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The Retirement of Mr. John Gavey, С.В. 


THE complimentary dinner given to Mr. GAVEY last week 
was the occasion for a large gathering of his professional 
friends, and for hearty expressions of goodwill upon his 
retirement from the position of Engineer-in-Chief to the 
Post Office. During his long connection with the electrical 
profession Mr. GAvEY has made many friends, not only in 
the Post Office but in the larger sphere represented hy the 
[nstitution of Electrical Engineers, and our readers will 
certainly join with us in wishing him God-speed in any 
new work he may now take up. 


— — 


Electric Traction on Railways. 

DurinG the last few years electric traction has been 
remarkable for the rapid progress that has been made. 
Some years ago there was great activity in the conversion 
of the old horse аше to ee working, but the 


transition from the electrification of what our American 
friends call street railways to that of railways in our sense 
of the word has been somewhat slow. This, no doubt, is 
due to the fact that the problems involved are altogether 
more difficult. Very much greater power is required, and 
the financial results involved by success or failure are 
generally much larger than those which are likely to result 
in the case of a tramway. Naturally, therefore, there has 
been a tendency on the part of railway companies to avoid 
electrification until it was practically forced upon them, 
though in the case of new railways the position is different. 
Thus several railways have been laid down where electric 
traction afforded the only solution to the problem, and 
electric traction has been adopted in America and other 
countries to cope with suburban traffic. The third-rail 
system, until recently, has been the general solution, but 
the introduction of the single-phase system has now given 
a further impetus to electric traction, with the result that 
the electrification of railways in a more general sense has 
become one of the problems of the moment. Needless to 
say, this problem has a very large number of variables, 
some of which are appreciated by electrical engineers 
and some others appeal more to those who are respon- 
sible for the working of our steain railways. But some of 
the most vital points are often lost sight of, and for this 
reason we are glad to be able to publish in this issue the 
first of a series of articles by Mr. PHILIP DAWSON upon the 
subject of Electric Traction on Railways. 


— dli —Ó—Ó—— 


Multiple Unit Control. 

IT is now a good many years ago since SPRAGUE intro- 
duced the idea of multiple unit control in electric traction, 
using an ingenious system of master controller, and sub- 
sidiary controllers on the different cars of the train. At 
that time the system was looked upon as ingenious, but as 
scarcely necessary. Since those days, however, the im- 
portance of sub-dividing the power on a train of any con- 
siderable weight has become more evident, as it not only 
permits of rapid acceleration with less dead weight, but 
trains are readily divided up to suit the requirements 
of the гаће, which is a point of some importance on 
suburban lines. But in using larger currents the ordi- 
nary style of controller has had to give way to control by 
means of contactors, with the result that two well- 
known systems have been evolved—namely, that which is 
worked by means of shunt solenoids operated by the line 
pressure, and that with low-voltage electromagnetic valves 
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operating pneumatically-controlled contactors. In another 
column we are able to give an account of a third system 
which has now been designed by Mr. ZWEIGBERGK for 
Messrs. Dick, Kerr & Co. (Ltd.), and which is being used on 
the Lancashire & Yorkshire Railway. In this system, 
which works with remarkable ease, series solenoids are 
used for operating the contactors, these solenoids being 
energised by the return current of the train motors. By 
this means & eonsiderable reduction in the nuinber of parts 
necessary has been made, there is less liability to break 
down, and the action of the contactors is more prompt 
than with the ordinary shunt solenoids. 


— — 


The Vacuum Tube in Chemical Research. 


THE vacuum tube has every prospect of becoming a new 
kind of test tube if some recent developments are followed 
up. We publish in this issue an abstract of a Paper on 
“The Chemical Effects of the Electric Discharge in Raretied 
Hydrogen and Oxygen," by the Rev. P. J. KIRKBVY. It is 
interesting as showing that a simple chemical process 
like the combination of hydrogen and oxygen can be 
carried out under conditions which give us а grasp of 
the individual molecular events constituting the chemical 
action. It is the first step to that electrical theory of 
chemical aetion which is bound to evolve itself sooner or 
later—and the sooner the better. The supreme merit of 
the electrical method in chemistry is that, while a chemical 
atom is difficult to control and identify, it is completely at 
our mercy once it has become au ion by gaining or losing 
an electron. Hence it is that the various products of 
radio-activity can be closely followed up, though none 
reveal theinselves to the most delicate chemical test except 
a few final products. The author determines the number 
of molecules of water formed by the passage of a known 
quantity of electricity, an | finds that the water formed is 
strictly proportional to the quantity of electricity. This is 
a striking antithesis to Faraday’s law of clectrolysis, accord- 
ing to which the amount of water electrolysed is propor- 
tional to the quantity of electricity passed through, or, as 
we should say now, to the number of electrons passing any 
section of the wire. The author's caleulation of the amount 
of energy necessary to break up a molecule of oxygen into 
atoms is of some importance, though we do not consider his 
conclusions from it as quite convincing. The superior limit 
given by him—viz., 5 billionths of an erg—happens to be 
almost exactly the amount of energy required to separate 
an electron from a positive atom whose centre is 107* ст. 
away from 16; in other words, to separate two oxygen 
atoms when in contact, and when one of them has a charge 
of one electron and the other the lack of it. This suggests 
alinost irresistibly that the oxygen atoms are held together 
аз а molecule by electrie force, and become ions after 
collision with an ionising electron. The author prefers to 
regard them as neutral atoms, but it must be acknowledged 
that he does not imply the absence of positive ions in the 
positive coluinn. А new light is shed by these results on 
the constitution of “nascent oxygen." It is worth noting 
that very little ozone was formed in these experiments. 


——— 


Flexibles.“ | 
Pror. SCHWARTZ’s Paper on “ Flexibles,” following so 
closely on the publication of the Institution's revised wiring 


rules, serves to draw particular attention to the subject of 
electric wiring. Flexible wires should not give trouble when 
subjected to fair usage, except with adjustable pendants ; 
but if a long length is attached to a portable fitting it 
is essential that all pressure should be removed from the 
wire when the fitting is not in use. For this reason switch 
lampholders should be abolished on portable fittings and 
only vsed in exceptional cases on ordinary pendants. 
A considerable number of the failures of insulation are, 
no doubt, caused by the use of very inferior rubber, and a 
considerable proportion of the flexible cables in use would 
fail when subjected to the tests described by Prof. 
SCHWARTZ. Flexibles form so subsidiary a part of an 
installation, and are so easily renewed, that they are apt to 
receive but scant attention. 


UI — — — 


— 


McGill University, Montreal. We regret to notice the severe 
losses by fire suffered by this University. Within the last 
fortnight both the engineering and the medical departments 
have been burnt down, probably the result of incendiarism. 


University of London (University College).—The accommo 
dation provided at University College, for the Schools of 
Engineering and of Architecture will be considerably ex- 
tended before the beginning of the next session in October by 
the additional space which becomes available through the 
removal of University College School to Hampstead. 

A New Tramway Journal—A new technical paper has 
just appeared in France under the title of LIndlustrie des 
Tramways et Chemins de Fer. It will be issued monthly, and 
will be chiefly concerned with tramway interests, although 
railways will also be considered. It is the official organ of 
the Tramway Union of France. All the members of the 
editorial committee hold prominent positions in the French 
tramway world. The editorial offices in Paris are at 15, Rue 
de Madrid. ad 


Production of Tantalum in Australia.—The Elektrotechnik 
und Maschinenbau gives an account of the tantalum deposits in 
Eastern Australia. In 1894 tantalum was discovered in com- 
bination with iron and niobium near Bimburg. It was also 
discovered in combination with iron in the same district. 
Quite recently a mixture of manganese and tantalum has been 
found near Wodgina containing tantalum up to 70 per cent. 
[t is found in the form of blocks weighing about 301b. In 
1905, 70 tons of the metal, representing a value of £8,000, 
were exported from Australia. 

New Method of Laying Cables.—A new method of lay- 
ing electric conductors has lately been patented by Mr. Ј. 5. 
Highfield. It is especially adapted for high-tension direct- 
current systems, and its object is to approach as nearly as 
possible the condition of overhead working with underground 
cables. The cables are drawn into iron pipes, and are sup- 
ported therein on concentric insulators. A constant supply of 
dry air is forced into the system, and is allowed to escape 
through valves. As long as everything 1s in working order 
the leakage past these valves is constant, and the pressure, as 
indicated by gauges, is constant. If the pressure drops in any 
part of the line a fault may be suspected on that section. The 
advantages of using compressed air are that water can be kept 
out and the insulation is improved. Bare stranded conductors, 
coated with an inaulating skin, are the best to use. The sur- 
face of the insulators is corrugated to reduce surface leakage, 
and at corners and bends the piping may be filled up with 
some hard material, such as asphalt. Boxes, where the cables 
are anchored, are laid at suitable intervals in the pipe line. 


Cable Interruptions and Repairs. 


Тагйа—Тапрдег............................ Jan. 18, 1904 
Garachico (Teneriffe)— Santa Cruz de la Palma.. July 12, 1906 
Grand Canary—Lanzarote .................. Sept. 18, 1906 
New Brunswiek—Prince Edward Island Jan. 9, 1907 
Tenedos—Chio ........ eT ee re ee Feb. 13, 1907 
Panama—Buenaventura .................... Feb. 28, 1907 
Buenaventura—Santa Elena ................ Feb. 28, 1907 
Tangier—Cadiz eRe See ee вов оо Mar. 20, 1907 
Cadiz —Teneriffe оосвоооеосоооеососововсоооооо ео April 10, 1907 
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Test on a Three-pliase Motor.—An account of a rather un- 
usual test, 3 out before Profs. Eric Gérard and 
de Bast, of Liége University, is given in the Engineering and 
Mining Journal, А small three-phase motor was completely 
immersed in water and run for a quarter of an hour, after 
which it was stopped and remained submerged for 24 hours, 
being placed andar seal At the end of this time the motor 
was again run for a few minutes. It was then removed from 
the water, again put under seal and left to dry for another 
24 hours. After this the insulation of the machine was tested 
and found to be in perfect working order. The motor was 
specially designed for use in a mine, where there was a great 
deal of danipness. 

Submarine Telegraphy.—A lecture on this subject was 
delivered on Wednesday afternoon at the Royal United 
Service Institation by Mr. Charles Bright, F.R.S.E. The lec- 
turer began by briefly discussing the instruments used in 
telegraphy and the way in which messages were transmitted 
by them. The construction of submarine cables was described, 
special stress being laid on the selection of suitable materials 
for this purpose. After detailing the substances which had 
been used for protecting the cable, the lecturer discussed the 
methods by which crude gutta-pereha was purified, so that it 
could be used as an insulating covering. The whole process of 
submarine cable manufacture was then dealt with. After 
dwelling on the importance of a preliminary survey of the sea- 
bottom before cable laying was begun, the lecturer passed on 
to the details of the actual work. The ships and the various 
testing and laying apparatusused forthis purpose were described 
and methods for landing and splicing the shore-end detailed. 
The lecturer concluded with a résumé of the history of sub- 


marine telegraphy, beginning with the attempts of the Bretts | - 
to establish electrical communication between England and |- 


France, and ending with the completion of the All-British 
Pacific cable. The lecture was illustrated by numerous lantern 
slides. Р й: | | 
Mule Haulage v. Electric Haulage for Mines. — Mr. 
M. F. Peltier, in a Paper on the above subject read before the 
Illinois Society of Engineers, compares the cost of mule and 
electric haulage. The introduction of the electric haulage 
system has not only resulted in reducing the cost of produc- 
tion, but has also made practical the development of more 
extended operations, and increased the output from 1,400 tons 
to а daily average of 2,000 tons. The motors have hauled as 
much as 2,570 tons in eight hours. Prior to iristalling electric 
haulage, there were 33 mules for an output of 1,400 tons of 
соз]. Owing to size of cars, grade and average haul of 


1,800 ft., the output bad reached its limit with mule haulage, | 


so after careful examination of the existing conditions, it was 
finally decided to use electrical haulage. ` Two 15 ton Good- 
man electric locomotives with double-end control were in- 
stalled. The electrical power for operating the motors in the 
mine is supplied bya 175 kw. generator belted to a 200 H.P. 
engine. "ће generator also furnishes light for the under- 
ground haulage ways. It is designed to meet the special 
requirements of mine service where frequent and extreme 
variations in load are the rule. From the switchboard in the 
_power house the current is transmitted through a lead-covered 
cable running down the manway and to the main haulage way 
of the mine. Taking as a basis an output of 2,000 tons per 
day, the cost for electric haulage works out at 4d. per 
ton. The cost for mule haulage on the same basis is 14d. 
There is, therefore, a saving of 4d. on each ton produced, and 
at this rate the electrical plant will pay for itself in four years. 

The Application of Hydro-electric Power to Slate Mining. 
—A Paper on this subject was read before the Institution of 
Civil Engineers, by Mr. M. Kellow, on the 26th ult. The 


anthor states that, though steam has hitherto been chiefly used | 


as а source of power in slate mines, there is an abundance of 
water-power, which, if applied, would supply all the needs of 
the slate industry in this respect. There is little doubt that, 
when the advantages of utilising water-power in conjunction 
with electric transmission and distribution are generally 


realised, it will be used almost to the exclusion of any other 
.in slate mining. The author has. designed and installed a 


are descri 
cage motors is favoured. 


‘SATURDAY, April 20th. 


hydro-electric plant which contains many features of novelty, 
the scheme having been carried out in the Croesor and Cwmfoel 
valleys in the vicinity of Snowdon, and includes all the essen- 


tials of a complete power system. The advantages and dis- 
advantages involved in the use of continuous and 1 f 


current respectively, as regards generation, transmission an 

‘distribution, are compared, and the author arrives at the con- 
.clusion that the three-phase alternating-current system is the 
one best adapted to slate mining. Considerations affecting 
‘the choice of frequency are discussed, and 40 or 50 cycles is 
regarded as most suitable. 
mining plant are stated to be reliability, first-class mechanical 
construction and simplicity of operation, and as regards 
motors these eonditions are best fulfilled by the three-phase 


The essential qualities in 


The conditions prevailing in the slate mills 
group-driving by moderate-sized squirrel- 
The peculiar requirementa of 
winding up inclined planes, which are usual in slate mines, 


induction type. 
, and 


the character of the traffic, &c., are dwelt upon, and the 


conclusion is arrived at that three-phase motors are well 
adapted to the work. The types of motors most suitable 
to the driving of pumps, fans, winches, &c., and the influence 
of various starting devices used in connection with the motors, 
on the power-factor of the system are discussed. Тһе 


advantages of the three-phase system as applied to slate 


mining are then summarised, and the plant installed for mill 
driving, winding, traction, pumping, lighting, &c., at the Croeser 
Slate Mine is described. Efficiency curves are given relating 
to every part of the system separately and in combination. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 19th (to-day). 
MANCHESTER STUDENTS’ бастон ОР THE INSTITUTION OF ELECTRICAL 


ENGINBERS. | 
7 p.m. Meeting at the Municipal School of Technology, Whitworth- 
street, Manchester. Annual General Meeting. 


Ковтн-ЕЁлвт Coast INSTITUTION оғ ENGINEERS AND SHIPBUILDEES. 
7:30 p.m. Meeting at the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcaatle-upon-Tyns. 
Paper on The Application of Electricity to the Driving of 
Pumping Machinery for Pontoons and Graving Docks," by Mr. 

. W. C. Mountain. (Adjourned Discussion.) 


|. ^ Вот, INSTITUTION, - SPA 
3 p.m. Meeting at Albemarle-street. Lecture on Studies in 
Magnetism,” by Prof. В. P. Thompson. (The Tyndall Lectures: 
Lecture II.). | . 


WEDNESDAY, April 24th. 


SOCIETY or ARTS. PECES 
8 p.m. Meeting. at John-street, Adelphi. Paper on “ Rubber Culti- 
. vation in the British Empire," by Mr. H. Wright. m. 


THURSDAY, April 25th. | | PORC 
LEEDS SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the University, Leeds. Paper on “ Under- 
ground Mains," by Mr. W. M. Rogerson. (Adjourned Discussion.) 


INSTITUTION OF ELECTRICAL ENGINEERS.  . | 
8`р.т. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Papers on Flexibles: with Notes on the 
Testing of Rubber," by Prof. A. Schwartz (Adjourned Discussion, 
it not concluded at the previous meeting), and on ‘‘ Depreciation 
Provision on Electricity Supply Undertakings,” by Mr. R. 
Hammond (if time permits). | | "a d 


FRIDAY, April 26th. 


) 


PaysicaL BociETY. І 
5 p.m. Meeting at the Physics Laboratory, Boyal College of Science, 
Imperial Institute-road, South Kensington. Papers om Eleo- 
trical Conduction Produced by Heating Salts,” by Mr. A. E. 
Garrett; on The Influence of Pressure upon Convection 
Currents and a Criticism of J, Stark’s Relation between Cathode 
Fall of Potential and Temperature,” by Mr. W. S. Tucker ; on 
“ Solenoids which are Turned by the Earth's Magnetic Field,“ 
by Mr. W. B. Croft; and on Simple Apparatus for Mechanically 
Illustrating the Tangent and Sine Laws," by Mr. J. A. Tomkins. 


ROYAL INSTITUTION. _ 


9 p.m. Meeting at Albemarle-street. ‘Lecture on New Illumi- 
nants,” by Mr. J. Swinburne, F.R.S. 
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ELECTRIC TRACTION ON RAILWAYS.*—I. 


SOME GENERAL CONSIDERATIONS. 
BY PHILIP DAWSON. 


Summary.—The Author first considers the various causes which have 
led to the electrification of railways, and classifies them accordingly. 
These causes vary in different countries, and thus the conditions which 
have led to electrification abroad do not necessarily apply in this country. 
Financial considerations are the governing factor. High acceleration is 

‚опе of the most important advantages of electric traction, and another is 
the greatly-increased terminal facilities, 

This article will be concluded in our next issue. 


A railway clearly means а way or road made of rails, and 
is generally understood in this country to mean a road 
‘specially built for the accommodation of one or more pairs 
of rails, and entirely reserved for the traffic on them. This 
is the main characteristic of a railway as compared with a 
tramway. * Tram is а local term for coal truck, and the 
word “tramway” had its origin in the practice which 
existed in days gone by (some 200 years ago) of laying 
down planks from the collieries to the seaports to facilitate, 
under all weather conditions, the conveyance of coal from 
the mines to the port of shipment. Macadam roads were 
then unknown, and the planks were laid on the ordinary 
roads to prevent the heavily-laden trucks or trams from 
sinking into the ground. Hence the modern use of the 
word tramway in its application to the means employed to 
reduce the tractive effort necessary to haul heavy loads of 
people along the ordinary roads. 

The word railway itself is also connected with the coal 
industry. About a century ago, when the collieries deve- 
loped, it was found advisable to interconnect them by spe- 
cially-built roads with easy gradients and no sharp curves, 
and it was on one of these (the Stockton & Darlington 
Railway), which was specially constructed for hauling coal 
waggons by means of horses, that one of George Stevenson's 
successful locomotives was installed to haul a train 
mechanically, instead of by horses as heretofore. 

Although in England a railway is generally understood 
{о mean a road specially built for the accommodation of 
rails and reserved to rail traffic alone, in the United 
‘States it signifies what in England is styled a tramway, 
but with “street ” prefixed, and the American equivalent 
of the English “ railway ” is “ railroad.” 

As regards the word “light railway,” this originally 
‘implied a cheaply-built railway on which trains were 
worked at sufficiently low speeds to obviate the necessity 
for automatic signalling apparatus at level crossings, and 
the various restrictions rightly imposed by the Board of 
Trade on main line railways. Latterly, however, it has 


come to mean not only what has been described, but also’ 


an ordinary tramway (for light railway, under the Light 
Railway Act, simply means a tramway running through 
several districts). 

It is largely owing to the tremendous success that elec- 
tric traction has proved on tramways, and to the conse- 
quent revolution in tramway construction and operation, 
that electricity as a motive power occupies its present posi- 
tion. Not only is it capable of filling all the requirements 
of tramways, but, at the same time, the great railways of 
all countries are gradually, but in increasing numbers, 
being forced to adopt it on their lines in place of steam for 
a certain class of traffic. i 

It is not the intention of the author to deal with the 
application of electricity to tramway traction, important 
though this branch undoubtedly is. The numerous books 
and Papers on this subject which have been, and are being, 
published make further treatment superfluous. The writer 
himself, 12 years ago, was one of the first to publish a 
series of articles on that subject in Engineering, which was 
afterwards published in book form. 


* All rights reserved. 


Tramway traction is connected with railway traction in 
so far as the wonderful success of electricity, as applied to 
the former, has made it possible—nay, necessary—for it to 
be used for the much more arduous work which has to be 
performed by railways. The rapid growth of electric tram- 
way traction has had two results: One has been the 
diverting of a large proportion of the traffic from existing 
steam railways to electric tramways running parallel to 
them; the other has been an enormous increase in the 
amount of travelling per head of population. 

The injurious effect upon railways has been, of course, 
practically confined to suburban services on which, with 
existing steam methods, the service cannot be improved. 
It is now generally admitted, by all those who have 
thoroughly investigated the question, that in most cases the 
introduction of electricity for operating the suburban system 
of our railways is unavoidable, unless the suburban traffic 
is to be entirely given up to the tramways. 

Before going further into the question of the alternative 
merits of electric traction and the reasons which should 
eventually induce railways to adopt it generally for certain 
classes of their traffic, it is desirable to form some classifi- 
cation of the different types of railways, so that a clear 
distinction may be arrived at as to what are the reasons 
which may, in any individual case, make it desirable for a 
given class of service to be operated electrically. 

There are many classifications which can be made, but 
for our purpose it will suffice to consider two: One based 
on the type of traffic with which a railway has to deal, and 
the other on the type of country which it has to traverse. 
In any case, it may be advisable to divide the railways into 
three great classes, the two first of which need only, for the 
present, be considered. These classes are main-line railways, 
urban railways and mineral lines. The classification of 
the two former can be taken to be as follows :— 

Suburban traffic. 
Main-line railways... {Pura interurban. 
Long-distance traffic. 
Goods and mineral traffic. 
Passenger traffic. 


Urban railways ...... {Goods and mineral traffic. 
Connecting traffic (through traffic). 


On the basis of the country traversed, the classification 
works out as follows: 


In and round large towns, either with or with- 
out available water power 

Long-distance haulage in countries where 
fuel is abundant and cheap. 

In mountainous countries where fuel is 
expensive and water abundant. 

Mostly above ground on elevated structures 
dii: { and in shallow tunnel, deep level or tube lines. 


Main- line railways... 


Urban railways 


There is also another and most important fact which 
must be borne in mind when considering the possibility or 
advisability of adopting electric traction, and that is 
whether the Jine in question is one which is already con- 
structed and operated by steam, or is an entirely new line 
on which a completely fresh start is to be made, so that it 
is not a question of electricity superseding steam, but what 
form of traction shall be adopted from the very commence- 
ment. 

Before discussing more generally the future of electricity 
for railway purposes, and the probable causes which will 
induce railways to adopt it, it may be of utility to consider 
briefly what has so far been done as regardsthe application 
of electric traction to railway work, and what have been, 
in each individual case, the chief reasons for replacing 
steam by electricity, whilst other lines have adhered to the 
use of steam power. А short historical retrospect, there- 
fore, may be interesting. 


The commercial application of electricity to tramways 


goes back to nearly 28 years, the first electric tramway 
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having been built by Messrs. Siemens in Berlin in 1879. 
Electric railways are of much more recent origin. The 
City & South London Railway, which was the pioneer both 
of electric railways and deep-level tube lines, was not 
opened until the year 1890. 

A study of the following chronological list of a few of 
the more important undertakings will be interesting, when 
the reasons are considered which have, in each individual 
case, brought about electric traction. It may be stated at 
once that the reasons which have up till now carried the elec- 
trification of railways are, in the majority of cases, not those 
which will probably induce a more general application of elec- 
tricity for operating portions of our large railway systems ; 
but, at the same time, the success which has attended the 
adoption of electricity, and the improvements which the 
experience on already equipped lines has brought about, 
are important factors when considering the future of elec- 
tric traction for railway purposes. 

The following is a chronological list of some of the most 
important electric railways. 


i Year of і Year of 
Name of railway. opening. Name of railway. opening. 
City & South London..| 1890 | Berlin Elevated ...... 1902 
Liverpool Overhead ... | 1898 || Manhattan Elevated.. | 1902 
New York, New Haven Berlin-Lichterfelde... 1908 
& Hartford ............ 1 Mersey .................. 1908 
Baltimore & Ohio ...... 1895 || Lanes. & Yorkshire ...| 1904 
orf Thun ......... 1 North-Eastern ......... 1904 
Side Elevated Metropolitan District. | 1905 
1саро ............... 1899 Pennsylvania, Atlantic 
Central London ......... 1900 City Branch ......... 1906 
Paris Metropolitan...... 1900 | New York Central ...| 1907 
Orleans—Paris............ 1900 || New York,New Haven 
West nof France, Paris 1900 & Hartford ............ 1907 
Milan- Varese ............ 1901 London, Brighton & 
Valitelina.................. 1902 South Coast ......... 1908 


In considering the above list, the various lines at once 
group themselves into (1) lines which were being newly 
built and could not adopt steam, and in consequence adopted 
electric traction ; (2) lines which, having been constructed 
for steam traction found it a financial failure, or were 
harrassed by competing electric tramways, and adopted 
electricity with the hope of improving their position; (3) 
existing steam lines replaced by electricity for experimental 
purposes; (4) lines replacing steam by electricity because 
of expensive fuel and plentiful and cheap water power ; 
(5) steam lines adopting electricity for political or other 
reasons ; (6) lines introducing electricity in order to utilise 
more fully their tracks and terminal facilities, and from a 
general appreciation of the advantages of electricity for 
suburban work. 

As regards the first batch it is evident that, purely from 
the point of view of ventilation, no tube railways can pos- 
sibly use steam, but, besides the tube lines, several other 
railways—as, for example, the Baltimore & Ohio tunnel 
line leading under the City of Baltimore, the Western 
Railway of France terminating on the Quay d'Orsay, 
as well ав the Paris Metropolitan lines and the Berlin 
Underground and Elevated—adopted electricity for the 
same reason. The Liverpool Overhead Railway had to 
adopt electricity because, running close to the docks as it 
does, the risk of fire with steam traction put the latter out 
of court at once. | | 

Examples of electricity replacing steam in the hope of 
improving a bad financial situation may be found in the 
Elevated Railway of Chicago, the Manhattan Elevated of 
New York and the Mersey Railway. Tramway compe- 
tition was mainly responsible for the action of the North- 
Eastern, and in the case of the New York, New Haven & 
Hartford Railway, the equipping of their branch lines with 
electricity instead of steam was done for experimental 


‘reasons. 


The equipment of the Milan-Varesé and the 
Berlin-Lichterfelde lines was also carried out as an 
experiment. | 

Under class 4, which includes cases of electricity having 
replaced steam because fuel was expensive and water 
power cheap, come such railways as the Burgdorf Thun 
and the Valltelina Railways. ! | 

Class 5, which deals with compulsory electrification, 
includes the Metropolitan District, the New York Central, 
and the New York, New Haven & Hartford electrification 
of the New York end of their lines. 

In class 6, which comprises cases where electricity has 
replaced steam in order to obtain fuller use of existing 
facilities and to improve traffic, may be cited the Liverpool 
and Southport line of the Lancashire & Yorkshire Railway, 
the Pennsylvania lines from Philadelphia to Atlantic City, 
and the electrification of the London, Brighton & South 
Coast Railway, which is now proceeding under the Author's 
supervision. 

On looking through the above classification we are at 
once struck by the absence of goods or mineral lines and 
long-distance lines, the great majority being either urban 
or suburban lines. It will further be observed that most 
of the lines which have been electrified are purely urban 
railways, such as elevated lines or tube lines, and that it 
is only of recent years that main line railways, like the 
Lancashire & Yorkshire, the North-Eastern, the New York 
Central, the Pennsylvania, the New York, New Haven 
& Hartford, the Prussian State railways in Berlin, the 
Italian Government railways, and the London, Brighton 
& South Coast have decided to go in for electrification. 

The classification of railways which has been made and 
the list of lines that has been given does not by any means 
pretend to be complete. Rather it is intended to call 
attention to typical cases as evidence of the various causes 
which have brought about electrification in the past. We 
will now consider the probable course of events in the near 
future and, as far as possible, the determining factors in- 
fluencing the action of railway companies. 

With this end in view, it is necessary, first, to consider 
the several conditions under which different railways are 
operated, for it depends entirely upon these conditions as 
to whether electrification is or is not advisable. For 
instance, conditions of railway operations in Switzerland, 
Sweden, portions of Italy, and countries similarly situated, 
where coal has to be imported from abroad and is expensive, 
and large water powers are easily available, must neces- 
sarily be totally different from those which obtain in а 
country like England, where fuel is obtained cheap and 
where water power is for all practical purposes not obtain- 
able, and therefore the conditions governing electrification 
cannot be compared on the same basis. Thus, in Switzer- 
land & Special Commission has been appointed by the 
Government to investigate the possibility of utilising water 
power to drive all the railways of that country, which will 
shortly be owned and operated by the Government. In 
this case it is mainly a case of the capital cost of the 
station and distributing system as compared to the cost of 
operating by steam power. 

Careful investigations are at present on foot as regards 
the advisability of electrification of such main line railways 
as the Vorarlberg, leading from Innsbruck to Zurich, and 
the St. Gothard between Lucerne and Milan, and, con- 
sidering the abundance of cheap water power and expense of 
fuel, it would seem more than probable that the electrifica- 
tion of such lines will take place in the near future. Even 
if the working costs were the same with electricity as with 
steam, a great advantage would be gained by the fact that 
the railways would not be dependent on foreign countries 
for fuel, their requirements being entirely satisfied by local 
resources. Such examples of electrification cannot, how- 
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ever, be brought forward in support of schemes for the 
electrification of such lines as from London to Manchester 
or Newcastle, the local conditions being entirely different. 
In the latter case water power is unobtainable and fuel is 
‘cheap, and with a steam-driven power station it is not only 
the interest on capital and maintenance of electrical instal- 
lation which must be taken into consideration, but also 
the load factor or ratio of average to maximum demand, 
because upon this depends fuel consumption and economy 
of operating the steam station. All this is, of course, as 
regards the electrification of existing lines; if ап entirely 
new undertaking has to be considered, conditions may be 
80 different as to justify the electrification even on com- 
paratively long-distance lines. Such, at least, have been the 
„experiences in the United States of America in connection 
‹ with many undertakings,amongst which may be particularly 


‘cited the interurban electric railways in the State of Indiania. |' 


|. The whole question of the future of electrification may be 

summed up as entirely a financial one, depending on the 
capital cost involved by electrification, and the operating 
expenses when worked by electricity, taking into account, 


af course, the benefits and advantages which electricity | - 


will bring in its train. | big 
It therefore behoves us to investigate very carefully what 
: are the advantages which aré claimed as regards the use 
‘of electricity as compared with that of steam, and how man 

` of these can be substantiated. | 
iae ox | (To be continued.) 
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THE PRODUCTION AND PRICE OF COPPER FOR 
P THE PERIOD 1889-1906. 
M BY JOHN B. C. KERSHAW. 


, Electrical engineers are probably more interested than the 
members of any other branch of the engineering profession in 

the vagaries of the copper market. The price of copper is one 
of the principal factors in determining the capital outlay upon 

the distributing network, and the interest and maintenance 
charges upon this portion of the system are, in many cases, as 
‘large as the running costs of the generating station. One 
reason why the electric power schemes, which received Parlia- 
' mentary sanction some years ago, have made slow progress is 
, due to this difficulty with regard to the cost of distribution, the 
capital outlay required to cover a large manufacturing or col- 
Шегу district with mains and cables being larger than that 
.Tequired for establishing the generating stations. With copper 
bars at #100 per ton in place of the £50 per ton which may be 
regarded as their standard value, the cost of mains and exten- 
sions for either power or lighting purposes has become almost 

prohibitive. The price of copper is, however, to some extent 
dependent upon the natural relations between supply and de- 

mand, and the following detailed examination of the statistics 
of the world's copper production for the last 18 years may 
‚ prove of some assistance in determining whether the present 

reign of high prices is to be temporary in character like its pre- 
' decessors or whether it is to be permanent. The two previous 
` occasions in recent years upon which the price of copper rose 


E over £70 per ton were due to artificial causes — namely, the 
Paris corner in copper of 1888, and the formation of the 
Amalgamated Copper Co: of New Yorkin 1899. There seems 
to be a general consensus of opinion, however, that the present 
period of high prices is due to natural causes, an unprecedented 
demand for copper having cleared out all the stocks of the 
metal and having exceeded the current supplies. If the mines at 
present producing copper are able to increase their output oon- 
siderably in the coming years, the price of copper is likely to 
return to its normal level. Asan attempt to supply the data 
required to answer this question the following examination of 
the production figures is of interest and value to electrical 
engineers. The figures used are taken from the latest issue of 
Messrs. Н. R. Merton & Co.’s statistical circular. 

Production Statistics. —The aggregate production of copper by 
all countries of the world in 1906 was 711,675 tons, béing an 
increase of 29,500 tons over the total for 1905. | 

The totals for the past 18 years have been as follows :— 


Table I. mE | 
р Year. Production. || Year. Production, Year. Production. 
1889 961,205 || 1895 | 334,565 1901 516,626 
1890 269,455 || 1896 | 373,863 || 1902 541,295 
1891 279,891 || 1897 | 899,780 1903 574,775 
1832 310,472 || 1808 | 429,696 1904 ,000 . 
1893 803,580 || 1899 | 472,244 1905 682,125 
1894 324,505 || 1900 | 479,514 1906 711,675 
Ave. for each ( 1889 1895 | 1901 | 
3 1904) 291,496 19000 414.0 1000611740 


The averages for each six-year period have been 291, 426, 
414,840 and 611,749 tons respectively, and the average annual 
increase in the period 1901-1906 has been 32,818 tons, as com- 
pared with 20, 570 tons in the period 1895-1900. 

The increase of the year 1906 is, therefore, rather below the 
average for the six-year period of which it is the closing year. 
This fact, taken in conjunction with the inducement for large 
production offered by the abnormally high price of copper 
which has ruled all through the year 1906, would seem to 
indicate that the mines now being worked have nearly attained 
the maximum of their producing capacity, and that no great 
increase can be expected in the future unless new mines are 
opened up in hitherto undeveloped districts. In the 18 years 
covered by the figures given in Table I., the enormous total of 
7,908,098 tons of copper has been extracted from these mines, 
and it is self-evident that this drain upon the earth’s stores of 
copper cannot continue for an indefinite period. 

urning now to an examination of the figures for the more 
important producing countries, and placing them in the order 
of their present-day output, we have the figures given in 
Table II. The chief features of this table are the enormous 
increase in the output of the United States mines during the 
18 years, and the rise of Mexico from a position of very slight 
importance to the second place among the copper-producing 
countries. | О . 

In the year 1889 the mines of the United States produced 
105,774 tons, or 40:2 per cent, of the total output. In 1906 
the production had increased to 408,475 tons, or to 57:3 per 
cent. of the total, and the predominant position of the States 
has thus been more than maintained. It is, however, in the 
highest degree unlikely that the mines of Montana and Arizona 


Table II.—Copper Production of the 12 Leading Countries for the Period 1889-1906. 


Country 1889. 1895. 1900. 1901. 1902. | 1903. | 1904. , 1905. 1906. 

United States 105,774 | 172,800 | 268,502 265,250 292,870 | 307,570 | 365,050 | 389,120 | 408,475 
Май бб 2. 09 on DEDI tetas sawed ‚7 11,620 22,050 30,430 35,785 45,315 50,945 64,44 60,625 
Spain and Рогшда1.................... 54,270 54,950 52,872 53,621 49, 790 49,740 47,035 44,810 49,820 
»»»»ſĩſßß 15,000 18,430 27,840 , 27,475 29,775 81,360 34,850 35,910 42,740 
url o Met 8,800 10,000 28,020 30,875 28,640 29,000 84,160 83,940 36,250 
Chile .... n ee hee te re eee 24,250 22,075 25,700 30,780 ' 28,930 80,930 30,110 29,165 25,145 
бапайдо рона 2,500 4,000 | 8,500 18,800 17,485. | 19,820 19,185 20,535 25,460 
Germany ............................ 17,356 16,555 20,410 21,720 21,605 21 205 21,045 22,160 20,340 
Навви -ꝝ- : 4,070 5,980 6,740 8,000 8,675 10,320 10,700 8,700 10,490 
)) yu Ен ибне бтр 215 450 8,220 9,520 7,580 7,800 6,755 8,625 8,505 
Тһе Саре Tee V9.» 0010750060010 9 6» QS а о өе > & 1,100 6,080 6,720 | | 6,400 | 4,450 5,230 7,119 7,925 6,540. 
Norway aserre titre ааа rp iq | 1,442 2,685 3,935 3,375 4,565 5,915 5,415 | 6,305 6,120 
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сап go on producing copper at the present rate for any long. 


period of time, and a decrease in the output of these mines is 
certain to occur within a few years. The increase of the 
Mexican mines from 3,780 tons in 1889 to 60,625 tons in 
1906 is the most striking increase contained in these tables, 
but the declme of 3,800 tons which has occurred in the 1906 
preduction is an indication that the smaller mines of that 
country are now approaching exhaustion. The mines of Spain 
and Portugal continue fairly steady in their output of copper, 
although here again a small decline is visible if we compare 
the production of 1906 with that of 1889, the totals being 
49,320 tons and 54,270 tons respectively. These mines are, 
however, being operated upon a more conservative basis than 
those of the U. S. A., and it is probable that they will be still 
p'oducing copper at the present rate when the mining pro- 
регез of tle Western States of America are entirely 
exhausted. 

Japan and Australasia both show notable increases in the 
period covered by thia table, that of Japan being from 15,000 
tons to 42,740 tons, and that ot Australasia from 8,300 tons to 
36,250 tons. It is probable that a further increase in the 
copper production of these two countries will occur as fresh 
mining properties are developed. 

Chile is one of the countries that are declining as regards 
the copper mining industry—for the maximum output was 
attained in 1903, and since that year there has been a gradual 
decrease in the production. e 

The increase of the output of Canadian mines from 2,500 
tons in 1899 to 25,460 tons in 1906 is striking, and further 
progress of Canada as a copper-producing country is probable. 

There are many districts of Canada that may contain valu- 
able deposits of copper ore yet undeveloped, and the whole of 
the American continent, from the north to the south on the 
western tide, seems to be richly provided with copper-bear- 
ing ores. 

he copper mims of Germany, like those of Spain and Por- 
tugal, are worked in a steady non-sensational manner, aud the 
increase of the yield from 17,356 tons in 1889 to 20,340 tons 
in 1906 is evidence that the rate of production will continue 
for a long series of years. 

The production of the four remaining countries does not call 
for special comment, except in the case of Peru, which is 
another country located upon the western seaboard of the 
.American continent that may poesess undiscovered hoards of 
copper ore. The increase of output from 275 tons in 1889 to 
8,505 tons in 1906 is suggestive that more copper ore is con- 
tained in Peru than has yet been found.. 

"The 12 countries included in Table II. contributed 700,600 
tons to the total of 711,675 produced in 1906, or 98 per cent. 
of the whole. The production of the remaining countries 
included in Messrs. Н. К. Mertin & Co.'s return is, therefore, 
of little importance in determining the copper supplies of the 
near future, since 11 of them only produced 11,000 tons. 

Summarising the position as regards production, one may 
state that Japan, Australasia, Canada and Peru are the countries 
from which increased output may reasonably be expected. 
The mines of Germany and of Spain and Portugal will most 
probably continue to produce copper at their present rate, while 
Mexico and Chile appear to have passed their period of 
maximum activity as regards the copper mining industry. 
As regards the United States, the mines now being worked 
have probably attained their maximum output, and it is 
doubtful if the present dominating position of the States in 
regard to the world’s copper supplies can be maintained. 

Unless new mines are opened up in hitherto undeveloped 
districts the prospects of increased copper production are, how- 
ever, not bright, and it is doubtful if the 712,000 tons ontput 
of the year 1906 can be greatly exceeded in future years. 


Price Statistics. —The price of copper bars during the last 
20 years has undergone many variations, there having been 
three periods when it has risen to over £70 per ton, with 
intervening periods in which it has fallen to £40 and £52 
respectively. The average price for each year of the period 
is given in Table III. 

In the year 1887 copper bars were selling for £42 3s. per 
ton ; while for some months in the year 1888, as the result of 


Table III.—Average Price of Copper Bars for the period 1889-1906. 


Year. Price. || Year Price. Year. Price 

1889 249 10 6 | 1895 |£4217 6 || 1901 |£6719 3 
1890 54 1 0 || 1896 | 47 4 8 | 1902 | 5218 5 
1891 51 3 0 | 1897 | 49 010 | 1903 | 5718 8 
1892 45 9 6 | 1898 | 51 710 | 1904 | 5814 8 
1893 43 6 9 | 1899 | 7216 6 | 1905 | 69 2 6 
1894 40 2 6 | 1900 | 7310 7 | 1906 | 86 5 2 


M. Secretan's attempt to corner the copper market, the price 


was forced up to over £80 per ton, and the average for the 
year was £76. The collapse of this corner, however, speedily 
followed, and in 1889 the price had fallen again to £49. 10s. 6d. 
For the succeeding 10 years the price of copper averaged 
only £47 3s. per ton, and it was the formation of the Amal- 
gamated Copper Co. of New York that initiated the second 
period of high prices. This company was formed in 1899, and 
for that year the average price of copper bars was £72. 16s. 6d., 
increasing to £73. 10s. 7d. for the year 1900. The fall which 


has always followed the attempt to artificially inflate thé price 


of any commodity came in the year 1902, when copper was 
down again to what may be regarded as its standard price of 
£52: 13s. 5d. per ton The rise which has occurred since 
1902 has been gradual until the autumn of 1905, when the metal 
once more passed the £70 per ton limit of value. By the end of 
the year copper bars were selling for £78 per ton, and by the 
end of April, 1906, the price had further advanced to £85 per 


ton. The prices since that date have been as follows :— 
1 
Sept, 15th ...... £86 17 6 Jan. Stn £106 5 0 
„ 29th ...... 91 6| , 14th ...... 108 10 0 
Oct. 15th........ 99 5.0! , 815% ...... 106 10 0 
„ Slst........ 97 15 0 Mar. 12th ...... 110 10 0 
Nov.15th ...... 99 15 0 „ lth ...... 107 10 0 
„ 80th ...... 102 12 6| „ 3186 ...... 97 10 0 
Dec. 15th ...... 105 15 0 


The rapid fall in value which has occurred during the second 
half of March may be ascribed to the fact that buyers of copper 
would not purchase supplies or enter into contracts while the 
price of the metal was over £105 per ton, and that they re- 
stricted all dealings to the lowest possible amount. For the 
time, therefore, the price of copper is on the down grade, but 
extensive purchases on the part of any industry are likely to 
send the price up again, many of the mines having disposed of 
the whole of their output for some months ahead. The gain 
to the owners of the copper mines by the rise of the past 18 
months may be estimated at £30,000,000. 

The Future. — The future of copper as regards both produc- 
tion and price depends largely upon the opening up of new 
mining districts and upon the discovery of satisfactory substi- 
stutes for the red metal in the arts and industries, especially 
in the electrical engineering industry. 

The present period of high values has been due to the enor- 
mous increase in the demand for copper during the last 
10 years, an increase which has been caused very largely by 
the consumption of the metal for electrical engineering pur- 
poses. The world's present annual consumption of copper 
appears to be in excess of the 712,000 tons produced by the 
mines in 1906, and as already pointed out, it is improbable that 
this total can be greatly exceeded, unless new mines are dis- 
covered in yet undeveloped districts of the world's surface. 

Electrical engineers are, therefore, advised to restrict their 
purchases of mains and cables for the present to the smallest 
possible amount, and to try all substitutes for copper that 
are offered to them, in the hope of discovering some metal or 
alloy that may prove an economical substitute for copper for 
conducting purposes. 

Some years ago the writer saw discarded steel rails being 
used for conducting purposes in a small electro-chemical instal- 
lation, and in many cases there are, no doubt, other metals 
than copper that сап beemployed with advantage for electrical 
engineering work. Since it would seem probable that the 
present period of high prices in the copper industry will be 
more permanent than those which have preceded it, and that 
the price of the metal for some years may remain over #70 per 
ton, electrical engineers have every incentive for experimental 
work in this direction. 
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ELECTRIC POWER SUPPLY IN LONDON—IX. 
BY К. L. PEARSON. 


(Continued from page 962, Vol. LVIII.) 


Tur ADMINISTRATIVE COUNTY OF LONDON AND DISTRICT 
ELECTRIC POWER BILL. 


The preamble of this bill recites the necessity for providing 
a supply of electrical energy for power purposes in London 
and the adjoining districts, and proposes to empower the pro- 
moters to come to an agreement with the London County 
‘Council for leasing the powers obtained by the latter under its 
Electric Power Supply Bill. As far as the bill itself is con- 
cerned, there is little of interest in it. The authorised capital 
is £5,000,000, and engineering details are entirely absent. It 
is obvious, of course, that the promoters have come to an 
agreement with the L.C.C., and the bill, therefore, relates 
simply to company procedure in flotation and administration. 
Naturally, if the L.C.C. Bill falls through, the Administrative 
Company's Bill will suffer a similar fate, since the latter depends 
on the former. Thus there will be only one bill of any great 
importance left; that is the 


Lonpon ELECTRIC SuvPPLY BILL. 


This is the first organised attempt at amalgamation by the 
various electric supply companies in London. The companies 
concerned are: The Brompton & Kensington Electricity 
Supply Co., the Central Electric Supply Co., the Charing 
Cross, West End & City Electricity Supply Co., the Chelsea 
Electricity Supply Co., the City of London Electric Lighting 
Co., the County of London Electric Supply Co., the Kensington 
& Knightsbridge Electric Lighting Co., the London Electric 
Supply Corpn., the Metropolitan Electric Supply Co., the 
Notting Hill Electric Lighting Co., the St. James’ & Pall Mall 
Electric Light Co., the South London Electric Supply Corpn., 
the South Metropolitan Electric Light & Power Co., the 
Westminster Electric Supply Corpn. 

It is explained that the capital represented by these com- 
panies amounts to no less than £13,000,000, and that they are 
prohibited from amalgamating as the law stands at present. 

f this restriction were removed they would be able to work 
with more efficiency and economy, thus effecting a reduction 
in the prices which they now charge. 

Sec. 3 provides for the London electrical supply companies, 
or any two or more of them, to enter into any agreement for 
mutual assistance and for combination among themselves, or 
for association with that object. This includes the giving and 
taking of a supply of electrical energy and the distribution of 
the energy ; the provision of any new or enlarged stations by 
any one or more of the companies in combination; the laying 
of mains to connect stations together, &c. 

Sec. 6 provides that not less than seven of the companies 
whose capital expenditure exceeds one-half of the aggregate 
capital expenditure of all the companies, may establish a joint 
committee consisting of representatives of such companies. 

This joint committee is empowered to purchase or control 
the generating stations of the companies and to supply energy, 
if required, to certain authorised distributors reterred to in 
the schedule. In short, its task will be to take such steps as 
will facilitate the generation and distribution of electrical 
energy by making suitable arrangements between companies. 

. Sec. l8 is important in that it enables any authorised dis- 
tributor, as defined by the Schedule, to demand at any point 
within such distributor’s area of supply, energy at a price not 
exceeding £4 per annum per kilowatt of maximum demand 
and 0:54. per unit for all energy delivered at extra high ten- 
sion and measured at the end of the Joint Committee's mains. 

Powers are sought under sec. 16 to supply energy for 
traction, haulage, &c. 

Sec. 18 withholds power to supply in the areas of the North 
Metropolitan Electric Supply Co., the Kent Electric Power 
Supply Co., the Metropolitan Electric Supply Co., the Charing 
Cross, West End & City Electric Supply Co. and the South 
Metropolitan Electric Light & Power Co. 


—— 


— — —— 


The maximum price for electrical energy to be used by 


private consumers for power purposes is the same as that 


referred to above in Шо case of authorised distributors. 

Sec. 21 is of very great importance and will probably meet 
with considerable opposition. Briefly, it stipulates that the 
purchase clause of the Electric Lighting Act of 1888 shall 
сеавз to apply to the London electric supply companies. It 
provides, however, that the purchasing authority," meaning 
any public anthority authorised by Parliament to purchase 
the undertakings, may purchase at one and the same time all the 
undertakings of the Joint Committee and Companies. Such 
purchase is not to take effect before January 1, 1949, and then 
only on condition that three years’ notice is given. The pur- 
chase price, failing agreement, is to be the total capital expen- 
diture, less an amount by way of sinking fund calculated on a 
42 years’ basis at 4 per cent. 

Any officer at present employed by the Companies who 
may suffer hy the establishment of the Joint Committee is to 
be compensated. бес. 23 provides tbat any two or more of 
the Companies may amalgamate, subject to the consent of the 
Board of Trade. 

Naturally the promotion of this Dill will raise a storm of 
objection. The public, or a certain section of it at all events, 
will at once conjure up in their minds a huge monopoly or 
“trust.” But, of course, there will be nothing of the k.nd. 
Very few districts in the Metropolis are served by two or 
more competing companies, and therefore very few would be 
likely to suffer by amalgamation. Competition, little as there 
is, will not be destroyed, but the various companies will be 
placed in a greatly superior position with regard to generation 
and distribution. Indeed, it is practically certain that some 
stations would be shut down on light loada, if not altogether. 
This linking up and giviny and taking of supply cannot fail to 
effect reductions in the cost of production. There is, of courae, 
the serious objection that the systems differ very widely, but 
where connections between two networks may be impossihle 
on the high tension side, there must be a large number where 
they will be possible on the low tension side, and even where 


both high tension and low tension differ it will still be 


possible to put down suitable transforming machines. This 
is admittedly expensive, but it must be remembered that 
the amount of energy interchanged will be small com- 
pared with the total output, and hence the capital expen- 
diture on this item will be correspondingly small. Moreover, 
it will be more economical to put down transforming appara- 
tus than to put down fresh generating plant to be run ona 
very poor load factor. Obviously, too, if the bill should pass, 
then the companies will find it to their own interests to bring 
their systems gradually into line, especially as their term of 
life will be extended. Considering that the companies have 
struggled through the initial stages of the electric lighting 
business, it would be highly gratifying if they were allowed to 
reap some little reward, and the present bill would undoubtedly 
have this effect, as well as to cheapen the cost of supply to the 
actual consumer.: For some extraordinary reason the com- 
panies have been looked upon ae the natural prey of the 
municipal people. From their inception they have never had 
a moment's peace, and the fight has been a one-sided contest 
all the way along. At their very birth they were hampered 
by ill-considered legislation, and ever since they have been 
threatened by '*compulsory purchase." It is curious that 
these tactics were applied to electric light companies and never 
to gas companies. For the past few years the companies have 
been driven to fight for their lives in parliamentary committee 
rooms, and it is to their credit that they have acquitted them- 
selves with no little success. Nevertheless, they have had to 
find huge sums of money in order to provide substantial oppo- 
sition to inimical measures, and they cannot but have felt the 
strain. Surely, then, it is time that they were left alone, with 
the certain knowledge that they cannot benefit themselves 
unless they are prepared to benefit the consumers. 

It is urged in some quarters that the supply of electrical 
energy is & problem akin to that of the supply of water, and 
there is a good deal of reason in the argument. The parallel 
cannot be pushed too far, but it is very obvious that the exist- 
ing atate d affairs is not a satisfactory one. Something must 
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be done, and the companies themselves have been quick to 
realise this. If their bill does not become law, then things 
remain exactly as they were before. In the event of the bill 
being rejected, it is to be hoped that the Government will take 
some serious step to effect an improvement. The appointment 
of an electrical board, similar to the Water Board, would be 


whole. It is not that the existing undertakers are not doing 
the maximum possible in the circumstances, but the circum- 
stances have differed from those of 20 or 30 years ago, whereas 
the conditions under which the companies labour have not 
differed, except for the worse, for they are nearer the day of 
compulsory purchase.  Failing the formation of а board, the 


an admirable plan, and would permit of the gradual absorption | companies’ present bill is the best suggestion for the solution 
and amalgamation of the various undertakings into an organised | of the problem that has been made. 


A NEW MULTIPLE UNIT SYSTEM OF TRAIN CONTROL. 


Summary.—A description is here given of a new method of multiple 
unit train control, in use on the Lancashire & Yorkshire Railway's, Liver- 
pool- Southport electric line. It is the development of a principle intro- 
duced by Mr. T. von Zweigbergk, of Dick, Kerr & Co. (Ltd.) The main 
feature is the use of solenoid contactors with series, as distinct from 
shunt, magnets. These magnets are energised by the return current 
from the train motors, which is either passed through all the control 
magnets on the train to earth at the rear of the train or diverted to 
earth at the front of the train. No current is broken in the controller ; 
only the contactors, with metallic shield blow-outs, interrupt the motor 
circuits. The control wires are also at earth voltage at all times. The 
description includes an account of the principle adopted, with simple 
diagrams and details of the parts employed to make up the control of a 


train. The application of the system to a four-motor coach is also 
described. 


During the past nine months a number of trains of the Liver. 
pool-Southport electric section of the Lancashire & Yorkshire 
Railway have been running with a new system of multiple unit 
train control. Our readers will remember that at the opening of 
the line (see The Electrician, Vol. LII., p. 940) we published a 
description of the train control adopted on the first service of 
trains. This control was a modification of that employed on 
tramcara, the main current of the motora passing through the 
controller, which was а combination of two large series- 
parallel controllers. Currents up to 2,400 amperes (full 
load) at 650 volts, were dealt with on these controllers, but 
the Zweigbergk metallic shield blow-out was made use of, and its 
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efficiency was in every way proved during the severe trials to 
which it was subjected. Оп the occasion of our inspection 
of the new multiple unit stock we had, by the courtesy of 
Mr. G. Hughes, chief mechanical engineer to the railway, a 
ride in the cab of a train fitted with the first pattern con- 
troller, and were surprised at the absence of arcing at the con- 
tacts or noise during the notching up of the motors from rest. 
There is an ammeter in the cab, and this reached 2,000 amperes 
whea the controller was on the first notch in parallel. At 
the change from series to parallel the whole of the main cur- 
rent is interrupted at the controller, but without noise or flash. 
With this system only eight motors per train, four on the front 
car and four on the rear car, can be used, and although this 
control has given satisfaction and generally meets the require- 
ments of the service, it cannot be extended to a greater number 
of motor cars than two. То obviate this difficulty a radical 
change to some form of multiple unit system was decided upon. 

The principle of the multiple unit system of train control is 
now generally accepted as the best for continuous-current rail- 
way systems working suburban or stopping trains at pressures 
up to 700 volts on the trolley or third rail. Developed initi- 


ally in the United States by Sprague, the system is represented 
in practice at the present time by three distinct methods: 
(1) Direct electromagnetic with shunt solenoids operated by 
the line voltage ; (2) electro-pneumatic, with low-voltage elec- 
tromagnetic valves controlling air pressure to pneumatic con- 


tactors ; (3) direct electromagnetic, with series solenoids, 
actuated by the negative or return current of the train motors. 
The first and second are in extensive use in America, on the 
Continent, and a number of British electric railways ; it is the 
third which has been adopted on the Lancashire & Yorkshire 
electric line. It has been manufactured and installed by 
Messrs. Dick, Kerr & Co. (Ltd.). 
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The idea of utilising the return current of the train motors 
to operate the control contactors is due to Mr. Thorsten von 
Zweigbergk, who has also effected its practical application to 
the electric motor-cars of the Lancashire & Yorkshire 
Railway. The system is, of course, applicable to any electric 
train using continuous-current motors with multiple unit con- 
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trol, and in this respect we may mention that all patents are 
controlled by Messrs. Dick, Kerr & Co., Ltd. 

It has frequently been urged as an objection адай st multiple 
unit motor control with shunt solenoids that high-voltage con- 
ductors must be run through the train to the various master 
controllers. As far as we are aware, experience with this 
system has produced no evidence to support this contention, 
though the use of low-voltage control-circuits is none the less 
advisable. The electro-pneumatic system employs such low- 
voltage circuits, fed from a duplicate battery on the train. 

The employment of the motor return current for the con- 
tactor circuits has been carried out in a most ingenious manner 
with the Zweigbergk system. We can best explain the method 
employed by a simple diagram. This is shown in Fig. 1, and 
it represents a control circuit for two motors. T is the trolley 
shoe and M, M are the motors. Е, E, are earth connections. 
The circuit between T and earth can be completed either by 
way of contacts c, c, and E, or contacts C, C, solenoids S, S, and 
E, The first thing necessary is to establish a circuit between 
T and E. This is done by closing c, c, through the motors to 
earth E via the two-way switch W. If c, с, are kept closed, and 
W is moved to divert current to earth E; through the 
solenoids S, S, and these solenoids close the switch contacts 
C, C, the motors will take the main current of the trolley 
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plane, and are moved by the main operating handie, but the 
former travels independently of the latter through a certain 
arc indicated on the diagram. Aíter the switch barrel has been 
turned through this arc, the contactor barrel turns with it, and 
both move together until the full running position is reached. 
There are eight notches on the controller, and these are num- 
bered on the diagram to facilitate tracing the various connec- 
tions. The path of the current with the controller on the first 
notch is marked by arrow heads, and if these are followed the 
explanation now given will be better understood. The reverser 
barrel has three positions : (1) Forward, (2) off, (3) reverse. It 
is in two parts, with a drum for switching in either the forward 
or reverse set of contactors and a drum for reversing the con- 
trol circuit through both motors. In Fig. 2 the portions cor- 
responding to the letters on the simple diagram (Fig. 1) are 
also shown for convenient comparison. 

The first controller movement is made at the reversiug 
switch, which is pushed from “off” to either forward“ or 
“© reverse,” according to the train direction required. This 
movement completes the control circuit through the motors 
to earth at the eartbing sector on the master controller. At 
the same time the main handle is mechanically released and 
notching up can begin. We may mention here that the master 
controller handle is fitted with & mechanical regulator, which 
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Fic. 3.—Vrews or Master CONTROLLER IN THREE DIFFERENT Positions; ліво Back or CONTROLLER, SHOWING TERMINALS. 


circuit and start up. If the contacts at с, c, be opened no circuit 
is broken, as the same contacts are duplicated by C,C. Should, 
now, the switch W be moved to Е, the current passing through 
the solenoids S will go direct to earth, and the magnets will 
become de-energised, and therefore open the total circuits at 
C,C. The circuit W, S, S, E, can be paralleled by others, as 
shown by the dotted lines, containing as many solenoids as are 
required for control purposes, and elaboration of W will cause 


only admits of notching up a step at а time. The handle is 
locked on each notch, and is only released by slight backward 
pressure, after which it can be moved to the next notch. 

On the first notch the earthing sector of the switch barrel 
is moved round, the trolley rings and the series notch and the 
solenoid sector complete their respective circuits, and at this 
moment the contactor barrel passes to the first notch. The 
path of the control current may be traced by the arrow heads. 


these solenoids to be brought in and out of circuit. This , What happens is as follows: The trolley rings close a control 
explains simply the principle upon which the control is based. | circuit which includes the lower reversing barrel, the motors 

ts applications to a two motor-car equipment is shown | and their fields and resistances, the reverser solenoids 8, 9, 10, 
diagrammatically in Fig. 2, which has been specially drawn to 11 and paralleling solenoid 1. All these are in series with 
simplify the wiring connections, and does not contain the | each other and also with all the other control sections on the 
motor cut-out switches. The main portions of this particular | train, the final earth connection (E, in Fig. 1) being made at 
control are the master controller, and the contactora, the the rear of the train. Reference to Fig. 2 will make this 
latter including reversers, resistance contactors and series- | clear. The completion of this circuit brings up the reversing 
parallel contactors. The master controller is duplicated on | and paralleling contactors, as we have already said, and the 
each motor car, one controller at each end in the driver's | next four notches of the controller cut out the resistance in 
cab, and the contactor boxes are hung beneath the carriage | the series connection of the motors, by completing the resis- 
under-frame midway between the bogies. The master con- | tance solenoid circuits throughout the respective motor combi- 
troller is made up of three distinct parts: (1) the switch bar- | nations on the train. On notch 6 paralleling begins, but the 
rel, (2) the contactor barrel and (3) the reversing barrel. interval between this notch and notch 5 breaks the circuit of 

These are clearly designated on the diagram, Fig. 2. The the resistance solenoids and the series solenoid, the contactors 
switch barrel and the contactor barrel аге in the same vertical of which fall out at once to the off position. The trolley ring 
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and reverser contactor solenoid circuits are of course main- 
tained in the meantime. The control circuit of notch 6 allows 
the paralleling contactors 6, 7 to come up and the two sub- 
sequent notches 7 and 8 cut out the motor-resistance contactors, 
which had fallen on the controller leaving the series notch, 
being again attracted, All the motors on the train will now be 
running at full speed. 

To switch the train motors off, the controller handle is 
returned to the zero notch, а movement of which сап be 
effected by a single sweep of the handle. This brings back 
the switch barrel of the master controller, independently of 
the contactor barrel, which remains at full unt and bring- 
ing round the earthing sector diverts the motor-return current 
from the solenoids to earth at the point E. Immediately all 
contactors drop off and break the motor circuits all along the 
train. 

It is important to note that the earth connections for the 
contactor and diverter circuits are at opposite ends of the train. 


Fic. 4.—View or MASTER CONTROLLER AND CIRCUIT-BREAKER IN 
Driver’s Сав. 


The former must, of course, be at the rear, as it is at this 
point that the return current is allowed to go to earth after 
passing through all the contactor solenoids in the motor cars 
on the train. Theearthing point, to which this return current 
is diverted, in order to de-energise the contactor solenoids, is 
at the front of the train. To allow of control being effecte1 
from either end of the train, the entire control system is 
parallelled at the front and rear master controllers. 

The master controller, several views of which are shown in 
Fig. 3, is comparatively small in size because it is not required 
to break any current, and consequently has no blow-out, which 
usually takes up much room. From the explanation we have 
already given ot the operation of the system, the arrangement 
of the controller parts will be better understood. The position 
of the switch barrel, at the top, with respect to the contactor 
barrel, at the bottom, will be also clear from the view of the 


controller interior. The mechanical regulator, already referred 
to, for preventing the motorman going forward more than one 
notch at a time, is placed below the controller top, just above 
the switch barrel. This dispenses with the need of automatic 
notching up arrangements, which place the acceleration beyond 
the control of the driver. Similarly, it enables shunting to be 
done without special provision being made for it. In the base 
of the controller is à magnetic lock consisting of a small coil 
in series with the contactor solenoid, which determines the 
series connection of the motors. When this locking magnet 
is energised, it releases a catch and allows the motorman to 
proceed notching up to full series. If the series contactor is 
not pulled up for any reason the controller cannot be notched 
up, as it remains securely locked. 

The arrangement of the controller in the driver's cab is 
shown by the view in Fig. 4, and in the same illustration the 
circuit-breaker and braking apparatus can be seen. We shall 
refer to the means adopted for braking later. 

(To be concluded.) 


“ FLEXIBLES,” WITH NOTES ON THE TESTING OF 
RUBBER.* 


BY PROF. A. SCHWARTZ, 


Summary.—In this Paper the author first deals with the causes of 
deterioration in flexible conductors. He then considers the method of 
insulating them, and describes in detail the properties of rubber. He also 
deals with the various mechanical and electrical tests to which flexible 
cables should be subjected, and concludes by describing various systems 
of surface wiring using flexibles, which have been more particularly 
&lopted on the Continent. 


I.—INTRODUCTORY. 


The employment of twin flexible conductors for pendant lamps 
has been evolved from the early usage of bringing down the circuit 
leads and connecting to the platinum loops sealed into the lamp 
bulbs. The flexible thus filled the double róle of supplying energy 
to the lamps and at the same time served as their support. The 
wires were twisted together to render them more sightly, and the 
conductors were stranded to ensure the necessary flexibility for 
the lamps to hang vertically without adjustment and to overcome 
the inherent mechanical weakness of a solid copper wire of small 
diameter when subjected to repeated bending. 

At the present time flexibles are extensively employed for the 
following purposes: Pendants and clusters, counterweight fittings, 
portable lamps, wiring of fittings (electrolier and fixture wire), con- 
nections to radiators and portable heating and cooking apparatus, 
connections to brushes of dynamos and motors, special systems of 
interior wiring. | | 

These manifold uses and the varied conditions of environment 
in actual practice have been responsible for the number of grades 
in which flexible has been put upon the market, The type of insu- 
lation employed may be either a simple cotton covering with a pro- 
tective braiding as used for dynamo flexible, one or more layers of 
pure rubber tape put on spirally under tension, or of vulcanised 
rubber or a combination of pure and vulcanised rubbers, together 
with a protective braiding. 

There is a general consensus of opinion amongst engineers that 
the flexible is the weakest part of an electrical installation. If this 
is 80, we are ourselves largely to blame for our neglect of the matter. 
It is curious to reflect that after the elaborate care that has been 
exercised to keep well-insulated conductors apart (when not enclosed 
in non-flammable tubes) in all other portions of the installation, we 
should have come to regard with complacency the violent forcing 
together of two comparatively poorly insulated conductors in posi- 
tions where they ате exposed to considerable heat and are liable to 
mechanical strains, as in the lamp holder with single-hole cord- 
grip so commonly employed at the present time. 


Faults in Flerible Installations.—On the Continent flexibles are 
employed more largely than in this country in that their use 1s not 
restricted to lamps and portable appliances, but the wiring of the 
building itself is often carried out with flexibles supported on insu- 
lators. In the early days, when 110 volts only had to be dealt 
with, flexibles insulated with lapped rubber tape were successfully 
employed. When, however, 220 volts came into use this class of 
insulation was found to be insufficient. The trouble was due not so 
much to short-circuits as to persistent arcs. These faults were found 
to occur most frequently in the switch wires, for the switch is then 
simply short-circuited, and the current in the arc is limited to that 
of the lamp or consuming device in the circuit. Thearc thus formed 


* Abatract of а Paper read before the Institution of Electrical Engineers, 
April 18th, | 
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travels slowly up the wires until the lamp leads are involved, when 
the fuses will blow. To obviate this trouble with the switch wires 
Coninx * proposes to have laid up with the flexible for the switeh 
connection a third wire, which should, if the switch is in the posi- 
tive wire, be connected to the negative main at one end, and be 
carried down to the switch and there sealed off without being con- 
nected to it. А short-circuit in the switch wires would involve this 
third wire, and thus ensure the fuses blowing, The arrangement is 
shown diagrammatically in Fig. 1. 

It is not unusual in Lancashire cotton mills, where the air is 
highly charged with moisture, and the flexibles are regularly brushed 
down in order to rid them of the adherent fluff, with the brush used 
for cleaning down the machines, which is in consequence oily, to 
find that persistent arcs of low current value, and too smallto blow 
the circuit fuses, are formed in the flexibles for pendant lamps. 
Moreover, it is impossible for economic reasons to employ only 
5 ampere circuits where long aisles are to be lit, consequently the 
blowing of а fuse brought about by the failure of a flexible may ex- 
tinguish a large number of lights, and result in the sudden throwing 
off of a large load and considerable confusion with the work. A 


return to the practice of fusing ceiling roses would, therefore, seem; 


to be desirable in such cases, as the small fuse in the holder would, 
in the first place, be morelikely to blow on the formation of the arc, 
and, secondly, would finally isolate the faulty flexible without inter- 
fering with the remainder of the circuit. 


II.—CONDUCTORS. 


The conductors for flexibles are usually all twisted in one direc- 
tion ; they are sometimes, however, not twisted at all. This latter 
form is not desirable for any conductor that has to work backwards 
and forwards over a pulley, as the stress is not distributed evenly 
over the wires, which, in consequence, are liable to break. 

The author gives particulars of conductors recently agreed upon 
by the Cable Makers’ Association as being standard for flexibles. 
These particulars show the number of wires of a given gauge with 
the equivalent solid wire, and the number of wires of given gauge 
with the equivalent total sectional area in square inches. 


Fra. 1. 


Conductivity of Small Stranded Conductors.—The diameters of 
the tinned wires were found to be slightly greater than their 
nominal gauges, the wires being drawn to standard gauge and then 
tinned. The thickness of the tinned coating varied with different 
samples from 0:0009 in. to 0:0002in. in the case of а No. 36 S. W. G. 
wire. A series of experiments showed that in all cases for pure 
copper the conductivity of a stranded conductor with & large num- 
ber of strands is higher than that of its equivalent solid wire. 
Assuming that the current flows not only along the twisted strands 
of the conductors, but also straight from strand to strand through 
the lines of contact, the effective conducting cross-sectional area 
will be greater than that of the equivalent solid section of its 
constituent conductors, and its resistance will therefore be 
lower. This assumption further accounts for the higher resis- 
tances of the tinned conductors, since the current flowing across 
the strands would have to encounter the higher resistance of 
the tin coating. If we assume that the соггепі flows only along the 


separate strands, then the ratiof Conductivity | of s tranded conducto conductor 

conductivity of equivalent solid wire 
should be greater for tinned conductors than for pure copper ones, 
owing to the additional cross sectional area of the tinning, but the 
experiments show that this is not the case. In general the con- 
ductors for service with vulcanised rubber are tinned, whereas those 
for use with taped rubber are not. 

There are four causes of weakness in the conductors which 
would appear to operate in actual practice: (1) Extension of the 
wires by bending when under small loads ; (2) loss of tenacity due 
to increase of temperature at the lampholder ; (3) corrosion of the 
wires due to sulphur from the vulcanising compound ; (4) corro- 
sion of the wires due to chemical fumes in the air. 

l. Extension of the Wires by Bending when under Small Loads.— 
Ercolinit has recently investigated in considerable detail the exten- 
sion of copper wire when wound and unwound under tension upon 


Handbuch der Electrotechnik,” Vol. VI., part 2, p. 394. 
t Calculated on the copper area of the stranded conductor. 
+ Nuovo Cimento, Vol. II., Series 5, 1906, p. 248. 


cylinders of various diameters. He experimented with copper wire 
0:04 cm. (16 mils.) diameter wound upon iron cylinders 1 cm., 2cm. 
апа 4 cm. diameter respectively under tensions varying from 250 to 
8,000 grammes (0:5 lb. to 6˙6 Ib.). He found that with successive 
winding and unwinding the wire stretched as much as 84 per cent. 
before breaking, апа that under а tension which produces an insig- 
nificant stretching if applied in the ordinary way. It would seem 
probable that this cause would operate in the case of flexibles which 
are repeatedly bent at the lamp-holder or round any surface of small 
radius. 

2. Loss of Tenacity due to Increase of Temperature.—The 
author gives a table showing the percentage loss of tenacity with 
increase of temperature, This shows 10 per cent. loss at 248°F. 
The temperature attained in lamp-holders is very much higher 
than is generally supposed. It is, of course, a very variable quan- 
tity, depending, not only upon the heat radiated and conducted from 
the lamp itself to the holder, but also upon the nature of the contact 
between the lamp terminal plates and the spring plungers of the 
holder. Some experiments made for the author by Prof. W. W. 
Haldane Gee and Mr. L. Henshaw show that the temperature of 
the lamp contact plates may even reach 800°Ё.  - 

8. Corrosion of the Wires due to Sulphur from the Vulcanising 
Compound. The vuleanising compound is usually put on in two 
layers, the outer one of which, or “ jacket," may contain as much 


Temperature in Degrees Fahrenheit. 


Time in Minutes. 


Fra. 2.-—T8MPERATURE RISE ON 23/36 CONDUCTOR WITH CURRENTS OF 
20, 25, 30, 35, 40 AMPERES. 
B=Bare wire. 
C. M. A. Cable Makers’ Association V.I.R. covering only, without braiding. Room 
Temperature, 60°F, 

as 10 per cent. of sulphur, while the inner one, which is termed the 
“ separator,” may contain as much as 3 to 4 per cent. of sulphur. 
Then follows a layer of pure rubber tape on the tinned conductors 
An appendix to the Paper, which contains a detailed examination of 
old vulcanised flexibles, shows that in most cases the wires have been 
blackened by the action of the sulphur, and that in some cases they 
have been severely injured. A table also shows that the wires in- 
sulated with vulcanised rubber have become considerably more brittle 
than those insulated with pure rubber and within a shorter time. 


4. Corrosion of the Wires due to Chemical Fumes in the Atr.— 
This is not usually a direct action, particularly in the case of 
vulcanised rubbers, but takes place in the presence of moisture, 
which leads first to the deterioration of the insulation, and subse- 
quently to the corrosion of the wires by electrolytic action. In the 
case of flexibles this action is intensified by the juxtaposition of the 
conductors and the influence of electric osmosis. 


Gymp Flerible.—This ів a special flexible which was brought to 
the author's notice by Mr. Mervyn O’Gorman. Owing to the struc- 
ture of the conductors, it possesses an extraordinary degree of 
flexibility. The conductors are composed of flat copper strips, 
10 mils. wide and 1:5 mils. thick. These strips are each wound in 
a close spiral around a separate silk core, and 21 of these are then 
stranded together in sets of seven to form the complete conductor. 
The resistance of such а conductor is naturally high, that of the 
small specimen submitted to the author after it had run 14 million 
times over & counterweight pulley being 1:72 ohms per yard of 
double conductor. 

In general the question of conductivity of flexibles as applied 
to pendants, &0., may be considered as being over-ridden by the 
requirements of mechanical strength, which will dictate the mini- 
mum section to be employed, but the conductivity is of considerable 
importance in connection with the use of flexibles for wiring systems. 


III.— HEATING oF CONDUCTORS DUE TO EXCESSIVE CURRENTS, 


This matter is of interest in connection with the temperatures 
attained with flexibles due to short-circuit currents and the employ- 
ment of heavy fuses on sub-circuits. 
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A series of experiments was made by the author and Messrs. Е. 
Shaw and J. Davies on (1) the temperatures attained in a given 
time with bare conductors with various currents, (2) the correspond- 
ing temperature rises with the same conductor when insulated. The 
results of some of these experiments are shown graphically in Fig. 2. 


IV.—INSULATION OF FLEXIBLES, 


Before dealing in detail with the insulation of flexibles it will be 
well to consider briefly the prominent characteristics of the mate- 
rials employed. 

Pure Rubber Strip.— The pure rubber strip which is u:ed for ір. 
sulation purposes is prepared by two distinet methods, and is known 
as cut or spread sheet, according to its mode of manufac- 


Extension in Inches. 
to 


Load tn ib. 


Fic. 3.—TENSILE STRENGTH or DIFFERENTLY VULCANISED SPECIMENS OF 
Para RUBBER. 


Fample. Vulcanisation coefficient. Sample, Vulcanisation coefficient. 
1 r. . . . 178 per cent. IM. ....................2:87 per cent. 
Pi 14 y 11 Е С 


ture, The raw material is the samo in either case, and is first 
washed and dried. In the prepara'ion of cut strip the dried 
rubber is, &fter being passed through compression rollers, put 
through а ** masticator," and then formed into blocks under con- 
siderable pressure. These blocks are frozen hard and then cut into 
sheets by special machinery. The process outlined above is neces- 
sarily expensive, and is only followed by a few firms in this country. 
The manufacture of spread sheet is much simpler and less costly. 
The dried rubber is made into a paste or “ dough” by means of a 
solvent and is then spread on a length of cloth. The solvent is then 
driven off by heat, leaving the rubber in the form of а sheet, which 
is then cut into strip. On the Continent, owing to the cost of fine 
Para rubber, foreign material is added with a view to producing a 
cheap article, which is put on the market as second or third quality 
sheet. Cut strip is generally used in this counry for the inner- 


Percentage of Sulphur, 
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Fic. 4. —VULCANISATION CURVES OF Para RUBBER AT DIFFERENT 
TEMPERATURES. 


moet layer in high-class cable work, while spread strip is very 
largely used for rubber-taped flexibles, insulating tape, &c. The 
' spread '' sheet should, in order to have the requisite mechanical 
and electrical properties, be “aged " by hanging 1n a dark room for 
several months. The strip may be artificially aged or cold vulcan- 
ised by treating the surface with & solution of chloride of sulphur in 
carbon bisulphide. As rubber tape is often used next to the copper 
eonductors it is important that it should not contain sulphur. This 
cold vulcanised strip not only contains sulphur, but nearly always 


contains hydrochloric acid as the result of its chemical treatment.* 
Pure rubber has а great affinity for oxygen, and if placed in direot 
contact with copper, the latter will part with any oxygen it has to 
the rubber; it is therefore quite necessary that the wires should be 
tinned, cr at least covered with a close wind of cotton when in con- 
tact with pure rubber. 


Absorption of Walter by Indiarubber.—Indiarubber will absorb 
about 25 per cent. by weight on prolonged immersion in water with 
considerable increase in volume. The amount of water absorbed is 
а very variable quantity, and depends very largely on the amount 
of oily and resinous matter contained in the rubber and also on the 
treatment that ite surface has received. This question is of import- 
ance in connection with flexibles insulated with pure rubber, par- 
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Breaking Load in Grammes. 


Time in Days. 
Fic. 5.— EFFECT or Heat oN TENSILE STRENGTH OF VULCANISED RUBBER., 
Heated in air for eight days at 100-105°C. Length of test piece 1:8 ст. 


ticularly as under the action of electric osmosis the moisture of the 
ositive conductor may be driven over and forced into the negative 
insulation. 

Vulcanised rubber is much more homogeneous in structure than 
pure rubber, and the amount of water ab orbed is, in consequence, 
very much less, but, nevertheless, the fact that it does absorb water 
must not be ignored. Immersion tests for flexibles are required in 
the United States, in Germany, and in France. The insulation 
resistance after immersion in water may be taken ав an indication 
of the amount of absorption of water by V.I.R. flexibles, but can 
hardly be во taken when pure rubber tape is employed, as the water 
may enter between the joints. 


Vulcanised Rubber.—Of all the constituents of manufactured 
indiarubber none possess such a paramount influence upon the 


Broke at 1,850 grammes 
Extension 2324 per cent, 


Extension in Percentage of Original Length 


500 1,000 1,500 
Load ín Grammes. 
Fic. 6.—Errect or HEAT ON VULCANISED RUBBER. 


Curve A, Percentage extension of new sample at 60°F. Curve B, Extension 
of sample of same material after heating in air at 100°C. for eight days. 


general excellence of the product as the sulphur of vulcanisation. 
The amount of sulphur employed iu practice varies greatly from 
4 up to 50 per cent., but the amount of sulphur fixed by the india- 
rubber (sulphur of vulcanisation) very rarely exceeds 3 per cent. in 
commercial rubber articles, and is generally less. Free sulphur in 
various proportions always forms a constituent of ordinary vulca- 

Atkinson and Beaver, Some Points on the Selection of Electric 


Light Cables," Manchester Local Section, I.E. E., 1905; The Electrician, 
Vol. LIV., p. 702. 
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nised indiarubber goods. С. О. Weber* states that the percentage 


of combined ү is no measure of its degree of vulcanisation. 
He obtains the degree of vulcanisation by calculating the percentage 
ratio between the amount of indiarubber and sulphur of vulcanisa- 
tion present. As the coefficient of vulcanisation is increased, the tensile 
strength, elasticity, and distensibility are up to a oertain point also in 
creased ; beyond this point there is firsta rather rapid decrease in elas- 
ticity and distensibility, followed soon by a decrease of tensile strength. 
Fig. 8 (С. О. Weber) shows the elongation and tensile strength of four 
tyre covers of absolutely identical composition as regards the quality 
and proportions of Para rubber, total sulphur, and mineral matter, 
but cured under different conditions. Over-vulcanisation does not 
consist simply in a high coefficient of vulcanisation, but in one 
obtained under unsuitable conditions, either of temperature or of 
time, or of quantity of sulphur. Of these causes too high a tem- 
perature is the commonest one, while too short а time is the most 
usual case of under-vulcanisation. Flexibles as a rule are slightly 
under-vulcanised, as it is found that a few minutes more or less in 
the vulcanising chamber may make the difference between a bright 
or blackened conductor. The rate at which the sulphur enters into 
combination with the indiarubber hydrocarbon (polyprene) is 
characteristic for each brand of rubber. Fig. 4 (С. О. Weber) shows 
the vulcanisation curves for Para rubber. This point is of interest 
in connection with the high temperatures attained in lamp-holders 
and the possibility of the free sulphur present entering into combin. 
ation with the rubber and producing an over-vulcanised covering. 


V.— OXIDATION OF RUBBER. 


An appendix to the Paper contains а detailed examination of 
samples of flexibles which have been in use for a number of years, 


Breaking Stress in Pounc's per Square Inchof Original Area. 
Percentage Extenston of Rupture. 
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Еа, 7.—Errect or HEATING VuLcANISED RUBBER AT 150°F, 


Curve A. Breaking Stress C.M. A. Flexible, Firm D. 
» В. Per cent. Extension " » 
» ©. Breaking Stress $i Firm C. 
„ D. Per cent. Extension M / 


and shows that the vulcanised rubbers seem to have suffered most, 
but that the pure rubber also has in many cases perished consider- 
ably. This perishing, due to oxidation, although it no doubt takes 
place more rapidly in the high temperatures in the immediate 
vicinity of the lamp-holder, and to a lesser degree at the ceiling 
rose also, affects the whole of the cord, and in tbe author’s view 
puts a limit of from 10 to 12 years as the safe life of an ayerage 
flexible of good quality under favourable circumstances. The use 
of rubber substitutes will shorten the life of the flexible in propor- 
tion to the quantities of these substitutes that are present. There 
is no doubt that oxidation plays a prominent part in the deteriora- 
tion of flexibles in warm situations, and it would be interesting to 
know if the “reinforced cord” used in the United States—consist- 
ing of a filling of rubber or bitumen which makes up the cord to 
circular form and poe odd encloses the insulated conductors— 
conduces to the longer life of the actua] insulation by excluding the 
oxygen. á 


* “The Chemistry of Indiarubber,” London, 1902, p. 283. 


Recovered Rubber.—Recovered rubber undergoes vulcanisation 
just like fresh rubber, but it is not devulcanised by the recovery 
process; indeed, the sulphur of vulcanisation is increased rather 
than lessened. Consequently samples containing a large рег. 
centage of recovered rubber have usually a high coefficient of vul- 
canisation. 


VI.—Errect or Hian TEMPERATURE ON RUBBER. 


The high temperatures attainable in lamp-holders have already 
been mentioned. Under the influence of high temperature rubber 
develops many defects, of which the following are the chief :— 

1, Loss of Strength or Cohesion.—Rubber with a comparatively 
low coefficient of vulcanisation is liable to develop this defect. 

2. Hardening with Brittleness.—This defect appears in rubbers 
containing white substitutes (chlorosulphide), but more commonly 
is due to the presence of a considerable amount of free sulphur. 


8. Stickiness and Darkening in Colour.—This defect is asso- 
ciated with rubbers containing mineral oils, large quantities of 
recovered rubber, or large proportions of sulphide substitutes. 

The results of some tests made to obtain the effects of high tem- 
peratures are given in Figs. 5, 6 and 7. 

The question as to which of the two classes of rubber gives the 
best results in such a high temperature is a debatable one. The 
author favours the view that pure rubber is best suited for high 
temperatures, since if it does soften and melt, it is absorbed by the 
cotton surrounding it, whereas in the case of vulcanised rubber it 
becomes hard and friable and disintegrates on bending. 


VII.— HYSTERESIS OF RUBBER. 


A number of experiments on the mechanical hysteresis effect in 
pure and vulcanised rubbers are described in the Paper and hysteresis 
curves shown, plotting percentage extension vertically and stress in 
pounds per square inch horizontally. 

The author suggests that by arrangement with the Cable Makers' 
Association a standard hysteresis loop might be arrived at for given 
grades of insulation. Such standard loops would to & very consider- 
able extent serve as vulcanisation standards, and would secure the 
necessary Де properties of the material which give an indica- 
tion of its durability, while they would further undoubtedly conduce 
to uniformity of manufacture. The apparatus required is simple 
and inexpensive, and the test is quite easy to carry out. With 
regard to the relative methods of the hysteresis method, and the 
measurement of the permanent set cn a sample that has been 
stretched a given length for a certain number of hours, the hysteresis 
test is certainly more trouble to carry out, but the results are avail- 
able in a much shorter time, and, further, all the conditions of the 
test may be easily defined, whereas with the elongation test a good 
deal depends upon the rate at which the rubber is initially stretched 
as to its subsequent behaviour. 


VIII.—THE STRETCHING ОЕ RUBBER. 


Apart from the hysteresis test, the stretching of rubber in the 
author's view forms one of the best guides ав to its quality at the 
outset, and also affords an indication as to its probable lasting 
qualities. Itis curious that with the single exception of the test for 
Para rubber tape in the French regulations, the stretching test 
is omitted from the official regulations, not only in this country, but 
also in Germany and the United States. 

The author gives tables showing the effect of admixtures on the 
tensile strength and elongation; and also the effect of the dimen- 


sions of test pieces. 
(To be continued.) 


THREE-SPEED POLYPHASE LOCOMOTIYES ON THE 
ITALIAN RAILWAYS.* 
BY BELA VALATIN. 


An objection which is often urged against the use of polyphase 
motors on railways lies in the statement that they can only be 


Connections on 3,000 Volts. 
Fra. 1.— CONNECTIONS FOR STARTING. 


Cascade Connections, 


economically employed at one particular speed, and that even if 
used on the “ cascade ” system or with devices for altering the 


"n 15 7 from the Elektrische Kraftbetriebe und Bahnen, February 
L . 


THE ELECTRICIAN, APRIL 19, 1907. 15 


arrangement of the poles, it has hitherto only been possible to usa | 64 km., 42 km. and 25:6 km. per hour correspond to the numbers 
two economical speeds. It will therefore be of interest to describe | of the poles, which are 20, 12 and 8. At the higher speeds the 
results which have been obtained on main lines with the use of a | tractive effort is 8,500 kg., and at the lower speed 6,000 kg. The 
locomotive having three speeds, which has been constructed for the , advantage of the three speeds lies in the fact that the power con- 
Italian State Railways by Ganz & Co. Two motors are used, the | 

one having 8 poles and the other 12, being wound for 8,000 volts at 
a frequency of 15. If each of these motors is used alone we obtain 
the two highest speeds, and by coupling them on the '* cascade " 
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system we get a further and lower speed. Koloman v Kando | sumed can be made to correspond with the weight of the train and 
suggested an arrangement which has been employed on these loco- | with the gradients; in addition to this, the starting can be effected 
motives. The stator of the 12-pole motor has three windings for | with smaller losses. The losses in the resistances being smaller, 
each phase. Fig. 1 shows the switching arrangements for these | there is no necessity to design them on such a liberal scale. 


a 


Trolley wires. Lightning arrester. m. Speed regulating swit^h s. Transformer. 
Tro 


a. e 

b. lley arm. Traneformer fuses, n. 8-pole motor. t. Air pump hand switch. 

c. Trolley arm switch. i. Ammeter shunt, о. 12-pole motor. u. Automatic air pressure regulator. 
4. Main fuses. t Ammeter. p. Short-circuiting arrangement. v. Air pump motor. 

e. Choking coil . Primary switch. q. Water resistance tor x. Voltmeter. 

f. Junction box. J. 12-pola motor change-over switch. r. Water resistance. z. Voltmeter resistance. 


Fic. 3.—D1aGRAM OF CONNECTIONS ON LOCOMOTIVE. 


windings. If the stator is connected to 8000 volts, the three windings This system can equally well be applied to a combination of 
in each phase are connected in series and the three phases are con- motors having the same number of poles; in this case, at full speed 
nected in star fashion. On the cascade system the three windings | both motors would work in parallel. However, under normal con- 
are in parallel, and the three phases in delta. The three speeds of ' ditions such an arrangement would present no great advantages, 
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because the higher speed would only be available with a reduced | motor and very carefully insulated, having regard to the high pres. 


tractive effort, and it would be better to take the whole load with 
half the number of motors. There are circumstances under which 
the lower speed might be employed as a useful auxiliary, as, for 


Fic. 4.—VrEw or THE TWELVE-PoLE Мотов. 


instance, in starting or shunting. The motors (shown in Figs. 
2 and 4) are similar in design to those already built by Ganz 
& Co. for the Italian railways. The framework is of slightly 
different construetion, being built up out of steel plate instead 


Fic, 5.— SPEED-REGULATOR. 


sure employed. The arrangement of the collectors together with 
the starting and regulating apparatus is very similar to that already 
in use on the Valtellina line, all of which have worked very satis- 
faetorily. The collector and switches are operated pneumatically, 
the main switch being of exactly the same type as before, but being 


Fic. 6.—METHOD or OPERATING SPEED-REGULATOR. 


slightly altered in detail, in order to cope with the heavier load. The 
speed regulator is shown in Figs. 5 and 6. 

The diagram of connections (Fig. 3) shows that there is only one 
water resistance on this type of locomotive. A slight deviation has 
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Fic, 7.—ARBANGEMENT OF WATER RESISTANCE. 


of cast steel. The slip rings are placed outside the frame of 
the locomotive, and the brushholders are protected by a remov- 
able metallic cover, which can be raised for purposes of inspection. 
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Fic, 8.—View оғ WATER RESISTANCE, SHOWING REGULATING ARRANGEMENTS, 


The weight of the eight-pole motor is 18:4 tons, and of the twelve- 
pole motor 11°4 tons. As has been stated above, each phase of the 
motor has three windings, which can be arranged in series or in 
parallel; and for this purpose 18 ends are brought out from the 


been made from the original design by introducing vertical tubes 
(seen in Fig. 7) in the water space. This is necessary on account of 
the greater output, and serves to produce a steady circulation of air, 


Fic. 9.— View or THREE-SPEED POLYPHASE LOCOMOTIVE. 


with consequent cooling of the water. The regulation of the water 
is effected by a device which is operated by the passage of the main 
current seen on the right of Fig.8; this form of resistance has given 
very satisfactory results under working conditions. 
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If two locomotives of the same type and with driving wheels of 
exactly the same size are coupled together, the equal division of the 
load is simple enough, if polyphase current is used. But supposing 
the driving wheels to be of slightly different diameters, the loa 
would be very unequally divided, seeing that with polyphase motors 
a very slight difference in the speed produces a large effect upon 
the output. Driving wheels will frequently differ in diameter by 
2 or 3 per cent., and consequently there is some risk of the whole 
of the load being thrown on the one locomotive. About 8} years 
ago cn the Valtellina line an attempt was made to obviate this 
possibility by inserting resistances, which could be regulated in the 


loaded beyond its carrying power. On the newer type of locomotive a 


better arrangement has been devised by utilising the water resistance 


| instead of inserting special resistances in the rotor circuits. А con- 


stant current in the motor corresponds to each position of the starting 


| 


switch, and if the short-circuiting devices are put out of action, it is 
possible to regulate the output of the motor by means |р the 
water resistance ; and in this way, the loád which is thrown upon 
the locomotive with the larger driving wheels can be regulated to 
any desired extent. Consequently, on this system, the load can be 
either controlled by the driver, who would then adjust the switch 
regulating the water resistance, or, on ‘the other hand, the load on 


rotor circuits. When the train was made up the difference in the locomotive having the larger driving wheels can be adjusted 
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Fic. 10. —GENERAL ARRANGEMENT OF THREE-SPEED POLYPHASE LOCOMOTIVE OF THE ITALIAN STATE RAILWAYS. 


diameters of the driving wheels of the locomotives was noted; and 
a suitable resistance was then inserted in series with the rotor of 
the one which had the larger driving wheel so that at full load each 
did its share of the work. Atsmaller loads the division is not во exact, 
but no great importance attaches to this, seeing that neither is over- 


once for all, the balance of the working load therefore falling on the 
other one. The total weight of a locomotive of this type is 62 tons, 
and the adhesive weight is 42 tons. 

Figs. 9 and 10 show a general view and drawings of the loco- 
motives. 


——— ——— MÀ s— 


CORDINGLEY’S MOTOR SHOW. II. 


Another petrol electric system exhibited in which accumulators 
are used is L'Auto-Mixte (Henri Pieper) A standard ehassis 
and two vehicles with limousine body were on view, and, judging 

ces, attracted considerable attention. А four-pole 
shunt-wound dynamo. with interpoles, is driven by u four-cylinder 
petrol engine at speeds varying from 400 to 1,600 revs. per min., 
and the energy produced eifher charges the cells or drives the 
dynamo as a motor, or both. An interesting feature of tho 
svstem is a solenoid governor acting on the engine throttle. A 
view of this is given in Fig. 1. ‘The solenoid has shunt and 
series windings, the former being connected across the bat- 
tery terminals and the latter in series with the cells. At start- 
ing, and when ascending hills, the battery supplies energy to the 
dynamo, which then runs as a motor, and in so doing the series 
winding of the governor solenoid neutralises the pull of the shunt 
winding and the counterbalancing spring opens the engine throttle, 
increasing the power developed. A reverse of these conditions 


also occasions the throttling of the engine, and while the engine is 
running the battery automatically adjusts the fuel supply to meet 
all the demands made upon it. A full description of the system 
appeared in The Electricuun, March 3, 1906, 


The Electric Vehicles Development Co. exhibited electric vehicles 
fitted with the “Vedrine” system of control. А single com- 
pound wound motor is used and the battery is in two halves at 
the front of the vehicle behind the driver’s seat. The usual drum- 
type controller is replaced by a pedal-operated multi-contact switch 
aad a shunt rheostat actuated from a handle under the steering 
wheel. The pedal switch, when pushed forward to its fullest 
extent, gives a running speed of 5 miles per hour. All further in- 
crease of speed is obtained by the shunt rheostat, which is used to 
weaken the motor field. Provision is made for regeneration during 
braking and when descending hills. The motor is suspended on 
the rear axle, and drives it through helical gearing. The makers 
claim that their control method economises the energy of the 
battery, and in a catalogue distributed at their stand it is stated 
that a four-seated vehicle travelled at an average speed of 17 miles 


Е 
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per hour 124 miles, between Paris and Trouville, without recharge. 
The publication is discreetly silent as to the condition of the cells 
after the run. Some interesting figures are, however, given com- 
paring the operating costs of electric and petrol cabs, tbe figures 
eing based on the Berlin experience of Mr. Thien with electric cabs. 
These figures seem to be exceptionally low, and in the original 
pamphlet they are given to six and eight places of decimals, but we 
think our readers will be content with three places in the present 
state of the industry. 


“ Vedrino ” Electric Petrol 
electric cab cab. cab. 
Farthings. Farthinge. Fartbings. 
Depreciatibn .................. 2:372 .... 2:372 .... 3°089 
Maintenance of the accumulators. 0:988 .... 1:920 .... — 
Power (current) ................ 1:649 .... 2:653 .... 3:830 
Des TRES . 2780 .... 2780 .... 8:089 
Repairs............ prod a 0:618 .... 0'960 .... 1:586 
Oll de.... УЗ ТРУ 0:062 .... 0:080 .... 0°383 
8:470 .... 10:765 11:927 
equal to equal to equal to 
2°12d. 2:694. 2-98d. 


These vehicles are fitted with voltage control from a sub-divided 
battery, and it is claimed that with the Vedrine system the com- 
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Fic. 1.—SkcrieN AND PLAN or SoLENOID THROTTLE GOVERNOR ON 
 Avro-MixrrE Can. 


parison would favour the electric vehicle even more, as will be seen 
from the table. A four-seated vehicle has been run to Brighton 
with full load, a distance of 50 miles, on one charge of the battery. 
A net saving of 74 per cent. over other methods of control is claimed 
for the Vedrine system. 

The Scheele Electric Carriage Co., of 41, Grosvenor-mews, New 
Bond-street, exhibited, amongst other electric carriages, the first 
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Fic. 2.— ELECTRIC LIMOUSINE, BY THE SCHEELE ELECTRIC CARRIAGE Co. 


electric Limousine. This car, which is shown in Fig. 2, was 
very well finished, with accommodation for seven to nine persons 
seated inside and two on the box. The battery is placed in front 
with a bonnet over it, thus giving the appearance of a petrol car. 
The drive is by two 8.н.р. motors fixed tc the back axle, each 
driving one wheel by single-reduction gearing. In these motors, 


which are the result of many years’ experience, the armature is 
ventilated, the coils are of copper strip and the construction is such 
that the spindle carrying armature and commutator can be removed 
by taking off a single nut. The motor has four poles which are 
laminated. The armature spindle runs in strong ball bearings. The 
motors are fixed on the back axle inside the frame at such a 
height that it is easy at any time to inspect brushes and commu- 
tator, and by loosening one thumbscrew only the cover can be 
removed. The motor is so sealed that it is impossible for any 
matter to enter, but any condensation of moisture in the atmosphere 
is drained off by means of ball valves fitted at the lowest parta of the 
motor casing. Each motor is sufficiently powerful to drive the car 
alone at a reduced speed. The armature spindle carries a pinion 
gearing with crown teeth attached to the road wheel. This 
gearing is covered in so as to be dust and waterproof. The pinion 
and crown teeth are cut out of solid steel, and the ring of the latter 
is filled in with cement to do away with the metallic noise. 
The controller is fixed under the driver's footboard — All connec- 
tions are strong and can easily be got at. The whole battery is 
used always in series, the motors being put in series or parallel to 
give six driving speeds forward, together with one eleotric brake 
and three speeds backward, as follows: 

I.  Armatures, fields and resistance in series. 

II. The same, but with less resistance. 

III. The same, but without resistance. 

IV. The same, but with resistance in parallel with each field. 

V. Both motors in parallel, but with resistance. 

VI. The same, but without resistance. 

Electric brake. Both motors as generators short-circuited through 
resistance. 

The reverse speeds are similar to I., II. and III. The first 
ро gives 4 to 5 miles per hour апа the top speed is 25 miles per 


our. 

The whole battery, being in front under the bonnet, can be lifted 
out and exchanged for a charged one in a few minutes, or it can be 
charged on the car. The battery consists of 50 cells with a capacity 
of 216 ampere-hours, weighs a little less than 18 cwt. and can be 
fully charged in 4} hours. The Limousine is fitted with 11 electric 
lamps, six in front, four inside and one at the back. In front of the 
driver is а volt and ampere-meter and cut-outs for light and power 
circuits. The driver receives instructions by an electric arrange- 
ment worked by a button inside the car; this rings an electric 
bell outside, and in front of the driver the illuminated direction 
appears. 

Battery fuses, charging plug and shunt for the ampere-meter, 
light fuses and plug can easily be got at, being under the footboard. 

] wires are well insulated and covered in insulated steel tubes. 
The weight of the whole Limousine including battery is about 
2 tons. The battery is intended to run the car for 60 miles at 
least, with a speed up to 25 miles per hour. 


CHEMICAL EFFECTS OF GAS DISCHARGE.” 


BY REV. Р. J. KIRKBY. 


When electricity is passed through a mixture of hydrogen 
and oxygen at low pressures, some of the molecules of the 
two gases are broken up into uncharged atoms, and these 
intermingle and give rise to the formation of water without 
any ordinary chemical action. The number of water. mole- 
cules thus formed is proportional to the amount of electricity 
passed through, a fact which recalls Faraday's laws of elec- 
trolysis. The chemical action is greatest in the region of 
the cathode fall of potential, where there is a congestion of 
positive ions. To obtain some accurate quantitative data, 
the author examined the amount of water produced over a 
distance of lem. This amount is too small for observation 
when the steady current is applied with the help of ultra- 
violet light. It is necessary to employ a glow discharge in 
order to get а measurable effect. The difficulty in this case 
is to find a cubic centimetre of uniform field, but the author 
finds this in the positive column, which is practically uniform 
near the anode. | 

The author used a Torricellian vacuum maintained by а 
mercury pump and furnished with a MacLeod gauge. The 
cathode was of zinc and was carried by an iron wire made 
air-tight in the glass by means of a mercury cap. | 

By keeping the current and pressure constant the potential 
difference between the electrodes is made a function of the distance 
between them. Hence, if with the distances between electrodes as 
abscissz and P.D.s of electrodes as ordinates a curve is constructed 
corresponding to a constant pressure and current, the electric force 


* Abstracted from the Philosophical Magasine, March, 1907. 
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in the positive column corresponding to that pressure and current 
can be determined by the final slope of the curve when the curve 
becomes straight. 


The chemical reaction in the positive column should be exhibited 
by & similar method. For the chemical reaction, represented by 
the fall of pressure Ap, is 5 to the quantity of electricity 
AQ passed during the discharge, the circumstances of the discharge 
being constant. Accordingly, Ap/AQ should be а function of the 
distance between the electrodes when the current and prossure are 
dons ant. This will certainly be the case if the author's hypothesis 
is correct that the chemical action is the outcome of the dissociation 
into atoms of the molecules of the gas by the impacts of the gaseous 
ions, for the motion of these ions is wholly determined by the elec- 
tric force. If, then, a curve is plotted whose abscisse are the dis- 
tances between the electrodes, and whose ordinates are the values 
of Ар/ АС) for a given pressure and current, the chemical reaction 
per centimetre in the positive column would b3 determined by tha 
final slope of the curve, if the curve becomes ultimately troighi 

To construct such curves the author found the chemical effects of 

ing the same current through hydrogen and oxygen at the same 
pressure, but with different distances between the electrodes, and 
determined the corresponding P.D.s of tho electrodes. 


The apparatus held 840 c.c. of the gaseous mixture. — 


The results show that when the distance between the electrodes is 
large the weight of water formed per coulomb passed through the 
gas is greater for the lower pressures than for the higher. Thus tho 
amount of the chemical reaction is by no means proportional to 
the concentration of the gases. On the contrary, the amount of the 
reaction per coulomb is absolutely increased, and very substantially 
increased, by diminishing the pressure down to abont 1'4 mm. pro- 
vided that the distance between the electrodes exceeds a certain 
value. When the pressure falls below 1:4 mm., the reaction per 
coulomb becomes less. The greatest effects were observed at 
1:4 mm. pressure. 

The author shows that the phenomena presented by the forms 
and relative positions of the curves can be completely explained on 
the hypothesis that the ions moving swiftly under the electric force 
dissociate into uncharged atoms those mole.ules which they strike 
under favourable conditions and with sufficiently high velocity. 

When the current exceeds а certain small value, then, according 
to Townsend, there is an intense field of force near the cathode— 
namely, the region. of the cathode-fall of potential, where ions are 
generated by the impacts of both positive and negative ions upon 
the neutral molecules of the gas. From this region of intense force 
—due to the accumulation near the cathode of the more slowly 
moving positive ions—the potential rises more gradually up towards 
the anode ; and the electric force tends to become more uniform if 
the distance between the electrodes is great enough. In the case 
of a gas where no chemical action takes place far fewer positive ions 
than negative pass through the positive column per second. Any 
chemical action that occurs in the positive column is exclusively 
due to the impacts against the gaseous molecules of the negative 
ions (electrons). The electric force in the positive column is inde- 
pendent of the distance between the electrodes provided that the 
distance is great enough to allow the positive column to be established. 

The chemical action cannot be due to any positive ions generated 
by collision within the positive column. If it were, the chemical 
action would be proportional to the square of the length of the 
positive column. Hence, unless positive ions are generated near 
the anode in large numbers, the chemical action within the positive 
column must be attributed exclusively to electrons ; and then it is 
easy to calculate the number of molecules of water which result 
from the motion of а negative ion through а centimetre of the 
positive column. 

Let W denote the number of molecules of water whose formation 
is the effect of the motion towards the electrodes of each pair of 
ions. Then the author shows that with his apparatus W=8Ap/AQ 
almost exactly. For let ЇЧ be the number of molecules in a cubic 
centimeter of gas under normal temperature and pressure ; then, in 
a vessel of capacity S, а fall of pressure Ap means the disappearance 
of NxSx.p/760 molecules, while AQ coulombs is carried by 
AQ x 3 x 10% ions, e being the electrostatic charge on each. Since, 
according to Townsend, No- 1:22 x 10", and 8 = 540 c.c. in this case, 
the number becomes 4:5 Ap/AQ But three molecules of hydrogen 
and oxygen go to form two molecules of water. Therefore W 

The author is willing to admit that positive ions also take part in 
the chemical action to some extent. It would leave his ezplanation 
untouched. 

He applies the above numerical relation to an estimate of the 
work required to dissociate a molecule of oxygen. The mean free 
path of an electron at 1 mm. pressure in a mixture of hydrogen and 
охуреп may be taken to be g em. At a pressure of 4:5 mm. an 
electron will, therefore, make 86 collisions in passing through a 
centimetre. During this passage it dissociates enough molecules 
of the gas to produce 0°75 molecule of water. If we assume that to 
bethe result of dissociating 0°37 molecule of oxygen, it follows that 


one dissociating collision occurs out of nearly 100 collisions made by 
a negative ion in moving through the mixed gases at pressure 
4'ó mm. and under a force of 50 volts per centimetre. Now one free 
path out of 100 is very nearly 4:6 times the mean free path, which, for 
a negative ion in the case under consideration, is „у cm. It follows 
that to dissociate a molecule of oxygen cannot require more energy 
than that due to a fall of a negative ion through a potential differ- 
ence of 59 х 4:6 06:4 volts. And since the charge on an electron is 
nearly 8 x 10—" in electrostatic unit», the work required to dissociate 
a molecule of oxygen cannot exceed 6:4x 10 ergs, and this may 
be several times the actual work required. 

Townsend has shown that the energy required to break up a mole- 
cule into ions i: not greater than that gained by an ion in movin 
freely down a potential fall of 5 volts. Now the experiments recorde 
in this paper and previous papers prove that the breaking up of & 
molecule into atoms needs the expenditure of less work than the 
breaking of it up into ions, for the ions are generated by the colli- 
sions of the moving ions with the molecules of the gas, and at least 
five times as many molecules of «ater were always formed as pairs 
of ions. Hence the superior limit to the work involve 1 in separat- 
ing the atoms of a molecule of oxygen may be fixed at 5 x 10-3 ergs. 


DIURNAL DISTURBANCES IN EARTHED WIRELESS 
TELEGRAPH SYSTEMS.* 


BY K. E. F. SCHMIDT. 


The system used had at its receiving end, where all the observa- 
tions were made, an air-wire about 80 metres long with its upper 
insulated end suspended at a height of 41 metres from a building. A 
tuning coil, a capacity of 2,000cm. and a sensitive barreter com- 
pleted the receiver, which was earthed by connection to the town 
water-mains. The waves from a sending station distant 8:5 km. 
were used and were kept as constant in intensity as possible. After 
a number of preliminary experiments records were systematically 
made at four Bfferent times of day, namely between five and seven 
o'clock morning and evening and between twelve and two noon and 
midnight. The experiments carried out at these times consisted in 
moving the air-wire contact to a number of definite points of the 
tuning - coil and observing the galvanometer deflection at each. In 
other words, the resonance curve of the system was obtained at the 
stated times, and not once merely, but as often as possible in the 
time allotted. N т 

The results show that the points obtained in plotting deflec- 
tions against number of turns of tuning-coil in circuit lie, for the 
five o'clock to seven o'clock experiments, as a whole, close to a 
definite curve ; but for the ten o'clock to two o'clock experiments the 
points obtained depart widely from the ideal curve—that is, very 
various deflections are obtained for the same length of tuning-coil 
in circuit. Thus some kind of disturbance is strongly in evidence 
about noon and about midnight. 

Similar experiments performed when a balancing capacity was 
used, instead of an earth, give, on the contrary, much the same 
results at all times, so far as the variations here under consideration 
are concerned. It may be noted that this fact shows that the 
intensity of the radiation from the sending station is tolerably 
constant, and, therefore, that the variations discovered to exist with 
the earthed system are not attributable to variations in the energy 
despatched. _ . | | Na 

The double daily period just described is found to be Mod rp 
{о certain periodic changes in the natural electric-displacement 
currents described by Zöles (Physikalische Zeitschrift 5, 1904). 
These currents are presumably connected with the movements of 
the ionised ground sir" in the soil, a phenomenon which has 
been studied by Elster and Geitel and others. 
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THE INSTITUTION WIRING RULES. 


Once again a new edition of the wiring rules of the Insti- 
tution of Electrical Engineers has been issued, and this, the 
fifth edition, marks the most serious attempt yet made to 
provide rules which may be adopted as the standard. For 
this instalment of their work the Wiring Rules Committee 
has been strengthened by including among its members 
representatives E the Municipal E ‘leetrical Association, the 
Electrical Contractors’ Association and sume of the prin- 
cipal Fire Offices. It is, therefore, to be hoped that we may 
yet see the day when Fire Offices will abandon their rules 
and even when the well-known Pheenix Fire Office Rules 
will ссаѕе to have any useful existence, for the electrical 
profession indirectly has every reason to avoid risks of fire 
from electrical work. We are also glad to note that the 
Wiring Rules Committee has been appointed a standing 
committee, which will consider any specific amendments 
that may be made from time to time, so that developments 
in the electrical industry will not be lost sight of. 
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In looking over the new edition which has just come to 
hand, we find that a good deal of rearrangement’ has taken 
place and several important modifications have been intro- 
duced. The rules are no longer regarded as applicable to 
pressures exceeding 250 volts, and therefore for higher 
pressures reference is made to the Board of Trade Regula- 
tions. 
with the Home Office Rules for the Installation and Use of 
Electricity in Mines, have been included in the pamphlet. 

The introductory part of the rules has been somewhat 
expanded, and includes additional’ rules which are already 
well recognised, such, for example, that radiator circuits 
must be protected by separate D.P. fuses; that arc lamps, 
Nernst lamps, and connectors must not be used where 
there is inflammable dust; and that, under such conditions, 
incandescent lamps and their holders must be.enclosed in 
air-tight fittings of thick glass. The section on the size and 
conductivity of conductors remains practically unaltered, 
though the first clause as to size is a little ambiguously 
worded; we think, also, it would be well to. prohibit the 
use of single wire for wiring installations. 

In the section dealing with the insulation of conductors 
there has been considerable change, the most important 
being the tests specified for cables with rubber dielectric. 
According to the old rules, the test piece of insulated cable 
was immersed in water for 24 hours, and, while still im- 
mersed, was subjected to a pressure of 2,000 volts between 
the conductor and water for 10 minutes, and prior to 
immersion the test piece was bent six times (three times in 
either direction) round a smooth cylindrical surface having 
a diameter not more than 12 times that of the finished cable. 
This test has now been revised by omitting the bending 
part of the test and by increasing the duration of the pressure 
test to half an hour, the frequency to be 50, and the E.M.F. 
curve to be as nearly as possible a sine wave. In the case 
of flexibles, these, according to the old rules, were to be 
tested by twisting two sample lengths together, and apply- 
ing for ten minutes а pressure of 1,000 volts alternating at 
a frequency of 40 to 100 between the sample lengths, at 
the same time subjecting them to the vapour arising from 
a pan of boiling water placed in position 10 minutes before 
the beginning of the test. The boiling water has now been 
dispensed with, and the test varies according to the nature 
of the insulation. If of pure rubber, the flexible is tested 
for 15 minutes with a pressure of 1,500 volts alternating 
between the conductors at a frequency of 50. But if vul- 
canised rubber is used for the insulation then the same 
test is applied after the flexible has been immersed for 
24 hours in water, and while still immersed. Details of 
insulation of conductors is given in a table which has been 
extended beyond that given in the old rules, and which 
now includes details of flexibles. 

Greater latitude is allowed in the fixing and protection 
of conductors than hitherto. Bunching is still allowed in 
wood casing for conductors carrying not more than 
5 amperes, though it is difficult to see the logie of this 
permission. What is more important, however, is that 
conductors may, where not exposed to injury, be used 
without mechanical protection, being supported (not 
necessarily on insulators) so as to obtain permanent spacing 
from walls, ceilings and metal work. If the conductors 
carry more than 5 amperes they must be separated from 
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each other as well. This clause is one that may require a 
little watching, as some contractors might possibly construe 
it into а permission to use unprotected circuits in the roofs 
of dwelling houses. A section is also devoted to the use of 
bare conductors. for travelling cranes, locomotives, battery 
connections, &c., which, of course, is common practice. 

Among the minor items we notice that in the case of 
switches for more than 5 amperes at pressures above 
125 volts metal covers must be lined with insulating 
material, and that ceiling roses, unless specially designed 
for multiple pendants, must not be used. for attachment to 
more than two pairs of flexibles. The overload capacity of 
fuses has been fixed at 200 per cent., which seems too high. 

In dealing with the important. subject of eartlüng steel 
conduit, the rules do not seem to be quite consistent. In 
clauses 24 and 46(a) itis statedthat where metallic sheathing 
or tubing is used it must be electrically and mechanically 
continuous. and connected to earth; whereas in clause 46(a) 
we find also that in dry places isolated single lengths of 
tubing need not be earthed if adequately enamelled, or 
otherwise insulated, externally. "We presume that the 
latter must refer to the use of lengths of conduit occasion- 
ally with wood casing, but we find it difficult to define 
what is meant by adéquate enamelling. There are, of 
course, two main reasons for earthing, the one being so that 
fire risks may be minimised, and the other so that shocks 
may be rendered impossible. But neither of these reasons 
are necessarily sufficient for universal earthing. The idea, 
from the fire point of view, is that if the insulation breaks 
down there will be a short circuit to earth, via the conduit, 
which will blow the fuse But actually this does 
not always result, because the breakdown may be so situated 
that the current must traverse some lamps before reach- 
ing. earth, in which case no fuse will blow. From the 
point of view of shock, on the other hand, if a conduit is 
continuous throughout and earthed it cannot possibly be of 
any danger, but since no shock will be felt in any case in 
dry situations there seems, to be no reason for earthing, 
either on account of fire or shock, in such places. In damp 
places, of course, earthing is essential on account of shock. 
Defects, however, are often matters of detail ; thus the ordi- 
nary branch switch can very well be а source, of danger, 
under certain conditions, if not of such а kind that its 
casing in reality forms part of the carthed conduit. The 
same remark may be made as to plain pendants, and it might 
have been well to have given a word of warning as to the 
placing of switches and fittings in bath rooms of private 
houses, for a bath is apt to be exceedingly well earthed at 
times. Finally, we think a little: more importance might 
have been attached to the style ‘of earth connection 
than to specifiy that it shall be of copper and of a sectional 
area not less than that of No. 14 S. W. (I. If an earth con- 
nection is made merely by a wire, it is apt to be removed 
in due time by some enterprising person who will regard 
it either as a useless absurdity, or as a piece of good 
material singularly wasted. Where an earth connection is 
of real importance it should be made solidly, and labelled as 
such. Possibly the Committee may consider such points 
as these for the next edition, whieh will doubtless be 
required in due time. | | 

In our next issue we hope to deal with the rutes і in greater 
detail. 
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MAJOR W. A. J. O'MEARI, C.M.G., R.E. 


It is announced that Major W. A. J. O'Meara, C.M.G., 
R.E., has been appointed Engineer-in-Chief to the Post Office, 
in succession to Mr. J. Gavey, C.B., who retired from that 
position on the 15th inst. 

. Major O'Meara was born at Calcutta on January 28, 1863, 
and after having been educated privately in England, entered 
-the Royal Military Academy at Woolwich in November, 1880. 

: He was gazetted a lieutenant in the corps of Royal Engineers 
in February, 1883, and was awarded the Fowke medal for Archi- 
tecture on completion of a two years’ course at the School of 
Military Engineering at Chatham. In March, 1885, he was 
posted to the 2nd (Telegraph) Company Bengal Sappers and 

Miners, and served in the Burmese war of that year. Mr. 
O’Meara soon afterwards joined the 5th Company of the same 
corps and was employed on the lines of communication of the 
expeditionary force to Burma. During this campaign, dacoits 
were frequently hunted, and in one of these raids Mr. O’Meara 
was во severely wounded that he had to abandon all idea of an 
Indian career and was invalided home. For his services in 
this campaign he was mentioned in despatches and received a 
medal As soon as he was convalescent he was posted for 
duty at Portsmouth, and in May, 1889, was transferred to the 
2nd (K) Telegraph Company R.E. for employment under thé 
Postmaster-General. He remained on this duty till 1894, 
and among other work superintended the construction of 
the London-Paris telephone trunk line from London to 

St. Margaret's Bay. In July, 1894, he proceeded to South 

Africa for a tour of foreign service. He returned to this 

country in December, 1896, and studied for two years at 
the Staff College, where he passed successfully through the 
course. When the Boer war broke out Capt. O'Meara was 
in Kimberley and became senior officer on Col. Kekewich's 
staff. During the defence of Kimberley he not only under- 
took the duties of Chief Staff Officer, but also those 
relating to intelligence, telegraphs,- and press censorship. 

Aíter Kimberley was relieved he was attached to the Cavalry 

Division and proceeded to Paardeberg. He was at Army 

Headquarters during the last attacks on Cronje’s laager and 

: witnessed the surrender of the Boers on Majuba Day, 1900. 

. He saw considerable service in Bloemfontein, and was promoted 
to his majority when Johaunesburg was occupied. He was 

directed by the military authorities to take over the control of 
the municipality, and administered the affairs of the town 
single-handed for 11 months. In 1901 Lord Milner 
appointed Major O’Meara Government Commissioner for 

Johannesburg and district. After 22 years’ continuous service 
in South Africa Major O’Meara returned to England and was 
offered the post of Assistant Engineer-in-Chief at the General 
Post Office. He resigned his position in the Transvaal and 
took up these duties in April, 1902. He has occupied this 
appointment till his recent promotion to Engineer-in-Chief. 
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THE BUILDING EXHIBITION. 


The number of electrical exhibits at the Building Exhibition now 
open at Olympia is not as great as it might have been, though it is 
probably sufficiently representative. To architects and surveyors 
the chief matters of electrical interest are connected with lifts, 
pumps, lighting and heating, also bells, fire alarms and inter- 
communication telephones. The electrical exhibits are indiscrimi- 
nately dotted about the exhibition, but this is, if anything, an 
advantage, because the presence of an exhibit differing materially 
from those generally met with tends to increase the interest in that 
particular exhibit. In the classified section of the catalogue elec 
tricity is barely referred to, and such appliances as lifts, motors, 
lamps and pumps have to be sought under their respective headings. 


The electric lift section is fairly well represented, and includes 
R. 5 & Co., who have a large stand in the main hall, on which 
they show specimens of motor - driven builders’ friction hoists and 
winches, a model of an automatic push-button passenger lift, and a 
large lift which is running to convey visitors to the gallery directly 
above the stand. This lift is driven by an 8 B. H. P. motor, and is 
operated from a small drum-type controller in the car. It has a 


carrying capacity of 10 passengers and works at a speed of 150 ft. 
per minute. The motor is started from a solenoid controller placed 
on the same bedplate as the winding gear. The controllers and resis- 
tances are manufactured by Messrs. Waygood. We understand that 
considerable interest has been taken in the small hoists and winches, 
which are very useful during building operations where electric power 
mains are available. Richmond & Со. show a working model of 
their patent push-button automatic electric lift (described in The 
Electrician for May 22, 1908,) and Medway's Safety Lift & Ele- 
vator Со. a number of electric lifts of their own make. These include 
a push-button service lift, an electric friction hoist, and the latest 
pattern direct-coupled lift gear mounted on a single cast-iron bed- 
plate. These gears are suitable for control either by hand switch, 
rope or push buttons. Carl Flohr, exhibits a small electric push- 
button service lift. This is shown in operation, and the arrangement 
provides) that when the doors cpening on to the lift at the various 
floors are open the lift cannot be started. Similarly, when the lift 
is running the doors cannot be raised. On the same stand the 
electric riveting machine and portable control described in ‘‘ The 
Electrician " INDUSTRIAL SUPPLEMENT for March, p. 289, are shown 
in operation. The riveting ine, 16 will be remembered, is 
driven by a small motor, and a push switch closes the circuit of 
& magnete clutch which couples the motor to a coarse screw opera- 
ting the riveting arm. The riveting is done cold, and the rivets are 
inserted from the top of the work. 


An interesting exhibit of time switches is made by Venner & Co. 
in the Annexe. These include a complete range of switches for a 
large variety of purposes. A pattern for switching off only is 
shown, in which a substantial clock is fitted with a switch to carry 
up to 10 amperes in a neat box. When the switch is on, a simple 
catch engages with a pin on one of the switch arms and the other 


INTERIOR Vi&w CF VENER Tisk Swircu ron Two-Rate METERS AND 
SMALL CIRCUITS. | 


end of this catch is extended behind the clock to a position which is 
within the travel of a release which is operated by the clock itself. 
When this comes into action, at a time which can be adjusted to 
any desired period, a chattering is set up which causes sufficient 
vibration to knock out the switch. Other time switches for making 
and breaking circuits at certain desired hours are enclosed in iron 
cases With carrying handle. We give an illustration of type B, which 
may be taken as fairly representative of this series of switches. It 
is intended for use with two-rate meters, or for circuits where the 
current does not exe ed 14 amperes, The action of the switch is 
as follows: The bell-crank lever A is pivoted at P,, and the detent 
lever C is pivoted on to A at P}. When the hand Н of the clock en- 
gages with A, the latter, in being moved to the right, causes C to 
descend until tbe detent is below the projection N, on strip E, 
against which it is pressed by spring F. At this moment H releases 
A, which is returned to its original position against stop G by the 
spring I. In this position it carries C up again and E with it, thus 
making rapid contact with K. Later when the hand L engages 
with C, the latteris pushed away from E, which springs back rapidly 
to J. 

Where heavier currents are dealt with, mercury contacts are 
fitted for the make and break. The principal elaborations of this 
form of switch provide for the introduction of certain selective de- 
vices. One of these arrangements is such, that should the switch 
be in use with a two-rate meter it will not operate on Sundays and 
early-closing days. The adjustment for this can be made quite 
easily by slackening a milled nut on the dial provided for the pur- 
pose. The switches are also made with a throw-over action for 
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closing the circuits of arc and glow lamps respectively in cases 
where the street lighting is done from the distributing network. 
The mechanism is constructed to switch on the arcs at dusk, vo 
switch them out at midnight, or any other time, and to switch on 
the incandescents at the same moment. At dawn the switch will 
also turn off the incandescents and the cycle of operations can be 
again repeated. The clocks fitted to these switches have в good 
quality movement wi'h jewelled pallets, lever escapement ard fusee 
drive. They wil run over 40 days on one winding and are 
guaranteed non magnetic and dustproof. The clock movement is 
also insulated from the switch parte. | 


On the same stand was shown the Chamberlain & Hookbam 
electrolytic meter which is made for 2} and 5 ampere circuits. This 
is a non-chemical meter and depends for its action on the decompo- 
sition of water. It is stated that the drop across the meter 
terminals does not exceed 1 volt. An interesting meter intended 
for use in miners’ cottages or installations where the expenses of а 
prepayment meter cannot be incurred was also shown. This is a 
standard C & H meter, but the counting train jg fitted with an 
extra dial which registers the actual amount due Ж the customer 
in shillings. The meter reader collects the amount registered on 
the dial at certain periods, say once a week. This arrangement 
removes the temptation to break into prepayment meters which 
have been in operation for some little time, and may possibly con- 
tain a large quantity of money. The meter is provided with a 
simple resetting device by which the cash dial can be turned back to 
zero without interfering with the energy reading of the meter. 


Dust-destructor exhibits were much in evidence and apparently 
excited considerable interest. Messrs. Heenan & Froude were 
showing a large model of their patent destructor 
arranged in sections to show the construction 
of the cells. We were informed that this is the 
first occasion upon which a model of a com- 
plete destructor installation has been shown. 
The model iocluded the induced draught fans, 
the water-tube boilers and the inclined roadway 
to the tipping floor. This model was supple- 
mented by large drawings of the destructor. 
We inspected these and were shown the special 

ments made in the destructor house by 
which the fans extract any foul air or fumes 
which collect in the building, from under the 
roof, and draw this into the furnaces where it 
will be consumed. Ву these means the fans . 
provided for the boiler draught also serve the 
purpose of keeping the building well supplied 
with pure air. Messrs. Meldrum Bros. exhibited 
а full.sized Koker stoker and grate and also 
Meldrum's patent boiler furnaces of standard 
and low grade fuel types respectively. The 
exhibit also included models of regenerative 
destructors as built for use with electric power 
plants. One of these models is built of sections 
of aluminium which have been cut out of the 
solid. In addition to these exhibits there is 
a large selection of framed photographs show- 
ing various installations of Meldrum destructors, stokers, and 
furnaces in all parts of the world. We were informed by Mr. W. F. 
Goodrich, whom we saw at the stand, that the company has been 
recently given an order by the municipality of Seattle, Washington, 
whose engineer had inspected the best known forms of American 
and European destructors and finally decided on a Meldrum equip- 
ment without asking for further tenders. The Horsfall Destructor 
Co. (Ltd.), Leeds, also exhibited models of their latest patent 
systein of tub feed-destructor. With this system the refuse is dis- 
rged from carts into a storage tub in a pit on the floor level. 
This tub has a hinged bottom, which is held shut by the suspend- 
ing rods. The tub, when full, is lifted by an overhead travelling 
crane and stored until required. When a cell is charged a full tub 
of refuse is placed on a movable hopper on the topof the cell. The 
weight ofthe tub causes the hopper to descend. The charging door 
is lifted from its seat and pushed on one side, permitting the mov- 
able hopper to descend into the mouth of the hole. The crane con- 
tinues to lower and the hinged bottom of the storage tub opens and 
the load is shot into the furnace. The refuse falls upon a slope of 
brickwork, which spreads it naturally over the grate, the thickest 
part being at the rear. No raking or pulling down is required. 
This type of cell is also fitted with the Horsfall ” latest side boxes 
and clinkering doors, the latter carrying an inspection door through 
which the trimming and management of the fires can be accom- 
plished without opening the main door. Other exhibits on this stand in- 
elude a forced draught smoke consuming furnace, a centrifugal dust 
catcher and а crushing andscreening machine. The exhibitis well fur- 
nished with photographs оѓ“ Horsfall’’ destructor plants in all parts 
ofthe world. Another destructor exhibit was that of Messrr. Hughes & 
Sterli 
model of the latest type Sterling refuse destructor (52 in. full 
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size). The system employed deals with the refuse by a катора 
crane and buckets, which feed a large storage hopper over each cell. 
The hoppers will contain a day's supply of refuse. The capacity of 
the plant shown is from 80 to 40 tons of ordinary house refuse per 
day of 24 hours. The refuse storage bin, the sliding doors, and 
the special doors on the top of the furnace are in working order, 80 
that the whole cycle of operations could be clearly demonstrated. 


Messrs. Matthews & Yates, of Swinton, Manchester, have a small 
exhibit of their ventilating specialities, which include electric fans, 
blowers and exhausters. A working model of the Cyclone 
separator for the extraction and collection of shavings and sawdust 
was shown in operation. The adjoining stand is an exhibit of 
woodworking machinery, and the planers and saws are connected 
by pipes to the cyclone exhauster which feeds the separator. The 
exhauster is direct driven by a small motor, and the feed from this 
is connected to the separator, which is arranged to deposit the 
shavings and sawdust without air. A complete installation of this 
system has been recently put down for Maddock & Tunaley, of Man- 
casier. Both the alternating-current and direct- current motors for 
these fans are manufactured by the company at the Swinton works. 


An interesting exhibit of electric fire-alarm systems is made by 
Messrs. Stuart & Moore, of Ealing. The main feature of the 
exhibit is а complete fire-station board arranged on the central. 
battery system for connection to a number of street-call stations. 
The board is wired after the latest method of telephone exchanges, 
and the panels are hinged to swing forward for the inspection of 
the connections. The main-station board shown contains a section 


for calling up the firemen in the station and а section for the hand 
testing of the various outside circuits. The system provides that 
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БтсАвт & Moore Automatic Fire ALARM with Cover REMOVED TO Expose INDICATOR. 


Testing button is at right hand side. 


when a call is received from а street box the man in charge answers 
on the telephone, and on receiving the location of the fire he pulls 
down the handle of a special switch, which throws on the station 
lights, rings the alarm bell, releases the stable doors and the horses 
from their stalls. The opening of the stable doors is accomplished 
by the electromagnetic release of a suspended weight. This weight 
is hung up on a special hook, and in falling it releases a catch on 
the stable doors. Special switches are fitted to the board for 
bringing in the station lights. On the same stand a new form of 
automatic adjustable fire alarm was shown. This is fitted with a 
simple device by which the temperature for the closing of the 
alarm circuit above a certain normal can be adjusted. The device 
depends for its operation upon the unequal expansion method. 
The thermostat consists of two thin hard-rolled copper plates slightly 
curved, and mounted one on each side of a heavy bar of the same 
metal. Non-conducting material is interposed to prevent the 
radiation of heat from one to the other, At one end both plates 
are attached to the heavy copper bar, and at the other extremity 
they are mounted on a block sliding in guides attached to the 
central bar. А contact arm is pivoted at the centre of one of the 
copper plates and from a point in the arm near the pivot :onnection 
is made to the centre of the other plate in such a way that any 
elongation and consequent curving of the plates rotates the arm and 
forces it against the contact springs. Any abnormal rise of tem- 
5 at once causes the copper plates to expand, and being 

eld firmly at either end they take up a different curve, and their 
centres, to which the contact is attached, move apart in corre- 
sponding ratio, rotating the arm and sending in a signal. The 
heavy copper bar is prevented by its greater mass and the 


ling, Arundelstreet, Strand, W.C. This comprised a new | protection of the non-conducting shields from expanding at the 


' same time, but in the саве of normal and gradual variations of 
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temperature from day to day, this absorbs sufficient heat to increase 
it own length by exactly the same amount as the thinner plates, 
and, the relation remaining the same, the instrument is unaffected 
and adjusts itself to the new conditions. 

The contact piece is V-shaped, and this enters between two 
parallel insulated springs in such a way as to produce a rubbing 
contact. The motion given to the arm by the rise of a few degrees 
is во great that ample clearance may be allowed between the contact 
pieces when the instrument is at rest, while good contact is assured 
when operated. At the other end of the contact arm is a pointer 
working over a scale on which the increase of heat necessary to 
actuate the instrument may be read in degrees. The adjustment is 
made by a milled-headed screw by which forward or backward 
motion may be given to the sliding block to which one end of each 
of the ‘plates is attached. This movement has the same effect as 
the expansion or contraction of the plates and the contact arm 
rotates accordingly, the pointer indicating at any position the num- 
ber of degrees of rise required to give а signal. The instrument is 
made in copper, brass and phosphor-bronze, the contacts are of 
silver, and will not deteriorate through exposure to damp. The 
parts are enclosed in a substantial iron box with openings to allow 
of free access of heat. 
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ON THE YOLTAGE BETWEEN COMMUTATOR SEG- 


MENTS AND THE CRITICAL SPEED OF SHUNT- 


WOUND MOTORS WITH WIDE RANGE OF SPEED 
CONTROL.* 


BY W. OELSCHLAGER. 


All disturbances arising at the commutators of continuous-current 
machines under normal conditions of working may—apart from 
purely mechanical damage—be referred to one or other of two 
causes—reactance voltage and voltage between segments. 

As regards the first, so much progress has recently been made in 
methods of securing sparkless running that little need be said on 
this point. On the other hand, comparatively little attention has 
been given to the voltage between segments. This comparative 
neglect is easily accounted for in view of the fact that in machines 
of ordinary construction, without forced commutation, if the winding 


Ес. 1. 


be во arranged that the conditions for sparkless running are fulfilled, 
the voltage ni segments will be well within the limit of safety. 
But in machines where forced commutation is used, conditions may 
frequently arise which result in an excessive voltage between seg- 
ments, causing the commutator to flash over. 

In the above respect, special attention must be devoted to shunt- 
wound motors employing field control for speed rogulation within 
wide limits. Such machines are almost invariably provided with 
reversing poles, but not with a compensating winding, as this latter 
would greatly increase the cost. The remarks which follow are 
intended to apply to commutating pole machines without a com- 
pensating winding. 

In Fig. 1 the curve І, represents the flux-distribution curve when 
the motor is running light at its lowest speed. The field due to 
armature reaction when the machine is loaded is represented by the 
curve A. The resultant field is given by the curve Ci which forms 
the boundary of the shaded area. The curves of Fig. 2 apply to the 
same machine, but when running at its highest speed, and therefore 
in the weakest field. Armature reaction then becomes relatively во 
powerful as to completely reverse the flux in the region lying 
forward of the commutating pole. It is easy to see from these curves 
that with increasing speed the maximum voltage between segments 
steadily increases, and may ultimately reach a dangerous value. 


* Abstracted from the Elektrotechnische Zeitschrift. 


THE ELECTRICIAN, APRIL 19, 1907. 


The author recently had occasion to verify the above. conclusion 
in the case of а 21 н.р, motor, designed for a voltage of 520 and 
speeds lying between 200 and 875 revs. per min. The field was a 
six-pole one, and as the total number of commutator segments was 
254, the mean voltage between segments was about 12°8—а by no 
means excessive value. The motor was fitted with reversing poles, 
and ran sp:rklessly at all speeds, but when run up to nearly the 
upper speed limit 1t sooner or later flashed over. | 

The potential diagram around the commutator was investigated 
by the usual pilot brush method, when it was found that for a 
certain position of the pilot brush the voltage between it and one 
of the main brushes reached a value of 805 volts, showing the 
existence of a strong reversed field, as in Fig. 2. From the poten. 
tial diagram the voltage between consecutive segments was deter: 
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mined, and was found to reach a maximum value of over 50 volts: 
This immediately accounts for the tendency to flash over, in spite 
of the fact that up to this point the running was perfectly sparkless. 

The author proposes the term critical speed for. the speed at which 
flashing over takes place, and it is evident that a pre-determination 
of this speed is of the highest importance to the designer. 


CCC ˙ mA T АЕННАН RITES 


PHYSICAL SOCIETY. 


At a meeting held on March 22nd, Prof. J. Perry, F.R.S., 
president, in the chair, a Paper by Mr. Росніх on 


„Experimental Mathematics 


was read by the Author. An instrument for describing logarithmic 
spirals was exhibited, and it was shown how the principal pro- 
ponos of logarithms and of the equi-angular spiral may be estab. 
ished as experimental results. A spiral was described with an 
angle of 45 deg., and the positions of the radius vector, representing 
the first 10 natural numbers, were drawn in.. Cardboard sectors 
having been cut to fit the various angles, under the successive 
positions of the radius vector, it was shown that these sectors 
represented the logarithms of the numbers. Multiplication and 
division were illustrated by placing the sectors in juxtaposition, so 
that the angles were added or subtracted, the result being read off 
directly from the curve. A table of natural logarithms was also 
prepared from the ‘spiral, by direct measurement with a foot-rule 
and a protractor graduated in radians. A geometrical analysis was 
given, confirming the accuracy of the experimental results and 
affording an independent proof of ‘the exponential-theorem. A 


| second spiral was drawn with an angle tan iM, thus giving com- 


mon logs. in terms of the radian; and it was showa that, by using 
a suitably graduated protractor or modulus, one system trans- 
formed into the other. A Boucher's circle and a slide rule were 
also derived practically from the spiral. The differentials d log. r/dr 
and d log, r/d were shown graphically, as well as the properties of 
the evolute and involute. The Paper was put forward as an attempt 
to show how pure mathematics may be taught experimentally, and 
in the belief that many boys derive benefit from an alternative 
treatment which enables them to employ the sense of touch in 
addition to those of sight and hearing. 


Mr. W. А. PR1CE expressed his interest in the Paper and described au 
instrument, constructed somewhat on the lines of that described by the 
author, which could be used to draw the exponential curve y —ae;"*, He 
pointed out that any exponential law was a relation between two 

uantities changing in arithmetical and geometrical progression respec- 

vely. In an exponential curve in which the ordinates change in G.P. 
and the absoiss in A.P., the formation of the logarithmic scale can be 
shown by marking on the scale of abscisse the corresponding values 
of the ordinates. Logarithms should form part of the subject of 
arithmetical and geometrical progressions ; the conception of continuous 
growth being added by interpolation of terms in the usual series. 

The CHAIRMAN said the Paper was interesting to those acquainted 
with logarithms and logarithmic spirals, but in his opinion the methods 
described by the author were not the best for beginners. He pointed out 
that the early geometers used practical methods to check the results of 


their theoretical reasoning. 
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A Paper entitled i 
“Logarithmic Lazy-Tongs and Lattice- Works 
was read by Mr. T. H. BLAKESLEY. | 
are jointed at E, and so related that the extremities ACBD lie in 
the circumference of a circle, they will fulfil this condition when 
the angle between is changed. Suppose that АЕ is taken as unity, 
and that ED =n, EC m, mand n being quite independent. Then EB 
=mn as a consequence. If another pair of rods, DF, BG, similar 
to the first pair but bearing the ratio n: 1 to it, be jointed at D and 
B to the first pair, and to the extremities FG of this pair a third 
ir be again jointed, and а fourth to this and so on, the ratio of 
each pair to the preceding one being n:1, the resulting linkage 
is called by the author a logarithmic lazy-tongs. The points 
ADG...lie upon an equiangular spiral, whose characteristic angle 
a is given by the equation 
ECA - EAC 


og n 

By opening or shutting the angles at E, the numerator of the ex- 
pression on the right is varied, but its denominator remains constant. 
It follows that the characteristic angle of the spiral (а) may be 
vaied at pleasure, by causing the angles at E to change. A 
lazy-ton,s constructed as above is said to be in the п direction. 
It is clear that any of the four sides AC, CB, BD, AD might be 
chosen as that to which the next pair of rods is to be attached, care 
being taken to make the ratio correspond to the direction chosen. 
If CB is chosen the ratio must be m:1, and а lazy-tongs in the 
direction m will result, the angular shift at each step being 
EAD—EDA. Suppose pairs added in the m direction to both CB 
and BF ; then it is easy to see that these two pairs will have, in ad- 
dition to B, another common point—viz., that which is homologous 
to be in the m direction. In fact, the same pair is arrived at whether 
by moving once in the л direction and then once in the m direction, 
or vice versa. It isclear that a joint may be added at the common 
point, and that the rule is а general one, and that all plane space 
may be occupied by such a linkage, which is called a logarithmic 
lattice work. Such a lattice work moves so that the angles at E, 
and points homologous, will remain equal. Ап equiangular spiral 
also passes through AB and points homologous in the mn direction. 
I's characteristic angle a is such that 
BCA—ADB 

lgmn ' | 

Circles and straight lines, being limiting cases of equiangular 
spirals, will therefors occur with some arrangements. For instance, 
if mn=1, the curves in the mn direction are circles. If the n curves 
are circles, by n being made equal to unity, the angle KAD is equal 
to EDA; and the difference between these angles being then zero, 
there will be no angular sbift in the m direction, and the m curves 
will therefore be straight lines. The author indicated how, by con- 
trolling the three variables mn and the angles at E, a geometrical 
solution of such problems as occur in cables subject to alternating 
eurrents may be reached. ! 

Mr. W. A. PRICE pointed out that the principle of extending a 
quadrilateral by constructing similar and similarly disposed figures on the 
sides, and thus covering an indefinite area, was not confined to inscribable 
quadrilaterals nor even to plane ones. A gauche quadrilateral with its 
diagonals is a tetrahedron and may be regarded as contained by three 
pairs of opposite edges. Any two of these pairs may be used to originate 
a tet of quadrilaterals оп the author's plan, which will lie on the surface 
of a helicoid, and whose sides and angular points will desoribe helical 
spirals. There will be three sides each of two pairs of edges from each 
of which may be developed a helicoidal surface with its families of helical 
spirals; so that from a single gauche quadrilateral three helicoids may 
be developed. 


Mr. R. J.P. ROBERTS exhibited a compensated micro-1»anometer, 
described in the Proceedings of the Royal Society, section A, 


tana= 


tan a= 
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COMPLIMENTARY DINNER TO MR. JOHN GAY&Y, С.В. 


On Thursday evening a complimentary dinner was given at the Grand 
Hotel, London, to Mr. John Gavey, C.B., M. Inst. C. E., Engineer-in-Chief 
of the Post Office, on bis retirement from that position after а long and 
honourable service, Tbe company present included the Right Hon. 
Sydney Buxton (Postmaster-General) who presided; Mr. Н. Babington 
Smitb, C.B., C. S. I. (secretary to the Post Office); Sir John Denison- 
Pender, K.C.M.G., Sir Robert Hunter, Dr. Glazebrook, F.R.S. (President 
LE E.). Mr. M. F. Roberts, M.Inst.C.E., Major O'Meara, R.E., C.M.G., 
Mr. W. E. L. Gaine (general manager of the National Telephone Co.), 
Mr. Frank Gill, Mr. J. Ardron, C.B., Mr. A. F. King, Mr. A. H. Ogilvie, 
Mr. J. J. Cardin, C.B., Mr. J. C. Badcock, C.B., Mr. Alex. Siemens, 
Mr. B. K. Gray, Мг. Н. R. Kempe, M. Inst. C. E., &c., &., the company 
numbering 200. А УР 

After the loyal toasts, the CHarrman proposed the toast of The 
Guest of the Evening,” and in doing so said letters of regret had 
been received from Earl Granard, Bir William Preece, Sir. J. C. 
Lamb, Mr. 8 C. Hooley, and others; and cablegrams from Herr 


If two straight rods AB, CD. 


Sydow (Berlin) Mr. Phillips (Commercial Cable Co.) and Mr. Marconi. 
They were met to do honour to their friend and their guest, Mr. Gavey. 
Everyone who knew him personally had for him the greatest regard and 
warmest respect. 
and he was glad of the opportunity of welcoming Messrs. Gaine and Gill, 
representing the National Telephone Co, They, like the Post Office, 


He was glad they had such a representative assembly, 


were carrying out a public service and public duty. He had not himself 
a long personal knowledge and friendship of Mr. Gavey, but he had known 


him long enough to know that he was a man for whom one felt a personal 


regard and personal attachment, and a man who, in whatever he did, 
did it admirably and did it zealously. He was glad to have the oppor- 
tunity of saying what he felt with regard to him. He would not give an 
historical review of Mr. Gavey's connection with the Post Office, for it 
was known to all of them that he had had some 45 years’ service in elec- 
trical matters, and some 35 years’ connection with the Post Office. Mr. 
Gavey had done great service in regard to telegraphs, telephones, and 
wireless telegraphy in the public service, and they, as citizens of this 
great Empire, were grateful to him for the work which he had done in 
improving these engineering works and engineering systems. Mr. Gavey 
had recently done admirable work at the Wireless Conference in Berlin 
and deserved their gratitude for that work. As showing the great strides 
that had been made in the engineering branch, largely under Mr. Gavey’s 
advice and control, he mentionod that in 1870 there were 60,000 miles of 
telegraph lines while last year they had under Post Office management no 
less then 785,000 miles: 20 years ago the engineering expenditure was 
less than half a million, but during last year it was 24 millions, an expen- 
diture which he ventured to say was not an extravagant expenditure, 
but was on an economical basis; 20 years ago the Post Office engineer- 
ing staff numharod only TOO porsunus, uud nuw exceeded 2,000. They 
were glad to drink the health of Mr. Gavey, to feel that for 35 years he 
had given his best to the public service, and to wish him God-speed and 
good luck (loud cheers). 

Mr. Н. R. Kemer said the task of seconding the toas; was one of 
considerable pleasure to him. He felt that the selection was not alto- 
gether inappropriate, as he could claim to have officially known Mr. 
Gavey for a longer period, and in many matters to have been more 
closely associated with him than any other member of the engineering 
staff. It was now 85 years since he had the pleasure of making Mr. 
Gavey’s acquaintance. At that period the telegraphs of the kingdom had 
recently passed into the hands of the State. Mr. Gavey was then superinten- 
dent with headquarters at Bristol. He had extremely pleasant recollections 
of the kindness and cordiality with which he was received. The fact that 
Mr. Gavey had not only attained the position of engineer-in-chief of the 
Post Office, but had also occupied the position of President of the Ihsti- 
tution of Electrical Engineeya, and that His Majesty had conferre1 a 
mark of distinction upon him, spoke volumes for Mr. Gavey’s worth. 
Mr. Gavey had served his country well, and he was sure they would all join 
with him in wishing Mr. Gavey and his family many years of health and 
happiness at this the termination of his long, distinguished and honourable 
official career (cheers). я 

Mr. Gavey, who on rising to respond to the toast was received most 
enthusiastically, said: 1% is difficult for me to find words to express fully 
my feelings for the kind reception you have given me to-night. If I were 
to take everything that I have heard said to-day at the Post Office 
seriously to heart I should go home а very vain man. All І can say is 
that in my small way I have attempted to do my duty, and if my efforts 
have been appreciated it is а source of great satisfaction to me. It is a 
source of immense pleasure to me that this meeting should be graced by 
the presence of so many men who are eo eminent in the profession to 
one branch of which I have the honour to belong. My period of service 
may be said to date back to the early days of telegraphy. I received my 
firet appointment in February, 1861, the very month in which the old 
temaphore telegraph then working between the Mersey Dock, Liverpool, 
and Holyhead Mountain was abandoned and replaced by the electric 
telegraph. I may, therefore, perhaps claim that my period of service 
extends from the death of the semaphore telegraph down to the latest 
development. Like land-line telegraphy, submarine telegraphy was also 
in its infancy. A certain measure of success had been attained in 
the laying of shallow-water cables, but submarine cable laying, so far as 
deep-sea work was concerned, had been a failure, and those interested in 
the enterprise had been confronted with disaster. The attempts to bridge 
the Atlantic in 1856 and the attempt to connect Great Britain with our 
Indian Empire had both come to grief. But, gentlemen, there were giants 
in the world in those days -giant capitalists who were prepared to risk 
their money in the development of great commercial enterprises, and 
not to form a corner ‘in wheat or some other necessary article of 
commerce or consumption. There were giants amongst electrical 
engineers, names which were honoured in the early days, name3 
that are honoured by the younger generation of to-day. The com- 
bined work of those giants led to the success which we all have lived 
to see. They established for the time being a great monopoly 
in submarine cable making, they laid cables (due to British enterpris3 
and British capital) over the whole of the world, and for, з they 
maintained а monopoly in cable communication that was the envy of 
every other nation. Whilst this was being done our system of land 
telegraphy was gradually growing, and a great step in advance was 
made when the Post Office acquired the telegraph service in 1870, and 
from that date until comparatively recently the history of the Post Office 
telegraphs was one of continued growth and development. Unfortunately, 
as the Postmaster-General has said, the youngest daughter of the tele- 
graphs, the telephone, came in, and since then there has been a tendency 
to elbow the father aside, to encroach on his traffic, to encroach on his 
wealth, and what the outcome will be one cannot say; but there is no 
doubt that, for good or for evil, the great system of telephonic communi- 
cation has not only come to stay but it will certainly grow to an extent 
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that I think few of us can imagine. It bas been my good fortune to 
visit the United States on two occasions in connection with the develop- 
ment of the telephone there, and within the last day or two I have re- 
ceived a return showing the growth of the Bell Telephone Co. The 
figures are marvellous. As recently as 1897 the number of telephones 
provided by the associated Bell companies was 350,000, whilst at the be- 
ginning of the present year the number was over 3,000,000, and this 
makes no allowance for telephones provided by independent companies 
in the United Btates. 

Well, gentlemen, it bas been my good fortune to witness this enormous 
growth of the telegraphic and telephonic industry, and to see the birth of 
what has been boomed as one of the greatest wonders of the age— wireless 
telegraphy. To my mind telephony is а far more wonderful feat than 
wireless telegraphy. Within the last 25 [е electrical enterprise and 
electrical induetry have spread into every branch of manufacturing work 
and there is no single branch of ordinary mechanical industry at the 
present moment in which electrical engineering does not take a more or 
less leading part. That this development will continue I think there is 
no doubt whatever. | 

Now, gentlemen, this great gathering is to a certain extent a personal 
one, in во far as you have honoured me by meeting me here to-night— 
not, I hope, to bid me farewell, but to bid me God-speed in any other work 
that I may eventually undertake, and I should like to express the warm 
feelings of gratitude with which I regard you all, Апа which I feel for 
the great honour you have done me. On another occasion in the course 
of to-day I had to express my gratitude for the warm feeling of friend. 
ship I entertain for my old colleagues at the Post Office, and more 
oopeoially for кау «ble офа, without hase aid T certainly could have done 
vory little, and who have supported me most loyally from my early days in 
the Post Office service up to the present moment. To this larger audience 
I beg to express a similar feeling of gratitude. Turning for a moment to 
the great Institution which represents the olectrical industry, I feel how 
much I am indebted to that Institution. For years I was buried in the 
provinces. An early member of the Institution, when I came back to 
London in 1892 I was almost a stranger to the then members of the 
Institution. Practically the old generation had passed away, and I was 
received by а new one; but that made no difference. My friends of the 
Institution took me by the hand, they honoured me by giving me office 
after office, until they promoted me to the highest honour they could 
Confer by making me their president. Gentlemen, I thank you all most 
beartily.for the many kindnesses and many evidences of friendship that 
you have showered on me, and I feel that this is the best and proudest 
aye my life (cheers). 

Mr. W. E. L. Garne, in proposing the toast of the “Post Office,” asked 
by what irony of fate had he of all men been called upon to propose the 
toast (laughter). It had been his daily duty for the past 15 years to 
anathematise the Post Office and all its ways (laughter). If the Post Office 
had any faults he knew them. The chairman had kindly referred to the 
presence of the representatives of the National Telephone Co. there that 
night to do honour to their friend, their most esteemed friend, Mr. Gavey. 
He was not a little struck by the fact that the names mentioned all began 
with the letter G (laughter). He thought everyone would agree what a 
vast organisation the Post Office really was, and when one considered the 
extraordinary amount of work, the extraordinary organisation of the 
Post Office, how that work was done and how well it was done, he thought 
that one was justitied in saying tbat the Post Office was a great and won- 
derful institution (cheers). He had found out that the first Postmaster- 
General was appointed by Henry KIII. at the high salary of £50 per 
annum. Sir Robert Hunter suggested that he eventually lost his head, 
but he (the speaker) could not say. The first secretary to the Post Office 
was appointed in the year 1694 ; he received the somewhat high salary of 
£100 (laughter). The Post Office now employed cloge on 200,000 people, 
and when they considered how smootbly the whole thing worked it spoke 
volumes for the organieing power of the men who had built up that great 
institution, and he had no hesitation in saying that the Post Office 
telegraph system was superior to any telegraph system in Europe. He 
might say that the Post Office had also dabbled a little in telephones 
(laughter). A service like the Post Office demanded that the men at the 
head of affairs must be of the highest character, highest integrity, fair 
minded and broad of view. In his dealings with Post Office offiicals he 
had always found them perfectly willing to keep to their bargains, 
and he hoped that those with whom he bad had dealings at the Post 
Office could say the same of him (cheers). Notwithstanding the enor- 
mous volume of business the Post Office already undertook, the depart. 
ment was going to take over another great business. The telephones of the 
country—Parliament had decreed — were to be in the hands of the State, 
and that would add something like 20,000 to the staff of the Post Office, 
That was not the time or place to discuss that transaction, but he would 
say this, that in the intervening period there were many and most diffi- 
cult problems to be solved. He had the pleasure to couple with the toast 
the name of Mr. Babington-Smith, secretary of the Post Office. 

Mr. Basincton-Saitu, in reply, said that he believed in some foreign 
watering places there wss a method of treatment which consisted first in 
spraying on warm water, followed by an icy cold douche. That 
method of treatment was one to which the Post Office was accus- 
tomed. They had heard various criticisms of the Post Office, and the Post- 
master-General had mentioned that telephones were responsible for 
bad language; but he was not sure that that complaint began with 
the telephone. Speaking very seriously, they had every reason to be 
grateful for the way in which the toast was proposed and the way in 
which it had been received. Mr. Gaine had referred to the sometimes. 
difficult negotiations that have been conducted between the department 
and his company, and in thanking him for the way in which he had 
poron he could certainly say that, while they had endeavoured to conduct 
these negotiations straightforwardly and in a reasonable manner, they had 


met with equal straightforwardness on the part of the National Telephone 
Co. Whatever might be the merits or demerits of the Post Office, so long 
as they had men like Mr. Gavey at the head of great branches of the ser- 
vice, they were not afraid of public criticism. He (Mr. Babington-Smith) 
desired to take that opportunity of expressing once more his great feel- 
ing of regard and esteem for the retiring engineer-in-chief of the Post 
Office (applause). 

Sir Ковевт Hunter proposed the toast of The Visitors," and referred 
to the distinguished visitors present, amongst whom were Sir John 
Denison-Pender, who had done so much valuable work in connection 
with the development of submarine telegraphy, and Dr. Glazebrook, F.R.S., 
who was a distinguished luminary of the scientific world. 

Sir Joun Denton-PENDER and Dr. GrazEBRook both replied, and ex- 
pressed the greatest pleasure in being present to do honour to Mr. Gavey, 
who was an ornament of his profession and had the best wishes of all in his 
well-earned retirement. 

This brought a pleasant gathering to a close. 


CORRESPONDENCE. 


ECONOMY OF REVERSIBLE BOOSTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Вік: I am not in a position to say whether Mr. Salter is 
right in assuming that your article on the ‘Economy of 
Reversible Boosters” was intended as an answer to the Paper 
hé'read before the Manchester section of the Institution, but, 
as I am responsible for supplying the figures on which the 
artielo із based, may I be 1 to say that these results 
were supplied under the belief that they might prove of 
interest to station engineers, and without any desire to contro- 
vert the opinions expressed in Mr. Salter's Paper, which I had 
not read at the time your article appeared. 

Mr. Salter states that the figures have little or no value ” 
because :— 

(а) The coal used during the two periods mzy have varied 
in quality. 

(0) That the output from the station and the load factor 
varied considerably. 

(c! That the capital charges do not include the cost of the 
buildings and switch gear, and that no provision has been made 
for depreciation of these items. 

In reply I have to state :— 

(a) The coal used during the two periods under comparison 
was of the same quality and obtained from the same pits. 

(^) As Mr. Salter is anxious for accurate comparisons, I 
might point out that the figures he gives regarding output and 
load, factor, which are taken from the Electrical Times, deal 
with the years ending June 30, 1905 and 1906 respectively, 
whereas the periods taken for comparison in your article are 
the nine months ending September 30th of the same years. 
Admitting, however, that the output and load factor increased 
(it is unfortunate for comparison purposes that two exactly 
similar periods cannot be obtained in the average central sta- 
tion), I cannot agree that the results given are more than 
slightly affected. І need hardly point out that fuel consump- 
tion is not necessarily reduced by an increased output; the 
reverse is sometimes the case, and so far as the periods 
referred to are concerned, the increased output need not be 
taken into account. 

With regard to the improved load factor, 1 trust I will not 
be misunderstood if I refer Mr. Salter to the curve in his 
Puper (p. 237, Journal Institution Electrical Engineers, Vol. 
XXXVII.) showing the relation between load factor and total 
working costs. ‘Taking this curve as a standard, I find that 
the increase in load factor at Greenock from 18:13 to 19:41 
would result in a diminution of total working costs to the 
extent of 3 per cent. Аз the comparison iu your article deals 
with fuel costs only, which amount to three-sevenths of the 
total costs, [can hardly understand how Mr. Salter arrives at 
the conclusion that the comparison “is rendered nugatory ” 
because of dissimilar load factors during the two periods. 

(c) The capital cost of the plant as stated in your article 
includes battery, hooster and switch gear. The cost of build- 
ings is not included, as an existing building has been utilised 
to house the battery. As a suitable building could be erected : 
for £400, the capital. charges would only be increased by £24 
per annum, reducing the yearly saving claimed in your article 
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from £616 to £592—a difference which does not appreciably 
lessen the value of the results. 

_The question of installing batteries at central supply sta- 
tons is at present claiming more attention than at any time 
during the last 20 years, and the results obtained at Greenock 
from the use of a battery and reversible booster will, I trust, 
prove of interest to central station engineers who may have 
the matter under consideration. The undoubted advantages 
to be obtained from the use of a battery, such as improved 
voltage and reliability against breakdown, are, I admit, secon- 
dary to the question of economy. Mr. Salter's Paper went to 
show that in the station with which he is connected the 
capital cost of the battery had not been justified by the results. 
On the other hand, the economical advantage obtained at 
Greenock is beyond question, and I am certain that other 
central stations can show equally satisfactory results. In one 
case with which I am acquainted the installation of a battery 
on a three-wire lighting system has reduced the coal con- 
sumption by 18 per cent., representing a saving of £30 per 
week, the capital expended being approximately £3,000. 

The results to be obtained from installing a battery must 
always depend on local and special considerations. ‘The case 
cited by Mr. Salter, where a storage battery was recommended 
for use on a high-tension alternating system, is possibly an 
example of extraordinary advocacy ; but what із to be said 
of engineera who, because of one or two failures under circum- 
stances that may possibly be capable of easy explanation, 
indulge in wholesale condemnation of all batteries even when 
used under conditions with which they cannot ‘possibly be 
acquainted ?— Yours, &c., J. А. ROBERTSON. 

Greenock, April 16. 


RESISTIVITY-TEMPERATURE FORMULE FOR 
COPPER. І 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With regard to Dr. Е. B. Crocker’s article on “ Resis- 
tivity-Temperature Formule for Copper" in The Electrician 
of the 5th inst., p. 968, I should like to draw attention to a 
letter by Mr. Fritz Emde published in the Elektiotechnische 
Zeitschrift, 1903, pp. 818 and 819. In this letter Mr. Emde 


malien " (Copper standards), $5. If this coefficient were reduced 

to 0°С, initial temperature it would be 0:004255 (correspond- 

ing with a value of T = 235°С.), which figure is not very 

different from the American and British standard, the difference 

from the American figure being опу 4 per cent, for 1009C.— 

Yours, &c., E. JASSE. 
Stafford, April 6. 


| one to pressure on our space we have found it necessary 
to hold over some Correspondence, —Ep. “.] 


PARLIAMENTARY INTELLIGENCE. 
RADIO-TELEGRAPHIC CONVENTION. 


The Select Committee of the House of Commons appointed to consider 
the Convention drawn up at the Wireless Telegraph Conference (Berlin), 
1906, met again on Tuesday under the presidency of Sir Jons Dricksox. 
PoyNpEn. 

Мг. Н. CUTHBERT HALL, managing director of Marconi's Wireless 
Telegraph Co. (Ltd.), was called as a witness, and said the company was 
formed on July 20, 1897. Its original capital was £100,000, and its 
presont capitalisation was £500,000. The company acquired the Marconi 


Patents throughout the world (with the exception of Italy), and the 


right to benefit by all improvements of apparatus, &c. The company 
was ocoupied during the first few years of its existence principally 
in developing inventions and endeavouring to secure the adoption of 
the company's system by Governments and Government departments. 
The effective range of the apparatus was increased from two or threo 
miles in 1896 to about 250 or 300 miles in 1900. Mr. Marconi also in- 
vented tuning in 1900 and demonstrated the practicability of receiving 
simultaneously at the same station two messages from differently tuned 
systems. He carried on а service at the Goodwin lightship for Trinity 

ouse and the Board of Trade, put these bodies did not make 
any arrangement with him for a permanent service. The War Office 
decided to try his apparatus in South Africa, and two sets were 
taken off British battleships. The War Office were supposed to 
provide the masts and supports for the aerials, but no masts or sup- 
ports were provided, and consequently no messages cou'd be trans- 
mitted. The War Office then ammounced that the experiments were 
а failure. The Admiralty agreed to use 32 sets of the company's apparatus 
and pay а royalty of £250 per annum, but they afterwards objected to 
the royalty, stating that they considered it too high, and it was then fixed 
at £100, and an extra royalty was agreed upon for tuned apparatus if 
tuned apparatus was adopted. There was also the Marconi International 
Marine Communication Co. (Ltd.), which was formed in 1900, and 


acquired a licence from the parent company for ship-to-shore communi- 
cation throughout the world, except the United States and Hawaii, 
where there was already a company working which had acquired 


shows an easy way of obtaining the temperature coefficient 
1. in the formula R. e = R (I d,. 0) for any initial tempera- 
ture, This formula is graphically represented by tha straight 


line in the accompanying figure, where the resistivity is 


plotted versus temperature. Now, if the distance between 
zero temperature and the point where the curve meets the 


abscissa axis be called T we have the proportion 
Ro _ К, Ns Riso 
T Tr T7770 

aiv] from this the following equations 


1 12 
Re = К, . сы: = К, (1 + г) 
ап] > T+i+0 0 
=R s i = |} — 8 
Б, ө № 147 К, (14953) 


As will be seen from these formula, the coefticient а, based 


=e ; 1, 
on an initial temperature ¢ is equal tom it, the reciprocal 


value of the temperature / increased by the constant T. 
Assuming the correct value of the coefticient for 0°C. is 
70012. then the value of T would be 238°C. Such a figure 
сап easily be remembered, and if using a slide rule it requires 
univ a slight motion to get the coefficient for a givon initial 
"temperature. 


1 would further mention that the coeficient. 0:004 which | expire in 1915. Lloyds pointed out at that time that it was desirable to 
join hands to 


has been adopted by the Verband Deutscher Elektrotechniker 
in the German rules refers to 15°C. as stated in “ Kupfernor- 


rights. The capital of the Marine Company was £850,000, with £204,000 
issued. There were on the board prominent men from all countries, 
and they thought that, through the influence of these gentlemen, 
the company would be able to make arrangements for the adoption of 
their system in tbe countries in which these directors were prominent 
personages. These included Frenchmen, Belgians and Germans, and 
four or five of the board of the parent Marconi’s WirelessCo. This com- 
pany did not start with any very coherent policy, except to get its system 
adopted. The method by which this was to be accomplished had not 
then been thought out. They tried to sell the apparatus to Governments 
and shipping companies. The North German Lloyd purchased a set of 
apparatus, and agreed to pay a royalty of £100 a year, and the company 
installed two stations in Germany (at Borkum lightship and Borkumriff); 
the Belgian Government installed the system on the Belgian packet 
boats, purchasing the apparatus and working it themselves. In 1901 the 
company decided to organise a company to carry on a public telegraph 
service by means of wireless telegraph apparatus, instead of confining 
themeelves to making and selling the apparatus. The reasons for the 
change were, in the first place that, up .to that time the Inter- 
national Company had achieved no success, and secondly it seemed clear 
that the shipping companies would not buy the sets of apparatus and or- 
ganise the service themselves—in fact, it was hardly practicable for them 
to organise it. It was also necessary to provide coast stations. The 
company installed coast stations in the United Kingdom, two on the east 
coast, four on the south coast and others in the north and south of 
Ireland, at Rosslare, near Dublin, and at Holyhead. They established 
stations in the United States, and undertook to supply equipments to 
shipping companies, supplying the apparatus and installing it at their 
own expense and working it by their own operators. They also estab- 
lished a school for training operators and drew up regulations for the 
service, In 1901 the company made an agreement with Lloyds 
for 14 years and gave Lloyds an exclusive licence for maritime 


intelligence, Lloyds undertaking not to use other apparatus than 


Marconi’s at their coaet stations and not to communicate with ships 
fitted with apparatus other than Marconi’s. Lloyds then held the opinion 
that there should be only one system in general use, and the Marconi 
system was in such general use. Lloyds not only made an exclusive ar- 
rangement with them, but attached to the agreement, dated Oct. 26, 1901, 
& recital pointing out the reason for that opinion. That agreement would 


gthen themselves against. the Government, as they 
told the companv they anticipated the Government would want to 
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take over the control of wireless telegraphy ; but, on the other hand, there 


seemed to be some р arrangement between Lloyds and the Admiralty, 
judging by the evidence given by other witnesses, by which the Government 
hoped to secure the control of wireless telegraphy through Lloyds. Causes 
of the friction between the company and Lloyds had been the desire of 
Lloyds to obtain, through their contract, more than the company con- 
sidered it gave them, and their entering into this understanding with the 
Admiralty regarding the control of the organisation. | 

Mr. LAMBERT : What evidence did you refer to as bearing out that 
contention ?— Col. Daniell’s. | 

The CHAIRMAN : Will you tell the Committee what took place with 
regard to the agreement with the Admiralty i—In 1901 we made the 
agreement with the Admiralty, to which I have already referred. I have 
stated that the royalty was reduced from £250 to £100. They wanted a 
farther reduction, but we did not see our way to further reduce the terms, 
and they then sent our apparatus to manufacturers and had it copied. 
I think it was disputed at the time, but evidence can be produced if 
necessary that is conclusive on that point. We secured a copy of the 
specification that was sent out to manufacturers. Subsequently a new 
agreement was entered into in 1908, under which the Admiralty was to 
pay £5,000 а year royalty for all uses, so that no question might arise as 
to the number of sets in use. It was stated by the Postmaster-General 
in the House of Commons that the amount was £40,000. 

The POSTMASTER-.GENERAL : It was misreported, and the paper 
which published the statement corrected it afterwards. 

Mr. LAMBERT : There is a particular feature of the 1908 agreement 
I wish to ask about. I believe prior to that the parties to the pre- 
vious agreement with the Navy were supposed to disclose апу improve. 
ments or inventions of wireless apparatus which they effected ?— Yes, but 

in 1908 they felt that this was not necessary, and instructions were given 
to the Admiralty officials accordingly. 

There was also an agreement with the Canadian Government ?— Yes, 
in 1901, or early in 1902, we made an arrangement with the Canadian 
Government for а number of coast stations for communication with 
ships, and for a high-power station for communication across the 
Atlantic. Prior to that agreement we had made an arrangement with the 
Newfoundland Government for stations on the coast. 

The CHAIRMAN : What about the Belgian and Italian Govern- 
ments ?—The Italian Government bas an exclusive licence for 10 years 
for all purposes, and the Government agrees not to communicate with 
ships fitted with apparatus other than Marconi's. The agreement with 
the Belgian Government is in respect of the collection of messages and 
rates for the same. We made a number of similar agreements with the 
Western Union and Postal Telegraph companies, of the United States, 
who control the land work there; with the Canadian Government in 
respect of their system ; with the Netherlands Government and with the 
British Post Office. 

The CHAIRMAN : Will you explain what difficulties you have had in 
carrying out your policy! Competitors have sprung up, most of whom 
we regard as having copied our apparatus. The only important com- 
petitor, in my view, is Prof. Slaby. Hecameto England, Ithink in 1899 
or 1900, and was shown the Marconi gear, and witnessed our experiments, 
and when he returned to Berlin he gave a lecture in which he said he had 
experimented with wireless telegraphy and detailed the chief results of 
any consequence, and we concluded that Mr. Marconi had placed some 
invention at his disposal. It was not known to anyone else that he had 
been to London and had seen what Marconi was doing. There was some 
secret correspondence between Prof. Slaby and Mr. Marconi on the sub. 
ject, and subsequently Prof. Slaby caused wireless apparatus to be manu- 
factured bya German company. He came here with an introduction 
from the German Government, but I do not know that he represented 
the Government. A member of the Post Office staff passed him on to us. 

Mr. GWYNNE: He was shown the Marconi apparatus. Was the in- 
vention you refer to something he had seen or something he bad not 
seen ?—He came to England to see the Marconi experiments, and drew 
particular attention, afler he went back to Germany, to the particular 
features of the Marconi invention. 

Mr. LEE : Was he given by the Marconi Co. access to the secrets of 
the invention which would be sufficient to enable him to reproduce them? 
Certainly, he saw the particular features, the aerial and the earth oonneo- 
tion. The Hertz radiator is not earthed and the distance over which 
you сап communicate by means of the Hertz radiator, other things being 
equal, is necessarily limited, owing to the absence of the earth. 

The CHAIRMAN: When he returned to Germany did he take any 
advantage of the information he had secured 1—Yes, and he proceeded to 
sell apparatus, and his system received the approval of the German 
Government. 

Mr. GWYNNE: Is his system identical with that of the Marconi Co. ? 
—It contains the principal features of the Marconi apparatus. The 
Lodge, De Forest, Slaby-Braun and Fessenden systems all contain the 
particular feature of the Marconi apparatus, and that feature is claimed 
in the Marconi patent, which was the first patent for wireless telegraphy. 
Since that time a great many patents have been taken out. 

The POSTMASTER-GENERAL: Have you brought actions against 
these companies for the infringement in England ? --We have brought no 
actions in England. We have brought actions in the United States—one 

ainst Dolbear, from which we retired. and one against the De Forest Co., 
which we won, De Forest was not concerned to show that he had а good 
patent himself, but merely that the Marconi patent had been anticipated, 
and he therefore cited any known instances of wireless which appeared 
to be anticipations. After Hertz's demonstrations nine years elapsed 
without any further successful results in wireless telegraphy, and Marconi 
was the first to receive & definite and intelligent si al by meang of 
Hertzian waves. We brought no action against the German Co. as we 
had the German ships, the principal users of wireless, and if we won ап 


action in Germany we should have to force our patent upon the Govern- 
ment, and Governments are in a very peculiar position as to patent 
rights. We believe the patent is a good one, because the Germans 
examine for novelty and utility, and the Lodge patent was cited as an 
anticipation of the Marconi patent, We, however, caused apparatus to 
be made from the Lodge specification and found that it would not work, 
while Marconi apparatus was constructed and did the work satisfactorily, 

The CHAIRMAN : What experience have you had in relation to your 
agreement with the Colonial Office ?—The Colonial Office took some 
action in regard to the Canadian Government—a communication was 
sent to the Canadian Govrenment, requesting them not to make an agree- 
ment without reference to the Colonial Office, but that suggestion does 
not seem to have been acted upon, as an agreement was concluded in 
1901 or the beginning of 1902. 

Will you tell us what has taken place with regard to your licences in 
foreign territory ?—Anyone was free to establish apparatus tn England. 
Foreigners could establish apparatus here without a licence, buf we were 
not at liberty to establish stations abroad withont licences. Foreign 
stations wers established in Crown colonies and in a number of self- 
governing colonies at the instance of the Colonial Office. 

You have had differences with regard to the Post Oftice in connection 
with private wires ?—Yes, in 1904, when the Post Office agreement was 
made, we had been carrying on a service of ship-and-shore communica- 
tion for three years, but there was no provision for the collection of mes- 
sages and the rates for these messages at inland telegraph offices. We 
could send a message from ship to shore, because our own operators on 
the ships could collect the messages and the rates, but thera was no 
medium for the collection of messages in the United Kingiom. All that 
anyone could do to communicate with anyone on a ship was to send a 
telegram to a coast station, leaving our operator to send it. and the wire- 
less charge would be collected by our operator on board. These difficulties 
have been overcome in the United States, Italy and Belgium by agree- 
ments with the Governments. | 

Were there any foreign Popes as regards amalgamation ?— Yes, 
from Braun and Slaby, and also proposals from the French Co.—the 
Popp Co. They were doing no business, and after examination we 
rejected the proposals. The Slaby-Braun system was afterwards incor- 
porated in the Telefunken system. 

Mr. GWYNNE: Do you mean they were selling no apparatus or 
were carrying on no wireless 1 could not show us that 
they were doing any business at all. We knew Germany was rather a 
close field for us, and if they could have shown us any businese we should 
have made an arrangement, We had got all the liners ourselves. They 
were manufacturing apparatus, I believe, for the German navy, but they 
bad no other business. They were making instruments which we con- 
sidered were copies of our instruments. 

The CHAIRMAN: Since those days I believe their business has in- 
creased ?—Very much, principally for naval instruments. They have 
practically no ship-to-shore communication work. They are not carrying 
on the public business of a telegraph company by means of wireless 
telegrapby. 

Had you no proposals from Berlin —М№о, but the German Government 
took action‘ after the failure of these attempts at amalgamation by com- 
municating with foreign Powers, and represented that England, through 
the operations of the Marconi Co., was trying to obtain a monopoly of 
wireless telegraphy, and suggested that these Powers should amalgamate 
to overthrow it. They proposed & Convention for that purpose, and at 
the first Wireless Conference at Berlin ia 1903, the grounds for the Con- 
vention were represented to be the interests of humanity and the safety 
of shipping, but in the original note sent out to the Powers the reason 
for the necessity of action was that England was getting à monopoly. 

Can the actual text of that note be produced ? —I have published a 
tr nglat oa of it. 

Can you point out any tangible results that have been achieved 
by your policy?— Certainly. There are 180 stations in all. In most 
cases there are arrangements with the inland telegraph stations of the 
countries in which our stations are situated for the collection of rates 
and messages. The tonnage of the vessels equipped with our apparatus 
is 1,053,866, the passenger carrying capacity of those vessels is 3,043,600, 
and the number of words sent and received last year wae 1,261,000. I 
know of no stations carrying on а public telegraph service by means of 
wireless apparatus other than Marconi stations. There are one or two 
cross-Channel steamers sending messages for shipping service purposes, 
coasting vessels of the United States, three or four liners coming down 
the Channel, and the Hamburg- American or some American liners, which 
receive and send messages, but they are not carrying on, nor are they 
organised to carry on, a public telegraph service. 

Can you enumerate the countries in which your stations are 
established? Of our stations in Great Britain nine carry on а 
public service, and there are a number of others that notify accidents 
of shipping to Trinity House. There are a station in Holland, 
two in Belgium, 15 in Italy and one each in Montenegro, Port 
Said and Port Tewfik. No ships passing through the Suez Canal 
are equipped with wireless apparatus. There are seven stations in 
the United States. It has been stated in evidence that we have no 
stations in the United States. We have several stations carrying on a 
pinas service of ship.to-shore communication. There are 24 stations in 

ritish North America—Canada and Newfoundland, and we have 96 pas- 
senger vessels equipped with our apparatus, including 39 English, 14 
German, 9 Dutch, 6 French, 4 American, 10 Italian ani 10 Belgian. 
That is a list of the stations carrying on а public service, but we have 
many hundreds of stations for other purposes. These may not, how- 
ever, be considered relevant for the purpose under consideration, and 
the stations of other systems quoted at the Conference were not relevant 
because they carry on no public service, but are naval and experimental 
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stations. I should like to emphasise this point, that the tonnage of the 
vessels equipped with our system is over 1,000,000 and the tonnage of 
equipped with all other systems is only 182,000. Stations of 
other systems tnan ours which endeavour to carry on a public service, 
but which can hardly be said to carry on a public service at all, are only 
40 in number. | 
eon POSTMAS TER. GENERAL: Does that include naval stations !i— 
No. 

Are there 39 stations in America carrying on commercial business ?— 
I think not. I do not know of any Atlantic liners communicating with 
American coast stations other than those fitted with Marconi apparatus. 
There was a French station established for public service, but in the 
French Chamber there was an objection to the expenditure, because there 
was no public traffic for them to carry. 

What about Nantucket ?—We had a station on Nantucket, and the 
German Government made a protest because we would not agree to com. 
municate with ships fitted with other systems, although, as we pointed 
out, there were no ships equipped with other systems. We took our 
apparatus to a station farther north, and we are doing АП the work there, 

e Island is a station on Canadian territory, and does а lot of business 
with Atlantic liners, There are seven stations in the United States which 
announce themselves open for public service, but they are not carrying 
on any extensive public service. This applies to Nantucket, аз well as 
the others, since we left it. The German ships do not now communicate 
with Nantucket, but with the station we have erected further north, and 
also with Sable Island. The percentage of error in the working of our 
whole service is 0:42 per cent. per word sent—about опе word in 200. 

The CHAIRMAN : Can you give us reasons which in your opinion 
justify the policy of your company ?—It is a great disadvantage to have 
foreigners come here and establish stations without licences, while we 
cannot get licences on foreign territory. We have all the first-class 
linere, although the Governments have put a great deal of pressure upon 
them not to adopt our system. This has happened in Germany, France 
and other countries. The German Government has been in communi- 
eation with the North German Lloyd with regard to the termination of 
their contract with ue, which extends to 1908. If the Convention is 
ratified, 1 до not know how the Hamburg-American line, who have a 
eontract with us and are under an obligation not to intercommunicate, 
will adjust matters. Each country that ratifies the Convention has to 
insist on intercommunication, but we have a contract with the Hamburg- 
American for ten years, and we do not agree to intereommuniocation. 

The POSTMASTER-GENERAL : If we do not ratify, will not all these 
French. German and other ships belonging to other countries that do 
ratify be obliged to accept intercommunication !—Yes, with their own 
eoasts and their own ships. The French Government reserves the right 
of exemption of certain stations. There is under the Convention a 
general right of exemption, but some of the delegates renounced that 
nght at once. 

Mr. LEE: While these foreign ships may be forcad to intercom- 
munieate, that will not deprive you of the right to a civil action for 
breach of contract ?—-Certainly, that would be the position. 

In response to a request by the CHAIRMAN, the Wrrxkss, returning 
to the reasons which he considered justified the company ir its policy of 
non-intercommunication, said Lloyds and the Admiralty had entered into 
contracts to communicate only with ships fitted with Marconi apparatus. 

The CHAIRMAN: How does your policy affect the public interest, 
apart from the interest of your company ?—Intercommunicat:on is im- 
practicable ; it must result in disorganisation of the service; it is 
con to the public interest to have intercommunication. There 
is no public service in the world carried on upon the principle 
upon which this Convention service is based. All public cervices are 
under a centralised control, but the service provided for by the Con- 
vention involves working by Governments, companies, or private indi- 
viduals at the coast stations and by shipping companies or wireless 
telegraph companies or private individuals on the ships. It is c»- 
operation and competition together. Similar services were proposed 
with regard to railways when powers were first conferred on the rail- 
way companies. They were told that the railway lines would be high- 
ways, and that anyone would have the right to run a train on those 
highways, but that was found to be impracticable. 

Bat that is not an analogy ?—It is, I think, an analogy which is rather 
in oar favour than in favour of the argument on the other side. It is 
practicable to exclude a train passing over a line by physical means, but 
not to exclade a wireless message being sent from a station. Therefore, 
the whole service will depend upon adequate control over a number of mis- 
cellaneous elements. 

I understand the difficulty of identification of ships is not a great one !— 
No. If you get two ships simultaneously within range of the same coast 
station, say a French ship worked by a French company and a Belgian 
ship worked bya Belgian company, the coast station says: We will take 
the Fench company's messages," and tells the other ship to stand by, 
bat if the Belgian ship chooses to continue to send its messages the 
French ship cannot transmit its messages satisfactorily, because there 
would be received on the tape or the telephone a jumble of the two mes- 
ages By competition between two people the chance of a breach of 
regulations is very much increased. We have eliminated the element of 
competition between operators by a bonus system under which operators 
receive a bonus on every word sent, provided every rule and regulation has 
been observed. . | 

If you substitute for the bonus a set of strict regulations which is сош. 
plied with by all countries, would not the same result be obtained ?—It 
would be like a telephone system without, the intervention of an ex- 
change. When you were talking with someone else I could call you up 
and anyone else could call you up. Any service so constituted must 
result in chaos. 
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Mr. LAMBERT : Suppose I were telephoning to you direct and could 
not make you understand, would I not be foolish to go on? Tou would 
probably get impatient and ring again, but it would not prevent the exist- 
ing connection. It seems a natural remedy to entrust the transmission 
of the messages to some organisation which has an interest in the com- 
bined traffic. We should say, * The principle upon which this service 
is constituted must result in confusion, and therefore we will trust the 
transmission to some company which has an interest in the combined 
traffic.” Mr. Babington Smith expressed similar ideas at the Conference, 

Mr. LAMBERT : You cannot imagine that the control of wireless tele- 
graphy can be left in the hands of one company ?—Not entirely one com- 
pany, but a service cannot be carried on by the co-operation of a number 
of users, and that is what the Convention proposals amount to. 

The POSTMASTER-GENERAL : Assuming that this country does 
not ratify and the other countries do, there will then be other commercial 
companies already started, or they will start, to carry on public commer- 
cial wireless telegraphy. How, under those circumstances, would you 
prevent interference with stations except by international agresment ?— 
We have various ways, by tuning and by the fact that it is not open to 
people to erect stations in all places. At the present moment on the 
Channel we have all the stations except those operating the Newhaven- 
Dieppe route. 

‚ We have been told that there is a great danger of interference at 
present, which would be prevented by the Convention regulations ?—It 
we agreed to intercommunication and allowed. anybody to send messages 
to our stations, and encouraged them to instal apparatus on ships, on the 

ground that they had the use of our stations, there would be confusion at 
‘the stations ahd competition in the use of the stations, and we should 
have no control over the operatore. At the present moment there is no 
confusion. We control the operators, and such small amount of com- 
petition as there is is eliminated by our bonus system. We cannot, 
under the Convention, eliminate the principle of competition, and I sub- 
mit that with competition and common use under such circumstances 
one person would be sending a message and preventing another from 
sending one. The two things—competition and common use—are 
irreconcilable. The most striking instance of an international service is 
the cable service between London and Amsterdam, which is so slow 
that the arbitrage dealers prefer to send their telegrams via New York to 
Amsterdam rather than from London to Amsterdam direct. I attribute 
that bad service to the division of authority, the English and Datch 
Governments having joint ownership. | 

Has not one of the companies a station in the stock exchange, while 
the Government has not, and has this not something to do with the 
preference for sending via New Yòrk Very likely, and it is the result of 
an arrangement by a commercial company. Attempts made by а number 
of Governments to carry on a public wireless telegraph service have had 
no result whatever. 

The CHAIRMAN: In your opinion your intercommunication policy 
has been successful to that extent! — Les. The Italian Government has 
au agreement with us, and as pressure has been put upon the Govern- 
ment, we offered to release them from the intercommunication principle, 
and their reply was that they refused to be released, because they 
realised that intercommunication would be impracticable. The Canadian 
and Newfoundland Governments took a similar view. The Admiralty 
took this view in 1903, when they made their contract with us, and they 
took the same view up to the eve of the last Conference. Lloyds also 
took that view when they made their contract with us, | 

Do you consider that the Convention will have any retarding effect 
upon technical developments іп the future ?—I do, because, before intro- 
ducing an improvement which involved change of wave-lengths, it would 
be necessary to get the consent of all the Governments concerned, and 
that is a very inconvenient process of introducing improvements. I 
cannot see that the British Government has any interest in depriving a 

British company of the position which it has gained in open competition. 

Will you tell the Committee what you consider objections to the Con- 
vention from the standpoint of British imperial defence ?—It seems to me 
it must be а great advantage to have a large network of stations under 
British control, and we have also all these liners and the operators are 
ours on the ships. | 

Have you any other general criticisms ?— The principle of one State 
one vote is inequitable. The relative maritime importance of the various 
States should be considered. Germany’s vote was the signal for many 
smaller powers, which had no maritime interests, to vote according to 
what Germany desired. It also seems to me that the Marconi company 
ought to have been efficiently represented at the Conference. A matter 
which was discussed at the Conference was protection for patentees. The 
effect of the discussion was that only the Marconi company attaches 
any importance to this—that is to say, only the Marconi company have 
any patents of value. 

Do you think the British delegates might have prevented any Conven- 
tion?—Yes. I had the opportunity of discussing the matter with a 
number of the delegates of the Italian and Russian Governments and 
also a number of other delegates. All expressed the view that the Con- 
vention was an absurdity, and that the principle of intercommunication 
was impracticable. vi 

Mr. LAMBERT : Do you think that refusal to intercommunicate would 
encourage the establishment of foreign stations?—Our experience ів 
against that. There ia greater encouragement to erect stations on the 
French coast if there is intercommunication. Also there must of course 
be more traffic for them. Since the Convention has been drawn up the 
French Government have authorised the erection of abont eight stations 
on the French coast. | 
The POSTMASTER-GENERAL: І understand that lately your com- 
pany has made an agreement with & Dutch company under which there 
will be intercommunication with the Telefunken system and with ships 


30 


THE ELECTRICIAN, APRIL 19, 1907. 


of other countries, and that their messages will be received by Marconi 
stations? — The agreement was made by the Compagnie Generale de 
Telegraphie sans Fils and we approved it. 

Assuming that other systems made some progress, would it be neces- 
sary to have any other regulations than those of the Marconi Co. ?—I 
tbink not, for we can alter our arrangements as we find it necessary. 
We can now do this very much better than we could if we were tied down 
by the regulations of an International Conference. If any difficulty is 
experienced there is nothing to prevent us adopting ourown means of avoid- 
ing that difficulty. But under the Government regulations we could not. 

Mr. LAMBERT: You say ratifying the Convention would be a disad- 
vantage to British defensive interests ?—I think so. | 

The Admiralty are of a contrary opinion ?—I do not think their case is 
based on good grounds. They say there is a great deal of interference 
and confusion at the present moment. Mr. Babington Smith at the 
Conference pointed out that the very principle of intercommunication 
would very likely give rise to a good deal of difficulty. I had many con- 
versations with the chief Admiralty delegate, Capt. Bethell, and he was 
strongly against intercommunication. There was a great difference in 
the view of the Admiralty delegates before and after the Conference. 
Capt. Bethell also mentioned Admiral Jackson as being of the same opinion. 

Mr. LEE: You have stated that the Admiralty has changed the 
opinion it held in 1903. You are willing that Capt. Bethell shall be 
called, and you agree that it rests with the Admiralty to produce Capt. 
Bethell, or to accept your statements ? —Certainly. 

You are aware that Capt. Bethell placed certain views before the Con- 
ference ?—Yes. I understood him to take the same view as I did, that 
we could not enforce intereommunication. ..... . ..... | 

Do you consider the views laid by Capt. Bethell before the Conference 
are the same as he expressed to you privately ?—I think he went a little 
further towards the Convention than in what he said to me privately. — 

Does the company propose to take up a position of hostility ?—No. 
We could not carry on our own business at the same time if we were using 
our instruments to upset other people. 

On the conclusion of Mr. Hall's examination, the Committee adjourned. 

On the Committee resuming its sitting yesterday, 

Mr. JOHN GAVEY, late engineer-in-chief of the General Post Office, 
gave evidence. He said he had, on behalf of the Post Office, to make а 
special study of wireless telegraphy from 1886 down to the present time. 
He was appointed a British delegate at the Preliminary Wireless Confer- 
ence in Berlin in 1903, and also at the Wirelees Conference held in Berlin in 
October and November, 1906. In June, 1896, Signor Marconi called at the 
Post Office with a letter of introduction and proposed his method of wire- 
less communication, In 1886.7 Hertz had carried out a series of experi- 
ments, which showed that under certain conditions electric waves were 
radiated through the ther which might be reflected or polarised, and 
were of practically the same nature as light. In 1894 Sir Oliver Lodge 
exhibited a number of experiments, first at the Royal Institution, in 
London, and, secondly, at the British Association meeting in Oxford. 
He caused signals to be recorded at a distance of 40 yds. or 50 yds., 
and at a later period, with larger apparatus, signals were trans- 
mitted over a distance of nalf a mile. Signor Marconi then com- 
menced his series of experiments. The Post Office provided Marconi 
with facilities for carrying out experiments, and in 1896 arranged for a 
series of trials on Salisbury Plain. In May, 1897, the Post Office carried 
out, under Marconi's supervision, trials to demonstrate the practical 
suitability of the system, when Marconi's connection with the Post 
Office ceased. Marconi’s system was so constructed that every receiving 
station within range of the transmitting centre could read all the 
messages sent from that centre, and it was impossible for more than 
two stations within a given area to exchange signals at a given time 
without interference, All pergons interested in the development of 
radio-telegraphy at once turned their attention to devise apparatus so ad- 
justed that two sets would respond only to one another’s radiations, while 
at the ваше time other apparatus not so adjusted were unaffected. Un- 
fortunately, this ideal had not been fully attained. It was only when 
stations were at a considerable distance from one another, when the 
Hertzian waves differed considerably in length, that it was practicable to 
tune во as to prevent disturbance from other sources. On this subject, 
Dr. Fleming, iu his recent work on Wireless Telegraphy,” said, speaking 
of disturbances from other installations, that it was impossible yet to 
define precisely the limit of affectation, and that the degree of sharpness 
of tuning was to а large extent a question of skill on the part of the 
operator and of the adjustment of the appliances.” In the narrow waters 
surrounding the United Kingdom it was practically impossible, with the 
methods in commercial use, to isolate all the wireless stations on either 
side of the English Channel or on the North Sea, or to limit their 
radius во as to obviate all interference. Much had been said in rela- 
tion to so-called different systems of radio-telegraphy, but so far as 
the transmission of messages by Hertzian waves was concerned, it might 
be argued that there was only one system, and the different types of 
instruments might be classed under the heading of different methods, 
Unless suitable precautions were taken, interference between all sys- 
tems working in & given area was not only possible but inevitable. 
For inetance, signals from the Marconi Poldhu station to Atlantic liners are 
read, not only at all British stations, but he had himself received them at 
& German wireless station near Berlin, about 800 miles from Poldhu, fitted 
with“ Telefunken” apparatus. 
stations fitted with the De Foreat apparatus. A certain measure of suc- 


cess in obviating interference had been achieved in cutting out in. 


terference from neighbouring stations by a suitable limitation of wave-. 


lengths, and by the adoption of receiving apparatus specially adapted for. 


the transmission of particular wave-lengths. There were, however, certain 


cautions. In considering the question of international wireless telegra 
therecent Conterence had to deal with the practical methods'to be adopted in 


distances within which interference took place notwithstanding these Re 
y: 


They were also read by the Post Office 


order to avoid mutual interference between neighbouring stations and to 
regulate traffic between ships. With these objects in view the Regulations were 
most carefully considered, and after a very exhaustive inquiry they were 
drawn up to guard against all difficulties to be foreseen by the delegates. 
It was specified that two wave-lengths should be devoted to the service 
of general and public correspondence, and lengths of 300 and 600 metres 
were ultimately selected. The normal wave-length on board ship was 300 
metres. Wave-lengths between 600 and 1,800 metres were entirely reserved 
for Government purposes. He agreed with the evidence of Mr. Babington 
Smith that shore stations should be placed at a distance of 50 miles 
apart, so long as these shore stations were under the Regulations drawn 
up by the Convention. If there were not strict regulations of this kind, 
which all stations were bound to obey, there would be very serious inter- 
ference between stations of 50 or even 100 miles apart. It was all a ques- 
tion of strict regulations and the power to enforce them. Without regu- 
lations limiting the amount of energy to be used, the wave length and 
other specific details, interference might extend over half the United 
Kingdom. Art. 30 of the Service Regulations was of very great 
importance in relation to non-interference, as it specified that a ship 
station must send its messages to the nearest shore station, and this 
removed the temptation to use enormously high power to transfer its 
messages to distant stations, It could only send messages to a distant 
station at the specific request of a passenger. There was little doubt 
that, when the Convention came into force, if it were not ratified by Great 
Britain, the large liners belonging to other European nations would be fitted 
with extra powerful apparatus to permit of their communicating (while 


skirting our coasts) with the Continental stations of Holland, Belgium 


and Germany, and in doing so they would render the working of the 
existing commercial stations in this country very difficult, if not impos- 
sible. There would be no redress for this interference. Inthe event ofa 
general wireless war, England would be the principal sufferer, as England 
now did the greater portion of the radio-telegraphic traffic in Europe. 
There would be general chaos, and radio-telegraphy would cease to exist 
until peace was declared. If the Convention were ratified and its terms 
accepted by British stations, it would undoubtedly materially increase 
their work as radio-telegraphy developed. 

Mr. GWYNNE: What is the ordinary range of a liner's apparatus ?— 
It varies between 60 and 150 miles. The average might be taken, prehaps, 
at 80 miles. | 

Would not 150 miles be adequate ?—I think there is no doubt the 
foreign liners would fit up more powerful apparatus, so as to be able to 
communicate with their own shores. - 

When Mr. Marconi came in the first instance to the Post Office with 
his apparatus did he offer his invention to the Post Office ?—I think there 
was some conversation on the subject, and the matter was under con- 
sideration at the time Mr. Marconi announced the fact that he had joined 
hands with the Marconi Co. 

How do you mean that he joined hands ?—That he sold his invention 
to the company now known as the Marconi Co. 

If England stood out, it is your opinion that all the other countries 
bordering on the narrow seas would sign the Convention? Do you take it as 
certain that if England refases to ratify no other country would follow our 
example; France, for instance ?—I feel morally certain that neither France, 
Holland, Belgium nor Germany would decline to ratify the Convention. 

Mr. Gavey’s examination was continued, and he was followed by Capt. 
Englefield, secretary to Lloyds, who was the last witness for the day. The 
continuation of yesterday's proceedings will be given in our next issue. 


Tramway Brakes.—In reply to a question (by Mr. R. Bell in the 
House of Commons on Friday last) as to brake failures on electric tram- 
ways and as to the advisability of appointing a committee to inquire into 
the best system of brake power which should be adopted, with a view to 
its compulsory adoption, in the same manner as on railways, Mr. LLOYD- 
GEORGE said that he was aware that there had been several fatal accidents 
due to tramcars running away or leaving the rails,and thatin some casesthe 
brake mechanism was in fault. The whole question of tramway braking 
appliances was at present being investigated by committees appointed by 
the Tramways and Light Railways and the Municipal Tramways Asso- 
ciations, and the Board of Trade had expressed their willingness to assist 
in a joint inquiry at a later stage. 

Patents and Designs Bill.—This bill was read a second time in the 
House of Commons on Wednesday. 


Electric Supply Corporation Bill.—The whole of the opposition to this 
bill has now been withdrawn, but as the examiners of private bills of the 
House of Lords have found the Standing Orders not to have been com- 
plied with, it will be necessary for the measure to сөте before the 
Standing Orders Committee before it can be referred to the Select Com. 
mittee on unopposed bills. 


LEGAL INTELLIGENCE. 


— — 
Bellamy v. Wakefield and District Light Railway Co. This 


case was in Mr. Justice Joyce’s list on Tuesday, but before it was reached 
Mr. Hughes, K. C., said it was a motion by the plaintiff to restrain defen- 


dants from committing a nuisance at their electricity works, and it had 


been agreed that the motion should stand over for two months, and then 
probably his Lordship would not be troubled with it. 

Improved Electric Light Supplies (Ltd.)—On Tuesday Mr. Jus. 
tige Warrington made a compulséry winding-up order against this oom. 
pany on а creditor’s petition. 


British Electric Equipment Co. (Ltd.).—Mr. Justice Warrington 


made & compulsory win 


( Dg-up order against this company on а creditor's. 
petition on Tuesday, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Weymouth and Melcombe Regis Council require an electrical 
engineer to take entire charge of the electricity supply department. 
Salary £200 per annum, with house and light free. Applications to 
the town clerk (Mr. H. A. Huxtable) by Saturday 27th inst. See an 
advertisement. 


An experienced draughtsman is required for works in Manchester 
district ; used to all types of a. c. and d.c. dynamos and motors. See 
an advertisement. 


An electrician, competent to do armature winding and commu- 


tator repairs, is wanted in electrically-driven works. See advertise- 
ment. 


The Municipality of East London (South Africa) want а thoroughly 
competent man to take charge of electric tramcars and to gene- 
rally superintend work in the shed. Salary £28. 5s. per month, 
and free passage to East London. Applications before April 20 to 
Messrs. Dyer & Dyer, 17, Aldermanbury, London, E.C. 
| Salford Education committee require, in September, an assistant 
in the electrical engineering department of the Royal Technical 
Institute, Salford. Commencing salary £150 per annum. Forms 
from the director of education, Mr. Ogilvie Duthie, Education 
Offices, Chapel-street, Salford, to be returned by April 22. 


Exeter Corporation want а tramways depot foreman at £2. 5s. 
Town Clerk. Applications by May 2. 


Antwerp.—In a report presented by the British Consul-General 
for Belgium (Sir Cecil Hertslet) particulars are given of the exten- 
sive works which have been carried out at this important shipping 
centre. The report states that in regard to the cranes which are to 
be ultimately erected the system to be adopted has not yet been 
definitely decided upon, but the choice lies between electric and 
hydraulic, the latter type having so far been used on the quays. It 
is expected, however, that electric cranes will ultimately be selected 
owing to their lower upkeep and working costs. | 


Ayr.—The Council have decided to reduce the price of electric 
current for private lighting to 34d. per unit as from May 1. 


Barnes.— £750 has been transferred from the profits of the elec- 
tricity undertaking to relief of rates. ХУ 


Bermondsey (London).—As the result of an inquiry held by Mr 
Н. E. Kearley, М.Р. (Parliamentary Secretary to the Board of 
Trade), on March 12 and 18, the Board of Trade have decided not 
to grant the Council's application for а provisional order for the St, 
Olave district. | 

The Electricity committee, in their report, stated that it was difficult 
to understand why the order was not granted, seeing it was clearly 
proved that the Council is supplying electricity cheaper in the parishes 
of Rotherhithe and Bermondsey than the London Electric Supply Corpn., 
and had the order been granted they would have been in a position t9 
gupply in St. Olave cheaper than a company. 

here is now connected to the mains the equivalent of 80,435 8 c. p. 
lamps, including 4, 662 8 c.p. for public lighting. | | 

The Finance committee estimate that if the destructor was closed and 
all the refuse barged away а saving of £1,984 per annum would be 
effected. The matter has been referred to the General Purposes and 
Electricity committees. 


Beverley. The electric lighting order of 1901 has been revoked. 


Blackpool.—An unopposed inquiry was held recently into the 
Ropa of the Council for sanction to borrow £8,500 for additional 
plant at the electricity works. 


per week. Forms from the 
Chester Corporation want & mains superintendent. £150 per 
annum, rising to £200. Applications by April 28. 


Burnley Council have appointed Mr. Н. Blakey, Guildford, as 
meter inspector. 


Bradford.—The general manager of the tramways (Mr. C. J. 
Spencer) has prepared a report on the paying and unprofitable 
“routes” of tho tramways department, as desired by the Tramways 
committee. a 

Mr. Spencer states that he has had some difficulty in fairly under- 
standing the committee's wishes, and he has assumed that they required 
a return showing, as far as possible, the financial position of each route. 
In order to arrive at any results he had to make some fairly broad assump- 
tions. The receipts on the whole tramway system were divided up as 
per the ordinary weekly traffic, but he had no means of accurately sub- 
dividing these receipts any further. He had therefore taken the 
receipts for 12 months for the whole system ending Jan. 81, 1907, 
the average working expenses per car mile being taken from last year’s 
accounts (year ending March 31, 1906), and including traffio expenses, 
general expenses, repairs and maintenance " and power expensed, but not 
the expenses of the parcels department, Bowling Hill, &c. On the other 
hand, no receipts other than traffic receipts were entered under the head 
of receipts. He had assumed that the average working expenses (7:36d. 
per car mile) were the same on every section of the tramways—that was to 
say, he had paid no regard to the nature of а section, such as gradients, 
curves, &c, which necessarily affected the operating cost. He had also 
assumed that the cost of construction per mile of route was the same all 
over the system (£7:5788 per yard of route) for permanent way, electrical 
equipment of line, office furniture and Parliamentary expenses. The ex- 
penditure had been allocated to the routes on & route-mile basis, while 
land, buildings and fixtures, workshop tools, &c., had been allocated to 
the sections on а car mile basis at £0°04501 per car mile. Where а oom- 
mon route was utilised by more than one section he had allocated 
the route mileage proportional to each section using the route. After 
arriving at the total capital expenditure of each individual route, he had 
taken as the annual payment for interest, sinking fund, income tax, &c., 
6:176 per cent. The total operating expenses were arrived at by means 
of multiplying the cost per car-mile (7:364.) by the car-mileage run. Au 
examination of the return shows that on seven routes there is a loss, 
whilst on nine routes there is a profit. Mr. Spencer thinks it should be 
stated that in some instances the fact that the route includes both good 
and bad-paying line detracts from the better portions of the route, and 
consequently makes it as a whole look worse than the better portion if 
taken alone. The most serious item in the return is the £5,098 loss on the 
circular route, and he suggests that this calls for serious consideration. 

With the report is issued a comparative table showing various items of 
cost, working expenses, &c., in connection with each route for the year 


Australasia.—The visit of the Colonial Premiers to this country 
gives interest at the present time to a graphic map of the Australian 
continent just published by the“ Australian World," and which we 
reproduce herewith. The fact that the whole of Australasia is con- 


nected up telegraphically by exclusively British submarine tele- 
graph cables is sufficient justification for the reproduction of this 
map in our columns, as showing the present and potential import - 
ance of these cables and the possibilities of telegraphic development 
over thia immense area. The figures published in our contemporary 
are of interest in this connection :— 

Australia Compared with Europe.— Some idea of the vastness of the 
Australian Continent may be gathered from the map which shows that 
Australasia could swallow up nearly the whole of Europe. Drawn to 
scale without alteration of their positions— with the exception of Sweden, 
Norway and Russia-—the fringe will provide for Sweden and Norway and 
for more than two-thirds of Russia, The respective areas in square miles 
аге :— 


British Isles 120,994 Belgium 11,373 under review. The total capital represented is £881,959. 
German 208,830 Denmark q 15,360 Camberwell (London).—The Board of Trade have notified the 
France 204,092 | Roumania ...........: 50,720 | Council that they have approved ап additional system for the sup- 
IL 197.670 | Norway and Sweden .... 172,576 | ply of electrical energy by the undertakers under the Blackheath 
Portugal ............ 36,938 : ТЕТЕ and Greenwich district electric lighting orders (1897 and 1899), the 
Day E MADE Eres Russi Total 3055 815 Crystal Palace and District electric lighting orders (1890 and 
Austro Нап 5 240.942 C 1894), the Lewisham electric lighting order (1901) and the 
B : aie .... "94 380 | | | 3.609.827 Penge electric lighting order (1901). Supply will be given from 
. 5 ... — 65152 Australlla es PR 2\972,006 | the generating station to sub-stations at 10,000 volts (alternating) 
F c у» „ 25,914 m | and at a frequency not differing from 50 complete periods per 
olland ............ . 12,048! . ' -.Differenoe...... "636,921 | second by more than 2b per cent. The extra high-pressure mains 


* Or 81,576 square miles less than the area of Queensland. will consist of insulated conductors laid together and enclosed in а 
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lead sheath. They will be laid in troughs filled in solid with com- 
position and covered with hard-burnt tiles or other suitable pro- 
tection or will be drawn into pipes or ducts. ~~ 


Colwyn Bay.—In reviewing the past year’s work, the chairman 
of the Lighting committee (Mr. John Williams) stated on Tuesday 
that the electric lighting undertaking was a little works which laid 
golden eggs for the ratepayers. To begin with, there had been a 
saving to the public of £100 a yerin respect of public lighting, 
whilst the ratepayers received another £800 by being charged only 
2d. instead of 5d. per unit. The receipts were 43, 148, or £178 more 
than the estimate. A profit of £700 or more on the year’s working 
was anticipated. The new committee might consider the question 
of reducing the price of current by 4d. per unit to private consumers. 


Corrupt Practices Prevention Act, 1906.— What ia probably the 
first prosecution under this Act was heard at Manchester a few 
days ago :— . ты | l | | 

efendant (M‘Lean) was employed by а firm of cloth merchants, and 
the person alleged to have been bribed or corrupted was a carter named 
Webb, in the service of a firm of carriers at Manchester. Defendant was 
charged with having corruptly given or agreed to give Webb 3d. on Jan. 10 
and on the following day 1a. The L. & Y. Railway Co. hired on each of 
those dates & horse, lurry and driver from the firm of carriers to carry 
cloth from their goods d in Salford to warehouses in Manchester. 
Webb was the driver. On the first day he took a load of cloth t5 the 
warehouse of M‘Lean’s employers (Messrs. Marsland & Clarke), and from 
thence, at the firm's request (through defendant), to another warehouse 
in Sackville-street. For taking some bundles placed on the lurry at the 
Dickinson.street warehouse, in addition to the proper load, he was offered 
and accepted а tuity of 3d. On the following day, at M'Lean's 
request, after delivering goods for the railway company at other ware- 
houses, be called at Messrs. Marsland & Clarke's, and there 28 bundles of 
cloth were given to him to deliver at certain addresses. For that he was 
to receive 18. Не had, it was alleged, no business whatever to be carting 
goods about for Marsland & Clarke, his duty being, as soon as he had 
disposed of the cloth taken from the railway goods warehouse, to return 
there for further orders. The delivery of the 28 bundles would have occu- 
pied the horse and lurry two or three hours, for which the railway com- 
pany were psying the firm of carters (M‘Lean’s employers). Before the 
job was finished one of the railway company's carting inspectors was on 
the man’s track, and the company refused to pay for the use of the lurry 
after a given time in the day. This prosecution had been undertaken 
with the assent of the Attorney-General, whose fiat was produced. It 
was contended that the carter wasan agent within the meaning of sec. 1 
of the Act, and that the promise to pay 1з. to him was a corrupt promise, 
and therefore punishable under the Act. | 

After hearing the evidence, the stipendiary fined defendant 20s. and 
pier рне £10 103, extra costs on the second charge, the first having been 
withdrawn. 


Customs Duties.—It has been decided that, under the New Zea- 
land tariff, аро of antiseptic telephone covers are subject, as 
* pre of telephones, electric appliances," to a duty of 10 per cent. 

val. 


Darlington. The Electric Light committee have decided to 
grant the borough electrical engineer (Mr. J. R. P. Lunn) an imme. 


diate increase of £50 per annum in his salary, with an additional 


£50 per annum at tht end of a certain period. 


Dublin.— In reference to the particulars of the tender accepted 
by the Corporation for steam turbine plant given on p. 1,028 of our 
last issue, we have received the following supplementary informa- 
tion :— AE 

The Electric Lighting committee recently had under consideration 
tenders for steam turbine plant, and after giving the matter attention at 
several committee meetings, it was resolved to recommend the Council 
to accept the offer of Willans & Robinson for a 1,500 kw. steam turbioe 
coupled to a Dick Kerr alternator at £10,043. When the matter came 
before the Council for confirmation it was found that considerable 
activity had been displayed in the direction of obtaining the acceptance 
of another offer in place of the one recommended by the committee and 
by the engineer (Mr. M. Ruddle), and finally, without referring the matter 
back to the committee for further consideration, the Council accepted the 
offer of the General Electric Co. at £8,725. The committee and their 
engineer аге, we learn, indignant that their recommendation should have 
been over-ridden. It is alleged that statements (subsequently printed 
in the loo il press) were made to the effect that plant of a similar type to 
that recommended by the committee (namely, Willans Dick Kerr combina- 
tions) had given coneiderable trouble in Glasgow, and that the Glasgow 
authorities had cecided, in future, not to entertain offers for this type 
and make of alternator. There is, however, we are assured, not the 
slightest foundation for these statements, and we are informed that it is 
not improbable tbat legal proceedings will be taken by the firm whose 
tender was parsed over in order to vindicate their position. 


East Stirling.— The Board of Trade have decided not to grant 
the Scottish Central Electric Power Co.'s application for a provi- 
sional order for the parishes of Falkirk, Larbert, Grangemouth, 
Denny, Dunipace, Kilsyth and Salamannan. 


. Bgypt.—In a report on the trade of Port Sudan (the new name 
given to an inlet on the West Coast of the Red Sea, 700 miles south 
of Suez and 35 miles north of Suakin), Mr. T. В. Hohler, the British 


representative, states that when all the works at the Port are com- 
pleted the quay will be over 14 rhiles long with accommodation for 
12 to 14 ships. Electric travelling cranes and coal hoists are being 
constructed here, and are expected to prove of great service. The 
importance of Port Sudan as a trading centre is regarded as con- 
siderable, and Mr, Hohler’s report gives particulars of the prospects 
of the place for merchants desiring to establish a connection. The 
report altogether is an interesting one, and we may add that the 
British Vice-Consul at Port Sudan is Mr. Echlin, who is well 
acquainted with the local conditions. 


Electricity in Mining.—At the meeting of the Balaghát Gold 
Mining Со. on Wednesday, the chairman (Lord Ribblesdale) said 
that the Kolar Mines Power Station (Ltd.) were making arrange- 
ments for increasing the scope of their operations. They had in- 
creased their capital by £25,000 in order to provide a plant to 
operate powerful underground hoists at the leading mines on the 
Kolar goldfield. The additional plant would be in use as soon as 

ossible, and they anticipated it would prove an economical factor 
in the working of the mines at greater depths. Owing to the drought 
between March and June last year it became necessary to stop a 
considerable portion of the electrical plant operated under the Cau- 
very scheme and to substitute steam. Since then, however, the 
Cauvery system had been working satisfactorily. Warned by that 
failure, the Mysore Government were considering the question of 
enlarging very considerably the storage reservoir, at the Cauvery 

8. 


Epsom.—An inquiry was held last week into the Council’s appli- 
cation for sanction to borrow £3,600 for additional generating plant. 

It was stated that the outstanding capital expenditure on electricity 
supply was £30,100. 10s., and the additional plant was necessitated by 
the growth of the undertaking and the increased demand for current. 

The electrical engineer (Mr. Н. Fostex) supplied technical details, and 
said he thought 1908 would show a considerable reduction in the charge 
on the rates. Since last Christmas there had been a larger number of 
applicants for current than at any period of similar length. | 


Exhibition.—An electrical exhibition is to be held at Devonport 
in September. | 


Germano-Swiss Water-power Scheme.—The British Chargé 
d'Affaires at Darmstadt (Mr. F. D. Harford) reports that the Lörrach 
(Baden) Council have approved а scheme for the utilisation of the 
falls on the Rhine on the frontier between Rheinfelden and Augst, 
by the erection of a large hydro-electric power station. The under- 
taking is to be called the Augst-Wyhl-n power station, and the 
concessionaires are the canton of the City of Basle and the owners 
of the Rheinfelden (Baden) power station. Тһе latter station 
already produces 15,000 н.р., but for the past six years the сот. 
pany has been obliged to draw largely upon the Swiss power station 
at Ве ап. .The projected station is intended to generate from 
24,800 н.р. to 80,000 H P., and a weir is to be constructed in such a 
manner that the works at the same time form separate Baden and 
Swiss undertakings. The cost is estimated at 860,000. 


Hackney (London).—The Electricity committee have been in 
negotiation with the promoters of the North Metropolitan Eleotric 
Power Supply Bill, and as the latter have agreed to make such 
modifications in the bill as to prevent the company from supplying 
electricity in Hackney for lighting, opposition to the bill by the 
committee has been withdrawn. 


Hammersmith (London).— The Electricity Committee recom- 
mend the Council to carry out the scheme prepared by the borough 
electrical engineer (Mr. G. G. Bell) for laying now feeders, &c., to 
meet next winter’s demand, at a total cost of £2,418. 

Application is to be made to the L.C.C. for sanction to a loan of 
£11,145, a portion of which is for extensions of mains. 


Islington (London).—4A low tension distributing main is to be 
laid (at an estimated cost of £130) to the new slaughter houses at 
the Metropolitan Cattle Market. 


Keady (Ireland).—The Council are considering the question of 
applying for а provisional electric lighting order. 


Lambeth (London).—An agreement has been entered into 
between the Borough Council and the South London Electric 
Supply Corpn. for a supply of electricity to the new Town Hall 
buildings being erected on Brixton hill at 3Àd. net per unit for 
lighting and 1#d. for power (ventilator motors), with meter rental 
80s. per quarter. 


Light Railways.—The Board of Trade havo recently confirmed 


the Mansfield and District Light Railways (Extensions) Order, 


1907, authorising the construction of light railways in the borough 
of Mansfield and in the urban districts of Mansfield Woodhouse and 
Sutton-in-Ashfield, and in the rural district of Skegby, &c. 


L. C. O. Electric Power Bill. —A number of the Borough Councils 
are supporting the resolution recently passed by Fulham Council 
urging that the bill shoald b» withdrawn. | 
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Liverpool.— The salary of the tramways traffic manager (Mr. 
C. W. Mallins) has been increased from £700 to £750 per annum. 


Lytham. —4A provisional electris lighting order has been granted 
to the Council. 8 


Marylebone (London) .—The Finance committee of the London 
County Council recommend that the electricity loan of £1,400,000 
be placed upon a permanent basis from Dec. 31 last, with interest at 
4 per cent. per annum. The Borough Council, however, are to bear 
the difference in cost of interest of bills now current, which were 
issued for the purpose of the loan at £4. 6s. 6d. per cent. discount. 
The Borough Council have agreed to this suggestion. 


Mexico.—An instructive report has been issued by the secretary 
to the British Legation at Mexico (Mr. W. Max Müller) concerning 
the trade route of the Mexico Isthmus (Tehuantepec) Railway, а 
very important railway undertaking operating between the terminal 
ports and Coatzacoalcos and Salina Cruz, and regarded by Mr. 
Müller as the moet important British enterprise in Mexico. These 
places are situate within the district so alarmingly affected 
by recent seismic disturbances. The undertaking of the con- 
tractors (Messrs. 8. Pearson & Son) includes oilfields at San 
Cristobal, whence a 20 miles pipe line has been laid to Mina- 
titlan. Messrs. Pearson have built general offices and shops and 
a hospital at Rincon Antonio at an elevation of 900ft. and dis- 
tant 125 miles from Coatzacoalcos. The shops are equipped with 
the most modern machinery, and every machine is direct driven by 
electricity. This is also the case at the company’s extensive works 
at|Salina Cruz and Coatzacoalcos. The generating plant is steam 
driven, erude oil being used as fuel. At both terminal ports the 
quays are provided with electric travelling cranes of great power, 
four to each wharf, with an operating reach from vessels to ware- 
houses or cars of 80 ft., and wi'h numerous capstans also worked 
electrically.. | 

Middlesbrough.—At the meeting of the Corporation last week an 
effort was made to refer back for further consideration the agree- 
ment with the Cleveland & Durham Electric Power Co. 

Councillor CaLvERT said by the arrangement with the company the 
committee would be saved immediately a capital expenditure of £12,000, 
Tae position that the ratepayers would find themselves in if the agree- 
mint was entered into was this, that they would in the first year on 
whieh they entered into it be £1,000 better off than if they had spent 
the capital to produce the extra electrical energy which would be 
required next winter, and they would not have the burden of the capital 
to find or redeem. As the years went on it would be increasingly better 
for the Corporation than it would be in the first year. Even if the 
Council expended the money they could not hope to get more business 
than they were likely to get under the arrangement they had made, and 
they would geb the business now, and be able to supply ii at a greater 
profit than if they expended the capital to extend the plant. By 15 votes 
to З the amendment to refer the matter back was defeated. 


Paignton.—Dolter Electric Traction (Ltd.) propose to extend 
the Torquay tramways system to Paignton, and the Council of the 
latter district have been asked to support the scheme. 


Penrith.—A provisional order authorising the transfer of the 
Penrith Electric Lighting Order, 1900, to & company has been 
granted by the Board of Trade. . 


Personal.—Mr. В. N. Tweedy, A.M.I.E.E., of Stourbridge, has 
been appointed manager of the Dublin and South of Ireland branch 
of William Coates & Son (Ltd.), 5, Leinster-street, Dublin, and 
Belfast, and sole agent for the Westinghouse Co. for Ireland. 


Poplar (London).—The electricity committee have decided to 
earry out extensions of the plant at the electricity works at an 
estimated cost of £2,550, to lay an e.h.t. feeder with switch panels, 
&ke.,at £1,800, and to obtain a motor converter and l.t. panel at £1,550. 


Presentation.—The employés of the Bournemouth electricity 
and tramway departments have presented a silver salver and 
barometer to Mr. H. G. Andrews, assistant borough electrical 
engineer, on his marriage. EM 

Swinton.—The Council have adopted the following scale of 
eharges for electric current :— Ж | 

Lighting: 44. per unit, or (alternatively) ls. per qu irter рег 8 с.р. 
lamp, or equivalent fixed, and 144. per unit for current. Power or heat- 


ing: For first 1,000 units, 14d. per unit per quarter and 1d. after. Meter 


rents: 1s. per quarter per meter for the equivalent of 300 8 c.p. lamps, 
pis 2s, per quarter per meter for the equivalent of more than 300 8 c.p. 
рз. | 

The Postmaster-General and Tramways.—A conference of 
about 50 local authorities took place at Westminster Palace Hotel 
(London) on Friday to consider certain clauses which the Post 
Office authorities wish to insert in tramway bills promoted by 
Manchester, Glasgow and Sheffield Corporations and the London 
County Council. | " | 

In the Glasgow and Manchester bills the Post Office proposes to insert 
a clause under which it shall be lawful for the Postmaster-General to use 
for the support of any telegraph the posts, standards and brackets erected 
in any street or public road by the Corporation in connecticn with the 
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tramways, to lengthen, adapt and alter them for that purpose subject to 
the conditions that no obstruction shall be caused to the traffic along or 
user of the tramways, that not less than 14 days’ notice shall be given, 
that the Postmaster-General shall pay the expense of altering such post, 
standard or bracket for tho protectiom of the public, &., and that the 
Postmaster-General shall, at his own expense, make good апу damage 
or injury and shall indemuify the Corporation against any expense to 
which they may be put, If any difference arises between the Postmaster- 
General and the Corporation it is to be determined under кес. 4 and 5 of 
the Telegraph Act, 1878. 

Ald. Warnwaricut, of Manches'er, was in the chair, and among the 
districts represented were London County Council, Birmingham, Sheffield, 
Leeds, Bolton, Bary, Newcastle-on-Tyne, Oldham, Preston, Rochdale, 
Salford, Stockport and Warrington Corporations. 

It was agreed that the Postmaster-General be requested to receive a 
deputation on the subject, and that London County Council and Glasgow, 
Manchester and Sheffield Corporations be recom nende to strenuously 
oppose the introduction of the new clause in their respective bills. 


Toronto.—The Provincial Parliament have refused to expro- 
priate the local Electric Light Co., and the Electrical Development 
Со.'в contract has been confirmed. 


Worthing.—An inquiry was held last week into the Council’s 
application for sanction to a loan of £2,133 for extensions of the 
electricity undertaking. | 

The town clerk (Mr. W. VERRALL) said that the loan was required for 
suction gas plant (£473), water-softening plant ( £160), extension of dis- 
tributing mains (£500) and meters ani house s2rvicas ( £1,000). 

The electrical engineer r GEOFFREY Porter) stated that it was an- 
ticipated that a saving would be effected on the running cost by the intro- 
duction of the gas plant. It would probably be nec?saary before long to 
obtain another feeder at u cost of £500, and he had suggested to the com- 
mittee the possibility of a further loan having to be applied for. The 
number of private consumers was 146. Tae committee hoped to reduce 
the cost to private consumers next autumn. 

The inspector (Mr. H. Ross Hooper) suggested that the committee 
sh ould recommend the Council to apply for a further sum to be included 
in the present application, as it seemed reasonably clear that to meet 
their fature requirements they had not got sufficient money. 


Electro-Harmonic Society.— At the simoking concert this 
(Friday) evening (the last of the season) to be held at the Holborn 
Restaurant, London, commeteing at eight o'clock, the chair will be 
taken by Major W. A. J. O'Meara, C.M.G., engineer-in-chief to the 
General Post Office. A 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


. Hey wood. It is reported that the profit on the past year's working 
of the tramways was £154, compared with а deficit in the previous 
year. 

There was a profit of £241 on the electricity supply works, com. 
pared with & loss of £696 in the previous year. | 


Hoylake.—At the Council meeting last week Mr. G. J. Griffith, 
J.P., said the position of the electricity undertaking was most satis- 
factory. 

The annual expenses had been £2,903. 83. 93. апа £3,132. 19s. repre- 
sented repayment of loans and interest of loans, a total of £6,036. 7s. 9d. 
The net profit was £726. 11s. 1d. They had increased the number of 
consumers by 100, or 14 per cent. In 1905-6 they sold 307,275 and last 
year 858,425 units, an increase of 46,104 units. They had decided to 
purchase a new battery to replace the one at present iu use, at а cost of 
£304, but as they were having an allowance of £115 for the old one the 
actual expenditure would be only £189. 


Leeds.—The net surplus on the past year's working of the tram- 
ways is £50,000, or £2,000 more than was anticipated. 

The total income for the year amounts to £327,794. 8s. 1d., or 10°69d. 
per car milo, compared with £312,166. 128. 8d. and 10 51d. The total 
expenses were £171,528. 15s. 10d., against £156,398. 12s. 3d. The in- 
crease in general expenses is mainly accounted for by rates and taxes 
( £19,471. 188, 9d.), compared with £12,069. 6s. 2d. for 1905-6. Cars are 
chiefly responsible for the additional expenditure (£1,913) under the head- 
ing of repairs and maintenance. In regard to power, the cost of fuel rose 
from £8,402 to £9,896. Total working expenses were 5:58d. per car 
mile, against 5:264. The gross profit is £156,265. 78. 3d , compared 
with £155,768. Ов. 5d. Deduoting £43,053. 6s. 5d. for interest, 
28,945. 198. 9d. for income-tax, £38,028. 188. 1d. for sinking fund, 
£30,373. 19s. 1d. for reserve, and writing off one-fifth of the amount of 
provisional orders (£372. 183. 4d.), the net surplus is £50,000, which will 
probably be transferred to the City Fund in aid of rates, 


Manchester.—The Electricity committee propose to contribute 
£10,000 out of the past years profits to relief of rates. 

Last year's estimated expenditure was £341,300, but the actual amount 
spent was £847,047, including £40,000 transferred to renewals suspense 
account. £25,724 has been transferred to reserve. The cost of coal last 
year was £42,533, against an estimated cost of £45,700. The amounts 
received last year for current and in meter and motor rentals was 
£345,819, or nearly £7,000 in advance of the estimate. On capital 
account the committee: purpose to spend in the current year £111,500, 
£46,000 for generating stations, buildings, machinery, &c., and £30,000 
for buildings and transformers at distributing stations. 


— ss cul — 
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TRADE NOTES AND NOTICES. ` 


NOW READY. 

«THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and thc Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 

Cardiff Corporation invite tenders for an extra high-tension 
three-phase feeder cable and an extra high-tension three-phase 
switchboard. Specifications from the borough electrical engineer 
and tramways manager (Mr. Arthur Ellis), Central Offices, The 
Hayes, Cardiff. Tenders (which will only be received from firms 
who have had previous experience of extra high-tension three- 
p work) to the Town Clerk not láter than first post 26th inst. 
ee also an advertisement. 


Pembroke District Council invite tenders for snpply and erection 
of a high-speed reciprocating engine, direct-current dynamos, 
switchboard and instruments, accumulators, tubular boiler, arc 
lamps and gear and arc lamp-posts Specifications may be seen at 
the office of the clerk to the Council (Mr. J. C. Manly), Town Hall, 
Ballsbridge, Dublin. Tenders to Mr. Manly before noon May 4. 
See also an advertisement. с 


St. Pancras (London) Council invite tenders for supply of arc 
lamp carbons for 12 months. Specifications, &c., at the electricity 
department offices, 57, Pratt-street, Camden Town, N.W. Tenders 
to the town clerk (Mr. С, Н. F. Barrett), Town Hall, Pancras-road, 
N.W., by noon May 18. See an advertisement. 


Malvern Gas and Electricity committee invite tenders for supply 
of stores for the electricity department for the ensuing 12 months, 
including bitumen, joint and junction boxes, oils, waste and cleaning 
materials, house fuse boxes and electricity meters. Further par- 
ticulars from the chief engineer and manager (Mr. W. J. Rendell 
Baker), Council Offices, Malvern. Tenders to the town clerk (Mr. 
Н. L. Whatley) by 29th inst. See also an advertisement. 


Hull Electric Lighting committee invite tenders for supply and 
laying of high and low-tension mains, pilot and telephone wires, 
casing, boxes, &., required in connection with the extensions of 
the electric lighting mains during the period ending March 81, 1908. 
Tenders (addressed and delivered under seal to the Chairman of the 
committee, Town Hall, Hull) by noon April 28. 


Islington (London) Lighting committee invite tenders for supply 
and erection of a fan 22 ft. diam.) and a single-phase alternating- 
current motor. Tenders to the town clerk (Mr. W. F. Dewey), 
Town Hall, Upper-street, N., by noon May 8. 


Glasgow Corporation invite tenders for supply of (1) main cables, 
(2) small cables and wires, (8) electricity meters and (4) arc lamp 
carbons for 12 months from May 81. Tenders to the town clerk 
(Mr. A. W. Myles), City Chambers, Glasgow, by 22nd inst. 

Glasgow Corporation also want tenders by April 25 for stores to 
the cleansing department, including carbons, incandescent lamps, 
ironmongery, castings, india-rubber goods, &c. 

Handsworth District Council invite tenders for supply, delivery 
and erection of extension pipe ors at their electric power station. 
Tenders to the clerk (Mr. H. Ward), Council House, Handsworth, 
before noon April 24. 


оон Electricity committee invite tenders for boilers, 
economiser, feed pumps, steel chimney at feed-water tank, and 
also for turbo-alternator generating sets and condensing plant. 
Tenders to Chairman by noon May 5 


from £400 to 


Luton Corporation want tenders by noon May 8 for a boiler, 
stokers, 500 kw. steam generator, condensing plant, feed pump, 
pipework, coal bunkers, elevators and conveyors, &c. Specifica- 
tions from the Borough Electrical Engineer. 

Warrington Electricity and Tramways committee want tenders 
by noon April 28 for two water-tube boilers, stokers, economiser, 
&c., coal conveyor, induced-draught plant and three-wire balancer. 
Specifications from Borough Electrical Engineer. 


Kirkcaldy Corporation invite tenders for a boiler feed pump of 
8,000 gallons per hour capacity. Tenders by last post on Satur- 
day, May 4. 


Callan (co. Kilkenny) Town Commissioners invite estimates of 
the probable cost of the erection of plant for public electric light- 
ing. Applications to Town Clerk before June 8. 


Sheffield Electric Light committee want tenders by 10 ала. 
April 25 for 12 months supply of coal. Specifications, &c., from 
r. S. E. Fedden. 


Portsmouth Corporation require c.i. columns and brackets by 
10 a.m. April 25. "Tenders to the Town Clerk. 


Messrs. Preece & Cardew are instructed by Shanghai Municipal 
Council to invite tenders for the supply and delivery c.i.f. Shanghai 
of one 800 kw. horizontal steam turbo-alternator (single phase) with 
condenaing plant. Specification, &c. from Messrs. Preece & Cardew, 
8, Queen Anne’s-gate, Westminster, S.W., to whom tenders before 
noon May 4. 


The Provincial Government, Liége, want tenders by May 2 for 
the construction and working of an electrio tramway. А deposit of 
20,000fr. (2800) is required to qualify any tender. 


TENDERS RBOBIVED AND AOCBPTED. 


Following is the complete list of tenders received by Dublin 
Corporation for а 1,500 kw. steam turbine set. Further particulars 
are given in another column :— 


General Electric Co. (Westgarth turbine) (accepted) ........ ‚195 
Maschinenfabrik Oerlikon .............. en ca. os ib Aa d 11,608 
C: А. Parsons & Оо. еуен ia = жж esate eke eo. 11,553 
General Electric Co. (Parson'e turbine)............... e. 11,885 
British Thomson-Houston Со. ............. ЖОРОЛГО 10,432 
Brush Со. %%% „eee „„ „e „„ „e „ee „ee оо э» о эбе е өө ve э э @ e 10,194 
Willans & Robinson (Dick Kerr alternator) (recommended).... 10,043 
British Westinghouse Coo nnno 9,998 
Willans & Robinson (Bruce Peebles alternator) ...... es... 9,918 
Do. (G.E.C. alternator).......... — .. 9,657 
Richardsons, Westgarth & Co. (Dick Kerr alternator)........ 9,426 
Do. do. (Siemens alternator) ........ 9,171 

Do. do. (G.E.C. alternator) ....,..... 9,026 
Siemens Bros. & Co. (Rateau turbine) .... | Partial tender 8,764 
Do. (Westgarth turbine) | ошу 8,491 


Gravesend Council have accepted the following tenders for elec- 
tricity stores for a year :— 

Tomey & Sons, J. Stone & Co., W. H. Willcox & Co., Е. Bird & Co. 
and Pryke & Palmer for engine.room stores ; W. Gray, A. Bond & Son, 
H. Cook, Stone & Co., H. Franklin, Jones Bros. and the British Electrical 
Trade Supply Co. for oils, &c. ; Siemens Dynamo Works for glassware ; 
Albion Elec. Lamp Works, Veritys Limited, A. С. Hands & Co. and the 
Electrical Co. for lamp stores; W. J. Holland for meter boards, Ferranti 
Limited and Giepel & Lange for meters. 


Amongst the recent orders received by the Empire Roller Bear- 
ings Co. for their patent roller bearing axleboxes are the following :— 
The fitting of 25 additional tramcars for the Brazilian tramways ; 
from the Madras Railway Co., for bearings for their main line roll- 
ing stock; а further supply for Calcutta rolling stock, and for the 
fitting of new cars for the Liverpool Corporation tramways, the 
Great Grimaby tramways, and additional bearings for the L. & Y. 
Railway Co. 


OPE (London) Council have received the following tenders for 
cable :— 

Western Electric Co., *£1,300; Siemens Bros. & Co., £1,885. 102. ; 
W. T. Неее Co., £1,340; British Insulated & Helsby Cables, 
£1,306. 4s. ; W. T. Glover & Co., £1,320; Callender's Co., £1,855. 

For supply and erection of a boiler, with chimney and super- 
heater, the following tenders have been received by Poplar Council :— 

Clarke, Chapman & Co., *£2,100 (heating surface 4,150 sq. ft. and grate 


ares 88 вд. ft.); Stirling Boiler Co., £2,800 (4,096 sq. ft. and 88 sq. ft.. 


and superheater heating surface 550 sq. ft.) ; 
(4,000 aq. ft., 98 sq. ft. and 670 aq. ft.). 
* Recommended for acceptance, 


Annual contracts for lamps have been placed with Cryselco 
(Ltd.) by the sae oving — 

G.P.O., L. C. C., Sheffield Corporation, Edinburgh & District tramways, 
the Corporations of Dewsbury, Salford, West Ham and Wigan, and the 
Mersey Docks & Harbour Board. | | : 


Hammersmith (London) Council have accepted the tender of the 
Fulham Steel Works Co. for erection of a steel shaft (100 ft. high) 


at the electricity works for £400. There were nine tenders, varying 
85. 


aboock & Wilcox, £8,050 
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The tender of Pryke & Palmer at £28. 15s. 4d. for steam piping 
for the hot well at the Bermondsey (London) generating station has 
been accepted. 


Aston Manor Council have accepted the tender of Johnson & 
Phillips for switchboard extensions, and that of the Adams Mfg. Co. 
for a year's supply of motor-starting switches. 


Stockport Council have accepted the tender of Fildes & Barlow 
for wiring the new offices at £120. 14s. 

Ryde Council have accepted the tender of Ashton & Holt for a 
motor and pump at £45. 10s. 


Ashton-under-Lyne Council have accepted the tender of the 
British Thomson- Houston Co. for a year’s supply of motors. 


Handsworth Council have placed an order for the supply of cable 
with Johnson & Phillips. | 

Bruce Peebles & Co. have received from Manchester Electricity 
committee an order for two 250 kw. Peebles motor-converters. 

Southport Council have accepted the tender of the Staveley Coal 
& Iron Co. for cast-iron troughs and pipes. 


Redruth Council have accepted the tender of the Urban Electric 
Supply Co. for public lighting for five years. 

Cardiff Council have accepted the tender of Bruce Peebles & Co. 
for a motor-generator for the docks sub-station at 21,080. 

Carmarthen Council have decided to accept the offer of J. B. 
Saunders & Co. for public electric lighting. 


Stokers.—The Underfeed Stoker Co. have received the following 
orders for the equipment of water-tube boilers with their stokers : — 

Stepney (London) electricity works (3 Babcock boilers, repeat), Islington 
‘1 ditto), Beckenham (2 ditto), Norwich (2 ditto), Devonport (1 ditto), 
Hereford (1 Stirling boiler), Ferndale Collieries power station (2 ditto). 

For the equipment of internally-fired boilers orders have been received 
from the City & South London Railway Co. (1 dry back marine), Hamp- 
stead (4 Davey Paxman economics, repeat) and Falkirk (2 Lancashire 
boilers, repeat). 

Exhibition Contract.—One of the principal contracts which 
Messrs. Wm. Coates & Son, of Dublin and Belfast, have in hand at 
present is the complete electric light installation at the Irish Inter- 
national Exhibition, Dublin. The plant for this work is of 2,000 H.P., 
made up in 6 units of steam and gas. There are 600arc lamps, 
25,000 incandescent lamps, and about 50 motors driving various 
kinds of machinery in the stands. All the telephones, electric 
clocks, &c., are also being fitted by the company. 


BUSINESS NOTICES. 


Mr. John H. Harpin notifies that he has relinguished his position 
as manager for the Alliance Electrical Co. at their Birmingham 
depot in order to commence business as an electric lighting and 
power engineer, under the style of John Harpin & Co., at Bank- 
chambers, 47, Temple row, Birmingham. He wishes to receive 
copies of manufacturers’ lists. | 

The undertakings of the Kabelfabrik Aktien-Gesellschaft, Vienna, 
and the Mahrish-Schlesischen Aktien Gesellschaft für Drahtindus- 
trie have been combined under the title of the Kabelfabrik und 
Drahtindustrie Aktien-Gesellschaft, with head offices in Vienna. 

The Union Electric Co. (Ltd.) have increased their number of ex- 
change lines, and have established an isolated exchange at their 
‘London office with several lines serving the following departments : 


Secretary’s office, technical manager, commercial manager, accounts | 


office, arc lamp sales engineer, switch-gear sales engineer, dynamos 
and motors sales engineer, and order executing. The company’s 
telephones are all under the same number, Hop 2,970. í 


Messrs. Pritchetts & Gold have now an additional telephone ser- 
vice. Their telephone numbers are 8,181 and 3,182 Victoria. 


Messrs. теке & Shanks, of Birmingham, ask us to announce 
that Mr. Marshall Osborne is no longer in their employ. 


BANKEUPTOIES, LIQUIDATIONS, &c. 

Arthur Blackburn, formerly in business as an electrical engineer 
at Batley Carr and Cleckheaton, has been discharged subject to 
his undertaking to pay £20 in three years. Debts £302. 8з. 4d, 
and a first and final dividend of 5s. 944. had been paid. 


Harry, Aublet & Co. (Ltd)., 58 and 55, Curtain. road, London, E.C., 
is being wound up voluntarily. ` 


Electricity Works for Sale.—An advertisement contains раг- 
tieulars of a valuable freehold property, situate on an important 
river in the South of England, comprising a large water mill con- 
verted into an electricity generating station, two private residences, 
a riverside garden of over 1 acre and suitable for b 

three islands, valuable fishing rights, &c. . 


Agents Wanted.—The sole agents for an important ‘German. 


1 


firm manufacturing soldering and insulati g compounds, Be 
‘tm 


require pushing sub- agents in London and all important: towns in 


the United Ki , having good connections amongst eablé manu- 


facturers, electric light eompanies, &. See an advertisement. 
Sales Agency Required.—4A high-class German firm, manifac- 
turing electric measuring instruments, wish to treat with a first- 


uilding purposes, 


class English house for the 9 sales agency of its instruments 
for the United Kingdom and colonies. See an advertisement. 


An advertiser desires an agency for Holland in electric light and 
gas fittings, &c. 


Ediswan Carbone Arc Lamp.— On Friday evening last an 
opportunity was afforded members (and their friends) of the Royal 
Institution of examining and seeing in use the Ediswan Carbone 
white flame arc lamps, two of which were exhibited at the rooms of 
the Institution, in Albemarle-street, London. The lamps attracted 
considerable attention, and it was recognised that they marked an 
advance in the science of illumination. Their soft and diffused light 
and the steadiness of the flame were specially noted. We under- 
stand that the Edison & Swan Co. will be pleased to show the lamp 
in use to anyone interested at their showrooms, Queen-street, 
Cheapside, London, Е.С. 


CATALOGUES, &c. 


Pyrometers.—The accurate measurement of temperature and the 
provision of means for recording temperature variations are abso- 
lute essentials to certain industrial and engineering operations. 
The thermo-electric pyrometer of Crompton & Со. has been developed 
with these objects in view, and we understand from their latest 
publication that it has been successfully applied in practice for all 
kinds of temperature measurement. The publication referred to 
(U 12) gives much useful information regarding the Crompton in- 
strument and the illustrations of the thermo-couple and indicating 
instruments are well reproduced. The latest pattern is а portable 
type with instrument in carrying case. 


Wiring Cables.—A “ Silvertown ” booklet, entitled Cables for 
Electric Light Wiring,” is just published, and a copy should be in 
the hands of every wiring contractor and wireman. 


Circuit-breakers.—'The demand for good circuit-breakers is 
evidently on the increase, judging by the many types at present 
on the market. The Moy type No. 87 maximum current circuit: 
breaker is made for continuous-current circuits up to 600 volts, and 
capacities between 1,000 and 8,000 amperes. It із а carbon-break 
device and has a powerful magnetic blow-out. Beading contacts 
are also furnished to protget the main brushes when breaking the 
circuit. Sheet Nos. 87 айа 38 recently issued give full particulars 
and prices. | 


Cranes.—J. M. Henderson & Co., of Aberdeen, are well known as 
makers of electric cranes and cableways. Their latest publication 
takes the form of a large fourfold postcard, containing some excel- 
lent illustrations of their electric and steam cranes, and a cableway 
as employed in a quarry. 


Ammeters and Voltmeters.— Johnson & Phillips’ latest list, which is 
of uniform size with their previous publications, is devoted to dead- 
beat moving iron ammeters and voltmeters for a.c. and o.c. cireuits. 
This pattern of instrument is fitted either in round iron cases or 
sector pattern cases. It is also made up in portable form of 
polished walnut wood cases with carrying strap. Price list MI 
contains fully illustrated particulars and prices. 


Hydro-Electric Power.—The latest Bruce-Peebles publication is 
a brochure containing a complete description of the hydro-electric 
installation of the North Wales Power & Traction Co. 2 


А.С. Instruments.—The three-phase wattmeters, both portable 
and switchboard types, made by Elliott Bros., of Lewisham, are the 
subject of their pamphlet A.C. 84, of which a copy is just to hand. 
The section on three-phase measurements should prove very useful, 
as a number of handy formule are given. The diagrams of connec- 
tions are very clear. 


Fuse Boxes.—The Bowen & Odery Mfg. Co., of London, send a 
preliminary list of their SP ironclad disconnecting fuse box with 
ventilated and enclosed fuses. It is claimed that these are of simple 
and substantial construction and occupy but small space. Relia- 
bility and safety are also amongst their features. 


Heating and Ventilating.—Messrs. Davidson & Co., Sirocco 
„нее Works, Belfast, have just published a handsome 
booklet entitled “ Heating and Ventilating,” in which illustrations 
of ventilating fans and typical illustrations of the same are 
mirably displayed. The text of the catalogue is printed in blue, 
and the disposition of the illustrations amongst the reading matter 
is both effective and artistic. The publication is divided into four 
main sections : (1) Sirocco apparatus, (2) heating and ventilating 
of industrial buildings, (3) ventilation of public buildings, (4) ship 
ventilation. The field covered is very complete from the point of view 


of ventilation. Probably the company would find it useful to issue 
е sections of the booklet separately to circulate amongst the 


heads of the various branches of industry dealt with, The publica- 
tion is one of the best arranged that we have recently seen. 


Exports of Electrical Goods and Apparatus.—The following 
| list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 


wire and materials, but not including electrical machinery which 
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t ; 
is not separately specified) from April 10 to 16 with the ports of 
destination :— | 

Aden, £54 (telegraph material). Africa— Alexandria, £152; Benguele, 
£94 (telegraph material); Caps Town, £141; Delagoa Bay, £10; Dar- 
ban, £613 (including £540 telegraph material); East London, £494; 
Kilindini, £66; Port Elizabeth, £48; Suakim, £50. Argentina—Buenos 
Ayres, £1,403 (including £341 telegraph material) Australasia—Ade- 
laide, £2,098 (including £65 telegraph material); Auckland, £75; 
Bluff, £60 ; Christchurch, £38 ; Fremantle," £60 ; Hobart £1,422 (tele- 
graph cable) ; Lyttelton, £138; Melbourne, £1,652 (including £450 tele- 
graph material); Otago, £1,025; Rockhampton, £14; Sydney, £2,006; 
Wellington, £1,747 (including £1,557 telegraph material) Belgium 
Brussels, £217; Ghent, £56. Berbera, £112 (telegraph mate- 
rial). Brazil—Pernambuco, £252. British Guiana—Demerara, £62. 
Burma—Rangoon, £276 (including £86 telegraph material). 
Canada—Quebec, £33; Toronto, £43. Canary Islands, £116. 
Ceylon—Colombo, £74. Channel Islands, £80 (telegraph material). 
Chili—Valparaiso, £68. China—Kowloon, £340; Shanghai, £129. 
Cochin China—Saigon, £20. Francs — Boulogne, £83. German) 
Bremen, £41; Hamburg, £11. Gibraltar, £418. Holland —Amsterdam, 
£158 (including £133 telegraph material); Flushing, £25; Rotter- 
dam, £5. Hong Kong, £456. India—Bombay, £1,492 (including £86 
telegraph material); Calcutta, £2,583 (including £450 telegraph mate- 
rial); Madras, £157. 'Japan—Hiogo, £200 ; Nagasaki, £349; Yoko- 
ħama, £1,700. Mauritius, £30 (including £10--telegraph material), 
Peru —Calloa, £41 (telegraph material) Nussia—Kureh, £3,673; St. 
Petersburg, £26. St. Helena, £90 (telegraph material). Siam—Bangkok, 
£237. Spain—Carthagena, £33. Straits Settlements—Singapore, £260 
eee £182 telegraph material). Uruguay—Monte Video, £706. 
otal, £28,117, against £10,924 for two days last year (April 11 and 12). 


COMPANIES’ MEETINGS AND REPORTS. 


— . — 


Cuba Submarine Telegraph Co. (Ltd.) 


The ssventy-first ordinary general meeting was held on Wednesday, 
Mr. CHARLES W. Рлв1вн (chairman of the Company) presiding. 
The SECRETARY (Mr. James Scott) read the notice coavening the 
meeting, and the auditors’ certificate. 
The CHAIRMAN : Gentlemen, we have a satisfactory ascount to lay 
before you, for our traffic during the last six months has been larger than for 
some years past. You will see from the comparative statement which 
we append to the report that the half-year ending June, 1905, gave 
£14,811, the following half-year gave £13,151, the first half of 1906 gave 
£17,638, and now we record for the half-year ending December last 
£18,458. This marked increase in traffic is partly due to the political 
rising which took place in the island, followed by the intervention of 
the United States Government, when a great deal of work was thrown 
upon our cables and we kept open the stations at night time to be of the 
best possible service to the authorities. Besides this exceptional cause of 
increase there has been going on a considerable movement in all business 
in Cuba, to which I alluded when I addressed you six months ago. Our 
cables have worked very well, and, luckily, our property did not seriously 
suffer from the terrible cyclone which occurred in October. Beyond 
the £18,458 of traffic, we have £1,549 of interest, &o., for the half-year, 
making together £20,007. Our expenses amount to £6,513, leaving a 
balance of £13,494 to deal with. We, therefore, are able to provide 
£3,000 for the preference dividend, £4,000 for a dividend at the rate of 
5 per cent. per annum on the ordinary shares and place £6,000 to the 
reserve. The expenses amount to £6,518, while for the corresponding 
half-year in 1905 they were £6,257, an increase of £256, which was due 
to the local expenses at the various stations. Turning to the balance-sheet, 
we nowincrease the reserve to £98,000, It is the true corner-stone of every 
cable company to have a strong reserve, and we feel it is the only way by 
which the interests of the shareholders can be securely protected. I regret 
to tell you that we have failed in obtaining from the law courts in Cuba the 
due recognition of our claim for the subsidy granted us by the Madrid 
Government when we laid the coast cables. We think we have been very 
hardly treated, but I suppose that the authorities there take a different 
view of the matter. We are now going to make the claim in Madrid, and 
hope we shall be more successful there than we have been in Havana. It 
is one of those difficult questions which arise from time to time. The 
Cuban Government rightly say they never gave the subsidy. Why ask 
them for it? It is not their business, But we reply that the cables are 
there and of great use to them. They never could have been laid without 
the subsidy, and it is very hard upon us to be deprived of it. We are in 
communication with our Foreign Office, and I am sure they will do what 
they can to help us at Madrid. Our claim against the United States 
Government for the damage done to our cables during the Spanish- 
American war is, I regret, still unsettled. To get payments for even the 
most just claims out of Governments seems a terribly slow process, 
and all I can say is that we mean to go on hammering away and 
hope in time to receive what is due to us. I wish to refer to 
another matter, which is of some importance, or may be of very 
great importance. We understand that a cable is shortly to be 
laid from New York to Colon, in the Isthmus of Panama, touching 
at a poiut on the coast of Cuba. The communication between Cuba and 
the United States is also to be increased by the laying of a cable from 
New York to Havana. Үе do not, of course, know to what extent these 
new cables with affect our business, but we are carefully watching the 
position, and our policy of strengthening the reserve fund is one which 
we think will tend to the best interests of the Company. Аз you are 
aware, we have been left pretty well to ourselves for many years. Ithink 
this is the seventy-first half.yearly meeting that this Company has had ; 
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but, of course, as time goes on, we must expect that others will wish to 
lay cables to Cuba, or, as in the case of this cable to Colon, that new 
cables should touch at the Island of Cuba. І am afraid that we can 
вау nothing in the matter. It is a sign of competition, and it is no good 
shutting our eyes to the fact. As far as we have gone in the present 
half-year, we have had a very good traffic to deal with. The earthquake 
in Jamaica brought us an unexpected amount of press and private 
business, and I hope when we next meet we will again be able to lay 
before vou a satisfactory report. I now move the adoption of the report 
and accounts. 

Mr. GEORGE KEITH seconded the motion, which after a brief dis- 
oussion was unanimously agreed to. 

Resolutions approving the dividends having been agreed to, a very cordial 
vote of thanks to the Chairman, Directors and staff terminated the 
proceedings. 


BABCOCK & WILCOX (LTD.)—The net profit for 1906 (after deducting 
depreciation, &c.) amounted to £285,928. 93. 11d., and with £31,960.14s.7d. 
from last account the balance is £317,895. 4s, 6d. Deducting interim 
dividends of 3 per cent. on the preference and of 8 per cent. on the ordi- 
nary shares (£69,400) the balance is £248,495. 4s. 6d. After paying the 
balance preference dividend, the directors recommend a final dividend for 
the half-year to Dec. 31 of 8 per cent. on the ordinary shares (tax free) 
with & bonus of 4 per cent. on the ordinary shares (also tax free). 
£100,000 is placed to reserve and £20,000 to the dividend equalisation 
fund, leaving a balance forward of £25,895. 4s. Gd. Further extensions 
at the works have been undertaken, for which it is expected ample em- 
ployment will be found. The volume of the company's business during 
this year so far is increasing. 


BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—At the fourth ordi- 
nary general meeting, held on Friday last, Mr. E. Phillips presided, and 
said the debts owing by thecompauy were £4,000 less, аз they had bought 
sparingly, on account of the very high prices of material. They had in- 
creased the depreciation reserve by £1,500, in accordance with the resolu- 
tion of the last general meeting. On the other side of the balance-sheet, 
patents showed a diminution of £146, although they now possessed 
several new and useful patents taken out by Mr. Berry daring the year. 
On this point he might say they were being approached with a view to 
the purchase of their rights in several countries. Preliminary expenses 
had been reduced by £1,500, the account, which was originally £8,554, 
being now £2,720. Land, buildings, &c., was larger by £424, owing to 
sundry additions and alterations to plant. The item of debts due to the 
company was much less, owing principally to the large amonnt written 
off. Net profit for the year, after writing off the capitalised value of 
patents sold and all expenses incurred in obtainiog them, was very nearly 
the same as for 1905. With regard to the writing off recommended in 
the report, this would leava them with a los3 to carry forward. With 
regard to their investments, these from time to time included (1) shares 
in companies, either acquired with a view to facilitating or securing busi- 
ness, and (2) shares received in part payment for goods. Under the first 
category a considerable amount was invested as long ago as 1903 in a 
company whose shares have depreciated owing to the misforjünes of two 
of the power companies in which it was deeply interestdd. At the time 
this investment was made it was considered a thoroughly sound business 
transaction. In consequence of the depreciation of these shares the 
directora had written down the value of the original investment to а large 
extent. Under the second category—shares received in part payment 
for goods—these shares were sold as received when possible, but, unfor- 
tunately, they were left with some owing to the difficulty of finding 
buyers. These shares had been taken into the accounts at a merely 
nominal figure. The two instances of loss to their company were ocoa- 
sioned, primarily, by the failure of the South Wales Co. to meet its 
engagements. That company also owed them а large amount іп cash, 
which they had been obliged to write off. The larger part of the balance 
of their total loss was incurred through orders received from a large com- 
pany, which was likewise unable to meet its engagements in oash, and 
they had been obliged, in common with other contractors, to take shares 
in satisfaction. As these shares are not saleable at their face value, the 
directors had taken them at а considerable reduction. The companies 
referred to, at the time the directors entered into the contracts, were 
thought to be thoroughly good for their engagements, and were backed 
by some of the shrewdest financiers in the City of London, who put very 
large sums into them, and even bought shares at а premium. To mitigate 
аз far as possible the blow that fortune had dealt them, the board had pur- 
sued a policy of severe retrenchment, 80 as to effect considerable economies. 
These economies consisted mainly of changes in the staff, which had not 
been brought about without serious thought. Thanks to the reserve 
of £6,000 and to the profit on the year's trading, it has been pos- 
sible to provide immediately for close upon £17,000 out of the total 
amount they considered it advisable to write off. With regard to the 
present position of the company, he considered the business to be in a 
healthy condition. They had a great many new customers on their books, 
amongst them the Admiralty. Competition had been, and was still, 
extremely keen in the trade, but they held their own. Despite the high 
price of raw materials their works output during 1906 was nearly 50 per 
cent. more than for 1905, if they excluded orders from the South Wales 
Co. The ratio of profit was, however, somewhat less. 

Mr. F. Bird said there was something said last year as to the sale of 
the American patents. Не saw nothing about this in the report. As to 
the alterations in the management, swooping horses when crossing the 
stream! was not always beneficial or always wise. 

Mr. WarroN asked what the additions to patents made during the year 
consisted of. He was one of the original men who went in with Mr. 
Billiugton, their managing director, in starting this company, with a view 
to making transformers, and, of course, improving upon transformers. 
He said that Mr. Berry had started an opposition company for the pur- 
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pose of making heating apparatus, which consisted, so far as his technical 
knowledge guided him, in a short-circuiting transformer. Did this patent 
belong to this company or to the new company ? 

Mr. BERRY: The point raised by Mr. Walton and to which Mr. Bird has 
attached importance is one I welcome the opportunity to refer to. I have 
an interest in this company of 20 odd thousand pounds, and my relatives 
and my friends have rather more than this. With regard to the opera- 
tions of the Berry Construction Co., they have no intention at the 
moment of manufacturing anything that this company can and is fitted 
to manufacture. І do not think it is a breach of confidence to say that 
& contract is now being entered into whereby I agree on behalf of the 
Berry Construction Co. to give to the Transformer Co. the order for all 
transformers required in connection with my heating and cooking patents. 
I am sorry, after all I have done in the past for the company, and shall 
continue to do, if this action on my part is misinterpreted. 

Mr. Watton: The point is do these patents belong to this company or 
not? Has our managing director taken counsel's opinion upon this 
point : 

The СнлвмАлк: The question was referred to two counsel and they did 
not agree. Mr. Bird has asked the names of the companies which have 
caused our great loss. These are the South Wales Electrical Power Dis- 
tribution Co., the Cleveland & Durham County Power Co., and the 
British Power Со. I think the latter was the originator of the other two 
concerns. With regard to the American patents, just before the last 
meeting we sold these patents, and part has been written off patents. 
The value of the patents to start with was £25,000 for four patents, and 
now they stand at about £28,000 for close on 100. 

The report was then adopted. 

Mr. A. M. Впллкатон (managing director) said he must dissociate 
himself from the words in the second paragraph of the report thut the 
current year will show improving results." He did not think that state- 
ment justified in view of the increasing competition, cost of raw material, 
and other things. He did not approve the change of management. He 
thought it false economy. Не had started this company, and for five 
years had worked nights and days in its interest. His agreement termi- 
nated at the end of April, and the suggestion was that he should be 
managing director, but not to bs called managing director, a proposal he 
could not entertain. | | 

Mr. WiLkiMsON then proposed that a committee of shareholders be 
formed, a suggestion which was adopted, Messrs. Marchmont, Beevor 
and Bird being appointed. 

CITY & SOUTH LONDON RAILWAY CO.—A special meeting of the pro- 
prietors was held on en | “ to sanction the creation and issue of part 
of the additional capital authorised by the City & South London Railway 
Act, 1903, and to authorise the exercise of part of the borrowing powers 
in respect thereof." The meeting was presided over by the Right Hon. 
C. B. Sruart-Wort.ey, K.C., М.Р. The secretary (Mr. W. F. Kwicurt) 
having read the notice convening the meeting, the OHarRMAN commended 
the resolution to the meeting, and in doing so said that the money was 
required in connection with their extension to Euston. He had been 
over the new line between Euston and King’s Cross the previous day and 
found everything in a forward condition. If nothing unforeseen occurred, 
the extension would be opened about May 11 by Mr. Percy Harris, chair- 
man of the London County Council. The City & South London line 
would then be linked up with the three great railway systems—the 
London & North-Western, the Midland ма. the Great Northern Rail- 
ways; also with the Piccadilly Tube at King's Cross and the Hampstead 
Tube at Euston. The proposal before the meeting was (1) that £200,000 
be created, and that the directors be empowered to raise such capital by 
the issue, wholly or partially at their option, of £5 per cent. perpetual 
preference stock or consolidated ordinary stock, in such amounts, at such 
times and on such terms and conditions as they may think fit ; (2) that 
the directors be empowered to issue 4 per cent. debenture stock to the 
extent of £50,000 in such amounts, at such times and on such terms and 
conditions as they may think fit. The proposals were carried unanimously. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—The revenue account 
for 1906, after providing £12,000 for interest on debentures and the pre- 
ference dividend to Dec. 31, shows a surplus of £79,131. 2з. 6d., from which 
is deducted £2,104. 14s. interim dividend at the rate of 5 per cent. on the 
ordinary shares for the half-year to June 30, leaving{£77,026. 8s. 6d. The 
directors now recommend payment of a balance ordinary dividend at the 
rate of 5 per cent. and a bonus of 5 per cent. (making 10 per cent. for tha 
year). Capital expenditure during the year amounted to £3,634. 193, An 
agreement was made with the Birmingham Corporation for the surrender 
to them of the lease of the Nechells horse tramway at Sept. 30 last, The 
lease from Birmingham Corporation of all the steam tramways within the 
city, with the exception of the Great Hampton-row line (at present un- 
worked), expired on Deo, 31, when the tramways were surrendered to the 
Corporation. The only tramways worked by the company within the 
city are the cable tramway and the Bristol- road electric tramways, 4 miles 
7 furlongs of route length. The repair shops and car sheds at Tividale, 
near Dudley, are now in operation, and an arrangement has been made 
with Birmingham Corporation for the passage over the Corporation’s 
tramways te tho depot of cars requiring repair. Negotiations have taken 
place with Yardley Council with a view to the sale to them of the com- 
pany’s undertaking and interests in Yardley, but it has not been found 
possible to come to any agreement. The tramway on the Stratford-road 
between the City Boundary and College-road, Yardley, has been recon- 
stracted for working by electric traction, and an arrangement has been 
made by which Birmingham Corporation operate the section of this tram 
way. Current for working this rection is supplied by the company from 
its power station in Yardley. The Coventry-road tramway, wbich is 
partly within the city and partly in Yardley, is worked jointly by the 

tion and the company on the basis of the receipts in each area 
belonging to the owner of the line. King’s Norton Council have purchased 
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for £26,000 the King’s Heath depot and portions of the King’s Heath and 
Moseley tramways within their district. All the lines in Aston worked 
by the company are now working by electric traction, with the exception 
of the Wheeler-street route. Negotiations are proceeding with Bir- 
mingham Corporation for the operation of through services between 
Birmingham and Erdington and Birmingham and Perry Bar, Handsworth. 
The surrender to Birmingham Corporation of 10} miles of tramway in 
Birmingham and the sale of the tramways in King's Norton has produced 
the following financial position : Assets, either in cash or easily realis- 
able, consist of sums deposited with the trustees and invested by them 
(£187,134. 6s. 3d.) and the amount temporarily invested by the company 
(£211,650), total £898,784. 6s. 3d. Iu addition to the revenues till 1911 
from the tramways under lesse to the company and the overhead equip- 
ment of the Bristol-road and Coventry-road tramways inside the city, the 
company possesses nearly 5 miles of cable and electrically-equipped 
tramways outside the city, and generating stations, car sheds and rollin 
stock required in connection therewith. There are also 50,996 tally. paid 
preference and ordinary shares of £1 each in the Birmingham & Midland 
Motor Omnibus Co. The cash already realised is more than sufficient to pay 
off the whole of the £300,000 debentures, but cannot be applied to this pur- 
pose, as the debentures are not redeemable until Oot. 15, 1917, unless the 
company be woznd up, or fail to perform the covenants of the trust deed. 
If the debentures are, not paid off till 1917 there will be a continuing loss 
arising out of difference of interest and expenses of about £3,000 per 
annum, and the directors are, therefore, considering the question of wind- 
ing up the company. 

DUDLEY, STOURBRIDGE & DISTRIOT ELECTRIC TRACTION OO. (LTD.) 
—The gross receipts for 1906 amounted to £46,282. 6s. 1d., and the expen- 
diture to £32,138. 19s. 10d., including £500 placed to depreciation and 
renewals account, interest on debentures, cost of repairs and mainten- 
ance, &c., leaving a balance of £14,143. 68. 3d. After deducting preference 
dividend and adding £506. 14s. 3d. brought forward, the amount avail- 
able is £9,650. 0s. 6d. The directors recommend a dividend of 5 per cent. 
on the ordinary shares. Expenditure on capital account during the year 
amounted to £2,699. 10s. 5d. The number of passengers carried was 
8,432,344, against 8,370,791 in 1905; average receipts per passenger 
1:18d., against 1:32d.; average working expenditure per passenger 0°78d., 
against 0:844, ; proportion of expenses to receipts 60 per cent., against 
63 per cent. i i 
- INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors’ report for 
the year to Dec. 31 last states that the lines of the company continue to 
work efficiently, and the direct Wheatstone working enables constantly 
increasing traffios to be dealt with without additional delay and with a 
minimum of errors. The revenue from message account and other 
sources amounted to £12610. 4s. 7d., compared with £129,761. 18s. 114. 
for 1905, a decrease of £5,151. 14s. 4d. Expenses were, on commercial 
and general account £46,675. 1s. 7d., and on maintenance account 
£26,968. 11s. 3d., total £73,643. 12s. 10d., against £70,792. 10s. 5d. for 
1905, increase £2,851. 28. 5d. The revenue account shows a balance of 
£50,966. 11s. 9d., and after deduction of income tax paid is reduced to 
£47,177. 18s. To this is added the balance of £16,698. 16s. 7d. brought 
forward, and £3,838, 5s. 10d. in ер of outstanding traffic receipts 
kept (with the approval of the shareholders) as an open balance in the 
accounts for 1905, which the directors have now decided to bring into 
profit and loss, making £67,714. 15s. 5d. The directors have also decided 
to provide £16,240 to meet the further depreciation to date which bas 
unfortunately taken place upon the company’s investments. Deducting 
this sum and the interim dividend of £10,625, already paid, the available 
balance is £40,849. 15s. 5d. The directors now propose to declare a 
dividend for the six months ended Dec. 31 of 17s. 6d. per share (making, 
with the interim, 6 per cent. for the year) and a bonus of 20s. per share, 
both tax free, carrying forward £8,974. 15s. 5d. They do not consider it 
necessary to re-invest the interest accrued during 1906 upon the un- 
appropriated investments aud upon the deposit of Russian Government 
Rente, and therefore propose to make a special distribution to the share- 
holders from these sources of £12,750, equivalentto 15s. per share. This 
distribution also will be tax free. The directors refer with great regret 
to the death in May last of Mr. W. S. Andrews, for upwards of 84 years 
connected with the company as manager, managing director and director. 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—Mr. E. 
Garcke stated at the meeting on Tuesday that the improvement fore- 
shadowed by him at last year’s meeting had been in large measure 
realised. They had carried, over 6,000,000 passengers, about 200,000 
more than in the preceding year. The average receipts per passenger 
were slightly up and the expenses were a little less. A satisfactory feature 
was that the proportion of expenses to receipts had been reduced from 
12:4 per cent. to 678. - 

ORIENTAL TELEPHONE & ELEOTRIC CO. (LTD.)—In their report for the 
year 1908 the directors state that, including £1,737. 12s. 6d. from 1905, 
and after deducting interim dividends of 8 per cent. on both preference 
and ordinary shares, and making provision for redemption of debenture 
stock and share capital, and other charges, the amount to be dealt with is 
£13,133. 53. 8d. The directors recommend payment of the final pre- 
ference dividend and of 4 per cent. on the ordinary shares, tax free 
(making 7 per cent. for the year), and the transfer of £8,500 to reserve. 
The company’s underground cabling operations in Madras, Moulmein, 
Rangoon and Singapore are steadily proceeding, and it is expected that 
these schemes will be completed this year. The electrical branch of the 
company has been worked to а moderate profit, but competition in the 
East, as elsewhere, has been very keen. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—The capital expenditure 
during 1906 was £12,699. 10s. 14. on the extension of feeders, purohase of 
five additional cars, the acquisition of a new car-shed, &c. The total 
revenue amounted to £109,266.142.84, Traffic receipts were £94,877.16s.6d., 
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an increase of £4,609. 48. 4d. over 1905. After deducting all expenses 
chargeable to revenue (including £11,229. 17s. 5d. interest) there remains 
£26,941. 19e. 1d., added to £724 8s. 10d. brought forward, making 
£27,666. 7s. id. The directors recommend that £2,500 be placed to 
renewals fand, £2,600 be transferred to credit of depreciation and 
regerve, and that dividends be paid of 5 per cent. on the cumulative pre- 
ference shares and 4 per cent. on the ordinary shares, leaving £616.103.11d. 
to be carried forward. An application has been made for an extension of 
time for the completion of the Hanley to Bucknall line and a portion of 
the Longton Blythe Bridge route. The remainder of the latter route, as 
well as the Newcastle to Trent Vale route, are to be abandoned. 


WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—The 
report for 1906 states the revenue was £24,279. 14s. 5d. Deducting expenses 
(including interest, repairs and maintenance, and depreciation) the profit 
ів £3,997. 13e. The available balance is £4,240. 1s. 9d. The directors 
recommend a dividend of 2 per cent. on the ordinary shares. Capital 
outlay during the year was £1,056. The arbitration proceedings with 
reference to the tramways in Dudley have not yet been concluded, the 
question of the price to be paid for Light Railway No. 5 of the Order of 
1898 having been taken to the House of Lords from the Court of Appeal 
by Dudley Corporation. The tramways owned by the company in Dudley 
are about 7 furlongs in length, and the price has been fixed by the arbi- 
trator at £9,086. The Corporation are under agreement to grant a lease 
of those tramways to the company for 21 Чч from date of purchase. 
Intercommunication has been established between Wolverhampton and 
Dudley and arrangements have been made with the South Staffordshire 
Tramways (Lessee) Co. for a through service of cars-baween Rileton and 


Walsall after May 1. The number of passengers carried was 4,102,874, | 


againet 3,640,275 in 1905 ; average receipts per passenger 1:39d., against 
1°44d. ; average working expenditure per passenger 0:80d., against 0:994.; 
proportion of expenses to receipts 64 against 69 per cent. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


а] 


NEW COMPANIES. 

ALUMINIUM CORPN. (LTD.) (92,846.)—Reg. April 10, capital £500,000 
in £1 shares, to acquire freehold lands, water rights and properties com- 
prised in agreements with the North Wales Power and Traction Co. (Ltd.) 
and the Law Debenture Corpn. and with the Aluminium Synd. (pro- 
moters), and to carry on the business of manufgcturers of and dealers in 
aluminium, electricians, electrical and mechanical engineers, generators 


and storers of electricity, &c. First directors, the Hon. Sir J. Sivewright, 


W. Beardmore, E. Manville and W. A. Smith. Reg. office, Basildon 
House, Moorgate-street, London, Е.С. 

ANGLO-NORWEGIAN ALUMINIUM CO. (LTD.) (92,830.)—Reg. April 9, 
capital £110,000 in £1 shares, to acquire and utilise water power at 
Vigeland Falls, near Christiansand, Norway, for the purpose of manu- 
facturing aluminium or other electrochemical or metallurgical изе 
to adopt agreements with V. Brug and with J. C. Hawkshaw, and ќо carry 
on the business of winners, producers and workers of aluminium, sodium, 
iron or other metals and their alloys, explorers (particularly in relation 
to metals and minerals and the development of electricity), &c. The 
subscribers (each with 600 shares) are, E. C. Hawkshaw, C.E.; W. B. 
McNewan, N. Vannpaham, C.E.; Е. R. Hodgson, Col. Н. B. Jeffreys, 
A. A. C. Verinton, engineer, and О. Hawkshaw, С.Е. 

NEWARC LAMP SYND. (LTD.) (92,801.)—Reg. April 5, capital £6,000 
in £1 shares, to с on the business of manufacturers of and dealers 
in lamps, wires and lines, electricians, engineera, suppliers of electricity, 
manufacturers of and dealers in electrical apparatus, &c., and to adopt 
an agreement with R. P. Myers. Reg. office, Leadenhall-buildings, 
London, E.C. 

PREMIER ACCUMULATOR CO. (LTD.) (92,855.)—Reg. April 10, capital 
£40,000 in £1 shares (11,000 7 per cent. cumulative preference), to ac- 
quire the business of electrical engineers carried on by A. Schanschieff 
and H. Stephens at Northampton as the Premier Accumulator Co., and 
to carry on the business of electrical and mechanical engineers and con- 
tractors, suppliers of electricity, manufacturers of and dealers in acoumu- 
lators, batteries, railway, tramway, electric, magnetic, telegraphic, tele- 
phonic and other apparatus, &c. First directors, Н. Stephens and A. 
Schanschieff, Reg. office, Cattle Market-road, Northampton. 


STATUTORY RETURNS. 


AFRICAN TRANSCONTINENTAL TELEGRAPH CO. (LTD.) — Return to 
March 11 gives capital as £300,000 in £1 shares, of which 220,850 have 
been taken up. £1 per share has been called up and £225,855 has been 
received, leaving £995 in arrears. A further £10 has been paid on 20 
forfeited shares, Mortgages and charges nil. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.) —Return to March 13 gives 
capital as £100,000 in £10 shares, 9,493 of which have been taken Up. 
£9 per share has been called up, and £84,807 has been received. Mort- 
gages and charges: £80,000 first debentures and one debenture with 
Capital & Counties Bank (Ltd.) to cover £10,000. 


CHARING CROSS, WEST END & CITY ELEOTRIO SUPPLY OO. (LTD.)— 
Return to March 19 gives capital as £2,100,000 in 180,000 preference, 
130,000 5 City Undertaking preference and 80,000 City 
Undertaking ordinary shares, of £5 each, of which 80,000 preference, 
80,000 ordinary, 80,000 Cify. Unlertaking preference and 70,000 City 
Undertaking ordinary have been taken up. £6 per share hab been called 
up ор 80, 000 preference, 80,000 ordinary and 50,000 City Undertaking 


preference shares, and 21,200,000 has been paid. £850,000 is considered 
as paid on 70,000 City Undertaking ordinary. Mortgages and charges: 
£445,786 4 per cent. debenture stock and £472,000 City Undertaking 
б per cent. debenture bonds. 


ELECTRIC WIRING & FITTINGS COO. (LTD.)—The capital in return to 
Feb. 8 is £5,000 in £1 shares, of which 1,382 have been taken up. £1 
per share has been called up and £1,875 has been received, leaving £7 in 
arrears. Mortgages and charges nil. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—According to return 
to March 15, the capital is £400,000 in 40,000 preference and 40,000 
ordinary shares of £5 each, all of which have been taken up. £5 per 
share has been called vp on 39,880 preference and 32,616 ordinary, and 
£362,480 has been received. £37,520 is considered as paid on 120 
preference and 7,384 ordinary. Mortgages and charges, £150,000. 


LONDON ELECTRIC WIRE OO. (LTD.)—According to return to Feb. 25 
capital is £150,000 in £5 shares (10,000 preference), of which 15,807 
ordinary and 5,956 preference have been taken up. £5 per share has 
been called up on 8,087 ordinary and 5,956 preference, and £70,215 has 
been received. £38,600 is considered as paid on 7,720 ordinary shares. 
Mortgages and charges nil. 


MUNICIPAL ELECTRIC LIGHT & POWER CORPN. (LTD.)—Return to 
Dec. 30 gives capital as £25,000 in 2,490 ordinary shares of £10 each and 
100 founders’ shares of £1 each, of which 37 ordinary and 30 founders’ 
have been taken up. £10 per share has been called up on the ordinary 
апа £1 per share on the founders’, and £400 has been received. Mort- 
gages and charges nil. 


OXFORD ELECTRIC CO. (LTD.)— The capital in return to March 15 is 
£150,000 in 20,000 ordinary and 10,000 preference shares of £5 each, of 
which 20,000 ordinary and 3,000 preference have been taken up. £5 per 
share has been called up on 16,200, and £81,000 has been received. 
£85,550 is considered as paid on 7,110. Mortgages and charges, £50,000. 


А. REYROLLE & CO. (LTD.)—The capital in return to March 5 is 
£20,000 in £1 shares (8,000 preference and 12,000 ordinary), all of 
which have been taken up. £1 per share has been called up on 8,000 
preference and 5,000 ordinary, and £13,000 has been received. £7,000 
is considered as paid on 7,000 ordinary. Mortgages and charges nil. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—Return to 
Feb. 26 gives capital as £300,000 in £5 shares (20,000 preference), all of 
which have been taken up. £5 per share has been called up on 39,650 
ordinary and 20,000 preference, and £298,250 has been received. £1,750 
is considered as paid on 350 ordinary. Mortgages and charges, £150,000 
34 per cent. debenture stock and £168,438 4 per cent. guaranteed deben- 


ture stock of the Central Electric Supply Co., being half loan capital. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.) Return to 
March 12 gives capital as £448,200 in 37,350 shares of £12 each, all of 
which have been taken up and paid for in full. Mortgages and charges nil: 


 MORTGAGES AND CHARGES. 


BRITANNIA ELECTRIC LAMP WORKS (1905) (LTD.)—Parliculars of 
£200 debentures, created by resolution of March 11, 1907, have been filed 
pursuant to вес. 14 (4) of the Companies Act, 1900. Property charged : 
Company's undertaking and property, present and future, except uncalled 
and unissued capital. No trustees. ° 


THOMPSON, RITCHIE & CO. (LTD.)— £600 debentures, created March 19 
and dated March 20, 1907, charged on compauy's undertaking and 
property, present and futare, including uncalled capital, have been regis- 
tered, No trustees. 


аа — 


CITY NOTES. 


— — 

MEMORANDA (April 18).— Bank rate 44 per cent. (since April 11, 1907). 
Price of silver 80$—80%,d. per oz.  Oonsols 86—861 for money, 
86} —86{ for account; 24 per cent. annuities 843—844. Consols Pay 
Day, May 3; Stocks and Shares Continuation Days, April 24 and 
May 13; Ticket Days, April 25 and May 14; Pay Days, April 26 and 
May 15; Mining Share Carry-over Day, April 23. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.) —Mr. John Gavey, C.B., 
late engineer-in-chief to the Post Office, has acc2pted a seat on the board 
of this company. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—An interim 
dividend has been declared on the deferred ordinary stock for the half- 
year ended Dec. 31 at the rate of 7 per cent. 

COLOMBO ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.) —Tho direc- 
tors have declared a dividend of 24 per cent. (tax free). . 

. COUNTY OF LONDON ELEOTRIC SUPPLY CO. (LTD.;\—The transfer 
books and register of second debenture stock will be closed from 22nd to 
30th inst. inclusive, preparatory to payment on interest due May 1. 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—The directors re- 


commend a dividend of 10 per cent. 


NORWEGIAN HYDRO-ELECTRIC NITROGEN CO.—This company, which 
was founded for the purpoae of working the Dirkeland-Eyde system for 
obtaining nitrogen from the air, has decided to increase its capital to 
29,640,000 krone (£1,846,000). This increase in capital is neoessiteted . - 
by an arrangement with the Badische Anilin & Soda Fabrik, Ludwigs- ' 
hafen, which. also possesses a patent for obtaining nitrogen from the air, - 
and intenda (0 work it. in conjunction with the Birkeland-Eyde system. It 
із proposed, after further patents have been taken out, to exploit different 
waterfalls and to erect saltpetre factories, ` 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIG | ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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Dundee tion ......... „ 10| 1,196 | + 34 | 55 51,521 |+ 7.092 4t| 44% t Do. "m per Cent. Ist Mort, Debs. 99 —1017 4 9 O0 ee ee on 
East Ham "- W ЭЙ 816 | - 20 2 1,808 |+ 8 | 100 431 ро. Vancouver Power Debs.. he — мы 4 6 0 | - АЗ 
Exeter ration... «`` 278 | - 16:1 {8 oll (+ 114 b| 3/0 | Buenos Ayres & Belgrano Ord... 815 0 83 858, 
Falkirk District . 5 10 325 * | 651 ; 5 3,0 | Do. 6 per Cent. A" фаш; Pref 5 = 5 9 0 oa 
Gateshead & Dist. Trams „ 5 | 1,138 | + 197) 13 23,047 |+ 655 5.80 De. B ЖЕЛ 44 - 53 1 11 6 | 4i 
Glasgow Corporation... ...... „ 13 | 17,060 | + 115 45 764,702 [+ 61,121 | St. 5% Do. 5 per С ent. Debs. ....... 14 E 411.8 
G a" rana sdhdisn rs we » 13 121 | - 21 |. 16 1,901 |t 50 [St. 5% | Do. Брег Cent. 2nd Debs. (red.) 11-14/|410 0 | se 
Gravesend—Northfleet...... 25:8 888 | + 148 |^ 13 2,930 + 240 [St. 5% | Buenos Ayres Elec. Trams. (1901) | | 
Great Northern & City Rly x A8 1,818 | + 195 15 24,101 |= 16 F ³ĩoꝛ0rꝛm’.. ⅛ mb eee . | es 
Gt. Northern, Piccadilly, &c „ 13, 3,910) + 230 15 56,329 = 101, 5}% | Buenos Ayres Grand National 53 
Greate реБ Casque „ 5 784 | + 140 13 7,004 |+ 207 fer Cent, Pref. Debs ..... 100 —104 5 6 9 . es 
Halifax r - ies Б e 100 6% Do. 6 per Cent. 1st Deb. Bonds. 100 —105 6 14 0 z T 
Hartlepool Ways - 5 354 | + 80 13 3389 |- 78 5| 8/6 | Calcutta Tramways (1 to 105,000).. 8 —84 414 0 2 а 
MES w 12 943 | + 325 15 12,083 |+ 6,386 5 2/6 | По. Nos. 105,001 to 157,610 ...... 71—3 8 0 6 Bl. |, .. 
Hong „ „ 13 | 87,074 | -F 81,075 2 816,135 |+ $2,768 | 100 2,6 Do. 5 per Cent. Cum. Pref. ...... 54—5{ a7. 0 sa Mi sa 
Huddersfield... А. 4 49 1,340 | — 19 2 3.378 | 607 1 43% Do. 45% 1st Deb. Stock (red.) ... 105 —103 4 3 3 | 
Hall Corporation.. Yn „ 13 2,194 | — 173 2 4.582 |+ 47 83. Cape Electric Tram Shares | ......... Ya — 16 ks i 
Iiford District Council . — w 18 422 | — 145 3 1.033 [+ 2 . 5% Colombo Tr. & Ltg. 5% Ist Mt. Db 935—102 4 18 0 2x 
likeston District Council.“ „ 10 116 | + 3 2 322 |+ 99 1 5% Havana Elec. Ry. Con. Mt. 5% - - 
Ipswich Corporation 5» 13 327 |- 14| 2 770 + 7 $1,000 50 year Coup. Bds. ..... .. 85 —207, 511 0 85 | 
Isle of Thanet Co. ............ eee T | ove a bas ва 10: 55 Kalgoorlie Elce. Trams, 5 per Ce nt. 
Jarrow epi bad 20864 97 5 185 ane 13 1,452 | 35 “А Deb. Stock .... "T 91 —95 5 5 0 >з © 
Keighley Corporation ...... „ 11 17 — 2 4i 6171 + 917 | 5 6% Do. 6 per Сещ. B" Ditto ..... 80 —84 7 2 6| .. Бр яз 
Kidderminster & District... wu 211 | + 117 13 1,285 + 56 5 1/0 Lisbon Elec. Trams, Ord, ........... 1ү—1{4 |8 9 6 1 TM | oe 
Kilmarnock Corporation „ 13 ы-у 5. . 97 4H 7,557 + 163 | 100 0/7] Do. 6 per Cent. Cum. Pref. .... 15—105 | 5 1 0 es lis! .. 
Lanarkshire Trams Co. ... 2 ae 1,167 | +° 293 15 15,130 + 2,868 St. 6% Do. 5 per Cent. Reg. Mort. Deb 98 —101 4 19 0 fe 101 | 95 
Lancashire United is" {20 1,050 | + 215 815 16,678 + 5,254 | St. 57 Madras Elec. Trams. 57 Deb. Stk. | 93 —101 | 419 0 | ла, ЈИ | = .. 
Leamington ....................ӊ » 5 247 | + 70 | 18 1,846 + 40 | St. 49% Montreal St. Ry. Sterling 4| per 
Leeds _ os ct vec ene r 5,683 | — 563 2 12,997 + 2,385 Cent. Debs, (ОЖ лыкчы айлы, 1092—14 4 6 6 i si 
Leicester ag Le, m 4B 2,116 | - 207 15 31,399 + 745 | St 6X Perth E. Trams. Ist Mt. Db, Stock 102 —103 | 4 14 3 | А 
Leith Corporation .. o 38 473 | - 9 18 24,232 + 6,286 .. 82 Sao Paulo Tramway, Light & Power 
Lincoln Corporation .. 98 vee - ^ A ; Co. 8100 Stock ... -| 129 —131 2 19 6 an 55 
Liverpool Overhead Rly. ... Бг КА 1,367 | - 83 | 4 20,861 + 81 a. | 5% Do. 5 per Cent. ist Mt, 2500 pb 957—917 5 8 0 £64 | 96} 
r 1| seit бтз 
n 70 4 + 6,156 1 29,469 + 6,153 
London Uni — "T a 5,247 | - 2,029 | {15 80,081 + 5,966 ELECTRICITY SUPPLY. | 
westof ә | 
— — * B dele. а 522 Tt 59% | 6 83/0 Adelaide Elec. S'ply Co.6% Си. Рг. 49—58 | 614 0| .. es 
Corpo » 13 12.997 - 930 2 | 37116 +  3,30| 103/4 BombayE.S. £T. 6% Cm. РЕВА „% | 510 0 | JA 
Mersey Railway ... „ 1 L1 7 66] 15 | 37667 + 15967 | St. 44% То. 4} por Cent. Deb. ВиК. (тет) 97 110 | 410 0 e [sn 
Merthyr..... ... » | 815) + 194 13 F700 e аар 25 бнаа Elec, (1-0) 8o | aot FR 0 82 | 
Metropolitan Dist. Railway} , 14| 7,801 | + 929) 15 | 117,376 - 2,893] „ % Do. £4 paid ... yay ж.е ‘2 
Metropolitan Elec. Trams РА 5 6,294 | + 2,959 13 53029 + 14,905 5t 5% City of Wellington Elec. Lit. and с | 
iddleton..... „ 5 647 ＋ 331! 13 4,2 1 + 459 Power 5 per Cent. Reg. Ist Debs. | 43 —51 413 0 | 
Nelson Corporation - a. AS 123 | - 73 3 477 а 63 .. 6% Cordoba Lt. & Power Co. Ist Mort. : 
Neweastle-on-Tyne Corp. „% 13 3,7861 - 263 2 8717 + 868 Stock £100,000 5 per Cent. Віз. | 90 —2 5 9 0) 
Newport (Mon.) е 19] Me|- | | 1з | 9 os Же bun 6 Trao, бо оГ Aum, 0 | 
N pton Corporation. a 13 3:6 | - 39 (2 824 + 178 d per Cent, Cum, Pref. ...... К 21-22 ©з 
Oldham, Ashton E Hyde. 5 873 | + 341 | 13 7,816 |+ 904 | Bt. 5% Do. 5 per Cent. Пер Bto AM 83 97 5 8 6 
Oldham Corporation . ...... „ 14 1730|- 226 3 6,223 + 810 St. 5% Elec. Supply Co. of Victoria брег | 
Perth (N.B.) Corporation ws .10 162 | -} 9 47 7.201 i | Cent. Ist Mort. Deb, St. vö — 95,8 7 0 
— A.) Elec. Trams... „ 12 1,482 | - 90) 15 29 821 " 149 | St 6% Indian Elec. Sup. & Trac. Co. Heh. | 
eterborough . » 5 235 | + 123 13 1474 + 15] St. Rd. Prov. Certs. ..... 106 — 109 | 61) 0 | 
Pontypridd District Coun.. Ae е 2 : m 1 0/74 Kalgoorlie Elec. Power * Lig 6 PEL | 
Portsmouth Corporation > 1652| — 464 2 sole |+ 218 | рег Cent Cum, Pref. ... | 432-8] T 
JS ЧА A 5 2,209 + 378 1 24,315 + 539 St. 5 М; idras E. М. Corp. 6 рег Cent. А 
— — . — » 10 655 | - PLUSS 1,651 + 342 Constn, Deb, St.. н 91j—97$ 5 ? 6 
Rochdale Corporation ...... Ф Sn Я m p - ] 16 Rand Electric. . . f ] —1i es 
— Corporation „ 1l 51$ | -- 66 12 1017 * 259 1 .. River Plate Electricity Со, Ord. ..| 32-4; n | é 
— enn nene нө „ 6 357 | + 270 13 957 |+ 285 p deg Dae брге Cent, nondum Vref, E ss" Же) 
Salford Corporation estes ads. dI 4,908 |= 1,07 2 | 10081 |= 770 | St 6% 1. 5 per Cent. Deb. Stock -. eee eee * 
Sheergess . eee» 3 80 | + 30 | 13 750 + 19 5 3) Rosario Elec. Co. 6% Pref. (1-20,000)) 6—34 | 5 9 6 ‘ 
Sheffield Corporation......... „ - 14 |. 5,053 | – 202 3 | 16,161 |+ 931 | 100 41. "Royal Elec. Montreal 41 коче... | | 
Sings pore — seem.» 18 [810,311 | 481,092 | 2 | $21,105 ＋ 82,555 „ It Mort. Neb... FFF 
ene ы 3248 919 | + 6 2 2.088 |+ 311 . 5% Shawinigan Water X Power 5 per | 
> — 210 999 | + 2 565 4. 145 Сеш. Bds., Scrip — | 98 —100 7 5 0 0 "n Ж 
(a) These com are with the corresponding period last year. Plus 3 days ` Ju calculating the yield, allowance has been made for accrued interest but not 
* Partly electrical. inus 3 days. Minus? days $ Plus 2 days, Plus 4 dars. Jor redemption, [ Ex Dividend, 


ТИГ Google 


DIVI- NAME. 


| . ! 
| ELECTRICITY SUPPLY. 
10 50 tBournemouth & Poole Elec, Sup. Ord.. 
10 46 | Do. 4j per Cent. Cum. Pref. 85 
10 6% Do. 6 per Cent. Cum. Second Pref. . 
St. 44% Do. 4} per Cent. Deb. Stock (red.) 

5. 3/6 , Bromley (Kent) El. Lt. & Power Shares 
St. 30% | Ро. Ро, Ist Debs. | 

5 5/6 | Brompton & Kensington Elec. Sup. Ord.; 

5 36 | Do. 7 per Cent. Pref... 

) Central Elec. Sup. Co.44 Guar, ‘Ub. Stock 

5 2/6 Charing Cross(W. Ena & City) El. Sup. Co. 

t 2/3 Do 3; per Cent. Pref. 
St. 4 Do. 4 per Cent. Deb. Stock (red. ys 

5 2/8 | Do. City Undertaking EE Cm. Pref. 

5 2/3 | Chelsea Electric Supply Ord. .............. 
st. 44% Do. 4} per Cent. ppiy St е (red.) . 
10 7/0 . pd of London Electric Lighting Ord. 
10 96/0 Do. 6 per Cent. Cum. Pref.. 


St. 54 Do. 5 per Cent. Deb. Stock (red, у 121 —124 | 


St. 43% Do. 44 per Cent, 2nd Deb, Stock (red. J 
5 954 | County of Durham Elec. P. D. Ord. t4 pd. 
5 94 Do. 5 рег Cent. non Cum. Pref. ......... 

1^ 6/0 County of London Elec. Бор ly Ord...... | 

10 90 Do. 6 per Cent. Cum. Pref. ............. | 


St. 48% Do. 4j4 Deb. Stock (all paid) (red.). 
St 437 Do. Second Deb. Stock Prov. Certs.... 
5 2/0 {Folkestone Electricity Supply Со. Ord 


5, 26 D 5 per Cent. Cum. Pre. . 
Do. .44 Ist Deb. Stock (red) . 
5 90 tHove Electric Lighting Ord. .... А 
5 9/0 Kensington & Knightsbridge Ord......... 
& 6% | Do. 6 per Cent. lst Pref.. n 


st. 47 | Do. 4 per Cent. Deb. Stock red.). 
St 4% | Kensingtn, & Kugtbg. Co. & Notting Hill 
Co. (Joint Station) 4 Deb. Stock (red.) 
3 24$ | London Electric Supply Ord. ,.............. 
5 30 Do. 6 per Cent. Pref . 
St. 4% Do. er Cent. Ist Mort. Ded. | 
5 4/0 | Metropolitan Electric Sup. Ord. ......... | 
t 28, Do, 43 per Cent. Cum. Pref. 
st 45 Do. : per Cent. Deb. Stock Ist Mort. 
St. 314 : er Cent. Mrt. Deb, Stockí(red.) 
100 49% Midian lec. Corp. for P. D. Ist Mort. Db. 
10. 57 | Newcastle & Dist. Elec. Ltg. Ord. (EY paid) 


100 44%; Do. 48 per Cent. Deb. 
5 84 | Newcastle Elec, Supply Ord. EPUM 
5 57 | Do. 5 per Cent. non Cum. Pref. . у 


6666696966 Фә 


100 4% | Do. 4 per Cent, Mort. Deb, red. 1907. 
1 3% Northern Counties Rlec. d ipsas 
100 44: ег Cent Deb. 
10 90 Notus ОН Electric Ord... 
100 44 Do. 4 рег Cent. 1st Mort. Debs. 
5 46 | Oxford Electric Ord. B ied ur 
St. 14 Do. 4рег Cent. Deb. Stock .......... 
5 50 | St. James’ & Pall Mall Elec. Ord ......... 
5 3/6 Do: 19 85 Cent. Pref, .. ... vas 
St. 33 ser Cent. Deb. Stock (red. E ДЬ, 


5 = ЕН Markets Electric Sup. Ord... 


St, 14. Do. 4 per Cent. Deb. Stock.. | 
5 30 South London Electric Supply Ord....... 
1 0/6 | South Metrop'n Elec, Lt. & Power Ord. 
1 054, Do. 7 per Cent. Cum. Pref... d 

St. 43, Do. 4j Ist Db. Stk. Redl N 
5 2/6 Urban Electric Supply Ord. Е 
5 26 Do. 5 per Cent, Cum. Pref. ........... | 

St. 4$. | Do. 44 per Cent. Ist Mort. Deb. . 
5 66 | Westminster Elec. Sup. Ord. iss 
5 23 | Do, 4% per Cent. Cum. Pref. 


ELECTRIC RAILWAYS, TRAMWAYS, At. 

St. 4% Baker St. & Waterloo 4: Кер Db. 8t. 
1 1/0 Bath Elec. Trams Pref. Ord. f 
1 9/6 | Do. брег Cent. Cum. Pref... 

St, 417, Do. 4} Ist Mort. Deb; Stock (red.) 

St. 47 | B'ham & Midland Trams 4} Ist Db. Stk. 
10 944 | Bristol Tramways & Carriage Ord. 

10 44 Do. Cum. Pref. (fully paid)... 

St. 4% Do. 4 рег Cent. Debs. ...................... 
10 60 British Electric Traction Ord............... | 
10 52 Do. 6 per Cent. Cum. Pref... 1 

St. Do. 5 per Cent. Perpetual Debs. er 

St. 13 Do, 4} per Cent. 2nd Deb. Stock | 

St. 4% Central London Ordinary Stock... 

St. 4% Do. 4 per Cent. Pref. Stock ............ 

St. 4% Do. Deferred Stock... 

100 1$ Do. 4 per Cent. Debs. 


St 4% Charing X. EZuston& Hmpstd Per. Db. Stk. j 


b 2/6 City of Birmingbam Trams. 52 Cin. Pref. 
100 4% ¢ Do. 4 per Cent. Ist Mort Debs... 
St. 22 lea pale London Bly. Con. Ord. 
St. 5% Do. 
St 5X | Do., /// ðè 
81. 5% | Do. 11001) FCC 
St. 17 Do. 4 рег Cent. Perpetual Debs 
16 6/0 Dublin United Trams. 800) Ltd, Ord.. 
10 6/0. Do. брег Cent Pref... 

и 4/0 Gt. Northern & Сиу Rly. "Pref. Ord. (4%) 
10 4,0 ` G. Northern, Piccadilly & Brompton Ord. | 
St. 4% ро. 4 per Cent. Deb. Stock.... 


St 4$X% Hastings & Dist. Elec.Trams.Co.4} bb. St 
16 9% : Imperial Trayuways Ord . 
10 6% ! Do. брег Сеш. Рге!......................... 

St. 43% : Do. 4) per Cent. Dea q 
5 1, 3 I. of Tunt E. T. & Lt. 5 per Cent. Pref. 

St. AZ Do. er Cent. Deb. Stock... 

St. 47/6 er td. Trams 5, Prior Lien D5. 'St. 


10. Liverpool Overhead Вау Ога. 


10 57 Do. 5 рег Cent. Pref. . | 

St. 42 Do. 4 per Cent. Deb. ........ 

10 50 London United Trams. 5% Cum. Pret 
Bt. 15 


Do. 4 ver Cent. 1st Mort. Deb. Stock. 
St Mersey Con. Ord. Stock N 
St. .. | Do. 8B per Cent. Perp Pref. . 
1 .. | Metropolitan Elec. Tramways Def. 
1 0/6 Do. 5 per Cent. Cum. Pref. ............... 
t 43x Do. 4) per Cent. Deb. Stock .. . .. 
D as New Gen, Tract. 6 per Cent. Cum. Pref 
10 8% , Potteries Electric Traction Ord. 
Do. 5 per Cent. Cum. Prel. 
: Do. 4} ү Cent. Deb. Stock i nt 
13:56d S. Met. Elec. Trams. & Ltg. 6% Cin. Pret. 
St. 38.31 Do. +per Cent. Deb, Stock.. 
100 5X = Sunderland Dist. Elec. Trins. БУ 1st Mt.Dh 
2: F Underground Elec. Rys. Co. of London.. 
5 Yorkshire (W. R.) Elec. Trams. Ord. 
D Do. 6 per Cent. Cum. Pref. . * 
St. "T. Do. 44 per Cent. 1st Debs. 
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DIVIDEND 
DUE 


Маг, Sept 


Feb, Aug 
Feb, Aug 


March .. 
June, Dec 
Feb, Aug 
Jan, July 
June, Dec 


April, Oct 
April, Oct 


Mar, Sept 


Jau, July 


Nr, In, 8, D 
April. Oct 
Jan, July 
June, Dec 


Feb, Aug 
Jan, July 
Feb, Aug 
Feb, Aug 
Јао, July 
Mar, Aug 
Jan, nir 
March . 


| March .. 


Feh, Aug 
Feb, Aug 


| Мат, Зе pt 


Feb, Aug 
Feb, Aug 
Feb, Aug 


June, Dec 


Feb, Aug 
Feb, Aug 


| May, "Nov 


| Mar, Sept | 


Mar, Sept 


Jun, July 


Feb, Aug 


Feb, Aug 


Jan. July 


May .... 


Feb, Aug 


est. 
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THE ELECTRICIAN, APRIL 19, 1907. 
ELECTRICAL сомеанне SHARE LIST. 


BUSINESS | 
WEEK TO 
APRIL 17. 


Low- 


10 : 
10 


10 


| British Westinghouse 6 рег Cent. Pref... 1 —1 


| ; Submarine Cables Trust (Cert. s 
* In calculating the yields, allowauce has been made for accrued interest bii not ior redemption. t Ex dividend. 


Erlos” | KATE 4. 
«| YIELD- 
apis mss 


ELECTRIC MANUFACTURING, ac. 


NAME. 


2 s. 

Aron Electricity Meter Ord. ............... 4-3 ` 1 
Do. 6X Cum. Pf. . F 7 
| Babcock & Wilcox Ord.. — ——ũ—kU : 840—4} 2 
Do. Pref... 185 -ly | 17 
British Insulated & Нему Cables Ord. =1 78 
Do. брег Cent. Pref... 63-6} 416 
Do. 44 per Cent. Ist Mort. Deb. (red. 101—104 4 6 
British Thoms'n-Houst'n 4j K Ist Mt.bb. 92 —90 14 


7 
5 
8 
7 
4 
4 
4 
Do. 4 per Cent. Mort. Deb. В ees 65 — 5 16 
Brush Electrical Engineering. ~ 
Do. 6 per Cent. Prof. von- Cum. | E 6 17 
Do. 4} per Cent. Perp. Ist Deb. Stock 89 —93 418 
Do. Perpetual 2nd-Deb. Stock ......... 16 —78 5 14 
Callender's Cable Con. Ord... 10 18 6 8 
Do. 5 per Cent. Cum. Pref. . 51 47 
Do. 4} per Cent. 1st Mort Debs (red. › 106 —103 4 8 
Castner-Kellner Alkali Uo. 1—1 514 
Do. 44 per Cent. lst Mort. Deb. (red.). 97 —102 4 8 
Chadburn's (Ship) Telegraph Ord. ...... 155—113 7 5 
Do. 6 per Cent. Cum. Prèf eee 17 —174 5 4 
j 1 & Co. (Nos. 1 to 51,000)......... 1 ZH 8 1) 
Do. 6 per Cent. Ist Mort. Debs. EET mar 5 1 
| Dick, Kerr & Co. Ord. .... . 114—1] 6 18 
Do. 6 per Cent. Cum. Pref sre 14—12, 4 17 
Do. 44 per Cent. Deb. Stock . se 11 101 4 6 
Edison & Бш United (*A" Sh. )(£8 pd.) 11—1 9 8 
Do. (£5 paid) ....... 94 —9 4 11 
Do. 4 per Cent. Mort. Deb. Stock (rd. { 86 —87 412 
Do. 5 per Cent. 2nd Deb. Stock......... 89 —72 5 8 
Edmundson's Klee. Corp. Ord. ... ........ 19—2) | 8 0 
Do. 6 per Cent. Cum. Pref. . 98 —4 710 
Do. 4) per cent. 1st Mort. Deb. » (red. n t9 -92 4,7 
Electric Construction Co... ids -y | $4 
Do. 7 per Cent. Cum. Pref. ............. 14-2 7 0 
ро. 4 per Cent. 1st Mort. Deb. ircd.) 81 —$4 4 15 
General Electric (1900) 5% Cum. Pref. 841-9 6 7 
Do. 4 per Cent. Ist Mort. Debs.......... 99 — ч 44 
Henley's Tel egraph Works Ord... . 12 —18 514 
Do. 41 рег Cent. Pref. ..................... Б} - 5 ' $ 18 
Do. 4$ per Cent. Ist Mort. Deb. Stock 107 —109. 4 3 
India Rubber, Gutta Percha, £c., Wrks. 153—161 6 2 
Do. 4 per Cent. Debs. (red.)..... 98 —100 4 0 
, Mather & Platt 5 per Cent. Cum. Pref.. К 1134-1136 6 
‚ Richardsons, West sping hod Ltd. Ord. 824—321 7 2 
Do. 6 per Cent. Cum. Pref. . ss ја 5 16 
To. 44 per Cent. Perp. Deb. Stock 9/ —100 410 
Simplex Conduits do 1 а 
Do. 6 per Cent. Cum, Pref, ...............| d ps 
Telegraph Construction & arri ad 30281 15 15 
Do. 4 per Cent. Deb. Bonds (1909) ... 100 —108 8 17 
Vickers, Sons & Maxim. Ltd., Ord. 21-21 5 17 
Do. 5 per Cent. non-Cum. Preference 2—15 14 1 
Do. 5 рег Cent. non-Cum. Preferred 18 — 171 5 
Do. 4 per Cent. 1st Mort. Db. Sk. (red) 448 —106 | 16 
Do. 4} per Cent. 2nd Mort. Deb. (red.) 105 - 107 4 4 
J. G. White & Co. 5 per Cent. (Со Рг 94—70 5 0 
Willans & Robinson Ord.. —.—y —Uᷣ 14 ' AN 
Do. 6 per Cent. Cum. Ргеѓ................ 8]-4j >. 
Do. 4 рег Cent. 1st Mort. Debs... _ 71—82 417 
TELEOR APHS. 
Amazon Telegraph .. foetus 3 —8) = 
Do. 5 per Cent. Debs. (red.) eese 83 91 5 10 
Anglo-Americaan . q 60 61 6 4 
t Do. Preferred nnns 1054 —106} 6 13 
Do. Deferred .... 225-228 7 16. 
Commercial Cable 4 per Cent ‘Deb. Stk. 93—95 4 4 
Cuba Submarine О 4—1 | 5 14 
Do. Preference 10 per Cent.. — 108—173 614 
Direet Spanish Ord... E m Б 10 
Do. 10 per Cent. Cum. Prei t = 5 8 
Do. 4] per Cent. Deb... ..... . 934-1014 4 9 
Direct United States Cable " 144-154 |6 3 
Direct 1 Cable 44% Rg. рь. (rd) 99 —101 4 9 
Eastern Ordinary. . . 1334 —140 
Do. 3h per Cent. Pref. Stock . 20-и i : ls 
Do. ег Cent. Mort. Deb. Btk. (red) 106 —108 | 8 14 
Essen xtension . e 154—158 5 2 
Do. 4 per Cent. Deb. Stock 105 —107 3 14 
Eastern & S. African 4% Mort. Deb. 1909 93 —101 | 3 19 
Do. 4% Mauritius Sub. Debs. (red.) 10 J lo 3 18 
G. N. (of Copenh en), with Coupon 69 85 —37 6 11 
Halifax & Bermu a 44% 1st Mt. Db. (red.) 99 —101 | 4 9 
Indo-European.. нннеее 53 —80 5 8 
Mackay Companies Common эшш... 70,,—7211| 6 10 
Do. Prelerence " sida | 7114—79 5 11 
Maurcoui's Wireless Teleg Co. -į . 
Pacific & Europe’n Tel.4 * Guar. Dhs(red. ) os —100 4 0 
W est Africun Telegraph Boe 1) —103 | 5 16 
West Coast of America .. e e — | Ба 
Do. 4 рег Cent. Debs. 99 —101 | 3 19 
West Iudis & Panama ........................ Heth | ЫҢ 
Do. 6 рег Cent. lst Pref. . m M ЕР | 710 
Do. 6 per Cent. 2nd Pref .. Sharad 6 —7 
* Do. 5 per Cent. Debs. ————gx 9) —102 4 18 
Western Te ‘legraph . 183—14 5 0 
Do. 4 per Cent. Deb. Stock (red.) ... 171 1013 17 
TELEPHONES. 
Amer. Telephn. & Telegb. Coll. Trust 
1, C00 4 per Cent. Bonds . 92 —94 1 5 
Anglo- -Portug'se Tel. 6% 1st Mt. Db. dtk. 99 —191 4 19 
Chili Telephone ..... eee 608-1511 
N Video Telephone Ord. ............. 2—13, 4 14 
Do. rer Cent, Pre. sce ces co } —133 4 17 
8 Co. Pref. Stock e ee 10 1094 5 10 
Do. Def, stock... ees 101 —103 5 4 
Do. 6 per Cent. Cum. Ist Pref. ese AL —18 |41 
Do. 6 per Cent. Cum. 2nd Pref. . 10 —12 5 0 
Do. 5 per Cent. non-Cum. 8rd Pref. . 5} 40 
Do. Deb. Stock 34 per Cent. iut 9, —98 812 
Do. 4 per Cent. Deb. Stock Coys | 100 —102 | 3 18 
Oriental, ese 16-10, | 17 
Do. 6 per Cent. Cum. Pref. . bait 416 
Do. + per Cent. Red. Deb. Stock . 95 — 42 
Telephone Co. of Egypt dà ee К 055 99 zi 4 8 
Unite | River Plato... 8 6171 5 9 
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The New Council of the I.E.E. 


AT the meeting of the Institution of Electrical Engineers 
last night, the following list of nominations for the Council 


for next session were announced :— 
ой di As President. 
The Right Hon. Lord Kelvin, O.M., G.C.V.O., F.R.S. 
As Vice-Presidents. 
Mr. F. Gill. Prof. G. Kapp. 


Col. Н. C. L. Holden. . Mr. C. P. Sparks. 


As Members of Council. 

Mr. W. M. Mordey. 
Mr. M. O'Gorman. 
Mr. W. Н. Patchell. 
Mr. G. W. Partridge. 
Мт. S. L. Pearce. 


Mr. W. Duddell. 

Mr. S. Evershed. 

Mr. H. E. Harrison. 

r. Ed. Hopkinson. 

Мт. J. W. Jacomb- Hood. 

Mr. Walter Judd. Mr. W. Rutherford. 

Mr. J. E. Kingsbury. Mr. А. А. C. Swinton. 
Mr. C. H. Wordingham. 


As Associate Members of Council. 
Mr. Albert Campbell. Mr. H. Human. Mr. J. Hunter Gray. 
Аз Hon. Auditors. 
Mr. Sidney Sharp. 
Аз Hon. Treasurer. 
Mr. Robert Hammond. 
The names of the new members of Council are in italics. 


Mr. Н. Alabaster. 


The L.C.C. Power Scheme. | 

AT the meeting of the. London County Council next 
week the Highways and Parliamentary Committees will 
put forward final proposals as to the course to be adopted 


| with the London County Council (Electric Supply) Dill, 


the views of the Progressives having been duly modified 
by those of the Municipal Reformers. Although the pro- 
posals are not officially known, they nevertheless appear 
to be common property. Apparently the object of the 
new Council is to avoid financial responsibilities by.leav- 
ing the supply of electricity in the hands of companies, 
and at the same time to obtain all the advantages that 
might have been obtained otherwise by the scheme 
by securing a certain amount of control The chief 
thing to control is, of course, the price at which electrical 


energy is to be supplied, and it seems that a suitably low 


price is to be secured by holding over the heads of com- 
panies a threat of purchase, which, however, is not likely 
to be enforced. If that is so, the companies need not feel 
very troubled. Existing undertakings are to coalesce, and 
by way of eompensation for reduced prices it is suggested 
that the concessions granted to companies should be ex- 
tended by 10 or 15 years. A maximum permissible charge 
of 1d. per unit is mentioned, but this can scarcely be.con- 
sidered seriously, and it has probably diminished very 
largely in percolating through to the unofficial daily press. 


arias cosa cu 


Intercommunication on Tramways. 

MUNICIPAL authorities have often been criticised for 
not adopting some uniform gauge for their tramways, so 
that rolling stock on neighbouring systems would be inter- 
changeable. As it is, the through running of cars has 
zenerally been impossible. As an example of this we may 
mention the tramways of the Leeds and Bradford Corpora- 
tions, the rail gauge of the former being 4 ft. 84 in. and the 
latter 4ft. The tramway systems of these towns, which 
are about 9 miles apart, meet at Stanningley, and through- 
passengers have hitherto been obliged to change cars at that 
point. Through-running, however, has now been obtained 
by means of a special truck designed by the manager of the 
Bradford tramways. In this truck each wheel is fixed to a 
sleeve, which can slide aud rotate on a fixed axle. The 
raising of a lever allows the wheels to slide along the axle 
as the car slowly moves along the tapering track between 
the two systems of different gauges, and the wheels can 
then be locked at either gauge. The pinions of the motors 
have to be made of sufficient width to permit of this move- 
ment. A car fitted up in this way is now running between 
Leeds and Bradford, and if it proves satisfactory, the 
new truck will be adopted for this part of the service. 
Although an arrangement of this kind permits through- 


42 


— — — — 


THE ELECTRICIAN, APRIL 26, 1907. 


running as different tramway systems are linked up, it is 
certain to cause some inconvenience, and only emphasises 
the short-sighted policy of local authorities in adopting 
different gauges, thus producing a state of affairs which it 
is practically impossible to remedy fully, owing to the great 
cost of altering the gauge once the track is laid. 
Maintenance of Tramway Track. 

THE general feeling that tramway fares in many cases 
have been so far reduced as not to allow an adequate reserve 
for repairs and depreciation is emphasised by the meeting 
of the Potteries Electric Traction Co. on Monday last 
when the Chairman, Mr. G. Е. M. CORNWALLIS- WEST, 
remarked that if electrical engineers 10 years ago had 
known as much about electric traction as they do now they 
would never have suggested the life of permanent way to 
be from 17 to 20 years; nor would they have used 85 lb. 
rails, or single track with turnouts where double track. was 
practicable. We need scarcely remark that at the present 
time the use of 851b. rail is rare, although it used to be 
general; but, nevertheless, even with the heavier rail which 
is now usually put down, the life of track is rather a 
matter of doubt. It would, therefore, be well for all tram- 
way companies to pay greater attention to the provision of 
an adequate renewals fund, so that the evil day may be 
provided for in advance, for not every company is in a 
position to meet a 70 per cent. increase in expenditure on 
repairs. 

9 
Lifeguards on Electric Tramways. 

IN the annual report of the traffic manager of the Liver- 
pool Corporation Tramways particulars are given of tram- 
way accidents at Liverpool during the past year. It 
appears that in 44 cases the lifeguards on the cars have 
come into operation, and in every case the obstructing 
pedestrian has been pushed clear of the track without any 
serious injury. This is а very good record, and is worth 
noting, as the Liverpool Corporation have adopted the 
plough type of lifeguard for all their cars. The pattern of 
lifeguard operated by a trigger, and in which the obstruc- 
tion is picked up, seems to be the one which has been 
adopted by most other tramways; but the plough type is 
certainly worth careful consideration, in view of the results 
mentioned above. 

К сыш 


Telephotography.—It is reported that Prof. Korn has suc- 
cessfully transmitted photographs from Munich to Berlin, a 
distance of 240 miles, and back again by means of his system 
of telephotography. 

Obituary.— We regret to have to record the death of Mr. G. 
Hopkias, who was consulting engineer to the North Metro- 

olitan Tramways Co. up to the time of its absorption by the 
ondon County Council, He devoted special attention to 
tramway construction and maintenance. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18, 1904 — 
Garachico (Teneriffe) Santa 

Cruz de la Palma ........ July 12, 1906 — 
Grand Canary—Lanzarote .. Sept.18, 1906 — 
New Brunswick—Prince Ed- 

ward Island.............. Jan. 9,1907 — 
Tenedos—Chio ............ Feb. 18, 1907 April 22, 1907 
Panama — Buenaventura... Feb. 28, 1907 — 
Buenaventura—Santa Elena.. Feb. 28, 1907 — 
Tangier—Cadiz ............ Mar. 20, 1907 — 
Cadiz —Teneriffe .......... April 10, 1907 — 

akar—Konakry .........- April 24, 1907 — 


— — OM — 


The Tramways and Light Railways Association.— The 
Official Circular for April deals very fully with the rating of 
tramways and the recent appeal of the London United Tram- 
ways Co. There is also a communication on “ Corrugation " 
from the track superintendent of the Philadelphia Rapid 
Transit Co. 

Electric Lighting in Dublin.— According to the Dublin 
Evening News, several improvements are now being made in 
the lighting of Dublin. All the bridges are to be lighted in 
future with electricity instead of with gas. The lighting of 
the Grattan statue in College Green, and that of other public 
monuments, is also being converted. 


Wireless Telegraphy.—A wireless telegraph station has 
been established by the owners of the Red Star line of steamers 
on their quay at Antwerp in order to keep up communication 
with the company's vessels in the River Scheldt, where ships. 
are often detained, more especially in winter, by fog. The 
station, however, only benefits a very limited number of vessels. 


University College Engineering Society, London.—At the 
forthcoming dinner of the Past and Present Engineering 
Students of University College, London, Sir A. B. W. Ken- 
nedy, F.R.S., Sir W. Matthews, Sir A. Rücker, F.R.S., Prof. 
J. A. Ewing, F.R.S., and other guests are expected to be pre- 
sent. Application for tickets should be made at once to Mr. 
J. A. Smith, University College, Gower Street, W.C. 


A New Glow-Lamp Tester.—In the Elektrotechnische Zeit- 
Schrift a description is given of а wattmeter fitted with 
lamp holders so that it can be conveniently connected to a 
lamp circuit, the lamp to be tested being fixed in one holder 
and the supply connected to the other. In addition to indi- 
cating the watts, the instrument can also be fitted with a second 
scale, calibrated to show the cost of burning the lamp for an 
hour at any particular price per unit. 


Students’ Section of the I.E.E.: Summer Tour.—It is pro- 
posed that this year, instead of making the usual visit to an 
engineering centre in England, a visit should be paid to the 
large engineering works in Switzerland. Preliminary arrange- 
ments have been made, and permission is being asked to 
visit several works, including those of Messrs. Brown, Boveri 
& Со. (Ltd.), the Maschinenfabrik Oerlikon and the Jungfrau 
Electric Railway Co. The visit will take place about the 
second week in July, and it is proposed to divide the time 
between Zurich and Interlaken. Messrs. Thos. Cook & Son 
have the arrangements in hand. 


Cost of Coal on Steam and Electric Railways.—The cost of 
coal for steam locomotives is approximately 15 per cent. of 
the total operating expenses for steam railroads, and is the 
largest of the expenses for materials. According to the 
Electric Railway Heview, data contained in the annual reports 
of a number of the larger systems indicate that the annual 
coal consumption is, on the average, about 2,500 tons for each 
steam locomotive. From the United States census report on 
* Street and Electric Railways," covering 799 operating com- 
panies, the cost of fuel for power for electric railways appears 
to be about £3,000,000, which is a little over 10:5 per cent. of 
the total operating expenses. 


Electric Sand Supply Oar.—The Electric Railway Келеш 
gives an account of a sand supply car used by the Knoxville 
Railway & Light Co. for sanding the track during bad 
weather and for replenishing the supply in the sand boxes of 
the regular cars. Along both sides of its interior, bins about 
3 ft. high and having a capacity of 5 cubic yds. of sand have 
been provided. Leading from each of these bins, at a point 
midway from each end, is a sandpipe which conveys the sand 
from the hopper to the rails of the track. The flow of the 
sand is regulated by cut-off valves which are worked by levers 
located inside the car. In addition to these sand pipes there 
are four plug taps, one being located at each corner of the car. 


Energy Lost in Electric Railway Motors.—In a Paper en- 
titled ** The Anatomy of a Railway Motor and Control Equip- 
ment,” read before the Western Railway Club, Mr. James 
Lyman gives some interesting figures of the losses of energy in 
electric-railway motors. In a well-designed motor the losses 
at free running speed are given as the following: Copper losses, 
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4 per cent.; iron losses, 6 per cent.; gear and bearing losses, 
10 per cent. ; leaving a total efficiency of transformation from 
electrical to mechanical energy of 80 per cent. During accele- 
ration the distribution of losses is : Copper losses, 10 per cent. ; 
iron losses, 2 per cent.; gear and bearing losses, 5 per cent. ; 
leaving a total efficiency of 83 per cent. These figures only 
apply to small railway motors, much higher efficiency being 
obtainable in the larger motors. 

The Electro-Harmonic Society.—The last smoking concert 
of this society's session was held in the King's Hall, Holborn 
Restaurant, on Friday evening last, under the chairmanship of 
Major O'Meara, C.M.G., Engineer-in-Chief of the General Post 
Office. Duringthe course of a highly successful and very musical 
evening, the following cablegram, which was dispatched to 
Dr. Raymond, 29, West Thirty-ninth-street, New York, was 
read out by the chairman :— 


While holding the last concert of their twenty-first season this Friday 
evening the 470 members and friends of the Eleetro-Harmonic Society of 
London, under the chairmanship of Major O’Meara, the newly-appointed 
Engineer.in-Chief of the General Post Office, send cordial greetings to 
those attending the informal smoker arranged for the same evening in 
eonneetion with the formal inauguration of the United Engineerin 
Building. Floreat. May the fumes of our tobacco be wafted west an 
commingle with yours on this anspicious occasion. 


Electric Traction in Canada.—According to the annual 
report of the Department of Railways and Canals of Canada, 
there were in operation at the close of the fiscal year ending on 
June 30, 1906, 814 miles of electric railways, 195 miles being 
double-track. The paid-up capital amounted to £12,771,594. 
The gross earnings aggregated £2,193,374, an increase of 
£321,949, and the working expenses 1,185,007, an increase 
of £151,368, leaving the net earnings £858,366, an increase of 
£170,580. The number of passengers carried was 237,655,074, 
an increase of 34 187,757, and the goods carried amounted to 
506,024 tons, a decrease of 4,326 tons. The car-mileage was 
50,618,836, an increase of 4,659,735 miles. The accident 
returns show a total of 47 persons killed during the year and 
1,653 persons injured. Power was supplied in 15 cases by 
water and in 41 cases by steam. Ontario has 441 miles, 
Quebec 198, New Brunswick 16, Nova Scotia 54, Manitoba 32 
and British Columbia 72 miles. Returns were received from 
47 companies. 


Electric Traction in the “Cascade " Tunnel.—Plans for the 
substitution of electricity for steam have just been completed, 
according to the Electrical World, for the operation of trains 
through the “ Cascade” tunnel, one of the longest railway 
tunnels in the United States. The electrical power will be ob- 
tained about 85 miles from the tunnel, where a large water 
power can bedeveloped. By the construction of about 24 miles 
of waterway it will be possible to obtain a head of 140 ft. 
The electric plant will be constructed in two sections, each 
one independent of the other, so that in case of a failure of a 
portion of the plant the rest can be used. The tunnel through 
the Cascade Mountains is built through solid granite in which 
scarcely a crevice can be found in the whole length of the 
tunnel. From portal to portal the tunnel is 14,400 ft. long, or 
between 2} and 3 miles. The gradient is about 1:7 per cent., 
one end being 240 ft. higher than the other. It is possible for 
trains юш down hill through the tunnel to run through 
by gravity. In the other direction there is, of course, a long 
pull up hill, which requires considerable power for the heavy 
freight trains. When electric power has been installed in the 
tunnel, locomotives will still run through it as hitherto, but not 
under their own steam. The whole train and the locomotive 
will be electrically hauled through the tunnel. 


Crystal Palace School of Engineering.—The presentation of 
certificates, gained during the Easter term, to the students of 
the Crystal Palace School of Engineering, took place last 
Friday in the lecture room of the school. Sir A. B. W. 
Kennedy presided, and Mr. Maurice Wilson read the examiners’ 
reports, which spoke very favourably of the students’ work 
during the term. Sir Alex. Kennedy, in his address to the 
students, told them that it was a mistake to specialise in one 
particular subject too early in their careers. Specialisation was 
favoured both on the Continent and in America, the idea being 
that engineering was so vast a subject that it was impossible 


to be an expert in all branches of it; but it was even impos- 
sible to be an expert in a single branch. Most eminent English 
engineers at the present time are on very different work to 
that on which they started, and he cited himself as a fearful " 
example of this. If the student specialises at first he may be- 
come the most efficient man in that one subject, but if that 
subject for any reason loses its importance he is “ side-tracked ” 
owing to his inability to turn to anything else. His advice 
to them was to obtain as great an amount of general knowledge 
as possible, so that whatever work they had to undertake, they 
could make it a success. This ability to do anything was, he 
felt sure, the reason of the universality of the English engi- 
neer. Sir Alex. Kennedy then distributed the prizes and 
certificates. The “ Wilson” premium for the best Paper read 
before the Crystal Palace Engineering Society was awarded to 
Mr. J. R. Crisp, and the Medal of the School of Art, Science 
and Literature was gained by Mr. D. Hook. 


The Annual Meeting of the German Bunsen Gesellschaft. — 
This society of electrochemists is holding its 14th annual 
gathering at Hamburg from May 9th to May 12th, under the 
presidency of Prof. Nernst. It is noteworthy that the most 
important subject down for discussion is “ Radio-activity and. 
the Theory of Atomic Dissociation,” this probably being the 
first occasion in recent years on which German scientists have 
followed the lead of this country in the realm of scientific 
research. Upon this subject a group of Papers are to be read 
at the first business meeting of the members on Friday, 
May 10th, the authors of these Papers being Prof. Voller, 
of Hamburg; Prof. Markweld, of Berlin; Prof. Meyer, of 
Freiburg; and Dr. von Lerch, of Vienna: Dr. Hahn, of Berlin; 
Dr. Levin, of Géttingen; and Prof. Henrich, of Erlangen. 
There wili also be several papers on Colloids, which should 
prove of interest to electrical engineers, since this is the form 
by which Kuzel obtains lamp filaments of the most refractory 
metals. Two Festessen and an excursion upon the Ham- 
burg-Amerika Co.'s fine liner “ Deutschland " form the lighter 
provision for the entertainment of the members, and, a sa set- 
off to the consideration and discussion of the 26 papers 
planned for reading and discussion at this year's meeting of 
the society, they will no doubt be fully appreciated. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, April 26th (to-day). 
PnysicAL SocrETYy. 

ó p.m. Meeting at the Physics Laboratory, Royal College of Science: 
Imperial Institute-road, South Kensington. Papers on Elec- 
trical Conduction Produced by Heating Salts,” by Mr. A. E. 
Garrett; on The Influence of Pressure upon Convection 
Currents and a Criticism of J. Stark’s Relation between Cathode 
Fall of Potential and Temperature," by Mr. W. S. Tucker ; on 
“ Solenoids which are Turned by the Earth's Magnetic Field," 
by Mr. W. B. Croft; and on “ Simple Apparatus for Mechanically 
Illustrating the Tangent and Sine Laws," by Mr. J. A. Tomkins. 

RovAL INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Lecture on New Illumi- 

nants,” by Mr. J. Swinburne, F.R.S. 
SATURDAY, April 27th. 
RoxAL INSTITUTION. 

3 p.m. Meeting at Albemarle-street. Lecture on Studies in 
Magnetism,” by Prof. S. P. Thompson, F.R S. (The Tyndall 
Lectures: Lecture III.). 

TUESDAY, April 30th. 
INSTITUTION or CIVIL ENGINEERS. 

8 рт. Meeting at Great George-street. Annual General Meeting 
of Corporate Members only, to receive the Report of the Council. 
and to elect the Council aud Auditors for the ensuing year. 


WEDNESDAY, May 1st. 
Roya INSTITUTION. 


5 p.n. Annual meeting at Albemarle-street. 


THURSDAY, May 2nd. | 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Extraordinary General Meeting at the Society of Arts, John- 
street, Adelphi, W.C. Papers on Depreciation Provision on 
Electricity Supply Undertakings,” by Mr. R. Hammond (Ad- 
journed Discussion, if not concluded at the previous meeting); 
and on “ The Use of Wooden Poles for Overhead Power Trans- 
mission " by Mr C. Wade (if time permits). 
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ELECTRIC TRACTION ON RAILWAYS." 


L—SOME GENERAL CONSIDERATIONS. | „„ 
BY PHILIP DAWSON. е E 


: da Âp BGs 
(Continued from page 6.) E 


z "uf TAREE 


Summary.—The Author first considers the various causes which have 


led to the electrification of railways, and classifies them accordingly. 


These causes vary in different countries, and thus the conditions which 


have led to electrification abroad do not necessarily apply in this country, 
Financial considerations are the governing factor. 


the greatly- inoreased terminal facilities. 
The first part of this article appeared in our last issue. 


Probably the most important property of all possessed 
by electricity is the rapid acceleration which can be obtained 


by its use. With electricity the rate of acceleration is only 
limited by the question of the cost, whereas with steam 
locomotives it 18 very nearly an impossibility to obtain 
more than a very moderate rate, far inferior to that com- 
monly used on electrie railways. Rapid acceleration is a 
great advantage because by its use the maximum speed re- 
quired for a given schedule is reduced, with a consequent 
reduction in the amount of energy which has to be dissipated 
in the brakes, and therefore of the energy required to run 
the train. 

The accompanying diagram clearly shows what accelera- 
tions have been obtained, and experiments carried out by 
the General Electric Co., at Schenectady,clearly prove that 
it is perfectly feasible to attain a speed of 30 miles an 
hour 10 seconds after starting from standstill. 

It will be seen that, whereas on the Berlin Stadtbahn 
in 10 seconds a speed of 5 miles an hour is reached, and 
‚оп the Metropolitan District, with the old steam trains, 
j miles an hour, in the experiments carried out by the 
General Electric Co. at Schenectady, a speed of 30 miles 


an hour was reached in the same time, and on the Liver- ‘larger number of driving axles. 


pool Overhead, in actual practic 

miles an hour is attained. | 
The normal acceleration tenue: on the Metropolitan 

District Railway steam system was about 6 in. per second 


е, а P spend of nearly 19 


per second, and the best results obtained during experi- 


mental running did not exceed 9 in. per second per second. 
Mr. Holden, the locomotive superintendent of the Great 
Eastern Railway, claims to have obtained an acceleration 
of Lift. per second per second from the Decapod loco- 
motives which he designed, but though this is, doubtless, a 
good result from a steam locomotive, it appears very small 
when it is remembered that on the electrically-operated 
Liverpool Overhead Railway, with the equipments supplied 
by Messrs. Dick, Kerr & Co., the maximum acceleration 
obtained reached 42 ft. per second per second. 

The recent experiments which have been carried out to 
obtain rapid acceleration with steam locomotives cannot 
be described as successful, and the enormous weight of the 
engines necessary to give the required result has practically 
prevented their adoption in revular service. It is also 
important to bear in mind that, though steam locomotives 
have been built capable of giving a starting acceleration as 
high as 16 in. per second per second, they by no means 
sustain this rate, which rapidly falls with increasing speed, 
instead of remaining practically constant, as would be the 
case with electric motors. 

Exactly the same conclusions have been arrived at in 
Germany, where, after the most elaborate experiments, It 
has been admitted that rapid acceleration is impossible 
with steam locomotives having reciprocating parts. 

Аз already pointed out, steam has reached its limits as 
regards acceleration, and, where the average distance 
between stations is short, rapid acceleration is of the greatest 


* All rights reserved. 


High acceleration is 
one of the most important advantages of electric traction, and another} is 


importance, as it enables a much higher average speed to 
be attained than can possibly be secured by means of steam 
locomotives. | 

The best results obtained with steam locomotives, as 
regards acceleration, average about 4 mile per hour per 
second. This figure is the average rate of acceleration, 
which means that for certain portions of the period the 
accelerations have been much greater. It is of the greatest 
possible importance to get a high average speed, and where 
stations are close together the only method of obtaining 
thisis by using the high rates of acceleration which electric 
traction makes possible. 

In addition to the fact that the high acceleration de- 
manded for the proper operation of suburban traffic can 
only be obtained by the use of electric power, there are 
several further advantages possessed by the modern method 
of traction whieh render it greatly superior to steam haul- 
age. Amongst these the following may be mentioned 

Steam trains h | r. e., a loco- 
motive must not only be able to haul a certain weight of 
train, but it must carry coal and machinery to consume coal, 
and must convert its heat energy into tractive energy en 
route; and a steam locomotive for suburban work is a most 
uneconomical instrument for transforming heat into work 
for traction purposes. This adds to the weight of th etrain 
and vreatly increases the weight to be hauled per passenger. 

In the electric system the heavy locomotive is replaced 
by a series of motor cars, and energy is generated under the 
most economical conditions at a central) power station, from 
which it can be transmitted many miles with but a slight 
loss. 

Electric trains, with two or more motor cars on the 
multiple unit system, have the great advantage of distri- 


айпа the weight of the train more evenly over the track, 
‘and also of permitting a smaller weight on each driving 


axle than would be the case with a locomotive, owing to a 


A steam locomotive has 
to he heavy enough to give sufficient weight on the driving 


wheels to haul the heaviest trains up the steepest gradients 


at the highest required speed. This concentration of the 
weight is very detrimental to the track, and the bad effects 
are accentuated by the pounding action caused by the 


‘reciprocating motion of the engine. 


For the same weight on the driving wheels an electric 
motor can exert a much greater tractive effort than a steam 
engine. This is because an electric motor exerts a steady 
torque upon the driving wheels, whilst the steam engine 
does not. In the case of steam locomotives the ratio of 
maximum tractive effort to the weight on the driving 
wheels is not much above 16 per cent., whereas experience 
has shown that with electric traction this is increased to 
from 25 per cent. to 30 per cent. 

The cost of operating electric trains will also be reduced 
by the fact that only one man is required—that is to say, 
only a driver instead of a driver and a fireman. There is 
no risk in this, as, should the driver be incapacitated in 
any way, the method of control employed (the so-called 
“dead man’s button”) automatically brings the train to a 
standstill. 

Electric traction is much more flexible than steam, and 
trains can either be split up into units of a few cars or 


joined up into trains the length of which is only limited 


by the length of platform available. 

There are other advantages, but the crowning one is 
certainly the much higher average speed due to rapid 
acceleration and the economy of power and labour, as well 
as the reduced cost of production which is everywhere 
eflected. 

An incidental advantage in favour of the electric motor 
as compared to the steam engine is that the former can 
stand an amount of continuous service and hard usage 
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which would be impossible with the latter, besides having 
far less internal friction. 

| The cost of extending termini is perfectly enormous, and 
In some cases is impossible at any expenditure. The cost 
uf any reasonable extension, such as for instance doubling 
the terminus at any of our big railway stations, will 
soon amount to millions. The electrification of the whole 
suburban system of one of our great railways would 
probably not cost much more than the extension of one 
single terminus, and electrification would not only prac- 
tically double the capacity of the terminus, but also con- 
siderably increase the capacity of the suburban lines. In 
fact, in some 


instances it is purely a consideration of 


first train can run out. These various manceuvres occupy 
a considerable amount of time, besides necessitating a 
large amount of siding accommodation, not to mention 
possible blocking of other lines by the steam locomotives 
constantly running out and backing on to the other trains. 

Thus the usual time it takes for a train to run in and 
out of a platform at a terminus, or the time that 1s required 
from the moment one train is run in until the platform is 
available for another train, varies between five and seven 
minutes. 

Contrast this with what can be done in the case of a 
double-ended electric train. The train runs into the station, 
the driver walks from one end of the train to the other, and 
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the ereat increase in terminal capacity which electricity 
will give which has been one of the chief causes to in- 
tluence the decision in favour of electric traction. 

А most important benefit resulting from the use of 
electric traction is the diminution of the present difficulties 
сце to the lack of accommodation in termini. How this is 
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гтмт Е about is easily seen when we consider the time 


жалфе‹[ at present in getting a steam train out of a station 
ser it has once entered. First the line has to be cleared 
: allow another steam locomotive to back on to the train 
=z readiness to take it out, which it does. Then, before 


ther train can be brought in, the line has to be cleared 


. n so that the original locomotive which brought in tlie 


it 1s ready to start out again in from 1} to 2 minutes after 
its arrival. It should be possible to save at least three or 
four minutes on each train entering and leaving a terminus, 
and naturally this would enormously increase the terminal 
facilities and prevent much of the congestion which is such 
a source of trouble and difficulty under present conditions. 

The application of electricity to main-line trattic is quite 
a different matter to merely electrifying suburban lines, and 
need not be considered at this juncture. However, it is 
obvious that (other things being equal) the most advan- 
tageous system of electric traction for suburban lines is 
that one which presents the greatest possibilities of ultimate 
extension to main-line working. 
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A large amount of valuable data, which are quite ap- 
plicable to the conditions which would have to be met on our 
railways, have been supplied by interurban and electric 
railways in America, which operate trains of two or more 
carriages. From these can be obtained much useful infor- 
mation as to speed, number of passengers to be conveyed, 
weights to be handled, type of motor required, cost of loco- 
motive power per ton, cost of generating and distributing 
power, and the load factors obtainable. 

Although electric traction, both on railways and tram- 
ways, was first applied in this country, the strides made in 
America have been so rapid that, as in tramways 10 years 
aso America was far ahead of Great Britain, so now, in the 
installation of high speed elevated and interurban railways, 
Ameriea is the country to which we have to refer in order 
to ascertain what may be expected from the electrification 
of suburban railways in the United Kingdom, both as re- 
gards increase in traffic and operating expenses, cost of 
maintenance and probable net receipts. 

It has been urged by many people that American experi- 
ence In electric tramways would be of no use in this country, 
on account of the different conditions under which they 
would operate, but results have shown this contention to 
be incorrect. Therefore there should be still less hesitation 
in drawing on the experience of America in the matter of 
electric railways, since in this case the conditions in the 
two countres are much more nearly parallel than was the 
case with the tramways. 

It is impossible to emphasise too strongly the fact that 
good and cheap travelling facilities create traffic. It is 
quite true that competing tramway lines, when electrified, 
have decreased the number of passengers carried by the 
railways, but it is erroneous to suppose that the bulk of 
the traffic of the tramways has been filched from the rail- 
ways in this way. Ву far the greater portion has been 
created, and this is an entirely new traffic which hitherto 
has been lying dormant. This was amply demonstrated 
by the electrification of the Manhattan Elevated Railway, 
which resulted in an increase of 28 per cent. in the net 
revenue over what had been done under steam conditions. 
This result is a particularly convincing proof that traffic can 
be created, since, as a steam road, the line was operated 
under most favourable conditions, and it did not seem 
possible for it to carry any more passengers than it was 
then doing. | 

English railway companies have progressed very con- 
siderably of late; the track construction is probably better 
than any to be found in the world, and the locomotives, 
signalling apparatus and rolling stock are, as far as steam 
traction is concerned, nearly beyond criticism. At the 
same time, as already pointed out, the competition of 
electric tramways and the demands of the publie for in- 
creased facilities for locomotion require a development on 
ап entirely new basis. As trustee for many millions of 
the publie money, it is evident that no railway company 
can take any action involving considerable expenditure, and 
the adoption of a novel system, except with the greatest 
care and most thorough investigation. Necessarily, the rail- 
way companies would prefer to be perfectly certain of the 
results before taking any important step, and to know 
what has been achieved financially by the electrification of 
other lines. The ficures of the cost of operating and receipts 
on the tube lines aud on the Liverpool Overhead are very 
instructive, but at the ваше time, owing to the different 
conditions under which they are constructed and operated, 
their results cannot be absolutely applied in all cases. It 
will be some years yet before reliable information is avail- 
able of the results obtained on the Lancashire & Yorkshire 
and North-Eastern. But as regards actual results to be 
obtained either in increase in traffic or decrease in working 
expenses more will be said later. 


The Royal Commission on London Traffic went thoroughly 
into the whole question of urban and suburban traffic, and 
all the results and conclusions which are applicable to 
London are also applicable to other large cities, not only in 
Great Britain, but throughout the world. There has never 
been а more thorough investigation, or one which has been 


more carefully carried out, and the members of the Com- 
mission (a great many of whom are intimately connected 
with railways) were most painstaking and thorough in 
their investigations, and their conclusions, therefore, should 
carry great weight. 


In the Commission's report they call particular attention 


to the necessity of considering separately the requirements 
of purely urban and of suburban traffie ; they lay emphasis 
on what has already been mentioned in these lines, that, 
for the purpose of travellmg from the centre of London to 
the more remote districts, railways are essential, as no other 
mode of transport gives sufficient speed. 


Electrification of the suburban sections of our railways 


would result in people living much farther from London 
than they dare do now, and there would be nothing to fear 
from tramway competition. 
compare the time taken to get to town from a distance of, 
say, five miles. 
tramways probably does not at present exceed 10 miles an 
hour, and thus the journey would take 30 minutes. 
electric train, on the other hand, could easily average 25 
miles an hour, if not more, and would perform the journey 
in 12 minutes, thus elfecting a saving of 18 minutes per 
journey or 36 minutes per day. 


This is obvious when we 
The maximum schedule speed of electric 


The 


A more fitting conclusion to the discussion of the obvious 


necessity of our railways employing electric traction can- 
not be given than one of the conclusions the Royal Com- 
mission arrived at, and which runs as follows: “ It is, we 


think, evident that the introduction of electric traction 


will lead to a great improvement of suburban and urban 
railway facilities in London. 
worked by electricity, especially those which stop at many 
stations, will show substantial increase over the speed of 
steam trains. It will, we believe, also be found that electric 
traction, apart from its other advantages, will enable rail- 
way companies to increase the number of trains working 
in and out of the terminal stations, and thereby add largely 
to the facilities afforded for suburban traffic. 


The speed of all trains 


* We hope, therefore, that there may be no great delay 


before railway companies serving London adopt electric 
traction for the working of their suburban train service." 


(To be continued.) 


ELECTRIC LIGHTING. 


| COMMUNICATED. | 


MUNICIPAL V. COMPANY CHARGES. 


It is claimed by many writers on municipal questions that 
as a fact municipalities supply electrical energy at a cheaper 
rate than companies, and that this is a conclusive argument in 
support of municipal trading in electrical energy. The fact 
that the terms on which the undertaking is held and on which 
capital can be borrowed are so much more favourable to the 
municipality are quietly ignored. 

So long as municipal accounts are not required to be 
properly audited it will be impossible to inquire generally into 
the question. But every now and then we get a glimpse of 
the truth and can hazard a guess as to the general result. One 
such glimpse has just been vouchsafed, and we propose to 
refer shortly to it. 

The Borough of Bermondsey was formed by a combination 
of the old parishes of Bermondsey and Rotherhithe and the 
old district of the St. Olave Board of Works (the latter dis- 
triet commonly known as the Saints.”) Bermondssy Vestry 
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obtained an order under the Electric Lighting Acts for the 
parish of Bermondsey and subsequently as a Corporation for 
the old parish of Rotherhithe, and applied in 1902 and 1903 
unsuccessfully to have the Saints added. 

Throughout the whole borough the London Electric Supply 
Corpn. (Ltd.) possess an order, and in the Saints a second 
order was granted some years since to the County of London 
Electric Supply Co. (Ltd.). Both these companies opposed the 
application of the Corporation in 1902 and 1903. In 1902 
there was a long Board of Trade inquiry, and the decision 
against the Corporation was based upon precedents. This 
year the Corporation applied again and the same companies 
opposed, but the Parliamentary Under-Secretary (Mr. Kearley, 
M.P.), who presided at the inquiry held by the Board of Trade, 
said that while he was well acquainted with the precedents, 
the determining question appeared to him to be who can give 
the cheaper supply, the municipality or a company, and the 
hattle was fought on that issue. 

Of the three competitors undoubtedly the Corporation 
showed the lowest published rates, as will be seen from the 
following comparative table :— 


Private lighting. 
5 . m Power. 
i | Flat rate. 

corporation. 6d. to 2d. 83d. | 144. to 3d. 
| | 8d. places of worship, ' 
| | clubs, &с. | 

County Со... 74. to 3d. 5d. business premises | 24d. to 1}d. 
54d. private residences | 


London Co.. 54. to 34d. | 5d. to 34d. i 24d. to $d. workshops 
: 8d. to 14. private re- 


| | i sidences 


And it was not difficult for the Corporation to bring witnesses 
to say they would be glad to get their energy at the Corpora- 
tion rates. 

The companies were, therefore, somewhat outpaced at first, 
but proceeded to attack the Corporation accounts. These 
accounts, as audited by the Local Government Board, showed a 
large profit for the year ending March 31, 1906, the last completed 
year, enabling the Corporation to put £8,000 to reserve and 
tarry forward a considerable sum, after payment of all interest 
and such return of capital as was required by the terms of its 
various loans, under £500 (for the sinkıng fund had been sus- 
pended for three years). Next year and each subsequent year 
the charge will be some £2,000 to £3,000. 

On the face of these audited accounts the Corporation 
seemed to have a strong case. Admittedly their rates were 
lower than the companies, and accounts audited by the Local 
Government Board must be right (said the Corporation), and 
these showed large profits. Fortunately Mr. Kearley is a busi- 
ness man, and soon showed this by some questions put during 
the cross-examination of the Corporation witnesses. 

The attack was first made upon the items charged for pub- 
lic lighting, in a two-fold manner :— 


(а) As compared with the companies’ offers. 
(2) As compared with the actual cost to the Corporation. 


The Corporation have supplied electrica] energy to the 
public lamps in Bermondsey and Rotherhithe since 1902. 


For the year 1902-3 they charged 306d. per unit. 
17 ” 0 < „э ») : . „э ээ 


1904.5 „, „ 298. „„ „, 
1905-6 77 77 2:214. n” ” 
s „ 1906-7 they are charging 11 per unit. 


In each case exclusive of repairs and maintenance. 


The County of London Company offered in 1903 to give a 
supply at 2d., and again in May, 1906, at 14d. for a limited 
and 14. for a comprehensive supply. The London Electric 
Company also offered а supply at lower rates than those 
charged by the Corporation. But all these offers were refused. 
The Corporation's engineer, Mr. Heenan, could give no reason 
for these refusals. So when the Borough Treasurer appeared 
the question was gone into in greater detail. And the follow- 


47 


— 


ing figures were accepted as correct statements of the total cost 
of the energy to the Corporation (apart from capital charges) 
during the periods given :— 


For the year 1902-3........................ 2:564. 
»" ” 909-4 E E eee 2:934. 
" s. 1904 5.2: 21 cya 1:584. 
» s» 4905.0. // o екв 1:05d. 


showing a charge in excess of cost of 


0:50d. per unit for 100,165 units during 1902.8 — £208 
077d. „ „. „555 T 1908-4= £640 
1404. „ „ 282,155 " 1904-5 — £1,645 and 
116d. „ „ 861,662 3 1905-6 = £1,772 


£4,265 

But this was not all. 

The accounts were actually credited with a sum equal to the 
cost of repairing and maintaining the arc lamps and standards 
charged on the other side amounting to £1,760. 16s. 1d. in 
1905-6, though the Borough Treasurer could not explain 
where it came from. 

Again the charge to the Corporation’s buildings is 34d. per 
unit for all purposes, and as the supply under this head 
amounted in the four years in question to 209,882 units it will 
be seen that here again the Corporation made a large profit, 
estimated at £1,583 in all, by supplying itself. 

To come back to the profit and loss account, it must be 
remembered that, if a municipality admittedly makes a loss in 
one year, the loss is found by a rate and thus wiped off the 
account. Bermondsey in 1901-2 and again in 1902-8 made a 
loss of £1,200, or £2,400 in all, which was so dealt with. And 
if the electricity supplied to the Corporation’s public lamps 
and buildings had been charged at cost and the expenses of 
maintenance and repairs had not been reimbursed from some- 
where, the profits claimed for the undertaking would have been 
less by £5,848. 

On the balance sheet for 1905-6 the profit and loss account 
stands thus :— 


Loss 1901-2 .................. £1,205 2 8 
Loss 1902-8 .................. 1,200 9 3 
Profit 1908-4 .... £512 7 74 
Profit 1904-5. 818 1 6; 
Profit 1905-6 .... 3,705 5 01 
£5,035 14 2 £2,405 11 6 
. Balance profit .......... £2,630 2 9 


But if we deduct the above figure of £5,848 this profit of 
£2,630 becomes at once a loss of £3,218. 

There is, however, another item to which reference was 
made. The capital account, 1905-6, showed an overdraft of 
£11,000, but no charge for interest appeared, and it was 
explained that the amount was not ascertained until after the 
end of the year, and that the proper item would appear in the 
1906-7 accounts. But, unfortunately for this explanation, the 
accounts for 1904-5 were available, and showed an overdraft 
for that year exceeding £7,000, but no debit on interest 
account either in that account or in the account for the follow- 
ing year. 

The decision of the Board of Trade just given in this case 
not to grant the Order may therefore be claimed as going a 
long way to show that municipal charges are not cheaper than 
a company's when the accounts are kept upon a proper basis. 
It may also open the eyes of some to the doubtful value of 
the Local Government Board audit. 
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Special Carbons for Photographic Arc Lamps.—According 
to the Rundschau für Elektrotechnik und Maschinenbau, Herr 
Auguste Kufferrath has lately patented а special method of 
impregnating carbons, which gives to an arc light all the 
special properties required in photographic work. This is 
done by impregnating the carbons with a 1 per cent. solution 
of an equal mixture of yttrium and lead nitrates. Carbons 
thus treated are not distinguishable from ordinary kinds as 
regards luminosity and current consumption, but they have a 
fairly large actinic power. They burn without forming any 
residue, and their light is particularly rich in violet rays. 
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A NEW MULTIPLE UNIT SYSTEM OF TRAIN CONTROL. - 
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(Concluded from page 11.) 


Summary.—A description is here given of а new method of multiple 
unit train control, in use on the Lancashire & Yorkshire Railway's, Liver- 
pool-Southport electric line. It is the development of a principle intro- 
duced by Mr. T. von Zweigbergk, of Dick, Kerr & Co. (Ltd.) The main 
feature is the use of solenoid contactors with series, as distinct from 
shunt, magnets. These magnets are energised by the return current 
from, the train motors, which is either passed through all the 
control magnets to earth at the rear of the train or diverted to earth 
at the front of the train. ‘No current is broken in the controller ; 
only the contactors, with metallic shield blow-outs, interrupt the motor 
circuits. The control wires are also at earth voltage at all times. The 
description includes an account of the principle adopted, with simple 
diagrams and details of the parts employed to make up the control of a 
шав Я P application of the system to а four-motor coach is also 

escribed. | | 


The contactors are built up in the form shown in Fig. 5, 
which is an outline of the complete solenoid and its switch 
with metallic shield blow-out. Four contactors are placed in 
a single iron box and the four boxes required for a motor car 
are hung under the carriage frame, as shown in Fig. 6. Ке- 
ferring to Fig. 5, A is the iron supporting box, B the series 
solenoid, C, Ci, theswitch contacts and D the insulating supports 
for the switch parts. The lower end of the solenoid plunger 
may be seen at E, and the upper extremity which is not shown 


is connected to a lever, one end of which carries the contact 


finger Ci. When current passes round the solenoid the 
plunger E is drawn smartly up, and through its motion the 
contact lever is moved upwards until it presses on the upper 
contact C. This also is hinged in such a way that it tends 
to turn under the pressure of the solenoid plunger causing the 
two contact fingers to rub slightly as each connection is made. 
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Fic. 7.—DoMMYv SOCKET FOR 


CovPLER PLVud. Ax D SocKET. 


By this means the finger surfaces are kept clean and any 
copper globules which may form are always rubbed off. The 


self-induction of the solenoid is practically nil; consequently | this position. 
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Fic. 8.—TrRoLLEY WIRE Tram COUPLER 


the contactor always makes prompt response to the move- 
ment of the master controller. A series magnet has no time 


element such as a shunt magnet with its high self induction 


" 


Fid. 5.—SEcrioNAL VIEW or Contactor Box SHOWING 
Вогемоір AND METALLIC SHIELD BLow.ovr. 


has, and the fact that with this system all the con- 

tactor magnets carry the main motor current ensures 

| immediate switching action through- 
out the train of all the contactors, 
in accordance with the various posi- 
tions of the master controller. 


The arc formed at the breaking of 
the cireuit at each contactor is dis- 
persed by the metallic shield blow- 
out F, which consists of a coil, G, 
surrounded by a short copper tube, 
Н. The inside edge of this tube is 
adjacent to the contacts C, C;, and 
the outer edge to the opening in 
the casing J. The arc formed at 
C, Ci, is at once attracted to the coil 
G, and, as it strikes the tube H, it 
is compelled to travel round it, be- 
ing drawn away from the contacts 
and finally broken opposite the 
opening J. This metallic shield 
blow-out is another of the patents 
of Mr. Zweigbergk and has been 
applied to Messrs. Dick, Kerrs 
continuous-current circuit-breakers 
and controllers for several years 
past. The blow-out coils for the 
four contactors are wound on a 
common iron core supported by 
the carrier K, which is hinged on 
a pin at the point L to allow of 
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all the contacts being inspected when the carrier isswung down 
to its lowest position. 


In Fig. 6 the carrier will be noticed in 
Each blow-out holder is fitted with moulded 
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vulcabeston division plates to divide off each contuctor from | at each end of each coach, whether it be motor or trailer. 
its neighbour. These can also be seen in Fig. 6, attached to | Views of these plugs are shown in Figs 7 and 8. That 
the coil-carrier ; the ends of the blow-out coils terniuate in | illustrated in Fig. 8 is made for connecting the trolley 
knife contacts which plug 
into clip contacts when 
the carrier is in the work- 
ing position. Each con- 
tactor is designed to carry 
а maximum of 300 am- 
peres, and the solenoids 
carry а normal current of 
about 10 amperes each. А 
ventilating hole, M, to 
carry off any heat dissi- 
pated by the solenoids is 
cast in the contactor box 
opposite each  solenoid. 
When the solenoids are 
de-energised the plungers 
fall by gravity and open 
the contactor circuits. In 
this respect the use of a 
series magnet favours the Fic, 6.—CoNTAcTOR Boxes anp RESISTANCE Grips UNDER THE CAR FRAME. 

rapid opening of the cir- 

cuit, as the coil, being free from self-induction, is unlikely to | wires of one coach with those of the next, while the one illus- 
cause the plunger to stick at any time. trated in Fig. 7 is only used at either end of the train to 
place the plug into. The couplers are so arranged that when 
the plug is taken out of the socket in Fig. 8, all the six train 
leads are earthed, while in the socket of 
Fig. 7 the matter is reversed, the six leads 
being earthed when the plug is in position. 
Each coach has one socket like Fig. 8 and 
one like Fig. 7 at either end, and the plug 
is placed immediately below the coupler 
shown in Fig. 7. lt will be seen that as 
soon as the train is disconnected, the mere 
fact of disconnecting the plugs and placing 
them into the sockets above them, earths all 
the nine train wires. Fig. 9 shows the 
coupler plug and socket in detail. 


Figs. 10 and 11 depict rear and side 
views of the ends of the motor coaches 
: and serve to illustrate the position of the 
d eR ia Big, Drin Visor бойдо. couplings between the coaches and also 
Wire Сомхкстіхс-Риоа AND SOCKETS. those of the plugs at the rear of the 

train. Tho dummy sockets and trolley 
plugs are clearly shown. The smaller intermediate cable 
couplings form part of a special circuit provided in connection 


The remaining portion of the equipment is made up of iron 
grid resistances for the motors, these being bolted under the 
frame of the coach. 

It wil be noticed that the apparatus 
required for the control of the motors is 
very simple in construction and is divided 
into but few parts. The master controller 
is slightly larger than that usually em- 
ployed for multiple unit control, but the 
switch mechanism beneath the train is 
correspondingly reduced. The actual 
notching up of the motors is entirely 
under the motorman’s control, and does 
not depend in any way on automatic 
switches, which speed up the train as soon 
as the series or parallel points on the 
master controller are entered. This manual 
control places the driver at a distinct 
advantage when shunting or running slow, 
because the controller itself has notches 
for all speeds and auxiliary shunting 
switches are not necessary. 

As the motor-control circuits through- 
out the train need to be coupled up in 
series in the manner already explained, 
special provision must be made at the ends 
of coaches to carry through the leads, 
so that the sets on each coach will corre- 
spond with one another. This is effected Fic. 10.—McLriPLE Uxir Coach SHOWING How THE TROLLEY AND CONTROL PLUGS ARE 
by the use of special plugs and sockets Тсвхер Back INTO THE Sockets AT THE HEAD ок Rear or THE TRAIN. 
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with the electrical control of the valve on the vacuum 
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Fic. 11.—Vriew or COUPLINGS BETWEEN COACHES. 


SNO!L93NNOO JOHS N33 44139 ONITNOD 379v 


The small wires in the centre form the magnet valve circuit for 
E the brake system. 
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Fic, 14.— DAGRAM or Four Мотов CONTROL EQUIPMENT or MULTIPLE хт CAR 
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The duty of the motors is divided between service on the | vacuum throughout the train is in use. Each coach in a train 
Liverpool & Southport Electric line, on which they operate at is fitted with an electric actuated equalising valve, which is 
650 volts, and the Liverpool Overhead Railway, where the | normally on its seat when the driver's brake valve is in its 
pressure is 500 volts. On the latter a large amount of ac- | normal position or when he applies the brake. То enable 
celerating must be done, consequently the need to be well | trains to get quickly away from stations, by putting the 
ventilated. Fig. 13 is a curve showing the characteristics of | driver's valve into what is known as the equalising position, a 
this type of railway motor. It will be noticed that the pole- | circuit is completed which lifts simultaneously all the electro- 
pieces are provided with a large air duct, which passes right | pneumatic valves in the train, equalising the vacuum and 


A Motor Bogie Coach. F Vacuum Gauge. M Electrically Actuated Valve. S Electrically Actuated Valve Train Wire. 
B Trailer Coach. G Automatia Startinz Switch. N Vacuum Reservoir, T Contact Shoe. 

© Driver's Valve. H Pump Motor. P Lamp Resistance, U Drip Valve. 

D Electric Valve Switch, EK Pump. ` Q Train Pipe. V Main Knife Switch. 

E Driver's Valve Handle. L Vacuum Cylinder. Б Reservoir Pipe. W Motor Knife Switch. 


Fie. 15.—Dtacram оғ BRAKE EQUIPMENT AND ELECTROMAGNETIC EQUILIBRIUM VALVE, 


through the pole to the motor shell. The armature also has a | immediately taking the brakes ой. The diagram in Fig. 15 
large ventilating duct built up with the core, and the rotation | shows the arrangement adopted for this purpose. 
sets up strong air currents, which circulate through the iron The new system is employed on the Lancashire and York- 
of both armature and fields. Openings in the top of the shell | shire Railway Company's trains running over the Liverpool 
allow for the entrance of fresh air. The field coils are enclosed | Overhead Railway, and also on the Lancashire & Yorkshire 
in cast bronze castings secured to the frame by four bolts. | extension to Aintree. 
These castings prevent the field spools working loose through In conclusion, we must express our thanks to Mr. Hughes 
vibration at high speeds. The gear «ase is also specially | for permission to inspect the new stock, to Mr. O'Brien and 
stiffened to withstand vibration. The brushes are arranged in | Mr. Arthur for showing us over the same, and to Messrs. Dick, 
four sets to reduce the current carried per brush, and also to | Kerr & Co. for the data upon which our description is based. 
lessen the spring tension needed to keep the brushes in contact 
with the commutator. | 
Generally speaking, the control system consists of nine 
train wires which are earthed at both ends of the train. Each DEPRECIATION.* 
master controller has a cut-out arrangement which opens up 
the train leads at the particular point where the master con- 


trol is situated. This cut-out switch is combined with a re- In arriving at the net protits earned during any given period by 
versing switch, so that if this switch be moved to either an industrial undertaking it is obvious that a determination should 
« ahead ” or “reverse ” the train leads are disconnected, thus be made of the extent to which the assets of the undertaking have 


leaving the nine train wires grounded at the farther end of the | depreciated in value during that period. Where machinery and 


train, and the master switch is, therefore, ready to be operated. | 5 a iis pine 5 pe 


| established lines, may be easily arrived at. 

Having fixed & definite figure for the life, the sum which is 
equivalent to the annual depreciation of the machinery and appa- 
ratus may be written off annually and debited to the gross profits, 

this book entry involving no withdrawal of money 
from the undertaking; or out of the gross profits, 
annual investments may be made of such sums as 
will, at compound interest, reach the amount of the 
original cost of the machinery and apparatus by the 
time that they are worn out. 

Turning to electricity supply undertakings one 
finds that their development has been so rapid, and 
the working conditions have so greatly altered in 
so short a time that no standard method has yet 

been agreed upon for dealing with the question of depreciation, and 
| no lefinite course has been pursued either by companies or by local 
| authorities. 
| In the case of undertakings owned by local authorities the issue 
| has indeed been somewhat obscured by the controversial questions 
, which seem inseparable from all municipal undertakings, апа by 
the difference between the financial basis of these undertakings and 
e 9 7 5 5 industrial concerns. i " P3 
А . e object of the present Paper is to invite the members of the 
In taking the reversing handle off the master controller the Yüstitution to 0 14 the 11 of depreciation in all its bearings 
switch must be brought to the off position, which again | ag applicable to electricity supply undertakings, in the hope that 
connects the train leads, so that the train will be able to be | some definite conclusion may be arrived at as to the proper provision 
operated from the other end, or any intermediate point. which should be made in the case of undertakings owned, whether 


ig. lete diagram of the control system adapted | by companies or by local authorities. | | 
js pus Beds a po i eos. From the нц we | Тһе word “depreciation” is used in a wide sense, and it is desired 


: d К А . to include in the iaquiry not only the consideration of the provision 
think it will be possible to follow this particular development which should be made to cover the depreciation in value of the 


without a detailed descr iption. assets of an undertaking, but also as to what other charges beyond 
In conjunction with the usual vacuum brakes fitted to tage — — — — ————— ——— ———————————————————- 
multiple-unit trains an electrical method of equalising the | Abstract of a Paper read before the Inst. of Elec. Engineers, April 25th. 


BY ROBERT HAMMOND. 


Ес. 12. —DEgrAiLs or Train Мотов uskD ON MurTIPLE Unit Cans. 
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the ordinary working costs should be debited to the revenue account 
before arriving at the net profits of the undertaking. 

Following these lines, we have first to consider the question of 
depreciation proper, then the advisability of creating a reserve fund 
to provide for unforeseen expenses which may be incurred owing to 
accident or other emergency, and, lastly, the provision of a further 
fund to cover antiquation of machinery, apparatus and mains, 
thereby preparing for the possible necessity of scrapping machinery, 
&e., which may be in good working order, but which may have 
become obsolete owing to improvements introduced in methods of 
generation and distribution. 

In the case of undertakings owned by companies, the considera- 
tion of these questions resolves itself merely into what should be the 
amount of the provision to be set aside annually from the gross 
profits in connection with the above items. 

In the case of undertakings owned by local authorities, on tbe 
other hand, not only is it necessary to consider the amount to be 
provided under the three heads of depreciation, extraordinary emer- 
gencies and antiquation, but а more controversial point arises— 
viz., ‘he effect of the peculiar financial basis on which such under- 
takings rest upon the necessity for these provisions. 


COMPANIES. 


Obviously the two classes of undertakings must be considered 
separately, though in many respects there are points common to both. 

Whether the undertakings are owned by companies or by local 
authorities the conditions governing their working are such that in 
order to give a continuous supply of electricity it is essential that 
machinery, apparatus and mains should be kept in a high state of 
efficiency. 

The cost of so maintaining the plant is, of course, regarded as part 
of the working costs, and is assumed to be so dealt with. Plant, 
well maintained as it may be, must, however, gradually depreciate, 
and a time will come when the frequency and extent of repairs and 
renewals necessitate so heavy an item of annual expenditure that it 
is preferable to replace it with entirely new plant. 

In order to arrive at the amount with which the gross profits 
should be debited annually in order to cover this depreciation, it is 
necessary to settle the number of years which will elapse before the 
various classes of plant and apparatus in use will arrive at the 
scrapping stage and will require entire renewal. 

On the basis that all plant would be carefully maintained and 
faulty parts renewed out of revenue, it is suggested that the periods 
named below represent a fair approximation of the life of the 
various classes of machinery and appartus, &c., named :— 


Estimated Yeurs of Life. 


Yeara, | Years. 
Land and buildings.......... 60 , Accumulators .............. 15 
Machinery and plant :— Transformers, static ........ 15 
Boilers ................ 20 , Converters, rotary .......... 20 
Pumps and pipework .... 25 Switching apparatus and in- 
Comeyors ............ 10 strumente 20 
Engines 20. Meteer rss уз 10 
Turbines .......... ... 20 Mains :— 
Dynamos and alternators. 25 Armoured .............. 25 
Motors das 20 Solid system............ 30 
Tools and sundries ...... 10 Daetkts 30 


The “ lives“ set forth will doubtless provoke some criticism, but 
it is repeated that the ѓе” largely depends upon the degree of 
thoroughness with which the plant is maintained. 

With accumulators, for instance, it seems sanguine at first sight 
to give a life of 15 years. Further consideration shows, however, 
that for all practical purposes, with careful upkeep, the life given is 
merely that of the boxes containing the plates, connections, &c. 
There is no reason why a battery of accumulators should not last 
considerably longer than 15 years if the plates are regularly 
renewed out of revenue. 

If the above periods be accepted, it becomes a simple calculation 
as to the amount which must annually be written off or set aside to 
a sinking fund. 

Reference has already been made to the alternative methods of 
dealing with the depreciation fund. Of those methods doubtless the 
sounder is that which provides for the annual investment, outside 
the undertaking, of such sums as will, accumulated at compound 
interest, represent from time to time the actual ageing of the 
machinery, apparatus, mains, &c. 

It 18 true that if this method were adopted, each extension of the 
undertakivg would necessitate the raising of fresh capital, which 
would have to be subscribed either by the existing shareholders or by 
the general public. But the company, with such an asset at its 
back as invested funds, would be in a far more favourable positioa 
as regards the issue of fresh share capital than it would be if it had 
invested its depreciation fund in extensions. 

One, of course, gets back to the fact that, for the purpose of 
extensions, fresh issues of capital would be required from time to 
time, and ꝛnost directors would d ubtless think it preferable to use 
the money which they had actually in hand before they made an 


appeal to their shareholders or to the outside public for further 
share capital. This, indeed, is the method that has almost univer- 
sally been adopted by the electricity supply companies operating in 
the metropolis. j 

So far, the formation of a depreciation fand in the narrow sense 
of the word has alone been dealt with. The formation of such a 
fund, apart from the method of accountancy adopted, appears to be 
essential whether the company is working at a profit or a loss. 

As regards the second item, to which reference has already been 
made as coming within the purview of the Paper—namely, the 
provision of a general reserve fund—it seems to the author that, 
however wise the formation of а general reserve fund might be for 
the purpose of equalisation of dividends, it nevertheless does not 
rank as a strict necessity, as does depreciation fund. Further, he 
does not agree with those who hold that such a fund is necessary, 
not only for the equalisation of dividends, but for the purpose of 
providing against extraordinary expenditure due to unforeseen emer- 
gencies. Such emergencies are caused by accident in one form or 
another, and such risks should be fully insured against and the 
premiums regarded as part of the ordinary working costs. Lastly, 
there is to be considered whether a fund to cover antiquation should 
be deemed obligatory. It has been urged on the one hand that no 
provision whatever need be made under this heading. Those who 
hold this view contend that any great revolution in engineering 
methods which would cause their present plant to become obsolete 
would necessarily carry with it its own advantages either in the 
direction of a great improvement in efficiency or in an extension of 
the uses to which electricity might be put. 

On the other hand, many hold the view that an antiquation fund 
is of vital importance. The author does not share this view to the 
full extent, but, on the other hand, he thinks that no electricity 
supply undertaking can be regarded as in a thoroughly sound posi- 
tion unless some provision has been made in the direction of an 
antiquation fund. At the same time this provision is, in his 
opinion, not one which would rank on the same footing asa depre- 
ciation fund per se, but is one which might wisely be contributed 
to out of profits as a sort of nest-egg for the future. 


Local AUTHORITIES. 


In considering the case of local authorities owning eiectricity 
supply undertakings, it is seen that their method of raising the 
capital precludes them from adopting the plan in vogue among the 
companies of writing down the value of their machinery, apparatus, 
&c., and keeping the money in the business. 

In the case of loans authorised by the Local Government Board 
the practice hitherto has been to allow a period of 25 years for the 
repayment of loans required for electricity supply undertakings. — 

The period of 25 years is supposed to represent the average life 
of the plant and buildings. The method of arriving at the equated 
period, in common vogue, is to take the average of the lives, taking 
into consideration, of course, the different monetary values. As a 
matter of fact this method can only give a more or less correct 
approximation of the true equated period. When the rate of interest 
payable on the sinking fund is a comparatively low one, and the 
various periods are not greatly dissimilar, the result obtained by 
averaging the lives does not differ widely from the result obta‘ned 
by calculating the true equated period. On the other hand, under 
other conditions which are quite likely to obtain in practice, the 
divergence may be considerable. 

Perhaps it should be explained what the author means by the use 
of the words “ the true equated period " In dealing with a number 
of loans for various periods of years two courses are open to the 
borrower. He may either deal separately with each separate loan 
and pay each off as it becomes due, or he may arrange with the 
lenders to equate the whole of the loans, and thus enable him to 
erect one sinking fund and to pay off the whole amount of his in- 
debtedness at one time. m 

From both the point of view of the borrower and the lender it is, 
of course, an axiom that whichever of these two courses be adopted 
neither party shall be the loser from a financial point of view. In 
arriving, therefore, at the true equated period of а number of loans, 
it is not sufficient to take the mean value of the lives of the assets, 
and thus to ignore the compound interest question. The exact 
method is to arrive by calculation at a period of years such that, if 
the total amount of the various loans were repayable at the end of 
that period, the present value of that loan would be equal to the 
present value of all the separate loans repaid at their various indivi- 
dual periods. 

When the periods to be equated differ widely, or when the rate of 
interest is higher than 8 per cent., considerable difference appears, 
as may be shown by the following example :— 

Let the loans set out below be obtained and be repayable at the 
expiration of the periods named — 

£20,000 repayable in 60 years £10,000 repryable in 15 years 

£30,000 - 25 „ £10,00) y 10 ,, 


The average of the above periods із 31:43 years, whereas the 
equated period on the other basis works out to 26:92 years. 
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In the past it has often been contended that in the case of local 
authorities no further provision for depreciation beyond the sinking 
fund payments is necessary in arriving at the true annual profits, 
owing to the fact that the annual contributions to sinking fund are 
such that, by the time the plant has been worn out, the indebted- 
nees in respect of the capital expenditure on same will have been 
extinguished. 

The opponents of municipal trading have not only strongly con- 
tested this view, but the discussion has been further complicated by 
attacks on the period of 25 years, arrived at by the equation of the 
lives of the various portions of the plant. 

Apart, however, from the soundness of the basis taken in arriving 
at the equated period for repayment of loans, the opponents of 
municipal trading have contended that not only should annual con- 
tributions to the sinking funds be made of such amounts as will be 
sufficient to extinguish the indebtedness at the end of the loan 
periods, but that further contributions should be made either from 
revenue or from the rate fund of such amounts as would provide a 
fund sufficient entirely to renew the machinery, apparatus, mains, 
&c., without incurring fresh indebtedness when the original out- 
fit” is worn out. 

The principle hardly seems sound. Assuming for the moment 
that the equated period in the case«f the loans for electricity supply 
purposes were exactly correct, and that it truly represented the life 
of the plant, the undertaking at the end of the equated period 
would be free from debt by the operation of the sinking fuad and 
would be then in just as good a position from the ratepayers’ point 
of view as it was when the undertaking was first begun. 

The question may be asked: Why is it necessary to consider 
undertakings owned by local authorities on a different basis from 
those owned by companies ? If the sinking fund payments be re- 
garded яв part of the contributions to the depreciation and reserve 
funds, the two classes of undertaking might surely be considered 

ether. 

The question, however, does not present so simple an issue as 
this, since, in the case of local authorities, the period for the repay- 
ment of loans, is an equated one, and does not actually represent 
the period of time during which the whole of the '' plant used in 
the undertaking will continue in proper working order, though 
efficiently maintained. Certain portions of the plant have shorter 
lives than others, and when they are worn out it is necessary to 
incur further capital expenditure in order to replace them. As, 
however, the sinking fund remains intact until the end of the 
equated period of 25 years, no portion of it is available for the 
renewal of the short-lived portions of the plant when they are worn 
out. We have carefully to consider what effect these circum- 
stances have on the building up of the depreciation fund. Should 
it make provision for the renewals of the short-lived portions of the 
plant in order to avoid the necessity for incurring fre-h indebted- 
ness before the original loans had been repaid ? 

In this connection it must be borne in mind that although this 
difficulty arises in the earlier years under the system by which an 
equated period is given for г. payment of all the capital expenditure, 
nevertheless, a corresponding advantage is gained in the later years 
of the undertaking subsequent to the expiration of the equated 
period. The life of certain of the assets is considerably greater 
than the equated period of 25 years, so that after the expira- 
tion of the 25 years the total capital expenditure on this class of 
expenditure has been entirely wiped off, while no necessity arises for 
further capital expenditure in this direction till а later period. 

In the hands of а company the sinking fund provided out of 
profits would without doubt be drawn upon for the purpose of renew- 
ing any portion of the machinery &nd plant that may have worn 
out; but this is not possible in the case of a local authority, whose 
sinking fund is earmarked for the purpose of the liquidation of & 
special loan. 

It must be remembered that the annual con'ribution to the sink- 
ing fund in the case of equated loans covers the depreciated life of 
both short and long-lived assets, and in my opinion a local authority 
should be permitted to re-borrow for the replacement of worn-out 
machinery, apparatus, &c., provided that such re-borrowings shall 
from time to time never exceed the amount contributed to the sink- 
ing fund, and provided that the term of the new loan should coincida 
with the life of the new plant. If this were permitted a local 
authority would be placed in the same position as а company in 
respect of its depreciation fund. 

The author's final contention, then, is that & local authority 
should treat depreciation exactly as а company treats it. Itshould 
set aside annually such sums as, properly invested, will enable is 
to wipe off the value of the machinery and plant at the end of its 
life. If the loan in respect of such machinery and plant is for a 
period similar to that of their life, then no further sum need Ъз set 
aside annually. If, however, the loan, »s in the case of some local 
authorities in the metropolis, be for а period of 42 years, whereas 
the equated life of the plant was agreed to be 25 years, then the 
annual instalments should be of such amount as would pr. duce the 
eapital sum in 25 years. The actual contributions to the 42 year 


sinking fund would be treated as part payments, and it would be 
necessary to set aside a further sum annually to bring the contri. 
butions up to а 25 years' basis. 


RESIDUAL VALUES. 


To arrive &t ап absolutely accurate amount of annual contribu- 
tion to & depreciation fund it would be necessary to determine the 
residual value of the machinery, apparatus, &o., at the end of 
their respective lives. Їп the case of land it, of course, remains, 
and the scrap value of machinery, apparatus, mains, &c., contain- 
ing a fair amount of copper and other metals, is appreciable. As, 
however, а depreciation fund must in its nature be based upon an 
estimate, it has seemed to the author wise to regard the residual 
value as an item which the undertaking would have to the good at 
the end of the respective lives, and one which to that extent would 
be in hand as а contribution towards the cost of new plant. 


“ FLEXIBLES,” WITH NOTES ON THE TESTING OF 
RUBBER.* 


BY PROF. A. SCHWARTZ. 


(Continued from page 14.) 


Summary.—In this Paper the author first deals with the causes of 
deterioration in flexible conductors. He then considers the method of 
insulating them, and describes in detail the properties of rubber. He also 
deals with the various mechanical and electrical tests to which flexible 
cables should be subjected, and concludes by describing various systems 
of surface wiring using flexibles, which have been more particularly 
adopted on the Continent. 


IX.—Tests oN COMPLETED FLEXIBLES. 
The following series of tests on complete flexibles were made by 
the author last year :— 
Table I.— Mechanical Strength of Flexibl s. 


Bending test on counter- 


Breaking load on | weight fitting. Times up 


Size. flexible ір lb». and down over lġin. pulley. 
(Up and down = 1.) 
35/40 ( (n 58,850 
35/40 (136 181,470 
104 

85/38 | IM 54,370 
23/36 { p^ 70,181 
23/36 { ie 130,699 

Г 714 
35/10 | f i } 202,280 

( 82 $ 
35/40 { 160) 117,952 
35/40 ач \ 17,736 

93 = 
35/40 {194} 9,560 
35/38 | ү \ 265,294 
35/38 f 105] 340,000 


Special gymp flexible 1,500,000 (still unbroken) 


— — H— — —- 


A consideration of Table f. shows that the breaking force varies 
a good deal with different specimens of the same sectional area. 
This is probably due to the way in which the twin conductors are 
twisted together, for if one is slightly shorter than the other it will 
bear a larger proportion of the load. As might be anticipated, the 
copper in nearly every case breaks before the rubber. It breaks 
very cleanly right across all the strands with a considerable reduc- 
tion of area, hardening and loss of flexibility. Where the copper 
breaks first and the load is removed, the rubber will contract and 
bring the broken ends of the wires into contact, and so give rise to 
arcing. This is not very likely to occur in practice, but the author 
finds as a result of a series of tests on repeated bending through a 
right angle at a lampholder, that the copper in this case also breaks 
first, and that the broken ends are almost invariably pulled together 
again by the contraction of the rubber when the weight of the 
fitting is taken otf the cord. 


— — ———— — —— — 


: Abstract of К Paper read before the Institution of Electrical Engineers, 
April 18th. 


— Że 


54 


THE ELECTRICIAN, APRIL 26, 1907. 


Bending Test on a Counterweight Fitting. One of the severest 
conditions that a flexible conductor has to meet in house installa- 
tion work is its use on an ordinary counterweight fitting. An appa- 
ratus was arranged to simulate as nearly as possible the bending 
met with under working conditions. The flexible was drawn down 
by an attachment to a small motor and drawn up again by the 
counterweight once in each revolution of the motor. The motor, 
which was p H.P., was fed through the flexible under test and the 
revolutions counted until a breakage occurred in the conductor, 
when the motor stopped. The following are the particulars of the 
apparatus :— 


Diameter of porcelain pulley ........ 14 in 
Length of pull .................... 6 in. 
Weight of counterweight .......... 13 lb. 


The results are incorporated in Table I., and are certainly sur- 
prising as the extent of the endurance of flexibles under such condi- 
tions. Since the conclusion of these tests the author received from 
Mr. Mervyn O'Gorman a specimen of special gymp flexible, the 
structure of which has already been referred to under the head of 
Conduo:ors. After running over 1,500,000 times up and down over 
the counterweight pulley the condition of this flexible was, as far as 
one could see, quite unaffected, and the attempt to break it was 
abandoned. The author understands that this material costs about 
£60 per mile, and the resistance is very high, amounting to 
1:70 ohms per yard of double conductor on the specimen tested. In 
connection with lifts and hoists, when the ordinary flexible gives a 
yood deal of trouble the use of gymp flexible would appear to 

advantageous. 


Bending Tests through a Right Angle.—Flexibles in mills and 
factories are subjected to frequent brushing to rid them of adherent 
dirt, and this entails bending at the lampholder, also counterweight 
fittings are usually adjusted by grasping the lamp shade with a 
similar result. In order to ascertain the effect of repeated bending 
the author tested about 60 varieties of flexible in the following way : 
Five lampholders were mounted in a line on a wood batten witha 
short length of flexible depending from each, to which a 8 Ib. weight 
was attached. The ends of the flexibles in the lampholder were 
connected in series, and a small motor (ү н.р.) was fed through 
this circuit. The motor was arranged to rock the lampholders 
through & right angle about the ends of the cord grips as centre 
once each revolution. When a conductor broke the motor stopped, 
and the reading was taken on the revolution counter attached to the 
motor. Considerable differences exist in the behaviour of different 
conductors of the same sectional area and gauge of wire. This may, 
of course, be due in part to differences of manufacture or material, 
but the author is inclined to attribute it to the position of the flexible 
where it entered the cord-grip and where the bending took place. 
The two conductors may have the axis of their cross-sections at 
right angles to the axis of bending, or parallel to it, or in any posi- 
tions intermediate to these. 

Dielectric Strength.—Inthetests, the details of which are embodied 
in Table II., the flexibles were suspended from supports 8 ft. apart, 
and were at their centres about 41р. from а pan of boiling water 
14in.in diameter. All tbe samples submitted successfully with- 
stood the I.E.E. test, and were afterwards tested with a gradually 
increasing alternating-current voltage until they broke down. 


Table II.— Dielectric Strength of Flexibles. 
Thickness! Breakdown 


| Doubled braided. Five years old. 


of rubber pressure, Nature of insulation from observations. 
in mils. in volts. | 
16 8,000 Cotton over conductor V.I.R. only. 
17 21,500 Pure rubber, two layers laid opposite ways. 
27 24,200 | V.LR. separator and pure rubber with longi- 
| tudinal joints. 
84 23,800  ; V.LR. separator and pure rubber. Poor and 
| over-cured. No cotton next conductor. 
85 26,000 V. I. R. separator and pure rubber of good quality 
No cotton next conductor. 
19 21,000 Pure rubber, two layers. 
8 5,100 Cotton braid, cotton yarn, single layer pure 
| rubber. Cotton next conductor. 
24 25,000 Cotton braid, double layer pure rubber. Cot- 
ton next conductor. 
84 22,000 V. I. R. separator and pure rubber. 
is 8,200 Cotton braid, single layer pure rubber. Cot- 
| ton next conductor. 
24 | 20,000 V. I. R. and separator. Cotton next conductor. 
| 


X.—TESTING OF INSULATION, 


Considering the features which it is desirable that the insulation 
should possess, and placing them in the order of their relative im- 
portance, we have: (1) Du'ability, (2) high initial insulation resis- 
tance, (8) dilectric strength. 


The first is undoubtedly in the case of flexibles the most difficult 
to obtain, and also the most difficult to test for; while the second 
although very generally considered of small importance, often affords 
a safer guide to the real character of the insulation than the high- 
voltage puncture test would do. The puncture test for dielectric 
strength, while usually specified for flexibles, is very rarely carried 
out in practice. 

Table III. gives the puncture voltage, insulation resistance and 
electrostatic capacity of some American cables containing definite 
relative amounts of rubber in their insulation. 


Table ШІ. (Clark.)*—Significance of Electrical Tests. 


Relative percentage | Insulation 


Break- ; 
Relative down Capacity deterioration resistance in 
amount E. M.F, in | miorofarads |; in elastic| megohms 
f rubber. l, per mile. мова qi 
d volts limit. per mile. 
1 17,000 2:0 66 584 
2 19,000 1:2 80 1,185 
8 18,000 1:0 20 1,150 


The above figures аге based on 12 tests of each class. They are 
шо not to show absolute values, but to make clear the point that 
the cheaper grades of insulation do not retain their elasticity. A 
consideration of the table shows that neither the puncture test values 
nor the initial insulation resistance afford accurate indications of 
the durability of the rubber. 

In order that the tests specified for an insulating material may 
have any real practical value it is essential that they should be 
simple in character and easy to carry out. Viewed from this 
standpoint, any elaborate chemical analysis is out of the question, 
exoept in connection with large contracts; and we have to fall 
back upon the simpler chemical tests, such as the amount of 
acetone extract and the amount ofash, and the mechanical tests for 
tensile strength and elongation, the physical teat as to the behaviour 
in dry and moist heat, and the electrical tests as to dielectrio 
strength and insulation resistance. We have, by means of these 
tests, to discriminate between insulation in which a certain mini- 
mum quantity of fine Para, Ceylon or other good rubber has been 
employed and that into which recovered rubber and rubber substi- 
tutes and mineral matter too largely enter. 

Pure fine Para rubber contains about 14 per cent. of matter 
soluble in acetone, but during the process of vulcanisation this 
increases to from 8 to 4°5 per cent. Oxidised oils and rubber 
substitutes are soluble in acetone, so that the percentage of acetone 
extract above that due to good vulcanised rubber is a guide to the 
purity of the rubber. 

In order to recognise the relation of the resinous extract obtained 
to the amount of indiarubber present, the percentage figures for 
these two constituents should always be calculated separately, so 
as to show the absolute percentage of resin contained in the india- 
rubber of the sample alone, and not in the whole contents of the 
compound. 7 

The increase in the resinous extract only occurs in rubbers vul- 
canised by heat; cold vulcanised rubbers invariably show the 
normal percentages of resin. 


Elongation Test (Langan).—The insulating material of every 
wire must stand an elongation test of stretching three times its 
length several times—that ів, a piece 2 in. long must stretch to 6 in. 
and promptly return to within 20 per cent. of its original length. 1% 
must then stretch four times without break or rupture, and return 
to 25 per cent. of its original length. 

The author has examined a number of specimens of flexibles pur- 
porting to be new and old code wire” and has found them to be 
poor, hence the necessity for the addition of an elongation test to 
the tests specified in the national electric code. 


Dry and Moist Heat Tests.—The following tests are generally 
referred to as Admiralty tests, but must not be taken as officially 
representing the Admiralty specifications :— 

The dry-heat test is carried out in an air bath and consists in 
exposing the samples for one hour to a temperature of 270°F. The 
^ moist-heat test is carried out in a digester at 320 F., the samples 
having to withstand this temperature for three hours without injury. 
This test is purposed to disclose the presence of rubber substitutes 
by their saponification. Pure rubber will not stand these tests, as 
it melts. The following elongation test is attributed to the Admiralty, 
and is certainly the best in common use at the present time: A 
14 in. specimen to be clamped for 1 in. at the ends and stretched to 
double its length—i.e , 24in.—to remain in this state for 24 hours 
without breaking, and on release after a further 24 hours the per- 
manent elongation on the 12 in. length should not exceed 15 per cent. 

Existing tests show а great lack of uniformity and an undoubted 
want of a reliable ** durability " test. The author suggests that a 


* Comments on Present Underground Cable Practice," Wallace 8. 
Clark, Proceedings American Institute of Electrical Engineers, Vol. XXV., 
1906, p. 207. 


THE ELECTRICIAN, APRIL 26, 1907. 


comparison with a standard hysteresis loop, together with a carefully 
specified stretching test after heating at 150°Ё. for a given time in 
аг, would give much greater certainty as to the probable dura- 
bility of the material than any of the tests referred to above. The 
author hopes to investigate this matter further in the near future, 
as such a test should be applicable to the thick coatings of large 
cables as well as to flexibles. 


XI.—THICKNESS OF INSULATION. 


A specified thickness of insulation has long been regarded as а 
desideratum, and where a material of fairly constant composition, 
such as fine Para rubber, is employed, a specification of the thick- 
ness to be used may be of value. 

The vulcanising rubber may be applied to the conductor in two 
ways. In the first method, which is most commonly adopted in this 
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country, the conductor, after being lapped with pure rubber tape, is 
laid between two ribands of vulcanising rubber and passed between 
two ved stee) discs so placed that the grooves form a die of the 
required diameter. The discs are furnished with cutting edges which 
shear off the superfluous rubber and cause the freshly-cut edges to 
unite by pressing them together. After vulcanisation the joint is 
considered to be as strong as the remainder of the material. The 
author has tested these joints by removing а short length ot the 
conductor and blowing out the tube of insulation thus formed by 
means of a bicycle pump and valve, and has found that in most 
eases the joint yields first. 

The second method consists in forcing the vulcanising compound 
by means of a screw worm round the conductor as it passes through 


Fio. 9. 


a die much in the same way as the lead covering is formed round а 
eable. In order that the rubber may flow freely the apparatus has 
to be warm, and the finished insulation must be allowed to cool and 
harden before coiling. The method is largely used on the Conti- 
nent and in the United States, and although the joint is eliminated, 
which may be considered an advantage, the conductors will very 
frequently be found to be considerably decentred. 

A cotton wind over the conductors, which is absent in the case of 
C. M. A. flexible, seems to be desirable, as it prevents the direct con- 
tact of the pure rubber and the conductor, which is injurious if the 
tinning is defective. It also prevents the insulation from sticking 
to the wires, which it does very tenaciously, making it difficult to 
get out all the wires for conneeting purposes, and it further keeps 
these wires clean and free from rubber. 


55 


XII.—FLEXIBLE WIRBRINd SYSTEMS. 


The best known and most widely used of these systems is that of 
Peschel; it was introduced in Germany in 1898 as being cheaper 
than wood casing and having a less fire risk. Originally the so-called 
ring insulators were employed on this system, the conductors hang- 
ing from them in a series of loops, but they are now only occasion- 
ally used. They consist of grooved rings of porcelain or coloured 
glass, either in one piece or split, the latter being used in order to 
put in extra support to a wire which has already been run or for 
heavy cable. These rings are sprung into small spring hooks fur- 
nished with either pins, nails, screws or eyes, as shown at A in Fig. 8. 
To strain up the flexibles at intervals special clamp insulators are 
required. They consist of a short porcelain tube, in which the 
flexible is held fast by two screws forced down between two fibre 
strips, causing these to wedge the cord against the tube, as B in 
Fig. 8. Another form of grip insulator shown at C (Fig. 8) consists 
of a split insulator with two or three ribbed channels in which the 
cords are more or less tightly held when the insulator is clamped by 
the spring hook. The installation of the unsplit rings is inconvenient 
and unsatisfactory, in that the flexibles are frequently slack, and the 
wire is damaged when the rooms are cleaned, and, further, the sup- 
porting of the hooks by pins or nails is not very sound except when 
used on woodwork. A very much better job is made by employing 
the type of insulator shown at D in Fig. 8, where on screwing up 
the fixing screw, one part of the insulator telescopes into the other, 
gripping the cord between the edges. In the School of Technology, 
Manchester, a room has been wired as an example of this system, 
and has given no trouble during the six years it has been installed. 

An improved form of insulator ( Reformrolle ’’) has been placed 
on the market by Hartmann & Braun which possesses the consider- 
able advantage that the pressure exerted on the flexible is quite 
independent of that required for the fixing of the insulator. The 
various forms are shown in Fig. 9. The clamp insulators with 
flexibles are very popular in Germany, one firm alone supplying 
many millions annually. They are also largely used in France, 
Italy, Belgium and Switzerland. There is a tendency now to run 
the wires in metal tubes, to secure additional mechanical protection, 
where the lowest prime cost is not an absolute essential. In Ger- 
many cotton-covered flexible costs from 2d. to 444. per metre and 
silk-covered from 4d.to 7d. The prices of the iosulators vary from 
6d. per 100 for white glazed porcelain to 4s. 10d. for the Reform- 
rolle," which are intended for well-decorated rooms. It is claimed 
that flexible wiring can be installed without making a mess or 
injuring decorations, and in Germany the cost per point exclusive 
of the lampholder, &c., varies from 10s. to 18s. 


(To be concluded.) 


А NEW TYPE OF INDUCTION MOTOR.* 


BY L. J. HUNT. 


The motor described in this Paper possesses all the characteristics 
of the ordinary type of slip-ring induction motor, but differs from it 
in the arrangement of the windings. These are arranged to permit 
of the starting or regulating resistances being connected to the 
s'ator windings instead of to slip rings in the ordinary manner. 
The machine is an improved form of “ cascade " motor having two 
magnetic field systems superimposed upon one another in the same 
core body. Тһе second field has its origin in the rotor, and con- 
sequently induces secondary currents in the stator windings. 

The “cascade” system is well known, especially in connec- 
tion with polyphase railway motors. The chief objections to а 
motor consisting of two stators and two rotors or one common 
rotor are—the hizh cost, low efficiency, owing to greatly in- 
creased copper losses, low power factor and small overload 
capacity. Patent Office records show that considerable attention 
has been given to the problem of producing а cascade motor 
which should be free from the objections enumerated above. 
The cascade system of control was devised independently by 
Steinmetz in the States and by Gorges in Germany, in the year 
1897. In 1901 Prof. Silvanus Thompson patented a motor which, 
although having only one stator and rotor, is equivalent to two 
cascade-connected motors. In this machine the stator is divided 
into several segments, alternate segments carrying primary and 
secondary windings. The primary windings are connected directly 
to the line and the secondary ones to the starting or regulating 
resistances. In 1902 Mr. Lydall devised a cascade motor having 
independent primary and secondary stator windings wound for 
different numbers of poles. The rotor is similarly wound and 
provided with six slip rings. In 1908 Steinmetz took out a patent 
for а machine somewhat similar to the one devised by Thompson, 
the primary and secondary stator windings occupying alternate 


* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers. 


56 


THE ELECTRICIAN, APRIL 26, 1907. 


segments of the stator. A German patent was granted in 1904 to 
Georges Meller for a disc type of cascade motor. In this machine 
the primary and secondary stationary windings are carried on 
separate stators in radial slots, and similar slots carrying windings 
are provided on both sides of the disc rotor. The machines men- 
tioned, omitting the last, may be roughly divided into two groups, 
the first including motors depending upon suitable spacing of the 
stator windings to ensure non-interlinking of the two fields, and 
the second including machines provided with two stator windings 
wound for dissimilar numbers of poles. 

The new motor, which has been developed by the Sandycroft 
Foundry Co. (Ltd.), belongs to the second group, the two numbers 
of poles being so chosen that when divided by their greatest common 
factor the quotient is in one case an even and in the other an odd 
number. Ihis ensures non-interlinking of the two windings except 
by the agency of the rotor. Fig. 1 shows the general arrangement 
of this motor, from which it will be seen that it closely resembles in 


design the ordinary type of machine, The stator carries a single 
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winding, and is provided with tappings which are conneeted in 
pairs through resistances whilst starting or when rheostatic speed 
control is desired, and are short-circuited at normal speed. The 
rotor is provided with a short-circuited winding without slip rings, 
unless designed to run at more than one efficient speed. 

The chief difficulties to be overcome in the design of a ‘‘ cascade " 
motor are greatly increased magnetic 1 and C?R losses. 
Where two stator windings are used the inductance of the one 
occupying that portion of the slots farthest removed from the rotor 
is very large, owing to the increased leakage from tooth to tooth. 
In experiments, which were made on a motor wound with separate 
eight-pole and four-pole stator windings, the former being placed 
nearest to the rotor, it was found that the leakage per ampere-turn 
per inch length of core (after deducting the leakage of the end con- 
nections) was 7 in the case of the eight-pole winding and 11:4 
in the case of the four-pole winding. The pole pitch of the four- 
pole.winding was, of course, twice that of the eight-pole, and if the 
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conductors had occupied the position of the eight-pole winding the 
leakage would have been certainly not more than 6 lines. By 
using one stator winding only, this difficulty was overcome, and 
experiments on the same motor showed that the power factor and 
overload capacity were much increased, although only two-thirds 
of the copper was used. The stator windings are parallel wound, 
and each pair of tappings connects two points of the winding 
between which there is no primary difference of potential. 
Fig. 2 shows diagrammatically a three-phase primary, six-phase 
secondary stator winding. The mains are coupled to the three 


terminals of the ‘‘ star” and the starting resistances, arranged for 


two-phase currents, are connected to the tappings A, A’ and B, B. 


Fra, 


dary parts of the machine. 


The remaining tappings are connected to a four-pole switch 
mounted on the motor casing, and are short-circuited after the 
machine has reached its normal speed. The resultant stator current 
is equal to the geometrical sum of the primary and secondary cur- 
rents, and may be anything in value between 1:07 and 1:2 times the 
primary eurrent. In orderto show how greatly the stator C?R loss 
is reduced the author gives a table from which it is seen from the 
case taken that, with & single parallel-wound winding, the total 
stator БС? losses are 468 watts as against 988 watts in the case of 
separate primary and secondary windings. 

Referring now to the rotor, a large number of different methods 
of winding are possible. It is important to keep the rotor C?R 
losses as small as possible in order to ensure a high efficiency and 
also to reduce the drop in voltage between the primary and secon- 
The rotor may be provided with two 
separate windings, one wound for “x” number of poles and the 


b/c © сја | 
© © SG 4 Pole bars 


2. Fie. 3. 


other for '* y" number of poles. the two being inter-connected. In 
this case the currents induced in the pole winding flow into 
the “© pole éonductors and produce the second magnetic field. It 
may be here stated that the objection raised to the two separate 
stator windings does not apply to the rotor, as the Menor of the 
currents is the same in both rotor windings. In fact, the local 
leakage lines are due to the resultants of the currents in the two 
sets of conductors, and by suitable arrangemeut the total inductance 
of the two windings may be made less than the sum of the induc- 
tances considered separately. Fig. 8 showa а rotor having two 
windings, one connected for four poles and the other for two poles. 
The former is star and the latter mesh connected. The four- 
pole ampere-turns are consequently equal to 1°73 times the two- 
pole ampere-turns. Only one slot per pole per phase is shown in 
the diagram. 

Instead of grouping the bars in two separate three-phase wind- 


FIG. 6. 


ings, the four-pole and two-pole conductors may be connected to 
form a winding, as shown in Fig. 4. This arrangement reduces 
the len«th of copper required in the end connections, and has the 
same effect as two separate windings. The two-pole bars are 
connected to form two “mesh” windings, as shown. Each 
four-pole bar is connected at one end to a two-pole bar, 
and at the other to a short-circuiting rinz. There are two 
of these rings, one at each end of the rotor. Only the con- 
nections at one end of the rotor are shown. Those at the 
opposite end are duplicates of these. The outside circle represents 
one of the short-circuiting rings. The inner ring of small circles 
are the two-pole bars, the outer ring the four-pole conductors. A 
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(4+2) pole winding has been shown for simplicity, but it may be 
mentioned that, as the resultant magnetic field is not symmétrical, 
a motor having this number of poles is not satisfactory. — 

It has у been mentioned that the currents of the two rotor 
windings in any one slot may be algebraically added together and 
considered as one current. By a suitable arrangement of the con- 
nections, one winding may therefore be substituted for the two, and 
the total CR losses reduced to thai of the х” pole winding only. 
In the case of the four-pole and two-pole winding previously con. 
sidered, the number of conductors and the total length of the end 
connections would be equal to those of the four-pole winding only. 
On the score of low copper loss this is а very good winding, but it 
has two serious faults: the slots are deep owing to the concentra- 
tion of the conductors, and the inductance, for the same reason, is 
eonsiderably higher than that of the windings already described. 
Experiments were made with & small 19-pole motor, the rotor of 
which was provided with double windings. After tests had been 
made it was re- wound with a single winding. The double winding 
gave a power factor of 0°78 and the single winding 0°72. These 
results were obtained with a double-wound stator. The eight-pole 
stator winding was then re-connected and provided with six phase 
tappings, and further tests showed a rise in power factor from 0°78 
to 0-81. The efficiency was, of course, higher with the single than 
with the double rotor windi One may extend the list of re- 
sultant windings indefinitely, but one further example will serve 
for the purpose of this Paper. Figs. 5 and 6 show eight-pole and 
four pole windings. The one shown in Fig. 6 is, strictly speaking, 
& six-phase winding, as there are six groups of conductors per pair 
of poles. 'The winding shown in Fig. 5 has only three groups of 
conductors per pole pair, each group being made up of currents 
belonging to two different phases. The resultant current in any 
one pair of bars of the eight-pole winding equals 1:78 times the 
current in one bar. By super- 
imposing Fig. 5 on Fig. 6 the 
resultant winding, Fig. 7, is 
obtained, in which;the currents 
are of the same phase in each 
slot. The winding is & simple 
non-overlapping one. 

The rotor windings already 
described are suitable for motors 
having one efficient speed. 
Motors are being manufactured 
which may run at two, three 
or four efficient speeds, and it 
is clear that as these require 
the addition of slip rings, the 
number of phases for which the 
rotors may be wound must be 
limited to two or three. A 
12-pole motor having a rotor 
carrying 8-pole and 4-polo 
windings may, if fitted with 
three slip rings, be run at speeds corresponding to 12, 8, or 4 poles 
without losses in resistances. | 

If the motor be wound for eight and four poles and the periodi- 
eity be 50 cycles per second the two efficient synchronous speeds 
will be 500 and 750 revs. per min. The mesh connected rotor 
windings are wound for four poles and the “star” windings for 
eight poles. Slip rings are connected to the three terminals shown. 
I regret that I am unable in this Paper to put before you detailed 
test figures of these new motors, but several machines are nearing 
completion, and results of tests will shortly be published in the 
technical press. 


PARLIAMENTARY INTELLIGENCE. 
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RADIO TELEGRAPHIC CONVENTION. 


Continuing the evidence of Mr. Gavey before the Committee on Thurs- 
day last, Mr. GWYNN asked— 

Could not the Marconi stations on the Channel be inoreased without 
injuring the service 1—1 understand they are sufficient for the traffio they 
now carry, but under more exact regulations they could carry a great 
deal more traffic. A lot of the work at present done is idle work. 

Would it be possible to exempt a station on the south coast ?—Any 
station could be exempted. 

another station was opened to serve the same area ?—Not 
necessarily in immediate proximity. 

Suppose you exempt one of these atations, are you not obliged to pro- 
vide a station to do the вате work for the public that that station was 
doing !—You have to provide a station to serve the region. It is for the 
Government to define what the extent of the region shall be. 

Would it be possible to exempt one of those stations and add another 
station without deranging the services in the Channel ?—It would be 
possible. I do not, in fact, think there would be any great difficulty, 
if the whole of the British stations on the south coast were exempted, in 


providing alternative stations to do the work along the Channel. I agree 
it would be an unsatisfactory thing. 

The CHAIRMAN : What is the cost of a station? —This varies accord- 
ing to range. 1 dare say the Marconi stations along the south coast 
would be provided for anything between £500 and £1,000, according to 
the nature of the business. 

Sir W. HOLLAND: Did I understand you to say that, in your opinion, 
unless the Convention were ratified the present commercial use of our 
system of wireless telegraphy would be jeopardised ?—Thcre is the 
greatest danger of its being jeopardised by the Convention not being 
ratified. I have said that the use of powerful machinery would unques- 
tionably interfere with the working of the commercial stations, and, I 
am afraid, would also tend to largely interfere with the naval stations 
along the south coast. 

Do you go so far as to say that, in your opinion, a wireless war would 
be almost inevitable ?—I do not see that any other course would be pos- 
sible, because vessels fitted with foreign apparatus would interfere with 
the ordinary carrying out of the work of our stations, and this country 
would have no redress. One of the greatest benefits this country would 
derive from the Convention is that every station, whether a long-distance 
or an ordinary shore station, would bave to conduct its business in such 
a way as to avoid interference as far as possible. If the Convention is not 
ratified, this country has absolutely no interest whatever in what other 
countries may do, either by ship-and-shore traffic or in the erection of 
high-power stations. 

Sir GILBERT PARKER: What prevents interference now that the 
Convention is not ratified 1—The circumstances do not exist at the pre- 
sent time to any material extent, because all the liners are fitted with the 
Marconi apparatus, manned by the Marconi operators, and are working 
under one administration. So long as that condition of things exists, 
there is no reason why disturbance should be anticipated. But we antici- 
pate disturbance when each nation establishes its own wireless system, 
and all these vessels, fitted with different apparatus, traverse the narrow 
seas around our coasts. 

There is no reagon to suppose that the Government would accept the 
Marconi system as most Governments accept the Morse system in tele- 
graphy ?—I do not think the circumstances are quite parallel. The 
Marconi system does not differ largely irom any other system. In the 
case of the Moree system, it is of great convenience for all countries to use 
the same system. In the case of the Marconi system, whether a country 
introduced the Marconi system, the “ Telefunken " system, or any other 
system, it is not so much a question of the apparatus that is used, but a 
question of the regulations that are necessary to prevent the use of undue 
power, to ensure that skilled operators should be employed, and that the 
regulations which have been drawn up with such care shall be made per- 
fect and flow smoothly. 

Have other nations developed their own systems to any extent up to 
the present time 1—1 think they are all nearly on а par so far as perfec- 
tion is concerned at the present time. It would be difficult to say that 
any one system is во above any other that it ought to be selected and all 
the others set aside. I observed in the United States there are some 43 
ships skirting the coasts that are fitted with wireless apparatus, and that 
the Western Union Telegraph Co., the largest combination providing 
telegraphic service in America, undertake to transmit messages from all 
their stations to the wireless stations along the coast for transmission to 
ships. So that in that country they appear to have adopted a definite 
organisation for radio-telegraphic practice quite apart from instruments. 

The CHAIRMAN : What is the system used in that organisation? 
Mostly the Fessenden and the De Forest. They also have some “ Tele- 
funken” apparatus in America. 

They intercommunicate there then? —They do. 

Mr. ADKINS: Do you agree that the German liners have resisted 
pressure from their Government because they find it more convenient 
to retain Marconi apparatus ?—I should say they find it more con. 
venient to be able to communicate with British stations as they go 
through the English Channel. At the present time they can only do во 
by fitting their vessels with Marconi apparatus, I should say French 

amship companies have adopted the Marconi apparatus for the same 
reason. 

Supposing the Convention were ratified by Germany and France, for 
instance, and not by Great Britain, and that Great Britain continued its 
present arrangements, in your judgment would there or would there not 
still be strong practical reason for these great liners continuing to use 
Marconi apparatus ?—I think that, whatever the German and French 
Governme: ts may have done or not done in the past, if they ratify the 
Convention and Great Britain does not, they will bring greater pressure 
to bear on all the large steamship companies to adopt the systems in use 
in those countries. 

Would there be any reasonable prospect of their resisting their own 
Governments’ pressure /—If they had no other stations to communicate 
with but British stations, they would no doubt oppose any change. I 
think these other countries would establish their own stations. This 
would remove the commercial risk which might otherwise tend to pre- 
vent the steamship companies from abandoning the Marconi apparatus. 

Why, in your judgment, has France not put up commercial atations 
hitherto, but would do it if she ratified the Convention and Great Britain 
did not ?—I should say that France has not put up commercial stations 
because she thought they were not likely to pay. As n general rule, it 
may be taken that, at present, radio-telegraphio stations do not pay, 
either in this country or elsewhere, 

Would they be more likely to pay if France and other countries ratified 
the Convention and we did not? Would it then be commercially a pro- 
fitable thing for France to put up shore stations not now put up '—It 
would become an international obligation then to provide for ship-to- 
shore traffic. If the Convention is ratified, so long as traffic skirts the 
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English coast stations it will have to pass through those stations rather 
than through stations on the French coast. I should like to add that, 
whatever advantages may be derived by the foreign steamship lines in the 
retention of Marconi apparatus, if this country fails to ratify the lines 
would have to abandon Marconi apparatus in order to comply with the 
terms of the Convention ; in other words, they would have to communi- 
cate with all other international stations, and could only do that by aban- 
doning the Marconi system. 

Do you think France would be willing to ratify the Convention and 
put herself to unremunerative expense ?—I think во, because, after all, 
& few shore stations is a very small addition to the coast telegraphic ser- 
vice in a great country like France. | 

lf the Convention is ratified by Great Britain, all ships wishing to 
communicate with our shore stations can do so as usual with other tha 
Marconi apparatus 1— Les. 

It would let in competitors then '—For the supply of apparatus, yes. 

The effect of the Convention on the Marconi Co., then, is one thing, 
and its effect on the Government of Great Britain is another question ?— 
It remains to be seen whether the Marconi Co. would suffer by the ratifica- 
tion of the Convention. 

Ship-to-ship communication in the narrow waters has been provided 
for in the Regulations, and one of these states that ship-to-ship com- 
munications must always cease when a ship-to-shore communication 
commences. Supposing a ship is communicating with another ship, 
would the Hertzian waves so used, or the communication, be received 
at shore stations !/—Certainly. 

Would this not embarrass those stations ?—If working simultaneously, 
es, but under the Regulations the ship-to-ship communication would 
ave to cease until the sbip-to-shore communication was finished. 

Do you think the Regulations attached to the Convention will secure 
ihe wi qur res necessary 1—1 think so. They were most carefully con- 
sidered by all the delegates and were drawn up with the utmost care. I 
have no doubt that, properly administered, they will prove effective. 
Each Government will have to establish some controlling body which will 
enforce the Regulations. | 

- That is to say, either the Government must make a service for itself 
that does not now exist, or some company must come into existence which 
does not exist now ?—That may be, but the Government will have to take 
supreme control in enforcing the Regulations. 

The CHAIRMAN : Would you point out how the Regulations for ship- 
to-shore stations would prevent interference by ship-to-ship communica- 
tions i—In every case the shore station controls the other traffic and 
regulates it. If a ship station interferes, the shore station simply tells 
the ship station it is interfering and requests it to stop until it has the 
shore permission to go on. If three or four vessels came within reach of 
the shore station at the same time and they all called the shore station 
in succession, the shore station, under the Regulations, will obtain from 
each ship certain particulars, and will tell each ship it will take its 
traffic in such and such order. The shore station has absolute control. 

There is really no rerson why a ship should retire ?—Yee, for this 
reason, that the ship will be licensed to carry wireless telegraphic appa- 
ratus, and that will necessarily compel her to obey all the Regulations of 
the Convention. i 

Mr. LEE : We heard in evidence from the Marconi Co. that France, 
by getting up stations on her coast, would practically be unable to inter- 
fere with the general traffic passing through the Channel, because it 
passes much closer to the English coast. Do you agree to that ?—If the 
Convention is ratified France will not interfere. She must not interfere 
under the terms of the Convention. If Great Britain dees not ratify 
the Convention I am afraid the endeavour to establish communications 
between French liners skirting our coast and French stations must inter. 
fere то the English stations, owing to the high power they would have 
to employ. | | 

The CHAIRMAN : Would there be any obligation by France to avoid 
interference, assuming we do not ratify None whatever; the only 
obligation is under the Convention. | 

Mr. LEE : Assuming England has not ratified, would there not be the 
risk that а French ship, by using this additional amount of power, would 
actually interfere with countries that had ratified, say Holland 1—It 
depends entirely cn the geographical position of theship. If you look at 
it from the practical commercial point of view, as vessels approach our 
coast they endeavour to despatch their telegrams, and it may be said 
that the order of importance of the wireless stations along our south 
coast is from westward eaetward. These liners would not be using their 
apparatus very largely in the Straits of Dover, but they would be using 
them more extensively off the Fastnet and off the Lizard. Therefore, 
those would be the points where the largest amount of interference with 
British stations would take place. i 

You don’t think it possible we should be able to make an agreement 
with France that would have practically the same effect as our adherence 
to the Covention ?—I doubt it very much. There would be the practical 
difficulty that French vessels would have to be fitted with powerfal 
apparatus to communicate with the French coast, and agreement or no 
agreement, the difficulty would arise. 

If such a private agreement were arrived at, the status quo would be 
maintained so far as England and France are concerned '—Except that 
they would have to use higher power to work across the Channel. 

Why should not the French vessels in that case use English stations t— 
There would be no interoommunication. The Marconi Co. would refuse 
to accept communications from the Frencb apparatus. 

If neither France nor England ratified the Convention ?—I do not think 
there is thé slightest doubt whatever that France will accept the Convention. 

Would it be possible to make an arrangement between England and 


France, both not ratifying?—It would out them off from every other 


station in the world. 
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Sir GILBERT PARKER: If France and Great Britain both stood out, 
do you think that other countries would also stand out ?— I have no doubt 
whatever that the other nations will ratify, whatever this country does. 

Mr. LEE: It is more convenient at present for other nations’ ships to 
communicate through British stations. Is it not possible, owing to our 
geographical position, that even if there might be a great resentment in 
foreign countries at our refusing to ratify, the big commercial interests 
concerned would find they could not afford to boycott but would com- 
municate tbrough English stations ?—From the very fact that they ratify 
the Convention they would have to license all their ships to intercom- 
municate, and that fact would bar them from communicating through 
English stations. If England declines to ratify, then England will suffer 
the consequences, which would be the loss of traffic. 

What would be the objection to England, while not refusing to ratify 
the Convention, stating that she wished to reserve her decision fora 
period of years 7—The effect would be equivalent to refusal, and the 
dangers that have been foreseen of interference and so on would arise. 
Personally, as one of the delegates, I feel very strongly on the points 
The English delegates went to the Convention with certain definite in- 
structions, and they were able to induce the delegates of other nationalitie. 
to fall in with their views. They carried every one of those instructions, 
and in other minor points they moditied both the Convention and the 
Regulations to a very great extent in matters of detail, with a view to 
improving this country's position, making the Regulations more stringent, 
and, generally speaking, making the Convention more workable. Now, if 
England either declines to ratify, or postpones her ratification so as to 
practically prevent the Convention coming into force, it will have to 
come as & suppliant by-and-bye, instead of being one of the nations regu- 
lating the Convention, and it may be that those clauses affecting this 
country may be reversed or revised, to the injury of this country. I 
think it would be a great mistake to either refuse or to defer ratification. 
The position of this country would be greatly prejudiced in all matters 
relating to radio-telegraphy. 

Mr. GWYNN: Assuming England definitely said she would not 
ratify, what do you suppose would happen in the interval before another 
Convention could be organised ?—I take it that those countries who are 
ratifying are already preparing for working under the Convention. If it 
were not for this inquiry, the British Government would be organising. 
Every country has to establish some organisation to control radio- 
telegraphy. cm T 

Mr. LAMBERT: Was every one of the objections of the British dele- 
gates to the Convention met by the Conference ?—Absolately so. 

In your opinion Great Britain must ultimately join the Convention and 
will be prejudiced were she not to ratify at present ?— Unquestionably. 

It has been suggested that the Post Office delegates were too strong for 
the Admiralty delegates. Was that so?—No; the Admiralty delegates 
were able men, very unlikely to be unduly persuaded by their colleagues 

Were the delegates unanimous or not ?— We were absolutely unanimous 
from beginning toend. We went out with definite instructions from the 
Government, and there was no note of divergence, | 

Now, Mr. Gavey, you are an expert in wireless telegraphy. May I ask 
you, as you have left the Post Office, whether you see anything in this 
Convention to which you, as a patriotic Briton, would object ?—I think 
that the national interests are not only fully protested by the Conven- 
tion but they are more fully protected with the Convention than they 
would be without it. | 

The POSTMASTER- GENERAL: If we stand out and the Marconi 
Co. refused intercommunication, those Powers who ratify would be com- 
perec to remove the Marconi apparatus from their ships ?—I believe they 
would. 

A strong point was made by Mr. Cuthbert Hall for the Marconi Co. 
on the ground of their stations carrying out a considerable amount of 
commercial work and that other stations are not carrying on much work. 
Can you give us any information as to that? Also that they have orga- 
nised a wireless system and other commercial stations have not ?—In view 
of the fact that there are 63 Marconi stations against 123 other stations 
all over the world, these 123 stations must have been established for 
commercial work. There must be some organisation in each country for 
the collection and despatch of telegrams. 

As regards the Marconi stations, do you know whether the amount of 
work done is large ?—The work done, is not very much, I think. From 
January to December, 1905, the total messages at all the Marconi stations 
in Great Britain amounted to the following: Messages to ships 541, 
messages from ships 10,297; from January to December, 1906, there 
were 1,026 messages to ships and 14,984 messages from ships. 

Is there much traffic at some of our stations ?—In 1905 the number of 
messages per month at the North Foreland, for iustance, was: To ships 
1, ош npe 25 ; in 1906 the number per month was: To ships 8, from 
ships 45. 

This concluded Mr. Gavey's evidenee. 


Capt. Е. F. INGLEFIELD said he was secretary to the Corporation of 
Lloyds, and prior to taking up that position on Oct. 1, 1906, he had been 
in command of a large armoured cruiser which was equipped with wire- 
less telegraph apparatus. After describing generally the business con- 
ducted by Lloyds, witness said they had watched the development of the 
Marconi system and had also tried experiments with other systems. 
They entered into an agreement with the Marconi Co. in September, 
1901, but in 1905 its provisions were varied by terms of settlement 
arranged with the company in 1905, but which he was not at liberty to 
disclose without the consent of the company. Litigation had taken place 
between Lloyds and the company, but he did not think the points at issue 
had any direct bearing on the questions before the Committee, With 
regard to their agreement with the Marconi Co., referred to by other 
witnesses, and in which it was stated that Lloyds were of opinion that one 
system should be in general use, at the time the agreement was made 
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Marooni’s was the principal system before the public, and had advanced 
farther than any other system, at any rate in the United Kingdom. It 
then ap desirable, in order to avoid complications, to adopt one 
system. The statements in the preamble of the agreement appeared to 
have been made on the assumption, which perhaps even then was 
erroneous, that it would not be possible to effect intercommunication. 
Lloyds could use other systems in certain countries to which the agree. 
ment did not extend. They had religiously adhered to their agreement, 
and had not used other systems than Marconi's, nor allowed messages 
from ships equipped on other systems to be received at their stations. 
He considered it would be detrimental to the public interest if intercom- 
munication were prohibited 8o that vessels equipped with other systems 
were debarred from communicating with Marconi-equipped stations. As 
an instance of danger to the public interest and jeopardy to human life 
caused by vessels equipped with other systems being debarred from com- 
munication with Marconi stations, he mentioned the case of a United 
States ship which was sent to destroy a derelict in the Atlantic, The 
ship found the derelict and got into wireless communication with a 
passing liner which, however, said she could not talk with them as she 
was under a Mareoni contract. 

The CHAIRMAN: Suppose the Convention be not ratified, would that 
act prejudicially to the collection of maritime intelligence Under No. 89 
of the Regulations arrangements are to be facilitated for communicating to 
maritime agencies news respecting wrecks or matters of general interest 
regarding navigation, and we have made arrangements with foreign 
Governments for information from foreign stations to be forwarded to us. 
If Great Britain declines to ratify the Convention it is clear that, by way 
of retaliation, foreign Governments will decline to supply Lloyds with 
maritime intelligence from their wireless stations and possibly also from 
semaphore stations. 

Mr. Cuthbert Hall, in alluding to the difficulties with Lloyds, made 
some remarks with regard to Lloyds’ relations with the Admiralty. Can 
you say anything in regard to that matter ?— The difficulties with the 
Marconi Co. are still complex and still sub judice, and perhaps it would 
be better not to refer to them. I may say, however, that when we 
took over the working of certain stations from the company they left 
nothing for our use or guidance, and when they made complaints about 
the working of our men they would not state specific facts, but merely 
made general statements that our operators were unsatisfactory. The 
fact was that the company were anxious to discredit Lloyds staff, in order 
to get the working into their own hands, which they eventually did. 

The POSTMASTER-GENERAL: You would not enter now into a 
similar contract to that existing between yourselves and the company ?— 
Certainly not. 

Assuming the Convention is signed, you ex 

ent ?— Yes, but that was not proposed at the instigation of Lloyds. 

Mr. LAMBERT: Do you think it would be advantageous to the inter- 
ests of Great Britain asa whole that the Convention should be ratified ?— 
I think so. 

Mr. GWYNN: If you do not make a contract with the Marconi Co. 
after the Convention comes into force, with whom would you make a con- 
tract ?—I do not think we should make a contract at all. It would depend 
on the circumstances. | 

Could not the business of Lloyds be internationally managed ?—No, 
that does not appear to me practicable any more than the management 
of any Corporation internationally. · 

Your system is a real monopoly. Is not that monopoly due to the 
advantage of having a system of central control ?—It is certainly neces- 
вагу to have central control of Lloyds stations, but there the analogy with 
wireless telegraph stations ceases. With visual signalling there is no 
elashing, and international management is not necessary. 

If wireless telegraphy could be managed by a company or central con- 
trol that would be the ideal system ? — Certainly. My view is that some 
controlling organisation is necessary, whether there is intercommunica- 
tion or not. 

-I believe it is generally admitted that the Marconi people can do their 
business satisfactorily, and that the inevitable interference does not 
bamper them materially ?—They owe their present position to having 
worked the thing on business lines. i 

Where there is a dual control of the operators I believe it would not 
work so satisfactorily as if the operators were under one control ?—I am 

sure it might be managed with dual control if it were done in a friendly 
spirit. I agree, however, that having one operator belonging to a com- 
pany and the other to a Government m'ght lead to disagreement and 
conflict between the operators. | 

It is possible there might be friction between two Governments or two 
companies ?—Yes, tbat is so. 

This concluded Capt. Ing'efield’s examination, and the Committee 
adjourned. 

Bir OLIVER J. LODGE, F.R.S., Principal of Birmingham Univer- 

sity, was the first witness called on Tuesday. He said he had paid great 
attention to the subject of radio-telegraphy, not only before 1896, but 
before 1890. He had worked at the subject since the seventies, on the 
strength of Clerk Maxwell's theory. He wanted to be the first to produce 
electric waves in accordance with that theory, and in 1887 or 1888 he 
nearly did so. He detected the waves running along wires, and pub- 
lished the ides of getting them across space by the discharge of what 
was virtually a Leyden jar, but in 1888 Hertz quite independently 
transmitted them across space, and they were properly known by 
his pname—Hertzian waves. Witness continued to work at them, 
bowever, and published Papers on the subject in 1883, 1889, 1890 and 
1892. He devised several means of detecting the waves, one of them a 
point coherer, which he afterwards replaced by a Branly filings tube. 
Since then he had returned to something more like his original form of 
eoherer. He had nearly «very kind of Hertz oscillator working at 
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Liverpool, from small to big ones, which emitted. waves 100 yds. 
long and caused sparks on the roofs of neighbouring buildings, as 
well as in water pipea and gas pipes. Some of these sparks were seen 
publicly at the Royal Institution and also at the hall of the Insti- 
tution of Electrical Engineers. They occurred high up on the wall 
paper. He used earthed as well as insulated collectors. This effect 
was published in a book of his in 1892. 1n 1894, with the help of the 
Branly filings tube, the matter became much more definite and easy. Ia 
1894 witness gave a couple of demonstrations—one in June at the Royal 
Institution, and one in August at the Oxford meeting of the British Asso- 
ciation—using Hertz oscillators for transmitting and a Morse key, in 
connection with a sending coil, and a Thomson marine or speaking galva- 
nometer for receiving. He sent the signals from one room to another, 
through walls, and so on. He sent them across the quadrangle of the 
College at Liverpool, but he applied very small power, and did not try for 
big distances. At that time Dr. Muirhead was struck with the applicability 
of the method to wireless telegraphy, and when in 1896 Sir William Preece 
told the British Association meeting that an Italian gentleman, at that 
time unknown, was interesting the Post Office in a secret box, witness 
knew practically what the box must contain, and immediately afterwards, 
on the same day, he showed to a few friends the Morse tape instrument, 
very roughly, working on the same plan. Mr. Marconi and Sir Wm. 
Preece together interested the whole world in the subject; great power 
was applied to the sender, and the matter then beoame of financial 
importance. He would say, however, that the American Patent 
Office gave him later a telegraphic patent based on his work as 
published in 1894, after proof that his book had reached America 
in or before 1895. His first English patent was taken out in 1897. 
He was not the first English patentee on the subject, but he re- 
garded that as the first tuned patent. He there stated clearly 
and patented the fandamental method on which all tuning must be 
based, utilising for the purpose the ideas contained in his sympathetic 
Leyden jar resonance experimente. The Muirhead Company had taken 
out a great many patents, beginning with that of 1897. He had nota 
liat of them, but they could be putin. Ia explanation of the principle of 
tuning he would only say the difference between a tuned station and an 
untuned station was that in an untuned station you tried to concentrate 
all the energy in a single snap, like a whip-crack, by which means you 
could go great distances without discrimination or selection, but for 
tuning you tried to produce a continuous succession of impu!ses each 
too weak to achieve anything by itself —that was essential—too weak to 
achieve anything at a reasonable distance by itself, but a tuned accumu- 
lation of impulses would give the signal. It was analagous to stretching 
а string on a sound board and plucking or bowing it instead of using it 
as а tail of awbip. You got much less noise, much less disturbance, 
but its definite pitch or frequency could make a similarly-tuned string at 
а distance respond, and if the other string was not properly tuned there 
would be no response. To justify the tuning in the case of the string you 
either slackened its tension or loaded it by coiling wire round it, and you 
could thus add capacity and adjust to any time required. If stations 
were properly tuned they were able to speak to cach other without fear of 
disturbance from neighbouring stations, under certaia conditions, but if 
the neighbouring stations was éxceedingly neighbouring—in the same 
place—he took it there would be disturbance. 

The CHAIRMAN : However well tuned ?—However well tuned, and if 
they were exceedingly close together, but you would not then call them 
two stations. If you have two stations at a moderate distance, one of 
them is able to speak to a station at a much further distance without 
being disturbed by the near station. 

How many miles do you describe as a moderate distance ?—M y experi- 
ence leads me to say that a station at a distance of 10 miles can have its 
disturbance completely out out, and can, nevertheless, speak to a station 
60 miles off across land. Across sea you can speak further. 

Without disturbing the station 10 miles off ?—Yes, and without being 
disturbed by it if it has properly tuned appliances. 

Mr. LAMBERT: Would that ratio be the same supposing you multi- 
plied the distance by 10 ?—I have no experience of very long distances, 
nothing more than 200 or 300 miles, but I think they could communicate. 
I might perhaps вау more than tnat; I have been rather cautious in my 
statements. i ; 

The CHAIRMAN: The Committee are anxious to know to what extent 
a station in comparatively close proximity might be disturbed or be respon- 
sible for disturbance. We have had different distanees given by different 
witnesses, some have given 50 miles and some more ?—It is a question of 
tuning, and I do not think anybody has had quite such perfect tuning as 
we have now. Iam not sure about that, but we have very perfect tuning 
and are able to work on a certain note and make our apparatus so sensi- 
tive that it will not “ hear’’ any other station although the other station 
may be making а great disturbance, say for experimental purposes. I 
will give an instance: Working at Hythe we were receiving from 60 miles 
distant—from Elmers End, Kent. The station at Dover was shouting," 
so to speak, for all it was worth. That was only 9 or 10 miles from Hythe, 
and we found that if we wanted to hear Dover we could hear it, but we 
could also arrange во as not to hear it—so as, in fact, to“ tune it out," 

Sir EDWARD SASSOON: By your own system? — We were working 
with our own apparatus. Elmers End was sending to Hythe, and Dover 
was also sending to Hythe. We could hear both messages if we wished. 
We could hear the tuned messages from Elmers End without having 
any disturbance whatever from Dover, and not by the operators picking 
out the notes, though that could also be done. 

Mr. GWYNN: If both were on the same tenour ? —Yes, I am told во; 
but I do not mean that, I mean recording. it on the tape. There is nota 
great difference between one system and another except, perhaps, in the 
tuning arrangements. | 

(PARLIAMENTARY INTELLIGENCE continued on page 67.) 
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WIRING WITH “FLEXIBLE.” 

In the early days of an electrical undertaking the small 
consumer is of comparatively little importance ; there is 
more profitable ground to be worked upon, and, therefore, 
he may be more or less neglected. But as time goes on, 
and the more important consumers have been connected 
up, the curve of connections may tend to bend over to some 
extent, indicating a kind of saturation, and the small con- 
sumer then becomes of much greater importance if the rate 
of increasing connections is to be maintained. There is, 
however, a well-known difficulty; namely, that the cost of 
wiring is regarded by the prospective consumer of small 
means as an almost insuperable difficulty. This has 
been remedied to some extent by systems of free wiriug, 
but the results thus obtained have not been altogether 
satisfactory, and, when all is said and done, the consumer 
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who takes advantage of such a system has to pay for his 
current at a higher rate, and thus finds his quarterly bill 
larger than he would like to see it. 

One of the most noticeable features of electricity supply 
on the Continent is the number of very small towns which 
are successfully lighted, and the number of very small con- 
sumers that take advantage of the supply. As far asthe 
small consumer is concerned this is accounted for very 
largely by the use of “flexible” for wiring. Flexible is 
used throughout, carried on the surface, in the way described 
by Prof. ScirwARTZ in his Paper read last week before the 
Institution of Electrical Engineers. The cost of such 
wiring is necessarily very low. Prof. ScuwARTZ mentions 
that the cost in Germany is 10s. to 18s. per point, excluding 
fittings. This, however, we think, must be a mistake, for 
we understand that in other parts of the Continent such 
wiring is carried out at a cost of 8s. to 10s. per point as a 
regular thing. Since labour is more expensive in this 
country, correspondiug prices here would probably be 10s. 
to 12s. per point. Compared with the price of about 20s. 
per point to which we are accustomed for ordinary wiring, 
carried out by responsible contractors with the best materials, 
we see that there is a saving of, say, 8s. or 10s. in favour 
of the flexible system. It should also be borne in mind 
that not only is such wiring suitable for wiring premises of 
&nall consumers, but also those of consumers who are by 
no means in that class, simply because surface, work carried 
out by means of flexible is unobtrusive. Moreover, cutting 
away and making good is a much less serious matter, and 
there is the further advantage that the quality of the 
workmanship can be seen at a glance because nothing is 
covered up. | 

As a rule flexible is not run throughout, ordinary low- 
grade cable, carried on porcelain cleats, being used in those 
parts of the house where appearance is not important, 
and flexible being reserved for the rooms. Tn order to avoid 
the numerous leads that would be rendered necessary by 
running circuits back to a distribution board, the flexible is 
run from the heavier cables with branch fuses. 

There are, of course, several objections which have been 
urged against the use of flexible in this way. One is that 
the flexible is so exposed that it can be easily damaged. 
That, however, is equally the case on the Continent, and we 
do not suppose that the inhabitants of this country are 
really much more destructive than those in other civilised 
countries. Most of the flexible is naturally out of reach, 
and if necessary the runs to the switches could easily be 
protected by means of light metal shields fixed to the wall. 
Another point against the use of the system in this 
country is that our climatic conditions are not very good. 

A more serious objection is that although the system 
has been found satisfactory for low pressures, such as 

100 volts, it has not been found equally so for the higher 
pressures which are now so usual. This, of course, is quite 
possible if ordinary flexible is used, though we know of 
towns where it is quite satisfactory at the higher pressures. 
But even if the system has proved unsatisfactory in certain 
cases, we do not think that this is a suflicient reason 
for entirely discarding a system which has such very marked 
financial advantages. Our tendency in recent years has been 
to make everything more and more solid and more costly, 
though we are often apt to pass over weak spots in a system 


because the greater part of it is robust. If the flexible 
which is at present on the market is unsuitable (which we 
doubt) for a general system of wiring at 200 volts, then we 
think that cable-makers should be induced to turn out a 
stronger type of flexible which would meet the require- 
ments. Flexible at present used for pendants is necessarily 
slight on account of the use to which it is put, but there is 
no reason why flexible used for general wiring should not 
be a good deal more bulky, and therefore much stronger 
from the electrical point cf view than that which is now in 
general use. 


THE WIRING RULES OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


In our last issue we commented critically upon the revised 
edition of the Wiring Rules which has just been issued. In 
what follows we give the chief differences between the old and 
the new rules. 

The Rules now apply only up to pressures of 250 volts, 
higher pressures being provided for by the Board of Trade 
Regulations, which are now appended. There is considerable 
rearrangement and enlargement under the various headings. 
The definitions are now placed first instead of last, and new 
definitions are included as follows :— 

12. Grade of Insulation.—A cable is said to be of I.E.E. 600 or 
2,500 megohm grade when its minimum insulation is that shown in 
columns 5 and 6 respectively of the Table when tested at 60°F (15:6°С.) 
after one minute's electrification and 24 hours’ immersion in water. 

13. Ventilated Motors.—A ventilated motor is one in which, while ven- 
tilation is provided for, access to the urmature, field coils, and other live 
parts is only to be obtained by opening а door in, or removing а part of, 
the enclosing case. 

14. Totally Enclosed Motors. А totally enclosed motor ів one in which 
all the live parts, whether insulated or not, are totally enclosed, as in 
paragraph 13, but without provision for internal ventilation. 


Under “General Arrangements," the chief alterations occur 
in the following clauses :— 

21. The sub-circuits for small heaters must not carry more than 
15 amperes up to 125 volts, or more than 10 amperes from 125 to 
250 volts, and they must be protected by a fuse on each pole. Heaters 
and apparatus exceeding the 10-ampere limit must comply with para- 
graph 91 (e) (1) and (2). 

24. Where metallic sheathing or tubing is used it must be electrically 
and mechanically continuous and connected to earth. The conductor 
(earth-wire) used for the purpose of earthing must be of copper and of a 
sectional area not less than that of No. 14 S. W.G. 

29. In places where inflammable or explosive dust, gases or vapours are 
liable to be present, dynamos, arc lamps, Nernst lamps, and connectors 
must not be used. In such situations, incandescent lamps must, with 
their holders, be enclosed in air-tight fittings of thick glass ; switches, 
fuses and resistances must be enclosed in gas-tight boxes or break under 
oil; and motors, with their live parts, starters, terminals and connec- 
tions, must be completely enclosed (par. 91 (d)) in flame-tight enclosures 
made of uninflammable material. | 


CONDUCTORS. 


Under this heading a note is put to the effect that “ It must 
be assumed that at least 60 watts may be consumed at any 
point.” Copper conductors are to have a conductivity not less 
than the E.S.C. standard, instead of Matthiessen's standard as 
formerly. The temperature of the insulation of paper or 
fibre insulated cables must not exceed 176°F. (80°C.) instead 
of 170?F. ! 

The insulation test is now modified by the omission of the 
bending, and an increase in the duration of the pressure test, 
the paragraph now reading as follows :— 


39. The diclectric must be such that when the insulated conductor has 
been immersed in water for 24 hours it will, while still immersed, with- 


stand 2,000 volts for half an hour between the conductors or between 


the conductor and the water, the test pressure being applied with alter- 
nating current at a frequency of 50, the E. M. F. curve being as nearly as 
possible a sine - wave. 


CON DUCTORS— FLEXIBLE. 
The rules for flexibles have been added to, and are now put 
under a separate heading. In view of the interest which has 
been aroused by Prof. Schwartz’s Institution Paper, we give 
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the new section in full, and also the following patagraphs 
specifying the systems on which conductors may be fixed. 


44. Flexibles must be of a sectional area not less than that equivalent 
to No. 22 S. W. G.,“ and they must be made up of wires twisted together 
on a short lay, the sectional area of each wire Leing not greater than that 
of No. 36 8.W. G. The insulating material used as the dielectric must be 
pure rubber equal to washed Para rubber of the best quality or vulcanised 
rubber of the best quality. Pure rubber insulation із best suited for 
flexibles intended for use with pendants. Pure rubber must be laid on in 
two layers, care being taken that each layer overlaps, and the radial thick- 
ness of the dielectric must not be lers than 26 mils. Each coil of pure 
rubber flexible must be tested for 15 minutes with a pressure of 1,500 
volts alternating between the ccnductors at a frequency of 50. Vulcanised 
rubber flexible must be insulated with one layer of pure rubber and two 
layers of vulcanised rubber, and the radial thickness of the dielectric must 
not be less than 34 mils. Each coil of vulcanised rubber flexible must be 
tested for 15 minutes with a pressure of 1,500 volts alternating at a fre- 
queney of 50, after 24 hours’ Immersion in water and while still immersed. 

hen sulphur is present, the insulating material must not be in direct 
contact with the copper wires. 

45. Flexibles may be used only for attaching to pendant or portable 
уры or for sub-circuits under the conditions of paragraph 46 (с). 
They must not be used in any position out of sight, except where passing 
directly through walls, when they must be protected by incombustible 
water-tight conduits. They must not pass through floors. The connec- 
tion between flexibles and Bard wires may only be effected by means of 
screw-down terminals in junction boxes or ceiling roses, and where flexibles 
from fittings must pass into a ceiling they must be enclosed in conduits up 
to а metal junction box. 


CONDUCTO RS FIXING AND SUPPORTING, 

46. оон (excepting flexibles) insulated аз iu Classes A and В 
par. 94) :— 

(a) May be enclosed in steel conduits with details and accessories com- 
plying with the British Standard Specification for ‘‘ Steel Conduits for 

ectrical Wiring” or in brass or copper conduits ; but all conduit sys- 
tems must be clectrically and mechanically continuous throughout, have 
all outlets bushed to prevent abrasion, and be connected to earth (pars. 
25 and 26). In dry places isolated single lengths of tubing need not be 
earthed if adequately enamelled, or otherwise insulated, externally. In 
damp places the conduit system must be watertight. Conduits must be 
efficiently drained if liablo to internal condensation. Sharp bends or 
elbows are prohibited, but inspection elbows are permissible. 

(^) May be enclosed in wood casing in dry placés where not buried in 
plaster or cement nor exposed to moisture. Unless efficiently protected 
trom drip, wood casing must not be fixed immediately below, and in no 
case must touch, water pipes. : Conductors carrying more than five 
amperes must be laid singly in separate grooves. | 

(c) May be without mechanical protection (i.e. without conduit, 
armouring, &c.) where not exposed to injury, but they must be supported 
iu such a manner as to secure the permanent spacing of the conductors 
from walls, ceilings, snd all structural metal work and metal piping. 
When carrying more than five amperes they must also bo spaced from 
each other, unless they are of the multiple core or concentric types. Such 
eig foe not, however, necessary if the conductors are lead covered 
par. 25). 

47. Unenclosed lead- covered conductors must be supported on а con- 
tinuous wood fillet, or fastened by broad clips, which, in damp places, 
must be of lead. 

CONDUCTORS—BARE. 


The use of bare conductors is now allowed under special 
circumstances as follows :— | 


52. Bare conductors without any insulating covering may be used 
indoors— 

(а) As collector wires for travelling cranos and similar appliances, but 
they must be so supported upon insulators as to prevent contact between 
the conductors theinselves or between the conductors and the walls or the 
structural or other metal work, should a collector wire be displaced from 
any insulator, The insulation at each straining point (i.c, at the end of 
each wire) must consist of two strain insulators placed in series, The 
current must be under complete control by means of a switch and a fuse, 
or а switch-fuse, in each supply conductor. Lightning arresters must be 
fitted if the bare wiring extends to an exposed position in the open. 

(b) As trolley wires for locomotives, jib cranes and similar appliances, 
but they must be insulated by means of two strain insulators placed in 
series between each wire and earth at their points of support. Wall 
rosettes or brackets used as supports for span wires should not be fixed 
within 1 ft. of any gas pipe. Controlling switches and fuses, or switch- 
fuses, and lightning arresters must be provided as under (a). 

(c) As battery connections, but such conductors must be well spaced 
from each other and from all structural or other metal work and be rigidly 
supported on insulators. | ` 
‚ (4) For other purposes, under special circumstances and in positions 
inacessible to unauthorised persons, but permission for such use should 
be previously obtained from the fire offices insuring the risk. 


Under the heading “Switch and Distribution Boards,” the 
most important addition is that combination switch and fuse 


boxes must be arranged so that a switch may be operated 
without uncoyering the fuses, if of the open type. 


— * The following h 


have а sectiónal area equivalent t 22 8. W. G.: 
34/50, 22/38, 14/36. pre ere жуз 
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The new regulations for switches specify that for currents 
over 5 amperes, at pressures over 125 volts, metal covers must 
be lined with insulating material. The regulation forbidding 
the use of a fuse under a switch casing seems to have been 
omitted from the new rules. 

The regulations for fuses have chiefly been altered by the 
substitution of an overload carrying capacity of 200 per cent. 
instead of 100. Branch fuses must be grouped together in 
accessible positions in sight, and should be symmetrically 
placed and labelled for each circuit. 

An additional regulation for ceiling roses is “that they 
must not be used for attachment to more than two paira of 
flexibles, unless specialy designed for multiple pendants." 
Lampholders must not now contain a switch if for pressures 
above 250 volts. Celluloid or other inflammable material 
must not now be used for the candle tubes of incandescent 
lamps, and combustible shades must be kept clear of lamp- 
holders. The rule for guarding arc lamps by globes arranged 
to intercept faliing particles of carbon has been modified to 
suit present day requirements by the following note :— 

Lanterns or globes may be dispensed with where an open arc is essen- 
tial, as in photography, and where no combustible matorial is present, аз 
in a foundry ; but the flooring immediately under the lamp, if of a com- 
bustible nature, must be protected from falling particles of carbon. Ороп 
inverted arc lamps, in the presence of combustible matter, must have 
metal reflectors rigidly attached beneath the arc, which at all times must 


be below the level of the upper edge of the reflector. The reflector must 
project at least 15 in. measured horizontally beyond tho arc on all sides. 


RESISTANCES, CHOKING COILS AND ALTERNATING-CURRENT 
TRANSFORMERS. | 


Transformers are not now given a paragraph to themselves, 
but are included with resistances and choking coils. In this 
clause no maximum temperature is now specified for resist- 
ances, but the temperature of the cases must not exceed 
176°F. 

90. The live parts (par. 29) of the above [transformers] must be— 

(a) Carried on frames or supports and enclosed in cases. These frames, 
supports and cases must be of incombustible material efficiently insulated 
from the conductors. | ` 

(b) Amply ventilated. Where there is danger of inflammable dust ог 
flyings entering, apertures in the cases must be protected by fine-mesh 
wire gauze or by finely-perforated sheet metal. | 

(с) So proportioned that their cases cannot attain a temperature exceed- 
ing 176°Е. (80°C.) 

(d) So fixed that no unprotected combustible material is withiu 6 in. of 


the frames or cases containing them, or within 24in. measured vertically 
above them. 


DYNAMOS AND MOTORS. 


In the revised rules Dynamos” and “ Motors” are now 
separated, so that the rules more particularly applicable to each 
are more clearly shown. There is practically no change in 
these rules, but an addition to them is as follows :— ` 

(Л) Every alternating-current motor must be provided with a suitable 


starting devico and with a no-volt release. Largo motors should have 
linked circuit-breakers on the conductors. 


TESTING. 


In the section on testing, an additional regulation is that the 
insulation of any individual sub circuit must not fall below 
1 megohm. Also motors, heaters, arc lamps, &c , must have an 
insulation resistance to the frames or cases of at least 1 megohm 
each, instead of 500,000 ohms as formerly. 


PARTICULARS OF CONDUCTORS. 


In tho table giving particulars of sizes and insulation of 
cables the minimum insulation resistance is now given for 
pressures up to 250 volts, and also pressures up to 650 volts. 
The columns giving carrying capacities, &c., for conductora 
exposed to high external temperatures are omitted, but the 
table is increased in length by the addition of a number of 
additional sizes of cables. A table giving details of flexibles 
is also for the first time included, and this we reprint in full. 

The following paragraph is inserted at the end of the rules, 
giving particulars of the standard on which the table is based :— 


115. The data for the rcsistances and weights of copper conductors are 
based on the E,S.C. standard as defined by the Engineering Standards 
Committeo as follows :— . | 

A wire 1 metre long, weighing 1 gramme and having a resistance of 
0:1539 standard оһшз at 60°F. (15:6?C.) is taken as the Engineering Stan: 
dards Committee (E. S. C.) standard for hard-drawn -high-conductivity 
commercial copper. ‚ | 
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Table.— Showing Maximum Currents, Thickness of Dielectic, and Insulation Resistance for Insulated Copper Conductors. 


| | | 
A Approx te Minimum radial 
Number of wires | Maximum! male in с ; Minimum insula- Pe tanes — thickness. | Weiubt of | Nominal sec.| Number of wires 
and gauge in ЕУ | { tion resistance. | ; ү Up to 250 volts. | copper con- | .O™Dai tec- | Num 7. 
peres amperes (lead & ret.) Vuleanised rubber. in B-T- ductors per | tionrl area 0 and gauge in 
S. W. G. pen mir sible.. рег for 1 volt. Up to 250 volts. ohms per 1.C00 $ cot ductors. S.W.G. 
| squareinch.dropatnax ~P 7088. ,000yarde| Pure Vulean' d ^" 78106 
| | | amperes. . rubber. rubber. | 
VPP ; эра E 
|  Amperes. | Amperes. ; Yards, Megchms per mile Оһш=. Mils. | Mols. lbe. . incber, 
a = 122 17 2,750 | 15 ‚200 59-04 20 34 | 712 080062 34/40 = 1/22 
5056) = 199. 26 2650 | 16 | 120 2362 | 20 | „ ne | oou {| 2988) = 1/20 
7040 = 119 32 2,550 | 16 1,2С0 19-15 20 | 34 1455 | 000126 | 7040 = 1/19 
4056] = MIB 42 2300 16 120 1529 | 20 | 35 2092 000161 ( 6088) = ins 
136/40 = 117 54 | 260 | 19 190 97600 | 20 | 35 | 2848 000246 136/40 = 1/17 
70038 116 68 2,10 20 1,200 7473 | 20 36 3720 | 000322 (70058) = 1/16 
| 

Ep = 115 82 200 21 800 6905 | 20 57 | ares. | 00407 (780,58 = 1/16 
178 | | 
1056) =114 98 | 1,960 | 21 900 4785 | 20 | 38 | 5512 | 000603 (179/581 = 1/14 


Hard-drawn copper is defined as that which will not elongate more than 
1 per cent. without fracture. 

A wire 1 metre long, weighing 1 gramme and having a resistance of 
01508 standard ohms at 60°F. (1 668) is taken as the Engineering Stan- 
dards Committee (E.S.C.) standard for annealed high-conductivity com- 
mercial copper. 

Copper is taken as weighing 555 1b. per cubic foct (8:89 grammes per 
cubic centimetre) at 60°F. (15:6°С.) which gives a specific 15 of 8:00. 

An average temperature coefficient of 0-002358 per degree F. (0:00428 per 
degree C.) is adopted. 

А variation of 2 per cent. from the adopted standard of resistance is 
allowed in all conductors. . 

A variation of 2 per cent. from the adopted standard of weight is allowed 
in all conductors. 

An allowance of 1 per cent. increased resistance, as calculated from the 
diameter, is allowed on all tinned copper conductors between diameters 
0:104 and 0-028 (Nos. 12 and 22 S. W. G.) inclusive. 

For the purpose of calculation of tables, a lay, involving an increase of 
2 per cent. in each wire, except the centre wire, for the total length of tho 
cable is taken as the Малын 

The legal standard wire gauge, as fixed by order in Council dated 
Angust 25, 1883, is adopted as the standard for all wires. 


The rules are followed by the Board of Trade Regulations 
relating to pressures between 250 volts and 650 volts and by 
the Home Office rules for the installation and use of electricity 
in mines. The Jatter are given in full in the Electrical Trades’ 
Directory. The former are as follows :— 


MOTORS. 
1. The frame of every electric motor shall be efficiently connected with 


2. The consumer's wires forming the connections to motors, or other- 
wise in connection with the supply, shall be, as far as practicable, com- 
pletely enclosed in strong metal casing efficiently connected with earth, 
or they shall be fixed in such a manner that there shall be no danger of 
apy shock. 

5. The supply to every motor shall be controlled by means of an 
eficient cut-olf switch, placed in such a position as to be easily handled 
by the person in charge of the motor, and connected so that by its means 

pressure can be cut off from the motor itself, and from any regulating 
switch, resistance or other device in connection therewith. 

4. Switches, efficient fuses or other automatic circuit-breakers shall be 
provided, so as to protect the circuits from excess of current, and all 
switches and cut-outs shall be so enclosed and protected that there sball 
be no danger of any shock being obtained in tbe ordinary handling 
thereof, or of any fire being caused by their normal or abnormal action. 

5. A notice shall be fixed in a conspicuous position at every motor and 
switchboard in connection with the supply forbidding unauthorised 
persons to touch the motors or apparatus. 


ARC LAMPS IN SRUIES. 


1. The consumer's wires forming the connections to the arc lampe, or 
otherwise in connection with the supply, sball be, as far as practicable, 
Bir o enclosed in strong metal casing efficiently connected with 

, or they shall be fixed in such a manner that there shall be no 
danger of any shock. 

2. The supply to ie o lamp shall be controlled by means of an 
efficient cut-off switch, placed in such a position as to be easily handled 
by the person in charge of the arc lighting, and connected so that by its 
means all pressure can be cut off from the arc lamp itself, and from any 

ing switcb, resistance or other device in connection therewith. 

Provided that where the arc lamps are connected in series across the outer 

conductors of a three-wire system, it shall be sufficient if one such switch 
be provided for each serios of arc lampe. 

Switches, efficient fuses ог other automatic cut-outs shall be provided, 

so as to protect the circuits from excess of current, and all switches and 

cut-outs shall be so enclosed and protected that there shall be no danger 


of any shock being obtained in the ordinary handling thereof, or of апу 
fire being caused by their normal or abnormal action. 


INCANDESCENT LAMPS IN SERIES, 


1. The consumer's wires forming the connections to the incandescent 
lamps, or ctherwise in conn«ction with the supply, shall be completely 
enclosed in strong metal casing, and this casing together with the switches 
and lamp holders, if metallic, shall be efficiently connected with earth. 

2. Switches, efficient fuses or other automatic cut-outs shall be provided, 
во as to protect the circuits from exces: of current, and all switches and 
cut-outs rhall be so enclosed and protected that there shall he no danger 
of any shock being obtained in the ordinary handling thoreof, or of any 
fire being caused by their normal or abnormal action. | 


Q 


' 
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A NEW GALYANOMETER.* 


BY J. K. А. W. SALOMONSON. 


A short time ago Einthoven described a new and extremely sen- 
sitive galvanometer, in which a thin silvered quartz fibre was 
stretched across a magnetic field, and the bending of the thread 
when carrying a current was observed with a microscope. 

Prof. T. Place constructed experimentally a galvanometer whose 
magnetic field was not produced by a magnet or an electromagnet, 
but by two parallel current-bearing wires. The thin wire was also 
deflected in consequence of the electrodynamic attraction and repul- 
sion exerted by the parallel wires. 

Since the principle appeared to me highly interesting, I have got 
an instrument of this kind constructed with great care. 

On a base-plate, provided with levelling screws, is mounted a 
column carrying а horizontal microscope. The column is capable 
of lateral displacement by a micrometer. 

A strong frame is also mounted on the base plate, and а vertical 
carrier for the string is introduced from the back of it, and this 
carrier is capable of micrometric adjustment forward and backward. 
At each side of the frame is an adjustable slide, each slide bearing a 
vertical ebonite rod capable of micrometric adjustment about an 
axis parallel to the microscope. Each ebonite rod bears a binding 
screw at each end, and between these binding screws a copper 
wire is stretched quite straight, without touching the ebonite. 
Hence these wires can be placed accurately parallel to the string 
and at any distance from it, and the string can be placed accurately 
midway between the wires.§ 

Another micrometer serves for adjusting the tension of the string. 

The ebonite rods each carry a light ebonite plate, with a central 
opening closed with a microscope cover-glass to keep air currents 
away from the string. 

The galvanometer may be used in the following ways :— 

1. As a Galvanometer. —The two upper binding screws of the two 
field wires are connected by means of a stranded copper wire. A 
current of 1 to 20 amperes is sent through the lower binding 
screws. If, now, a feeble current flows through the string, the 
latter is bent aside, and the deflection can either be measured by 
means of the eye micrometer of the microscope, or projected on a 
screen. On the other hand, if a current of known strength is sent 
through the string, then a strong current traversing the field wires 
can be measured; in this case the field wires may be ranged in 
parallel, giving a superior limit of 40 amperes. 


2. Asan Electrodynamometer.—In this case the end of the string 
is connected with one of the lower binding screws, and the same 


current is passed in succession through the field wires and the string. 
* Translated from the Physikalische Zeitschrift, April 1, 1907. 
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3. Asa Wattmeter.—In this case the main current is sent through 
the field wires, while the P.D. current is sent through the string, 
with insertion of a sufficient resistance. 

4. As an Electrometer.—In this case the two field wires are not соп: 
nected; each of them represents a pair of quadrants, while the 
string represents the needle. All schemes of connection usual in 
the quadrant electrometer are admissible here. 

The advantages of the new galvanometer are great and numerous. 
Its sensitiveness as a galvanometer is best expressed by comparing 
it with Einthoven's string galvanometer. 

In the latter, the transverse force experienced by the string is 


K = Hi, 


where Н is the magnetic field, “ the length of the string, and т the 
current. 

In Place’s instrument the field is formed by the two parallel 
field wires. If the distance of the string from the axis of these 
wires is z, and a current, J, traverses the field wires, the magnetic 
field at the string is 4J | 


Ww 


In Einthoven's string galvanometer the maximum field intensity 
may be taken to be 20,000 C.G.S. units. In our galvanometer J 
may at the most be 20 amperes, while 2 may be brought down to a 
little under 1mm. This gives a field intensity, of 


H 9 80 C. d. S. units. 


Hence Einthoven's instrument is some 250 times more sensitive 
than Place’s pattern. Since, according to Einthoven, a sensitive- 
ness of about 10-"! amperes can be attained, we may put the limit 
of sensitiveness cf Place’s instrument at 2:5 x 10. 

Used as an electrodynamometer, with a current of 2x 10 ‘ampere, 
it gives an easily measured deflection. Many other electrodynamo- 
meters are far superior to this, but here we have an instrument 
absolutely free from inductance and of infinitesimal capacity—as 
far as I know, the only inductionless instrument of its kind. Still 
it will hardly be much used as an electrodynamometer, since 
handier hot-wire instruments can be constructed of the same 


sensitiveness. 
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But the greatest advantages are offered by the instrument as a 
wattmeter. The sensitiveness is in any case considerably above 
that of any reflecting wattmeter known to nie, and, besides, it 
possesses neither inductance nor capacity. It may, therefore, be 
nsed in the үке of any phase displacement, and it is easy to 
measure with it the watts consumed by a condenser or a choking 
coil in an alternating circuit with considerable accuracy. 

As an electrometer it is very satisfactory. Thus I found with a 
Wollaston thread 0°008 mm. in diameter, with a contact lasting 
0:12 sec., that 1 volt gave a deflection of 1 mm. with a magnification 
of 250 and idiostatic connections. If the thread is made as loose as 
possible— which necessitates & contact of 2 seconds—a P.D. of 
0 25 volt gives a deflection of 1mm. If the thread is made so tight 
that it takes up its final position in the least possible time and with 
critical damping, а Р.Г. of 3 volts produces a deflection of 1 mm. 
But in this case the sensitiveness may be doubled by bringing the 
string to within 0:2 mm. of the field wires. This, of course, incurs 
the danger of tbe string adhering to one of the wires, when it will 
be difficult to detach it without tearing it. 

With the greatest possible relaxation and a contact of 1 second, 
we may obtain a deflection of 1 mm. for 0:001 volt. In the case of 
a quartz fibre 0'001 mm. in diameter we may expect а sensitiveness 
at least 100 times greater. 

The accompanying diagram shows the P.D. curve obtained with 
a small alternate-current dynamo giving almost a pure sine current. 

The sensitiveness may probably be increased in another way, 
viz., by increasing the length of the string. The deflecting force 
is proportional to the length, so that if the length of the string and 
of the field-wires is increased n times the deflecting force is in- 
creased to the same extent. But for the same tension a string n 
times longer will be deflected n times as much by the same deflect- 
ing force. Hence the sensitiveness is increased n? times. 

In my apparatus the length of the string is only 11 cm., but it 
could easily be increased to 40 or 50cm. But then another valuable 
property would be lost. The greatest advantage of the instrument 


ies in the extraordinary rapidity of reading, and if this is required 
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the greatest sensitiveness must be renounced. For if the tension is 
increased the sensitiveness decreases, whereas the reading is more 
rapid. The time of reading can in the case of linear variations of 
the current be reduced to а few thousandths of а second without 
much trouble. 

The damping is due almost solely to the air. In the weak mag- 
netic field the electromagnetic damping is negligible in comparison. 
We therefore require а strong air damping and thie increases as 
the string is made thinner. If we use a silver wire 0:02 mm. in 
diameter it is impossible to relax the string to such an extent as to 
get an aperiodic motion. In a Wollaston wire 0:011nm. in 
diameter this succeeds under favourable circumstances. A Wol- 
laston wire 0:008 mm. in diameter may be considerably stretched 
before oscillations appear. 

The apparatus only attains its full sensitiveness on employing a 
thin silvered quartz fibre, as used by Einthoven in his excellent 
string galvanometer. Such fibres have notable advantages over 
equally thick wires. Thus a quartz fibre 001mm. thick easily 
gives a slow reading of several seconds, and thus a sensitiveness 


"| about 100 times greater than a platinum wire of the same thickness. 


If we have to deal with measurements of current, potential and 
power for accurate instantaneous values—t.c., for oscillograms — we 
must see that the reading is “ critical,” or that it lies at the limit of 
aperiodicity, and that the oscillation is very short. This can pro- 


-bably only be done by making the silvered quartz fibres very thin 


and very short—at all events, not thicker than 0:001 mm. This 
sacrifices the maximum sensitiveness, and it might be better to 
stretch an aluminium wire of somewhat greater diameter, say 
0 08 mm., through an oily liquid, and to reduce its length. Such 
an instrument, though little sensitive, might be technically useful. 

The diameter of the field wires may in special case be varied. 
When the string is under strong tension, and the field current need 
not be very large, thin field wires are better, since they may be 
brought closer to the string. But if the sensitiveness is to be in- 
creased by using a very strong field, the field wire may be thickened, 
but not beyond 2 mm. diameter. 


CORRESPONDENCE. 


ECONOMY OF REVERSIBLE BOOSTERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I should not have troubled to address you again upon 
this subject if I had not felt that I have been misunderstood. 

In the first place you insinuated that my criticism was 
unfair, and after having read through my letter I certainly 
cannot see anything which could warrant this accusation. I 
maintain most unreservedly that if conditions, which ought to 
be beyond doubt similar, are brought into a comparison, and 
there is even a possibility of those conditions varying, the com- 
parison is of little or no value. This may not be your view, 
but that does not make the criticism unfair. 

My position in regard to this matter is simply that, so far as 
my experience goes, I have found that the advantages to be 
derived from the use of batteries and boosters are not justified: 
by the cost at which they are obtained. I have seen no 
figures which go to the contrary other than the figures in the 
Greenock case (which you state were given to you by the 
Chloride Company, and which Mr. Robertson now states were 
supplied by him), and these figures, in my opinion, are not 
sufficiently comprehensive to enable a proper comparison to be 
made. The best answer to my criticism would have been to 
publish the detail figures and not to have accused me of 
unfairness. 

Even if the coal was of the same quality, and obtained from 
the same pits, in the working with and without the battery 
respectively it does not follow that the quality of the stoking 
was the same or that the draught was the same. You might get 
the same stoker, with the same quality of coal, and get widely 
different results from day to day. I, therefore, simply sug- 
gested that the coal test was not reliable and that it would 
have been better to have taken tests of the steam consumption. 

It is admitted that the load factors were dissimilar, and 
although Mr. Robertson calls my attention to tho fact that an 
improvement in the load factor does not materially reduce the 
costs, the result may be largely different when not only is the 
load factor increased but the output as well Iam glad to 
note that the buildings at Greenock cost nothing, and I would 
add that if other portions of the equipment were supplied upon 
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the same terms it is quite likely that the battery will justify 
its installation. 

I can only repeat that I should be just as pleased if figures 
can be produced to show that the opinions which I have 
expressed are erroneous ; but until such figures are forthcoming, 
and in such a form that there can be no doubt as to their accu- 
racy, I feel that I am entitled in maintaining those opinions. 
I am glad to hear that in one instance, with ап expenditure of 
£3,000 on a particular battery, a saving of £1,500 а year was 
effected, and I should revel in delight in the actual figures in 
this case if they were only forthcoming. "Why this remark. 
able result should be clothed in mystery I fail to understand. 
Why hide such a light under a bushel 1—Yours, &c., 

Atherton, Lancs., April 22. J. R. SALTER, 


[We did not insinuate at all, but stated quite openly that 
we did not think the criticism quite fair, and this opinion we 
still hold. The criticism made by Mr. Salter to which we re- 
ferred was that the quality might have varied, but for all prac- 
tical purposes Mr. Robertson has shown that the quality was 
the same. We quite agree that differences in stoking would 
be eliminated by taking tests of steam consumption, but that 
is another question, and was not the one originally put for- 
ward.—Eb. E.] 


RESISTIVITY TEMPERATURE FORMULAS FOR 
COPPER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your issue of April 5th contains an interesting Paper by 
Prof. Crocker on the temperature coefficient of change of re- 
sistance of copper, and raises the question of the value which 
should be adopted. The original experiments are, of course, 
those of Matthiessen, and the formula he gavo in his Paper in 
Phil. Trans. for 1862 is 

C, = C, 1 - 0:0033701 ¢ + 0000009009 7%.“ 


From this formula the corresponding one for resistance can be 
found, as is done by Prof. Crocker, but there is а zero too 
many in the coefticient of the term in “, while the coefficient 
of i* is incorrect as given in the formula (2), and the difference 
is just sufficient at а temperature of 100 deg. to be appreciable. 
The correct formula is 

R. R. I (887 x 10-9)! + (5,968 x 1079)? — (1,177 x 1071)? 

— (993 10. — (278 * 1010 “ —. .. .. - 

The important question, however, concerns the formula to 
be adopted for practical calculations, and I quite agree that 
the linear expression R, = R, (I at) is sufficient for most pur- 

As to the value of a which fits the experiments the 
following table may prove of service :— 


Table I. . 


Observer. Range. Value of a. 

Mattbicssen, Phil. Trans., 1862; mean d 0°— 50°C. .... 0:00412 
efficient deduced from formula 0* - 100°C. .... 0:00422 
D = 18°C. . ꝗ 0:0012, 

TEMO „ 60°C. .... 00042 

Dewar and Fleming, Phil, Mag., 1893 0^—100'C. .... 0-0042. 
0°- 200°C. .... 0:0042; 

Shaw and Rhodin, Proc. Roy. Soc, 1894 ( 90° 99055 
Fitzpatrick, B. A. Report, 1894............ — . 00040; 


The value of a appears to depend to some extent on the 
exact treatment of the copper. The Engineering Standards 
Committee adopted Dewar and Fleming's value 0-00428. 
Prof. Crocker's reasons for accepting a number somewhat 
lower—0:0042—undoubtedly have considerable weight, but 
the important point is to agree to work to the linear formula 
R,=R,(1 Tat). 

In using the formula to obtain the rise of temperature 
corresponding to a measured change of resistance it is simplest 
to put it in the following well-known form. Let R, and 
E.+0 be the resistances corresponding to two temperatures ¢ 
and г+ ; thus we have 


R.4e=R {1 +а({ + 0), 


* In the copy of Prof. Crocker's Paper referred to the first coefficient is 
printed by an oversight as 0:0038901. 


having a mass nearly equal to the ordinary molecule. 
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whence, eliminating R,, we find 


t a x 
If we take о = 0:00428, then | = 234 and 8— Bere- Beaga +8. 
a 


t 
If we take а = 0:0042, tho 284 becomes 238. 

Thus the rise of temperature is found by multiplying the 
ratio of the change in resistance to the resistance at the cold 
temperature by the factor (234 +£) [or taking the lower value 
for the coefficient by (238 + £) J, where f is the cold temperature. 
— Yours, &c., R. T. GLAZEBROOK. 

National Physical Laboratory, April 18. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Dr. F. B. Crocker states in his article on “ Resistivity 
Temperature Formule for Copper” (The Electrician, April 5th, 
p. 968), “the German rules adopt 0:004 instead of 0:0042 as 
the temperature coefficient." I should like to draw your atten- 
tion to the fact that this statement is not correct, inasmuch as 
the coefficient 00042 adopted in the A. I. E. E. standardisation 
rules refers to an initial temperature of zero, as will be seen 
from Dr. Crocker's formula (5), whilst the coefficient 0:004 
adopted in the German rules refers to a mean air temperature, 
which is always taken as 15?C. It must beadmitted that this 
is not clearly stated in the wording of the German rules.* 
However, it can be seen from Mr. С. Dettmar’s “ Erläuterungen 
zu den Normalien," given in Z. T. Z., 1903, р. 662, and also 
from Mr. Fritz Emde's letter published in E. T. Z., 1903, 
pp. 818-9. l 

Taking the coefficient 0:004 for 15°C., we find that it will 
correspond to a coefficient of 0 00426 at 0°C., from which you 
will see that it is not very different from the American co- 
efficient and very near to the coefficient 0:00428 which is used 
by the British Standards Committee in certain calculations. 
With this correction, of course, the curve VI. given by Dr. 
Crocker will now be of quite a different character and will lie 
slightly above the horizontal line V. Its formula can be given 
either in the form 

К,= R, (1 7 0:00426/) 
or R. = К, (14 00040 (- 15)). 
Stafford, April 18. M. KLoss. 


ELECTRONS AND ELECTRIC DISCHARGE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: There does not appear to be any generally accepted 
theory of the conditions obtaining in à vaeuum tube when tho 
cathode rays are being projected from the negative pole. That 
the passage of the rays depends in some way upon the condi- 
tion of the residual gas in the tube is quite clear; for the 
potential that is required to break down the resistance of a 
vacuum tube sheltered from violet light or Róntgen rays is 
much greater than is required to maintain the rays when once 
started. | 

It seems reasonable to assume that the true explanation 
should be applicable to the leak which a charged body suffers 
when exposed to the action of au ionised gas. In such a case 
it has been contended that cach molecule (or atom 1) of gas 
may be split up into two dr more portions, one or more particles, 
the negative ions, being the electrons, having masses about 
1,000 times less than hydrogen, and the other a positive ion, 
The 
negatively charged plate has an excess of these negative par- 
ticles or electrons, and the positively charged body has a number 
of ordinary molecules minus the electrons required to neutra- 
lise them. 

When a molecule of a gas between two plates of different 
polarity is split up into ions by Röntgen rays or other means. 
the electron moves to the positive pole and helps to make up 
the deficiency of electrons there, and the positive ion moves to 
the negative pole and picks up an electron from the solid and 
partly discharges it. Will this theory of what takes place in 
a gas at ordinary temperatures and pressures apply to the con- 
ditions in a highly-exhausted vacuum tube ? 


* See paragraph 16 of Normalien für Bewertung u Prüfung von 
Elektr. Macbinen, &c." 
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Suppose that in a vacuum tube a particle of gas (molecule) 
is split up into ions by Róntgen rays or other means. The 
negative ions or electron make their way to the positive pole, 
and the heavy positive ions make thicr way to the negative pole 
to pick up electrons. It has been shown that the velocity of 
an electron varies with the density of the gas and the intensity 
of the electric field, also that electrons when moving slowly 
are not capable of ionising a molecule. When, however, the 
gas is very rare the positive ion as it approaches the negative 
pole comes under the influence of a very violent gradient of 
potential, and it is very important to understand what actually 
takes place under such conditions. It has been suggested that 
the positive ion rushes against the negative pole, and by its 
momentum knocks off electrons, which then escape. I would 
suggest that the heavy positive ion moves slowly towards the 
negative pole, and that the electrons are drawn out of the 
solid towards it. The positive ion being heavy and the elec- 
tron very light, the latter acquires a very high velocity, fre- 
quently fails to be stopped by the positive ion which loosened 
it, and darts into space. 

The reason why the surface action near the negative pole at 
atmospheric pressure does not give rise to further ionisation, 
as in a vacuum tube, may be that owing to the density of the 
gas the electrons do not acquire sufficient velocity. Violet 
rays, on the other hand, so modify the surface conditions that 
continuous ionisation more easily takes place.— Yours, &c., 

Derby, April 11. К. M. DEELEY. 

[It all depends upon what is meant by a ‘‘slow” motion. 
The velocities of positive ions have been measured by Wien 
and found to be from a thirty-thousandth to a thirty-millionth 
of that of light. Even the latter is a speed of 10 m. per 
second. Electrons are not as a rule “drawn” out of the 
cathode, unless the latter is red hot or illuminated by ultra- 
violet light. In very high vacua, where ions are scarce, it is 
almost impossible to coax electrons out of the cathode. Most 
of the ions are formed by collision, and this requires sufficient 
of a free “run” down the potential gradient. The latter is 
about 100 volts per cm. near the cathode.—Eb.] 


JOINTING LEAD-COVERED CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of the 12th inst. you state that the most 
favoured method of making a joint in an underground insulated 
cable is by means of a compound gland joint box. With all 
respect to you, Sir, and to those of your opinion (and I fully 
recognise that every cable engineer is entitled to hold and ex- 
press his own views), I venture to disagree with you. 

In my experience, this type of joint has been much more 
fruitful in causing breakdowns than has the straight-through 
hand-made joint, whether on lead-covered paper-insulated or 
on bitumen-insulated cables. I cannot recollect any contract 
carried out by us in this country in which joint boxes have 
been used for jointing up factory lengths of cable during the 
past four years. 

I do not wish to imply that satisfactory joints cannot be made 
with a box in which compound is depended on for keeping out 
water. I know it can be done, but it demands the services of 
a very careful and conscientious workman. Some engineers 
веста to think they can use less expensive, and less skilled, 
labour if they use joint boxes with glands, both filled 
with box compound. A greater fallacy never existed. Look 
at the avoidable box breakdowns which occur on many net- 
works where cheap men are employed. They can usually be 
traced to the carcless filling in of tho compound. 

The cables in an electricity undertaking represent a con- 
siderable percentage of the total capital employed. Why, 
therefore, should they be treated ina penny-wise pound-foolish 
way ? Surely it is cheaper to pay good wages to a capable 
jointer and have reliability of supply through sound mains than 
to have a so-called cheap man, frequent breakdowns and, at the 
end of the year, a total expenses account of larger dimensions. 

For straight joints on paper-insulated lead-covered cables, 
there is nothing, in my opinion, to come up to the hand-made 
soldered joint, protected by a lead sleeve wiped on to the cable 
sheath, for all-round reliability. It has the great advantages 
of compactness and of making the lead sheath automatically 


continuous. Troubles due to defective plumbers’ wipes are 
few and far between, and negligible in number when one con- 
siders the thousands made yearly. 

Finally, I would express a hope that Mr. Rogerson’s Paper 
will be re-discussed in London. It contains several controver- 
sial points, and would afford ample material for a London 
meeting. Only seven speakers are reported as taking part in 
the discussion at Leeds, and of these only two, apart from the 
author, appear to have spoken at length. All the ground was 
not covered, and there must be many South Country engineers 
who would like to have the opportunity of fully discussing this 
essentially practical Paper.— Yours, &c., 

Prescot, April 15. 


CORRUGATION OF TRAM RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: To my mind this is brought about in the following 
manner : In rounding a curve, as you mentioned in your lead- 
ing article, a certain amount of slip takes place owing to the 
outer rail being longer than the inner one. If the axles were 
absolutely rigid and allowed of no twist or spring due to torque 
caused by the tendency to unequal revolution of the inner and 
outer wheels, then there would be no corrugation. 

This tendency to unequal revolution is resisted by the axle, 
and either the inner or outer wheel must slip a little in order 
to equalise matters. Now the inner wheels, working on a 
curve of smaller radius, will, by reason of the flanges fitting 
more tightly in the groove, offer more resistance to slipping 
than the outer ones ; consequently the torque or torsion of the 
axle will accumulate until the outer wheel offering the least, 
resistance will slip, when matters will be equalised, and this 
will be repeated all round the curve at regular intervals, which 
will be shorter or longer according to the rigidity of the axle, 
and if all the car axles have the same torsion moment the 
intervals of slip will be the same ; consequently the outer rail 
will be worn bright at these regular intervals, which will cause 
the outer wheels of all the cars to get into step or rhythm as it 
were, and always slip at the bright and smooth places and 
consequently increase the wear at those places. Once this has 
begun, the tendency is to continue and increase, as when the 
wheel is on the rough crest of the wave it will bite keener 
than when crossing the smooth hollow, and the axle conse- 
quently takes the opportunity of relieving itself of the stress. 
And these two factors, the hollow of the wave and the bright- 
ness or smoothness at this point, together with the similarity 
of axles coming together, cause all the outer car wheels to slip 
and wear the rails at every hollow and thus increase the 
trouble. If the axle happens to be driven at the inner wheel 
end there will be more tendency to corrugate the outer line, 
as the twist in the axle comes more into play. 

This theory of the twisting of the axle, together with 
the end drive of the same will also account for corrugation 
of straight lines and curves of comparatively large radius 
at certain places. Imagine a car commencing to ascend 
a gradually increasing gradient, at first there will be a 
comparatively small amount of slip, and any wear due to the 
readjustment of the wheels caused by the tendency of the 
one farthest from the drive to lag, will be at such long intervals 
as not to appear in the form of corrugations ; as the grade in- 
creases both wheels will slip more, the one at the driving 
end of the axle will have an even and continuous slip by 
reason of its contiguity with the driving cog wheel, and the 
even and continuous nature of the driving power, but the one 
at the other end will be subject to the springy torque of the 
axle and will alternately bite and slip and thus produce the 
corrugation of a certain pitch ; when the grade increases still 
further the slip will be more and the alternate biting and slip- 
ping will be at such short intervals apart as to cease to take 
the form of corrugations, thus accounting for their absence on 
heavy gradients. This theory also explains why no corruga- 
tions are formed by other than electric cars, in none of which 
the drive is at one end of the axle. If this theory is correct 
the remedy would appear to be found in stouter axles, or 
driving either at the centre or both ends of the axle. ‘The 
first mentioned being simplest and most efficient.— Yours, &c., 

Leeds, April 15. J. Н. BRIGGS. 


В. WELBOURN. 
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NEW ELECTRICAL FITTINGS. 


We have been recently afforded an opportunity of inspecting the 
new show-room of the Electrical Fittings Co. (Ltd.), 15, Newman- 
street, London, W. This company has moved from Soho-square 
to these premises, which occupy а more central and accessible рові. 
tion А very effective display of fittings is made in the entrance 
hall and in one large show-room and a smaller one. The walls have 
been artistically set out in panels, and conveniently wired for light- 
ing up the fittings. A row of wall plugs is fixed at a convenient 
height in the various show-rooms, and the flexibles of the fittings 
are run at the back of the panelling down to a wall plug which can 
be hidden out of sight when not in use. The company makes а 
speciality of solid brass fittings for 
the heavier patterns and of bent 
and hammered brass for the lighter 
designs. The majority of the 
designs are of a special character, 
and are buiit in comparatively 
small quantities to meet special 
demands. It is the practice of the 
company to frequently bring out 
new designs of httings, and to in- 
troduce patterns which are not reg- 
ularly obtainable. We were shown 
some very neat forms of fittings, a 
typical example of a special series 
being shown in Fig. 1. This is a 
three-light pendant with balance 
weights arranged to steady the 

dant more effectively than can 
done with a single weight. The 
flexible cord, as will be noticed, 
passes through the weight, which, 
m addition, gives an ornamental 
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Foun-Lrour CORONA WITH SHADE 
REMOVED AND LAMPS RAISED. 


Роєттточ AND FITTING LOWERED. 


appearance. Fig. 2 illustrates a corona pendant intended for 
dining-room use. Thisis balanced by а special central-ball weight, 
which is made to pass through the ring supporting the pendant 
chains when the fitting is raised above а certain height. The 
shade ring is easily detachable by the removal of four pins. This 
feature has been provided with the object of allowing the fitting 
to be raised close to the ceiling, so that if the centre of а room is re- 
quired for а dance or a party the fitting can be lifted clear, but it 
may still be turned on to illuminate the floor below. The lamp and 
shade ring is built up artistically of а number of rings of oxidised 
brass, these being spaced apart to give ап ornamental appearance. 


dants, brackets, corner fittings and radiators. 
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The small show-room contains a number of fittings in the French 
and Adam styles. These are of correct desiga and include pen- 
In the hall several 
specimens of fittings in the Dutch style are displayed, and when 
shown lighted give & very pleasing effect. 

The company is also showing a number of accessories such as 
gwitches, ceiling roses, wall plugs, &c., which are manufactured by 
the Wandsworth Electrical Mfg.Co. This series includes a number 
of artistic switch covers, which enclose the switch entirely and add 
considerably to its ornamental appearance. 


PARLIAMENTARY INTELLIGENCE. 


— —AÁde—— 


RADIO-TELEGRAPHIC CONVENTION. 
(Continued from page 59 of the present issue.) 


Sir EDWARD SASSOON: Will you tell us what it was that enabled 
о to debar other stations from creating disturbance?—I will. If you 
ave a tuned station the lower-pitched notes produce little effect and the 
higher notes also produce little effect, but the notes on the right scale 
produce а very large effect, and one particular note reaches the maximum. 
Suppose signals were being received at once from a tuned and an un- 
tuned station, you can make the apparatus more and more insensible, 
You can make an apparatus insensitive by separating the inductive con- 
nection so that nothing below a certain intensity will produce any effect. 
What you require can thus be received aud the other is tuned out. At 
any moment you can restore the sensitiveness and pick up all the stations 
in the neighbourhood. | 
The CHAIRMAN : Is this common to all systems, or only your own ?— 

I have not experimented with any other, but I am sure the other systems 
could do the sameif they had the proper tuning arrangements. I do not 
think the word “ systems ” is very good really, although it is the word 
commonly used. There is no great fundamental differenoe in Ше 
different methods. | 

Mr. GWYNN : Supposing Dover and Elmers End were using the same 
wave-length, could you obtain the same result ?—No ; if Dover wished to 
cause disturbance it could, but iu times of peace each station should have 
its own note, and then you could speak to one and not to another. 

Can you have the same note without having the same wave-length ?— 
No, it is the same thing. 

The power of preventing interruptions depends on a free choice of. 
wave-length It depends on some control over the wave-lengths which 
different stations use. - 

The CHAIRMAN: The Committee gather from what you say that 
with proper tuning there need not be any undue interference between 
stations, even if situated comparatively close to each other, and that tbe 
system has been perfected to that extent ?—That is quite true, if the 
© gystems ” are willing to work harmoniously. For hostile purposes it 
would be possible to produce disturbance. À station might run up and 
down the scale and produce all wave-lengths, and so produce disturbance. 

If stations are tuned together as you describe, what would be the effect 
on stations untuned or otherwise tuned ? Could you get messages from 
the otherwise taned or untuned stations ?—The tuning is easily adjusted. 
It is only putting in a few pegs to alter from one tune to another, or the 
same effect may be produced by switching over a handle, and you can 
restore the rensitiveness and do away with the tuning when you wish 
and pick up every kind of signal. A coast station which speaks to some 
land station on a certain note, so as not to interfere with other stations, 
could, when not so speaking, receive every kind of disturbance, tuned or 
otherwise from. passing ships —that is, could throw itself out of tune alto- 
gether, and it can instantly restore the tuning when it wants to. It сап 
also use different tunings for speaking to different stations—tune A for 
one station and tune B for another. 

Mr. GWYNN : Could it simultaneously be tuned A for one station and 
B for another ?—No, but it can be changed by a switch; it is very quick 
work to change from one tune to another. 

Can two stations speak over the same route as two other stations at the 
same time ?— Suppose there are four stations along the coast, A, B, Cand 
D. Speaking in the same direction is possible, if on different tunes— 
that is, A with C and B with D, but notin the opposite direction. Speak- 
ing in the same direction is called diplex telegraphy, and in the opposite 
direction duplex telegraphy, and I do not think the latter has been accom- 
plished yet in wireless telegrapby. 

What amount of difference is necessary to provide for distinct tunings ? 
—My assistants assure me that they can alter the tuning with 1 per cent. 
change, but I have no experience of any other system than the Lodge- 
Muirhead. 

The CHAIRMAN: Have you any stations at work which demonstrate 
the accuracy of what you bave told us ? — Yes, those at Hythe and Dover 
and at Elmers End; have all been shown to Government officials. Mr. 
Gavey himself saw the demonstrations I speak of when Hythe received 
from Elmers End, and the messages were not received by Dover, though 
Dover was making a great disturbance. . 

Do you consider that a wireless station should be able to receive 
messages from ships and other messages when it wishes? I mean inter- 
communication between all systems ?—I hope every system will inter- 
communicate. | 

Would it бе possible for a station to select out of neighbouring stations 
frst one and then another —Yes, that can be done by adjusting the 
wa ve-lengths to suit the members of the group. | 
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Do you claim novelty in the tuning methods in your patent of 1897 ?— 
Yes, I think I was the first to get a tuning patent. A great deal depends on 
the syntonic Leyden-jar experiments. The sympathetic connection be- 
tween one circuit and another is that when they are accurately tuned one 
station can respond to another, and not otherwise. 

Do you think your system or any other system should be granted a 
monoply ?—No. Taking into account all the work that has been done 
there is no legitimate ground for such a grant. 

Have you any evidence that your system is efficient as regards small 
power for considerable distances ?—Yes. The evidence of the Andamman 
Islands, where signalling is carried on commercially and for Government 
purposes between Burmah and the islands. 

Mr. LEE: What distance ?—300 miles across the sea. We have also 
largely worked across land because we realised that that was much more 
difficult and better worth scientific attention. In these sea experiments 
I am told we use 14 н.р, —ап absurdly small power. 

Sir EDWARD SASSOON : It is worked by the Indian Government ?— 


Yes. 

The CHAIRMAN : Is 300 miles the greatest distance transmitted by 
this station ?—Yes, so far as I am aware. 

How does the power of that station compare with that of a high-power 
station like Poldhu ?— There is no comparison possible. It is an advan- 
tage to have very little power, as it makes for less liability to disturbance. 
Poldhu is an experiment for trying to get асгоғз the Atlantic, which we 
have never tried. We have not had the necessary capital. I think long 
distances can be covered by increased power. 

Do you attach importance to the earth connection both for sender and 
receiver ?—The earth connection we have learned to regard as bad. In 
my 1897 patent I did not use the earth connection. In old experiments 
in 1899,1890, 1892 and 1894 I seldom used earth conneotions ; sometimes 
I used it for collecting, but seldom for sending and never for tuned 
syntony or anything like it. I do not want to speak of other systems, 
particularly the Marconi, who use the earth and seem to get great distances 
and to attach considerable importance to it. I was tempted to attach 
considerable importance to it also, but we have found it unsatisfactory 
for a tuned system. For an untuned system I should use the earth as a 
help, but for real tuning the earth is deleterious, and we consider we 
have obtained our best results, and singularly good results as regards 
taning and distance in the Andamman Islands, with very little power by 
discarding the earth and using two insulated aerials, one above and one 
below. One method of throwing a station out of tune is to connect the 
lower aerial with the earth. Directly you do that the tuning is gone and 
you can then pick up а lot of disturbance—insulate it and you have 
the means of sending out one definite wave-length, which by a tuned 
receiver can be picked up at a surprising distance with very little power. 
I rather think Braun has done the same—discarded the earth connec- 
tions. Marconi retains the earth connection so far as I know, and if they 
use the whipcrack method they may be right in retaining it. 

The CHAIRMAN : Is it easier to signal across the sea ?—Yee. 

Sir EDWARD SASSOON : Why ?—It is a question whether the induc- 
tive power of the sea helps you. It may reflect the waves, much as the 
upper regions of the air may reflect the waves, and enable great dis- 
tances to be obtained, but on land you have not that assistance, as there 
are hills and houses and irregularities of all kinds, and so the same 
power which would give 50 miles across land would give some hundreds 
of miles across sea. 

Mr. LAMBERT; What happens to a radio-telegraphio wave when it 
comes up against a hill?—I suppose it goes round it. When you are 
working under the lee of a hill it is certainly a considerable obstruction, 
and if you can get outside the shadow of the hill it is easier. Some waves 
may go through a hill, but I think most of ет go round. There is, 
however, some difference of opinion on the subject. I think Lord Ray- 
leigh, who is a gteat authority on mathematical physics, feels doubtful 
about the matter. | 

Would a tramway system affect the signalling }—No. An obstacle 
like a single hill close to either station would cause great disturbance, 
yet half-way between the stations causes practically no harm, but а range 
like the Himalayas might cause disturbance half-way between the 
stations. I tbink the upper regions of the air may have a useful reflec- 
tive influence on the waves. The waves may get up there and then come 
down again by reflection over very large distances, but this is all theory. 

Sir EDWARD SASSOON : Have wireless messages been transmitted 
from one closed room to another?— Yes, brick walls are not much 
obstruction, but metal walls would be. | . 

The CHAIRMAN : You claim, as representing the Lodge-Muirhead Co., 
to have made substantial advances in the perfection of wireless telegraphy 
on certain other systems ?—I think the company claim to have the best 
system of tuning and the best coherer. І claim to have done scientific 
work ofa pioneering kind before 1896. These would be our chief claims. 

Sir EDWARD SASSOON: That would be in connection with the 
Hertzian wave principle? Yes, pioneering work in connection with 
Hertzian waves, to some extent with regard to their detection, and after 
wireless telegraphy became financially important we pursued the те- 
searches on scientifio lines, working on a small scale to get it into a 
state of greater perfection, and I think we have succeeded in getting the 
best coherer and the most accurate method of tuning. 

The CHAIRMAN : Are you in a position to increase your stations if 
existing obstacles are removed ? It is simply a question of capital and 
such like. Personally, I have nothing to do with deciding that. 

From your point of view, are you willing that the Convention should 
be ratified ?—Yes, it seemed that the delegates were very sensible, and I 
did not detect any of the foreign dominance of which some of the news- 
papers speak. It seemed to me that the British delegates looked after 
the interests of this country very well, and that the conclusions arrived 
at were of а very satisfactory character. 


You do not anticipate that there will be any difficulty in enforcing the 
regulations embodied in the Convention with regard to prevention of in- 
terference and confusion ?—No ; on the other hand, they are all most 
necessary to prevent interference and confusion when wireless stations 
are multiplied. | 

Mr. GWYNN: When was your first intelligible message transmitted? 
The first intelligible messages on the Morse code which were transmitted 
were in my early experiments. In those experiments, and in my demon- 
strations in 1894, I did not attempt to transmit words by the Morse code, 
but I used the Morse key and the mirror signalling instrument, and if I 
had been an expert telegraphist it would have been easy to make a code. 
All I used were the short and long signals which comprise the Morse code. 

The idea of using Hertzian waves for practical telegraph work did not 
occur to you until after you heard of Marooni's achievement Dr. Muir- 
head spoke to me about it, but it did not specially interest me. 

It occurred to you before 1896 1—Yes, after the 1894 demonstration. 

In your system you employ some form of upright wire at both trans- 
mitting and receiving stations? — We employ the Hertz emitter, two plates 
one above the other, and we have used these all along. 

You did not use the antenna or aerial ?—I have used collecting wires, 
but we do not use them now. We have gone back to two tuned Hertz 
vibrators, the receiving and sending ends being the same. 

Your system does not employ апу form of elevated wire or antenna !— 
It employs an elevated aerial which is made of wire, but itis not a wireup 
the mast. І used to employ plates, but when these were placed out of 
doors they caught the wind too much, and we now use a wire frame. 

Wire frames at both stations are essential for wireless telegraphy ?— 
Yes, for tuned wireless telegraphy. For the whipcrack method the single 
elevated wire would be probably the best. It was by that means Marconi 
got big distances at first. The perfection of taning has been only obtained 
comparatively recently on the principles laid dowa in my 1897 patent. 
Since we have the wheel coherer tuning is becoming much more satis- 
factory. | 

I asked you about the necessary variation of the limits of wave-lengths 
to separate stations. You said your operators put it as low as 1 per cent. 
A station using a 300 metre wave-length could work near a station using 
a 295 metre wave-length ?—Yes, if the other station was near it; but if 
it was distant I do not think that would be sufficient discrimination.“ 

Do you think the limits provided by the Convention do not injuriously 
restrict power of selection of wave-length ?—It seems to me we are all 
working within those limits at present, but I suppose they could be 
enlarged if necessary. 

You do not think the reservation of the 600 metres to 1,600 metres 
wave-lengths for the Navy would interfere with commercial working ?— 
No, but Poldhu, it seems to me, would be rather liable to interfere. 

Would it be possible for low power stations to tune out the Poldhu 
messages if they had a considerable range of selection ! Les, if they were 
not too near. I understand you mean that the margin allowed for com- 
mercial work is rather narrow. 

Would a station lose in efficiency by shortening the wave-length ?—No, 
I have not found that. 

In answer to questions of some members of the Committee as to the 
effect of the ratification of the Convention by other countries and not by 
Great Britain, Sir OLIVER said we should be at а disadvantage, and 
would have to come in later on worse terms. He meant that regulations 
would be agreed upon by other Powers, and if we wished to come in later 
we should have to accept regulations in the preparation of which we should 
have had no voice. 

Sir EDWARD SASSOON: Would the provisions of the Convention 
lead to an increase in the number of wireless stations on the French and 
Dutch coasts in the Channel, and would these not cause greater inter- 
ference than exiets at present ?— The multiplicity of small stations is not 
a bad thing if their power is limited. They cannot prcduce so much dis- 
turbance as a few very large power stations. 

Do you consider that the common uee of stations with different appa- 
ratus would be harmful to the existing organisation of wireless telegraphy 
in this country ?—I do not think it should be. 

My point is that intercommunication is required by the provisions of 
the Convention. Would this not disturb the present service !—I should 
not think it would, any more than receiving foreign telegrams does. I 
take it there is an International Telegraph Convention, and I should 
think the same thing would, in times of peace, extend to wireless tele- 
graphy also. Ifthe control of wireless telegraphy were left to private 
enterprise, and the conflict of private interests, there might be confusion, 
but if it is taken up by a central organisation, I think there would be less 
confusion. 

I want to know whether the means provided by the Convention are 
sufficient to enforce the carrying out of the regulations ?—I think we can 
adapt ourselves to the regulations, and others can adopt themselves if 
they so desire. 

Could anyone hand in a message at a telegraph office in this country 
for transmission by your stations ?—No, I do not think we are developed 
to that extent on the commercial side. 

Mr. LEE: Wbycan messages be tranemitted better at night than by 
day? —That applies chiefly to long distances. It seems to me а rather 
interesting discovery of Mr. Marconi's that sunlight interfered with the 
transmission of long-distance messages. I did not experience that, and 
it would not have been expected, but as it has been observed it is not 
unnatural to explain it by the ionisation of the air. The air in sunshine 
becomes а partial conductor, and any conductor is opaque, and any con- 
ducting power added to an insulator tends to increase its opacity ; 
hence, air full of sunshine, being very weak, is slightly more opaque than 
it would be if the sunshine were eliminated. But it has not come within 
my experience, and I think only applies to very long distances, It has 
not produced any obvious difficulties over 200 or 800 miles. 
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Is the wireless system in its infancy ? —Most scientific inventions are. 
I have not regarded it as a system that would supersede telegraph cables, 
bat I think it will supplement cables as the telephone supplements the 
telegraph without superseding it. I think the method of communication 
will become more easy,"practicable and exact. It is this improvement 
whieh monopoly would tend to diminish. 

Suppose one of the Powers had an interest in creating confusion in the 
Channel, would it be impossible to guard against this ?—Any power that 
was outside the Convention could send & warship with sufficient power 
into the English Channel to produce disturbances that would make it 
extremely ineonvenient for everybody. 

Mr. LAMBERT: Could a station be ereeted in Germany or France 
which would interfere with British wireless telegraphy in the Channel? — 
We have not been interfered with by the Poldhu messages, which are the 
most powerful messages at present. We can always get rid of them 
whenever we want to. Assuming that the Poldhu station wanted to make 
itself а nuisance, I do not think it would be possible to stop tne commu- 
nieations of other stations, but it might make it more troublesome, The 
Convention would make for civilised treatment and contribute to peaceful 
development. 

Tbe POSTMASTER-GENERAL: I gather that the systems have now 
got to such а pitch of perfection that the limits under 600 and over 1,600 
metres would be sufficient for all commercial purposes? —I think there 
is sufficient margin, but the limits could be altered from time to time if 
the margin was found insufficient. 

Mr. ADKINS: Can either the Marconi or the Telefunken Co. get rid 
of messages they don’t want to hear as quickly as you can ?—I think that 
with Prof. Braun’s invention the Telefunken can, but I cannot say any- 
thing about the Marconi. 

I understand that it is in the development of this power that we are to 

look for the further improvement of wireless telegraphy ?— Yes; I think 
it would be impossible to work and develop a system without this power 
of selecting. ‘The changing from one wave length to another quickly is 
important. 
Mr. GWYNN: I understood you to say that the Marconi Co. have not 
the same power of tuning out messages that you have 1—I did not intend 
to say that, I meant that I did not know. If they use the earth I feel 
doubtful whether they can do it as well. 


If two stations near one another are both to use the same length, will 
they not find it difficult to avoid interference ?—I should not fix any 
station to one wave-length; each station should have its normal wave- 
length, but it should be able to vary it. You can always tune out untuned 
interruptions, but I do not think any amount of tuning will get rid of very 
violent and very near interruptions, 

This concluded Sir Oliver Lodge’s examination. 


Sir Oliver Lodge was followed in the witness chair by Mr. Henry Muir- 
head, whose evidence was concluded at Tuesday's sitting. 

The Committee resumed its sitting yesterday, the witnesses being Mr. 
Nevil Maskelyne, technical adviser to the Amalgamated Radio-Telegraph 


Co., and Mr. J. Henniker Heaton, М.Р. The“ report will be continued in 
our next issue. i 
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LONDON TRAFFIC BOARDS. 


In the House of Commons on Wednesday the PRIME MINISTER 
stated, in reply to a question by Sir Wm. Bull, that the question of 
London traffic was engaging the careful attention of the Government. 
He did not concur in the suggestion as to the detrimental effect of the 
competition existing between the transport authorities of the metropolis. 


Tramway Bilis.—The Rawtenstall Corporation and the West Riding 
Tramways Bills have been read а third time in the Hous» of Commons. 


Great Northern and City Railway Bill.—The prcamble of this bill, 
which extends the time for the construction of the extension of the Great 
Northern & City Railway from its present terminus at Moorgate-street to 
с has bean found provel by a Select Committee of the House of 

ommons. 


Watford and Edgware Railway Bill.—A Committee of the House of 
Commons has declared the preamble of this bill (which songht to extend 
the п for the construction of the Watford & Edgware Railway) not 
proved. 


Richmond, (Surrey) Electricity) Supply Bill This bill has been read a 
third time in the House of Commons. 


Sea —— — ͤ— . — ED 


A NEW CABLE DRUM CARRIAGE. 


The cable drum carriage has not suffered from undue attention 
on the part of inventors, and probably the types available could be 
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It will be seen that the drurh is rolled into the space between 
the inclined sides of the carriage frame and the bar pushed through 
two blocks, one on each incline, and through the drum. The 
worm-driven hand winch on the cross frame serves to haul the 
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A New CABLE Drum CARRIAGE. 


numbered on the fingers of one hand. The latest addition to the 
limited stock is shown in the accompanying illustration, which is self- 
explanatory. 


drum clear of the ground for transport. We are informed that one 
man can load up the heaviest drums in this way. John Ruscoe 
& Co., of Hyde, are the makers. 


70 


THE ELECTRICIAN, APRIL 26, 1907. 


LEGAL INTELLIGENCE. 


— e 


Agincourt Steamship Co. (Ltd.) v. Eastern Extension Telegraph 
Co. (Ltd.) and Great Northern Telegraph Co. (Ltd.) 


This case came before the Court of Appeal (Sir F. Gorell Barnes and 
Lord Justice Kennedy) on Saturday on the appeal of the first-named 
defendants from an order of Mr. Justice Bray in the Conimercial Court. 
The facts were given in The Electrician for March 1. 

Mr. J. A. HAMILTON, К.С. (with him Mr, Bailhache), in opening the 
appeal, said that the other defendants (the Great Northern Telegraph 
Co.) were not touched by the decision of the learned judge appealed from, 
who had decided the preliminary questions of law which were tried in 
anticipation that if decided in one way it would make it unnecessary to 
go to Shanghai to enter into some complicated questions of fact. The 
matter was interlocutory because there had been no final judgment. 

The PRESIDENT said the appeal was in reality a final appeal, and he 
thought they ought to have the full Court of three judges to dispose of it. 

Lord Justice KENNEDY said it appeared to him that the question 
raised was an important one. 

Mr. HAMILTON replied that it was of great importance to telegraph 
companies who had acted on the Convention of 1884. 

It was arranged that the case should be taken before а Court of three 
judges next week. 


Bournemouth Corporation v. Poole & District Electric 
Traction Co. (Ltd.) 


On Friday this case came up for further consideration before Mr. Justice 
Joyce. The question for further consideration arose out of the agree- 
ment for the purchase of the company's undertaking, and concerned 
£7,000, а bank loan. The point was whether the loan was incurred in 
the ordinary course of business, and was outstanding at the appointed 
day of the transfer—Dec. 31, 1903. The matter had been referred to the 
Official Refereo. 

After legal arguments Mr. Justice Joyce decided that the matter 
must be referred back to the Official Referee to give a clear indication as 
to wbat his report decided. 


MUNICIPAL, FÓREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Governing Body of the Battersea Polytechnic (London) 
invite applications for the position of principal, to date from Sep- 
tember next. Commencing salary £800 per annum, increasing to 
£1,000. Particulars from the Clerk to the Governing Body. Ар. 
plications by May 25. See an advertisement. 


The Governing Body of Battersea Polytechnic also require an 
assistant lecturer in physics and electrical engineering; full time; 
teaching experience essential. Commencing salary £180. Par. 
ticulars from the Secretary. See an advertisement. 


_ Applications are invited for the post of junior assistant engineer 
In the business development branch of Birmingham Corporation 
electric supply department. Commencing salary £100, rising to 
£150 per annum. Applicants must have good technical knowledge 
of the applications of electricity for lighting and power. Applica- 
tions to city electrical engineer and manager (Mr. R. A. Chattock, 
M. I. E. E.) by April 80. See also an advertisement. 


A general assistant (858. to 45s. per week) and a station improver 
(10s. per week) are wanted in Bexley Council's tramways depart- 
ment. Apply to Tramways Manager. 


An electrician, competent to do armature winding and commu- 
о ериш is wanted in electrically-driven works. See advertise- 
ment. 

An assistant foreman is required by makers of electric switch- 
board instruments. See an advertisement. 


A competent electrica] engineer is wanted immediately for a 
town in South America, to manage the electric lighting undertaking 
and to superintend the construction of a small electric tramway. 
See an advertisement. 


An assistant signal and interlocking engineer is required for the 
Great Indian Peninsula Railway. Salary К 400 per month, rising 
to R.700. Applications to Sir Geo. B. Bruce, 3, Victoria-street, S.W. 

The Uganda Co, (15, Old Jewry, London, E.C.) want & mechanical 
engineer with experience of engines, dynamos, &c. Commencing 
salary, £3 to £4 per week. 

Alexandria (Egypt) Municipality require a chief assistant mecha- 
nical and electrical engineer (salary £;Eg.)420, rising to £(Eg.)480 
р.а.) and an assistant mechanical and electrical engineer (salary 
Eg.) 264, rising to .£(Eg.)812). Applications to Me. W. Р. 
Chataway, Municipal Offices, Alexandria, by June 6. 


West IIam Council have appointed Mr. Blako, late of the County 
of London Electric Supply Co., as mains assistant at £150 per 


annum ; Mr. Mackenzie, of Glasgow, as boiler-house foreman super- 
intendent at £8 a week ; and Mr.J. Н Eades, of the Charing Cross, 
West End & City Со, as mains draughtsman at 83s. per week. 


BDUOATIONAL NOTIOBS. 


Technological Scholarships.—The West Riding (of Yorks.) 
County Council offer three technological scholarships, each of the 
value of £60. These are open to residents within the administra- 
tive area of the West Riding of Yorkshire and are available for 
courses of instruction in connection with textiles, dyeing, engineer- 
ing (mechanical or electrical), metallurgy, or other approved in- 
dustry. These scholarships are intended for young artisans wh» 
already have a suitable amount of mill or workshop experience, and 
the awards will be mainly on the res»lts obtained at the examina- 
tions of the Board of Education (South Kensington) and City and 
Guilds of London Institute. Application forms, &¢., from the 
Education Department (Technical Branch), County Hall, Wakefield. 


Heriot-Watt College, Edinburgh.—All students who wish to 
enter the different classes of this College will be requised to pass the 
entrance examination, or to satisfy the Principal as to their previous 
training. This entrance examination will be held on May 7, and 
also on Sept. 28. А short preliminary course in pure and applied 
mathematics, physics and applied mechanics, electrical drawing and 
machine drawing for those who wish to prepare for the different 
courses will commence on May 14 and close on July 12. Further 
information from the principal, Mr. A. P. Laurie, M.A., B.Sc., 
F.R.S.E. 


Crystal Palace Engineering School.—The Wilson Premium 
for the best Paper read before the Crystal Palace Engineering 
Society during the present session his been awarded by th» Council 
to J. R. Crisp for his Paper on Indian Railways.“ The premium 
was presented to Mr. Crisp by Sir Alex. Kennedy, on the occasion 
of the 108rd distribution of certificates of the school on April 19. 


—— — — — ä— — 


Alleged Failure to Supply Electrical Energy. — At North 
London Police Court on Friday last, Islington Borough Council 
were summoned by the Consolidated Supply Co., of Canonbury, for 
failing to supply sufficient electrical energy to drive the motora on 
the company’s premises. | 

For the Council, Mr. Вилма, took a preliminary objection. Ths 
Council supplied co nplainants' premises with electric energy. That was 
sufficient at the time, but complaiaants had inoreased the number of 
their motors, with tho result that the present supply was not suffisient. 
The Council in August last asked complainants what power they required, 
but it was not until April 2 that a reply was received. Then а пех cible 
was at once laid down, and it only remained to be connected up. Com. 
plainants, however, took out these summonses for allege i offences b»fore 
April 2, and he submitted that before the summonses could succed an 
appeal must be made to the inspector appointed by the L.C.C., who 
would grant a certificate as to the amount of energy passing through the 
terminals, and that certificate, as in а prosecution under the Foi and 
Drugs Act, must be & precedent to any proceedings. 

Mr. Lyncu (for the company) contended that that was an alternative 
mode of procedure. 

Mr. BaAMALL maintained that it was also necessary to give notice of the 
amount of energy required, and Mr. Lynch agreed. 

Mr. Lyncu said the company’s requirements had not increased for two 
years, and all they demanded was the supply contracted for years ag’, 
&nd which they had never received. 

М”, Ввлмли, said that the cable might have bsen old, and it was the 
duty of the Council to repair it. 

The summonses were adjourned. 


Amalgamated Society of Engineers.—The avnual repo t state) 
tha: the number of members at the end of 1906 was 101,871, the 
new members numbering 11,782. The moneys to the ere Lt of tha 
society amount t» £729,074, 17s. 9 J., aniucreas: of £87,615 8. 7d. 
The income of the year was £400 699, an increase of £21,344, and 
the expenditure was £313,084 

Aston.—The dispute between the British Electric Traction Co. 
and the Council respecting the running of through cars between 
Birmingham and Erdington has been settled, and through cars will 
be run between Erdington and Aston on Monday. 

Australasia.—The “ Australian Mining Standard ” states that 
an agreement is being drawa up between the Government and a 
company who propose to utilise the water power of Barron Falls, 
situate between 30 and 40 miles from Cairns, Qaeenslanl. It is 
stated that 75,0:0 H. p. can be developed by this menus, and Mr. 
W. Corin, consulting engineer, has reported that works constructed 
with the view of ultimately installing four units, each of 3,432 E. H. p., 
could be run profitably on condition that certain new in iustries are 
started in the vicinity to take supply of power, and that power is 
also taken for operating the Cairns railway. 

The offices, car-sheds, and all the rolling stock (including nine 
motor and eight trailer cars) of the Victoria Governmant's St. 
Kilda-Brighton tramway were destroyed by fire on March 7. For- 
tunately the power house was practically uninjured. Th? amount 
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of the damage (estimated at £15,000) is not covered by insurance. 
The line has only been open since May 7 last. 

The Hon. J. W. Taverner, Agen!-General for Victoria, states that Mr. 
Bent, Premier of Victoria, will arrive in London at the end of this week 
or the beginning of next, and oae of the principal objects of his visit is 
to make inquiries with regard to the proposed electrification of the Me'- 
bourne and suburban railways, including Melbourne to Brighton (9 miles). 
St. Kilda (3 miles), Port Melbourre (2 miles), Bexhill (8 miles), Caulfield 
(7 miles), Heidlebergh (8 miles), Collinwood (2 miles), an others, brin z- 
ing the total to about 50 miles. Mr. Bent is to have the advice of Mr. 
Thomas Tait, chairman of the Victorian Railway Commissioners. 


Belfast.—The special sub-committee appointed to consi’er the 
desirability of acquiring the undertaking of the Cavehill & Whito- 
well Tramway Co. recommend the purchase of tho company's lines 
for £60,000. "The Tramways committee approve of the recom- 
mendation, which now awaits confirmation by the Council. Some 
few years ago the Whitewell tramway system was purchased and 
electrified by the British Electric Traction Co. The line runs from 
the terminus of the Belfast tramways at Fortwilliam Park to a 
favourite suburb about 6 miles distant. The company was incor- 
porated in 1881 and its capital is £60,000 in £1 shares, of which 
£83,205 has been called up. There is also £20,000 in 4} per cent. 
mortgage debentures. 


Blackburn.—For the first time in their existence the electric 
tramways show a profit on the past year's working. 


Bolivia.—In the town of Oruro electric lighting has recently 


been introduced, and also tramways ; the latter are, however, horse- 
hauled. 


Charing Cross, Euston & Hampstead Railway.—It is expected 
that this line will be ready for opening in June. The stations are 
Charing Cross, Leicester-square, Oxford-street, Tottenham Court- 
road, Euston-road, Euston, Mornington-crescent, Camden Town, 
Chalk Farm, Belsize Park, Hamps'ead and Golder’s Green, and on 
the Branch to Highgate from Camden Towo, South Kentish Town, 
Kentish Town, Tufnell Park and Highgate. The fares will range 
from 1d. to 3d. (the maximum). 


Chichester.—Chichester & District Electric Lighting Co. have 
notified the Council that they propose to carry out the terms of 
their provisional order, and to establish electricity works in the town. 


City & South London Railway.—May 11 has been fixed for 
the opening of the Augel t» Euston extension of this railway by tha 
chairman of the London County Council, Mr H. Percy Harris. 


Denmark.—Our Danish correspondent informs us that the Cor- 
poration of Odense have decided to establish electricity works at а 
cost of 1,030,000 kr. (about £27,900). 

Copenhagen municipal electricity works are го be extended at a 
cost of 2,450,000 kr. (E66, 3541. The extensions will include build- 
ing work, four boilers, economiser and two steam turbine-g- nerators, 
mains extension, &s. 15,000 Кг. (£406) are to be expended upon 
plans for a new station. 


Devonport.—The Electricity committee has entered into an 


agreement with the Admiralty for the supply of electric current to 
the R.M.L.I. Infirmary at Stonehouse. 


Dublin.—The question of the acceptance of a tender for turbo- 
alternators (referred to on pages 32 and 34 of our last issue) was 
again discussed at a special meeting of the Corporation on Tuesday, 
when the Town Clerk reported that a letter had been received from 
Messrs. Dick, Kerr & Co. complaining of alleged misstatements 
made at the last Council meeting regarding their turbo-alternator. 

The Town CLERkx also read a letter from Messrs. Willans & Robinson 
making a similar complaint regarding their tender, and a letter from 
Messrs. Casey & Clay (solicitors for Messrs. Willans & Robineon) asking 
the Council not to seal any contract at present, but to afford an oppor- 
tanity to their clients of placing before the Lighting committee all the 
circamstances of the case. A letter was also read from Mr. Mark Ruddle, 
city electrical engineer, declining to accept any responsibility in con- 
nection with the acceptance of а tender which he had formally reported 
to be not in accordance with the specification drawn up by him. 

Ald. Inwix moved that the communications be referred to the com- 
mittee for report, but after an amendment that the letters be marked 
“read” had been rejected, the Council was counted out, and the matter 
dropped. 

-—The Council have rejected the amended offer of the 
Metropolitan Electric Supply Co. for supply of energy in bulk. 
The borough electrical engineer (Mr. J. D. Knight) reported tbat the 


offer was not sufficiently advantageous to justify the abandonment by tbe 
Council of their own generating plant. 


In reply to а question the chairman of the Electric Light committee 
‘Ald. PL) said it was not practicable to adopt a supplementary supply, 
and it would be unsatisfactory to have two different systems. 


Electric Traction in Austria. —It is reported that the Ministry 
of Railways is considering plans for the introduction of electric 
traction on all the State railways in the western part of Austria, 
embracing the lines between Vienna and Bregenz and Salzburg and 


Trieste. It is proposed to use water power available in the districts 
for the generation of electrical energy, and an engineering com- 


mission has been engaged for some months in investigating the 
amount of power available. 


Electricity in Spinning Mills.—Kearsley Spinning Co, Farn- 


worth, near Bolton, has paid a dividend of 10 per cent. on the half- 
year's turnover. 
p emises and is claimed to be the firat spinning mill in the country 
to be driven Ьу energy so generated. 


This mill is driven by electricity generated on the 


Erith.—An inquiry was held last week into the application of the 


Council for permission to borrow £30,000 for the extension of the 
electricity undertaking. 


Felixstowe.—The Council have decided to borrow £13,610 at 


33 per cont. to clear off the temporary bank loan for the electricity 
works. 


Fulham (London).—The borough electrical engineer (Mr. A. J. 
Fuller) has been instructed to test (during the suinmer months) 
the value of the destructor for steam raising. 

The question of obtaining two additional underfced stokers for 
the boiler house is under consideration. \ 


Halifax-Huddersfield Tramways.—The National Electric Con- 
struction Co. have intimated to Elland Council that they are pre- 


pared to carry this scheme through, having already spent about 
£10,000 upon it. | 


Hanley.—The Electric Lighting committee reported to the Council 
on Tuesday that they had considered the accounts of the electricity 
department for last year, together with the annualreportof the borough 
electrical engineer (Mr. C. H. Yeaman), and they recommended 
that out of the surplus of 42, 157 а sum equal to a Id. rate be allo- 
cated to the general district fund, and that the balance be trans. 
ferred to the depreciation and contingency fund. 

Mr. WALTON STANLEY moved as an amendment that the whole of the 
surplus be devoted to the necessary repairs, alterations and extensions of 
the generating plant, &“. 

After discussion on!y two voted for the am»ndment, and the recom- 
mendation of the committee was confirmed. 


Italy.—Rome Municipality are considering а scheme for the 
establishment of a municipal electricity supply undertaking, for 
which it is proposed to raise a loan of 3,605,000 lire (about 
£143,200). It is stated that tenders are to be invited for supply of 
plant, cables, &c. 


L. C. O. Electricity Supply Bill.—It is stated that the report of 
the Highways and Parliamentary committees, to be presented to 
the London County Council on Tuesday next, will recommend the 
introduction of numerous amendments in this bill. The following 
are stated to be the main points of the new scheme which has been 
drawn up :— i 
Second reading of the bill to be proceeded with, but certain clauses to 
be deleted. 
А new clause to be inserted when the bill reaches Committee stage, 
giving the Council powers to purchase, withia a certain period, existing 
undertakinga in the event of the Council failing to arrive at an agre»ment 
with the companies for the future working of their undertasing3 on 
lines to be approved by the Oouncil. | 
Proposed coalescence of existing undertakings for th» purpose of uni- 
form working throughout London. | 
The companies to provide four generating stations to serve the Metropolis 
—one in the east, one in the west, one in the south and one in the north. 

Maximum of 14. a unit to be charged by the companies. 

The consideration to the companies to be an extension of the time within 
which their undertakings cannot be acquired except by expropriation. 

The clause in the bill conferring powers to work the undertaking is to 
be struck out. It is also intended to limit the period within which the 
purchase of the undertaking can be made, in the event of no agreement 
being come to with the companies for coalescence and uniformity, to two 
years. 


London County Council—At Tuesday's sitting the Finance 
committee recommended that & loan of £49,136 be granted to 
Marylebone for electric lighting, but added that in view of the 
large sum which the borough council had expended upon their 
undertaking they had informed them that, while appreciating its 
statutory obligations with regard to the supply of electricity, 
they would feel great difficulty in recommending the Council to 
sanction any farther loans therefor, and that only loans for such 
additional expenditure аз is absolutely necessary would be con- 
sidered.— Carried. 

Construction of Electric Cars by Direct Labour. —The report of the 
Highways committee, adjourned from March 12, recommending that 50 
bodies of electric cars be constructed by the Tramways department at an 
estimated cost of £23,150 was again adjourned. | 

Strand Subway.—The adjourned report of the Highways committee 
recommending that the resolution with reference to the acquisition of 
property for the construction of a subway station at the Strand was 
brought up for further consideration and agreed to. А 

Westminster Technical Institute. An expenditure of £1,510 in respect 
of the installation of arc and incandescent electric lighting, bells, tele 
phones and lightning conductors at this institute was agreed to. 

Greenwich Generating Station.—The Highways committee recom- 
mended that the erection of the superstructure of the second portion of 
the Greenwich generating station be carried out by the Works depart- 
ment at an estimated cost of £47,910. — Agreed. 
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Woolwich Tramways.—It was agreed that the roadwork and plate. 
laying in connection with the construction of tramways for Woolwich 
and Plumstead be carried out by the Works department on a schedule of 
prices based on those for which the department have undertaken the 
construction of the new tramways from Lewisham to Lee Green. 


L.C.C. Tramways.—May 4 has been fixed for the official inspec- 
tion of the new line from Lewisham to Lee Green. 


Manchester.— The manager of Manchester Corporation tram- 
ways (Mr. J. M. McElroy) and the manager of the Salford Corpora- 
tion tramways (Mr. G. W. Holford) have drawn up а report recom- 
mending the principle of through tramcars, and the Corporation 
are asked to sanction through cars for some months over one 
important route with a view to a practical demonstration of the 
utility of the scheme before it is more widely adopted. Tickets 
issued by each Corporation would be sold by the conductors in the 
administration area of the issuing Corporation only. 

The Tramways committee have decided to contribute £55,000 
out of profits to relief of rates. 


Municipal Accounts.—At the annual meeting of the Association 
of Municipal Corporations last week, the chairman (Mr. J. 8. 
Harwood Banner, M.P.) referred to the question of municipal 
accounts and expressed regret that no action was taken by the late, 
or had as yet been taken by the present, Government to deal with 
the recommendation of the Joint Committee of Lords and Commons 
in reference to municipal auditing. The principal point of that 
recommendation was that professional auditors should be appointed 
in place of the present elective auditors, and certainly in priority to 
L.G. Board auditors. 


Municipal Telephony.—The balance sheet of the Hull municipal 
telephone department was presented at the meeting ofthe Telephone 
committee on Monday. 

The Chairman (Ald. J. Brown) complimented the committee and the 
manager upon the year’s working. The year’s revenue amounted to 
£8,989 and out of that they had spent on repairs £1,200. 68. 2d. ; wages, 
£1,959 ; rent, £636. 138. 10d. ; P.O. royalties, £909. 14s. 1d. ; and other 
expenses, £136. 9s. 9d. The balance was £4,146. 15s. 9d. out of which 
they had paid interest £1,527. 18. 6d., and repayment of loau £1,231. 1s. 8d., 
which left a balance profit of £1,388. 19s. 7d. to be placed to reserve. 
The position of the concern was that, having paid interest and all other 
charges and written off capital £2,340. 5s. 1d., they had a reserve of 
£1,791. 15s. 4d. That was after only two years’ working. 

Mr. GRINDELL urged that they should write off 10 per cent. for deprecia- 
tion of the instruments. 

The Снлгвмлм said the capital outlay was £52,000. They had written 
off £2,340. 5a. 1d. and had a reserve of £1,790. 


Municipal Works Department.—Some time ago Manchester 
Corporation appointed a sub-committee of three (Ald. Jennison 
and Councillors Johnston and Smethurst) to consider and report 
upon the advisability of creating a works department. The 
members visited the London County Council and Battersea works 
departments, and on Wednesday three reports were issued by the 
sub-committee, one being signed by all three representatives, the 
second by Ald. Jennison and Councillor Smethurst, and the third 
by Councillor Johnston. 

The second report is adverse to the establishment of а works depart- 
ment, and summarises some of the objections as follows :— 

l. The legitimate functions and duties of our municipalities are already 
large enough, if not, indeed, more than enougb, to tax all their energies 
and fill up all their time. 

2. It will involve an immense increase in municipal debt. 

3. It will more and more involve municipalities in labour disputes. 

4. As there will not be the same stimulus to economy and attention 
there will be а great probability, not to say certainty, that the service will 
cost more than it ought to do. i 

5. It will be a serious check to progress and discovery. The proposal 
to centralise the workshops of the gas, electricity, tramways and water- 
works departments would cause much confusion, irritation and loss, The 
inquiries made from London County Council, Battersea and elsewhere 
satisfied them that Manchester Corporation would not gain either in 
ећісіепсу or economy by the establishment of a works department. 

| On the other hand, Councillor Johnston takes the view tbat his inspec- 
tion of the work done by the London County Council through their works 
department confirmed his anticipation that work produced under such 
conditions would be of the best, generally superior to the ordinary con- 
tractor’s work. In addition, the cost had been less than similar work 
executed by contractors, but if that result had not been obtained the 
lessened cost of maintenance due to good work would compensate a public 
body even if a higher first cost had been incurred. There could be no 
fear of the failure of a works department if care was taken to appoint 
capable and efficient officials and foremen to supervise the work and the 
workmen. 

A deputation from the Manchester, Salford and District Property- 
owners’ Association waited on the Lord Mayor yesterday (Thursday) to 
protest against the formation of a works department. 


New Talc Mines іп Styria.-—In the district of Floing, Styria 
(Austria), which is about 4,300 ft. above the level of the sea, various 
talc mines have been explored, and the reports of mining experts 
testify to the richness of the mines and the extremely pure white 


and slippery quality of the talc. All the mines have now been 


acquired by Mr. Edward Elbogen, of Vienna 3,2, who is proprietor . 


of nearly all the large talc mines in Austria. Mr. Elbogen has, in 
consequence, been compelled to make considerable additions to and 
extensions of his refinery works. 


Personal.—Mr. Percy Rosling, M.I.E.E., for a number of years 
manager of the Leeds Office of the British Thomson-Houston Co. 
and recently on the staff at head office, Rugby, is leaving shortly 
for Australia to accept a very responsible position. On his depar- 
ture from Rugby he was presented on behalf of his friends on the 
staff of the B.T.-H. Co., with a silver rose bowl. 


Poplar (London).—Last week the Council considered a report 
from the borough electrical engineer (Mr. J. H. Bowden). 

The report stated that certain extensions of the plant and mains were 
necessary, including an additional 500 kw. motor converter at the 
southern sub-station, and that an additional e.h.t. feeder, capable of 
carrying 500 kw., was necessary and a low-tension feeder. The estimated 
capital outlay was £9,000—i.c., boiler £2,800, economiser £1,000, chim- 
ney £800, converter £1,550, e.h.t. feeder £1,830, h.t. feeder £1,000, con- 
tingencies £50. 

The Electricity committee stated that they had considered the possi- 
bility of meeting the difficulty either by (1) accumulators, (2) bulk sup- 
ply from another undertaking, (3) discontinuing public electric lighting, 
wholly or partially, (4) arranging with consumers not to take current on 


the peak of the load. With regard to these alternative suggestions Mr. 


Bowden had reported that the estimated cost of accumulators was £6,750, 
in addition to cost of extension of buildings. There was no probability 
of obtaining bulk supply for a peak load only, and the best terms yet 
suggested for a bulk supply (viz., in the projected L.C.C. Electric 
Supply Bill) would involve a rental of £3. 153. per kilowatt for 
500 kw., equal to £1,875 per annum, and a further charge of 022d. 


per unit for current supplied, in addition to an expenditure of 


about £2,500 for transformers and mains. The only present avail- 
able bulk supply was that of the Charing Cross Co., who quoted £4 
per annum for each kilowatt of maximum demand, and 05d. per unit for 
all energy delivered untransformed, which was the price the Council 
now charged for transformed current. The discontinuance of the public 
lighting would not materially influence the present capital require- 
ments. As to asking consumers not to take current on the peak, Mr. 
Bowden advised that it was most undesirable, as any uncertainty as to the 
ability of the Council to meet all demands would considerably retard the 
progress of the undertaking and be prejudicial to its financial success. 
In view of these representations, the committee thought the suggested 
extensions were necessary and inevitable. They did not propose to pro- 
ceed with the low-tension feeder, and the economiser would be dispensed 
with, while the provision of a chimney would be included in the boiler 
contract. The revised figures amounted to £5,950, and the committee 
recommended the acceptance of the tenders set out in our last issue (p. 34). 
Consideration of the report was adjourned. 


Preston.— The Fire, Lighting and Tramways sub-committee 
recommend that the central area of the town be lighted by 64 
6 amp. arc lamps, to be supplied. with current by the National 
Electric Supply Co. 


Provisional Order Revocation.—The Board of Trade have 
беки» the Egremont Electric Lighting Order, 1900, as from 
pril 8. 


Southport.—At a special meeting of the Council on Tuesday Ald. 
Unwin announced that the electricity department had contributed 
£2,750 to relief of rates. 


Southwark (London).—The firm of accountants called in to re: 
port upon the financial po.ition of the electr.city uadertaking state 
that, so far as they have b:en able t» a:certain, tho only fund fer 
renewals is the reserve. 

The instalments paid off capital were not а satisfactory method of 
providing for renewals, as the L.C.C. would not permit the renewing of 
any portion of the loan uniil it had been paid off in its entirety, and, 
therefore, with the exception of £2,925, which should be repaid by 1912, 
there would be no further sum available at the present rate of repayment 
of the loan until 1942. It would, therefore, seem that not only should а 
charge for repayment of capital be made (as at present), but also a furtber 
charge in respect of renewals. It was impossible to say what this further 
charge would be without engineering advice, but, calculated on the basis 
adopted by the L.C.C , the provision should be as follows :—Buildings, 
2 per cent. per annum ; mains, 34 per cent.; plant, 5 per cent.; house 
connections, 84 per cent.; meters, 10 per cent. In the case of the South. 
wark undertaking there would require to be set aside, on the foregoing 
basis, for 1905-6 about £4,000, equivalent to between 44 and 5 per 
cent. on total capital expenditure. With the exception of Islington, 
the cost per unit was higher in Southwark than in any of the other metro- 
politan boroughs whose results are published. This might be partly 
owing to the Southwark undertaking being the smallest of the12. South- 
wark had a higher cost of coal consumption (0:784, per unit sold), while 
Bermondsey (next in point of size) spent 0:38d. per unit. Wages cost in 
Southwark was the largest (0°28d. per unit), Shoreditch coming next with 
0:27d. per unit, Under repairs and maintenance Islington spent most, 
with 0:44d., Shoreditch 0:42d., Southwark 0:31d. 

The Electric Lighting committee point out that, worked on this basis, 
the depreciation to date would amount to £18,071, whereas repayments of 


loans to date only amount to £8,190, which added to the reserve (£773). 
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makes £9,963. If, however, the rates recommended by the borough elec- 
trical engineer (Mr. D. M. Kinghorn) be taken, the undertaking has a de- 
preciation to date of £16,142, against £9,142 proviled for, but if a fair 
sum is placed to reserve the £6,900 deficiency is likely to be met before 
any serious charge for renewals is necessary. In fatare the reserve is to 
be called the ** Renewal Reserve," and no items or ordinary repairs or 
small renewals will be charged to it, and the amount placed to renewal 
reserve will be decided independently of the profits and be in no case less 


than the actual profits earned until the reserve fund represents the differ. | 


ence between the actual value of the plant (after depreciation has been 
deducted) and the net sum represented by plant аз an asset in the balance- 
sheet. 


Stepney (London).—London County Council have intimated 
that their Finance committee purpose to vary the maximum period 
which will in future be sanctioned for repayment of electricity loats. 
The existing p:riods (in parentheses) and the proposed new con- 
ditions are as follows: Freehold land (60 years) 60, buildings (42) 
50, mains (42) 80, plant (42) 20, house services (42) 12, meters (10, 10. 

In а lengthy report by the consulting and borough electrical engineers 
(Mr. A. Wright апа Mr. W. C. P. Tapper) the proposals of the L.C.C. are 
criticised, particularly those relating to mains, plant and house services, 
and the conclusion which the engineers arrived at is that, if the L.C.C. 
carry them into effect, the reductions in the periods would operate pre- 
judicially to a successful financial working of electricity undertakings 
established by the London borough councils, The Electric Lighting 
committee endorse this view, and recommend that London County 
Council be asked to reconsider their decision. | 


Sweden.—The consumption of electrical energy in Stockholm 
during 1906 was 11,560,000 units, compared with 8,540,000 in 1905. 


The Postmaster-General and Tramway Undertakings.—On 
Monday a deputation from the Municipal Tramways Association 
waited on the Postmaster-General to make representations against 
the proposal of the Post Office authorities to insert a new clause in 
the bills promoted by London County Council and the Corporations 
of Glasgow, Huddersfield, Leeds, Manchester, Rawtenstall, Shef- 
field and West Ham, which will enable the Post Office to attach 
telegraph wires to posts or standards erected in the public roads in 
e:nnection with the tramways authorised by those bills. 

Bailie M‘Farlane (Glasgow) introduced the deputation, which included 
representatives from the London County Council and the Corporations 
of Glasgow, Liverpool, Sheffield, Manchester, Salford, Leeds, Reading, 
Sunderland and West Ham. Mr. J. M. M‘Elroy, tramways manager at 
Manchester, acted as spokesman for the deputation, who considered that 
such far-reaching proposals as were being made should not have been pre- 
sented во late in the session, but should have been submitted direct to 
the municipalities before going to Parliament. They admitted there 
was something to be said in favour of minimising the number of 
posts and standards erected in public thoroughfares, but urged that 
eare be taken that the public interest does not suffer. The 
Board of Trade had made regulations for guarding against accidents 
by compelling the erection of guard wires over the trolley lines where 
there was danger of telegraph and telephone wires falling or being blown 
over a trolley line. Tramway authorities were generally of opinion that 
these guard wires added to the public danger rather than diminished it, 
and they thought the time had arrived when the question should be 
considered whether the public was amply protected from accident, and 
whether it was just that tramway authorities should be compelled to pay 
the whole cost of providing that protection. It was not the cost of put- 
ting in fuses and heat coils to protect the property of the Postmaster- 
General which they were fighting against. They wished to come to some 
arrangement whereby the public might be protected against accident. 
They suggested, however, that any legislation dealing with the subject 
ought to be by way of public bill, general in its character, rather than 
by private bill dealing with localities in detail. 

The PosrxasTER-GENERAL, in reply, promised to arrange for a further 
eonference with а view to coming to an amicable arrangement with the 
representatives of the municipalities. 


Tramway Bye-Laws.—East Ham Tramways committee have 
decided to adopt the standardised bye-laws drawn up by the con- 
ference of tramway managers in the eastern Metropolitaa aroa, to 
be applicable to all cars running within the area cf the various 
authorities. 

The electrical engineer and manager (Mr. W. C. Ullmann) is 
preparing plans and estimates for additional cooling plant. 


Underground Telegraph Cables.— A second underground tele. 
graph cable between London and Birmingham is being put down. 
The first cable comprises 70 lines and the new one will contain 200. 
Only the portion of the new cable from Birmingham to Olton has 
been laid up to the present. 


Wandsworth (London).—The County of London Electric Supply 
Co have intimated the L.C.C. that, without prejudice to any appeal 
to the Board of Trade which it may decide to make at any future 
time. it is willing to establish as a beginning seven testing stations 
in the district. The Highways committee of the L.C.C. have in- 
formed the Borough Council that additional testing stations should 
be provided, but that these seven stations may be accepted as a 
eommencement. The company has, therefore, been called upon to 
provide these stations, 


Watford.—The adjourned L.G. Board inquiry into the applica- 
tion of the Council for permission to borrow £8,979. 8s. 7d. for 
electric lighting extensions was resumed last week. | 

Originally sanction was asked to borrow £13,500, but this figure has 
been amended and certain items excluded. After hearing evidence, the 
inspector (Mr. H. Ross Honper) adjourned the inquiry until to-day 
(Friday). | 

West Africa.—In an interesting report on the trade of French 
West Africa for 1905-6, Capt. Cromie, British Consul.General at 
Dakar, states that the trans-Saharan telegraph to join up the French 
Algerian and West African systems has been jointly studied by the 
administration of these two French colonies, and that а definite 
scheme has now been drawn up. The line is to strike the river 
Niger at Burrem, which is not at present connected with the French 
West African system. For this purpose а new lice is to be con- 


‚ structed from Timbuktu to Burrem, thence to Niamey and Zinder. 


This will allow the utilisation of the trans-Saharan line when it is 
made, and will immediately place the Zinder-Lake Chad region in 
telegraphic communication. ‘The total length of the line will be 
1,075 miles, and the estimated cost is £80,000. 


West Ham.—In a communication from the L.G. Board as to 
the Council’s application for sanction to loans for the electricity 
department (£4.808 and £13,326 to defray excess expenditure in 
respect of the Abbey Mills and Canning Town stations, £17,505 
for additional plant, £17,212 for the extension to Silvertown and 


£28,800 to meet prospective expenditure on cables, meters and 


transformers) it is stated that the Board found that the excess 
expenditure arose almost entirely, not from the insufficiency of the 
original estimate, but from the failure of the Council to provide out 
of revenue £18,229, which, when sanctioning the loans amounting 
to £218,460 in 1908, the Board deducted as representing the debt 
outstanding on the Abbey Mills station, which was to be super- 
seded. After going into figures the Board stated that, on receipt of 
information showing how the Council proposed to find £14,161, the 
amount for which the Board were not prepared to sanction loans, 
they would give their sanction to the borrowing of £992, £2,680, 
£17,076 and £28,300. 

The borough treasurer reported fully on the matter and recom- 
mends that the L.G. Board be asked to further consider their 
decision. In the meantime, the’ Finance committee would have an 
opportunity of considering the best means of providing the sums 
not sanctioned. This course was adopted. 

The Electricity committee have authorised the borough electrical 
engineer and manager (Mr. A. Hugh Seabrook) to undertake small 
motor wiring orders for execution by the men fixing the motors 
where the estimated cost ot such works does not exceed £5. 


Will.—The will of the late Mr. John Willey, managing director 
of the London Electric Wire Co., has been proved, the value of the 
estate being £65,791. 

Jubilee Dinner.—There was a representative gathering of 
railway, colliery and cléctrical men at the Hotel Great Central, 
T.ondon, on Wednesday evening to celebrate the jubilee of the busi- 
ness of J. B. Saunders & Co, electrical engineers, Cardiff and 
London. For 50 years this firm has carried out the installa- 
tion of light and power plants and signalling, also bell and 
telephone equipments for railways and collieries. Mr. W. Н. R. 
Saunders, son of the founder, in acknowledging the toast of The 
Firm," proposed by Sir J. Szlumper, said he was one of the 
few men who could boast the possession of a double-needle 
telegraph instrument, Mr. C. Lundie, a veteran railway engineer 
of 92, supported the toast, and recalled the foundation of the firm 


in 1857. The company included many engineers from the South 


Wales district. Messrs. J. H. P. Berthon and S. G. Leech took the 
vice-chairs at the dinner table. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS, 


Blackpool.—In a preliminary report of the borough electrical 
engineer (Mr. Chas. Furness) it is stated that the output of the elec. 
tricity department for the year ended March 31 was 3,404,311 units 
(1,429,256 for private lighting, 282,251 for public lighting, 1,261,946 
for Corporation tramways, 122,075 for Lytham and St. Annes, and 
808,788 units used on works, motors and works lighting, &c.), com- 
pared with 3,154,325 units in 1905-6. 

Mr. Farness states that the coal consumption, nothwitstanding the 
increased output, shows a further reduction—viz., 8,582 tons at £4,150, 
compared with 9,987 tons at £4,517. There has been a steady increase 
in the number of customers and in the demand from private electric 
light consumers since the reduction in the lighting charge in 1905. 
There were 66 new consumers in 1906 and 58 in 1907. Mr. Furness 
estimates that the increase in revenue from private lighting will exceed 
£17,749, the figure reached in 1905 when the charges were 7d. and 2d., 
and should this prove the case the department will have recovered in two 
years the sacrificed revenue of approximately £1,800 represented by the 
reduction to 6d. per unit. When the official figures are available the 


result of the past year’s working will show an available surplus exceeding 
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fund charges. 


The profit on the electric tramways for the past year amount to 
about £10,000, of which it is reported that one-half will go to 


relief of rates. 


Bolton.—The income of the electric tramways for the year to 
March 81 was £111,294 and the expenses £61,563. Out of the net 
profit £9,079 is to go in relief of rates. The number of fares col- 
lected during the year was 23,410,690, over 2,000,000 more than 


in the preceding year. 


Huddersfield.—The profit on the working of the tramways for 
the past year (about £5,000) will be transferred to the district rate 


fund. 


Rochdale.—The sum of £2,500 has been transferrod from the 
profits on the past year’s working of the electricity department to 


relief of rates. 


There is also a profit of £2,893. 48 7d. on the electric tramways, 


but after paying the loss on the steam tramways during the process 
of reconstruction (24,687. 48. 2d.) there is adeficitof £1,743. 19s. 7d. 

Rotherham.— During the year 1906 7 the electricity 
sold 1,888,999 units of electrical energy, which realised £11 ,127.18 1d. 


(or 1:9284. per unit), compared with £10,524 5s lid. (2:080d. per 


unit) in 1905-6, 

Generating expenses, at 0-468d. per unit, show a reduction, as also do 
the other expenses, except rates and taxes. Gross profit was £6,315, 
compared with £5,823. 16s., and, after paying loan charges, the net balance 
is £2,332. 6s. 1d., out of which £1,924. 11s. has been transferred to de- 
preciation and renewals, leaving £407. 153. 1d., which, added to previous 
year’s surplus, gives an available balance of £562. 133. 6d. 

The traffic receipts of the tramways department were £26,916. 14s. 5d., 
representing a саг mileage of 618,211 (10°45d. рег car-mile), an increase 
of 0-65d. per mile. After debiting working expenses and repairs, the 
balance is £8,712. 13s. 10d.,and after paying loan charges the net balance 
is £4,201. 3s. 6d., which has been transferred to renewals and deprecia- 
tion fund. Daring the past year £6,616 was expended on capital account, 
and £5,000 borrowed on mortgage. 


TRADE NOTES AND NOTICES. 


NOW READY. 

«THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

Al branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDBBRS INVITED. 

London County Council invite tenders for the manufacture, 
delivery and erection of (a) six fuel economisers at its tramway 
electricity generating station, East Greenwich, (b) h. and l. t. switch- 
gear for five tramways sub-stations (with basements), and (c) h. 
and l. t. switchgear for three tramways sub-stations (with gallerios). 
Tenders to the clerk of the Council (Mr. С. L. Gomme), County 
Hall, Spring Gardens, S.W., by 10 am. May 7 for economisers 
and lith June for switchgoar See also an advertisement. | 

London County Couricil want tenders by 10 a.m. May 7 for supply 
of about 100,000 tons cf coal (North Country washed nuts) to East 
Greenwich gens rating station. ö 

London County Council also want tenders by 10 a. m. April 30 from 
specialists for manufacture and erection of two electric lifts at the 
Central School of Arts and Crafts and the London Day Training 
College. Forms from the Chief Engineer, Spring-gardens, S. W. 


department 
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£8,000 (against £6,120 in 1906 and £5,900 in 1905), after meeting all 
expenditure on revenue account and providing for interest and sinking 


Bristol Electrical committee invite tenders for а.с and d.c. flame 
arc lamps, to be supplied and delivered within the city. Specifica- 
tions, &c., from the city electrical engineer (Mr. Н. Faraday Proctor), 
Temple Back, Bristol, to whom tenders by 10 a.m. of May 20. See 
also an advertisement. 


Barnes District Council invite tenders for supply, deliver7 and 
erection of а section of steam exhaust and other piping. Tenders 
to the Clerk, Council House, High-street, Mortlake, by noon of 
Tuesday, May 14. See a'so an advertisemen“. 


Pembroke (Co. Dublin) Council invite tenders for snpply and erec- 
tion of a high-speed reciprocating engine, direct-current dynamos, 
switchboard and instruments, accumulators, tubular boiler, ате 
lamps and gear and arc lamp-posts Tenders to the clerk (Mr. Ј. С. 
Manly), before noon May 4. 


Malvern Gas and Electricity committee invite tenders for supply 
of stores for the electricity department for the ensuing 12 months, 
including bitumen, joint and junction boxes, oils, waste and cleaning 
materials, house fuse boxes and electricity meters. Tenders to the 
town clerk (Mr. H. L. Whatley) by 29th inst. 


Islington (London) Lighting committee invite tenders for supply 
and erection of а fan (12 ft. diam.) and a single-phase alternating- 
current motor. Tenders to the town clerk (Mr. W. F. Dewey), 
Town Hall, Upper-street, N., by noon May 8. 


Wolverhampton Electricity committee invite tenders for boilers, 
economiser, feed pumps, steel chimney and feed-water tank, and 
also for turbo-alternator generating sets and condensing plant. 
Tenders to Chairman by noon May 2. 


Luton Corporation want tenders by noon May 3 for a boiler, 
stokers, 500kw. steam generator, condensing plant, feed pump, 
pipework, coal bunkers, elevators and conveyors, &c. Specifica- 
tions from the Borough Electrical Engineer. 


St. Pancras (London) Council invite tenders for supply of ате 
lamp carbons for 12 months. Tenders to town clerk (Mr. C. H. F. 
Barrett), Town Hall, Pancras-road, N.W., by noon May 13. 


Huddersfield Corporation want tenders by 10 a.m. May 8 for 
locomotive electric crane, grab and traverser. Forms from Borough 
Engineer and Surveyor. 


Walthamstow Council want tendera by 5 p.m. M «y 8 for supply 
of stores for tha electr’city end tramways departments, including 
cables, carbons, electrical fittings, car accessories, &c. 


Moss, Rimmington & Co, Selby, invite tenders for the equipment 
of their works for olectric, steam or gas driving (200 to 300 H. P.). 


Great Yarmouth Corporation invite tenders by noon May 2 for 
supply of 6,500 tons of Scotch anthracite peas coal. 

Aston Manor Corporation want tenders by May 11 for h. and l. t. 
three-phase cables for Erdington lighting extension. 

Croydon Corporation require tenders by 11 a.m. May 6 for boiler 
feed pipe-work and new flue and economiser set. 

The Deputy Postmaster- General, Hobart, Tasmania, wants ten- 
ders by noon, June 17, for supply of common battery telephone 
material. Forms obtainable and schedule to be seen at the General 
Post Offices, Hobart, Sydney, Melbourne, Brisbane, Adelaide and 
Perth. iS 


Antwerp Municipal authorities iavite tenders for supply of electric 
lift and crane appliances. Specification from the Hotel de Ville. 
Tenders (in sealed registered envelopes) to M. le Bourgmestre de la 
Ville, Hotel de Ville, Antwerp, by May 6. A deposit of 3,000 fr. 
(about £120) is required to qualify any tender. А copy of the 
specification may be seen at the Board of Trade, 73, Basinghall- 
street, London, Е.С. 


Copenhagen (Denmark) Corporation want tenders by noon May 21 
for four water-tube boilers, with superheaters and mechanical 
stokers. Specifications from Elektrisk Station, Gothersgade 30, 
Copenhagen, K., on deposit of Kr.30 (about 16s. 6d ). 


TENDERS RBOBIVED AND AOOEPTED. 

West Suffolk Standing Joint committee have accepted the tender 
of Faraday & Son for supply of electric light fittings for the Shire 
Hall at £100, and that of Higgins & Griffiths for electric cover 
plates at £19. 18s. 


Paddington (London) Council have accepted the tender of C. 
Mickle burgh to maintain the electric light installation at £37. 103, 
and to maintain the electric fans in the Council chamber at £3 per 
annum. 


The tender of T. Larmuth & Co. has been acceptei by London 
County Council for supply of eight overhead travelling hand cranes 
at £1,427. There were 16 tenders and the accepted one was the 
lowest except one which did no? accord with the specification. 

Two tenders were received by London Couaty Council for special 
trackwork at the Elephant and Castle, the Lorain Steel Co., of 
America, at £2,650, and Hadfield's Steel Foundry Co., £2,875. That 
of the latter company was recommended for acceptance. 
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A Babcock & Wilcox boiler has been ordered by the Eastern 
Bengal State Railway administration for the Chitpore electrical 
installation at R. 23, 500 (about £1,567). ` 

Eccles Corporation have accepted the tender of the Tudor Accu- 
mulator Co. for the supply of a storage battery and automatic re- 
versible booster at £1,419. 

Foltam (Loaco:) Council have accep‘ed the tender of Kaye & 
Son: to supply during he y. ar 2,000 tons of Be:wo th Peas at 
Зв. 5d. per ton delive ed alongside Council's wharf. 


Preston Tramways committee have accepted the tender of the 
United Electric Car Co. for 10 top-deck covers at #120 each. 
Battersea (London) Council have accepted the tender of Cal. 
lender's Co. for the purchase of scrap copper at £103 per ton. 
Veritys Limited inform us that Bristol Corporation have placed 
& contract with them for motora and starters. 
West Ham Council have accepted the tender of the British 
Thomson-Houston Co fo: & Tirrill regulator at £82. 
Bruce Peebles & Co., Edinburgh and London, have receiv d an 
order from Cardiff Corporation for a 250 kw. Peebles motor converter. 


BUSINESS NOTICES. 


Messrs. Mountain & Gibson (Ltd.), electrical tramway and rail- 
way engineers, Elton Fold Works, Bury, Lancs., hare removed 
their London offices to Albert-buildings, 49, Queen Victoria-street, 
E C. Telephone, 2023 Bank; telegraphic address, ‘‘Girders London." 

The eare of the London sales department will be in the hands of Mr. 
Р. W. Newman (director) as heretofore, but owing to the increased 
volume of business, he will be joined by Mr. N. MeL. Lawrance, director 
(from the works), who will attend more particularly to the engineering 
апа technical work. The business of the firm has very largely developed 
recently. Some extensive additions have been made to the works at 
Bury ; the plant bas been reorganised and added to, and the works are 
very fully employed. The orders which the firm have in hand include 
complete tramcars (including trucks) for Llandudno, Delhi, Coventry, 
Portsdown and Horndean; and trucks for Nottingham, Leyton, West 
Ham, Wemyss, Pontypridd, Birkenhead, Stalybridge, Dublin, Bury, 
Derby, &c., acd for Caloutta and Montreal. In addition, the firm have 
recently secured the contract from London County Council for supply of 
300 pairs of maximum traction trucks, similar to 350 pairs previousl 
supplied. This recent order represents the fifth consecutive order whic 
the Council have placed for Mountain & Gibson’s improved type of 
centre-bearing swing-bolster maximum traction trucks, making a total of 
650 cars which will be mounted upon thia special design. Other orders 
include a large number of patent radial trucks, which type of truck is 
being very favourably considered by tramway engineers. The firm have 
added many important improvements, and have modified the designs of 
their various classes of trucks to meet the requirements of up-to-date 
tramway practice. Many of these are shown in an instructive pamphlet 
recently issued describing their manufactures. 

Mr. Walter R. Rothenberg, late of the Electromotor & Dynamo 
Co., has joined E. P. Allam & Co., of 11, Red Lion-street, Clerken- 
well.road, E.C., who have also appointed Mr. C. D. Converse to 
represent them in the London district, vice Mr. Walter Baker, 
reaigned. 

Mr. Chas. Pullan, of Bradford, Swinton, Otley and Shipley, has 
opened a branch at 19, Duke street, Cardiff, to deal with the South 
Wales business, and Mr. Brinley Rees has been appointed his 
representative in that district. 


Chas. John Utley and Tom Standley (trading as C.J. Utley & Co.), 
electrical and general engineers, Overton-road and Quenby-road, 
Leicester, have dissolved partnership. Debts by Mr. Standley. 

The Adams Mfg. Co. (Ltd.), have removed from 147, Queen 
Victoria- street, to 106, New Bond-street, W. 


BANERUPTOIES, LIQUIDATIONS, &c. 

The abstract of the accounts of the receiver and liquidator (Mr. 
Wm. Rowe) of Headley Limited, Truro, shows а balance in hand of 
£14. 9s. 5d., but it is anticipated that this sum will be absorbed by 
out-of-pocket expenses and remuneration of liquidator. Creditors 
will therefore get nothing. Receipts amounted to £1,593. 15s.9d., 
and included £59. 18s. 6d. trade debts received prior to appoint- 
ment of receiver and £1,559. 14s. 1d. from sale of stock, book debts, 
&c., but all moneys collected had to be paid into Court to meet the 
debenture holders’ claims. 

Mr. J. W. Close, East Parade, Leeds, has been appointed (with a 
committee of inspection) as liquidator of McPhail & Simpson’s Dry 
Steam Patents Co. (Ltd.) 

At the Liverpool Bankruptcy Court last week, Judge Shand 
granted an application for confirming a composition of 7s. 6d. in the 
£ to the creditors in the failure of Thomas E. R. Phillips, electrical 
engineer, 15, Nicander-road, Liverpool Unsecured liabilities £304, 
assets 16s. 

A supplemental dividend of 103d. is payable at the O.R 'в, Byrom- 
street, Manchester, in the bankruptcy of Walter Morton and Walter 
T. Sampson, electrical and mechanical engineers, Trioity-buildings, 
Warricgton. 


Claims agairst the British Uralite Co. (Ltd.) to the liquidator 
(Mr. R. L. McLaren), 16, St. Helen’s-place, E.C., by May 31. 

A meeting will be held on May 27 at 9 and 10, Fenchurch-street, 
London, E.C., to receive an account of the winding up of the Ray- 
mond Phillips Electric Railway & Tramway Equipment Co. (Ltd.) 


A meeting will be held at 35, New Broad-street, London, E.C., 
on May 22, to receive an account of the winding up of the Pioneer 
Electric Light & Power Co. of India (Ltd.) 

A meeting to receive an account of the winding up of the Northern 
Engineering Co. (Ltd) will be held at Somerset House, Halifax, on 
May 27. 


Deed of Assignment.— A deed of assignment has been executed 
by Albert Rutherford, electrical engineer, 2, Station-road, Church- 
end, Finchley. Claims by May 15 to Mr. E. Н. Stringer, 110, Can- 
non-street, London, E.C. 


Sales by Auction.—Messrs. Wheatley Kirk, Price & Co. have 
been instructed by the receiver of Lionel Robinson & Co. (Ltd ), 
(Mr. Herbert J. Page, F. C. A.), to sell by public auction, piecemeal, at 
an early date, the entire contents of the Ferry Electrical Works, 
Thames Ditton, Surrey. Catalogues are in course of preparation 
and will include 15 н.р. Crossley gas engine and producer plant, 15 
lathes, including sliding, capstan, screw cutting, plain and other 
lathes, milling machines, electric lighting and testing installations, 
complete sets of testing instruments, shafting, loose tools and uten- 
sils for a hundred hands, office furniture, &c. Catalogues (gratis) 
shortly from the auctioneers, 14, Watliog-street, London, E.C., and 
Albert-square, Manchester. See also an advertisement. 

Messrs. Fuller, Horsey, Sons & Cassell have been instructed by 
the Lords Commissioners of the Admiralty to sell by auction at 
Н M. Dockyard, Sheerness, on May 14 and following days, at 
11:15 a.m. each day, old and surplus stores, including old leather 
and india-rubber, 300 tons of old iron, 15 tons of foundry ashes, 
31 tons zinc ashes and bottoms, a quantity of electric cable, cells 
and electrical gear (various), 50 tons scrap brass and copper, 107 
tons old brass, obsolete machine tools, including lathes, planing and 
slotting machines, &c. May be viewed three working days prior to 
and on morning of sale. Catalogues (6d. each) at the Dockyard, 
and of Messrs. Fuller, Horsey, Sons & Cassell, 11, Billiter-square, 
London, Е.С. See also án advertisement. 


Messrs. Fuller, Horsey, Sons & Cissell have al o been irstructed 
to icclude in the sale at Sheerress Docky.rl a quan i y of old and 
surplus stores lying at Н.М. Dockyard, Devonp»t. May be viewed 
at Devonport Dockyard, but will be so'd at Sheer: ез Dockyard as 
above. Catalogues (6d. ea h) at either yard, ог of Mes г". Fuller, 
Horsey, Sons avd Cassell, 11, Billiter-square, London, Е.С. See 
al o an advertisoment. 


Motor Wanted.—Messrs. T.W. Lench (Ltd.), Blackheath, Staffs., 
require a secondhand a.c. motor (about 10 н.р. to 15 н.р.) with all 
accessories. 

Agency Required.—An advertiser desires an agency for Holland 
in electric light and gas fittings, &c. 

Manufacturers Representation in Canada.—An electrical 
engineer, with extensive colonial experience, advertises that he is 
leaving for. Canada on a five months’ tour, and is desiroua of repre- 
senting an Englizh engineering firm of good standing, chiefly with 
а view to introducing motors, generators and switch gear. 

Works Driving.— Messrs. Thomas Firth & Sons, of Norfolk 
Works, Sheffield, have decided to remove the crucible steel depart- 
ment to Tinsley, where it is proposed to put down a thoroughly up- 
to-date crucible steel plant, with the most modern rolling mills. 
These will be driven electrically. The new building will be about 
600 ft. long and will be in four spans, each 60 ft. wide. Two 1,000kw. 
turbo-generators have been ordered from С. A. Parsons, and s'eam 
will be supplied by Babcock & Wilcox water-tube boilers. The 
roofing and ironwork has been entrusted to Sir Wm. Arroll & Co. 

Messrs. Urquhart, Lindsay & Co., of Dundee, have recently made 
considerable extensions to their works, and the whole of the new 
tools and machinery are driven electrically, current being taken from 
Dundee Corporation’s mains. 

Ozonising Patents.—Mr. L. Melville Clark, solicitor, 53, 
Chancery-lane, London, W.C., writes us that his clients, Ozonair 
Limited, have had their attention called to a prospectus in circula- 
tion of the Craig Ozonising & Ventilating Co. (Ltd.), and Mr. 
Clark controverts, on behalf of his clients, a number of the state-. 
ments alleged to be made in the prospectus, claiming for Ozonair 
Limited the use of wire gauze sheets in the construction of elec- 
trodes in ozonising apparatus. 

Electric Locomotives.—The Sicmens-Schuckert Werke G.m.t. Н, 
forward a neatly-bound and well-illustrated booklet giving par- 
ticulars of their electric locomotives. Up to date the company have 
supplied 328 locomotives of 16,684 н.р. Among the illustrations is 
one of the electric train built by Siemens & Halske, and exhibited by 
them at the Berliner Gewerbeaustellung in 1879. The booklet is 
published by Julius Springer, of Berlin. 
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CATALOGUES, &c. : 


Electric Cranes.—The electric crane catalogue of Applebys 
Limited, just to hand, is distinguished by its convenient size and 
the concise arrangement of the matter and illustrations. The idea 
has evidently been to produce something more useful than ornate. 
Consequently we do not find that the artistic has been unduly con- 
sidered in the get up of this list. The cranes illustrated have capa- 
cities varying from 1 to 100 tons, and are designed for every 
conceivable class of crane work. 


Stationary Motors. — Messrs. Dick, Kerr & Co. spare no expense 
in the production of their standard publications, and the latest pro- 
duction, dealing with direct-current stationary motors, is no excep- 
tion to the general rule. The half-tone illustrations are exceptionally 
well reproduced. 


Portable Light Lamps and Aecumulators.—The latest leaflets of 
D. Santoni & Co. (Z and Z—1) are devoted respectively to portable 
accumulators for carriage lighting, ignition, &c., and a new type of 
portable electric safety lamp. | 


French Brackets.— Leaflets F1,169 from the General Electric Co. 
contain a number of pleasing de igns of French brackets in the 
Louis XV. and Louis XVI. styles. | 


Electrical Plant.—A number of useful leaflets put up in a con- 
venient file isto hand from Kolben & Co., Budge row, Cannon-street, 
London, Е.О. The leaflets contain illustrations and brief descrip- 
tions of the manufactures of the; firm in the way of dynamo-electric 
machinery and motors for a.c and d.c. circuits. 


Dynamos, Motors, &c.—The loose leaflet and file sre much 
favoured by electrical manufacturers just now. Newtons Limited, 
of Taunton, are the latest to send us their sheet file, which contains 
numerous illustrations of dynamos and motors made under the 
„Zone patents, The file is made to take a large number of leaflets. 


Artistic Fittings.—' The publications of C. J. Thursfield & Co 
are generally distinguishable both by the handsome character of the 
designs of electric light fittings and also by the admirable manner 
in which these are presented. The latest fittings catalogue is un- 
doubtedly a work of art, and we regret that space does not permit 
us to publish a selection of the fittings shown. 


A Useful Gift—The Phenix Dynamo Mfg. Co., of Bradford, are 
sending to their customers and friends a handsome copper tray em- 
bossed with their now well-known initials. This will serve as a pleas- 
ing reminder to many of the firm and its dynamo-electric pro ducts. 


General Accessories.—The advance catalogues 1 and 2 issued by 
Eckstein, Heap & Co. are replete with illustrations and particulars 
of the very wide range of accessories handled by the firm. A 
speciality amongst these is made of main switches and fuses and 
watertight fittings. ‘Chis range includes a special double-pole iron- 
clad switch, with laminated brush contacts and carbon break. This 
switch is put up also in a special water and gas-tight form. 


Telephone Supplies.—The National Telephone Co. send us three 
more of their catalogue sections, Nos. III., IV. and IX, dealing 
5 with switchboards, bells and indicators, and tools and 
sundries. 


Lampholder Vans. — E. Figueras & Cie, 4, Rue Pajol, Paris, send 
two neat leaflets which describe their latest pattern of lampholder 
fan, and their special designs of ceiling and pedestal fans. 


Exports of Electrical Goods and Apparatus. — The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from April 17 to 28 with the ports of 
destination :— 

Africa— Alexandria, £215 ; Cape Town, £91 (including £20 telegraph 
material) ; Delagoa Bay, £490; Darban, £2,670 (including £1,785 tele- 
graph material); East London, £24; Port Elizabeth, £885; Port Said, 
£60 (telegraph material); Suakim 208 loads creosoted telegraph poles; 
Tripoli, £19 (telegraph material).  Argentina—Buenos Ayres, £302. 
Australasia—Adelaide, £102 (including £92 telegraph material); Auck- 
land, £551 (including £84 telegraph material); Fremantle, £385 ; Mel- 
bourne, £2,385; Otago, £79; Perth, £35; Sydney, £1,231 (including 
£70 telegraph material); Wellington, £67. Belgium—Antwerp, £34; 
Ghent, £99; Ostend, £20. Brazil—Bahia, £39 (telegraph material) ; 
Santos, £31. Burma—Rangoon, £54. Canada—Montreal, £46; St. 
John (N. B.), £23; Toronto, £2,618. Ceylon—Colombo, £222. Chili— 
Antofagasta, £19; Valparaiso, £17. China—Shanghai, £358 (telegraph 
material), Germany—Bremen, £5; Hamburg, £131. Gibraltar, £565. 
Holland—Amsterdam, £385 (including £360 telegraph material); Flush- 
ing, £10; Rotterdam, £57. Hong Kong, £194. India—Bombay, £3,408 ; 
Calcutta, £3,393 (including £365 telegraph material); Madras, £732. 
ltaly —Genoa, £180. Japan—Kobe, £202; Moji, £3,254 ; Tokyo, £31; 
Yokohama, £165. Malta, £104. Norway—Christiania, £20. Portugal 
Oporto, £15. Jiussia—Riga, £62 (telegraph material) Straits Settle- 
ments—Penang, £62; Singapore, £338 (including £64 telegraph material), 
Sweden—Stockholm, £136 (including £111 telegraph material). U.S.4.— 
Boston, £12. Zanzibar, £110. Total, £26,807, against £23,353 for 12 
days last year (April 13 to 24). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


М№отк. — The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of tnventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


February 15, 1907. 

3.783 Levy. Transmitting systems for wireless telegraphy.* 

3,786 CaRTWRIGHT. Batteries. 

3,790 LomBL & BarrisH Ever-Reapy Ecectricat Сә. Destination indi- 
cators for motor cara. 

3,803 Féry & LaANGLET. Electric resistance furnaces. (Date applied for, 
17/2/06.) *t 

3,809 FELTEN & GUILLEAUME-LAHMEYERWEREKE A.-G. Regulating arrange- 
ments for electric hoisting or winding engine installations. (Date 
applied for, 15/2/06.)*+ 

3,834 JuNaxER. T'roduction of electrodes of magnetic metals by electro- 
lytic oxidation. (Date applied for, 16/2/C6.)*t 

February 16, 1907. 

3,850 Ввквү & BinkBy. Trolley wheels. 

3,880 Hewitr. Electrical distribution. (Date applied for, 14/3/06.)*Т 

5,881 Torpa. Variable speed electric motors or variable voltage generators. 

3,904 Latour. Dgnamo-electric machines. (Date applied for, 16/2/06.)* t 

3,908 SUNDERLAND Force & ENGINEERING Co. & Вглтв. Electric cranes 
and winches. 

3,914 Rrynotps. Electric furoaces. 

3,915 RRYNOLDS. Electrical heating apparatus. 

3,923 Laws, PETRIE & MIDDLETON. Iacandescent lamps. 

3,927 Covapg. Electric servo- motors. (Date applied for, 15/8/06.)*t 

3,933 EISENSTRIN, Electric wave meters.“ 

3,935 GRAHAM. Telephonic apparatus. 

3,938 CONSORTIUM FÜR ELRKTROCHEMISCHE INDUSTRIE G. M. B. H. Incan- 
descent lamps with wolfram incandescent bodies. (Date applied 
for, 21/2/06.)*t 

February 18, 1907. 
3,945 Smita X Maconocgiz. Steam turbines. 
3,949 Мортє. Automatic time contact for electrical appliances. 


3,962 RicHMOND. Batteries. 

3,974 Sravess. Governor for engines of petrol electric cars. 

3,982 CowPER-CoLEs. Vessels for containing fused salts during electro- 
lysis. 

5,992 Моше Vacuum pum ps.“ 

3,996, 3,997 & 4,081 Егествіс Ianition Co. & HALL. Electric iguition 
apparatus. 

4,000 Jackson. Switches. (Dats applied for, 3/3/06.) 

4,026 Vosmaer., Rheostats.* 95 

4,028 Vickery. Telephone mouthpieces or receivers. T 

4,051 Fynn. Alternate-current motors. : 

4,045 FELTEN & GUILLEAUME-LAHMRYERWERKE A.G. Compensating or 
commutation poles of dynamo-electric machines. (Date applied 
for, 17/2/06.)* 

4.046 FELTEN & GUILLEAUME-LAHMEYBRWERKE A. G. Electrical switching 

| and controlling installations. (Date applied for 17/2/06.)* 
4,055 Мвткв. Safety plugs for electric conduits. 


February 19, 1907. 

4,071 WiaLEY. Carbon brushes for dynamo electric machin’ s. 

4,078 McLzrLAN. Metallic conduits or fittings. 

4,085 CoLEMAN. Electric alarm apparatue. 

4,089 FAIRBROTHER. Arc lamps. 

4,104 CBowLEY & Somers. ireless telegraphy. 

4,120 Ввоскік. Apparatus for suspending lamps and electroliers. 

4,123 STONE. Space telegraphy. (Date applied for, 27/2/06.)* f 

4,132 Peck. Electrical distribution. 

4,155 WksriNGHOUSE.  Elec:rical distribution. 

4,151 Мовокү. Dynamos. 

4,172 WuiLLor & Feron. Automatic electro-chemical differential pres- 
sure regulators * 

4,175 MznsHON. Producing a desired distribution of magnetic flux in 
electrical appiratus.* 

February 20, 1907. 

4,180 ALLGEMEINE ELEKTRICITATS-GES. Centrifugal pumps or compres- 
sors. (Date applied for, 20/2/06.)* 

4,181 B.T..H. Co. (С.Е. Co, U.S.) Preventing electrolysis. 

4,182 D.T..H. Co. (G.E. C», U.S.) Protective devices fr electric 
circuits. 

4183 B.T.-H. Co. (G.E. Co., U.S.) Protective devices f r electric 
apparatus. 

4,185 Ropinson. Reversible steam turbine. | 

4,211 CROMPTON & Co., MACFARLANE & Boraer, Electric motor generators. 

4.227 JOHANNESEN. Transformers. (Date applied for, 5/3/05.) t — 

4,240 Sremens-SonuckeRt Werke, G. u. n. H. Commutatora for electric 
machines. (Date applied for .21/2/06.)"t | 

4,965 ALLGEMEINE ELEKTRICITATS Сиз, Current collectors for electric 
vehicles. (Date applied for, 23/2/06.)*t | 

February 21, 1907. 

2,4174 CHAMBERS & Bennetr. Switches. (Date applied for, 51/1/07.) 

4,274 Ермонрз & MoKenzig & HOLLAND. Interlocking apparatus for 
railways and tramways. 
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4,287 Hann & Ікоік. Earth return couplings for electric conductor tubes. 
4,288 WHITTAKER & Stayprina. Electric light fittings. 

4,292 ELECTRIC & ORDNANCE ACCESSORIES CO., HALL& GARNER. Switches.* 
4,553 Wess. Selective continuous electric wave telegraphy. 

4,338 Ausr. Electric receiving apparatus.“ 

4,552 BourT. (Lessing, Germany.) Carbon electrodes. 

4,359 Murer. Transmission of electric power for driving sbips. 

4,865 B.T..H. Со. (G.E. Co., U.S.) Insulating conductors. 

4,364 B.T.-H. Co. (С.Е. Co., U.S) Incandescing bodies for electric 


lampe. 
February 22, 1907. 
4,597 EcksTEIN. Automatic electric circuit breakera. 
4,419 Errs Holders for incandescent lamps. 
4,425 Scorr. Time limit electric citcuit breakera." 
4,429 CouaDE. Electric servo-motors. (Date applied for, 19/9/06.) 
4,445 Lsumcstrom. Gas turbines. (Date applied for, 28/2/06.)* 
4,446 LJUNGSTRÖM. Vane sets for gas turbines. (Date applied for, 


28/2/06.)*t 
February 23, 1907. 

4,455 HARTNELL. Electric gear for motor cars. 
4,462 Boppamu. Hydraulic cranes electrically operated. 
4,470 LauTEWBACH. Electric power-generating plauts.“ 
4,476 Norris. Trolley arms. 
4,484 ConnincHam. Jointing devices for electrical fittings. 
4,499 Dusszk & Dusse&. Conduit for underground conductors. 
4,512 GnzsLEY. Railway or tramway vehicles.“ 
4,515 SPENCER. Apparatus for suspending arc lamps.* 
4,517 Scorr. Accelerating the motion of magneto-armaturea. 
4,518 Kuzen & Kına. Tramway conduit points. 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 
26,094 ALLGEMEINE ELEKTRICITATS-GEs. Alternating current dynamo. 
(Date applied for, 15/12/04.) 
1906 SPECIFICATIONS. 

3119 Gué£NmER. Electric stamp hammers. 

3,213, 3,684 & 4,081 Just, Hanaman, LANDESBERGEB, SALZMANN & 
Vereinicts Evecrricitats A.-G. Incandescing bodies for electric 
lampe. 

3,583 Мовсіскі. Producing nitric oxide by electricity. 

3,604 Davis. Dynamo-electric generators. 

B.T..H. Co. (G.E. Co., U.S.) Electromagnetic switches. 

3,904 B.T.H..Co. & Horpmw, Electric meesuriog apparatus. 

4,102 Mzckz. Measuring, indicating and registering speed by a dynamo 
in combination with а solenoid provided with а core whereby 
indicator is actuated. 

4,677 BLoBDEL. Electric arc lamps. 

4,700 Laks. (Khode Island Electromobile Co.) Secondary batteries. 

4,702 FIEDLEB. Charging and discharging secondary batteries. 

a, gaga RAVENSHAW, MIDDLETON & TownsEND. Magnetic clutches. 
(Date applied for, 27/2/06.) | 

4,925 B.T.H.-Co. (G.E. Co., U.S.) Insulation of metal for electrical 
apparatus. 

4,996 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control systems. 

5,170 PEARD, Electric fusible cut-outs. 

5,1171 Psarp. Electric fusible cut-outs. 

5,465 VickEnRS Sons & Maxim X LiNDLEY. Brush-holdere. 

5,892 B.T.-H. Co. (G.E. Co., U.S.) Electrically operated power trans- 
mission mechanism. 

6,193 B.T.-H. Со. (С.Е. Co., U.S.) Electrical resistance units. 

6,933 HarpincHam. (Hartmann & Braun Akt.-Ges.) Reed combs for 
indicating the frequency of electrical alternations or mechanical 
oscillations. 

7,725 Ress. Dynamo-electric machines, 

8,259 LetaHToN. Magnetic compasses. | 

8,347 THOMPSON. (Soc. Lyonnaise de Mecanique et d'Électricité.) Electric 
capstans. | 

8,902 Dawson & BUCKHAM. Electrical apparatus for controlling the fire 

of guns. 

9,186. Мовтн. Armature mounting for electro-magnetic apparatus. 
(Date applied for 22/4/05.) 

9,410 Kmiaut. Electric bells and working same. 

9,792 GARDNER & GABDNER. Electric ignition devices. 

11,279 BounDos, Котнесвир & SuTCLIFFE. Filaments of incandescent 


mpe. 

11,859 MzTHEANY. Electric couplings for portable telephone sets. (Date 
applied for, 25/5/05.) 

12,290 JomHNsomN. Turbines. 

12,477 FAIRWEATHEB. (Electrical Devices Со.) Switches. 

12,777 BARKER. Magnetic compassea. 

15,212 А.С. Rrows, Boveri & Co. Steam turbines. 
7/6/08.) 

13.312 AITKEN. Telephone exchange apparatus. 

15,955 Laskav. Electrically operated «elf-levelling marine tables. 

14,073 Donkin. Electric motor-controllere. (Date applied for, 8/1/06.) 

14,166 RawsrFoRD. (Compagnie Parisienne des Voitures Electriques (Pro- 
cédés Kriéger).) Self- prop elled vehicles. 

14,433 Ives & AnMisTEAD. Regulation of continuous-current motors. 

14,614 Happan. (Kutnow Bros.) Electric clocks. | 

14,696 Latour. Single-phase alternating-current series motor. 
applied for, 28/6/05.) 

14,780 Lrovp. Medically administering threz-phase sinusoid sl currents. 

16,269 GRómDAL Кешан Co. & HánpÉm, Electric induction furnaces. 

16,410 Brockiz. Enclosed arc lamps, | 


(Date applied for, 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 
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BUENOS AYRES & BELGRANO BLECTRIC TRAMWAYS СО. (LTD.)— 
Includivg £5,375 brought forward the available balance is £76,126. The 
directors recommend a dividend of 3s. per share (tax free) on the ordinary 
shares. An agreement has been entered into with the Compagnie 
Generale de Tramways de Buenos Ayres for the sale of the company’s 
undertaking for £1,350,000, £200,000 in cash and the remainder at the 
option of the purchasers on 12 months’ notice within 50 years, Interest 
on the balance until completion (£60,500 per annum) would be sufficient, 
after meeting all prior charges, to admit of a dividend of 4 per cent. per 
annum on the ordinary share capita). When the balance of the purchase 
money is paid the ordinary shareholders will, it is estimated, receive a 
return of not less than £4. 5s. per share on liquidation after redemption 
of the debenture and repayment of the preference shares at par. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors recom- 
mend that £12,000 be transferred to depreciation, a dividend at the rate 
of 104 per cent. for the half-year ended Dec. 31 (making 84 per cent. for 
the year), and that £5,286 be carried forward. 


COPENHAGEN ELECTRIC TRAMWAY CO.—The profit last year was 
2,025,000kr. (about £54,844), compared with 1,569, 000kr. in the previous 
year. After payment of capital charges, and providing for reserve and 
sinking fund, 600,000kr. (£16,250) remained for dividend, which has 
been declared at 6 per cent. 

COVENTRY ELECTRIC TRAMWAYS CO.—The gross earnings for 1906 
were £25,934 (against £20,685 in 1905) and the cost of operation was 
£16,637 (against £14,087). Net profit, after paying interest, was 
£7,143. 17s. 7d., added to £64. 83, 3d. from 1905. The directors recom- 
mend a dividend of 8 per cent. In view of increased traffic arrangements 
have been made with the New, General Traction Co. for increased power, 
new condensing machinery, the sinking of a well for an independent water 
supply, and six new cars, the total cost being estimated at about £8,650. 


GRAVESEND & NORTHFLEET ELECTRIC TRAMWAYS (LTD.)—The 
total revenue for 1906 was £12,965. 19s. 4d., and after deducting all 
expenses the profit is £1,994, added to £83 brought forward. "The direc- 
tors recommend that £600 be placed to reserve, that £1,200 be applied 
to paying preference dividend to Dec. 31, 1905, leaving #276. 15s. 9d. to 
be carried forward. The result of the year's working ів £891 better than — 
1905, due to an increase of £646 in receipts and a decrease of £245 
in expenses. The total gapital expenditure at Dec. 31 last was 
£118,735. 19s. 6d. 

HARROW ELECTRIC LIGHT & POWER CO. (LTD.) — The substantial re- 
duction made in the rates for lighting has resulted in current consumption 
having increased by 40,000 units. Lamp connections also show an in- 
crease of 4,013 8 c.p. The additional output of electrical energy has led 
to further economies in working, with the result that net revenue is but 
slightly lower than in the previous year. The receipts were £7,938, 
against £7,789 in 1905 ; expenditure was £3,285, against £2,947 ; works 
costs 1:36d. per unit, against 1:42d.,, and 1:67d. in 1904; and total 
working expenses, exclusive of ӨЛГЕ? and capital charges, 2-42d. 
per unit, against 2:483. in 1905 and 2'614. in 1904. The directors recom- 
mend a dividend on ordinary shares of 5 per cent. for the year. 


KALGOORLIE ELECTRIO TRAMWAYS (LTD.)— Mr. А. Н. P. Stoneham 
stated at the meeting last week that the increase in profit was not quite 
so large as expected. During the year the cars travelled 673,544 miles 
and carried 3,220,728 passengers. Kalgoorlie had now settled down iuto 
a steady commercial centre. In reply to questions, the chairman said 
the board had requested Mr. Somerset, engineer of the Perth tramways, 
to make a special visit to Kalgoorlie to report in what way the working 
expenses could be reduced. In Kalgoorlie wages were very high and 
trade unions were very powerful. 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—The gross profit for 
1906 was £41,714. 12s. 5d., and deducting expenses of administration, 
&o., the balance is £31,306. 9s. 10d. The directors recommend a divi- 
dend of 10 per cent. The progress of the undertakings in which the com- 
pany is financially interested is satisfactory. At Musselburgh traffic 
receipts from the tramways were very good, and the lighting undertaking 
also did well. It is expected tbat the construction of the extension of 
the tramways to Port Seton will be commenced this year. Portions of 
the tramways at Mexborough and Swinton and Torquay have been 
opened and the traffic receipts have been encouraging. Both undertakings 
should be wholly completed in the course of the next two months. Tno 
progress of the Bo'ness and Carnarvon electric light undertakings has 
been maintained. The contract for the construction and equipment of 
tramways in the Rhondda Valley is well in band. The following tram- 
way concessions have been obtained :— West Yorkshire (connecting Hud- 
dersfield with Halifax), Folkestone, Sandgate and Hythe, and City of 
Oxford. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—At the meeting on 
Wednesday Sir Auckland Colvin, K. C. S. I., said the main feature of the 
past year had been the progress with their extensive cable operations. 
Since the beginning of the present year an improvement bad taken place, 
and there was reason to anticipate that the steady increase in the number 
of subscribers would now be resumed, as had been the case until the 
reconstruction operations caused an unavoidabie temporary interruption. 

PERTH (W.A.) ELECTRIC TRAMWAYS (LTD.)— Gross receipts for 1906 
amounted to £78,542. 12s. ld., compared with £74,484. 188. 11d. for 
1905. Nett profit was £35, 260. 16s. 3d., against £32,041. 14s. 1d. After 
payment of interest and sinking fund for the year, the balance is 
£17,739. 16s. 3d. А dividend of 5 per cent, is declared on the ordinary 
shares. 
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POTTERIES ELECTRIC TRACTION Co. (LTD.) — Mr. G. Е. M. Cornwallis- 
West at the meeting on Monday stated that during the past year they 
had carried 1,723,658 more passengers than in 1905. The parcel traffic 
showed a s mall decrease compared with 1905; but that item was still a 
vseful and considerable one in the company’s profit and loss account, 
The power and running expenses sbowed a decrease of £1,158, The 
increased expenditure on repairs and maintenance was no less than 
£7,500. If electrical engineers 10 years ago had knowa as much about 
electric traction as they do now they would never have suggested the life 
of a permanent way to be from 17 to 20 years, nor would they have used 
85 Ib. rails or made a single line with passing places where they might 
have made a double. However, it was always easy to be wise after the 
event, and in the meanwhile the directors have had to face the position. 
They decided to place a sum annually to a new fund to be called a 
renewals fund. Last year, out of the total of £18,725 spent in repairs 
and maintenance, only £1,476 was charged to that fund, and £2,500 had 
been added to it. It was probable that, outeide the ordinary expenses 
of upkeep the company would have to spend some £10,000 or £11,000 in 
renewing part of the permanent way. It was proposed to lay a much 
heavier rail than heretofore. Assuming that the same amount was 
placed to renewals fund every year that outlay would be wiped off in four 
years. Where it could be proved to be of pecuniary advantage it would 
be the policy of the board to double the track, provided, of course, the 
consents of the local authorities could be obtained. Such doubling would 
be, of course, a capital expenditure as to half the cost. There was an 
increase of £310 in rates. £12,700 had been spent on capital account in 
1906. The company had purchased five large cars, a new car-shed had 
been built, feeders bad been put in which had effected economies in the 
power stations and facilitated the running of the cars during the rush 
hours of busy days. The question of finance had caused the board 
anxiety during the year. They were precluded from issuing shares ata 
discount—their shares were unfortunately at a discount—and unless the 
articles of association were altered they could not issue any further deben- 
ture stock until more shares were issued. It had therefore been necessary 
to arrange an overdraft with the bankers. Since the issue of the report 
they had received from the Board of Trade power to abandon the southern 
half of the Longton-Blythbridge route and a three years’ extension of 
time for the construction of the remainder. 

_ RIVER PLATE ELECTRICITY CO. (LTD.)—The directors’ report for 1906 

states that the net balance to credit of profit and loss, after providing 
interest and writing off depreciations, is £12,018. Adding £4,276. 1s. 7d. 
from last year, the total available is £16,294.: The directors recommend 
a dividend of 2} per cent. for the year on the ordinary shares. During the 
past year there has been a large growth of business at La Plata, and at 
Tucuman a fair extension of private lighting. Owing to the great increase 
in the price of fuel, especially at Tucuman, and scarcity of labour, the 
cost of working has been less favourable than in former years. 


—— M —— м 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


p) 


NEW COMPANIES. 


BRITISH ELECTROMOBILE CO. (LTD.) (92,815.)—Rez. April 8, capital 
£25,000 iu £1 shares to acquire the business of electrical engineers and 
motor-carriage makers carried on by the Carl Oppermann Electric 
Carriage Co. (Ltd.), to acquire from C. T. J. Oppermann and others certain 
inventions relating to electric appliances and apparatus, and to carry on 
the business of suppliers of electricity, &c. First directors, R. Mickel, A. 
Kennedy, D. Watson, C. T. J. Oppermann and C. Е. G. R. Schwerdt. 
Reg. office, 1, Queen Viotoria-street, London, E.C. 


DUMBARTON BURGH & COUNTY TRAMWAYS CO. (LTD.) (6,482.)— 
Reg. in Edinburgh on April 13, capital £130,000 in £1 shares, to von- 
struct, purchase or otherwise acquire, manage and work any light 
railways, electric or other tramways, and electric lighting or power under- 
takings, &c. Reg. office, 15, York-place, Edinburgh. 

J. HALDEN & CO. (LTD.) (92,899.)—Reg. April 18, capital £40,000 in 
£l shares, tq acquire business carried on in Manchester, London, New- 
castle-on-Tyne and elsewhere as J. Halden & Co., and to carry on the 
business of manufacturers and sellers of drawing materials and papers, 
mathematical instruments and specialities, electric arc lamps, electric 
photographic copying apparatus, бс. First directors, J. Halden, G. Е. 
Pringle and J. R. Ball (permanent governing directors), W. A. Halden, W. 
Monkhouse, W. V. Brown, H. R. Watis, H. F. Moir, L. Wordsworth and 
E. W. M. Taylor. Office, 17, Altrincham-street, Manchester. 

SIMMS MAGNETO CO. (LTD.) (92,900.) — Reg. April 19, capital £100 
in £1 shares, to carry on the business of manufacturers and proprietors 
of and dealers in magnetos, magneto parts and accessories, motors, motor 
and other carriages, electricians, suppliers of electricity, &c. | 

VICI MOTORS (1907) (LTD.) (92,843.)— Reg. April 9, capital £60,000 
in £1 shares (30,000 7 per cent. cumulative preference), to carry on the 
business of mechanical, electrical and general engineers, manufacturers 
of steam, eleotrical, oil, spirit and other motor vehicles, &c. Reg. office, 
€4, Salusbury-road, London, N.W. 


STATUTORY RETURNS. 

BATH ELECTRIC TRAMWAYS (LTD )—In return to March 26 capital is 
£230,000 in £1 ehares (75,000 5 per cent. cumulative preference, 125,000 
preferred ordinary and 30,000 deferred ordinary), of which 75.000 prefer- 
ence, 75,600 preferred ordinary and 30,000 deferred ordinary have been 
taken up. £1 per share has been called up on 75,000 preference and 75,606 


preferred ordinary, and £150,606 has been received. 30,000 deferred 
ordinary are considered as fully paid. Mortgages and charges, £157,900. 


BISHOP'S STORTFORD & STANSTED ELECTRIC LIGHTING CO. (LTD.)— 
The capital in return to Feb. 8 is £1,000 in £1 shares, of which 340 have 
been taken up and paid for in full. Mortgages and charges nil. 


CHATHAM, ROCHESTE & & DISTRICT ELECTRIC LIGHTING CO. (LTD.)— 
In return to Dec. 31 capital is £50,000 in £5 shares, all of which have 
been taken up. £5 per share has been called up on 6,224 and £31,112 
has been received, leaving £8 in arrears, £18,430 is considered as paid 
on 5,776 shares. Mortgages and charges nil. 


DAVIES, KENT & STEWART (LTD.) — Return to April 19 gives 
capital as £3,500 in 2,500 preference and 1,000 ordinary shares of £1 
each, of which 1,974 preference and 1,000 ordinary have been taken up. 
£2,974 is considered as paid. Mortgages and charges, £1,050 debentures. 


HART ACCUMULATOR Co. (LTD.)—According to return to March 20 
the capital is £60,000 in £1 shares (20,000 preference), of which 40,000 
ordinary and 7,059 preference have been taken up. £1 per share has been 
called up on 17,500 ordinary and 7,059 preference and £24,559 has been 
received. 22,500 ordinary are considered as fully paid. Mortgages and 
charges, nil. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The capital return to March 14 is £350,000 in £5 ahares (50,000 ordinary, 
10,000 first preference and 10,000 second preference), of which 21,000 
ordinary, 10,000 first preference and 10,000 second preference have been 
taken up. £5 per share has been called up on 15,968 ordinary, 10,000 
first preference and 10,000 second preference, and £179,840 has been re- 
ceived. £25,160 is considered as paid on 5,032 ordinary. Mortgages 
and charges £90,000. Ditto in respect of debenture stock issued by com- 
pany in conjunction with Notting Hill Electric Lighting Co., £178,400. 


NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—Return to March 12 gives 
capital as £25,000 in £5 shares, of which 3,629 have been taken up. £5 
per share has been called up and £18,145 has been received. Mortgages 
and charges, £11,000. 


NOTTING BILL ELECTRIC LIGHTING CO. (LTD.)—In return to March 12 
capital is £200,000 in 16,452 ordinary, 2,098 ordinary preference and 550 
founders' shares of £10 each, of which 10,852 ordinary, 2,998 ordinary 
preference and 550 founders' have been taken up. £10 per share has 
been called up and £144,000 has been received. Mortgages and charges, 
£64,000. Ditto guaranteed jointly by company and Kensington & 
Knightsbridge Electric Lighting Со., and issued under the Kensington & 
Notting Hill Electric Lighting Companies Aot, 1899, £178,400. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—Return to March 13 
gives capital as £2,000,000 in £5 shares (200,000 44 cumulative preference), 
of which 110,000 ordinary and 81,279 preference have been taken up. £5 
per share has been called up and £956,395 has been received. Mortgages 
and charges, £250,000. | 


MORTGAGES AND CHARGES. 


ROWLAND BARNETT & Co. (LTD.)—Three mortgage debentures, dated 
April 4, 1907, to secure £450, £217 and £679 respectively, charged on com- 
pany’s undertaking and property, present and future, including uncalled 
capital, have been registered. Holders (1 and 2), T. D. Byers and (3) 
Rowland H. Barnett. 


CITY NOTES. 


—— 

MEMORANDA (April 25).—Bank rate 4 per cent. (April 25, 1907). 
Price of silver 301 —30,5,d. per oz. Consols 85,°,—85!} for money, 
858—853 for account; 44 per cent. annuities 841—817. ^ Oonsols Pay 
Day, May 3; Stocks and Shares Continuation Days, May 13 and 28; 
Ticket Day, May 14; Pay Days, April 26 and May 15; Mining Share 
Carry-over Day, May 10. 


ASCOT DISTRICT GAS & ELECTRICITY CO.— The directora have issued 
a circular stating that they have obtained tenders for plant to enable the 
company to supply electricity in the neighbourhood of Sunningdale and 
Sunninghill, and offering the shareholders £8,000 4 per cent. perpetual 
debenture stock and 1,000 7 per cent. ordinary shares of £10 each. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—The directors recommend a 
dividend of 6 per cent. on the ordinary shares for the year to March 31. 

MELDRUM BROS. (LTD.)—The directors regret being unable to recom. 
mend payment of the cumulative preference dividend for 1906. 


MONTREAL LIGHT, HEAT & POWER CO. —A dividend at the rate of 5 
рин per annum has been declared for the three months ending 
80th inst. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—At an extraordinary 
meeting on Tuesday the resolution passed on April 8 for the liquidation 
of the company was confirmed. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to a further issue of £83,000 44 per cent. 
first mortgage debenture stock of Edmundson’s Electricity Corpn. (Ltd.) 
and a further iseue of 2,000 £5 fully-paid ordinary shares of the Hove 
Electric Lighting Co. (Ltd.) The Committee have also been asked fo 
grant а quotation to a further issue of 50,000 £5 fully-paid ordinary shares 
of the Anglo-dryentine Tramways Со. (Ltd.) (Renewed application.) 

TRAMWAYS & GENERAL WORKS CO. (LTD.)— The directors recommend 
a dividend of 1s. per share (tax free). 


TRAMWAYS & LIGHT RAILWAYS ESTATES CO. (LTD.)—The directors 
recommend a dividend of 3 per cent. for the year 1906. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
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Oxford University. 

АТ last a serious attempt is being made to remove the 
reproach that Oxford University cares very little for any- 
thing but classics and knowledge of that kind. The Chan- 
eellor, Lorp CURZON, and the Vice-Chancellor, have issued 
an appeal for financial assistance, and it certainly seems to 
be badly required ; for the appeal shows that the income of 
the University has for many years been inadequate to meet 
the demands that are made upon it, even upon the some- 
what narrow basis upon which the University has hitherto 
been run. In 1903 there was a deficit of nearly £6,000, 
and in 1904 a deficit of nearly £3,000. This situation has 
been somewhat relieved by raising the fees, with the result 
that the magnificent balance of £5. 17s. Gd. on the right 
side was obtained in 1905, and there has been some further 
improvement since that time, but the increased revenue has 
already been allocated or pledged. It is difficult to realise 
that Oxford is almost the only University at which it 
is impossible to qualify for admission to the Institution of 
Civil Engineers. It is now proposed that scientific train- 
ing should be given, suitable for the would-be engincer, 
that the study of hygiene in its social and industrial 
bearings should be made more important, and that greater 
facility should be given for instruction in scientific agri- 
culture. Further, there are pressing needs of the Bodleian 


| Library, which certainly must be regarded as an institution 


of national importance. A meeting is to be held on the 
16th inst. at Burlington Gardens to consider the possibility 
of raising a sum of £250, 000 to enable these objects to be 
realised. Unfortunately, appeals by Educational Authori- 
ties to the generosity of the public have been SO frequent 
in recent years, and generally for large sums, that there 
may be some little difficulty in raising such an amòunt as 
that LL ! ! idm 
The Engineering Societies’ Building, М.У. - 

MEMBERS of the Institution of Electrical Engineers will 
read with somewhat envious feelings the description given 
in our present issue of the new building for accommodat- 
ing the engineering societies at New York. Instead of 
each of the societies concerned having a home of its own, 
or perhaps no home at all, the ideal has been realised of 
housing them in one building, specially designed and built 
for the purpose, with every facility for experimental demon- 
strations aud accommodation for a joint library. The 
realisation of the scheme is largely due to the munificence 
of Mr. CARNEGIE. The financial difticulty of providing 
the necessary sum for such a purpose is, of course, the most 
important, one to be overcome, but almost equally important 
is the difficulty of bringing different societies into line in 
such cases. Every society seems to have the inherent 
desire to possess a home exclusively its own, and once 
such a home is obtained there is great difficulty in showing 
good reason why it should be abandoned. The idea of 
a combined home naturally appeals most to those societies 
whieh do not already possess homes of their own. It is, 
therefore, not unlikely that the Institution of Electrical 
Engineers would welcome the idea of erecting a building 
similar to that which has just been opened in New York, 
but we doubt if there is the least probability of getting 
the older societies to co-operate. 


E d 


Electric Lighting in Marylebone. 

Theoretically, when an electrical undertaker changes the 
pressure of supply from low to high pressure, for the bene- 
fit of the undertaker, the wiring and fittings of any con- 
sumer are modified free of charge, so as to make them 
suitable for the higher pressure of supply. Аз to how far 
this has actually been the practice is probably somewhat 
doubtful, as undertakers are not likely to spend money on 
unremunerative work of this kind if it can be avoided. 
Some consumers, however, are well alive to the position, 
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and try to make the best of the opportunity. Mr. 
ALBERT BENDON is a consumer of this kind, and when he 
was sued by the Marylebone Borough Council to recover a 
sum of over £60 for the supply of electricity he replied 
to the effect that the necessary alterations to the wiring 
had not been carried out im accordance with the 
regulations of the Board of Trade and of the London 
County Council. The Daily Press give the usual pic- 
turesque account of the defects existing in Mr. BENDON’s 
installation, and these appeared so serious (or possibly so 
trivial) to the legal advisers of the Borough Council that 
the case was settled and the necessary alterations are to be 
carried out. The County Court judge remarked that the 
jury, as residents in the neighbourhood, would have a par- 
ticular interest in the case, for, in addition to the Dorough 
Council having pail an enormous sum for the electricity 
undertaking, it now seemed they would have to re-wire the 
whole of the district. We think, however, that the sins 
of the Borough Council have been visited upon them with 
sufficient penalties without contemplating this further 
disaster. 


— — 


“ Electrical" Fires. 

THERE 15 a wide-spread belief among consumers of elec- 
tricity that electric light gives off no heat, and this idea in 
many instances leads them to run unsuspected risks of fire. 
This danger was brought prominently forward by the City 
Coroner last Friday at an inquiry on a fire. In this case a 
number of lamps were enclosed in an airtight jeweller’s case, 
in which were a number of celluloid articles. Presumably, 
some of these were placed very near to the lamps, with the 
result that a fire took place. This view, at all events, was 
taken by the jury and appears rational. Although in the 
Wiring Rules of the Institution attention is called to the 
advisability of keeping inflammable material from coming in 
contact with glow lamps, it would be well if suppliers of 
electrical energy were to emphasise this point in some way 
that would impress the general public. For example, a 
notice of this kind on the quarterly account might be 
effective, and might also include a warning that fuses should 
not be meddled with in an indiscriminate fashion. 


re RE Para 


Personal.—It is announced that Prof. Sir James Dewar, 
F.R.S., has been elected an honorary member of the National 
Academy of Sciences, Washington, U.S.A. 


Institution of Blectrical Engineers.— Prof. Gisbert Kapp has 
been nominated as chairman of the Birmingham Local Section 
for 1907-8. The committee in their report mention that the 
average attendance at the meetings for the session was 50. 


Monument to Finsen.— It is announced that a monument to 
the late Dr. Finsen, the discoverer of the treatment for lupus 
which bears his name, will shortly be erected in Copenhagen. 
Thirty sculptors competed for the work, and the choice fell on 
Mr. К. Tegner, a celebrated Danish artist. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Garachico (Teneriffe) — Santa 

Cruz dela Palma ........ July 12, 1906 .. — 
Grand Canary— Lanzarote. Sept. 18, 1906 .. — 
New Brunswick—Prince Ed- 

ward Island.............. Jan. 9,1907 .. — 
Panama—Buenaventura .... Feb. 28,1907 .. — 
Buenaventura—Santa Elena.. Feb. 28,1907 .. — 
Tangier—Cadiz ............ Mar. 20, 1907 April 29, 1927 
Cadiz —Teneriffe .......... April 10, 1907 — 
Dakar — Konakr g April 24, 1907 — 
Gibraltar—Tangier ........ April 25,1907 .. — 


Wireless Telegraphy Notes.—The United States Consul- 
General at Constantinople reports that the Turkish Govern- 
ment has decided to establish several wireless-telegraph stations 
in the Empire. At present there are only two, at Kelemish, 
on the Anatolian coast, апа Derna, on the coast of Tripoli, in 
Africa. The Government will engage two specialists in Éurope 
for training the staffs of the projected stations. 


Price of Power in Ontario.—According to the Western 
Electrician. the following scale of charges for electric power 
have lately been formulated in Ontario: 5 H.P., used 10 hours 
a day, will cost the consumer #6. 6s. 8d. per horse-power per 
annum; 10н.р., £6; 50н.Р., C4. 16з.; 100н.р., £4. 10s. ; 
200 H.P., £1. 4s. The rates for arc lamps will be for 60 lights 
all night, every night in the year, £8. 8s. to #9, asagainst 
£15 now paid, and for incandescent lighting 24d. to 34d. per 
unit, as against the present rate of 6d. to 7d. 


Luxemburg.—The Elektrotechnische Anzeiger states that La 
Société des Forges d'Eich is installing at Dommeldingden a cen- 
tral station, which will be worked by blast-furnace gas. A 
contract has been made for a term of 15 years with the town 
of Luxemburg for the supply, for lighting and other industrial 
purposes, of all the energy over and above that necessary for the 
society’s own needs. The price is fixed at 07d. per kilowatt- 
hour for the first 2,000,000 units and 0:6d. per unit after. The 
cost of generation is estimated to be 0:25d. 


Obituary.— We regret to record that PDrigadier-General 
Eugene Griffin, first vice-president and general sales manager 
of the General Electric Co., died very suddenly of apoplexy at 
Schenectady, N.Y., on the evening of April lOth. He was 
trained as a military engineer at West Point, and after serving 
for some time in the United States Army he entered the busi- 
ness world as second vice-president of the Thomson-Houston 
Company. Upon the consolidation of this company with the 
Edison Electric Co. (forming the General Electric Co.) General 
Eugene Griffin became the first vice-president of the General 
Electric Co., holding this office until his death. 


Cost of Electric Power in Chicago.—The electric supply 
companies in Chicago have established the following system 
of charging for energy consumers: 5d. per kilowatt-hour for 
that portion of the metered consumption equivalent to the 
first 30 hours’ use per month of the maximum demand. For 
that portion of the metered consumption in excess cf 30 
hours' use per month of the maximum demand, and for further 
use up to 60 hours, 21d. per kilowatt-hour. For all quantities 
in excess of a metered consumption equivalent to 60 hours' use 
per month of the maximum demand 13d. per kilowatt-hour. 
There are also discounts for large quantities. 


Rail Oorrugation.— We have received a letter from Road 
Inspector" on this subject, in which the communication by 
Mr. J. H. Briggs, published in last week's Electrician, is 
criticised. He takes Mr. Briggs to task for stating that there is 
corrugation on straight rails, and states that if corrugation is 
observed on a rail which appears straight, it will be found on 
closer examination to be really out of alignment. He also refers 
to the corrugation on the tube railways in London and on the 
Overhead Railway in Liverpool, and states that the following 
points need elucidation: (1) The absence of corrugation on a 
Straight rail; (2) the absence of corrugation on the inner rail 
of а curve ; (3) the absence of corrugation on a rail less than 
150 ft. radius. Corrugations will form on any rail that is not 
absolutely straight, provided it forms the outer or longer rail, 
no matter how slight the amount of deviation from alignment 
may be. 


Municipal v. Company Charges.— In reference to an article 
on this subject which appeared in our last issue, our attention 
has been called to the fact that the particulars given of the 
County of London Electric Supply Co.'s charges may be some- 
what misleading because they were incomplete. The issue was 
decided solely on the question of price obtained, and not 
merely on advertised rates. For both lighting and power the 
company charges specially low rates when these are justified 
by the character of the demand. There is a 1 d. rate for night 
power supply, and a special rate for lighting basements. The 
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ublished rates were higher than those of Bermondsey Borough 
uncil, but inrespectofthetotalsupplyin the St. Olave District 
the company received only an average rate of 1:974. per unit, 
while the average rate obtained by the Council in the Ber- 
mondsey area was 2:224. 


Royal Institution.— At the annual meeting of the members 
of the Royal Institution, held on the 156 inst., the chairman 
announced that the managers had awarded the Actonian Prize 
of one hundred guineas to Madame Curie, as the author of the 
essay “ Recherches sur les Substances Radioactives.” The 
following gentlemen were unanimously elected as officers for 
the ensuing year: President, The Duke of Northumber- 
land; treasurer, Sir James Crichton-Browne; secretary, Sir 
William Crookes ; managers, the Right Hon. Lord Alverstone, 
the Right Hon. Earl Cathcart, Sir Benjamin Baker, W. A. B. 
Burdett-Coutts, Dr. Donald W. C. Hood, George Matthey, the 
Right Hon. Lord Lister, Francis Elgar, Sir Andrew Noble, Bart., 
Henry F. Makins, Sir William Н. Perkin, Thomas Edward 
Thorpe, Sir William H. White, Alexander Siemens and the 
Right Hon. Sir James Stirling; visitors, Arthur N. Butt, 
Dugald Clerk, William A. Frost, Sir John Craggs, George F. 
Deacon, Robert K. Gray, Edward Dent, Major E. H. Hills, 
Charles E. Groves, Sir John Jackson, Frederick G. Henriques, 
Edward Kraftmeier, Francis Lys Smith, James Swinburne 
and Alfred F. Yarrow. 


Annual Dinner of the Institution of Mechanical Engi- 
neers.— On Friday last the Institution of Mechanical Engineers 
held its annual dinner at the Hotel Cecil, Mr. T. Hurry Riches, 
President, being in the chair. He was supported by the 
Right Hon. К. B. Haldane, Secretary of State for War; 
Engineer Vice-Admiral Sir A. J. Durston, Messrs. E. B. 
Ellington, J. A. F. Aspinall, A. Tannett-Walker, Vice-Presi- 
dents of the Institution ; Right Hon. J. Lloyd Wharton, 
Chairman N.E. Railway ; Hon. Sir Horace Tozer, Agent- 
General for Queensland, and Sir Wm. Н. M. Christie, F.R.S., 
Astronomer Royal, Sir Alexander Kennedy, F.R.S., Dr. R. T. 
Glazebrook, F.R.S., and Prof. J. Perry, F.R.S. There were 
about 250 guests present, including engineers from all parts of 
the country. The toast of “Our National Defenders,” pro- 
posed by Mr. J. A. F. Aspinall, was responded to by Vice- 
Admiral Sir A. J. Durston and the Right Hon. R. B. Haldane, 
both of whom referred to the important part played by the 
mechanical arts in the provision of effective armaments for the 
naval and military forces. The toast of The Institution of 
Mechanical Engineers,” proposed by Sir Wm. Christie and 
responded to by the President, brought the proceedings to a 
close at a late hour. 


Tests оп High-tension Insulators.—The Street ltailway 
Journal gives an account of some tests made on the Kleinstuber 
type of Ambroin high-tension insulators made by the Vereinigte 
Isolatorenwerke Actiengesellschaft, of Berlin-Pankow, Ger- 
many. These insulators are not of the multiple-petticoat 
form commonly used for high-tension work. The ordinary in- 
sulator consists of a single bell of Ambroin moulded at the top, 
in which а metal cap is screwed, but for very high potentials 
there is also a disc of insulating material to separate the bell 
from the cap. To compare this construction with porcelain, 
the company submitted a number of its insulators for tests by 
the Reichsanstalt. The figures thus secured were then com- 
pared with the latest for porcelain insulators made in Ger many. 


The following figures are taken from this comparison :— 
Porcelain Insulators. | Ambroin Insulators, 


Arcing volt- Weight 


Arcing volt- Arcing volt“ Weight Areing volt- 
age in dry | age in wet in | age in dry age in wet іп 
weather. | weather, | grammes. | weather. | weather. | grammes. 
60,000 | 29,000 700 | 56,000 29000 | 610 
75,000 37,000 1,460 69,000 46,000 740 
91,000 44,000 1,850 77,000 54,000 810 
| 49,000 2,125 | 83,000 . 66,000 1,200 


93,000 


Electrical Development in Canada. — An article in Cassier's 
Magazine describes the extensions which have lately been 
made by the Shawinigan Water & Power Co. to their station 
This station has, up to the present, 


on the St. Maurice river. 


supplied about 15,000 н.р. to Montreal (over a distance of 


80 miles) and to other nearer points, for the operation of rail- 
ways and electrochemical works. A fourth unit of 10,500 H.P. 
has just been installed and is now in operation. А second 
transmission line to Montreal has also been built. Three- 
phase current is generated at 2,200 volts 30 cycles, and 
is stepped up to 50,000 volts for transmission. In the 
Montreal sub-station, the conditions to be met require two 
sets of 60 cycle bus bars and one set of direct-current bus 
bars. The 30 cycle 'bus bar is so arranged that it can be 
divided iato three parts, to feed respectively one or other half 
of the frequency changers and the rotary converters. The 
system has been arranged so that all the load can be carried 
on either of the two transmission lines or on both, or the lines 
сап be separated and a portion of the load carried on each 
line, which lines can be fed from different generators. In 
connection with the addition to the Montreal sub-stations the 
4,000 kw. motor-generator is of interest. It consists of a 
60 cycle three-phase 2,300 volt generator directly connected 
to a 30 cycle three-phase 2,400 volt motor. The generator is 
rated at 4,000 kw. at 75 per cent. power factor—i.e., a builder's 
rating of 5,900 kw. or 7,100 H.P. The rating of the motor is 
8,000 H.P., making it the largest synchronous motor in opera- 
tion. To bring this set up to synchronous speed an induction 
motor is used having two poles less than the synchronous motor. 
This motor is designed to give a large starting torque and 
under test has developed 1,500 k.v.a. Its speed is controlled 
by a motor-driven water rheostat. This scheme has worked 
well in practice, as the set can be brought from rest to syn- 
chronous speed, the switches closed, the field put on the gene- 
rator and the 60 cycle side connected to the bus bars in four 
minutes. The machine runs at 300 revs. per min., which gives. 
a peripheral velocity of over 10,000 ft. per minute. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 3rd (to-day). 
NortH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting in the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. 
Paper on “ Тһе Application of Electricity to the Driving of 
Pumping Machinery for Pontoons and Graving Docks,” by Mr. 
W. C. Mountain. (Reply to the discussion.) 


MONDAY, May 6th. 
SOCIETY or CHEMICAL INDUSTRY. 
S p.m. Meeting at the Chemical Society’s Rooms, Burlington House, 
Piccadilly. Paper on ‘‘The Works Chemist as Engineer," by 
Mr. O. Guttmann. 


WEDNESDAY, May 8th. 
JUNIOR INSTITUTION OF ENGINEERS. 
5 р.т. Meeting at the Westminster Palace Hotel. Paper on The 
Theory of Steam Turbines,” by Messrs. H. M. Martin and R. H. 


Parsons. 


THURSDAY," May 9th. 
BinMrNGHAM AND District ELECTRIC CLUB. 

7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birming- 
ham. Paper on “ Polyphase Induction Motors," by Mr. R. D. 
Archibald. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

8 р.п. Meeting at the Society of Arts, John-street, Adelphi. Papers 
on The Use of Wooden Poles for Overhead Power Trans- 
mission,” by Mr. C. Wade (adjourned discussion, if not con- 
cluded at the previous meeting), and on Telephonie Transmis- 
eion Measurements," by Messrs. B. S. Cohen and G. М. Shepherd 
(if time permits). 


FRIDAY, May 10th. 
ASSOCIATION OF ENGINEERS-IN- CHARGE, 
7:30 p.m. Annual General Meeting at St. Bride's Institute, Bride- 
lane, Fleet-street, Е.С, 
PuysicaL Society. 

S p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Paper on '' Stereo- 

scopy with Long Base-line, illustrated on the Screen,” by Dr. 

T. C. Porter. 

Society or CHEMICAL INDUSTRY, 

8 p.m. Meeting at the Chemical Society’s Rooms, Burlington 
House, Piccadilly. A Critical Statement on ‘Consideration of 
the Patents and Designs Bill, 1907," will be communicated by 
the Chairman. A discussion will follow. 


— 


84 THE ELECTRICIAN, MAY 3, 1907. 


ELECTRIC FURNACE METHODS OF IRON AND 
STEEL PRODUCTION.—VI. (continued). 


BY JOHN В. C. KERSHAW. 


Summary.—In these articles, after briefly giving the history of the 
electric furnace and stating the present position of the industry, the 
author describes the Héroult, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Willson furnaces, and finally deals with the 
question of yields and costs. 


The Harmet l'urnace.—M. Harmet was connected with the 
Fonderies, Forges et Acieries, St. Etienne, when Héroult was 
developing his electro-thermic steel refining furnace, and the 
furnace described below is reported to be due to M. Héroult's 
attempt to introduce his process of steel refining at St Etienne. 
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Fra. 18.—THE Harmet Furnace. 


trode. The complete furnace is therefore a combination of 
the Keller and Héroult furnaces already described, with an 
attempt to utilise the heat of the waste gases for the pre- 
liminary heating of the raw materials—coke, lime and ore. 

M. Harmet has calculated that one ton of steel can be made 
in this furnace with an expenditure of between 2,500 and 
3,600 E.H.P.-hours, and has estimated the cost at 29.24fr. per 
ton for electric power and coke alone. These estimates are 
based solely upon theoretical calculations, and must be 
accepted with some reserve. 

The writer is not aware that the Harmet process and furnace 
are now in operation, although it is stated that trials of the 
furnace were carried out at St. Etienne a few years ago. 


The Hiorth Furnace.—This furnace has recently been 
patented by F. Hiorth, of Christiania, and is somewhat 
similar in principle and design to the Kjellin 
furnace described in Article IV. Fig. 19 is a 
sectional elevation of the new design which pro- 
vides for two or more furnaces being served by the 
one transformer coil. The iron core of the trans- 
former is D shaped, and is mounted as shown at B ; 
the primary coil is indicated at S. A current of 
90 amperes at 3,000 volts pressure is supplied to 
this coil, and is said to be transformed into a cur- 
rent of 3,000 amperes at 70 volts in the secondary 


Fic. 20.— TRR RuTHENBERG FURNACE. 


The Harmet furnace is shown in sectional elevation in Fig.18. | circuit of the transformer, which in this case is formed by the 


"The general plan comprises three parts, each corresponding to 
one phase of the treatment of the ore and molten metal. In 
the first shaft (А) the ores are fused, in (B) they meet with 
the pre-heated reducing and slagging materials from this 
eolumn, and are reduced to the metallic state, while in (C) the 
final refining operation is carried out. The progress of the 
ore and metal through (À) and (B) is continuous, while (C) is 
tapped intermittently. The heating of the ore and other 
materials in А and В is effected largely by the heated gases 
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Fic. 19.—TRHR HionrTH FURNACE. 


escaping from B and C, but resistance heating is also employed, 


carbon eloctrodes being placed at suitable points in the walls 
of А and B (see 2, 2, 2, 2, 6, 6, 14 and 15). The heating of 
the metal in the refining crucible is carried out by massive 
carbon electrodes passing through the top of the crucible, and 
carrying a current of electricity which passes from the one 


22577 р " Г 
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mass of metal contained in the annular channel С of the fur- 
nace. An efficiency of 78 per cent., and a temperature of 
2,000°C., are reported to be attained. The furnace is built as 
a hollow brickwork cylinder, D. The channel which contains 
the iron is covered by lids, L, to prevent oxidation of the 
metal during the refining operations. The screen R is pro- 
vided to protect the coil § from the heat radiated by the walls 
of the furnace. A isthe spout by which the metal is tapped 
when ready for discharge. 

There is little to distinguish the Hiorth furnace 
up to this point from the Kjellin type, but the pro- 
vision made for rotating the electromagnet on its 
axis, and swinging it round into the position shown 
by the dotted lines, is a peculiar feature of the 
Hiorth design, and may be held to substantiate 
the claim for novelty. 

By utilising this plan in the construction of 
transformer furnaces it is claimed that continuous 


aue operation is attained, and that the capital expen- 


diture upon the electrical portion of the plant is 


—.— reduced. It is not clear, from the drawing, how 


the furnace design allows for the removal of the 
coil from the centre by swinging round on its axis 
without destruction to the furnace walls, and it may 
be doubted whether this plan in practice would 
offer the advantages claimed for it by the in- 
ventor. The similarity to the Kjellin furnace is also likely to 
raise questions of patent priority should the Hiorth furnace 
ever be operated upon an industrial scale ; but, so far as the 
M is aware, the furnace has not yet been worked on a large 
scale. 

The Ruthenberg Furnace.—The Ruthenberg furnace is shown 


electrode through the slag and metal back to the other elec- in Fig. 20, a reproduction of a photograph taken from an 
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experimental furnace erected at Lockport, N.J., in 1902, and 
described by the inventor in the issue of Electrochemical 
Industry for February, 1903. 

The furnace consists of two magnetic rolls carrying an electric 
current, between which the ore, mixed with a calculated 
amount of carbon, is fed. The ore is picked over to free it 
from gangue, and is crushed before use. The poles of the 
magnet are within the bronze rolls, which are driven by a 
small motor and worm-gearing at a speed of 4 revs. per min. 
The rolls carry a current of 700 amperes at 50 volts, and are 
water cooled. The magnetic action of the rolls holds a bridge 
of the crushed particles of ere and coke in the narrow gap. 
The electric current passes from one roll to the other through 
this crushed ore and coke before the latter is carried down- 
wards by the revolution of the rolls and dropped into the 
soaking pit below. 

The metal produced in this way requires smelting and re- 
fining in an open hearth steel furnace before it can be placed 
upon the market. If successful, therefore, the process is really 
one of ore agglomeration with partial reduction of the iron 
oxide to the metallic state. 

The inventor in his original specification claimed the further 
reduction of the agglomerated ore in a special chamber by 
means of waste furnace gases, but this part of the patent does 
not appear to have been developed. 

As regards cost, Ruthenberg stated that one ton of steel 
could be produced by his process with an expenditure of only 
500 kw. hours, and an experimental plant was erected at the 
works of the Cowles Electric Smelting Co., at Lockport, N.J., 
in 1902, to substantiate this claim. The plant attracted much 
notice, and was visited by a large number of steel makers in 
January, 1903, but the further development of the process 
has not realised the inventor’s hopes. In July, 1908, this ex- 
perimental plant at Lockport was visited by three of the 
Canadian Commissioners, and their report upon it was dis- 
tinctly unfavourable, as theyfound little reduction or agglomo- 
ration of the ore had occurred, either in the gap between the 
rolls or afterwards in the soaking pit. The company financing 
the trials has since gone into liquidation, but it is reported that 
further trials of the process and furnace will shortly be made 
at Niagara Falls. The writer does not consider that these are 
likely to result in financial success, but the process is interesting 
on account of its novel features, and it is, therefore, worthy the 
study of electro-metallurgists. 

(To be concluded.) 


a rare ELD 


WIND POWER FOR THE GENERATION OF 
ELECTRICITY, | 
BY W. О. HORSNAILL. 


Summary.—The Author considers the possibility of utilising wind 
power for the electric lighting of country houses. Seme account is given 
of actual installations, and the conclusion is drawn from estimates that a 
wind-power plant is cheaper in both first cost and in running. 


Surprise is frequently expressed that wind is so little used 
in this country for all kinds of purposes requiring small and 
moderate motive power. If the velocity of the wind were con- 
stant throughout the year, or for a certain number of hours 
during each day, a large amount of power now provided by oil 
or gas engines could be much more cheaply obtained by means 
of windmills. Unfortunately the speed of the wind is con- 
tinually varying from day to day, and sometimes the velocity 
will scarcely rise above 10 miles an hour for several days 
together, the consequence being that windmills can only be 
utilised (1) for the production of power in such a form as to 
be capable of storage; (2) for running machinery which can be 
used intermittently whenever the weather is suitable. The 
second purpose need not be considered here, as wind power is 
already in use extensively for driving chaff cutters, circular 
saws, root outters and other farm implements. With regard 
to the storage of energy only two means of doing this are 
available—the raising of water into a tank and the storage of 
electricity in a battery of accumulators. The method of 
raising water to be afterwards used as a source of power by 


eS SS A ——— — 


equals a total of 1,800 watts, or say 


means of a water motor is put out of court by the cost of the 
storage tank, which must be of enormous dimensions to pro- 
vide an appreciable amount of power over a calm period of 
several days. Supposing, for instance, that 1 Н.Р. be required 
for four days of 10 hours each, and assuming the fall to be 
60 ft., 38,000 +60 Ib. of water will be wanted per minute, ог 
Ee = 1,820,000 Ib. of water for the 
period in question. Dividing by 62} it is found that 21,000 
cubic ft. capacity is necessary, requiring a tank 36 ft. in 
diameter by 21 ft. deep, and this estimate takes no account of 
the losses incurred in the water motor. Such figures as these 
dispose finally of any wind-power scheme based upon the 
storage of water, our only remaining course being to accumulate 
energy in an electrical storage battery. 

To more clearly illustrate the difficulties to be overcome and 
the means and cost of meeting them, a proposal to light a 
private house will be considered, followed by some reference 
to what has already been done in this direction. 

Suppose the house to require 100 lamps of 21 c.p. (assuming 
tantalum lamps to be used at 100 volts), out of which 50 will 
be alight at once, on the average, during ordinary evenings- 
when no entertaining is taking place. We may now safely 
take 1-7 watts per candle power; therefore 50 by 21 by 17 
18 amperes at 100 volts. 

The next question to consider is the capacity of the storage- 
battery, and a study of the wind velocity diagrams shown in 
Fig. 1 will enable this point to be settled. These diagrams 
represent the daily average speed of the wind at a meteoro- 
logical station in the eastern counties for the year 1905, and 
although the varying velocities for night and day respectively 
are not shown, reference to the actual wind charts discloses. 
the fact that during periods of light winds the highest speeds 
occur in the daytime. This is an important feature, as it 
enables the battery to be charged in daylight when no current 
is required. Turning again tothe diagrams the calmest period. 
willbe noted extending from July 3rd to 22nd, but at this 
time of year very little light is required, and if we assume 
that current be turned on half an hour after sunset and tho 
lights are put out at 11:30 p.m. current is only consumed for 
three hours each night. Suppose the battery to be fully 
charged on the second instant, 15 ampere hours must be given 
out up to the 8th, when charging will again commence and go 
on during the 9th until the battery is fully charged. Hence- 
we require а storage of 18 amperes by three hours by 
five days equals 270 ampere-hours. But 18 amperes 1s not 
a sufficient allowance ; possibly entertaining may take place 
on two evenings out of the five, and lights will be used 
during the night, so that an allowance of 25 amperes will be 
nearer the mark, making a total of 375 ampere-hours. If the. 
actual daily velocity charts be examined, however, it will be 
found that enough wind for charging occurred for six hours on 
the 4th, three hours on the 5th, ten hours on the 6th, and 
geven hours on the 7th, in each case during daylight working 
hours, when the battery could be charged ; assuming always 
that а wind velocity of 10 miles an hour is sufficient. 
for this purpose. A more serious calm for five days occurs 
irom November 30th to December 4th, when lighting current 
is required for seven hours a day, making a total of 25 amperes 
by 7 hours by 5 days equals 875 ampere-hours. Неге, 
again, when the charts are consulted, although the average 
speed is under 10 miles an hour, the following times occur 
when the mill will give out full power for charging :—6 a.m. to 
4 p.m., November 30th, equals 10 hours ; 10:80 to 11:30 a.m., 
December Ist, equals one hour; 6 to 10:30 a.m. and noon to 
4:30 p.m., December 2nd, equals nine hours ; 10 a.m. to noon, 
December 3rd, equals two hours ; 10 a.m. to 4:30 p.m., Decem- 
ber 4th, equals 6} hours. Supposing a capacity of 360 ampere- 
hours be provided, and charging takes place at a rate of 
30 amperes, on November 30th the battery will be fully 
charged and 175 ampere-hours will be taken from it; 30 are 
put in and another 175 are taken out during the following 
day ; on December 2nd 270 ampere-hours are put in and 
another 175 taken out, leaving 135, to which are added 60 
ampere-hours on December 3rd, making 195 available, whereas 
only 175 are wanted. On the ensuing day charging can pro- 
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-ceed for 6} hours, which finishes the calm period. The pro- 


posed battery capacity appears to be cut rather fine, but it 
must be remembered that ample allowance has been made in 
estimating the number of lamps in use at one time and to 
cover special evenings and lighting after 11:30. Moreover, at 


native, but if this course be adopted an attendant must always 
be present when the mill is at work. | 

Having now settled the size of the battery and the dynamo, 
the power of the windmill required to drive the latter may be 
gone into. An average charging current of 80 amperes has 
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Fic. I. - WIND CHART. 


‘times, although the wind has not been sufficient to charge at 
full rate, it has been strong enough to provide a certaim 


already been decided upon, and the mean pressure may be 
taken at 130 volts, therefore the output of the dynamo will 


amount of charging current, also a comparison to be made later | be equal to 3:9 kw. Allowing for an efficiency of 80 per cent., 


with an existing plant indicates that a battery capable of giving 
out 360 ampere-hours is large enough for the purpose in 
view. 
The dynamo should be wound in such a manner as to give a 
gradually increasing voltage over a considerable range of speed. 
This can be done by winding a few series turns on the field 
magnets through which a current is passed in an opposite 
direction to that obtaining in the shunt coils, the result being 
that as the speed increases and the voltage rises, more current 
passes round the series turns and weakens the field. If a plain 
shunt machine be used without this device serious overloads 
.are likely to occur owing to the uncertain speed of the wind, 
the power from which rises very rapidly with an increase in 
velocity. If the windmill be large enough to give the full 
output of the dynamo with a 10 mile-an-hour wind, more than 
four times the power will be developed when the wind has 
increased to a speed of 20 miles an hour, and in gusty weather 
such conditions might frequently occur, in fact very severe 
overloads have taken place in actual practice where a plain 
shunt dynamo has heen used, resulting in the breakage of the 
gear. Of course all windmills are fitted with some means for 
running the wind power to waste when the speed would other- 
wise increase to a dangerous degree, but these governing 
arrangements are of a somewhat crude nature and cannot be 
depended upon to act eflectively in such cases as are being 
considered. The reason for this is mainly because a windmill 
used for ordinary purposes will only give out its full power 
with a 15 or 20 mile an hour wind, and the governor, which is 
dependent upon the wind pressure on the sails, only comes 
into action beyond this stage. In the case under consideration 
the full power is developed with a wind velocity of 10 miles 
an hour, which is too light a breeze to allow of governing by 
the ordinary methods; therefore, the mill will sometimes 
attain speeds which would damage the dynamo if the voltage 
increased in proportion to the number of revolutions per 
minute as in an ordinary shunt machine. 


this machine will require about 5 В.Н.Р. to drive it, involving 
a mill with sails 24 ft. in diameter, if the disc type be adopted. 


RAWHIDE PINION 


Fig. 2.— GENERAL ARRANGEMENT OF PLANT. 


Regarding the latter, careful experiments have demonstrated 
that the old-fashioned mill with four sails is rather more 


It may be con- | efficient in a moderate breeze of say 12 to 15 miles an hour, 


tended that fuses or overload cutouts can be used as an alter- | but it is not so easily started in light winds, and the appear- 
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ance is less pleasing. However, the four-sailed mill is much 
the cheaper of the two types, and it will therefore be considered 
as an alternative in comparing the relative costs of oil and 
wind power. It is of great importance in dealing with wind 
power to eliminate friction as far as possible, and for this pur- 
pose at least one maker of disc mills employs ball and roller 
bearings throughout. Some advantage may also be gained by 
installing the speeding up gear at the top of the mill, in which 
case a comparatively light vertical shaft is sufficient to trans- 
mit the power, asit runs at a considerable speed, and with 
this construction it is also feasible to drive the dynamo by 
bevel gear from the vertical shaft as shown in Fig. 2. 

The governing of the mill is of some importance, and there 
аге two methods of carrying this into effect. "The usual plan 
is to hinge the vanes and connect them to a series of levers 
‘which tend to raise a weight as the wind increases and blows 
them further open. Ап alternative design allows the complete 
disc to turn on its vertical axis partially out of the wind 
against the pull of a weight; the mill being mounted upon а 
ball race to make it more sensitive in this respect. Опе dis- 
tinct advantage of the latter type is that it cannot becomeback 
winded, as when the millis stopped the tail automatically 
comes round into the same plane as the disc. 

The plant described now consists of the windmill, the con- 
necting gear, the dynamo and the ordinary type of battery 
switchboard with “ cut-in-cut-out " switch, and in comparing 
the relative cost of driving by an oil engine or a windmill we 
need not carry the figures beyond this point, as the house 
wiring and lamps will be the same in either case. 


(To be concluded.) 


THE DETERMINATION OF THE MEAN HORIZONTAL 
CANDLE-POWER OF GLOW LAMPS.* 


BY F. UPPENBORN. 


Summary.—The author describes the four chief methods of obtaining 
the mean horizontal candle-power of glow lamps. The conditions which 
must be fulfilled in order that angle-mirror methods may give accurate 
resulta are investigated. The method of rotating glow lamps is conve- 
nient, but leads to errors owing to the change in shape of the filament 
and the flickering appearance of the field of view of the photometer. 
Better results are obtained by rotating theglow lamp in front of an angle 
mirror. The Reichsanstalt rotating mirror method is also referred to. 


The following are the four chief methods of determining the mean 
horizontal candle-power of glow lamps in use at the present time :— 

1. The method of direct measurement. 

2. The angle mirror method of the Verband Deutscher Electro- 
techniker. 

8. The angle mirror method of the Siemens and Haeske А.С. 

4. The rotation method. 

In this article the author contributes а discussion and criticism of 
these four methods. 


1. The Method of Direct Measurement.—In this—the original 
method to which we must always have recourse for purposes of 
comparis»n—the lamp is placed in a vertical holder furnished with 
а horizontal scale of degrees, and the mean horizontal candle-power 
as calculated from the mean of 86 photometrical readings taken at 
intervals of 10 deg. This is, at present, the most accurate method, 
but is very tedious, and must frequently be replaced by others which 
are more convenient. 


2. The Angle Mirror Method of the Verband Deutscher Elektro- 
techntker.—In the so-called Verbandsmethode," a photometer bar, 
graduated in candle-power direct in such а way that the division 
corresponding to 10 c.p. is one meter distant from zero, is employed. 

Then, if J be the candle-power, and r the corresponding dis- 


tance from zero in centimetres, „ EH 

| timetres, we have 10^ (100)2 (1,000) 
provided that ihe illumination of the side of the photometer 
removed from the lamp under test is kept constant. With this 
object, the photometer and the “ intermediate " or “ comparison 
lamp ” are connected rigidly together and are moved together during 
the measurements. Immediately over the zero of the bar an angle 
mirror of certain prescribed dimensions is placed, and 9cm. in 
front of it stands a standard lamp of known hemispherical candle- 
power. The photometer is next placed opposite the division of the 
bar corresponding to this value, and is joined to the comparison 


* Abstract of an article in the Electrotech. Zeitschr., February 21, 1907. | 


lamp by means of a rigid. connection about 54-66 cm. long. The 
P.D. across the comparison lamp is now altered until both sides of 


the photometer screen are equally illuminated, апа this P.D. is 


maintained constant through the subsequent measurements. 

If, now, we replace the standard lamp by the lamp to be tested, 
adjust the P.D. of the latter to its correct value, and move the 
photometer and comparison lamp until both sides of the photometer 
are again equally bright, the reading under the photometer index 
gives the candle-power of the lamp under test. | 

This method, therefore, employs a constant and, for photometrical 
measurements, favourable illumination of about 25-30 lux. This is 
an advantage because at the same illumination errors of observation 
are usually the same. On the other hand, the necessity of fixing 
comparison lamp and photometer rigidly together is a disadvantage, 
for the increased weight to be moved to and fro becomes wearisome 
to the observer and slightly influences the accuracy of his setting of 
the photometer. Liebenthal“ has also shown, that in order to obtain 
accurate results, the standard lamp and the lamp tested should have 
ss nearly as possible the same candle-power and the same polar 
curve of distribution of light. Therefore it is not advisable to use a 
10 c.p. standard lamp when testing 32 c.p. lamps, or a 110 volt stan- 
dard lamp with a single-looped filament when testing 220 volt lamps 
with two loops, or to compare lamps with clear bulbs against lamps 
with frosted bulbs. 

The author then proceeds to describe some tests bearing on the 
accuracy of this metbod. Eight lamps were first carefully tested by 
the method of direct measurement and then by the Verbands- 
methode, standard lamps with variously shaped filaments being 
employed. The errors recorded ranged from 0:11 to 8:88 per cent., 
and it was found that the errors were, in the main, greater or 
smaller according as the standard lamp and the lamp under test 
differed to & greater or less degree in candle-power and shapeof fila- 
ment. Theauthor concludes, therefore, that when attention is paid 
to this point the method gives satisfactory results. 

8. The Angle Mirror Method of the Siemens Ё Hulske A.G.— 
In this method angle mirrors are fixed at both ends of the 2 metre 
photometer bar. The lamps are stationary and the photometer is 
moveable. The bar is furnished with two scales, one graduated in 
centimetres, the other in candle-power. The division on the scale 
at the centre of the bar, and therefore 1 metre distant from zero, 
corresponds to 10 c.p. 


2 
The graduation, therefore, follows the law J =10(, А ) ‚ where 


200 — 7 
J=a certain candle-power and r the corresponding distance from 
zero in centimetres. The illumination of the photometer screen is 
not constant in this case, being dependent, evidently, on “ у." 

The method of test is exactly the same as in the case of the 
“ Verbandsmethode,” except that photometer and comparison lamp 
are not bound together and the photometer only is moved. The 
author describes experiments intended to investigate the accuracy 
of this method, as in the case of the Verbandsmethode. The ex- 
periments a ren led to the same conclusion—viz., that satisfactory 
results are obtained, provided the candle-power and form of filament 
of both standard lamp and lamp under test are very nearly the same. 


4, The Rotation Method.—According to Talbot’s law, ‘‘ When a 
portion of the retina is subjected to a regular, periodically varying 
stimulus, and the duration of the period is sufficiently short, an 
impression is received which is the same as would ensue if the light 
received during each period were distributed over the entire dura- 
tion of that period." 

Therefore, if a glow- lamp is rotated about its vertical and photo- 
metrical axis so rapidly that a continuous impression of luminosity 
is produced, one should be able to obtain the mean hemispherical 
candle-power by means of a single reading. 

The author investigates the accuracy of this method by testing 
the eight lamps before referred to in a rotating ho'der. In all cases 
the results were too low, the error varying from — 3:32 to - 9°33 per 
cent. 

One of the chief sources of error connected with this method arises 
from the fact that, owing to the centrifugal force of rotation, the 
filaments become distorted in shape and therefore present a consider- 
ably smaller vertical projection towards the photometer screen than 
they do when stationary. This is shown by the fact that the error 
was most pronounced in the case of those lamps the filaments of 
which were very long but were, notwithstanding, provided with 
little or no support. 

That better results can be obtained under certain conditions by 
this method is made evident by tho results of experiments on lamps 
provided with short, well-supported filaments, and, in particular, 
tantalum lamps, the filaments of which are not easily distorted. 
Under these conditions the errors were only of the order of 0:85 to 
3°67 percent. An attempt to reduce this error by employing a 
much lower speed of rotation failed, because a distinct “ flicker,” 
making accurate measurements impossible, could then be seen in 


Lichtverteilung und Methoden der Photometrierung von elektrischen 
Glühlampen,” Zeitschr. f. Instr., Bd XIX., 1899, S193 und 225, 
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the field of view of the photometer. This flicker is due not only to 
the variation in light intensity from the lamp in different directions, 
but also to the fact that many lamps are not fixed straight in their 
sockets, so that the tips of their bulbs describe small circles during 
rotation. 

As the speed of rotation is increased the objective errors arising 
from the deformation of the filament must increase, but, on the 
other hand, the subjective errors caused by the flicker must decrease. 
It should, therefore, be possible to find a particular speed for each 
make of lamp at which the combined effect of these errors is a 
minimum. | 

The author investigated this point by careful observation of the 
errors occurring at speeds up to 460 revs. per min., for dilferent 
types of lamps. Не found, however, that the errors at а particuler 
speed varied very much for individual lamps, even of the same 
variety. The errors were also almost invariably more pronounced in 
the case of 220-volt lamps than for 110-volt lamps of the same make. 

Ав regards the most favourable speed, nothing very positive could 
be said. Errors, however, increased very rapidly for speeds higher 
than 180 revs. per min. 

While the objective errors may be very considerable, the subjec- 
tive errors are quite inconsiderable at fairly high speeds. The 
author describes an experiment according to which the subjective 
errors fall below the limits of observation for speeds above 250 revs. 
per min. 

There is, therefore, no object in increasing the speed past this 
point, and bearing in mind the increase in objective errors above 
180 revs. per min., this latter speed is probably the most satisfactory. 

It is to be noted that if the candle-power of a glow lamp is 
obtained in terms of a standard lamp of exactly the same variety, 
and both lamps are rotated, very consistent results may be expected. 
For, in this case, the “ deformation coefficient" of both lamps 
should be the same, and the error cancels out. But even under 
these conditions it is better to restrict the method of rotation to 
those types of lamps in the case of which the deformation of the 
filament is only slight. 

The method of rotation may also be combined with an angle- 
mirror method with the possibility of reducing the errors con- 
aected with both. In the first place it is clear that the flickering 

ffec will be reduced by so doing. For when the lamp is rotated 
front of the angle mirror the eye receives, at each instant, the 
um of the light intensities in three different directions and the 
flicker will be reduced as much as if the lamp had been rotated three 
times as fast. But a reduction of the errors connected with the 
angle mirror methods may also be expected, for the exactness of 
these methods. depends upon the distribution of light from the stan- 
dard lamp and from the lamp under test being the same. 

But if the lamp is rotated we utilise the light from, not only three 
but an infinite series of directions. 

In order to test this point four lamps were chosen which were 
known to.undergo only small deformation of the filament when 
rotated. The actual mean hemispherical candle-power of the 
lamps was first tested by the method of direct measurement. The 
lamps were then, in turn, placed in а stationary holder situated 
9 еш. in front of the angle mirror and their candle-power again 
tested. The mirror factor—i.c., the number by which the result of 
photometering each lamp in front of the angle mirror must be 
multiplied in order to get the mean hemispherical candle-power— 
was then obtained, with the results shown below :— 

Mirror Factors with Stationary Lampholder. 


Mean C.P. with | Mirror А 
Lamp No. horizontal C.P. | the mirror. | factor. per cent 
1 161 "3 08370 | —147 — 
2 19-0 50-9 0:373 - 0:67 
3 18:8 491 | 0-383 +2°00 
4. 17:5 46:5 0376 4 0-18 
Mean 03755| — 107 


The mirror factors are not the same, the greatest deviation A, 
from the mean, 2 per cent., occurring in the case of lamp No. 3. 
The four lamps were now again tested in front of the mirror exactly 
as before, except that the holder was now rotated at 180 revs. per 
min. The following new set of mirror factors was thus obtained : — 


Mirror Factors with Rotating Lamp Holder. 


| Mean | Mirror factor Difference between the mirror 
Lamp hori- with the with ' factors obtained with stationary 
No. | zontal шд rotating and rotating holders. 
| c.p. holder. Per cent. 
1 | 161 | 48-5 0870 | +0 E 
2 19:0 50:5 0:376 +08 
3 | 18:8 50°7 0:871 | — 8:1 
4 | 17:5 | 46:6 0:375 — 0:3 
| Mean 0:373 ` 10 
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It is to be noted that, with the exception of lamp No. 3, the 
mirror factor is not very appreciably altered. From this the author 
concludes that the sum of the light intensities in three directions 
(as obtained by the angle-mirror method with stationary holder) is 
independent of the position of the plane of the filament of the 
lamp, and that the mean hemispherical candle-power is obtained 
with sufficient exactitude. 

Finally, the mean hemispherical candle-power was obtained for 
each lamp with the rotating holder, the angle mirror being removed. 

The results were as follows : — | 


Deviation from the 


Mean horizontal candle-power. . 
P —— ГАР cows E — exact value. 
oru Exact. With rotating holder. Per cent. 
1 16:1 15:5 | -37 ` 
2 19:0 18:1 | -47 cC 
3 18:8 ‚ 180 ! -48 
4 17°5 16:8 | | -40 


The deformation errors are, therefore, considerable, id spite of the 
careful choice of the lamps tested. The flicker was also very much 
more pronounced than when the angle mirror was used. 

From these experiments the author concludes that by the appli- 
cation of the angle mirror to the method of rotation the flicker is 
very considerably. reduced, and that the mirror-factor is very nearly 
the same whether the glow lampholder is stationary or is rotated. 
But it cannot be said with certainty that the variability of the mirror 
factor for individual lamps is appreciably reduced by rotating the 
glow lamp. | men me ШЕ a 

As regards the constructive details of the rotating holder, it is 
worthy of note that the use of slip-rings and carbon brushes in order 
to lead the current into the glow lamp may give rise to a fall of 
P.D. as great as 4 per cent. Hence it is advisable to bring the volt- 
meter leads straight to the slip-rings. 

Finally, the author refers to the rotating apparatus used at the 
Reichsanstalt. In this apparatus the glow lamp is stationary and 
horizontal, with the axis of the bulb coincident with the photo- 
metrical axis of the bar. The direct rays from the lamp are obscured 
by means of a screen, and the mean hemispherical] candle-power is 
obtained by the reflected light from two rotating mirrors inclined to 
the axis of the glow lamp. at 

By this means the error caused by the distortion of the filament 
following the rotation of the glow lamp is avoided. | 

At present there are no rotation methods applicable to the newer 
metallic filament lamps, which have very delicate filaments and 
must always burn in a hanging position. 


THE ENGINEERING SOCIETIES BUILDING, 
^ NEW YORK. 


During the past 20 years the project has been frequently dis- 
cussed and agitated of bringing together in one building, with proper 
facilities for offices, library, auditorium, meeting rooms, &c., the 
various engineering societies that make their headquarters in New 


Vork. References to the idea may be found in various transactions 


and technical journals as far back as the early eighties, but even 
then the desirability of such accommodation had already become a. 
topic of conversation among engineers. In 1895 an actual plan for 
such а joint home was submitted to Mr. Andrew Carnegie by Mr. 
W. D. Weaver, à member of the American Institute of Electrical 
Engineers, who received a reply of warm approval and commenda- 
tion. In February, 1908, Mr. Carnegie offered $1,000,000 to erect а. 


suitable building, and this amount he afterwards increased to. 


$1,500,000. Theonly limitation on the gift was that it should be. 
devoted to the erection of а building, the bodies interested buying 


the land. Owing to the difficulties involved in the purchase of as 


much land as would be necessary and in combining under the one 
roof all the social and technical functions, it was decided to erect. 


‘two separate buildings, one for the Engineers’ Club on Fortieth- 


street and one for the American Institute of Electrical Engineers, 
American Society of Mechanical Engineers and the American 
Institute of Mining Engineers on Thirty-ninth-street, the two build- 
ings to be placed in such relationship that access from one to the 
other would be easy and the underlying common purpose thus be 
subserved to the full extent. | 
The corner stone of the Engineering Societies building was laid 
by Mrs. Andrew Carnegie on May 8, 1906. The time of completion 
was fixed for November 15, 1906. Offices were ready for occupancy 
on December 15, 1906; some were іп use before the end of the 
ear, and the entire building, though not quite finished, was ready 
or use on January 1, 1907. 
The electrical current supply for the building is derived from the 
New York Edison Co. and the United Electric Light and Power 
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Co., so that both alternating and direct current are available. Space 
has been provided, and the -team and electric equipment have been 
designed, so that an electric generating plant may be installed at 
any time. The feeders and mains for the lighting system are 
arranged on the three-wire system, and the two-wire system for 
power. In all cases, all of the wires of a given circuit are installed 
in the same conduit, so as to permit alternating current to be used 
on any circuit in the building. As the building is to be used by 
different societies, it was essential that the feeder system should be 
arranged so as to provide means for measuring the current con- 
sumption separately in different portions of the building. For this 


Fic. 1.—Тнь® Entrance HALL. 


reason, the feeders were subdivided and the switchboard e esigned 
to have meters on each feeder, so as to permit making proper 
charges for electric current for each floor; separate feeders, of 
course, being provided for the entrance halls and corridors. Two 
separate feeders from the New York Edison Co. have been intro- 
duced into the building, so as to afford additional security in case of 
failure of one of the service mains. Two separate feeders are pro- 
vided for the lighting of the main auditorium 
connecting at the switchboard with the two 
independent service street feeders, thereby 
providing duplicate and independent lighting 
service for the main auditorium, so as to 
preclude, as far as possible, the liability of 
interruption of the lighting service of the 
auditorium. 

The central space in the entrance hall (Fig. 1) 
is lighted by means of individual lamps, placed 
in recesses, and concealed by panes of ground 
glass in the ceiling, at the sides of the rectangle 
formed by the columns around the large central 
area. In addition to this, larger crystal balls 
are provided in the outer corridor beyond the 
central space and in the elevator hall, entrances, 
&c. The effect of the individual lights in the 
recess, screened by glass, is to afford ample 
illumination without any glare. 

Crystal glass balls, holding ‘‘ metallised fila- 
ment" lamps of various sizes from 50 to 250 
watts, are used on the principal floors. In 
some cases pagoda reflectors are used inside the 
balls to increase the effective illumination, and 
to reduce the current consumption. In other 
instances, however, in order to sub-divide the 
number of lights in the hall fixtures, several 
lanipé have been placed inside the crystal 
balis. In all such instances, the metal plate 
at the top of the fixture supporting the sockets 
has been silvered to act as a reflector and to 
increase the efficiency, as far as possible. 

The lighting of the auditorium, which is 
shown in Fig 9, is the most effective and pro- 
bably the most interesting feature of illumina- 
tion in the building. The result was obtained by the complete co: 
operation of the electrical engineers with the architects. At the 
engineers' suggestion, the architects provided a space of about 151n. 


between the ceiling of the auditorium and the beams of the floor | 


above. At the suggestion of the engineers, also, а glass septum was 
substituted in place of the proposed plaster panels in the ceiling. 
The details were then carefully worked out as to obtaining access to 
the lamps for renewal, and tests were made by the engineers to find 
e glass that would reduce the intrinsic brilliancy or glare, and at 


the same time would not have an amount of absorption prohibitive 
on the score of economy. The result obtained has been very satis- 
factory, and it is possible to sit through an entire lecture without 
being disturbed or distracted by the lighting. The general effect is 
both soft and pleasing, and resembles or suggests sunlight passing 
through glass, as at Napoleon’s Tomb in the Invalides, in Paris. 
As a matter of fact, the solid arches of the floor above are within 
2 ft. or 3 ft. of the x lass through which the light passes. Additional 
lighting screened by the same kind of glass is provided at the rear 
and at the sides under the balcony. Dimmers are provided for re- 
ducing the amount of illumination in the auditorium to any desired 
amount, and also for the purpose of gradually increasing the lights to 
the maximum, after the room has been darkened for a stereopticon, 
thereby avoiding the unpleasant sensation produced on the retina of 
the eye, by flooding the room with hght immediately following 
comparative darkness. 

The lighting of the assembly and lecture rooms was also designed 
to prevent the lights from being distracting or unduly noticeable. 
For this reason the cove method was adopted, with additional out- 
lets in the ceiling for supplemental fixture lighting. The difficulties 
of the building construction did not admit in all cases of obtaining 
continuous coves, nor coves of the exact form and dimensions 
desired. While the cost of lighting by this method is in excess of 
that using exposed lamps, the fact that the rooms are not in con- 
tinuous use, but occasionally, for lecture purposes offsets this 
objection. 

The general illumination of the library, a view of which is seen in 
Fig. 3, is obtained by means of lamps placed above the glass ceiliog 
skylight on a plan similar to that used in the auditorium, the glass 
in the ceiling skylight being of the same kind as that used in the 
auditorium ceiling. In addition, ceiling outlets are provided for 
general illumination, so that the indirect lighting above the ь1авв 
need be used only at certain times. The light for reading is obtained 
by means of standard fixtures placed upon the tables. The general 
effect is charming and agreeable. 

There are two Otis passenger elevators: these are of the latest 
type electric drum machines, being equipped with double screws, 
compound momentum brakes, automatic stop motion switches 
mounted on the drum shafts for limiting the car travel at either 
end, hoistway limit switches, slack cable switches and emergency 
brakes. The telephone equipment consists of one switchboard for 
the entire service throughout the building from which all of the trunk 
lines to the central office of the Telephone Company extend, and in 
which all the extension telephones in the building terminate. At 


Fig. 2.— View FROM THE PLATFORM OF THE Main AUDITORIUM. 
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the present time the switehboard is connected to the Bryant central 
office of the Telephone Company by means of seven lines, which 
may be used for incoming and outgoing traffic ; and there are 88 
extension telephones connected to this board and located through- 
out the building. The switchboard has an ultimate capacity of 15 
central office lines and 60 extension telephones. This gives the 
building a flexible telephone service, since from any telephone 8t 
any point in the building communication may be had with any 
other telephone in the building or with any local, suburban or long- 


D 
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distance point through the lines of the New York Telephone Co. 
and its sister telephone companies. It is estimated that about 
12,000 messages per year will be originated from the telephones in 
this building, and the contract to cover this number of messages has 
been arranged for. 
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Fic. 3.— ONE END or THE LIBRARY. 


The main auditorium extends up through two floors and with its 
gallery will seat about 1,000 persons, The requirements of this 
chamber were unusual and difficult of definition. It had to be ar- 
ranged primarily for the ponora meeting of the Societies, at which 
the speaking is from the floor as well as from the platform, and at 
which diagrams, illustrations or blackboard drawings are often em- 
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ployed. This is quite the opposite from the ordinary audience hall, 
where the stage is the starting point both for the seating arrange - 
ments and for the acoustic and optical necessities. Hence the plat- 
form is notably small for so large a hall, accommodating few persons, 
while any speaker in the audience is easily within range of observa- 
tion by everybody. On both the parterre and the gallery floor, at 
the sides the auditorium is surrounded by corridors, rendering access 
to every point very easy and permitting ready withdrawal for con- 
versation, committees, &c. The corridors assist also in maintaining 
quiet within the hall. The platform has ante-rooms and is conve- 
niently close to the freight elevator for delivery of apparatus. There 
is also & fine stereopticon equipped with connections for moving 
pictures. The seats are fixed opera chairs in red leather with re- 
volvable tops and the aisles sre laid with red carpet. The elevators 
and stairs open directly upon the two floors of the auditorium, 
which сап thus be emptied very quickly in case of emergency. 
Practical tests of the chamber have already shown it to be a success 
in every respect of comfort апа convenience. 

The next two floors &bove the main auditorium are devoted to 
lecture rooms, of which there are seven. Two spacious assembly 
rooms occupy the fifth floor, on which there are also two reception 
rooms. All these rooms are fitted for demonstrations and experi- 
mental purposes. The sixth floor is divided into lecture rooms of 
somewhat smaller dimensions, so that accommodation is provided 
for smaller audiences. The seventh and eighth floors provide 
accommodation for the Associated Societies, amongst which are the 
Society of Naval Architects and Marine Engineers, the Society of 
Heating and Ventilating Engineers, the National Electric Light 
Association, the Society of Chemical Engineers, the American 
Street and Interurban Railway Association. 

Each of the three Founder Societies occupies a floor, the Insti- 
tute of Mining Engineers the ninth, the Institute of Electrical 
Engineers the tenth, and the Society of Mechanical Engineers the 
eleventh floor. The libraries of these three societies are accommo- 
dated in the two top floors of the building. It will be seen from this 
description that the arrangement is an id-al one, which the London 
engineering societies would do well to bear in mind, though we fear 
that the homes which have already been created will prevent the 
realisation of a corresponding scheme. 


THE MONTEVIDEO TRAMWAYS. 


On November 19th, amidst а scene of extraordinary enthusiasm, Company applied for authorisation to the powers that were to re- 


the first electrically-operated lines in Montevideo were inaugurated, 
Dr. Williman, who has since hecome President of the Republic, 
swi ching the current on to the lines. 

Montevideo, the capital of Uruguay, or, to give the latter its 
better known local title, the ‘‘ Banda Oriental,” is situated on the 
northern shores of the River Plate near its mouth. At the present 
moment the population of Montevideo exceeds 300,000. The streets 
for the most part are wide and fairly well paved, and the city be'ng 
situated on a tongue of land between the bay andthe River Plate is 
pleasantly cool. The water, supplied by an English company, is 
copious in quantity and excellent in quality. The works at the 
ре long delayed, are now approachiny в state in which they will 

e of immense benefit to Montevideo in particular and the trade of 


construct their lines on more modern 


роперев. but the veto of the 
president, or rather the opposition o 


the Municipality, frustrated 


Fic. 2. — TRAck IN COURSE OF CONSTRUCTION, 


Ето. 1, —RaiL SECTIONS. A, Section generally used ; B, Section for special work. 
Scale 1:4. 


the country in genoral. Altogether, if granted a succession of years all their attempts. With the election of the present president, 
of peace, Montevideo bids fair to become опе of the most important Senor Battle y Ordonnez, a change came over things, and the long 


places of the western hemisphere. 


The first mule tramways in Montevideo were opened in the year 
This was а short line which has grown | 


1868, just 89 years ago. 
with the city until there are now 150 miles of line, either electrified : 
or in course of electrification. Ten years ago the Commercial | 


wished-for concession was granted, the Government stipulating that 
all the lines should be extended into more distant suburbs in order 
to facilitate the solution of the housing question, which in Monte- 
video, as in Buenos Ayres, had become serious. 

In December, 1904, an agreement was made between the United 
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Electric Tramways of Monte Video (Ltd.) and J. G. White & Ca. 
(Ltd ) for the complete reconstruction of the existing horse tram- 
ways to electric traction and the erection of a power house to supply 
the required power. The works have been carried out under the 
general supervision of a committee of the board of the United Elec- 
tric Tramways of Montevideo (Ltd.), Mr. Frank Bourne acting as 
engineer to the committee. 

The constructional works were started in March, 1905, and the 
opening ceremony took place on the date stated above. The elec- 
trification of these lines (practically 51 miles single track) and the 
erection of the power station has therefore taken some 20 months, 
which, considering the many attendant difficulties, is exceptionally 
quick work. 

TRACK WORK. 


All the lines are laid to а gauge of 4 ft. 8] in., and the new rails, 
manufactured by the United States Steel Products Export Co., are 
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Fia. 5. —ТҮРЕЗ or LaiTICE POLES. 
Scale: 1:80. 


45 ft. in length and weigh 87 lb. per yard on the straight and 100 lb. 
per yard on curves. They have the following specified chemical 
composition :— 


Garbo га жекке ety RR CETT OA 0°55 per cent. 
Manganese ........................ 1:00 „ 
ЕШ СОП жузше aaa e ped s pets sees 00 „, 
Phosphoruu˖a . 010 „ 
Saulphur............ е. 010 „ 


The specified tensile strength was 40 tons per square inch with 
an elongation of 12 per cent. 

As seen from the drawing (Fig. 1) the section is different from 
that of the British standard, tho design having been worked out 
specially to suit the conditions in South American cities. The rails 


are laid on concrete stringers. The depth of the stringer is Gin. 
and the width 15] in. | 

The distance between centres of tracks is 9 ft. 10in Minimum 
distance of outside running rail from pavement 8]ft. "The paving 
was executed in three grades, first with dressed setts, second with 
cobbles and third with macadam The depth of the trench for the 


Fic. 5.— VIEW or Part or THE TRACK 


stringers is, on an average, 13 in. to 14 in. The Continuous Rail 
Joint Co.'s rail joints were used, 24 in. long and weighing 881b. the 
pair. А longth of track under course of construction 1s seen in Fig. 2. 

All special work for the track except the points was manufactured 
by the Lorain Steel Co. All points are automatic, made of best 
toughened cast steel 10 ft. 6in. long, 100ft. radius, and are manu- 
factured by Messrs. Hadfields. All frogs were manufactured by the 


Fic. 6.—PowEkR HOUSE. 


United States Steel Products Export Co. 
two concealed bonds of 4/0 В. & 5. gauge. 


The rails are bonded by 


OvERHEAD EQUIPMENT. 


The whole of the overhead equipment is of side pole and stee 
span wire construction. 

The poles supporting the overhead trolley wires areof two designs, 
tubular and lattice. Both the tubular and lattice poles are of three 
sizes. The tubular poles, of which there are 457, are used only in 
the plazas and a few of the main streets. The lattice poles number 
2,165, and the types are shown in Fig. 3. | 

All the poles are planted 6 ft. deep in concrete and also have 6 in. 
of concrete beneath their bases. The section of the A size 
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tubular pole is as follows: 80 ft. long, bottom section 78 in., middle | long bamboo pole, which is usally hung on a pole and secured by & 


section 68 in, top section 5,9; in. external diameter. 


padlock. A hook on the end ofa pole fits into the hole in the blade 


The trolley wire is of No. 00 B. & S. grooved copper wire, total | of the switch at the back of which is a spring. This spring, pressing 
length being 70 miles divided into § mile sections. The wire | down the blade, assists in making a quick contact. 
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Fra. 4.— SECTION INSULATOR WITH KNiIrFE-SWITCH. 


was supplied by Edward Le Bas & Co. and the National Conduit & 
Cable Co. The span wire is of No. 7/12 S.W.G. galvanised steel, 
having a breaking load of 4,500 Ib. 
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Cables.— The total cable laid was ap- 
proximately 28 miles, 15 aerial and 18 
miles underground, as follows: 

Diameter and description of cable, 


61/0101 in. insulated, steel taped Yarda. 
агтопгтедй.................. 18,400 

61/0:101 in. insulated, steel taped | 
armoure t.. А 250 

61/0092 in. insulated, steel tape 
armoureůl . 2, 


500, 000 cir. mil. aerial cable .... 9,650 
600,000 „ » авв 
Five-core test and telephone cable, 
armoured, approximately . 7,200 
The insulated cables are of the single 
conductor type armoured and laid 
directly in the ground. The lead 
covering is ;'; in. thick. The cable was 
tested at the makers’ works with a flash 
test of 2,500 volts alternating for 15 


minutes. The total weight ofcopper used was approximately 150 tons. 
The conductors in the case of the aerial cables are of hard-drawn 
copper having а conduc ivity of 98 per cent. of Matthiessen’s stan- 
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Fia. 7.— PAN OF GENRZRATING STATION SHOWING GENERAL ARRANGBMENT OF PLANT. 


The section insulators of special make were manufactured by the | dard. The cable is twice braided, each braiding being separately 
Electric Tramway Equipment Co. This insulator, which is shown in | served with weather-resisting preservative compound. 


Fig. 4, consists of an ordinary double-break section insulator with 
the addition of a knife switch. The switch is closed by means of a Johnson & Phillips, 


The cables were supplied by the Lahmeyer Electrical Co. and 


CARSHEDS AND DEPOTS. 


There are three depots for the cars which have been provisionally 
reconstructed—viz , at Pocitos, Reducto and Del Este. The Del 
Este car-shed is the largest, having accommodation for 40 cars. 

The car-shed workshops have been fitted up with the most 
modern tools and appliances, and are well lighted throughout with 
Drake & Gorham's arcs and incandescent lamps. The power for 
driving the mechanics’ shops is supplied by two Lancashire Dynamo 
& Motor Co.’s motors, one being а 15 B. H. p. 550 volt direct- urrent 
running at 650 revs. per min., the other one being a 10 B. H. p. 
550 volt direct current running at 860 revs. per min. 

The company has bought land on which it will build one large 
car-shed and shops for the entire system. 


Cars. 


The number of cars ordered was 70 double-service cars, 20 open 
cars (all single deckers) and one flat car. The cars were built by 
the United Electric Car Co., Preston. The double-service cars are 
designed so as to be available as open or closed cars according to 
weather conditions. 

The car bodies are mounted on 21-Е Brill trucks, having 6ft. 6in. 
wheel base The wheels have steel tyres, with wrought-iron 
centres, and are 84 in. diameter on tread, and are mounte і on forged 
steel axles 4 in. diameter. The trucks, also, are fitted with Providence 
lifeguards of the folding type. 

The ventilation has received special attention. The inlet for 
fresh air is provided through the hinged lights over side windows, 
and also through a perforated louvre on each side of the doors, which 
admits а large volume 
of air passing into the 
car without interfering 
with the arrangement 
of coloured signal 
lenses or allowing the 
admission of water in 
wet weather. The out- 
let for the foul hot air 
is by way of a recess 
made in the roof, which 
is above the hinged 
windows. On the out- 
side of the roof on each 
side, and connecting 
with the recess, are 
fixed exhaast ventila- 
tors; these have a bell 
mouth, and are con- 
structed in such a way 
that no aircan pass into 
the car at these points. 

The 20 single-deck 
cross bench open-type 
cars, which were also 
manufactured by the 
United Electric Car 
Co., have seating capa- 
city inside for 40 pas- 
sengers. Eachplatform 
is provided with a 
handle operating the 
Peacock mechanical 
brakes. 

The;electrical equipments of the cars, furnished by Messrs. Dick, 
Kerr & Co., consist of two motors, type No. 8, form A4, and two 
series parallel controllers, type D.B.1, form E, and trolley with 
straight under running head. The motors аге 86 B.H.P. at 500 
volts, with a speed of 500 revs. per min. when cold and 440 revs. 
per min. after one hour's run at full load. Before leaving the 
works every motor, besides undergoing its specified load run, was 
tested with an alternating potential of 2,550 volts for five minutes. 

The елш of the cars consists of 15 incandescent lamps of 
16 c.p. each, the lights being on three circuits of five lamps each. 


POWER STATION. 


The power house (Fig. 6), is situated in the Calle Cebollati, close 
to the water edge. The framework of the building is made of steel, 
while the roof is constructed of steeltrusses with galvanised iron 
sheets laid оп. The general arrangement is shown in Fig. 7. 

The boiler installation comprises four boilers of the Babcock & 
Wilcox design. Each boiler is capable of evaporating 11,300 lb. of 
water per hour at natural draught, and at a working pressure of 
180 Ib. per square inch, used in conjunction with a Green's econo- 
miser. They are erected in batteries of two. Each boiler has a 
B. & W. superheater fixed with it, with 572 sq. ft. of heating surface, 
and capable of superheating 150°F. Each boiler has a heating 
surface of 8,240 sq. ft. and a grate area of 58 sq. ft. 
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There are two horizontal steam-driven direct-acting feed pumps 
manufactured by the Worthington Pumping Engine Co., size 
9 in. by 5] in. by 10in Duplex, each capable of delivering 4,500 gal- 
lons of water per hour against & boiler pressure of 160 1b. per square 
inch when using saturated steam at a pressure of 160 lb. per square 
inch, the pump running at normal speed. The operation of these 
pumps is as follows: 3,000 gallons per hour to the boilers; piston 
speed, 30 ft. per minute; steam consumption, 4501b. per hour; 
4,500 gallons per hour to the boilers; piston speed 45 ft. per minute ; 
steam consumption, 650 Ib. per hour. 

The feed water ie drawn from a hot well at a temperature of 
80?F., the water level being not more than 8tt. below the suction 
inlet of the pump. 


Condensing Plant.—The condevsing plant consists of two com- 
plete surface condensers manufactured by Messrs Cole, Marchent 
& Morley. Each plant, which consists of a surface condenser, 
a pair of steam-driven Edwards air pumps and electrically- 
driven centrifugal circulating pump, will condense 24, 400 Ib. of 
exhaust steam per hour, and give a vacuum of 26in. with the 
barometer at 30in. when supplied with condensing water а' an 
initial temperature not exceeding 70°F. All the condensing water 
is drawn from the sea. The surface condenser is of the horizontal 
counter - eur: ent design with cast-iron cylindrical shell and water 
heads. Each Edwards air pump is capable of dealing with 17,100 
cubic ft. per hoir, and has a piston speed of 200ft. per minute 
average. 

The feed-water heater, which was manufactured by the Wheeler 
Condenser Co.. and which has 150 вд. ft. of heating surface, is 
capable of dealing with 
3,000 gallons per hour 
of boiler.feed water at 
160 Ib. per square inch 
pressure, and about 
950 lb. of exhaust. 
steam per hour at a 
maximum of 5 lb. per 
square inch pressure. 

Engines. — Three 
Belliss & Morcom's 
three- crank three- 
cylinder enclosed triple 
expansion engines, Fig. 
8, with forced lubrica: 
tion and automatic cut- 
off are direct-coupled to 
the generators. They 
run at 250 revs. per 
min., and are supplied 
with steam at the en- 
gine valve at a pres - 
sure of 160 Ib. per 
square inch  super- 
heated 150. 

The normal full load 
of each engine is about 
1,000 B. H.P., but they 
are designed for an 
overload of 25 per 
cent. and 50 per cent. 
for short periods. 

The guaranteed 
steam consumption 
per brake horse power per hour with a steam pressure of 160 lb. per 
square inch superheated to a total temperature of 520 F., operating 
condensing with a vacuum of 26in. at the engine, is as follows: 
Full load, 19:21b.; three-quarter load, 12 31b. ; half load, 13-1 lb. 


Generators, — The dynamos built by Bruce Peebles & Co. are of 
the multipolar slotted armature type and are direct-coupled to the 
engines. Each has an output of 650kw., and is wound for 
550 volts direct current. They are guaranteed to withstand an 
overload of 25 per cent. for two hours after reiching the maximum 
temperature due to full load, and 50 per cent. overload for 15 
minutes under similar conditions. The speed is 250 revs. per min. 

The generators aʻe 10 polar, and are fitted with compensating 
poles, the field pole being of steel, cast solid with the yoke, with a 
special polar ring secured t» the pole face completely s:rrounding 
the armature. 

The effici-neies of the generator are as follows: Quarter load, 
85 per cent,; half load, 91 per cent.; three-quarter load, 98 per 
ce: t.; full load, 94:5 per cent. 

Boosters.—Two negativo booster sets have been supplied, both 
manufactured by the Ele-tric Construction Co., Wo'verhampt^n. 
The first set is 22 kw., consisting of a 550 volt mctor coupled toa 
815 ampere 70 volt generator, with diverting rheostat ала combined 
Ledplate. The second set is 25 kw., consisting of а 550 volt motor 
coupled to а 625 ampere generator at 40 volts, with combined bed. 
plate, &е, 
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The combined overall efficiency of the motor booster at full load 
is 75 per cent. for the 22 kw. and 76 per cent. for the 25 kw. set. 
Each booster is capable of standing sn overload of 25 per cen’. of 
the full load output in amperes and v.lte for half an hour. The 
maximum speed of either set does not exceed 1,000 revs. per min. 


Switchboard and Gear, £c.—The main switchboard, manufac- 
tured by the British Thomson-Houston Co. is made up of slate 
panels bolted together on iron frames, the slates being 2 in. thick 
and of the best quality. The board is so arranged that there is a 
clear passage 4 ft. wide behind and around it. The arrangement of 
the instruments and fittings is such that each panel is self contained 
for the generator and booster panel; but the feeder panels control 
two feeders each. 

The total output and testing instruments and station lighting 
circuits are all arranged on one panel. There is also one panel for 
controlling the two 18 в.н.р. 550 volt shunt-wound motors for 
driving the centrifugal circulating water pumps. 

The board is made up as follows: Three 650 kw. 550 volt 
panels; four panels, each arranged for two 300 ampere feeder cir- 
cuits ; two booster panels; one totalising, testing and station light- 
ing panel; one panel for two 18 B.H.P. motors. 

ach generator panel has one automatic circuit-.breaker; one 
ammeter, scale 0—1, 800 amperes; two single pole lever switches, 
field rheostats, &c. 

Each feeder panel contains two automatic circuit-breakers; two 
ammeter’, scale 0—450 amperes; two S.P. lever break switches, 
choking coils, &c. 

The totalising panel contains one B. T. H. recording wattmeter ; 
one recording ammeter, scale 0—5, 000 amperes; one round type 
leakage ammeter, double-pole switches, &c. 

All voltmeters are of the well-known Weston dead-beat round 
type pattern. 

The engine room is spanned by a 20 ton hand crane, made by 
Higginbottom & Mannock. 

We have to thank Messrs. J. G. White & Co, (Ltd.), for the par- 
ticulars here given. 


INCANDESCENT ILLUMINANTS. 


The Friday evening discourse at the Royal Institution on the 
26th ult. was Е by Mr. James Swinburne, F.R.S., and was 
attended by a large audience. The subject was ‘ Incandescent 
Illuminants.“ The first part of the lecture was devoted to a dis- 
cussion of the incandescent gas mantle, and the history of its de- 
velopment from the first imperfect mantle invented just over 20 years 
ago by Auer von Welsbach, was sketched. These early mantles 
were made of zirconia and yttria, but it was soon found that the best 
results were obtained with mantles having a basis of thoria. It is 
exceedingly difficult to obtain pure thoria, and a mantle made from 
it is of little value as a light emitter. If, however, a small per- 
centage of a coloured and permanent oxide is added, such as ceria, 
it gives good illumination. Mantles of pure thoria and of pure 
ceria, made by Mr. Mackean of the English Gas Mantle Co., were 
exhibited. The ceria glowed with & dull red light, and the thoria, 
though much brighter, was quite useless as an illuminating agent. 
The lecturer then dipped a thoria mantle into a solution of cerium 
nitrate in alcohol of such a strength that after ignition the right 
proportion of ceria remained. This had the effect of at once in- 
creasing tho illumination to the usual value. 

There has been much discussion about the theory of the incandes- 
cent mantle, the rival views as to the pure temperature and 
emissivity ideas being based on catalytic action and selective radia- 
tion. It has been generally assumed that the temperature of the 
Dunsen flame is too low to account for the brilliancy of the mantle 
immersed in it. The mantle, apparently, must be hotter than the 
flame. Therefore it may be supposed that ceria acts as a catalytic 
agent oscillating between two states of oxidation, and consequently 
assuming a temperature in excess of that of the source of energy, 
the bunsen flame. 

It is true that ceria does act somewhat in the same catalytic 
manner as platinum. For instance, if a burner be fitted with a 
ceria mantle, the gas be lighted, turned out and then turned on 
again, the п апе will glow and will finally light the gas. 

However, this experiment can hardly be «quoted by the advocates 
of the catalytic theory as an explanation of the part played by ceria 
in increasing the light emission of the thoria ceria mantle, for zir- 
ode do the same thing, and zirconia in & mantle gives very 

{tlelight. 

According to the simple radiation theory, the light depends solely 
on the emissivity or blackness of the mantle, and on its tempera- 
ture. The flame must have a higher temperature than the mantle, 


as it supplies the heat which the latter radiates, and the lecturer 


pointed out that the thermo-couple method of estimating flame 
temperatures gave far too low a readivg, as the couple never reaches 
the true temperature of the flame, and it is exceedingly probable 


that this is quite high enough to satisfy all that the mantle requires 
in that direction. 

There is, however, the question of the emissivity, and it is on the 
correct balance between emissivity and possible temperature that 


the light-emitting qualities of the practical mantle depend In 


order to raise the mantle to the highest possible temperature its 
emissivity should be low—that is to say, the mantle should be very 


white; but in that case, though its temperature is high, the light 
produced is small. On increasing the emissivity the light at first in- 


creases, but as greater emissivity means lower temperatures the effect 


of raising the emissivity from white to black results in an increased 
radiation of energy, a greater abstraction of heat from the flame, a 
cooler mantle and a smaller proportion of light to a larger propor- 


tion of heat radiated. The mantle thus gets redder and gives less 
light. Whether ceria or any other permanent coloured oxide is 
used the effect is the same. It has been urged that, as pure ceria is 
white, adding it cannot make the mantle blacker, but ceria is white 
only when cold. A mantle may look quite white when cold and be 
much darker when hot. 

A striking experimental confirmation of this was devised by 
Rubens, and at this point in the lecture the effect was shown. A 
powerful arc light was focussed by means of a condenser on to a 
mantle placed in position on a burner so as to illuminate very 
strongly a small spot. By means of a mirror and projecting lens, 
an image of this spot was thrown on a screen. A blue filter of 
eupric ammonium hydrate was interposed to absorb yellow light. 
On lighting the gas, & very noticeable diminution in the brightness 
of the projected image was observed А mantle of pure ceria was 
then substituted, and the difference between the brightness of the 
cold and of the hot mantle was in this case exceedingly striking. 
Mantles of pure thoria and zirconia, both white oxides, showed very 
little difference whether hot or cold. This elaborate experiment 
was arranged by Mr. Claypoole. 

Another illustration of the effect of coloured oxide, on the emis- 
sivity, temperature and consequent illumination, is afforded by 
alumina and chromium oxide. The former, which is quite white, 
when used alone gives little light. Chromium oxide, a dark body, 
by itself gives merely a dull, red glow. If a little chromium oxide 
be added to alumina, a red light is first given, because the former is 
too dark, but ав soon as it combines with the alumina to make a 
light pink mantle a good light is obtained. 

The lecturer then referred to a number of recent improvements 
having for their object the greater convenience and utility of the 
incandescent gas-mantle system. A number of specimens of burner 
were exhibited, including the Howelite " inverted burner, minia- 
tures of Welsbach make, and a novel automatic gas lighter based 
on an invention of Auer von Welsbach. He found that an alloy of 
cerium and iron gave off sparks when scraped or filed, and the 
burner in question is fitted with a little disc of the alloy, which 1s 
struck by а small file by the act of turning on the gas. 

A small ingot of the alloy was shown, and emitted a stream of 
sparks on being filed. 

Another example of recent devices, due to Bartlett, to achieve 
distant control of gas burners, in the form of an automatic bye-pass, 
was shown. Each burner has an attachment which lets the gas 
straight through to the burner when the pressure is on, but which 
closes this passage and opens one to the pilot jet when the pressure 
is reduced. In practice there is a main control tap near the door, 
fitted with a bye-pass allowing a small amount of gas to flow. This 
cannot get through the main burners, but is diverted to the pilot 


jets, which remain alight until the main control tap is opened. 


A number of slides were shown to illustrate this part of the lecture, 
depicting the treated and untreated mantles, both cotton and ramie, 
and reference was made to the mode of manufacture of mantles, 
photographs being shown on the screen of a machine capable of 
turning out under the superintendence of two girls some thousands 
of man'les per day. 

The lecturer then turned to other incandescent illuminants, and 
pointed out that the Nernst glower was of very similar material to 
the gas mantle’ Its curious faculty of self repair was experimen- 
tally shown. A large image of a Nernst glower was projected on а 
screen and а pair of forceps was seen at work breaking it in two. 
When the separated ends were brought together and the whole fila- 
ment heated, the growing current welded the two parts together 
again and the glower was practically as good as at first. A micro- 
photograph lantern slide of the section of a Nernst glower showed 
it to be a hollow cylinder. 

Nernst glowers could lend themselves readily to decorative effects 
if it were not for the usual accessories of holder, magnet and 
balancing resistance. A glower was shown detached from its sup- 

orts and connected to fine and almost invisible wires. This being 
ighted had a starlike effect. 

The great drawback to the use of Nernst lamps was the time 
taken to heat up the filament. Any attempt to make an instan- 
taneous lighting lamp seems doomed to failure. It is, of course, 

uite possible to coat a glower with, say, platinum chloride and re- 
uce from this a conducting film of spongy platinum, but although 
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the glower will light up the first time it will not do so а second time 


unless heated in the usual way, since the plantinum has been fused 
into & quantity of discontinuous globules. 

The lecturer then spoke of the immense strides made recently in 
the perfecting of metallic-filament lamps. A short time ago osmium 
was the only metal available, and its low specific resistance rendered 
it impossible to construct high-voltage lamps. The metals employed 
now include tungsten, tantalum and zirconium. Тһе curious 
behaviour of the tantalum filament when run on alternating-cur- 
rent circuits was illustrated by a number of very striking slides 
prepared from microphotographs made by Mr. Swinburne. 

The two main methods of preparing metallic filaments were 
referred to—namely, drawing and squirting. The success of this 
latter seems to depend almost entirely on the fineness of the 
metallic particles. As illustrations of methods of preparing finely 
divided metals, two experiments were made and projected on the 
screen. In the first, an arc was formed between gold electrodes in 
distilled water. The volatilised fold was condensed by contact with 
the cold water, and appeared as a smoke «loud. - In the second, a 
current was passed between two fine copper wires in dilute sul. 
phuric acid. Considered as an electrolytic cell, the current-density 
was extremely high. The effect was to disintegrate the anode at a 
rapid rate. The resulting suspension was of metallic copper, and of 
extreme fineness, exactly resembling smoke. 

Some tungsten-filament lamps made by Mr. Story were shown 
and run up to a high degree of incandescence. 

The Zircon lamp was on exhibit and was understood to be made 
of zirconium and tungsten; probably the filament is a zirconide 
of tungsten. Lamps of 200 volts have been made, a matter of the 
greatest importance from a distribution point of view. The 1(0 volt 
lamp shown at the lecture had six separate loops of wire mounted 
in series. А recent improvement is to provide ап extremely light 
spring to Беер each filament taut and thus to render the lamps 
capable of burning in any position. It is probable that tungsten 
or & compouud will provide the high efficiency lamp of the future. 
An efficiency of one candle per watt is hoped for, but at the same 
time to provide a filament of 500 ohms fine enough to give 20 candles 
with 20 watts will require a very great effort of inventive skill. 

Towards the end of the lecture the calcium method of producing 
a vacuum was shown. Near its melting point metallic calcium 
will combine with oxygen, nitrogen, hydrogen, and water vapour, 
in fact, with all atmospheric gases except argon and the other 
monatomic gases. 

The lecture concluded with & demonstration of the oxy-acetylene 
blow-pipe, kindly lent by the British Oxygen Co (Ltd.). The 
acetylene flame itself, before turning on the oxygen, is large, white 
and smoky. When the right proportion of oxygen is fed into it the 
flame is greatly reduced in size and consists of а non-luminous 
shell containing а very small white core of a highly reducing nature. 
Practically the whole energy of the combination appears in this 
small core апа the consequent temperature is extremely high. Its 
illuminating capabilities were shown by playing it on magnesia, and 
e A temperature was shown by the ease with which iron melted 

re it. 


“FLEXIBLES,” WITH NOTES ON THE TESTING OF 
RUBBER.* 


BY PROF. A. SCHWARTZ. 
(Concluded from page 55.) 


Summary.—In this Paper the author first deals with the causes of 
deterioration in flexible conductors. He then considers the method of 
insulating them, and describes in detail the properties of rubber, He also 
deals with the various mechanical and electrical tests to which flexible 
cables should be subjected, and concludes by describing various systems 
of surface wiring using flexibles, which have been more particularly 
adopted on the Continent. 


XIII.—ATTACHMENTS FOR FLEXIBLES. 


The attachment to the ceiling rose is, generally speaking, satis- 
factory in the best forms now on the market. The hole in the 
cover of the ceiling rose is in many cases too small to admit C.M.A. 
flexible, which is much to be regretted, as its certainly limits the 
present use of this excellent material. With regard to lampholders, 
with twin-twisted flexible the use of the ordinary single-hole cord- 

ip should be prohibited, and the older form with two slots should 

reverted to, so that the conductors may be clamped when separated, 
and not forced tightly together. In general, the cord grip arrange- 
ment is too cramped in design, and a good deal of improvement 
might be effected without sacrificing the appearance of the fitting. 
The cord-grips are commonly made in one piece with a central 

* Abstract of a Paper read before the Institution of Electrical Engineers, 
April 18th. 
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hole; the wireman has to split the grip down the centre, and en- 
large the two half-round channels thus formed to the desired size. 
The remains of the grip after this operation has been performed are 
usually of the most slender description. With circular flexibles the 
single-hole cord-grip cannot very well be avoided, but in this case 
the filling that is put in to make up to the circular forin helps largely 
in preventing injury to the insulation of the conductors through their 
being forced together. The brading possesse: considerable mechanical 
strength, and this should be taken down into the grip, the ends 
being whipped or just touched with a trace of Chatterton to prevent 
fraying. 


An interesting series of cord-grip arrangements has been recently 
put on the Continental market by Messrs. Hartmann & Braun. 
The various devices are shown in detail in Fig. 10. It must be 
borne in mind in connection with these fittings that the regulations 
of the Verband Deutscher Elektrotechniker call for the inclusion of 
& suspending cord other than the conductors for counterweight 
flexibes. The nipple which screws into the top of the lampholder 
is made in halves; one half is furnished with & hook, Fig. 10 A, 
which is passed through & knot in the suspending cord, as at B. 
With flexibles, in which the suspending cord is of stout cotton, the 
hook shown may be placed behind the knot, as at C in Fig. 10. 

A further set of attachments by Hartmann & Braun are shown 
in Fig. 11. 


Fie. 11. 


In type А the suspending cord is carried into the screw cap and 
knotted, the conductors entering the nipple at the sides; in type B 
the suspending cord passes through a hole in the centre of a hard 
fibre dise апа is then knotted while the conductors pass through 
separate holes at the sides of the disc. Both these types possess the 
advantage that when in use the flexibles cannot be sharply bent at 
the lampholder. 


ХІҮ.— Тнк ATTRACTION OF Dust BY FLEXIBLES. 


A. A. Campbell Swinton* has shown that the collection of dirt 
on flexibles is due to electrostatic action, and Е. G. Baily has pointed 
out that the sign of the potential with regard to the earth is without, 
or almost without, influence on the result. On both two and three- 
wire systems, so long as the switch is on the live side the deposit of 


* The Electrictun, Vol. XLV., 1900, p. 17. 
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dirt will be small, but where it is on the earthed side the deposit 
will be large and may extend several inches from the conductor. 

With reference to flexible wiring systems, the discolouration of 
the adjacent walls may be advanced as an objection, but the author 
would point out that almost any pipe or conduit crossing a horizontal 
or vertical surface in a room is liable to cause discolouration, which 
usually takes the form of a light space in the immediate vicinity of 
the pipe with a dark area beyond it. This is doubtless due to the 
action of the a‘r-currents when passing the obstruction. 

The Paper concludes with the following appendixes and with 
detailed particulars of flexibles now on the market :— 


APPENDIX A. 
American REGULATIONS (NaTIONAL ELEcTRICAL Cope, 1905.) 


1. Installation Fules for Flexible Cord. 


(a) Must have an approved insulation and covering. 

(b) Must not be used where the difference of potential between the two 
wires is more than 300 volts. 

(c) Must not be used as а support for clusters. 

(d) Must not be used except for pendants, wiring of fixtures, portable 
lamps or motors, and portable heating apparatus. 

The practice of making the pendants unnecessarily long and then 
looping them up with cord adjusters is strongly advised against. Itoffers 
a temptation to carry about lamps which are intended to hang freely in 
the air, and the cord adjusters wear off the insulation very rapidly. 

For all portable work, including those pendants which are liable to be 
moved about sufficiently to come in contact with surrounding objecta, 
flexible wires and cables especially designed to withstand this severe ser- 
vice are on the market, and should be used. 

(e) Must not ba used in show windowa. 

( А ) Must be protected by insulated bushings where the cord enters the 
socket. 

(g) Must be so suspended that the entire weight of the socket and 
lamp will be borne by some approved device under the bushing in the 
socket, and above the point where the cord comes through the ceiling 
block or rosette, in order that the strain may be taken from the joints 
and binding screws. 


This is usually accomplished by knots in the cord inside the socket 
and rosette, · 


2. Materials and Construction for Flexible Cord. 


(a) Must, except as required for portable heating apparatus, be made 
of stranded copper conductors, each strand to be not larger than No. 26 
(16 mils) or smaller than No. 30 (10 mils) B. & S. gauge, and each 
stranded conductor must be covered by an approved insulation and pro- 
tected from mechanical injury by a tough braided outer covering. 

(0) Each stranded conductor must have a carrying capacity equivalent 
to not less than a No. 18 (40 mils) B. & S. gauge wire. 

(c) The covering of each stranded conductor must ba made up as 
follows :— 

1. A tight close wind of fine cotton. 
2. The insulation proper, which shall be waterproof. 
3. Ап outer cover of silk or cotton. 


The wind of copper tends to prevent & broken strand puncturing the 
insulation and causing а short-circuit. It also keeps the rubber from 
corroding the copper. 

(d) The insulation must be solid, at least 3 in. thick, and must show an 
insulation resistance of 50 megohms per mile throughout two weeks’ im- 
mersion in water at 709F., and stand the following tests :— 

Zach foot of the completed covering must show а dielectrio strength 
sufficient to resiet throughout five minutes the application of an E.M.F. 
10 to the thickness of insulation in accordance with the follow. 
ing table 


Thickness in Breakdown Test on 1 ft. 


64ths inches. 
I. ibis Vi das qu) 3,000 volts alternating current. 
o damas „000 „ » " 
S PSOE 9,000 „ 2 - 
BS. РО КОСО 11,000 „ ^ ўз 


(e) The outer protecting braiding should be so put on and sealed in place 
that when cut it will not fray out, and where cotton is used it should be 
impregnated with a flame.proof paint, which will not have an injurious 
effect on the insulation. 

(f) Flexible cord for use on portable lamps, small motora, or any device 
which is liable to be carried about must meet all the above requirements 
as to construction and thickness of insulation, and in addition must have 
& tough braided cover over the whole. There must also be an extra layer 
of rubber between the outer cover and the flexible cord, and in moist 
places the outer cover must be saturated with a moisture-proof compound. 
In offices, dwellings or in similar places where the appearance is an 


ee feature, a silk cover may be substituted for the weather-proof 
raid, 


For Portable Heating Apparatus (applies to all smoothing irons, c., 
and to any other device requiring more than 250 watts). 

(y) Must be made up as follows: | - 

1. Conductors must be of braided copper, cach strand not to be larger 
than No. 30 (10 mils) or smaller than No. 36 (5 mils) В. & S. gauge. 

When conductors have a greater carrying capacity than No. 12 
(80 mils) B. &. S. gauge they may be braided or stranded with each 
strand as large as No. 28 1 mils) B. & S. gauge. If stranded, there 


must be a tight, close wind of cotton between the conductor and the 
insulation. 


2. An insulating covering of rubber or other approved material not 
less than zu in. in thickness. 

3. A braided covering not less than , in. thick composed of best 
quality long fibre asbestos containing not over 5 per cent. of vegetable fibre. 

4. The several conductors comprising the cord to be enclosed by an 
outer reinforcing covering not less than g'z in. thick, especially designed 
to resist abrasion and во treated as to prevent the covering from fraying. 


APPENDIX B. 


FnENcH REGULATIONS (SYNDICAT PROFESSIONEL DES INDUSTRIES ELEC- 
TRIQUES, JANUARY, 1906). 


1. Insulation of Flexible Conductors. 


(a) Medium Insulation.—This should consist of a layer of cotton and 
а layer of natural rubber or a layer of vulcanised rubber. Mechanical 
protection to consist of a layer of silk or glazed braid. 

(b) High Insulation.—This should comprise two layers of natural rubber 
or two layers of vulcanised rubber. Mechanical protection is to be se- 
cured by silk braid or glazed braid. 

(c) Flexible Conductors for Pendants.—Flexibles employed for wiring 
pendants should be insulated by one or two layers of rubber protected 
by silk braiding and a plaiting treated with paraffin. This applies to 
installations up to 110 volts, and the insulation resistance should be 
600 meghoms per kilometre (§ mile) after 24 hours’ immersion in water 
at 15°C. For 200 volt circuit the insulation should comprise two vul. 
canised rubber layers, a silk braiding and a paraffin wrapper giving an 
insulation resistance of 600 megohms per kilometre. These specifications 
are given merely as an indication of the practice to be adopted, and there 
їз no obligation to comply with them where the conditions do not admit 
of doing во, | | 

(d) Nature of Insulation, — At the time of fixing, the insulation of con- 
ductors should satisfy the specification ; the insulating material should 
not crack, and conductors covered by an insulating material contain- 
ing sulphar should be tinned. 

Rubber used for insulation may be classed :— 

1, Para rubber tape made of pure Para rubber. 

2. Natural rubber made of indiarubber vulcanised after application, 

3. Vulcanised rubber used as a sheath and vulcanised during the pro- 
cess of manufacturing the wire. If there are several layers, these should 
be perfectly adherent to one another. 

(e) Conductors for flexible wires or cables should be stranded, each 
strand being not more than 0-25 mm. (10 mils) diameter. 

(f) Conditions of Installation.—Conductors baving only a medium” 
insulation can only be employed where the pressure is below 150 volts. 
When the pres:ure is 150-250 volts between the conductors or 155-500 in 
relation to earth, the insulation resistance should not be less than 600 
megohms, and when the pressure between the conductors is between 250 
and 500 volts the insulation resistance should be 1,200 megohms at least. 
The use of metallic ligatures for multiple conductors is forbidden. 

For joining flexible wires to one another and to conductors it is re- 
commended to employ rosettes with screwed contacts. 

Flexible conductor branchings must be made from the main circuit by 
means of a contact plug or some similar apparatus. 

Regulations other than the above adopted by the Associations Fran- 
çaises de Proprietaires d’Appareils à vapeur ayant un service électrique, 
the Association des Industriels du Nord, and the Association Normande 
pour prevenir les Accidents. These rules were drawn up in 1900 and re- 
vised in 1903-1904, and are chiefly employed in the north and east of 
France. 

2. Insulation. 


1. Para rubber tape made of pure Para rubber and vulcanised without 
excess of sulphur. At 15°С. (59 F.) and within 30 seconds it ought to be 
capable of being stretched to six times its length, 10 times in succession, 
without cracking or breaking. 

(a) “Medium” Insulation.—This should comprise either (a) two layers 
of Para rubber with necessary braided covering, or (b) two layers of 
„natural rubber with necessary braiding, or (c) one layer of vulcanised 
rubber, without being watertight. In specifications a and 5, the mini- 
mum weight in grammes of rubber per metre of single wire isthe same as 
the diameter of the core in millimetres. In specification c the thickness 
of the rubber layer should be at least (0:'5+0:1d) mm. (d being the 
diameter of the core in millimetres). Mechanical protection is to 
consist of a layer of silk or glazed cotton, 

(b) “ High” Insulation (300 megohms).—This should comprise two 
layers of rubber, of which one at least should be vulcanised and completely 
water-proof, the minimum thickness of which should be (0:7 +0-1 d) mm. 

(c) „Very High” Insulation (600 megohms).— This should comprise 
two layers of vulcanised rubber, completely water-proof, of the following 
minimum thickness (0:9 +10 d) mm. | 

(d) Flexible Wires for Pendants.—Flexibles for this purpose corres- 
ponding to specifications a and b, the minimum insulation thickness may 
be reduced one-third, provided the external protecting layer is of braided 
silk treated with wax. 

Multiple flexible conductors must not be employed in dwellings except 
in perfectly dry places where explosive mixtures are neither generated 
nor accumulated, and they should be at least 3 mm. (0:12 in.) from walls 
and ceilings. 

Multiple conductors should be avoided as far as possible for ооппес- 
tions with commutators and circuit-breakers. In places where there is 
inflammable dust or nap which becomes attracted to the wires this 
method will not be allowed. 

When there is risk of movable flexible wires getting soaked with water 
(as in dye-works, breweries, &c.), they should be inserted in a rubber tube 
hermetically sealed at its two extremities, 
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do" APPENDIX C. 
QzBMAN REGULATIONS (ISSUED BY THE VERBAND DEUTSCHER ELECTRO- 
TECHNIKER JUNR, 1901; AMENDED JUNE, 1904 and 1905). 

1. Flexibles may be employed with two classes of insulation—viz. : (1) 
Rubber put on spirally in the form of tape, (2) rabber in the form of a 
continuous sheath. Taped rubber flexibles may only be used in dry 
living rooms for pressures up to 125 volts. They may not be used under 
dress material or for portable fittings, and may not be installed in cellars, 
under floors, in bedrooms or halls. The vulcanised rubber may, however, 
be used up to 1,000 volts for fixed apparatus and up to 500 volts for port- 
able purposes. 

STANDARD REGULATIONS FOR TAPED AND VULCANISED RUBBER FLEXIBLES. 


2. (a) Taped Rubber Fleribles.—This insulation may be applied to 
conductors of from 1 sq. mm. to 4 sq. mm. 
(0-0015 вд. in. to 0-0062 sq. in.) in cross- 
sectional area. 


Each single conductor must be provided over the rubber with a pro- 
tective sheath, the character of which will depend upon the nature of 
the work for which it is intended. 


(c) Flexibles for Portable Apparatus.— Conductors for portable арра. 
ratus must, in addition to the above, be provided with a suitable covering 
common to both conductors. 


(d) Flexibles for Counterweight Fittings.—The conductors must have 
а cross-sectional area of 0:75 sq. mm. (0:0016 sq. in.), made np of stranded 
tinned copper wires of not more than 0:3 mm. (12 mils) diameter, covered 
with cotton and with a vuleanised rubber sheath of 0:6 mm. (24 mils) 
wall. The two conductors are to be made up with a suspending string or 
cord of suitable material, and are to receive a common braiding of cotton, 
hemp, silk or similar material. The suspending cord can be double and 
on both sides of the conductors ; if it is metallic it must be itself covered 


No.2. 


The conductors to consist of stranded tin- = 999 Р L^ 8 
ned oo wires of not more than 0:3 mm. Wu A MN d No3 Š 
(12 mils) diameter. The conductor is to be E ai а z^ 8 
over with cotton and lapped with un- 4 d , | x 
adulterated pure Para strip, which is to be > 7 | . pum No.4 Š 
unvuleanised. The overlap of the tapes is to = 100 BE E : 3 
be at least 2 mm. (0-08 in.). The weight of the 8 у, p» . Р 
rubber covering for 100 metres (109°3 yds.) & — = & 
length of single untwisted conductor is not to 0 11 24 36 18 6 72 3 ш. 3 dj D 
be less than the folowing саш Percentage of Breaking Load. Percentage of Breaking Load. ч 
Weight of phere ое Rubber Fro. 12.—JackET COMPOUND. Fic, 18.— SEPARATOR COMPOUND. 
2 2 D E D F y 
чоро Weight of rubber covering. Eon н сс сар LM а EN C 
. _ фено. | O 1 | во | 904 | 462 682 | 068 | 290 0. I. 65 | 246 | 406 | 580/065 | 280 | 0-64 
| аа in, Grammeaper| Dem — P| BURR S m mue Hi sim mm m 
mm. 100 metres. 100у48. _ a 35 | 14 | 406, 530 | 035 120 | 0-79 IV. | 85 | 128 | 512 | 775| O2 | 108 019 
10 000155 130 0:262 FUR не = 
| A--Number of Sample. B-Percentage of Rubber, C= Extensi , of B Я 
15 000232 155 0:318 D=70 рег cent. of Breaking Load. E=Breaking Load in Lbs. t Inch. 70%/ B Coefficient e 
m 999525 | e do 5 [еко per Vente of Breaking Load. F/D= Coefficient of. Retraction. Load added or 


Note.—For the purpose of testing for the 
above the mean of five weighings of 1 metre sample lengths is to be 
taken. Tolerance for dimensions and weight, 5 per cent. 


Over the rubber tape each single conductor must have a cotton oover- 
ing, and over this a braiding of insulating material such as silk or glacé 
cotton, which must be non-inflammable. 


Percentage Extension, 


700 


200 800 
Actual Load in Lbs. per Sq. Inch of Original Area. 

Fic. 14.—Retracrion CURVES OBTAINED FROM Fia. 12. 

Testa on Vulcanised Strip. Jacket Compound. Sample: No. 1, 60 per cent , No. 2, 63 


100 


of Rubber. 


‘The conductors must, in a dry condition, be capable of satisfactorily 
withstanding a test pressure of 500 volts alternating for half an hour. 


(b) Fulcanised Rubber Flexibles.—These are permissible in sections of 
0:75 вд. mm. to 6 sq. mm. (0:0011 sq. in. to 0:0093 sq. in.). 

The conductors to consist of stranded tinned copper wire of not more 
than 0-3 mm. (11:7 e diameter. 

The conductors are then to be spun over with cotton and enclosed in a 
watertight sheath of vulcanised rubber. The quality of the rabber sheath 
must be such that it will after 24 hours’ immersion in water successfully 
withstand half an hour’s application of 2,000 volts alternating between 
the conductor and the water. The temperature of the water to be not 
more than 25°C. 

The thickness of the rabber covering to be as follows :— 


Thickness of Rubber Covering for Vulcanised Flexibles (J. D. E.) 


Cross-sectional area of Thickness of rubber covering. 


conductor. Maximum. : Minimum. 
sq. mm. вд. in mm. mils. mm | mile 
0-75 090116 11 . 43 0:8 31 
10 0-001556 11 43 . 08 31 
15 0:00232 11 43 0˙8 31 
25  , 00088 | 14 55 | l0 39 
40 0090630 14 655 10 39 
69 .- 000930 14 65 | 1:0 39 


Note.—Tolerance for dimensions, 5 per cent, 


Plotted on a Base of Actual Load in Lbs. rer Sq. Inch of Original Area. 


with cotton or braided. Ia connecting up the leads should be left longer 
than the suspending cord. The completed flexibles must be so pliable 
that single conductors can be worked over pulleys of 26 mm. (1 in.) 
diameter and twin conductors over pulleys of 35mm. (1:38 in.) diameter 
without injury. These flexibles in a dry condition must be able to with- 
stand an alternating pressure of 1,000 volts. 


No.2. 


Ё 
di pe 
— 
Fr 


Percentage Extension. 


400 


100 800 
Actual Load in Lbs, per Sq. Inch of Original Area. 
Fia. 15.—Extexsion CURVES OBTAINED FROM 119. 12. 


т cent., No. 3, 40 per cent., No. 4, 35 per cent. 
Load = 70 per cent. of the Breaking Load. 


DISCUSSION. 


Prof. SCHWARTZ showed some additional diagrams, Figs. 12, 13, 14, 
15, 16, 17, not included in the Paper, and said that through the kind co- 
operation of one of the firms he had been furnished with & series of strips of 
jacket and separator compound with definite percentages of rubber and 
vuleanised in the same way, The other ingredients of the compound were 
varied according to the experience of the manufsbtarer in order to produce 
the best results for each per cent. of rubber, The hysteresis loops could 
be plotted in a number of ways. Figs. 12 and 13 were plotted on a base 
of per cent. of breaking load ; in these cases each sample was stressed up 
to 72 per cent. of its breaking load. It was seen that the loops plotted 
in this way did not place the samples in the order of their rubber con- 
tents; a reference to the table beneath, however, showed that C/D, the 
coefficient of extension, and F/ D, the coefficient of retraction, placed the 
samples in their proper order. Pigs. 14 and 15 were for the retractions and 
extensions of the jacket compound ; the values were obtained from Fig. 
19 and were plotted an а base of actual load. Considering Fig. 15 and 
ascuming the dotted curve No. 1 as representing the standard, there was 
n^ difficulty in placing the other samples in their order of merit. Fig. 16 
showed the decrease in the extension at rupture, after heating at 150°F. 
for 10 days; this again placed the samples in the order of their rubber 
contents, but the breaking load curve Fig. 17 did not do so. 

Мт. C. P. SPARKS (chairman of the Wiring Rules committee) said 
that, on behalf of the Wirfng Rules committee, he tendered special 
thanks to Prof. Schwartz for the mass of detail which he had put at their 
disposal. Last year, when the question of the revision of the Institution 
wiring rules was before the committee, they were met with the want of 
data with regard to the flexibles then in common use, and Prof. Schwartz 


E 
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had given them his hearty co-operation in elucidating certain points. 
Some four or five yearsago, when the rules were under revision, no tests 
as to flexibles were available, and rather than have no test at all they 
had specified for & 1,000 volt test, but farther experiments had shown 
that this test was not effectual. By the rules now issued they had raised 
the standard and specified for a 1,500 volt test for a quarter of an hour. 
That this was not an excessively severe test was shown by the fact that 
it was less severe than that imposed by the rules in force in other 
countries. Prof. Schwartz had drawn their attention to the relative 
merits of vuleanised as against pure rubber flexible, and the results of 
his investigations were in favour of the pure rubber, the greater 
durability of such flexible being clearly shown. In the new wiring 
rules (sec. 44) they drew attention to the desirability of using 
pure rubber flexible, especially when used in positions where such 
flexible would be bent a large number of times. The author had 
said: “For mill and factory lighting it is impossible for economic 
reasons to employ only 5 ampere circuits where long aisles are to be lit.” 
He thought there was some misunderstanding on this point. There was 
no difficulty in controlling a 100 or 200-light circuit so long as each section 
was effectively guarded, so far as fusing was concerned. In revising the 
rules some five years back they introduced a section (now sec. 21) drawing 
attention to the necessity for wiring from distributing centres, so that no 
final circuit carried more than 5 amperes up to 125 volts or more than 
8 amperes from 125 to 250 volts, and in his opinion that was one of the 
soundest rules and one of the most necessary rules that the Institution 
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Fic. 16.—EXTENSION CURVE. 


had ever issued. If that rule was carefully adhered to, the risks usually 
гап would be enormously minimised. If circuits were reasonably fused 
the safety of the whole system was obtained. In the new wiring rules 
some definite instructions were given as to the way in which exposed 
wiring had to be done, and he thought that with the use of the sub- 
circuit system there was a very great field for exposed work, as it 
would lead to the use of electricity in many cases where the capital 
cost of the system must be low. Comparing samples of rubber 
to-day, one felt that one was dealing with an entirely different article 
from what was the case in the earlier days. They had before them 
that evening specimens of pure rubber flexibles, manufactured in. Eng- 
land, which had been in use 20 or 25 years, and were little the worse. 
Whether they could now manufacture such cables he believed was purely 
a question of raw material. He hoped the cable makers would throw 
some light on this subject. A reliable but simple test of rubber was 
wanted to protect both buyer and seller. 
This discussion will be concluded in our next issue. 


PARLIAMENTARY INTELLIGENCE. 


— — ——— 


RADIO-TELEGRAPHIC CONVENTION. 


On Tuesday. last week, at the conclusion of Sir Oliver Lodge's evidence, 
. Mr. HENRY MUIRHEAD was the next witness, and gave evidence on 
behalf of his brother, Dr. Alexander Muirhead. This evidence consisted, 
to a large extent, of a confirmation of Sir Oliver Lodge’s statements. 
Witness said, however, that he wished to correct one or two slight errors 
in figures given by Sir Oliver. .In the case of the Andaman Islands 
installation the horse-power used was 4 н.р. and the maximum distance 
over which the station bad communicated with that power was 580 miles. 
This took place some years ago, when the Prince of Wales was in India. 
The Lodge-Muirhead Wireless Telegraph Synd. was registered on June 29, 
1901. The whole of the patents taken out by Dr. Lodge апа Dr. Muir- 
head were owned by the syndicate, the whole of the shares being held by 
Sir Oliver Lodge and Dr. Muirbead and his brothers. There were no 
foreigners associated with the Company. Mr. Marconi's patent was pub- 
lished on July 2, 1897. Two months before that date Dr. Lodge applied 
for his 1897 patent, and Maroconi's patent was published in July—it 
remained in the Patent Office as a sealed document. Therefore, Dr. 
Lodge could not know what was in Marconi's patent. The most crucial 
experiment with the Lodge-Muirhead systom was that at Hythe, previously 
referred to. The messages were sent 60 miles ueing only } н.р. They had 
had many communications with the Post Office on the subject of granting 
to them by the Postmaster-General of licenses for establishing commer- 
cial stations, but they had been put off, and had received unsatisfactory 
answers, and so never got the licences. He thought the Post Office might 
not have been indisposed to grant them licences at various times, but he 
rather thought the blocking powers were with the Admiralty. In the 


view of the Lodge-Muirhead Synd. the Admiralty intringed Dr. Lodge's 
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Fic. 17.—ВвкАктха Loan CURVE. 
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1897 patent, but they had been refused permission to test the question in 
a court of law. The first published patent for tuned wireless telegraphy 
was Lodge’s patent No. 11,575 of 1897. That was the first master patent 
for tuned wireless telegraphy in this country, and the syndicate also held 
the master patent for tuned wireless telegraphy in America. 

Sir GILBERT PARKER: Have you any litigation pending with the 
Marconi Co. — Ves. we have an action in progress. 

Did you register the principle of wireless telegraphy ?—We registered 
the method of carrying out the principle. 

5, method you patented was the first syntonised method: Unques- 
tionably. zd 

Is the action that is taking place between you and the Marconi Co. 
with regard to tuning ? — We have spent a great deal of money on adapt- 
ing our apparatus for the War Office, and the War Office were about to 
give certain orders, and as the orders did not come to hand we asked them 
why, and they wrote and stated that they had received a letter from the 
Marconi Co. claiming that the system the War Office had adopted was an 
infringement of the Marconi patent. The action now in progress is for 
threats to our customers. e 

In answer to a question by Mr. GWYNN, Witness said he thought the 
Post Office had had a good deal to do with the perfecting of the Marconi 
apparatus. The magnetic detector was a development of an invention of 
Prof. Rutherford. | Eos 


On the Committee resuming its sitting on Thursday last week, 

Mr. NEVIL MASKELYNE, technical adviser to the Amalgamated 
| Radio-Telegraph Co. (Ltd.), was the first 
witness to give evidence. He said: I repre- 
sent the Amalgamated Radio-Telegraph Co., 
of which Lord Armstrong is chairman. This 
company was registered on Sept. 15, 1906, 
and was formed to take over the interests 
of the De Forest Wireless Telegraph Synd. 
and to amalgamate therewith other interests 
more recently acquired. The company has 
a share capital of £500,000, partly subscribed. 
No public money is invested in the under. 
taking. All neces funds have been and 
are still being supplied from private and sub- 
stantial sources, and British capital alone is 
involved. Regarding the commercial and 
technical standing of the company, it 
has already completed contracts with 
Government Departments in Great Britain, 
India, Germany and Russia; with the United Shipping Co, for four trans- 
Atlantic liners; and with Messrs. Blumenfeld Bros. Inaddition to these 
installations it owns five stations in this country and three in Denmark. 
Among the whole of the foregoing, only two stations, those supplied to 
the General Post Office for Hunstanton and Skegness, have a range 
nominally less than 100 miles. Fourteen of the stations have a range of 
200 miles and upwards, eight have a ravge of 500 miles, and one has a 
proved range of over 600 miles, 

The CHAIRMAN : Do you anticipate contrasts elsewhere in the im- 
mediate future — The company has in course of negotiation contracts 
with the Governments of Great Britain, India, Cape Colony, West 
Indies, West Africa, Egypt, Norway, Sweden, Austria, Denmark, Italy, 
Russia, Turkey, China, Manchuria and Borneo; also with various 
authorities and private firms for stations in Central America, Faroe 
Islands, Fiji, Ocean and Pleasant Islands, Christmas Island; &c. There 
are also numerous ship installations of various kinds, tenders for which 
are under consideration. In all the number of such contracts will amount 
to between 60 and 70. In many cases the acceptance of these contracts is 
held in abeyance pending the ratification of the Berlin Convention. The 
technical importance of the company’s operations has been officially 
recognised, both at home and abroad. I have been informed that various 
articles of the Convention were modified especially in view of the com- 
pany’s most recent improvements in radio-telegraphy. 

Sir EDWARD SASSOON : In what way has the company been recog- 
nised by the Home Government ї— The Home Government have been in 
communication with our company considerably. We have a contract 
under consideration by the Admiralty. As regards the expert staff of the 
company, the experts employed are of various nationalities, and include 
some of the most able men and most distinguished workers in the field 
of radio-telegraphy. The experts are of various nationalities in order 
that we may have dealings in all parts of the world. All our 
operators go through a very strict training in our laboratories 
here and in Denmark. Regarding the patents controlled by the 
company, our patents actually in force are 194 in number. Of these, 
61 are British and colonial, and 133 are foreign. In addition, there 
are some 30 patent applications still awaiting acceptance, making 
221. These include the most recent advancements and most improved 
methods connected with radio-telegraphy, and the various patentees, given 
alphabetically, are: De Forest, Ducretet, Ehret, Gehring, Maskelyne, 
Pedersen, Poulsen, Rosenthal, Schiller, Seibt, Sharman and Shoemaker. 
In order that the recent improvements contained in the company’s 
patents may be properly understood, I should like to state very briefly the 
salient points in which various radio-telegraphic systems mutually differ. 
The existing systems may differ in four radical particulars. Firstly, in 
the manner of producing Hertzian waves; secondly, in the characteristics 
of the waves produced; thirdly, in the method of detecting the trans- 
mitted waves; and fourthly, in the perfection of tuning.“ or syntony, 
and consequently the selective capabilities of the system. 

1. Different Methods of Producing Hertzian Waves.—In practice there 
are only two essentially different methods of producing Hertzian waves. 
In the older method the waves are intermittent, their energy being derived 
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from successive discharges of electric sparks. In the newer method the 
waves suffer no interruption. Their supply of energy is derived from a 
constant electric arc, similar to that of the ordinary arc lamp used for 
lighting purposes. 

2. Characteristic Differences between Waves respectively produced by 
these Two Methods.—The essential differences characterising the two kinds 
of waves may be readily understood. In the older method, known as 
" spark telegraphy," each train of waves is derived from the energy con- 
tained in an isolated electrical discharge. Therefore that energy is re- 
duced more and more as the successive waves are given off. The first 
wave is very powerful. The second is weaker, owing to the amount of 
energy absorbed in the first wave. The third is weaker still and thus 
the waves die away. In the newer method of arc-telegraphy " there ів 
no such dying away of the waves. The energy sent out with each wave 
is immediately replaced by the continuous current supplied to the are. 
The basic Poulsen patents controlling this newer system are owned by 
the Amalgamated Radio-Telegraph Co. 

3. Essentially Different Methods of Detecting Hertzian Waves.—In prac- 
tice there are two fandamental methods of receiving telegraphic signals, 
either wirelessly or by wire. These are respectively, the direct" method 
and the „ relay," method. In the former the actual energy sent out by the 
transmitting station operates the recording instrument at the receiving 
end. In the second method the transmitted energy does not record the 
signals. It is not powerful enough to do so. It merely controls a local 
supply of energy at the receiving station. That local energy records the 
actual signals. This is sometimes called the trigger principle. The 
energy transmitted will not suffice, as it were, to propel the shot from the gun. 
It is only capable of pulling the trigger. In the older spark-telegraphy, 
the receiving instruments invariably act upon some form of trigger prin- 
ciple. In the newer arc-telegraphy, the received signals may be recorded, 
directly, by the actual energy transmitted. This latter fact alone serves 
to show the superior efficiency of the newer system of radio-telegraphy. 

4. Means employed fer Tuned” or Selective Signalling.—No matter 
what system of radio-telegraphy be employed, there is only one 
method, at present, whereby signals from one station can be trans- 
mitted to another station without affecting a third station within range. 
From its analogy to acoustic principles, this method is described as 
“tuning.” The process bas been sbrouded in much unwarrantuble mys- 
tery, but it is perfectly simple, and perfectly understood by all experts 
throughout the world. It depends, primarily, upon the use of trans- 
mitting and receiving electrical circuits wbich have a similar rate of oscil- 
lation. That is to say, in each circuit a current of electricity passing 
to and fro along the wire contained in that circuit will ocoupy a certain 
definite fraction of a second in making each successive journey. Each 
swing of the tranamitter current tends to set up a similar swing in the 
receiving circuit. If the two circuits are in tune, the transmitted waves 
will continually assist and amplify the oscillations set up in the 
receiver, If not, the two circuite soon become at cross purposes, 
and instead of amplifying the action of the receiver the transmitted 
waves act in opposition to it. Thus, when two stations are out of 
tune," the receiver cannot accumulate energy from the successive 
waves radiated by the transmitter. The possibilities of tuning are well 
understood, and its limitations are clearly defined. "There is no mystery 
whatever in such matters. The transmitter must give out а definite 
number of electrical oscillations persecond. Each single oscillation must 
be too weak to affect any receiving instrument within range. The re- 
ceiver must include an electrical circuit having a definite range of oscilla- 
tion. It must not be sensitive enough to respond to a single impulse from 
any transmitter within range. The transmitter must give out oscillations 
all of which are as nearly as possible equal in intensity. The receiver 
must integrate as many impulses as possible before responding to the 
action of the transmitter. The more sensitive the receiver, and the 
weaker the individual waves radiated by the transmitter, the more per- 
fect will be the selective action of the system employed. The selectivity 
and secrecy derivable from tuning, however, must necessarily be subject 
to certain definite limitations. When stations are so near together 
that one single impulse from the transmitter at either station will 
affect the receiver at the other station, tuning is incapable of 
providing selectivity or of preventing interference, and, however 
accurate may be the means of tuning, there is no possibilty of preventing 
the reception, by any station within range, of messages transmitted by 
the apparatus employed in any system whatever. , | 

The superiority of the continuous-wave or arc-telegraphy system is due 
to the facts already indicated. In the first place, the waves are of equal 
intensity, and thus we avoid the defects due to the necessity of building 
up an increasing store of received energy by means of constantly failing 
waves. Secondly, each individual wave is too weak to affect a receiving 
station even at a short distance, and thus there is great freedom from 
interference. At the same time the tuning is very accurate, because 
only by means of sharp taning can a sufficient amount of energy be 
accumulated at the receiving station. Thirdly, the receiving apparatus 
may be very insensitive, because the continuous nature of the waves will 
allow ample energy to be accumulated for overcoming that insensitive- 
ness. All these facts tend to produce great efficiency and selectivity. In 
actual practice a difference of 1 per cent. in wave-length will suffice to 
prevent interference between two lines of communication working within 
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m what I have said it will be evident that our latest app iratus is 
capable of working within a comparatively short distance of other instal- 
lations without suffering disturbanoe. In fact, when using the continuous- 
wave system in ordinary practice we are never aware of the existence of 
waves transmitted by other stotions. And, according to my experience, 
other stations are equally undisturbed by our signals. "lherefore we 
claim, and reasonably so I think, that we should be allowed to erect and 
operate continuous-wave stations, for our own special purposes, where- 


ever we may wish to do so, Naturally, we should not wish to build 
stations where they would be likely to interfere with others, because in so 
doing others would probably interfere with our working. Under the Con. 
vention we should be entitled to put up stations for our own special purposes, 
but in existing circumstances licences have to be refused us because such 
licences would permit us touse the means commonly employed in wireless 
telegraphy ; or, at any rate, there would be nothing to prevent vessels 
from signalling to us by the ordinary means, and thus interfering with 
neighbouring stations. The result is that, at present, we are debarred 
from obtaining communication in various important localities—notably 
on the south coast of England. We may not erect stations of our own, 
and the existing stations will not accept messages from vessels using our 
apparatus. Even the stations controlled by Lloyds are debarred from 
communicating with us. This we consider to be not only a very great 
hardship, but also an injustice. Our more perfect system is hampered 
by restrictions imposed upon us by those who employ an older and ex- 
tremely primitive system. The present lack of general organisation 
undoubtedly results in the loss of & vast amount of business 
which would otherwise be done. In very many instances vessels 
cannot be fitted with our apparatus, because in the localities where 
communication is most needed we have no shore stations to take 
the messages. The existing stations will not communicate, and 
we are not allowed to erect stations of our own. To obtain the 
required communication, those vessels must be fitted with the type of 
apparatus ueed at the existing shore stations. The owners of those vessels 
refuze to adopt that type of apparatus, and therefore there arises a total 
loss of much valuable business and there is great hindrance to progress. 

The CHAIRMAN: You consider there is necessity for ratification of 
the Convention ?—If the Convention be ratified the detrimental сігоою - 
stances * have mentioned must automatically cease to exist. Not only 
would this benefit radio-telegraphic companies in general, but also the 
particular company which at present refuses to intercommunicate with 
other systems. lf the principle of general intereommunication were 
adopted, my company, for example, could immediately undertake 
the equipment of numerous vessels which at present it would be use- 
tess to equip. Therein we should benefit. The existing stations 
would accept messages from those vessels, and would be paid for doing 
so. They would obtain much traffic, which now they do not get. Further. 
we should have no justification for our present desire to erect stations 
which would enter into competition with those that already exist. Such 
being the case, I ventare to say that intercommunication would benefit 
the owners of existing stations at least as much as it would benefit the 
company I represent. Concerning the Convention as a whols, there isin 
my mind no shadow of doubt as to the desirability of having it ratified 
by the British Government. Broadly speaking, I have two main reasons 
for adopting that view. Firstly, the present state of chaos is intolerable 
and utterly opposed to rational progress ; while, if the Convention were 
ratified, that chaos would be converted into order. Secondly, the British 
delegates who attended the Berlin Conference practically dictated the 
final wording of the Convention. In all matters affecting the interests of 
this country they carried their points. They express themselves satisfied 
with the result of their efforts. If I had no other reason for supporting 
the Convention, these considerations would compel me to do so. I have 
reason to appreciate the ability of those gentlemen who represented 
Great Britain at the Conference, and it seems to me that this country 
should unhesitatingly abide by their decision. | С 

Asked by the Chairman if he wished to allude to апу point raised by 
Mr. Cuthbert Hall in his evidence, Mr. Maskelyne said he felt it his duty 
to do so, as representing the Amalgamated Radio-Telegraph Co. Mr. 
Hall had said the partioular feature of the Marconi apparatus was the 
aerial and earth connections, but he would point out that these were used 
by Dolbear in 1886 and by Edison in 1891. He could not see, therefore, 
how these connections could be a particular feature of the Marconi system, 
seeing that Mr. Marconi’s patent was taken out in 1896. In regard to 
Mr. Hall’s statement that there were no stations carrying on а 
public wireless telegraph service by other systems, he would say that 
the Amalgamated Radio- Telegraph Co. and also the American De 
Forest Co. carried on a public service. The official list prepared 
by Mr. Gavey would show that there were many other stations which 
undertook commercial work. On behalf of his own oompany he would 
say that their efforts in this direction were peg hampered under 
existing circumstances. Mr. Hall had said that the policy of non- 
intercommunication had been justified to a certain extent. He felt that 
the only justification for any policy consisted in its result, and во far the 

rincipal result produced by the policy of the Marconi Co. had been the 
hastening of the establishment of an International Convention, to which 
that policy was entirely opposed. As regarded interference, Mr. Hall 
had stated that they had had that difficulty, but had eliminated com- 
petition between operators by the introduction of a bonus system, under 
which operators received а certain bonus on every message, provided that 
every ruleand regulation had been observed. If this were the only possible 
solution of the difficulty, he would suggest that under the Convention it 
would be quite as efficient as in the present circumstances. The neces- 
sity for introducing the bonus system showed that private organisation 
was not able to prevent interference. The only remedy had been to bribe 
the operators not to interfere. | 

Questioned as to whether he regarded the Poulsen system as being 
superior to all others, Witness said he did. He looked for the time when 
the'arctelegraph, or, at any rate, some form of continuous-wave telegraphy, 
would be universal. Any stations having already the sparking system 
could adopt the Poulsen system as well. The statement that communi- 
cation between Denmark ani the Danish West Indies by the Poulsen 
system had been established was inaccurate, inasmuch as they had no 
station in the Danish West Indies. | 
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DEPRECIATION. 


There are few subjects on the financial side of electrical 
engineering that have given rise to more discussion than 
that of depreciation ; but the results of discussions so far 
have been decidedly meagre, and consequently there are 
no very well recognised rules to be followed. We are, therc- 
fore, glad that Mr. НАМмохр has brought the subject before 
the Institution of Electrical Engineers, and we hope that 
greater uniformity in ideas will be the result, though time 
alone can really show the correctness or otherwise of the 
necessary assumptions. 

Depreciation is often surrounded by an air of mystery, 
which arises no doubt from the fact that when people discuss 
the subject they do not all necessarily mean exactly the 
same thing, some including considerably more than others 
in this term through lack of definition. But we think it 
will be generally admitted, assuming the plant to be properly 
maintained, that depreciation is merely another word for 
decrease in the value of plant up to the end of its useful 
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life. If this view is accepted then it is a simple matter to 
determine the amount of the depreciation if the life can be 
arrived at. 

Something, of course, depends upon what is regarded as 
proper maintenance. Ву this term we mean that certain 
parts which are subject to wear should be renewed from 
time to time and repaired as found necessary. Even when 
this is done, there comes a time when the cost of repairs 
becomes excessive, when breakdowns become frequent, and 
when, therefore, the useful life of the plant must be con- 
sidered to be at an end. In the discussion upon Mr. 
HAMMOND’S Paper, Mr. MATHESON put forward the view 
that if plant is properly maintained, its value remains con- 
stant, or even increases. With this view we cannot agree, 
for a time must inevitably come when plant must be 
scrapped, unless the meaning of the term “ maintenance " 
is во enlarged that it includes the complete replacement of 
plant. Nor ean we allow that the writing off of 3 per 
cent. of the value of the plant standing in the books each 
year 18 sufficient (unless new additions have been made to 
the plant). Ifthe capital sum remains constant, then the 
actual sum written off under these conditions becomes less 
and less as the value of the plant on the books becomes 
decreased, so that eventually the curve showing the value 
ofthe plant as affected by the writing off of this 3 per cent. 
would become more or less flat, whereus the amount 
expended in repairs and maintenance would certainly 
inerease. Consequently the value of the plant, according 
to Mr. MarHESON's method of regarding it, would become 
greater and greater as time went on. 

With regard to the vexed question of the difference 
between companies and local authorities, we agree with Mr, 
HawMoNDp that there should be no difference as regards 
depreciation. There are, of course, differences in detail. 
Inthe one case dividends are paid, and in the other сазе 
loans are paid off and а certain rate of interest is paid on 
these loans, but there is no reason why this should affect 
the ordinary question of depreciation. So long as loans 
are repaid, and so long as a local authority is in a position 
to repay at the termination of the life of the plant, then 
allis well. Nevertheless, a sound financial position is 
sometimes difficult, owing to the way in which loans are 
granted. But there is no difficulty in providing for short- 
lived assets, which become of no value before the loan 
relating to them has been completely paid off, if suitable 
provision is made for them, as suggested by Mr. HAMMOND 
and as is already being done at Bristol. 

In making any provision, however, it is tacitly assumed 
that the life of any particular plant will be actually as 
long as it is estimated to be. Unfortunately this is not 
necessarily the case. The plant may still be in good con- 
dition, but it may be unsuitable for the work that is re- 
quired of it. In other words, it is very possible that the 
plant may for some reason have become antiquated. We 
notice that Mr. HAMMOND does not treat antiquation as a 
serious matter, but one which should be provided for only in 
times of prosperity. We think, however, that it should 

ve rather more consideration than that, and that the 
value of plant should be considered from the antiquation 
point of view regularly from time to time. The question 
is of some importance to companies, but it is of even greater 
importance to local authorities on account of the attitude 


adopted by the Local Government Board. It often becomes 
desirable that plant should be replaced; for example, by 
larger plant, or by plant which is for some reason or other 
more suited to the work, the character of which may have 
changed considerably through developments since the 
original plant was put in. In such cases, however, the 
Local Government Board make a point of deducting that 
part of the loan which has not yet been paid off from the new 
loan required for putting in the new plant. In many cases 
this leads to considerable difficulties with no adequate gain. 
So much indeed is this the case that we think the Council 
of the Institution would do well to bring pressure to bear 
upon the Local Government Board to deal with such cases 
more from the common sense point of view than by a fixed 
rule as at present. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— 
Elementary Experimental Magnetism and Electricity. By 
ILLIAM ALLANACH. (London: Longmans, Green & Co.) 3s. 6d. 

We have to congratulate the author on having succeeded 
where so many others have failed; he has produced a useful 
and intelligible elementary text book. Not the least useful 
sections of the book are the appendixes, of which the first deals 
with dynamics, the second with chemistry, while the third is 
a table of four-figure tangents. Mr. Allanach evidently appre- 
ciates the difficulty that is met with when students, and par- 
ticularly the evening class type, commence the study of elec- 
tricity and magnetism. He knows that, as a general rule, it 
is hopeless to expect from them a sufficient knowledge of 
kindred branches of science, and that these branches have to 
be mastered as the student progresses. All the matter is of an 
extremely elementary nature, but it is well and clearly ar- 
ranged. 


Einfuhrung in Die Blectrotechnick. By Prof. ANTON ZEEMANN. 
(Leipzig: A. Hartleben.) 


It is by no means a light task to endeavour to cover the 
whole ground of electrotechnics in seven semi-popular experi- 
mental lectures, which are here compressed into a book of 167 
pages, but it must be owned that the author has succeeded in 
the attempt further than one would have supposed possible. 
The lectures were delivered before the Vienna Urania, and 
start at once with the production of the current electro- 
magnetically, a description of Faraday’s experiments being 
given, leading up by clear and easy stages to the practical con- 
struction of armatures and comp'ete dynamo machines. De- 
scriptions of modern types of direct-current and alternate- 
current generators and motors are given, with simple explana- 
tions of the principal distinctive features of their construction 
and behaviour, and of electrical measurements, with the neces- 
sary instruments. A chapter is devoted to olectric traction, 
which is of some interest, as it deals with the subject from the 
Continental point of view, and shows some forms of construc- 
tion which differ materially from those in use here. Con- 
siderable attention is given to the three-phase high-voltage 
systems and the high-speed railway experiments. The fifth 
chapter is devoted to electric lighting, and is naturally, in view 
of recent developments, the most interesting. It starts with a 
very clear exposition of the problem of efficient light pro- 
duction, and shows how thoroughly the scientific nature of the 
problem has been before those who have been devising the 
metallic filament and other lamps. A description of these 
lamps and their properties follows, and this chapter may be 
commended to those interested in the subject. The remainder 
of the book is devoted to the subjects of wireless telephony, 
high-frequency alternating-current work, wireless telegraphy 
and radio-activity. The illustrations are good and the language 
simple and well chosen. 
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. THE USE OF WOODEN POLES FOR OVERHEAD 
POWER TRANSMISSION.* 


BY C. WADE. 


Summary.—In tbis Paper the author discusses the use of wooden poles 
for the support of overhead mains, and gives the resulte of a series of 
tests, the first set of which showed that the compound pole of А type was 
very much stronger than a single pole of equal area. He also describes 
the different methods of fastenings used for compound poles of the А type. 


The employment of overhead high- tension, and extra high tension 
transmission of electricity has only come into vogue in this country 
within the last two or three years. For overhead structural work 
there was an old Board of Trade regulation in force that The 
factor of safety for wires should be 6, and for all other parts 
of the structures at least 12, taking the maximum possible wind 
pressure at 50 Ib. per square foot." This has now been reduced 
from 12 to 10 for the factor of safety on the structure, and from 
50 Ib. to 301b. for the wind pressure. 

So strong was the feeling against overhead wires that tho earlier 
power companies did not even seek to obtain powers for their use. 
In consequence, some hundreds of thousands of pounds have beeu 
sunk in the earth which might have been spent with far better re- 
sults, both financially and from an engineering standpoint, on more 
comprehensive systems of overhead distribution. 

The power companies have necessarily been the missionaries of 
overhead transmission in this country. They soon found that, in 
many cases, the cost of underground mains made it unremunerative 
for them to connect on customers whom they needed and who 
needed them. The Lancashire Electric Power Co. was the first in 
England to bring the point to &n issue. Tbey approached the Board 
of Trade and were met by the authorities in a most friendly spirit. 
Plans were submitted and approved, way-leaves were arranged, and 
to-day the company has about 4$ miles of overhead mains, trans- 
mitting power at 10,000 volts pressure to a variety of industries. 
The lead of the Lancashire Power Company was quickly followed 
by the South Wales, the North Wales, the Clyde Valley, the Cleve- 
land & Durham and other companies, and there are now some 55 
miles of extra high-tension overhead transmission lines at work in 
Great Britain. | 

To those who have studied the subject—especially abroad—it 
8eems strange that this country can only boast, in 1907, of having 
55 miles of overhead mains at work. In the districts round Grenoble, 
Lyons and St. Etienne, to give only one example, there are some 
700 miles of overhead power mains at work carrying energy at pres- 
sures varying from 200 to 26,500 volts. These mains are for the 
most part carried on ordinary telegraph poles along the sides 
of the main roads. One overhead line near St. Etienne, 11 miles 
in length, carrying energy at 5,500 volts pressure, was erected for 
£160 per mile, and this sum included wayleaves, special precautions 
when crossing roads and railways, and the purchase of trees that 
were in the way of the line. 

The author, in August and November, 1906, acting on the sug- 
gestion of Mr. A. Р. Trotter, of the Board of Trade, carried out an 
exhaustive series of tests on wooden poles of varying form, lengths 
and diameter. During these tests the author had the advantage of 
the advice and help of Prof. Goodman, of Leeds, and the tables 
printed with the paper were prepared by him. 

The first set of tests carried out clearly proved: first, the very 
marked superiority of an A' over a single pole, the “А pole 
being shown to be at least three times as strong as a single pole, 
while later and more accurate tests have shown that the A” is at 
least four and a half times as strong as a single pole; second, the 
great flexibility and recuperative power of wooden poles. Some 
single poles that were tested projected free for 85 ft. from their 
housing and deflected 13, 14 and 15 ft. before breaking; and those 
that were released before the breaking point was reached showed a 
very small permanent set. It was soon seen that A ” poles were 
preferable to single poles both ав regards economy and strength. 

In testing ihe } oles it was desired to hold the butt of the pole 
firmly to а height of 5 ft., whilst the rest of it was allowed to swing 
free, o two heavy timbers were driven into the round, one for hold- 
ing the foot of the pole and the other for taking the stress 5 ft. up. 
The top end of the pole w.s supported on a specially constructed 
trolley, which ran on a platform under this end of the pole. It was 
first attempted to load the pole by weights placed on a wooden plat- 
form, suspended from the end of а wire rope sttached to the pole, 
and carried by a series of pulleys to the top of a substantial frame 
about 12 ft. high. The platform when heavily loaded sank into a pit 
dug below the freme. This method was quickly abandoned on ac- 
count of ‘he friction of the pulleys and the time o:cupied in loading 
by this crude means In subsequent tests the load was obtained by a 
gang of men with pulley-blocks, and a dynamometer was inserted in 
the loading chains. 

A similar method of holding was adopted in testing ** A " poles on 


the flat— t.c., along the line of the wires—and was satisfactory. This 
* Abstract of a Paper read before the Institution of Electrical Engineers. 


acted edmirably for single poles, but when “ A" poles were tested 
across the line of the wires in precisely the same manner, it was 
found that, owing to their taper construction, there was so much 
end slip in the housing that accurate results were impossible. When 
it was {оспа that tbe strength of “ A" poles was the really impor- 
tint point to determine, the author, acting on Prof. Goodman's 
suggestions, redesigned and reconstructed the testing apparatus and 
the methods of housing the poles, and carried out a new series 
of tests. 

In this series of tests—confined almost entirely to “А” poles—a 
different method of holding was adopted to prevent the poles from 
slipping in their housing, as shown in Fig. 1. All the poles were 
about 74 іп, to 8 in. diameter at 5 ft. from the butt. The double 
pole being placed in position, as shown, two heavy blocks, EF, 
were bolted to it, one below and one above the pair of poles about 
2 ft. 6 in. from the butt, and, in addition, a heavy iron ring, G, was 
bolted to the tension leg of the pole, below the blocks, to prevent 
them slipping down when under load. The foot of the pole was 
embedded inst а massiye timber, RS, supported on the poles 
BD. A blook, H, was inserted, as shown, to give additional stability. 

By this means, when the load was applied in the direction of the 
pile W, the leg that was under tension was unable to move away 
from the baulk A and its supports on account of the oak cross 
timbers, whilst the leg that was in compression was also unable to 
move, as its foot was pressing against the timber RS. The pole was 
therefore very rigidly held in place, in fact, far more so than would 
occur in actual practice. 


Fic. 1. 


Prof. Goodman suggested and provided a telescope, which was 
attached to the butt of the pole at MN (Fig. 1), and by this means 
it was possible to sight a plumb-bob, suspended at О, so that 
accurate readings could be obtained and any slip of the pole in its 
housing could be detected and allowed for. The use of a telescope 
in tests of this kind is a very necessary refinement that is too often 
overlooked, and one was used by the author in all tests made. The 
housing requires to be of great strength. The author believes that 
the results of these tests given in the tables are accurate, as very 
great care was taken to make them so. In all probability if a load 
equal to the test load were applied toa pole carrying wires the 
whole structure would be pulled out of the ground. | 

In these tests it was found that whereas а single pole would often 
deflect to a very large extent before breaking, an A pole, so long 
as it held together at the top, would only deflect a few inches. The 
"A" pole, however, would sustain in a direction across its two 
members— f. e., at right angles to the lines—a load four or five times 
as great at that of a single pole of the same diameter as one of the 
two members of the “А” pole. Also experiments show that an A" 
pole (as would be expected) is at least twice as strong as & single 
one of equal section, in the direction of the line, and would only 
deflect half as much. | 

The “А” poles failed in nearly every instance through the 
buckling downwards of the member in compression. This was due 
to the initial sag of this member, caused by its own weight, which it 
was impossible to allow for. This sag undoubtedly made the poles 
fail sooner than they would have дозе had they been in a vertical 
position, and the results, therefore, are less favourable than they 
would be in actual practice. But it should be noted that at this 
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point of failure the poles were not actually broken in any way, and 
if it had not been for the sag out of the line of pull they would un- 
doubtedly have sustained far greater loads. The buckled pole in 
all cases straightened itself immediately the load was released. In 
every case the load was applied approximately 2 ft. from the top of 
the pole, this being about the point where the stress would occur in 
actual work. 

In 1885 Mr. (now Sir William) Preece, chief engineer to the Post 
Office, carried out a series of tests as to the 1 of siogle poles. 
Many different kinds of poles were tested that had been seasoned for 
different lengths of time, and tests were made on creosoted and plain 
poles of different lengths and diameters. These tests, however, did 
not deal with the flexibility of the poles, nor with their strength, as 
compared with composite poles, but they are still the only data that 
we have on the strength of ordinary poles. 

From the tests carried out by the author, it appears that many 
of the poles in use in this country are misproportioned, and this 
applies particularly to “ A " poles. Some are ridiculously too large, 
while others are dangerously too small. The few that are correct 
in length and size have been selected more by luck than judgment. 
The tests showed that the usual breaking-point of & single pole, 
when tested to destruction, is about 5 ft. above ground level, or 
about 10 ft. from the butt. The diameter of a pole at this point is, 
therefore, the most important dimension to consider in choosing 
one suitable for certain loads. The top diameter of a poleis also of 
some litt'e importance, but this is a dimension which Nature settles, 
and thero is no object in altering the natural taper. 

The weakest point of an “A” pole is the top, where the stress 
due to windage and weight takes place. The two members of the 
pole—owing to their shape—have a ten. 
dency to slide and slip on each other 
when subjected to а load at the top. One 
member being in compression and the 
other under tension, that which is under 
tension elongates and forces itself away 
from the member in compression. 


Fig. 3. Fic. 4. 

The important thing about an A " pole is its construction and 
{һе method adopted to hold its two members at the top. The 
au hor's method of securing them is shown in Fig. 2. The two 
members are scarfed to such an extent as to reduce them to about 
twothirds of their original diameter. The length of the scarf 
depends, of course, on the angle at which the members are set. 
They are held together by two $ in. bolts, one about 12 in. and the 
other about 48in. from the top of the poles Аё the foot the two 
members are tied together by a wooden block about 6 ft. in length 
and 4 in. by 8 in. in section, which is let into and bolted to each 
about 21t. from the butt. It will be noticed that the arrangement 
is similar to that adopted in the tests, which were designed to follow 
as closely as possible, the conditions occurring in actual practice. 

A centre tie bolt and tubular distance piece are also used between 
the two members about 10ft. above the ground level. Instead of 
this tie bolt flat iron plates, fixed diagonally across the poles and 
bolted to the pole at each end, can also be used with advantage 
(Fig 3), by which means, undoubtedly, the pole is materially 
strengthened, and is prevented from twisting. Angles or channels 
bolted to each side of the pole, across the two members, serve the 
fame purpose. It is also desirable to insert an oak block in the 
scarf. This block should be 6 in. deep, and should be let into each 
member to a depth of about 1 in., depending on the size of the pole 
used (Fig. 4). 'l'he tests showed that if the blocks are less in depth 


of the arms and the 
together of the ends o 
strengthen the structure. 
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or if they are nearly square they tend to twist and bed their corners 
into the poles and thus force the members apart. One deep block 
in the scarf appears to be better than several of less depth, inasmuch 
as the insertion of several blocks weakens the timber, and if they 
are fixed high up they will—when under stress—squeeze the top 
part of the member on which they bear clean out of the end of the 
pole. The oak arms let into the poles to carry the insulators 
materially strengthen the structure and prevent shearing. For the 
construction of A poles the author recommends this method, 
which is the one usually adopted, but other methods are sometimes 
employed. 

The lower insulator arms are sometimes tied to the centre of the 
pole by flat ties or iron plates, which help to prevent the twisting 
parting of the two members. The tying 

the lower and upper arms also helps to 

It is, of course, most important that as 
e timber. 

Whether insulator arms should be composed of oak or angle or 
open question, into which the question of 


be equal to those of an iron one, if not 
will no doubt outlast the pole and are 


(To be concluded.) 


— — — 
DEPRECIATION. 


The following discussion took place on a Paper on “ерге. 
ciation " read by Mr. R. Hammond at last, week's meeting of 
the Institution of Electrical Engineers, and of which we gave 
an abstract in our last issue. 


DISCUSSION. 


Mr. EWING MATHESON said he did not agree with Mr. Hammond's 
Paper. There seemed to be some diffieulty in deciding what depreciation 
meant. The author seemed to think that depreciation was some 
mysterious wearing out, and that antiquation was something else. Asa 
matter of fact, depreciation was merely a convenient word for summing 
up all the necessary items of savings to provide for the unknown future. 
Machinery never wore out in any consistent way, and generating plant or 


anything else could not be made so that the whole thing and every ono 
of its component parts became worn out at one identical moment. It was 
well known that spare machinery kept for an emergency became anti- 
quated just as quickly and had to be scrapped practically at the same 
time as the regularly working machinery. Asto the author's estimation 
of the years of life of machinery, &c., on this he said that in order to 
cover depreciation, it was necessary to settle the number of years which 
would elapse before the various classes of plant and apparatus in use 
would arrive at the scrapping stage." He disagreed with this, as depre- 
ciation was not necessarily a fund for renewing the machinery when 
worn out. Ав to the author's suggestion that a sum sufficient to repay 
the amount of the debt on the expiry of the period fixed should be in- 
vested at 3 per cent. for this purpose, this was an unbusinesslike sugges- 
tion, as such available capitul would be put to better uee if kept in th: 
business. He showed a diagram illustrating his view. BB was expenditure, 
AA a depreciation curve, and CC the curve showing resulting value. 
BB went on for some years steadily, when something happened lead. 
ing to a big expenditure. All the values on BB were actual expendi- 
ture. АП the time depreciation was bringing the line ВВ down and 
appreciation was bringing it up, so that at the end of 30 years the 
assets were worth just as much as at the beginning. With an 
exact balance the equipment was all in order, and in fact had a 
bigger earning power and was worth more to the business than at the 
beginning, although worth no more to the capitalist. Mr. Hammond 
suggested insurance against antiquation other than regular wearing out, 
but no insurance could be effected through a society against many of the 
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risks for which the depreciation fund was an insurance, and covering 
work necessary to be done from time to time. As to the depreciation on 
land and buildings this was not so small a matter as Mr. Hammond 
seemed to think. If the works for any reason went out of use, to make 
the land saleable for other purposes large sums had to be expended in 
pulling down chimneys and buildings and dismantling the place generally. 
In the case of a power house having big engines with rope gear which 
had to be replaced by more modern machinery, although not to any degree 
worn out such engines would not be worth anything like their original 
coat. Again in some cases boilers had to be pulled out aud the cost of 
such pulling out was considerable, which made the question of deprecia- 
tion of boilers important. As to mains, they all knew that the earlier 
rubber-covered mains had to be taken out, in some cases after compara- 
tively short service, and therefore it was a rather daring thing to assume 
tbat cables and mains were going to last a certain definite time as there 
wight be a change of system. That was where the question of deprecia- 
tion came in. He thought most of the systems of the country were based 
on too liberal a scale, and they should not be in a hurry to reduce their 
charges or prices or to pay big dividends until they had sufficient funds 
available for any emergency or requirement, 

Mr. A. A. CAMPBELL SWINTON said that while there were a great 
many points in Mr. Hammond's Paper with which he could agree, there 
were many more with regard to which he took another view. The author 
seemed to think that depreciation could be arranged on the same basis 
for a local authority as for a company. There was, however, a great 
difference between the two—no one was obliged to become a shareholder 
in a company, but the ratepayers in respect to & municipal undertaking 
were compulsory shareholders, having at the same time very little 
control. Experience in these matters showed that it was advisable to 
put as much as possible to depreciation. It was proverbial that in the case 
of a company being bought up by a local authority, that the arbitrator put 
the then value of the undertaking at a less figure than the value of the 
undertaking as it stood in the company’s books. Companies arranging how 
much to put to depreciation should carefully consider the effect the amount 
of their depreciation fund might have upon the amount of money they 
would get when they were bought out by the local authority. A con- 
cern tbat commenced on a fairly small scale and increased gradually 
could adopt a system similar to that adopted by the great railway com- 
panies—not to have a depreciation fund at all, but to pay all renewals 
out of revenue ; but with a very large system put down all at once, the 
annual income would not be large enough at any one time to renew the 
whole system at once. With systems built up gradually it was only a 
case of small parts wearing out, and these were easily renewed. 

Mr. H. SHERLEY-PRICE said they were all agreed that there must 
be depreciation, whether in municipal, public or private hands, and, 
whether considered so or not, depreciation was as much a matter of work- 
ing expenees or establishment charges as amounts paid for rents, rates, 
taxes, coal or any other similar items of expense. The question which 
had been raised of including sinking fund with depreciation was, in hie 
estimation, a wrong basis altogether. He did not propose to deal with 
sinking fund; that was purely a question of accountancy, and, further- 
more, had already been fixed by Government and could not, therefore, be 
changed. Ii had been suggested that the correct way to arrive at a rate 
of depreciation was by estimating the life of the plant dealt with, and 
if this were easily done there would be no further difficulty in the matter, 
but it was this very fact —namely, the hypothetical life—which he main- 
tained it was impossible to fix with any degree of accuracy. In the Paper 
а list of estimated years of life, varying from 15 to 60 years, was given, 
and it was suggested that on this theoretical basis rates could be formed. 
He ventured to think that the experience of everyone would show that 
the rates adopted were much too high—probably from 30 to 50 per cent. 
too high—supposing they were fairly maintained and no case of obsoles- 
cence or accident occurred. The best method was that which had been 
adopted by many of the large engineering firms—namely, to have the 
same valuer make an annual inspection, which was only a small matter, 
and this annual inspection could go on for three, five or seven years, and 
then an entire re-valuation would be made in order to test whether the 
percentages or allowances made or added had been correctly done. 

Mr. W. R. COOPER referred to figures for life given by Sir William 
Preece in а report to the Bristol Corporation last year, and thought mem. 
bers would do well to compare tbese with those given by Mr. Hammond. 
For some items he preferred the longer lives given by Sir William Preece, 
though in some cases Mr. Hammond's would be preferable. He thought, 
however, that the figures adopted should depend somewhat on the cha- 
racter of the load, the life being longer, for example, on a lighting than 
on a traction load. Short-lived assets could be provided for satisfac- 
torily, as suggested by Mr. Hammond, but in the case of local authorities 
it was often difficult to replace plant which had become unsuitable by 
new plant, on account of the action of the Local Government Board in 
deducting any part of the loan referring to such plant, not yet paid off, 
from the new loan. Не thought the Council of the Institution would be 
well advised to take up this question with the Local Government Board 
во as to secure more common-sense treatment. 

Mr. W. W. COOK said that in fixing an amount for depreciation it was 
necessary to take into consideration both the engineer and the accoun- 
tant. The accountant was not concerned with the exact method of depre- 
ciation, his business was with the result, but the engineer was concerned 
with the exact method. 

Mr. A. H. DYKES said depreciation undoubtedly caused some contro- 
versy with the auditors. Some companies were in the habit of paying a 
maintenauce sum for the upkeep of their batteries to the manufacturers, 
who kept the batteries in absolutely good repair and working condition, 
and in a case of this kind he had in mind the question had arisen as to 
how these payments should be allocated. The auditors said that it 
should go under either insurance or repairs and maintenance, the result 
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being that the maintenance item for batteries was exceedingly high; 
but seeing that at the end of a term of years the batteries would be in as 
good condition as at the start, so far as working capacity was concerned, 
such payments should have gone to depreciation account, and the com- 
pany were entitled to debit the depreciation fund to that extent. 

т. A. WATTS thought the Paper unfortunate, as it conveyed the 
impression that the question of depreciation and the life of the plant was 
only a consideration at the profit-earning stage of its life. He thought 
this was altogether wrong. The life for the various parts of the plant 
had to be earefully considered, and the amount necessary to be set asidé 
for depreciation should follow as a matter of course. With regard to the 
treatment of residuals, he did not agree with the way in which the 
author dealt with that quantity. In arriving at the depreciation item it 
was necessary to put the residual values into the valuation. For example, 
mains would represent a considerable percentage of the total expenditure 
on electricity supply, and in the table given by Mr. Hammond а life of 
80 years was given indiscriminately to mains whether laid in ducts or laid 
solid. This, he thought, would almost invariably lead to a solid cable 
being put down as it was probably from 10 to 20 per cent. cheaper. A 
cable laid in ducts cost £1,000, compared with £900 for solid; the amount 
to be set aside for depreciation based on a 30 years life for both would, 
therefore, be considerably in favour of the solid system. If, however, 
the value of the residual was taken into account, which he estimated 
roughly would be about 25 per cent., the payments for depreciation for 
the cable laid in ducts would be reduced so far as to show a balance in 
favour of the dearer cable. 

Mr, J. HORACE BOWDEN, in a written communication, said the 
subject of Mr. Hammond’s Paper was one of the utmost importance and 
demanded the earnest consideration of all managers and engineers of 
electrical undertakings. He noted in the first proposition in the author's 
opening remarks that Mr. Hammond estimated a life of 25 years for 
machinery, apparatus, &c., costing say £100,000, which if invested in the 
undertaking would necessitate the provision of an annual sum of £4,000 
for depreciation, but on the other hand, if invested in securities at 3 per 
cent. would only require the provision of an annual sum of £2,742. 16s. 
In the first instance, Mr. Hammond stated that the book value would be 
reduced to nil at the expiration of 25 years. He thought the author must 
have overlooked the fact that if invested in the undertaking for machinery 


-and apparatus the book value would still be £100,000. In the second in- 


stance he would suggest that the principle was wrong, ав at no period 
until the expiry of the life of 25 years would sufficient provision have 
been made, which certainly was not sound finance. He presumed 
that the rate of 3 per cent. was merely figurative, and that in 
actual practice a company would invest at a smaller rate to the 
interest paid on their own debentures, which, of course, if adopted, 
would place both systems on a financial level. He took it that Mr. 
Hammond's estimate of the various lives was merely for the sake of 
example, but he trusted that, from the discussion which it would un- 
doubtedly incite, the outcome would result in the formation of a fixed 
standard of depreciation of electrical assets under the auspices of the 
I.E.E., which would be made compulsory by the Local Government 
Board and the L.C.C, He was at a loss to understand why Mr. Hammond 
placed the life of turbines on a lower estimate than reciprocating engines, 
for, if they believed the statements of the turbine builders, the wear and 
tear was considerably less than was the case with engines. It would also 
be interesting to know Mr. Hammond’s opinion on the depreciation of 
spare parts. Should these be included in capital under the allocation of 
the plant that they are subsidiary to, and thus depreciated in a similar 
manner? Certainly spare parts should not be provided out of revenue, as 
at present insisted upon by the sanctioning authorities. He would like 
to point out that land rarely depreciated, but more often considerably 
appreciated, and that no provision should be deemed necessary under 
this heading. Mr. Hammond's list of lives was too long, and would 
involve а tremendous amount of clerical labour to carry out. The system 
would be equally efficacious if the various items were allocated under a 
general heading and the lives under each heading equated. In- 
surance should be curtailed as far as possible with safety to the under- 
taking and the reserve fund built up in such a degree as to include 
provision against antiquation of the plant, &c. Не was certainly in 
agreement with Mr. Hammond that dopresiation: further to the cotn- 
pulsory sinking fund, was necessary in the case of local authorities, more 
especially those in the Metropolitan area, and he would submit the 
following suggestion to be followed by such—namely: (1) That a capital 
limit be fixed for each undertaking, which must not be exceeded unless 
the sanctioning authorities deemed the demand of the area warranted 
ваше; (2) that the normal expenditure on account of capital must not 
exceed the amount provided for sinking fund; (3) that the sinking 
fand be composed of redemption, plus an amount necessary to raise same 
to depreciation basis on the standard life of each class of asset; (4) 
that the reserve fund should provide against replacement of plant before 
the expiration of the standard life, the amount required from this fund 
being the original cost of the asset less the amount provided by sinkiag 
fund and the residual value of s&me ; provision against all extraordinary 
expenditure not covered by insurance ; provision for a working revenue 
balance ; (5) that interest on sinking fund investments be carried to 
revenue account so that in no case would the revenue be charged with 
more interest than that necessitated by outstanding debt; (6) absolute 
unanimity on the point that undertakings are only expected to be 
handed down to posterity at the then value, neither relieved of debt nor, 
on the other hand, overburdened by obsolete expenditure. 

Mr. T. C. PARSONS (communicated) said there was а point which Mr. 
Hammond mentioned which was frequently lost sight of both by the 
auditors of municipal accounts and some councillors—namely, that there 
was а difference between depreciation by a company and by a local 


| authority, in that when the local authority wrote off capital the money 
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went out of the business altogether. The proper way of looking at depre- 
ciation by a local authority, to his mind, was that such a sum should be 
added to the renewal fund which, added to the sinking fund and taking 
into consideration the residual value of the plant, would, at the end of 
the estimated life of the plant, be equal to the original expenditure on 
the plant; so that, aseuming for the sake of argument all the plant gave 
out suddenly at the end of the estimated life, the local authority would 
have no assets and no liabilities. He quite agreed with Mr. Hammond 
that it was not sound to expect a local authority undertaking, in addition 
to its sinking fund, to provide out of its revenue, or the rates, a deprecia- 
tion fand which would enable new plant to be bought at the end of the 
period of the original loan without raising fresh capital, and he did not 
know that it would be legal to depreciate in that way out of the rates. 
This was not done in any other branch of municipal enterprise, and it 
was difficult to see why it should be done in connection with electrical 
undertakings. Mr. Hammond's figures for the life were, he thought, 
well on the safe side. He thought the following figures might be taken 
as safe for life and residual value :— 


| Life Residual value. 
Machinery................ 27 oe 6 per cent. 
Accumulators ............ 15 fae. 10 12 
Manns — M 80 (vw. ДО i 
eier 8 25 УК 9 " 
Meters 12 8 5 


Instruments 12 i ads б T РР 
In regard to the question of obsolescence, he did not think that it was 
such a very vital one with the more modern stations. Assuming that the 
system of distribution was not changed, they could not expect to get 
very much more efficient plant than that which was running in many 
modern stations, and any possible gain in efficiency by using the very 
latest types of machinery would not be compensated for by the capital 
value of the existing plant, which would practically have to be scrapped. 

Mr. JOHN PLACE (communicated) said that the Paper itself seemed to 
treat depreciation on far too broad lines, and also seemed to have got into 
the groove which one might, perhaps, define as the Accountancy " 
groove; in other words, the depreciation was supposed to account, not 
only for a fand to cover the sums borrowed, but also under the same 
heading to cover the dwindling value of the plant, machinery, &c., 
involved, and in doing во it practically resolved itself into writing the 
value of these off according to rates which were to be standardised and 
used, irrespective of what the plant was and how it was maintained. It 
was dangerous and imprudent to couple the depreciation as allowed by 
accountants with tbat which should be allowed on the plant, machinery, 
&e., and this latter could not be fixed by any rule, but must. be applied 
on close investigation and examination on the spot, in a manner which 
many industrial concerns were now adopting. 

Mr. ROBERT HAMMOND, in reply, said his idea in preparing the 
Paper had been principally to endeavour to get the Local Government 
Board to accept his view on local authority loans. The point raised by 
Mr. Swinton as to whether companies which were subject to purchase by 
the local authority should set aside out of their profits a depreciation 
fund was an important one. Mr. Swinton seemed to think that if they 
did set aside a depreciation fund the local authority might claim it in 
1931. If there were any fear of that, obviously the companies would be 
most foolish if they did anything of the kind. The words of the act were, 
however, distinct that the local authority had the power to purchase 
upon the basis of the then value of the plant, machinery and apparatus, 
consideration being given to the fact that it was in & position to give 
supply—that' was, that it was bought as a going concern. He could 
not conceive that anyone would suppose that an arbitrator, having arrived 
at an estimation of the then value of the plant, would eay that the depre- 
ciation fund must be handed over as well. 


CORRESPONDENCE. 


THE ECONOMY OF REVERSIBLE BOOSTERS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: I am єоггу to learn that Mr. Salter considers himself 
misunderstood, but, after perusing his last letter, I am at a 
loss to understand what his position really is. To assert that 
results obtained by the use of a battery and booster, which do 
not happen to support his previously expressed views, are of 
little or no value because the conditions may have varied 
during the periods under comparison, may or may not be 
" upfair criticism," but it is hardly the attitude of the disin- 
terested inquirer which Mr. Salter professes to be. 

In my last letter I answered Mr. Salter's inquiries re the 
quality of coal, and showed from his own Paper that the 
increased load factor could have only a slight influence on the 
results. I do not agree that the curve is correct any more 
than I agree with the opinions expressed in the Paper, but 
simply used it to answer his contention that the improved load 
factor and increased output rendered the comparison “ nuga- 
tory." In his last letter he even improves on his former 
position and refuses to accept the results because the quality 
of the stoking or the draught may not have been the same 


———— — — 


during the two periods and furthor states that if there is 
even à possibility of those conditions varying the comparison 
is of little or no value." 

Most engineers, like myself, would be highly pleased if we 
could attain the possibility of eliminating all variation in con- 
ditions during even short periods, and when the period of: 
comparison extends to nine months, it must be regretfully 
admitted that conditions will vary. The quality of the 
stoking may not have suffered much during the period under 
comparison, as the stokers are of the mechanical type; but the 
conditions of draught, I am sorry to say, have not been 
recorded. In spite of these defects, I still think that results 
obtained in this manner— i.e., comparative fuel tests taken 
over long periods—are not wholly without value, and may be 
quite fairly used to prove the economy or otherwise of 
adopting certain types of plant. I am further inclined to the 
opinion that the possibility of varying conditions is less in 
comparisons of this kind than in the tests tabulated in Mr. 
Salter's Paper, where we find that a period of only 12 hours, 


with and without a battery, is considered sufficient to prove 
the case asainet all boosters Latten. Such a tost, 


to afford a perfect comparison, must ensure that the battery is 
in exactly the same condition of charge at the commencement 
and end of the runs. The accuracy cf the instruments used 
for electrical output and steam consumption must be beyond 
dispute. A short-period test of this nature may, indeed, be 
utterly worthless for comparison purposes, but Mr. Salter is 
quite prepared, on the strength of such results, to condemn in 
the mo:t wholesale fashion the use of batteries under all con- 
ditions, refusing at the same time to accept evidence which 
does not agree with his own conclusions, on the plea that the 
possibility of the conditions having varied renders the com- 
parison of little or no value. | 

The attempt at sareasm regarding the cost of building at 
Greenock may be ignored, but for Mr. Salter's information I 
may state that the cost of a battery housestatcd by me (.£400) 
is practically the actual cost of а house built to accommodato 
а battery ofsimilar capacity. Iam not interested in the manu- 
facture of batteries and boosters and cannot afford to be a 
faldist. I should be pleased to supply Mr. Salter with the 
particulara which he still desires if he will inform me exactly 
what he wants. I am afraid, however, that his obvious desire 
to defend the extreme position taken up in his Paper is hardly 
conducive to a fair and impartial consideration of the merits 
of the question.—Yours, &c., J. A. ROBERTSON. 

Greenock, April 30. 


VECTORS AND WATTFUL CURRENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Rotating Vectors. A simple method of indicating tho 
direction and speed of a rotating vector is shown in the figure 
herewith. Vectors P and Q rotate clockwise, but Q twice as 
fast as P, thia being indicated by 
the double half-arrow-head on Q. 
R rotates in the opposite direction, 
and three times аз fast as indicated 
by the three half-arrow-heads. This 
method is simpler and more easily 
used than the ordinary one of putting 
arrows at the head cf the vector. 


Wattful Current.—Some word ap- 
pears to be necessary to represent 
the converse of “ wattless.” The 
text books do not appear to agree amongst themse'ves as to 
what it should be called, and some of the expressions used, 
such as “effective " and “ useful ” current, are not correct, for 
current used in heating up conductors is frequently the reverse 
of useful, and also inefficient, from the engineer's point of view. 

Analogy with such words as joyful, tactful and similar 
words would scem to show tbat the word“ wattful " is correct, 
while it bas the advantage of having a distinct meaning of its 
own which cannot be confused with anything else. 

These suggestions may not, be origipal, but I have not scen 
them in use.— Yours, &c., C. TURNBULL. 

Tynemouth, April 27. 
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THE ELECTROLYTIC LIGHTNING ARRESTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read with interest the letter of Mr. Charles С. 
Garrard in your issue of March 15th, ascribing broadly the 
invention of the electrolytic lightning arrester to Mr. S. Z. 
de Ferranti in 1901. Mr. Ferranti was probably the first 
to use the special type described in his patent, but the idea of 
using an electrolytic lightning arrester is very much older. 
Some seven or eight years earlier I designed an arrester con- 
sisting of a series of iron plates in alkaline liquid. Its opera- 
tion was very satisfactory. I made application to the United 
States Patent Office for a patent on this invention, and was 
surprised to find that I had been anticipated in a much earlier 
patent. Iregret to say that I can not now recall the name of 
the original inventor.— Vours, &c., . JOHN F. KELLY. 

Pittsfield, Mass., U.S.A., April 2. 
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RADIO.TELEGRAPHIC:. CONVENTION. 
(Continued from page 99 of the present issue.) 


The POSTMASTER- GENERAL: Wave-lengths of 600 to 1,600 metres 
have been reserved for naval purposes, and 300 to 600 for ordinary 
communication. How far would this affect your position —Our position 
in ccnnection with the Poulsen system would be that we should have to 
use rather longer waves. In regard to the De Forest system it depends 
very largely whether those wave-lengths are to be absolute or capable of 
being very slightly varied; 1 per cent. would be sufficient margin. Elas- 
ticity can be easily given. 

I understand you have a considerable number of contracts, &c., in 
addition to stations already erected. Are these mostly on a commercial 
basis when carried through ?—I cannot say. They will all be open to 
intercommunication. 

Supposing you obtain some of these licences and open commercial 
stations, shipping and otherwise, how far will they be affected by the 
Convention 7— They will have to communicate, of course. Therefore, the 
vessels and stations would have to be fitted with both the Poulsen system 
and the spark system. 

Do you consider International Regulations better than a private or- 
ganisation in preventing confusion and interference ?—Undoubtedly. It 
is better to have uniform regulations and a central authority. 

You look upon the danger of wilful confusion, with the Convention 
ratified by all the countries, as not likely to occur * — Undoubtedly, but in 
the event of Great Britain standing out of the Convention, there would 
perhaps be great danger. 

In the event of what has been called & wireless war, how far would 
such а war really cause confusion ?—There are two rather important 
considerations in this connection. On the one hand, all the Powers sign- 
ing the Convention might adhere rigidly to its terms, and still they would 
interfere; but, on the other hand, there is the question whether the 
powers who had ratified would interfere to force Great Britain into rati- 
fication, and they might give freedom to their stations to interfere as 
much as possible with the organisation of Great Britain'setations. Sup- 
posing we take the first point, and the legitimate working of vessels in 
the Channel. Those vessels, not being able to communicate with the 
Marconi stations on the south coast, would be compelled to communicate 
with stations on the Continent. In order to do so, being further away 
from those stations, they would have to use more power, and therefore 
would undoubtedly interfere with the working of the British stations. 
Then, again, when outside the 300 km. limit they are not restricted as to 
the amount of power they use; therefore, vessels would begin to get into 
touch with France and Germany, and employ sufficient power to do во. 
This would interfere with all British stations. 

Even in a wireless war there would always necessarily be шого inter- 
ference with our stations ‘—Yes, necessarily. 

We have heard a good deal about the organisation of the Marconi Co. 
Supposing Great Britain stood out, would it be necessary for ships that 
were not British ships, fitted with Marconi apparatus, to cease to carry 
Marconi apparatus ?— Undoubtedly. 

There are something like 43 foreign ships in which the Marconi appa- 
ratus is installed, out of 82 which the Marconi Co. claim as having their 
apparatus on board. I take it that under the Convention those 43 would 
be prohibited from using Marconi apparatus ?—They would be compelled 
to use intercommunicating apparatus. 

There would then only be the 39 English 
Yes, and those vessels would only be able to communicate with the shores 
of Great Britain, because the other nations would insist upon all their 
stations using intercommunicating systems. 

Has the Marconi Co. brought an action against your company ?—No. 
There was an action against the De Forest Co, in America, and Mr. Hall 
gays that the Marconi Co. won that action. I should like to point out 
15 the on Co, did not Mee on the broad claim, but on two restricted 
claims. e decision was given in De Forest's favour on the broad claim 

Sir EDWARD SASSOON : Are you quite satisfied that the Regulations: 
would be effective in preventing interference !— Yes, 


ships in the organisation ? — 


Would they be more effective than if the service remains as carried on 
at present ?— Yes, : 

Continuing, Mr. Maskelyne said that with very small difference in wave- 
lengths they were able, with the Poulsen apparatus, to send two messages 
at once and to receive on two different instruments. The distance 
between exempted stations and other stations depended on the nature of 
the stations. To put up two spark stations close together would produce 
interference, but a Poulsen station could come between two spark 
station without interfering with them. Wherever they had applied for 
licences they were told their stations would interfere either with the 
Admiralty or the Marconi working, and they found that although they 
might put up a station operating on the Poulsen system which woald not 
interfere, there was nothing, in the absence of regulations, to prevent 
vessels signalling to their stations, and this was the chief source of 
disturbance always. 

Mr. GWYNN: We were given to understand that the Marconi Co. made 
it a practice to employ their own operators. Would you not consider that 
the organisation which not only supplied the apparatus wherever in use, 
but also the operators, represented a more centralised control than can be 
achieved by an International Convention under which any apparatus can 
be used, and under which the controlling authority was the unorganised 
number of Governments ?—I take it the controlling authority will not be 
the Governments concerned, but that all the companies will be simply 
acting uniformly. 

That does not seem to be provided for by the Convention, under which 
referonce mnnt ha made nitimately to the Government? — That is во. 

In that case, where is the central authority for the control of wireless 
telegraphy ?—I take it the positions would be very similar to that of the 
cable companies. 

You think there is no difference between the ease of the cables, which 
can be absolutely controlled by the companies, and the other, which сап 
be abstracted: by anyone? The Regulations have been framed accordingly. 

At how many stations are you conducting a public commercial service 1 
We have two stations in England, two in Denmark and one in Belgium, 
five in all, not taking into account America. 

The Marconi Co. have a station at Poldhu and another within 7 miles, 
and these stations operate simultaneously without confusion !—Yes. 

How do you reconcile that with your previous statement ?—I do not 
feel disposed to reconcile it. I do not admit the fact provided Poldhu is 
working at its ordinary power. If at a reduced power it might happen. 

In regard to the wave-lengths imposed by the Convention. Two wave- 
lengthe, 300 and 600, are definitely imposed for general public services— 
that is to say, ships coming off the British coasts must communicate 
on either one or other of these wave-lengths. Assuming two ships 
employing 300 come into operation at the same time there must be 
confusion ?— There is no reason why one should not become 600. 

Is it easy to alter the wave-length then? — Certainly. 

The . of confusion in the case of three ships could only be 
avoided by an arrangement for опе of the operators to stand by ?— 
Certainly. 

Whereas if there were an unlimited choice of wave-lengths the work 
could go on simultaneously ?—Yes, but it is not necessary. The vessels 
can keep in touch for eight hours, and during that time it would be 
possible to make all arrangements about signalling. 

Assuming Great Britain does not ratify and the other Powers do, and 
that the other Powers are anxious to interfere with Great Britain’s ser- 
vice, is it not a fact that ships or stations working for commercial pur- 
poses under the Convention are limited in the power they employ to 
1 kw ?—Within the 300 km. range, yes. 

What power can be generated on a ship’s station ?—It depends upon 
the size of the vessel, but well up to 5 kw. 

Then you assume that for outside traffio they would be limited to 5 kw., 
and for inside traffic to 1 kw. ?—Yes. 

They would also be limited not to interfere with the traffic of Contract- 
ing Powers ? —Yes. 

Do you think then the advantage would rest with the attacking appa- 
ratus or with the defending ?—Vessels would have to interfere to reach 
their own stations. 

The British stations would be free to employ whatever wave-lengths 
they like, so that all their communications could go on wave-lengths not 
employed under the Convention /— Yes. 

he employment of 5 kw. within range of British coasts would entirely 
derange the British stations !—Yes. 

The Marconi’s Co.'8 contention is that they work with 100kw. at 
Poldhu and the Lizard simultaneously ?—1 do not quite understand 
whether they аге sending together or receiving together. That is the 
great point. 

Mr. Maskelyne was inyited to give the Committee a practical demon- 
stration of the Poulsen system, in order to show that it did not interfere 
with other systems, and said that he would be pleased to give this 
demonstration. 

This concluded Mr. Maskelyne’s evidence. 


Mr. J. HENNIKER HEATON, M.P., was the next witness, and said 
he was appointed in 1906 by the New Zealand Government to attend the 
Wireless Conference in Berlin, but owing to the colonies being excluded 
by а rule framed by the German Government he did not attend. He 
was convinced that wireless telegraphy would greatly help in cheapening 
communication to every part of the British Empire, and in his opinion 
the Marconi system was perfect. He maintained there was no pressing 
need for the Convention, as England held the field in wireless telegraphy. 
The British Post Office authorities and the Marconi Co. had not worked 
harmoniously together, The Post Office was most friendly with Mr. 
Marconi when he first came here, and Sir William Preece gave him great 
facilities, ending by making an offer, on behalf of the British Govern- 
ment, for the purchase for the Post Office of the Marconi system. The 
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offer was a very low one, and Mr. Marconi received an enormously higher 
offer from the company, which he accepted. Since that time the Mar- 
coni Co. had complained very bitterly of bad treatment and injus- 
tice by the Post Office. Pressed by the Postmaster-General to give 
& specific case, however, Mr. Heaton was unable to do so, but said 
the Post Office had manifested official stupidity. Asked for his reasons 
for thinking the Marconi system was the best in existence, he could only 
say it was through his experience of the system. He had no knowledge 
of any other system. He held no brief for the Marconi system, however, and 
any other system which might be invented which would give cheap com- 
munication would serve the same purpose. He was not a director of the 
company. If the Convention were not ratified, any other system would 
have as much right to erect and equip stations as the Marconi Co. 
He had the strongest objection to compulsory intercommunication, and 
thought the Marconi Co. were entitled to refuse interoommunication. 
He considered it was absolutely unnecessary and unwise to sign the Con- 
vention at the present time. 
The Committee then adjourned. 


When the Committee met on Tuesday this week, Mr. OWEN PHILIPPS, 
M.P., chairman and managing director of the Royal Mail Steam Packet 
Co., was called, and said the reason he approved of the proposed ratifica- 
tion of the Convention was that it would enable all his company’s 
steamers, which were fitted with wireless telegraph apparatus, to com- 
municate with all public shore stations. Under present circumstances 
this was impossible. For instance, in some cases their steamers from the 
West Indies and New York when approaching England were unable to 
communicate with any station now open because they were not equipped 
with Marconi apparatus, and were consequently unable to advise their 
Southampton office by wireless. If the Marconi Co.’s policy of non- 
intercommunication prevailed, and the Royal Mail Co. fitted their Aus- 
tralian steamers with the Marconi apparatus, they would not be able to 
communicate with their own stations in the West Indies and the United 
States. He considered it would be greatly in the interests of mercantile 
shipping for the Government to ratify the Convention in its present form. 

Mr. GWYNN: Assuming that Great Britain does not ratify the Con- 
vention, but licenses other stations than the Marconi stations on the 
British coast, I presume your objection would be largely removed ?—No, 
because we should then still be unable to communicate with a large 
number of stations. 

Sir EDWARD SASSOON : Those who desire the ratification post- 

give as their reason that it would disorganise the present service. 
Do you think it would have any such effect? — We have found no difficulty 
on the American coast, where communication is free. I went to the 
West Indies, Central America and New York in February, 1905, and 
arranged to have all the boats fitted, but we found it was useless to carry 
our operators over here, and we only pick them up when we get back. 
The type of apparatus we use at present is the De Forest. 

Mr. LEE: Are you under any contract only to use the De Forest 
apparatus on your steamers ! —No. We adopted that system because it 
would intercommunicate. 

Mr, LAMBERT: Do you advocate the acceptance of the Convention as 
amended by the British delegates ?—Үев, in the interest of the British 
mercantile marine. 

The POSTMASTER-GENERAL: Unless you have a compulsory 
system of intercommunication a British ship cannot communicate in 
every part of the globe, whether it has Marconi or other apparatus ?— 
That is so. For instance, the Marconi Co. were recently pressing me to 
fit up our River Plate steamers with their apparatus, but if I fit the 
Marconi apparatus on our Brazil and River Plate steamers they would, 
when put occasionally on a different route, be unable to communicate 
with the American stations, and that is delaying our fitting wireless 
telegraph apparatus on our other steamers. I think a ship fitted with 
any apparatus ought to be able to communicate with any station in any 
part of the globe. 

Sir GILBERT PARKER: In the Braziland River Plate district are there 
more Marconi stations than others?—I do not think there are any 
stations, and as we are the leading line on the route the Marconi Co. are 
anxious to have our steamers fitted. 

If the Marconi Co. permitted intercommunication you would probably 
make an arrangement with them ?— Yes, that is so. 

Mr. G. MARCONI was then called and said he desired to give evidence 
on three aspects of the question, on the technical and scientific aspect 
principally, on certain commercial aspects, and also dealing with certain 
points that had been raised by other witnesses. He was at present chief 
technical adviser to the Marconi Co., and he had designed nearly all 
their stations in different parts of the world. He had been connected 
with the company for nearly ten years. He had also been connected with 
the Italian Government as adviser just ten years. He had advised the 
Italian Government with regard to the stations they had erected 
and with regard to the use of wireless telegraphy for military 
and warship purposes. Sometimes this advice related to, communication 
between ship and shore and sometimes between shore and shore, He 
carried out his early experiments in Italy, on estates belonging to his 

father, towards the end of 1895 and in 1896, using his knowledge of the 

roperties of Hertzian waves which had been discovered some years 
fore, and which were electrical oscillations of high frequency. By 
means of a certain device which he used in his experiments in Italy in 
1895 and 1896 he was able to communicate over a distance of two miles. 
His patent, dated June 2, 1896, was, he believed, the first wireless tele- 
graph patent. Having relations in England he came over to England 
partly to hear what they said about this invention of his, and in England 
he carried out some further tests. Shortly after his arrival he was intro- 
duced to Sir William Preece, then engineer-in-chief to the Post Office, 
and Sir William took considerable interest in what he (Mr. Marconi) told 


him, and asked him to carry out some experiments at the Post Office in ! 


London and at Salisbury. The first experiments at the Post Office were 
in July and August, 1896, and were between different parts of the Post 
Office buildings. In September, 1896, further experiments were carried 
out at Salisbury Plain, and the distance covered was 12 miles. During 
the early part of 1897 he carried out further demonstrations and tests at 
the Post Office, and in March of the same year further tests on his own 
account at Salisbury, when the distance was increased to between 6 and 7 
miles. At these tests he thought there were some representatives of the 
navy present, particularly Captain (now Admiral) Jackson. In May, 1897, 
he carried out, at the request of the Post Office, more extensive trials in 
South Wales, at which communication was realised over a distance of 
9 miles. The results of the tests which he carried out in England were 
clearly described in a lecture before the Royal Institution by Sir Wm. 
Preece in 1897. He wished to correct an impression which seemed to 
prevail with regard to his relations with the Post Office. While he was 
grateful for the interest the Post Office took in his system during those 
early trials, he wished to contradict the statement that he had obtained’ 
financial assistance from them. Не did not require it at that time. Не 
only thought it necessary to interest them in what he was doing. It had 
been stated by a witness at that inquiry (in answer to question 4,265 he 
believed) that the Post Office had spent thousands of pounds of public 
money upon his system, and he thought he should state that this was 
not the case. He thought it was Dr. Muirhead who made that state- 
ment. The apparatus used was his own, and was constructed at his own 
expense. The Post Office did, however, allow him to use some sounders 
and induetion сайа and some tall telegraph poles. In most cases he paid 
for the carriage of the apparatus, and in all cases his own travelling and 
hotel expenses. He should, however, mention that at the time his 
experiments were being carried out in South Wales other tests were goin 
on with another method of wireless telegraphy which had been referre 
to by Mr. Gavey in his evidence as the induction method. It might be 
that tbe Post Office spent a certain sum of money on that method at the 
same time that it was experimenting with his method. He thought Mr. 
Gavey, who was present at his tests, would say that no real contribution 
was made to his gystem by the Post Office at that time. However, they 
were very friendly, and did all they could to facilitate the demonstra- 
tions and experiments. 

. The CHAIRMAN: Do you consider that the inductive method is 
inferior to yours ?—It has not been used, so far as I am aware, and I do. 
not think it has been considered by the Conference in drawing up the 
Convention. I have reason to believe that the Post Office at the time of 
my demonstrations considered that my invention was new, and that I 
was not trying something that had been discovered by English inventors, 
because in Sir William Preece’s lecture delivered at the Royal Institu- 
tion on June 4, 1897, and published in the Proceedings of the Institu- 
tion (Vol. XV., p. 467) it was stated that “in July last Mr. Marconi: 
brought to England a new plan. Mr. Marconi utilises electric or Hertzian 
waves of very high frequency.“ I believe Hertzian waves had not been 
used for wireless telegraphy before—not for actual telegraphy. Му first 
patent was applied for on June 2, 1896, and Dr. Muirhead, in speaking of 
this patent, mentioned that some other patent of Lodge’s was applied for 
shortly afterwards. I will give the dates so far as I have been able to 
find them in the Patent Office records: The first Marconi patent was 
applied for on June 2, 1896, and was accepted on July 2, 1897. "The first 
patent applied for by Lodge was applied for on May 10, 1897, and was 
accepted on Aug. 10, 1898. 


Would you kindly explain to us about the beginning of wireless tele- 
graphy in Germany ?—The German Government had heard of some of 
the tests I was making here, and there was a great deal in the news- 
papers about it, Prof. Slaby was sent over here to witness the tests the 
Post Office were about to carry outin South Wales with our system. He 
was introduced to me by Sir William Preece, and I consented to his being 
present at the tests. He was impressed with what he saw, was on very 
friendly terms with me, and went back to Germany and delivered a lecture 
and wrotea book in which he referred to the novelty of my work. Then 
he wrote to me stating that it would be very much in my interest if 
arrangements could be made with a certain firm in Germany to manu- 
facture and sell my apparatus, At about that time the Marconi Co. was 
fcrmed, and I naturally asked the German firm to negotiate the matter 
with the company. These negotiations did not come to anything, be- 
cause the consideration for the purchase of my rights in Germany offered 
by the German company was not considered sufficient by the Marconi Co. 
After that Prof. Slaby associated himself with a German firm for the 
manufacture and sale of apparatus, which I believe was а moditied form 
of my apparatus, Later on they made an amalgamation with Braun, 
another inventor interested in the subject, and the system was called the 
Slaby-Arco-Braun, and afterwards they amalgamated the whole thing as 
the Telefunken system. That system, as my company are advised, is an 
infringement of my patents in Germany and other countries. 

Has it involved you in any litigation yet ?—-No. 

Mr. LEE: Why? Is it difficult to take patent actions in Germany ?— 
I should say it was, rather. But the Slaby-Atco system has not reached 
that stage of practical application in which it can do much damage to my 
company ; therefore, it has not been thought necessary up to the present 
to take action against the Telefunken Co. in Germany. 

The CHAIRMAN: What are the technical objections to the Conven- 
tion in its present form, in your opinion '!—I am afraid — in. fact, I feel 
certain —that if the Convention is ratified it will wrap upa new science in 
iron swaddling clothes, and will tend to seriously impede scientific pro- 
gress. The provision in the Convention whereby it is not necessary for 
technical details of improvements in wireless telegraph apparatus to be 
divulged to other parties to the Convention is of little value, for, if the 
Regulations attached to the Convention are strictly adhered to, it will not 
be possible for anyone to introduce important improvements in the appara- 
tus without at the same time putting them at the disposal cf other pos 
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sible competitive users. It will be attempted to work the Convention on 
certain technical assumptions with which I cannot agree. The Conven- 
tion, as drawn up, I think erroneously assumes the possibility of inter- 
communication between various wireless telegraph apparatus, and it is 
entirely based on the question of wave-lengths being similar. Mr. Babing- 
ton Smith said, in answer to question 148, if two stations in the same 
neighbourhood are using the same wave-length they would obviously and 
necessarily interfere with each other, and, further, in answer to ques- 
tion 159, there is no physical difficulty in intercommunication between 
different systems. I must say I differ from this view. It is not alla 
question of wave-length. It is also a question of the size of the waves. 
For instance, I cannot transmit from Poldhu to Poole with waves 
1,000 metres long over a certain given amplitude with a certainty of their 
being received. 

Mr. LAMBERT: Will you please explain the meaning of the term 
“ amplitude " ?—It is the potential which our wave peaks reach at each 
oscillation—the extent of the rise and fall. You can have a pendulum which 
you swing toa certain period. The pendulum has the same rate of ogcilla- 
tion whether it makes a large or small swing, and waves of large ampli- 
tude may be compared to a pendulum making a large swing and then 
coming to rest, all the energy of radiation being included in that big 
swing. Continuous and small amplitude waves may be compared to a 
pendulum making a very small swing but with the same period. In that 
case, in order to get a lot of energy into the system, it is necessary to 


make a great number of small swings to enable them to become equal. 


to one larger swing--that is, you have more energy in a smaller ,com: 
pass. The large waves give а great deal of energy at one oscillation, but 
the small amplitude waves require & great number of oscillations in order 
to give much energy. Time does not come into the question. From 
Poldhu to Poole I can, with waves of а certain length and a certain 
amplitude, affect a certain receiver, whilst that receiver would not be 
affected by waves of the same length but of different amplitude. There- 
fore, I think it is not enough to conform to a certain prescribed wave- 
length; it is necessary, before communication can be effective, to agree 
that the waves are to be of а certain amplitude. The effect of waves of 


different amplitude and the reception of messages depends almost entirely 


on the nature of the receiver, so that technical instructions on this sub- 
ject are of the greatest importance. But no provision for this con- 
tingency has, so far as I am aware, been made in the Convention, which 
has been formed, I should say, with all due deference, on the hypothesis 


that all systems of wireless telegraphy, preseri£ and future, will be easy to 


graft one into another. The factor of amplitude is only beginning to be 

recognised at present. As to wave-lengths, these are a question of 

riodicity— it takes a certain time to go a certain distance, say 1,000 ft., 
ut it takes that time, whether the wave is large or small. 

Is this leading up to the point that you have objections to the wave- 
lengths laid down by the Convention ?—I take objection to the fact that 
no instruction has been given on this question of amplitude. If the 
Convention were in force it would be difficult to enforce it technically, 
and a great number of systems in course of development would not 
be able to communicate. 

Mr. GWYNN : The Convention imposes an arbitrary limit in respect 
of one of two factors and leaves the other factor out i—Yes. 

The POSTMASTER-GENERAL : The Convention leaves each system 
to deal with amplitude as it thinks best ?— Yes. 

The CHAIRMAN : The Convention limits the amount of energy used 
so that interference shall not be caused ?— That is so, but my objection 
to the Convention is that it, erroneously in my opinion, seems to consider 
the question of intercommunication or non-intercommunication to be 
based on wave-lengths. It is not based on wave-lengths alone, but also 
on other considerations, which the Convention has not considered. 

Mr. ТЕЕ. The effect of the Convention permitting the use of different 
amplitudes may cause interference ?— Les; and the impossibility of carry- 
ing out the Convention. Suppose I have a system which uses continuous 
waves of small amplitude and I think it desirable to adopt it on certain 
ships which are under my control, those ships are not able to communicate 
with the ordinary wave-lengths. I foresee some trouble under the article 
dealing with this matter, Systems that cannot intercommunicate may 
be adopted. 

Mr. GWYNN: The normal wave-length for a mercantile ship is 300 
metres, and a ship using that wave-length, and conforming to the Con- 
vention in that respect, may, by using the amplitude most convenient for 
its own purpose, bo unable to intercommunicate ? —Yes, and even when 
this is provided for I think it will be difficult to put it into effect. What 
I contend is that if the science advances in the way in which I believe it 
will systems which cannot intercommunicate, instead of being the excep- 
tion, will be £he rule. 

The POSTMASTER-GENERAL: The spark system can intercom. 
municate, and will not interfere with the continuous systems ?—Yes, 
that is so. | 

And if they become the predominant system they will be able to carry 
out intercommunication the same as the others ?—Yes, but I go further 
than that; there are other systems which are being experimented with 
now which do not depend for carrying out communication on either of 
the principles known as the continuous or the non.continuous. Their 
signals may be produced by the combination of two waves. 

The CHAIRMAN: Are those considered by the Convention ?—No. I 
refer to a system of my own which is being tested, and which I think 
will be in use shortly. Patents have been applied for. 

Mr. ADEIN : If you have a system which refuses intercommunication, 
and that system became world-wide, would not that discourage the pro- 
gress of science and the development of other systems, because of the 
jene i position it would have ?—I think all systems should have a 
chance. 

Sir GILBERT PARKER: You are opposed to the Convention more 


upon scientific than upon commercial grounds?—Well, there is a com. 
mercial ground, but I feel that the scientific grounds are very important 
and will render the application of the Convention difficult if not impossible. 

Mr. GWYNN: You would prefer to see neither the wave-length nor 
the amplitude specified ? — Yes. 

The POSTMASTER-GENERAL : It is to the advantage of the various 
systems and to their improvement that the question of amplitude should 
be left open ?—It certainly should be left open. I consider it detrimental 
to the progress of science that there should bs any international regula- 
iion. We have not reached finality, either in the applica'ion or our 
knowledge of the subject. 

Sir EDWARD SASSOON : What would be the objection t»th» Fessen- 
den apparatus using the same amplitude‘as the Marconi apparatus ?— 
I think the present is too soon to provide for that. 

Sir GILBERT PARKER: Was the factor of amplitude discovered by 
yourself 1—1 discovered that different effects could be obtained by different 
amplitudes. The knowledge of what different amplitades would or would 
not do was probably known to scientific men before, but they did not 
work it out and apply it to wireless telegraphy. 

I understand a large number of small waves would shape themselves 
into harmony more readily than a large wave? — Les. А great number of 
small waves will give very, material syntonic effects. In order to be effective 
at all they have to influence a receiver which acts through the cumula- 
tive effect of a number of impulses, whilst the two or three waves of large 
amplitudo act more by the shock they give and are responded to whether 
in tune or not. tS | | 

Mr. LAMBERT : Would the reservation of wave-lengths between 600 
aud 1,600 metres for the Admiralty’s use be likely to retard progress ?— 
Ithink it unwise that they should be fixed by the Convention at present, 
as it may be found that they are inappropriate. 

The CHAIRMAN: Have you anything to say with regard to the 
method of direction. The Convention makes no reference to the direc- 
tive method by which messages can be sent in a certain direction. It 
has been stated in some of the evidence that directive methods have been 
only partly successful?—I should say that is not correct according to 
my own experience. 

Why then do you not adopt the method of directional signalling as a 
regular practice ?—Only because it has not, up to the present, suited my 
company’s purpose to make use of it. | | 

What have you to say with regard to the limitation of power used for 
transmitting signals ?—The limitation of the power to 1 Кя, for ships is 
unnecessary. I do not kaow why vessels should not be competent to 
use sufficient power to transmit messages over the sams distance as they 
receive. The Regulations place difficalties in the way of carryiog out 
experiments on ships, and if they are put into force it will be impossible to 
realise the benefits which might have been derived from researches that 
have been made, I understand from the Convention that there is no 
provision for experimental licences for ships. Most ships may ba carrying 
on commercial work and experiments as well, and there might be an 
advantage in the Government licensing them for apparatus for carrying 
out experiments. | 

Are there any conditions under which you think a Convention might 
be practicable ?—If all so-called systsms were more on an equal basis во 
far as efficiency and merits are concerned, if the art was in a more com- 
plete state or appeared to bave reached or approached finality, and could 
be worked by definite rules, it might be advisable to have a Convention, 
after patent litigation had cleared the air and established the relative 
positions of inventors. "There exist several organised systems doing & 
large commercial business. England by standing out of the Convention 
would, in my opinion, have everything to gain and practically nothing to lose. 

The POSTMASTER-GENERAL : England or the Marconi Co. I am 
speaking of England. Then, taking the matter of wave-lengths. If 
England does not ratify the Convention and other nations do, the latter 
would be compelled to conform to certain restricted wave-lengths. If, 
however, we ratify the Convention and modification as regards waye- 
lengths is found necessary, we could not secure such a modification 
without the unanimous consent of all the parties to the Convention. If 
France, for instance, adheres and England does not, then?all the stations 
of the French coast would have to use wave-lengths of 300 to 600 metres, 
and if such wave-lengths interfered with stations in Eagland, England 
could use any wave-length she thought fit. | 

Mr. LEE; You are apprehensive that the provsions of the Conven- 
tion will be diffioult to give effect to 1! —My chief feeling is that com- 
mercially the Convention is not fair to the patentees, and I see technical 
difficulties that will militate against the practical application of the Con- 
vention. Our lawyers вау if we intercommuuicate we shall prejudice our 
patent rights. 

The CHAIRMAN: One of the main reasons for your objection to the 
Convention is the prejudice to your patent rights t—It is one of the main 
reasons, 

The POSTMASTER-GENERAL: If England does not adhere to the 
Convention will not the foreign Governments who do adhere be forced to 
have stations of some other system, which has accepted the principle of 
intercommunication ?— I think it likely that other countries might not be 
willing to enter into a Convention which cannot be made effective with- 
out England joining, as we own more than half the shipping of the world. 

You think the only way in which an efficient service can be carried out 
is by the organisation of the system of one company ?—I say it is im- 
practicable at present to carry on an organisation by the co-operation of 
users, and that it would be detrimental to the development of the art. 

Suppose a company which own the stations in the best positions should 
refuse to inter communicate, what would happen !—That is the advantage 
gained by free competition. When tne Marconi Co. put up their stations 
anyone else could have done the same, and I think the company should 
be entitled to the advantages they got by having put them up first. 
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But is not that a disadvantage from the public point of view ?—I think 
the other workers should have opportunities to develop their systems and 
to put up their stations, provided they do not interfere with those already 
established. 

Mr. GWYNN: I understand you consider it would be difficult to work 
the Convention without divulging the details of new inventions, which is 
not obligatory under the Convention?—Yes. It would be difficult for one 
party concerned in the Convention to introduce improvements without 
divulging the details of improvements it has made. It would be impos- 
sible to co-operate and work a joint system if improvement or modifica- 
tions which are made in one station are not commuui?ated to the other 


Users. 

Sir EDWARD SASSOON : What is the longest distance over which 
messages have been transmitted ?—The longest distance over which we 
have sent a message is 3,000 miles, | 

How far have other organisations sent messagea 1—I have no record I 
can turn to ofany authentic message being sent over that distance. 

You were not ab!e to maintain that achievement ?—No. 

Was that due to interference?—No. It was due to the power not being 
sufficient. | 

On theconclusion of Mr. Marconi’sexamination the Committee adjourned. 


L. C. O. TRAMWAYS AND IMPROVEMENTS BILL. 


A Select Committee of the House of Commons has had under con- 
eideration this bill, which provides for the construction of several lengths 
of trsmway, &c. After hearing evidence in regard to tramway No. 3, 
which жаз a proposed deviation from the existing route along Pancras- 
road to King’s Cross between the Midland and Great Northern termini, 
the Committee found the preamble (so far as this line was concerned) 
not proved. The scheme for the electrification of the tramways between 
Vauxhali Bridge, Camberwell and Norwood, with short spur connections 
and street widenings, was authorised. 

Opposition was made to clause 37 for amending the London County 
Tramways (Electrical Power) Act, 1900, by declaring that: Тһе 
Council shall not be compelled to remove from any street in which any 
tramway of the Council is situate any accumulations of matter removed 
from the conduit or grooves of the rails of such tramway, but the 
Council shall deposit such accumulations of matter in any receptacle for 
street refuse provided by the road authority in such street, or (where no 
such receptacle is provided) at the side of the carriage way of the street, 
and such accumulations sha!l be removed by the road authority in like 
manner as other street refuse is removable by them.” 

The Committee amended the clause by omitting the words in like 
manner as other street refuse is removable by them,” апі adding “© pro- 
vided that the reasonable cost of such removal by the road authority 
shall ba repaid by the Council to the road authority. The amount of the 
eost in cas» of dispute shall be determined by a referee, to be appointed 
under sec. 33 of the Tramways Act, 1870." 

The remainder of the bill was approved and the clauses were adjusted. 


KING'S NORTON GENERAL POWERS BILL. 


Last week the General Powers Bill of King's Norton District Counci 
came before the Police and Sanitary Committee of the House of Com- 
mons. Among other powers sought was authority to supply electrical 
energy in bulk outside the district if thought desirable. The Shropshire. 
Worcestershire and Staffordshire Electric Power Co. opposed this clause, 
and the Committee decided that there was no objection to King’s Norton 
having power to deal with Birmingham for the supply of electrical energy 
to а section of the Birmingham tram ways, and they proposed to limit the 
power of King’s Norton to this supply. 


MISCELLANEOUS BILLS. 


The Folkestone, Sandgats and Hythe Tramways Bill has been passed 
by the House of Commons Committee on unopposed bills. 

The Electric Supply Corporation Bill has been read a second time in the 
House of Lords. | 

The North-east London Railway, the Rawtenstall Coporation and the 
West Riding Tramways Bills have been read a third time in the House of 
Commons. 

Telegrams.—In the House of Commons last week the Postmaster. 
General, in answer to an inquiry, said the question of typewriting al 
telegrams was under the consideration of the department. 

In reply to a further question, the Postmaster-General said it was not 
the intention of the department to adopt different coloured eavelopes for 
differeat classes of telegrams, as such a practice would tend to delay and 
possible error in the handling of telegrams, 
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LEGAL INTELLIGENCE. 


— Án s—— 

Agincourt Steamship Co. (Ltd. v. Eastern Extension Aus 
tralasia & China Telegraph Co. (Ltd ) and Great Northern 
Telegraph Co. (Ltd.) 


This case came before the Court of Appeal (the Master of the Rolis and 
Lords Justices Buckley and Kennedy) on Saturday, as an appeal 
from the decision of Mr. Justice Bray on points of law raised prior to the 
trial of the questions of fact in a claim made by plaintitfs for damage 
against defendants. The decision of Mr. Justice Bray was set out in The 
Electrician for March 1. 

Plaintiffs are the owners of the steamship “ Agincourt,” and defendants 
are owners of telegraph cables lying across the bed of the Yang-tsze-Kiang 
river, near Woosung, in China. The ‘ Agincourt” on Aug. 31, 1905, 
when on a voyage from Shanghai to San Francisco, via Japan, in charge 
of a licensed pilot, anchored in the river, and next morning weighed 
anchor and the vessel proczeded up the river to safer anchorage. Тһе 
starboard and port anchors were dropped. Two days afterwards the port 
anchor was weighed, but was found to be foul of a telegraph cable. 
It was let go and the starboard anchor hove up, and this was 
also found to be foul of a telegraph cable, Plaintiffs alleged that 
the cables were the property of defendants, jointly or separately. 
With a view to the preservation of defendants’ cables in the event 
of their being fouled by the anchors of vessels, defendants issued 
а notice agreeing to compensate owners of vessels (excepting house- 
boata, launches and similar small craft) for loss of ang , chains, &., 
in the termsof the Submarine Telegraph Act, 1895, schedule article VIL, 
according to which owners of vessela who can prove that they have 
sacrificed an anchor, &c., in order to avoid injuring a submarine cable 
shall receive compensation from the owner of the cable. It appeared 
from a statement of the captain of the Agincourt " that when he found 
that the port anchor was foul of a telegraph cable he would have cut it, 
but the pilot on board said he must slip the anchor and chain, and they 
would be fully reimbursed for any loss or delay caused through slipping 
their anchors and chains to save damage to the cables. The anchors 
were accordingly slipped. It was taken for the purpose of the discussion 
that one of the anchors had fouled an abandoned cable belonging to the 
first defendants. In consequence of the loss of the anchors it was alleged 
that the “ Agincourt” was delayed eight days at Shanghai, for which 
damages were claimed, also for cost of extra coal and other expenses in- 
curred to save cancelling date at Portland under a charter party, &c. 
The total claim was for £2,034. It was contended for plaintiffs that the 
notice issued by the companies was a joint offer to pay for all 1озз occa- 
sioned by the sacrifise of an anchor which had fouled a telegraph cable, 
and was not limited to the actual cost of the anchor. 

For the Eastern Extension Telegraph Co. it was submitted that there 
was no contract, as the offer which th» captain accepted was that made 
by the pilot, which was not the offer made by defendants. In апу event, 
there could be no liability on defendants in respect of an abandoned 
telegraph cable. The notice must be construed as referring only to a live 
cable, Further the liability, if any, was only for loss of materials and 
not for consequential damages. Mr. Justice Bray had held there was а 
contract by each of the defendant companies that if an anchor fouled a 
cable of either company that particular company would pay compensation 
fer the loss of the anchor, aud that the companies would pay compensa- 
tion for the damage sustained. He had further held that plaintiffs could 
recover from the owner, even of an abandoned cable, the damage which 
naturally flowed from the loss of the anchor which had fouled the cable. 

Mr. J. A. Hamilton, K.C., Mr. Bailhache, and Mr. Wolfe Barry appeared 
for the appellants (the Eastern Extension Australasia & China Tele- 
graph Co.), and Mr. J. В. Atkin, K.C., and Mr. W. N. Raeburn were for 
plaintiffs. 

_ At the conclusion of the arguments the MASTER OF THE ROLLS, in 
giving judgment, said that the appeal no doubt raised an important question. 
Mr. Justice Bray had held that the liability of the company under the 
terms of the notice was not only for the value of the anchor or chain 
sacrificed, but also for the damage resulting from such sacrifice. The 
appellants were not satisfied with this, but asked by their notice of appeal 
for a declaration that their liability was limited to the replacement of the 
said anchor or chain or payment of their value. With great respect to 
the learned judge he thought the language of his declaration was dange- 
rously wide, and that the language of the appellants’ notice of appeal 
was too limited. In the circumstances of the case, was payment for the 
value of the anchor (another having been provided) the full measare of the 
compensation which the company had agreed to pay? He thought it was 
not, or at any rate it was not necessarily во in a case like the present. 
where there was no suggestion that putting back to Shanghai was at all 
unreasonable. On the other hand, the claims made by plaintiffs were 
very wide, and opened a field which might involve the company in 
serious liability. In all the circumstances he thought the proper course 
was to alter the learned judge’s order and declare that the liability of 
the company under the terms of the notice was to make compensation 
for the sacrifica of the anchor or chain sacrificed, but not further to pay 
damages resulting from such sacrifice. 

The LORDS JUSTICES concurred, and the order of Mr. Justice Bray 
was varied accordingly. 


British Westinghouse Electric & Mfg. Co. v. Mersey 
Railway Co. 

This case came before the Court of Appeal (Lords Justices Moulton 
and Buckley) on Tuesday on the appeal of defendants from an order of 
Mr. Justice Sutton, reversing the order of the Master which directed 
that further proceedings under the writ should go to arbitration. 


110 


a 


THE ELECTRICIAN, MAY 3, 1907. 


Mr. ASTBURY, K.C., said that in July, 1901, defendant company 
agreed to electrify their undertaking, and entered into a contract 
with. plaintiffs by which plaintiffs were to electrify the railway for 
£600,000.odd. In the contract there were a great many details as to 
debenture issues and matters of that kind. The contract provided that 
the contractors should execute all the works in accordance with the 
specification, and provide fall necessary} things for equippingland com- 
pleting the railway, so as to enable the traffico to be worked by electric 


power. Another condition was that the contractors should (if required 


to do so by the defendants) provide £240,000 cash in order to enable 
the defendant company to redeem its debentures so as to prevent 
any interference during the construction. 
to paym i 
payment of £33,600, balance of the contract price. The oontract 
also contained an arbitration clause. In 1904, plaintiffs claimed 
that the works were completed, that the trains were running and that 
the power station was in working order, but defendants had three large 
engines to generate power and defendants said these were too light,and that 
they wereunsatisfactory. Plaintiffs said defendants ought to pay the balance 
of the contract price, but defendants said they ought to have the power 
station put right first. Anarbitration took place before Lord Dunedin and two 
arbitrators. The arbitrators examined the whole system and in the middle 
of the arbitration the third engine in the power station came to grief. 
Plaintiffs saw they could not keep it up any longer, and it was arranged 
that the parties should meet and try to come to an agreement. In 
July, 1904, they did come to an agreement and amongst the terms was 
one that the £33,600 should be paid by defendants to plaintiffs, half 
after the expiration of three months after the works were fully completed 
and the rest: nine months after that. The defendant company had to 
issue to plaintiffs debentures to pay this and all proceedings in the arbi- 
tration were to be stayed with liberty toapply. Fifteen other differences and 
disputes were referred to the same Court. Lord Dunedin believed that as 
he had taken the matter up he ought to finish it, and he agreed to 
finish the arbitration, which was now going on before him, on the counter- 
claim byjdefendants. In that state of things on the Feb. 8 last plaintiffs 
issued the writ in the present action when the fresh hearing of the arbi- 
tration was then in contemplation. Plaintiffs claimed the money under the 
agreement before stated, and the declaration that they were entitled to the 
£83,600. They claimed further that the contract work was completed 
within the meaning of the agreement. Defendants then moved to stay 
the action, and an order to stay was made by the Master on March 9, 
and the learned Judge reversed that order, and that was the order 
appealed from. n | 
г. DISTURNAL supported the order of the learned judge on bzhalf 

of the plaintiffs. | 

Lord Justice MOULTON, in giving judgment, said the appeal must be 
allowed. Looking at the writ he was satisfied and convinced that the 
disputes in question were disputes which at the date of the writ were old 
standing. He thought the action should be stayed, and the matter in 
dispute go to arbitration. The costs in that Court and in the Court below 
would be the costs of the defendants in any event. 

Lord Justice BUCKLEY concurred. 


Demerara Electric Co. v. F. White and Others. 


On April 26 the Judicial Committee of the Privy Council (the Lord 
Chancellor, Lord Macnaghten and Sir Arthur Wilson) gave judgment in 
the appeal of the company from a judgment of the Supreme Court of 
British Guiana in an action brought by the owners and occupiers of certain 
houses near the appellants’ power station at Georgetown. Plaintiffs 
sought damages and an injunction, their complaint being that they were 
disturbed in their quiet enjoyment of their houses by the noise and 
vibration caused by engines and machinery at the appellants’ works. The 
company was incorporated in 1899 with the object (inter alia) of acquiring 
and constructing electric tramways, power houses, &c., in the colony and 
obtaining orders or licenses under the Electric Lighting Ordinance, 1890, 
or any other ordinance for such purpose. By the Georgetown Electric 
Lighting Order, 1899, the undertakers for the purposes of that order 
acquired the exclusive right for 30 years and any extension thereof . . . 
to supply energy for all public and private purposes.” That order also 
included provisions compelling appellants to supply electric energy under 
penalties for non-compliance, and Sec. 66 contained this proviso: 
^ Nothing in this order shall exonerate the undertakers from any indict- 
ment, action or other proceeding for nuisance in the event of any nuisance 
being caused by them.” | 
~ The defence was (1) that there was no nuisance and (2) that they were 
protected by statutory authority in doing what they did. They also 
pleaded that if there was a nuisance and if they were not protected by 
their statutory powers, the matter complained of was not of such a char- 
acter as to entitle defendants to an injunction. Damages, they urged, 
would be the more appropriate remedy. On each of these three points 
the Supreme Court decided against appellants and granted the injunction 
with small damages and costs. 

APPELLANTS now asked that the judgment of the Colonial Court 
might be set aside. 

Lord MACNAGHTEN, in delivering the judgment of the Council, said 
that as to the existence of the nuisance complained of and its serious 
character, their lordships agreed with the judges of the Supreme Court. 
As to the defence set up on the ground of statutory authority no doubt 
they were directed to do and execute all works necessary for the effective 
construction, equipment and operation of the tramways. The learned 
judges of the Supreme Court treated the authority to generate and dis- 
tribute electric energy contained in the tramway licence as superaeding 
the authority to Generate and distribute electrical energy as a motive 
power contained in the Demerara Electric Ordinance, 1899. So treating 


Provision was made as. 
ent and everything was paid by defendants, except the final 


it, on a careful review of the authorities bearing on thé subject (including 
Metropolitan Asylum District v. Hill, and L.B. & З.С. Railway Co. v. 
Truman), and on consideration of the provisions of the tramways' licence 
and all the circumstances of the case, the learned judges came to the 
conclusion that appellants were not authorised by the Tramway Licence 
of 1899 to cause а nuisance. Their lordships agreed in that conclusion, 
5 зев would advise His Majesty that the appeal should be 
missed, 


Lynch v. Macartney, McElroy & Co. (Ltd). 


Last week Mr. Justice Bigham and a common jury heard an action 
brought by Mr. J. J. Lynch, mechanical and electrical engineer, for 
damages for alleged libel, defendants being Macartney, McElroy & Co. 
(Ltd.), who denied that the words complained of were capable of the con- 
struction put upon them, and also pleaded privilege. 

Mr. McCALL, K.C, (with Mr. Compton) stated that in 1903 plaintiff 
entered defendants’ employ in connection with a tramway which they 
were laying at Delagoa Bay, and in 1905 he was appointed as their engi- 
neer-in-charge of tramways they were constructing in Malta. Plaintiff 
was to be the senior to everyone connected with the company at Malta 
except a Mr. MacIntyre, the acting secretary. Plaintiff alleged that 
there was considerable disorganisation in defendants’ business, and also 
certain irregularities. He applied himself to putting the business 
in order, and for some time succeeded, in defendants’ opinion. About 
Jan. 8, 1906, the post of general manager in Malta became vacant, 
and plaintiff applied for the post. Immediately afterwards de- 
fendants issued a notice in the Malta papers stating that the 
would not be résponsible for any order given or for any debts incurr 
unless the orders were given on an official form, and were signed by a 
director or by the secretary of the company. Mr. Macartney shortly 
afterwards arrived at Malta, and informed plaintiff that he had some 
permanent position in view for him, but on March 5 plaintiff was 
informed that a Mr. Treherne was appointed as general superinten- . 
dent. On March 12 Mr. Macartney offered plaintiff the post of secre- 
tary to the company in Malta, but plaintiff, thinking that that kind 
of employment was not one that he ought to be called upon to under- 
take, on March 18 wrote tendering his resignation as resident engi- 
neer, and stating that he would be pleased to know when it would 
be convenient for defendants to relieve him of his duties. His re- 
signation was accepted the same day with an expression of regret, and that 
day defendants wrote requesting plaintiff to return to London and 
resume his position in the London office. Plaintiff returned to London, 
and on March 16 defendants published in the '* Malta Daily Chronicle" the 
following notice: ‘‘ Malta Tramways. Messrs. Alexander MacIntyre and 
J. J. Lynch, occupying the positions of acting secretary and engineer 
respectively, have been relieved of their duties. The Malta Tramways, 
Macartney, {McElroy & Co. (Ltd.), are not, and will not, be responsible 
for any contracts, orders, debts, &c., unless they are authorised in writing 
by the company’s managing-director or general manager.—Macartney, 
McElroy & Co. (Ltd.), J. F. Macartney, Managing-Director.” Plaintiff 
complained that this notice was calculated to convey the impression to 
those who read it that he had been dismissed for some misconduct and 
that he had been a party to giving irregular orders. He brought the 
action to clear his character, and if he received an apology and was in- 
demnified against the costs of the action he would gladly accept it. 

Mr. LUSH, K.C., said defendants had made no imputation on plaintiff 
and therefore he could not submit to a jadgment indemnifying plaintiff 
against costs. 

His LORDSHIP thought that the advertisement was very unfortunately 
worded, and that plaintiff had not asked anything unreasonable. 

Plaintiff having given evidence, Mr. LUSH, for defendants, said he 
could not shut his eyes to the possibility that the advertisement might 
convey an impression exactly the contrary to what was intended. There 
was no intention to cast any aspersions upon plaintiff. 

In the result plaintiff was awarded £250 damages, and jadgment was 
given accordingly. 


Marylebone (London) Council v. Bardon. 


At the Marylebone County Court, on Friday, plaintiffs sought to recover 
£61. 5s. 3d. for supply of electricity to defendant, who paid the amount 
into court and counterclaimed for damages for breach of contract in re- 
gard to change of voltage of supply and also for breach of the L.C.C. and 
Board of Trade regulations in carrying out same by not making the neces- 
sary alterations in the wiring. He further alleged that his house had 
been rendered unsafe and dangerous to life by risk of fire and leakage, 
and that in order to remedy those defects and render the installation safe 
a complete alteration in the wiring of the premises was necessary. 

Мт. ELLIS GRIFFITH (for defendant) stated that the action, which 
was an important one to consumers of electricity, had been settled by the 
Council taking the money out of court and undertaking to re-wire defend- 
ant’s premises and carry out such alterations as were necessitated by the 
change of system, and also to properly reinstate all decorations. He 
asked that judgment be entered accordingly, and submitted that, having 
regard to the general importance of the case, the costs should be on the 
higher ecale. 

His HONOUR (Sir W. L. Selfe) said it was scandalous that an action 
of such importance should be remitted from the High Court to the County 
Court. He had no power to grant costs other than on scale C, and having 
regard to the fact that it was a case of great importance, he directed that 
they should be taxed on that scale. 


Thermite (Ltd.) v. Weldite (Ltd.)—We are compelled, by pressure 
on our space, to leave over to our next issue Mr. Justice Warrington’s 
full judgment in this case. 
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SOME NEW DEYICES IN LOWERING GEAR FOR 
ARO LAMPS. 


The London Electric Firm, of Croydon, are now manufacturing a 
‘canting carrier device" to enable centre-pole lamps to be 
lowered for trimming. It is claimed that this arrangement, which 
is shown in Figs. 1 and 2, will greatly cheapen the cost of trim- 
ming, and will ensure greater safety from accidents than the cum- 
bersome tower ladder now in use. By the application of this firm’s 


E — 


Fic. 1. 


“ one working part" arc lamp lowering gear, lamps on centre- 
carriers can be lowered with great ease. This gear consists of a 
canting carrier which allows the lamp to be lowered. The whole 
operation of unlocking the carrier, lowering the lamp, re-hoisting, 
re-locking the carrier, and taking the weight of the lamp off, is 
done by а single winch. Existing centre carriers could in most 
cases be adapted. 

The North Western Electrical pee Co., of Cathcart, have 
lately placed on the market a cable protector chain for use in 


Fia. 3. 


“ swan-neck”’ brackets. By this arrangement, which is shown in 
Fig. 3, it is claimed that the short-circuiting and earthing of the 
conductors in the arm is avoided. The chain has pulleys, over 
which the wire travels; this reduces the friction, saves the wire, 
makes the raising less laborious, prevents the generation of heat 


and the abrasion of the cable insulation. The suspending wire is 
placed inside the chain and the cables one on each side (see diagram). 
The sides of the chain render it impossible for the rope to touch 
the cables and the insulation is thereby preserved. Without this 
chain the wire rubs on the cables and very rapidly wears the insu- 
lation, producing short-circuits and earths, which are the chief 
objections to the ordinary lowering gear. It also centres the wire 
at the contact cap and greatly improves the working of the gear. 
When the wire is drawn through the tube without the chain the 
tube is liable to be soon cut through. 

This firm also manufactures an arc lamp lowering gear with 
removable handle, which engages with the cam of the winch, and 
which releases and engages the pawl. The spindle to which the 
brake wheel is attached engages with and passes into the core of 
the drum. The handle is made in malleable cast iron, or there is & 
specially light pattern in aluminium. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Directors of the Savoy Hotel (London) invite applications 
for the appointment of engineer to the company. The gentleman 
appointed will be required to take charge of the power plant (aggre- 
gating 1,000 kw:), and also of the refrigerating plant; lifts (electric 
and hydraulic), artesian well pumps, &c. Salary £350, with com- 
mission on economies effected, estimated at another £100 per 
annum. Applications to the Secretary by May 10. See also an 
advertisement. 


Salford Electricity committee invite applications for the position 
of deputy electrical engineer. Applicants must have had previous 
experience in the generation and distribution of electrical energy in 
large undertakings (both a. and d.c.), and be thoroughly conversant 
with the electrical details of same. Salary £250, rising to £400 per 
annum.  Particulers from the borough electrical engineer (Mr. 
Victor A. Н. McCowen), Electricity Works, Frederick-road, Pen- 
dleton, Salford. Applications to town clerk (Mr. L. C. Evans), by 
mid-day, May 18. See also an advertisement. 


The Governing Body of the Battersea Polytechnic (London) 
invite applications for the position of principal, to date from Sep- 
tember next. Commencing salary £800 per annum, increasing to 
£1,000. Particulars from the Clerk to the Governing Body. Ap- 
plications by May 25. See an advertisement. 


The Governing Body of Battersea Polytechnic also require an 
assistant lecturer in physics and electrical engineering ; full time ; 
teaching experience essential. Commencing salary £180. Par- 
ticulars from the Secretary. See an advertisement. 

A junior assistant is wanted (on the technical side) in large 
patent agents’ office in London. Some electrical training desirable. 
See an advertisement. 


A vacancy occurs at Barnsley electricity works for я pupil. 
Applications to Mr. E. A. Barker, borough electrical engineer. See 
an advertisement. 

A test-room assistant is wanted for the testing and adjusting of 
electrical instruments. Workshop experience desirable. See an 
advertisement. | 

An electrician, competent to do armature winding and commu- 


tator repairs, is wanted in electrically-driven works. See advertise- 
ment. 


A draughtsman conversant with the design of cable junction 
boxes is required. See an advertisement. 


A vacancy occurs in a company's d.c. central station in the south- 
western area of London for a pupil, without premium. See an 
advertisement. | 


Mr. А. С. Kelly, A.M.Inst.C.E.,for several years on the staff of the 
locomotive department of the G.E.R. Co., has re:ently been 
appointed traction engineer to the Brit'sh Westinghouse Co. at 
Manchester. 


Hampstead (London) Borough Council have appointed Mr. J. C. 
Barnes junior assistant engineer at the electricity works, in place of 
Mr. 3. D. Barnwell, resigned. 

. Mr. J. A. Brown has been appointed rental and collecting clerk 
in the Ealing electricity department, at £100, rising by annual incre- 
ments of £5 to £140, per annum. 

Mr. W. T. Goodman, of Dunedin (N.Z.) electricity works, has 


Lc appointed engineer to the Adelaide (S. Australia) Tramway 
rust. 


Air Gas.—A demonstration of a new gas for lighting, heating 
апа cooking purposes was given by the Non: Explosive Gas Synd. 
last week. This gas, which consists of a mixture of air and petrol, 
containing 98 per cent. of air, is made by treating air with petrol in 
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а special carburettor at ordinary temperatures. Condensation is 
completely avoided and the generator requires no attention, auto- 
matic regulation being fitted. It is claimed that air gas is safer, 
more efficient and cheaper than ordinary gas. d 
. Birmingham.—' The Washwood Heath tramway route was 
opened for traffic yesterday. = 

Bootle.—On the presentation of the m'nutes of the Electric 
Power and Lighting committee on Wednesday, Mr. King moved as 
an amendment that no tender be accepted for the repairs to an 
engine at the electricity station until the insurance office had sub- 
mitted & report on the condition of the engine. 

After an animated discussion the amendment was lost by a large 
majority, and 16 was then resolved to accept a tender for the repair 
of the engine at £613. 8s. 8d. | 

Bradford.—The Tramways committee have decided to proceed 
with the work of constructing the Brownroyd Hill tramway. 


Bury (Lancs.)—The Council are recommended to increaso the 
salary of the tramways manager (Mr. W. Clough) from £250 to 
£800 per year, with two annual increments of £50. 


Camberwell (London).—The Borough Council have asked the 
Board of Trade to give & decision on thedispute between themselves 
and the County of London Electric Supply Co. in regard to the 
laying of mains in the district, as the Government do not intend to 
proceed with their general bill upon the lines of the correspondence 
with the Council. . . 


* 


The Council insist, when giving permission for laying mains, that such 
permission ‘‘shall not apply to any works, pipes or wires other than 
such as are to be used exclusively for the company's purposes under their 
Camberwell electrio light orders.“ 


Caution.—A timely warning is given by Messrs. Newtons (Ltd.), 
of Taunton, as to the practices of a certain Sheffield firm. Weare 
informed that the course of procédure is as follows: Orders for 
goods are given and when these are delivered they are promptly 
sent off.to another town for disposal. The persons concerned in 
this transaction appear, however, to have recently left Sheffield and 
may consequently be expected to continue their operations from 
some other centre. As might be expected, the principal agent in 
these doubtful transactions has various aliases, including Tideswell, 
Sellars and Nance. Manufacturers should; therefore, be on the alert. 


Derby.--The Corporation have decided to €onstruct an electric 
tramway along Nottingham-road at an estimated cost of £17,800. 
A proposal to construct a line along Burton-road at an estimated 
expenditure of £5,500 has been postponed | 

An arrangement has been made between the Highways and Electric 
Lighting committees for the lighting of Uttoxeter New-road with arc 
lamps at an annual charge of £196. А reduction is also to be made in 
the obarge for the 76 exisitng all-night arcs of £1 per annum, and flame 
arcs are to be substituted in some cages without additional cost. 

Dundee.—The Tramways committee have decided to provide 
each tramcar with а jack. 

Fatalities.—A blacksmith named Tye was killed ai the Aclam 
Iron Works, Middlesbrough, on Tuesday last. He is reported to 
have been carrying a number of long rods, one of which came in 
contact with an overhead electric wire. 


An inquest was held at Ebbw Vale on Saturday into the cause 
of the death of a man named Rhead, who was killed at the Marine 
Colliery, Cwm, Ebbw Vale, on Thursday last. Deceased was em- 
ployed as a colliery electric engine driver, and on Thursday was 
geen to take hold of the lighting wire and instantly fall. The jury 
found a verdict of accidental death, adding that sufficient care had 
not been taken by the management in seeing that the wires were 
properly protected. They condemned the practice of allowing un- 
authorised persons to repair breakages, and recommended that the 
mine officials make more frequent reports on the condition of the 
cable. 

Fire Inquest.— Dr. F. J. Waldo, coroner for the City of London 
and Southwark, held an inquest on Friday last into the cause of a 
fire which occurred on April 18 at 68, St. Paul's Churchyard, Е.С, 
The fire brigade and police reports stated that the cause was unknown. 

The Coroner stated that this was the third fire on the same premises 
within four years. The first occurred on March 13, 1903, and was re- 
ported to be due to a ''defective electric circuit." He held a private 
inquiry, and found the cause to be the ignition of a flexibze during a test 
by ап employé of the City of London Electrio Lighting Co. The second 
fice took place on Oct. 19, 1905, and an inquest was held, but there was 
not sufficient evidence to determine the cause. 

The Mawacer of the premises said that on the occasion of the last fire 
he heard а report, and the back of the window case flew out. There 
were some combs in the window, but he did not know whether there were 
TS celluloid combs. Тһе comb were some distance from the electric 
lights. 

y SHOP ASsISTANT gave similar evidence, and afterwards police evidence 
was taken, in the course of which P.C. Paar said it seemed to him the 
flames came at first from the articles in the window. | 

Mr. С. НлАвктвох, superintendent of the London Salvage Corps, Wat- 


ling-street, said he thought celluloid was burning in the window. He 


arc across sufficient to cause a fire. 


tor, said he tested the wiring and found it satisfactory. 
flexibles were safe if proper! 
were about. 
greater safety as it would do away with their flexibility, and in shifting 
them about one got shorts on the tube itself. 


had seen elsewhere celluloid articles burnt by the heat of an electric 
lamp. He'thought the explosion was due to the expansion of the air in 
theair-tight window as the result of theheat. His men cut the electric wires. 

Engineer SiBLEv, London Fire Brigade, attributed the fire to a short. 
circuit or the fasion of the wires. 

The Coroner: People often attribute fires to electrical causes with 
very little evidence. 

Mr. Н. Saqut, proprietor of the shop premises, said there might have 
been some celluloid combs in the window. 

Тнов. Davis, electrical engineer, in the employ of Messrs. Duncan 
Watson & Co., said he fitted the shop for the electric light. The fittings 
were all high-voltage fittings and the wires were encased in American 
white wood, which was as satisfactory us metallic tubing, because if 
water got into ‘the tubes it rotted the wires more readily than was the 
case where wood casing was used. Flexible pendants were used and, he 
thought, plain lampholders. With a bare flexible they might get a short, 
but the danger would end there. With a 200 volt circuit you never got an 
Each lamp would take 40 watts and 
with that current the amount of arc would be hardly noticeable, А short 
circuit between the flex. was so small that it weuld not ignite anything 
unless there was a drag arc. The work was tested on behalf of the con- 
tractors after the installation and also by a representative of the City of 


London Electric Lighting Co. 


Тнов. @ко. Warrs, the City of London Electric Lighting Co.’s inspec- 
He thought 


handled, even though combustible goods 
He did not think putting flexibles into tubes would tend to 


Mr. A. A. Voysey, electrical inspector to the City of London Corpora- 


tion was present, but the jary intimated that they did not require any 
further evidence. 


Some combs were produced and it was admitted that they were celluloid. 
The jury found that the burning of the premises originated on the 


ground floor in the window of the shop, and was caused by the close 
proximity of celluloid goods to the electric lamps or wires, but there was 
not sufficient evidence to enable them to say whether it was caused by a 
short-circuit or arc, or only by the heat from the lamps, There was no 
evidence of negligence. 


German Electro-Medical Apparatus.—The German manufac- 


turers of electro-medical apparatus, X-ray instruments, &c., have 
decided to advance the price of their goods by 10 per cent. 


Lecture.—Mr. Charles Bright, F.R.S.E., lectured last Tuesday 


on“ Submarine Telegraphy, at the Cavendish Laboratory, Cam- 


bridge University. 


Library Lighting. — Southwark (London) Council, who proposed 
to use gas for lighting their new library, have abandoned the idea 
on the advice of their architect, who regarded gas as quite unsuit- 
able as an illuminant for the building from every point of view. 
The Council have now decided to take electric current for lighting 
the library from the County of London Co. at 81d. per unit. 


Light Railways.—The Llandudno and Colwyn Bay Light Rail- 
way (extension and amendment) Order has been submitted to the 
Board of Trade for confirmation. Objections by May 18. 


The Board of Trade have confirmed the Llandudno and District 
Light Railways Order, 1907. 


London County Council —At 
matters were dealt with :— 

Loans to Local Authorities,—The Finance committee reported that in 
view of the present condition of the money market, and the consequent . 
necessity of ourtailing the amount of loans to be raised, they had соп. 
sidered whether a maximum amount should not be fixed to be lent to 
other authorities during the current financial year, and they recom- 
mended that not more than £1,000,000 be so loaned. 

Westminster to Wandsworth Tramways.—On the adjourned report of 
the Highways committee asking for a supplemental vote of £53,000 for 
alterations to pipes and mains in connection with the reconstruction of ^ 
the Westminster to Wandsworth tramways the Finance committee ге. 
ported that they had informed the Highways committee that, in their 
opinion, in any future case in which it may appear that the difference 
between the cost of the overhead and conduit systems would be abnormal 
owing to the exceptional difficulties to be overcome in removing piper, 
&., every endeavour should be made to avoid the additional expenditure, 
and that, in the event of the Borough Councils concerned refusing to co- 
operate to this end, the Highways committee should report the matter 
fully to the Council, submitting the most accurate estimates available of 
the total cost involved under each of the two systems. The Council 
would then be in a position to consider whether it would ba justified in 
agreeing to adopt the conduit system, and, if not, what steps should be 
taken with a view to its being placed in a position to adopt the other 
system. Agreed. 

Tramways to Woolwich.—The Highways committee recommend that 
the Council’s consent be not given to Erith Council to construct certain 
tramways in Woolwich, as they were of opinion that London County 
Councll itself should construct the lines and lease them to the District 
Council. Postponed. 


. Llansamlet (Glam.)— The Parish Council hive under considera- . 
tion a scheme prepared by Mr. J. W. Johnston, of Swansea, for the 
electric lighting of the district, | | 


Tuesday’s sitting the following 
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Maldens and Coombe.—A provisional electric lighting order has 
been granted to the County of London Electric Supply Co. for this 
district. 

Marylebone (London).—At а meeting of the Council last week 
the Electricity committee reported that the contract with Messra. 
C. A. Parsons & Co. for generating plant provided for & bonus being 
paid if the turbines came up to a certain standard of steam efficiency. 

The consulting engineer (Mr. Arthur Wright) reported that during the 
last month official steam consumption tests on the turbo-generators 
had been carried out, the results being as follows : Nos. 1 and 2 machines 
produced а net kilowatt hour for 21:991b. of steam, bonus —; Nos. 
3 and 4, 22:081b., bonus — ; No. 5, 17:17 1b., bonus £2,097; No. 6, 
17 881b., £1,458; No. 7, 17:21b., bonus £2,070; No. 8, 17:1 lb., bonus 
£2,160. A clause of the specification enabled the Council to reject the 
smallor turbines should the consumption exceed 22:05 Ib. and entitled 
the manufacturers to a bonus of ££00 for every lb. of steam under 193 lb. 
on each of the large sets. Nos. 3 and 4 were about 4 per cent. higher 
than the rejection figure, which was so small an amount, and within the 
limits of the observation error, that he recommended a deduction being 
made at the bonus rate on account of that slight excess rather than 
raise the very involved question of the power to now reject these two 
sets which must arise after such prolonged commercial use. Finally, 
Mr. Wright submitted a certificate ia favour of Mossrs. Parsons showing 
an amount of £7,770 due to them as bonus. 

Obituary.—We regret to announce the death (on March 27) of 
Mr. Pat Doyle, the editor and propriet.r of our contemporary, 
„Indian Engineering.” е 

The death occurred'on Monday of Mr. Theodore J. Hare, chair- 
man of the Baker Street & Waterloo Railway Co. 

Presentations.--A presentation of an interesting character took 
place on April 24 at the offices of the Great Northern & City Railway 
Co. (8, Highbury-place, London, N.), to Mr. R. P. Brousson, chief 
engineer and traffic manager, on the occasion of his marriage. 

he presentation took the form of а pair of antique silver candelabra, 
and was presented (on behalf of the principal members of the various 
departments of the railway) by Mr. Orewe, chief traflic inspector, who, 
in a few well-chosen words, conveyed to Mr. Brousson the good wishes of 
the staff for his future happiness and welfare. Mr. Brousson heartily 
thanked the members of the staff for their present and for the good 
wishes which accompanied it. 

The wedding took place at St. John's Church, Wembley, on April 27, and 
was attended by deputations from the railway and from the Esst London 
Engineers, cf which corps Mr. Brousson is a captain. 

The managers and staff of the Darlington Tramways have рге. 
sented a marble timepiece to Inspector J. Musgrave, on his 
marriage. 

The staff of Crompton & Co. at Arc Works, Chelmsford, have 
presented a gold demi-hunter wateh to Mr. W. Richardson, who is 
leaving the employ of the firm. 


The Bo outh tramway staff have presented a marble clock 
with ornam ls, a silver tea tray and tea set and a framed photo- 
graph of thé inspectors, drivers and conductors to Mr. C. Barber, 
trafic manager, on his marriage. 


The Halifax Electricity staff have presented а roll top desk to 
Mr. P. Priestley, deputy electrical engineer, who is leaving to be- 
come chief engineer and manager of the Mexborough & Swinton 
Tramways Co. 

The staff of Morecambe Corporation electricity department have 
p'esented a timepiece to Mr. A. Kirkham, who is leaving to become 
electrical engineer to the Burnley Co-operative Society. 


Provisional Order Revocation.—The Otley Electric Lighting 
Order, 1902, has been revoked as from April 12. | 

Pudsey.— Leeds Corporation have agreed to oonstruct an electric 
tramway from Stanningley into Pudsey. | 

Rochdale.—The Board of Trade have sanctioned the borrowing 
of £35,923 for the electric tramways department, viz., £27,681 for 
electrical equipment and £8,242 for tramcars. 


Shipley.— For the year ended March 81 there was a deficit of 
£708 on the electricity undertaking. A flat rate of 44d. per unit 
has been fixed for electricity for lighting, the maximum demand 
system of charging for both light and power having been abolished. 


Stoke-on-Trent.—The salary of the borough electrical engineer 
(Mr. P. J. S. Tiddeman) has been increased from £800 to £350 per 
annum. 


Stratford-on-Avon.— The publie supply of electricity was in. 
augurated on the 27th ult. The works are owned by the Stratford. 
on Avon Electric Supply Co. 

Walsall-Wednesbury Tramways.—An agreement has been 
entered into between Walsall Corporation and the British Electric. 
Traction Co. for through communication between Walsall and 
Wednesbury and Darlaston. This through service was inaugurated 
on Wednesday. 

Walthamstow.—On the recommendation of the Light Railways 
committee it has been decided to fix the charge for current supplied 
by the electricity department at lid. per unit for the year ended 
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March, but for the current year the charge will be 12d. per unit, 
subject to revision at the end of the financial year. 


Wimbledon— The Council decided on Wednesday to apply £1,380 
out of the profits of the electricity undertaking to relief of the rates. 

The electrical engineer (Mr. Н. Tomlinson Lee) reported that he had 
tested samples of the 8, 16 and 32 c.p. incandescent lamps supply by 
the firm whose tender for the annual supply of those lamps had been 
accepted and he found them to be unsuitable. Instructions were given to Mr. 
Lee to test the lamps supplied by the next lowest tenderers, and to report. 

Tho Council have asked that their district should be excluded from the 
area of supply scheduled in the L.C.C. (Electricity Supply) Bill, 1907. 

The tramway owned by the London United Tramways (1901) (Ltd.) 
from New Malden to Raynes Park was opened on Saturday last and the 
Wimbledon to Merton line commenced working yesterday. The Council 
have also permitted the Company to open the tramways for traffic in 
Worple-road, Hill-road, Francis-grove, &c. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Lanark County Council require tenders from manufacturers of 
electrical generating machinery and from manufacturers of secon- 
dary batteries, for the construction and erection of one 70kw. 
motor-generator, alternating and direct-current switchgear, one 
battery charging booster, and one battery of 282 cells. Specifications, 
Ko., from the county clerk (Mr. Thos. Munro), County Offices, 
Hamilton, N.B., to whom tenders by May 22. See also an advertise- 
ment. 


The Metropolitan Asylums Board require tenders for supply of 
builders’, engineers’, smiths’, plumbers’ and gasfitters’ ironmongery, 
miscellaneous engineering stores and electrical accessories Official 
forms of tender at the offices of the Board, Embankment, London, 
E.C., where tenders аге to be sent by 10 a.m. May 15. An adver- 
tisement contains further particulars. ? 


Goole District Council is prepared to receive competitive schemes 
for the erection of electricity supply plant and the necessary dis- 
tributing mains to supply electricity within the compulsory area of 
supply. Particulars from the clerk to the Council (Mr. James Wm. 
Johnson), Council Offices, Goole. Schemes to be in by Friday, 
May 81. See also an advertisement. 


London County Council invite tenders for the manufacture, 
delivery and erection of (a) six fuel economisers at its tramway 
electricity generating station, East Greenwich, (b) h. and l.t. switch- 
gear for five tramways sub-stations (with basements), and (с) h. 
and l. t. switchgear for three tramways sub-stations (with galleries). 
Tenders to the clerk of the Council (Mr. G. L. Gomme), County 
Hall, Spring Gardens, S.W., by 10 am. May 7 for economisors 
and 11th June for switchgear. 

London County Council want tenders by 10 a.m. May 7 for supply 
of about 100,000 tons cf coal (North Country washed nuts) to East 
Greenwich generating station. 


Pembroke (Co. Dublin) Council invite tenders for snpply and erec- 
tion of a high-speed reciprocating engine, direct-current dynamos, 
switchboard and instruments, accumulators, tubular boiler, arc 
lamps and gear and arc lamp-posts Tenders to the clerk (Mr. J.C. 
Manly), before noon May 4. 


Islington (London) Lighting committee invite tenders for supply 
and erection of a fan (12 ft. diam.) and a single-phase alternating- 
current motor. Tenders to the town clerk (Mr. W. Е. Dewey), 
Town Hall, Upper-street, N., by noon May 8. 


Bristol Electrical committee invite tenders for a.c. and d.c. flame 
arc lamps, to be supplied and delivered within the city. Tenders to 
the city electrical engineer (Mr. H. Faraday Proctor), Temple Back, 
Bristol, by 10 a.m. May 20. 


Barnes District Council invite tenders for supply, delivery and 
erection of a section of steam exhaust and other piping. Tenders 
to the Clerk, C:uncil House, High-street, Mortlake, by гооп 
May 14. | 

Stretford Electricity committee want tenders by May 10 for 
supply of condensing plant, switchboard, instruments, and elec. 


trical connections for 500 kw. generator. Forms of tender from 
Mr. T. L. Miller, 19, Brazennose-street, Manchester. 


Hull Corporation want tenders by May 11 for supply of two 
electric water-level indicators and recorders. Specifications from 
Mr. F. J. Bancroft, Alfred Gelder-street, Hull. 

Gravesend Electricity committee want tenders by May 10 for 
cables, storage battery, balancer and boosters and switchboard. 
Specification from the electrical engineer. 

Warrington Electricity and Tramways committee want tenders 
(by noon May 7) for six tramcar covers. Specifications from the 
borough electrical engineer. 
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Manchester Tramways committee want tenders (by 10 a.m. 
May 7) for supply of timber. Specification from Mr. J. M. McElroy, 
55, Piccadilly, Manchester. 


Colne Electrical committee invite tenders for a 360 kw. d.c 
dynamo coupled to Belliss engine and a Lancashire boiler with 
superheater. Tenders to Chairman by 10 a.m. May 13. 


Tenders will be opened on May 8 simultaneously at the Palacio 
Municipal, Pontevedra, and the Direccion General de Administracion 
Local, Madrid, for the public lighting of Pontevedra by means of 
electricity for 15 years. Conditions are set out in the Madrid 
Gazette" for April 4, which can be seen at the Board of Trade, 
Basinghall street, London, Е.С. 500 16 c.p. lamps and 12 9 ampere 
arcs will be required. The annual rental payable by the Munici- 
pality is 29,000 pestas (about £714). A deposit of 1,000 pesetas 
(about £36) is required to qualify any tender, and local representa- 
tion is necessary. 


Antwerp Municipal Council invite tenders for the supply of 70,000 
pairs of carbons for the new arc lamps on the Cockerill and Sud 
Quays. Specifications from the Hotel de Ville, and tenders to the 
Bourgmestre by May 14. Deposit of 1,000 fr. (£40) required. Copy 
of specification may be seen at the Board of Trade, 73, Basing- 
hall-street, London, E.C. 


The Bulgarian Direction of Posts and Telegraphs require tenders 
by May 10 for supply of 150, 500 kilogs. of wire to the estimated 
value of 800,000'r. (£12,000). Specification (in French) may be 
seen at the Board of Trade, 78, Basinghall-street, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 


Marylebone Borough Council have accepted tho following tenders 
for annual supplies for the electricity undertaking :— 

Siemens Bros. & Co., rubber cables (3/22 15s. per 110 yds., coil ditto 
8/20 188. 11d., ditto 7/22 £1. 10s., ditto 7/20 £1. 9s., ditto 7/18 £2. 1s. 5d., 
ditto 7/16 £3. 4s. 3d., ditto 7/14 £4. 17s. 6d., ditto 19/20 £8. 2s. 10d., 
ditto 19/18 £4. 18s. 5d., ditto 19/16 £7. 10s. lld., ditto 19/14 
£11. 1s. 3d. ; Vigers, Sons & Co., meter boards (18 in. by 15 in. 18s. per 
dozen, ditto 11 in. by 15 in. 12s. per dozen, banjo boards 21s. per dozen, 
batons 11 in. by 3 in. by 1 in. 6d. per dozen); Edison & Swan Co. (switch- 
holders 128. 6d. per dozen, tumbler switches 10 amperes 16s. 6d. per dozen, 
ditto 5 amperes 8s. per dozen, switch blocks 64 in. by 3} in. 28. 44d. per 
dozen, 33 in. 10d. per dozen, wall plugs 16 amperes 16s. per dozen, ditto 
5 amperes 8s. 74d. per dozen, distribution boards 1s. 6d. per dozen, 
cut-outs ;10 amperes 4s. 2d. per dozen, ditto 5 amperes 2s. 9d. per 
dozen); Rashleigh Phipps & Co. (incandescent lamps, 80.p. £4. 7s. per 
gross, 16 с.р. £4. 7d. per gross, 32 с.р. 108, per gross, 50 c.p. £1. 18. per 
gross, extra for frosting 6d. per dozen lamps) ; New Brotherton Tube Co. 

tubing); Sloan Electrical Co, (arc lamp carbons, cored 12 in. by 18mm. 

28. 4d. per 250 ft., solid 12in. by 12mm. 53, 104d. per 250 ft., solid 
12 in. by 11 mm. 5s. 4d. per 250 ft., solid 12 in. by 9mm. 4s. 244. per 
250 ft.); British Electric Calibrated Fuse Co. (fuses 500 amperes £5. 14s, 
per dozen, ditto 250 amperes 16s. 6d. per dozen, ditto 100 amperes 
8s. 6d. per dozen, ditto 75 amperes 88. per dozen, ditto 50 amperes 8s. per 
dozen, ditto 25 amperes 4s. 6d. per dozen); St. Helens Cable Co. (tinned 
copper fuse wires, No. 26 2s. per Ib., No. 30 18. 64d. per Ib., No. 26 1s, 6d. 
per lb., No. 24 1s. 53d. per lb., No. 22 1s. 5d. per lb., No. 20 1s. 44d. per Ib., 
No. 18 1s. 44d. per lb., No. 16 1s. 4d. per Ib., No. 14 1s. 4d. per Ib., binding 
wire No. 14, 1s. 4d. per Ib., No. 16 1s. 4d. per Ib., No. 18 1s. 44d. per Ib., 
No. 20 1s. 44d. per Ib., No, 22 1s, 5d. per lb., Silesian tape 2s. 6d. per Ib., 
black adhesive tape 1s. per lb.), British Insulated & Helsby Cables (iuse 
wires No. 86 78. per lb., No. 30 4s. 6d. per Ib., No. 26 38. 6d. per Ib., No. 24 
8з. per Ib., No. 22 2e. 8d. per Ib., No. 20 2s. 7d. per Ib., No. 18 28. 6d. 
per ìb., No. 16 2s, 5d. b., No. 14 2s. 3d. per lb.); W. T. Henley’s 
Telegraph Works Co. (flexible wire 35/40 silk £1s. 178. 6d. per gross yds., 
ditto 70/40 silk £2. 17s. 6d., ditto 35/40 glazed cotton £1. 12s, 6d. per 
gross yds., ditto 70/40 £2.108.); Baxter & Caunter (baton holders 3s. 9d. 
per dozen, cord grip holders 3s. 9d. per dozen, screw holders 3s. 9d. per 
dozen, porcelain fuses 2s. 8d. per dozen, ceiling roses 23. 6d. per dozen ; 
Н. P. Mayer & Cc. (carbon brushes 1g in. by J in. by j in. 4s. per dozen, 
ditto 18 in. by Lin. by § in. 38. 9d. per dozen, ditto 1; in. by 1} in. by $ in. 
ба. per dozen, ditto 2 in. by 14 in. by 34 in. 3s. per dozen, ditto 2 in, by 
1,410. by ; in. 4s. per dozen, ditto 23 in. by 15. in. by § in. 38. 6d. per dozen, 
ditto 8 in. by 1 in. by 175 in. 4s. per dozen, ditto 7 in. by 2 in. by йїп, 
78. 6d. per dozen, ditto 14 in. by 3 in. by $ in., 5s. per dozen, ditto 1} in. by 
II in. by lin. 28. per dozen, ditto 12 in. by,1}fin. by 3 in. 5s. 6d. per dozen, 
ditto, 13 in. by 116 in. by in. бв, per dozen, ditto 1 in. by 2$ in. by 12 in. 
28. per dozen, ditto 23 in. by 1+ in. by 1 in. 68. 7d. per dozen, ditto 21 in. 
by 14 in. by Zin. brass capped 68. per dozen, ditto { in. by 1} in. by 2 in. 
28. per dozen, ditto 2in. by gin. by 3; in. 28, per dozen, ditto 18in. by 
14 in. by d in. 5s. 6d. per dozen, ditto 1 in. by 7 in. by біп, 1s. 6d. per 
dozen); W. Patterson (dynamo brushes, 104 іп, by 113 in. by 3 in., weight 
21р. 3 oz. £30 per gross). | 

For engineer's stores, oils, &c., the following tenders were accepted: 
India Rubber Company, W. Н. Willcox & Co., G. Hatch, Witty & Wyatt, 
Vincent’s Stores, Pryke & Palmer, Croager Bros., Е. Bird & Co., C. King 
& Co., Broad & Co., Towers & Williamson, Glenboig Fire Clay Co., T. & 
W. Farmiloe, Tully & Straker, C. Jenkins & Co. and Anti-Attrition Metal Co. 

For meters; House meters (up to 500), Reason Mfg. Co., 5 and 10 
amperes, 240 volts and 480 volts, £1. 5s, each; 25 amperes, 240 volts 
an 480 volts, £1. 158. each; 50 amperes, 240 volts and 480 volts, £2 
each; dials, units 250, Prepayment meters, Chamberlain & Hookham 
(ap to 200), 3 and 5 amperes, £3 each; 10 amperes, £3. 7s. 6d. each: 
maintenance 5 per cent. 


Woolwich Borough Council have received letters from the follow- 
ing electrical contractors offering to enter into arrangements for the 
execution of installation work on behalf of the Council: Electrical 
Contracts Co, Rashleigh Phipps & Co., Fred d'Alquen & Co., Ward 
& Newman, Whistler & Worge. 

The Electricity committee were of opinion, having regard to the status 
of Messrs. Whistler & Worge as local builders and electrical engineers, 
and to the fact that their premises were situated in the most favourable 
pen for show rooms, and that they were in close touch with all the 

eading residents in Eltham, that it would be in the best interests of the 

undertaking to accept that firm's offer to operatein the parish of Eltham 
only, especially as they were prepared to canvass the district and to 
become members of the National Electrical Contractors’ Association as 
a guarantee of good faith. With regard to the remainder of the borough 
(parishes of Woolwich and Plumstead) the committee thought it advis- 
able to invite applications by advertisement, and this was agreed to. 


For wiring for electri: lighting, bells, telephones, &., at the 
London Day Training College, Holborn, London County Council re- 
ceived the following tenders ;— 


S. G. Cozens (accepted). £1,154 | Cowtan & Sons ...... . . : £1,597 
Foote & Milne . 2,285 | Smeeton & Page.......... 1,555 
Barlow Bros. & Co. 2,027 | Vaughan & Cook ....... . 1,500 
Weston & Sons ....... S. 1,981 | Seth Bron . 1,462 
Е. A. Glover & Co......... 1,950 | A. W. Penrose & Co.. 1,440 
Jackson Bros 1,920 T. Potter & Sons 1,432 
L. Sunderland & Co. 1,910 | Higgins & Griffiths ..... . 1,419 
Б. Brightwell ...... eww . 1,834 | W. J. Fryer & Co. » 1,397 
J. В. Cunnington & Co.. . 1,811 | W. Barton & Sons - 1,375 
Ekins & Co. 1,800 | Aberdeen Elec. Eng. Co. .. 1,358 
Lund Bros. & Co. ........ 1,780 | Loa & Warren . 1,328 
Sweet Bros. ......... S. 1,680 | Reliance Electrical CO. 1,168 
Wippell Bros. & Row...... 1,670 


The following tenders have been received for track rails and slot 
rails by London County Council :— 
Track Rails, Фе. 


Bolckow, Vaughan & Walter Scott (Ltd.) .. £16,570 0 0 
OO; eua suits £16,173 17 6| Lorain Steel Co. .... 17,056 10 0 
Barrow H:ematito - P. & W. MacLellan.. 18,140 18 9 
Steel Co 16,731 17 6 | Steel, Peech & Tozer. 18,213 6 


Slot and Conductor Rails. 
P. & W. MacL»llaa ..£5,367 10 0 | Walter Scott (Lid.) ..£6,237 10 0 
Frodingham Iron & Bolckow, Vaughau & Co. 6,972 10 0 

Steel Co.. 5,804 10 0 | Steel, Peech & Tozer.. 6,985 12 6 

The Highways committee recommended that the tenders of Bolckow, 
Vaughan & Co. and of the Frodingham Iron & Steel Co. respectively be 
accepted, and pointed out that P. & W. MacLelian proposed to sublet to 
the Société Anonyme des Aciers d'Angleur (Belgium), and if their tender 
was accepted it would bə necessary to incur considerable additional 
expenditure in inspecting and testing the rails at the works at Belgium. 

The matter stood over for a week. 

Islington (London) Electric Lighting committee have accepted 
the following tenders for small bituminous steam coal for the elec- 
tricity department : — 

Phillips & Co., 2,500 tons, Mapperley small nuts, (1) prica per ton in 
Council's waggons 12s. 114., (2) price per ton in contractors’ waggons 
18з. 9d., 2,500 tons, Ainsley Hall peas, (1) 11s. 3d., (2) 123. 1d., 7,500 
tons Riddingafslack, (1) 11s. 3d., (2) 12s. 1d. ; Charrington, Sells, Dale & 
Co., 14 tons bright screened nuts from Mapperley, (1) 123. 4 J., (2) 
138. 14. 


London County Council have accepted the offer of the Post Office 
to renew (at its own cost) such of the electric bell apparatus in fire 
stations, fixei before April 1, 1904, as is defective, and to maintain 
for 10 years from April 1, 1907, all electric bell apparatus in fire 
stations for 6s. a bell or indicator a year, to include provision and 
fixing of new bell apparatus in new fire stations and additional bells 
in existing stations. 


A repeat order for a 500 kw. set has been placed with the Lanca- 
shire Dynamo & Motor Co., Trafford Park, Manchester, by Stock- 
port Corporation for their tramways department. 


Bolton Electricity committee have accepted the tender of J. 
Musgrave & Son for a 2,000 н.р. vertical steam engine; that of 
Dick, Kerr & Co., for three-phase alternator; that of the British 
Insulated & Helsby Cables for cables; and that of R. W. Kenyon 
for casings. 


A repeat order has been placed with the Lancashire Dynamo & 
Motor Co. for the remainder of the electrical equipment of the 
North-Western Railway loco shops, Lahore. This order includes 
two 250 kw. Howden-Lancashire sets and a large number of motors, 
mostly of the variable-speed type. 


London County Council have accepted the offer of the Metropo- 
litan Electric Supply Co. to supply electric current to the Central 
School of Arts and Crafts and the London Day Training College, 
at 344. per unit for lighting and 1$d. per unit for power. 


Bruce Peebles & Co., Edinburgh and London, have secured an 
order for a further motor converter from the Oxford Electric Co. 


Cardiff Electric Light and Tramways committee have accepted 
the tender of the Electric Construction Co. for a switchboard for 
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the docks sub-station at £243, and that of the Lahmeyer Electrical 


Co. for cables at £668. 15a. 


A repeat order has been placed by Manchester Corporation with 
the T.ancashire Dynamo & Motor Co. for а 160kw. feeder booster 
driven by three-phase 6,000 volt motor. 


The Metropolitan Asylums Board have placed an order with 
Elliott Bros. for a voltameter, and with A. V. Gifkins & Co. for re- 
wiring for electric bells, &c. 


The British Westinghouse Co. have received an order for their 
new. type six-cylinder vertical gas engine for operating the Hollins 
Hill Co.’s mill at Marple. This will be a duplicate of four now being 
delivered to the Castner-Kellner Alkali Co. at Runcorn. 


Leyton Council have accepted the tender of the Tudor Accumulator 
Co. for repairs to the lighting battery and for maintenance of the 
traction battery. 


An order has been placed with the Lancashire Dynamo & Motor 
Co. for a 500 kw. generator for direct coupling to Belliss engine for 
the Johannesburg tramways. 


The tender of Ferranti Limited has been accepted by Islington 
Electric Lighting committee for supply of transformers to March 
31, 1908. 


Portsmouth Electric committee have accepted the tender of 
Sperring & Co. for 150 arc-lamp standards. 


Chelmsford Council have accepted the tender of Christy & Co 
for supply of а pump and electric motor at £78. 83. . 


Hanley Council have accepted the tender of the British Westing 
house Co. for the supply of a 500 kw. generating set. 


Lancaster Council have accepted the tender of E. Green & Sons 
for the renewal of the remaining section of the economiser at £131. 


Mechanical Stoker Contracts.—Messrs. Ed. Bennis & Co., of 
Little Hulton, Bolton, and 28, Victoria-street, London, S.W., send 
us a long list of the contracts secured by them from Feb. 1 to 
April 18, 1907, for their patent gold medal machine stokers, self- 
cleaning compressed air furnaces, new chain grates (Bennis- Miller. 
Bennett patents), and elevators and conveyors. 

From the list it appears that eight chain-grate stokers are for the 
Electric Supply Co. of Victoria, Melbourne (per British Insulated & 
Helsby Cables). A second contract for Amsterdam for 16 stokers and 
self-cleaning c.a. furnaces with one conveyor shows the practical appre- 
ciation of Bennis plant on the Continent, The Kidderminster order 
(placed by James Humphries & Sons) for a conveyor is also interesting, 
as the conveyor is to be an aerial ropeway (a unlque application of con- 
veying) for conveyance of coal to the boilers. The design of this rope- 
way is very similar to one erected by Messrs, Bennis in Scotland some 
time since. Two stokers and с.а. furnaces are on order for the Dover 
mines. Another contract is one placed by Llandudno Council for supply 
of two stokers and c.a. furnaces to their electricity works (а repeat order). 
Nestles & Anglo Milk Co. (Aylesbury) have ordered two stokers and o.a.f. 
A feature of the list is the variety of industries effecting economy in 
their boiler houses by the installation of Bennis plant and also that over 
one-third of the contracts are repeat orders. 

In addition to the contracts already mentioned is the following list :— 
Standish & Co. (Worthington), two stokers and o. a. f. (repeat); Spenny- 
moor electricity station (per Richardsons, Westgarth & Co.), four chain- 
grate stokers; T. Gillibrand & Sons (Darwen), two stokers and c.a.f. ; 
J. Dickinson & Co. (Watford), two stokers and o.a.f. (repeat) ; Altham 
Colliery Co. (Great Harwood), two stokers and c.a.f.; General Electric 
Supply Co., London (per Babcock & Wilcox), six chain-grate stokers ; 
Regent Hotel (Leamington), one stoker and o. a. f. ; J. & M. 8. Sharp & 
Co. (Low Moor), two stokers and o. a. f. (repeat); Leigh Co-operative 
Society, four stokers and c. a. f.; Ainsworth & Co. (Holcombe Brook), two 
stokers and c. a. f.; Dobson & Barlow (Bolton), two stokers and caf. 
(repeat); Wm. Murgatroyd & Co. (Yeadon), two stokers and C. a. f. 
(repeat); Flower & Sons (Stratford), two stokers and o.a.f. (repeat) ; 
Stringer & Jagger (Clayton West), two stokers and camel furnaces ; 
Dupetit & Co. (France), two stokers and c.a.f. ; White, Tomkins & 
Courage (Liverpool), two stokers and 0. a. f. (repeat); Weaver & Co. 
(Swansea), two stokers and c.a.f. ; Owler Ings Mills (Brighouse), two 
stokers and camel furnaces; Wath Main Colliery Co., two stokers and 
e. a. f. (repeat); Oliver & Son (Burslem), two stokers and c.a.f. (repeat) ; 
and James Humphries & Sons (Kidderminster), one conveyor (repeat). 

The above include brewers, millers, dyers, cotton, carpet and paper 
manufacturers, and engineers, besides, as will be Been, several electricity 


generating stations. 
BUSINESS NOTIOES. 


Newtons Limited, of Taunton, have appointed Berry, Skinner & 
Co., 16, Oozells-street, Birmingham, sole agents in the Midland coun- 
ties for the sale of their continuous-current dynamos and motors. 
Messrs, Berry, Skinner & Co. will keep a large stock of Newton 
motors at Birmingham, wound for various standard voltages, and 

ill answer inquiries and furnish information respecting Newtons’ 
manufactures. 

Owing to the increase of their business in the Northern districts 
the Newcastle office of the Union Electric Co. will be moved on 
May 4 to 50, Grainger-street. 

Messrs. R. J. Nicholson & Co, (of Manchester) have opened 
offices at 46, King William-street, London, Е.С, Messrs. Umney 


voluntarily. | 
Bishopsgate-street Within, London, E.C., by June 22. 


& Beckett will have charge of the business, and will cover not only the 
London district proper but also the counties of Essex, Hertfordshire, 
Middlesex, Kent, Surrey, Berkshire and Hampshire. The telephone 
number of the London office is 9876 Central. 

To meet the business demands of Edinburgh and district Messrs. 
Anderson & Munro are increasing and re-arranging their office staff 
there, and Mr. Donald Smeaton Munro, A.M.I.E.E., of the Glasgow 
head office, will take full resident charge of the firm's electrical 
business in the east. l 

Messrs. Baxendale & Co., Miller-street, Manchester, announce 
that, owing to the present high prices of raw materials, they are 


compelled to advance as from May 1 all the prices contained in their ` 


electric bell list (Dec., 1906) by 5 per cent. - 


The Armorduct Mfg. Co. have now a second telephone number, `.. 


The company’s numbers are 1894 and 5789 Holborn. 
BANERUPTOIES, LIQUIDATIONS, &c. 


An application for the discharge of Geo. Collier, electrical engineer, 
&c., 89, Long-acre, London, W.C., will be heard on May 15 at 
Bankruptcy-buildings, London, W.C. 

À first and final dividend of 3s. 6d. is payable at 23, King Edward- 
street, Macclesfield, in the bankruptcy of Saml. Hargreaves, olec- 
trical engineer, 2, Victoria-arcade (formerly trading at 6, Greek- 
street), Buxton. И > 5 

Claims against Thos. E. Raymond Phillips, eleetrical engineer, 
15, Nicander-road, Liverpool, by May 11 to Mr. F. Gittins, 35, 
Victoria-street, Liverpool. 

Claims against Ernest Holt (trading as Holt & Co.), electrical 
engineer, Queen’s-arcade, Rhyl, are to be sent by May 18 to Mr.IL. 
Hugh-Jones, Crypt-chambers, Chester. | 

The Victoria Arc Lamp Co. (Ltd.) is being wound up voluntarily. 
Mr. W. C. Penny, 8, Arthur-street West, London, E C., is liquida- 
tor, with a committee of inspection. 

The Deep Leads Electric Transmission Co. (Ltd.) is being wound 
up voluntarily, and Mr. E. S. Rawson, 20, Copthall-avenue, London, 
E.C., has been appointed liquidator. 

A meeting will be held on May 29 at 4, Greek.street, Leeds, to 
receive an account of the winding up of the British Electrical Tool 
Co., Ltd. (in vol. liq.). | 

À meeting to receive an account of the winding-up of the Motor 
& Electrical Engineering Co. (Leeds), Ltd., will be held at Bank. 
chambers, Infirmary-street, Leeds, on May 24. 

The Rand Central Electric Works (Ltd.) is being wound up 
Claims to the liquidator, Mr. Hy. Rogers, 120, 


Sale by Auction.—Messrs. Wheatley Kirk, Price & Co. have 
been instructed by the receiver of Lionel Robinson & Co. (Ltd.), 
(Mr. Herbert J. Page, F.C.A.) to sell by public auction, on May 16, at 
11 a.m. at the works premises, Ferry Works, Thames Ditton, Surrey, 
in the lots of the catalogue, the whole of the modern plant, machinery, 
tools, electrical instruments, stock and effects, including 15 н.р. gas 
engine and producer plant, 15 lathes of sliding, capstan, screw- 
cutting and other patterns, nine radial and other drilling machines, 
milling, shaving, grinding, polishing, shearing, stamping, &c., 
machines, electric lighting and testing installation, testing instru- 
ments, loose tools and utensils for a hundred hands, quantities of 
testing and other instruments, switchboards and fittings, dynamos, 
motors, accumulators and contents of general stores. Catalogues 
from Mr. Herbert J. Page, F.C.A. (Messrs. Annan, Dexter & Со.), 
21, Ironmonger-lane, London, E.C., or from the auctioneers, 46, 
Watliog-street, London, E.C., and Albert-square, Manchester. See 
also an advertisement. 


Investment in an Electrical Undertaking. — Prof. J ohn Perry, 
F.R.S., who owns about half the shares in an electricity company, 
which supplies electricity under a provisional order in a town in 
Ireland, adverti es that a person is required, with business and 
engineering experience, who is willing to invest about £8,000 in the 
undertaking. 

Correction.— We regret that in our article “ New Electrical 
Fittings,” published last week, the London Electrical Fittings Co. 
were referred to as the Electrical Fittings Co. As the latter is the 
name of another firm, we take this opportunity of stating that the 
two companies are in no way connected, as the error might lead one 
to suppose. We learn that the London Electrical Fittings Co. has 
been established since 1894. 

Hill-climbing Test.—The British Thomson-Houston Co, have 
entered their new petrol-electric 'bus for the Frome’s Hill climb 
organised by the Herefordshire Automobile Club for May 3. While 
it cannot be expected that a heavy commercial vehicle can secure 
an award in such a competition (primarily open to touring cars), it 
will be interesting to note that the company's petrol-electric vehicle 
can successfully negotiate a grade of the magnitude of Frome’s 
Hill, which is 1,289 yds. long and has an average gradient of 1 in 
11:22 and а maximum gradient of 1 in 6:37. 
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“ Ediswan” Ironclad Switches.—A new line of ironclad 
switches for circuits up to 600 volts is being exploited by the Edison 
& Swan Co. The accompanying illustration shows the double-pole 
type with cover open to show the switch. As will be seen, the 
operating handle is linked up to the switch arms by a double-lever 
system, which gives a smooth but strong action to the moving parta. 


The parts are interchangeable, and the knife and clip contacts are : 


EpiswAN D. P. 150 amp. IRONCLAD SWITCH. 


in phosphor bronze. Asbestos or porcelain-lined cases can be 
supplied. А gas and watertight pattern is made with sealing 
chambers for the cables. 


OATALOGUES, &c. 


Ironclad Switch.—In our last issue we referred to a new iron- 
clad switch being marketed by Eckstein, Heap & Co. We give an 
illustration of this herewith, from which it will be seen that the 
switch is made up of brush contact 
pieces, and the final break is taken on 
carbon points. 


Petrol. Electric Sets. —R. J. Nicholson 
& Со., Macdonald's-lane, Corporation- 
street, Manchester, are issuing a publi- 
cation (No. 69) dealing with their 
* Ideal" petrol-electric combined sets 
for country house lighting. These are 
made in five sizes, ranging from an 
output of 1 Ку. to 6 kw. 


Fleribles.—The London 
Electric Wire Co., Play- 
house-yard, Golden-lane, 
London, E.C., send us 
their trade list of flexible 
cords, which are made in 
five grades of insulation. 


Electric Fans.— Julius 
Sax & Co., 100, Charing 
ee London, W.C., | 
publication’ рате E. H. & Co.'s IRONCLAD SWITCH. 
their J S." electric fans. Further details will be found in the cnr- 
rent issue of the INDUSTRIAL SUPPLEMENT. 


One-phasc  Motors.— Pamphlet No. 201 of the British Thomson- 
Houston Co. deals with one-phase induction motors and starting 
rheostats for same. 


Drum Type Controllers.—Complete details and illustra'ions of 
B.T.-H. rheostatic controllers and resistances are given in pamphlet 
202, also just to hand. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from April 24 to 80, with the ports of 
destination :— 

Aden, £402 (telegraph paper). Africa— Alexandria, £500 (including 
£311 telegraph material); Cape Town, £19; Durban, £834 (including 
£225 telegraph material); East London, £20; Port Elizabeth, £733 (in- 
cluding £92 telegraph material); Port Said, £608 ; Sekondi, £16 ; Suakim, 
£598. Argentina—Buenos Ayres, £4,400. Australasia—Adelaide, £47 ; 
Auckland, £190; Hobart, £21; Invercargill, £1,044; Melbourne, £410 
(including £265 telegraph material); Otago, £188; Sydney, £191 


(including £44 telegraph material); Timaru. £283 (including £222 
telegraph material); Wellington, £1,919 (including £339 telegraph 
material); Belgium—Brassels, £1,729 (including £258 telegraph 
material); Ghent, £18; Ostend, £40. Brazil—Pernambuco, £60; Rio 
Janeiro £251 (including £47 telegraph material). British Guiana— 
Demerara, £11. Burma—Rangoon, £59. Canada —Halifax, £21 ; Mon- 
treal, £20 ; Toronto, £215. Canaries, £7. Ceylon—Colombo, £289 
(including £9 telegraph material) China—Shanghai, £899. Cochin 
China—Saigon, £18. Francc—Boulogne, £20 ; Paris, £52. Germany— 
Bremen, £224; Cologne, £57; Dusseldorf, £303; Hamburg, £541; 
Konigsberg, £30. Gibraltar, £183 (telegraph paper). Holland — 
Amsterdam, £272 (including £107 telegraph material); Flushing, £100; 
Terneuzen, £19. Hong Kong, £165 (including £25 telegraph material). 
India—Bombay, £1,186 (including £20 telegraph material); Calcutta, 
£1,111 (including £218 telegraph material); Madras, £31. Jamaica — 
Port Swettenham, £181 (including £124 telegraph material). Japan— 
Nagasaki, £803 ; Yokohama, £2,793. Malta, £56. Philippines — Manila, 
£54. Portugal —Lisbon, £68 (including £15 telegraph material). Љиязіа — 
Reval, £11. Siam—Bangkok, £20. Spain—Santanier, £32. Straits 
Settlements—Penang, £36 (telegraph material); Singapore, £222. 
Sweden—Stockholm, £12. U. S. .- Boston. £300 (telegraph material). 
West Indies—Trinidad, £14. Total, £24,962, sgainst £31,270 in the 
corresponding week last year (April 21 to May 1). 


COMPANIES' MEETINGS AND REPORTS. 


— , 


Indo-European Telegraph Co. (Ltd.) 


The fortieth ordinary general meeting of this Company was held on 
Monday, under the presidency of Mr. J. HERBERT TRITTON. 

The SECRETARY (Mr. John I. Bethell) read the notice convening 
the meeting, and the auditors’ certificate. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said: Since our last annual meeting ovr esteemed colleague and friend, 
Mr. W. 8. Andrews, has passed to his rest. We feel deeply the debt of 
gratitade due to him ; and, associating with ourselves in that feeling the 
shareholders present to-day, as I am well assured I am more than justi- 
fied in doing, we would convey to his widow and family our sincerest 
sympathy. We are glad to think that our present Managing Director, 
Mr. Т. W. Stratford- Andrews, a worthy son of his father, takes his place, 
to the entire satisfaction of the Board. The electrical condition of the 
Company's lines during the year has continued to be satisfactory. That 
the working of those lines has been well performed is evident from the 
fact that the daily traffic carried duriog the year is the largest during the 
Company’s history. This record traffic has been carried with an improve- 
ment both as to accuracy and speed over last year, and, it should be noted, 
without any addition to the number of wires at the Company's disposal. 
The reduction of rates for Turkish traffic by our route, consequent upon 
the arrangements to which I referred at the last general meeting, has 
enabled us to attract a satisfactory traffic. This has involved some re- 
arrangement in our Odessa station, attended with a certain amount of 
additional expenre, but we have no doubt that it will be to the advantage 
of the Company. The increase in volume of all classes of traffic taken 
together has, however, not been sufficient to compensate for the losa of 
revenue resulting from the large reductions of tariff that have been in ful 
operation during the year. The traffic returns for the first quarter of 
1907 are, however, favourable, aud if the improvement is maintained, we 
hope to show better results for the current year. Taking the years 1904, 
1905 and 1906 we find the earnings on message account to be respectively 
£138,284, £129,743 and £124,477, showing a reduction in 1906 of 
£5,266 as compared with 1905 and of £13,807 as compared with 1904, a 
serious falling off. Turning to the accounts, the revenue account shows a 
decrease in receipts of £5,151, and an increase in expenses of £2,851, which 
is attributable, partly to an increase in salaries and wages, and partly 
to maintenance charges, which, as I have stated on other occasions, 
are a fluctuating quantity, and do not call for close analysis. The 
Directors have considered this a suitable time to bring into profit 
and loss the sum of £3,838. 5s. 10d. which was kept in last year's 
accounts as an open balance. The reduction in revenue is unfortu- 
nately accompanied by further depreciation in the value of the Company's 
investments—a depreciation which merely reflects the condition of the 
money market, and for which the Directors are in no way responsible 
with the result that funds which would otherwise have been available for 
the Retirement Fund and for Equalisation of Dividends Fund have had 
to be utilised in writing off a depreciation in securities of £16,240 which 
has accrued during the year. The Directors propose the usual dividend 
of £14,875 and bonus £17,000, which leaves £8,974. 15s. 5d. to carry for- 
ward to the credit of 1907, as against £16,698 for the previous year. 

I now come to the question of a special distribution out of interest on 
unappropriated investments. In considering this question a sharp line 
should be drawn between this and the dividend and bonus derived from 
revenue. The shareholders have, after many years of economy and self- 
denial, accumulated available liquid assets which stand in the balance- 
sheet at over £500,000. This Company has no risks or liabilities against 
which to create a larger reserve fund, the only provision necessary to be 
made in the event of liquidation of the Company being to the extent of 
the issued capital of £425,000. From this point of view, therefore, any 
further considerable additions to the reserve and other funds of the 
Company would be simply to provide & premium over the par value 
of the shares on the final liquidation of the Company—a provision 
which is obviously not within the duties of the Directors. It may well 
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be that increasing ітаћ оз may eventually necessitate a corresponding 
increase of carrying capacity, and that suitable opportunities may even 
preeent themselves for the extension of the system of operations of the 
Company, but these possibilities hardly seem to justify further large 
accumulation of funds. The Directors, therefore, recommend the distri- 
bution of interest accrued on the investments which are termed in the 
balance -2heet ‘‘ unappropriated,’’ amounting to 15s. per share, as on pre- 
vious occasions. I now move the adoption of the report and accounts. 

The Right Hon. Sir FRANCIS MOWATT, G.C.B., seconded the motion, 
which was carried unanimously. 

The retiring directors, Mr. Charles Holland and Mr. John von Beren- 
berg Gossler, were then re-elected, as were the auditors (Messrs. G. F. 
Kemp, Sons & Co.), and a cordial vote of thanks to the chairman, direc- 
tors, the principal officers of the Company, and all the staff, concluded 
the meeting. | 


Great Northern Telegraph Co. (Ltd.) 


At the meeting at Copenhagen on the 27th ulto., the chairman and 
managing director (Commodore E. Suenson, D. R. N.), in rendering an 
account of the working during 1906, said that there had been 20 inter- 
ruptions on 11 of the company’s cables in Europe and 12 interruptions 
on six of the Far East cables, exclusive of the Wladiwostook-Nagasaki 
cables. The latter was repaired on Jan. 14, 1906, after two years of 
inactivity, whilst the other was repaired on Qat. 1 last only. Ice, and 
later on the difficult and dangerous removal of the floating mines laid 
during the war for the defence of Wladiwostock, prevented an earlier 
repair of this cable, which consequently remained closed for nearly 32 
months. Of their three cable steamers, the H. С. Örsted ” had been 
actively employed in Europe for 110 days, whilst in the Far East the 
Store Nordiske had been on active service for 112 days (37 of which 
were for the account of others) and the Pacific for 108 days, of which 
11 were for the account of others. Although the enforced inactivity of 
the Wladiwostock route owing to the Russo-Japanese was greatly to be 
regretted, still it bad had the advantage of leading to a material im- 
provement of the Kiachta (Peking-Irkutsk-St. Petersburg) route, which 
was incontestably the shortest telegraph line between Europe and the 
Far East, ard which ought to be the quickest as well. In fact, owing 
to the combined efforts of the company and the Imperial Russian and 
Chinese Telegraph Administrations, the service via Kiachta had been so 
much improved that a telegram from Peking to England was transmitted 
twice only—viz., at Irkutsk, where the company’s Danish staff since 
Jan. 1, 1907, had had full charge of the direct service to Peking, and at 
St. Petersburg, where the company's station was in direct working with 
Newcastle-upon-Tyne. The service with Germany (Berlin) was just as 
direct, whilst telegrams to London and Paris were subject to only one 
re-transmission more. The Japanese traffic would, of course, benefit pro- 
portionately by the improved service via Russia, but unfortunately the 
chauvinistic feelings engendered by the war had to be taken into con- 
sideration in estimating the real effect of the improved service on the 
public. As a matter of fact, the Japanse telegraphing public had, since 
the ing of the war and upto the present date, made very little use 
of the routes via Russia. i : 

The Iceland cable was successfully laid during July and August last 
year by the c.s. Cambria,“ of the Telegraph Construction & Main. 
tenance Co. The southern section (Lerwick-Thorshavn) was opened for 
traffic on Aug. 1 and the northern section (Thorshavn-Seydisfjord) on 
Aug. 27. Tho final completion of Iceland's telegraphic connection with 
the general system of the world took place on Sept. 29 by the opening for 
traffic of the overland line between Seydisfjord and Reykjavik. The 
construction of the line, which was carried out by the Icelandic Govern- 
ment, was exceedingly difficult owing to the hilly country, the severe 
elimate and the absence of carriage roads. The maintenance of those 
internal lines may, therefore, prove rather difficult, but the Icelandic 
Government will leave nothing undone to keep them in working order. 
No interruption of the cable has taken place as yet, altbough it is much 
exposed to injury from the numerous fishing vessels in these waters. 
During the present year (1907) the company’s European system will re- 
ceive another important addition—viz., a new cable between Russia (St. 
Petersburg-Libau) and Denmark, thus duplicating the old Libau cable. 
The want of that duplication bad been felt since they established their 
own station at St. Petersburg in 1901; the new cable would, therefore, 
form a very valuable addition to their system, because it would also 
create a direct submarine connection with the Russian capital, thus 
avoiding the disadvantages often resulting from a combination of cables 
and long landlines. The length of the cable will be about 800 n.m. ; it 
would be composed of exceptionally heavy types in order to withstand 
the dangers arising from the low depths of water in the Baltic, and par- 
ticularly in the Gulf of Finland. The contract for the manufacturing 
and laying of the cable had been given to the Norddeutsche Seekabel- 
werke at Nordenham, not for want of confidence in their old and proved 
contractors (the Telegraph Construction and Maintenance Co.), who had, 
on the contrary, once more proved the excellence of their work by the 
highly satisfactory way in which they carried out the Iceland contraot 
last year, but solely because the German Works, which enjoy an excellent 
reputation, twice quoted the lowest price. The cable will be laid as soon 
аз possible after the breaking p. the iceon the Neva and in the Baltio. 
The extension of the company’s Russian concessions till 1926, although on 
less favourable terms than hitherto, wasduepartly to their having agreed to 
establish the above-mentioned new connection, which would cost the ccm- 
pany a considerable amount, both in capital outlay and working expenses, 
and partly to their baving undertaken to work the Kiachta line from 
Irkutsk with an entirely Danish staff. Besides those additional expenses, 
they should also have to bear а considerable loss through the reduction of 
the subsidies formerly granted as compensationjfor our working the cables 


in Russia. Similar sacrifices were imposed upon them by the Danish 
and Swedish Governments when their concessions in those two countries 
were prolonged in 1904 and 1905. 

The great historical events of recent years had created great difficulties 
for them in their efforts to safeguard the company’s interests in the Far 
East, particularly in China and Japan. As the pioneers of the electric 
telegraph in those countries they had had to bear the initial risk, dangers 
and losses, but it would be ungrateful on their part not to admit that, 
particularly during the last ten years, the risks which their shareholders 
ran in former days have been amply compeneatéd for by the large divi- 
dends and the increase of the reserve funds. Thanks, however, to the, 
excellent relations which had hitherto existed between the Japanese and 
Chinese telegraph administrations and the company, and to the willing- ` 
ness which they had often shown to meet the wishes of their concessionary ' 
Governments and to sbare their privileges with other parties, they hoped 
that an arrangement might be arrived at which would satisfy the two 
countries without prejudicing too much -the interests of the company’s 
shareholders, The decrease of the traffic made itself seriously felt at the 
return of more normal conditions in the countries connected by the com- ' 
pany's cables. It was the enormous press and Government correspond - 
ence in particular which had decreased, without being compensated for 
by a corresponding increase of the private and commercial traffic; at: 
the same time the two new competing lines in the Far East (the Com- 

.mercial Pacific and the German-Duteh Cos.) had oommengad. 


account showed a decrease in traffic receipts of £97,342, interest was 
about £779 less, and eundries higher by about £1,419. Salaries andiwages . 
had increased by £5,802. ' New stations had been established at Thors- 
havn, Seydisfjord and Irkutsk, and it had become necessary to increase. 
the salaries of the staff in China and Japan, where the increased cost of 
living (occasioned by the war) seemed to have become permanent. 

The meeting approved the adoption of the accounts and balance sheet, 
together with the propositions as to the distribution of the balance, Pro- 
posals emanating from French shareholders that a total dividend and 
bonus of 24 per cent. or 22 per cent. be distributed were rejected by the 
meeting. 


AUCKLAND ELECTRIC TRAMWAYS СО. (LTD.)—The total revenue for 
1906 was £182,364. 17s. 1d., compared with £122,995. 1s. 7d. for 1905. 
Traffic receipts (£130,336. 19s. 3d.) show an increase of £8,457. 11s. 2d. 
Deducting expenses (including £14,265 interest) and providing for rental 
and percentage of profits payable to Auckland Council (£3,246. 68. 6d.), 
and after setting aside £10,000 to meet depreciation, there remains (with 
£3,018. 4s, 11d. brought forward) £36,601. 108. 9d. The directors recom. 
mend a dividend of 7 per cent. (£21,000), that £12,500 be applied to 
reserve, leaving £3,101. 10s. 9d. to be carried forward. The directors 
have decided to take in hand the construction of the extension of about 
З miles of tramways in the Mount Eden.road district, and to meet the 
demand of these extensions and the increased traffic further plant of 
600 kw. will be installed during the year. 

ASCOT DISTRICT GAS AND ELECTRICITY CO.—At an extraordinar 
meeting on Wednesday, the directors were authorised to raise additiona 
capital to put into effect powers obtained under their 1906 Act to supply 
electricity in the company’s area of supply. The directors have called in 
the services of an eminent firm of electrical engineers to advise them 
generally with regard to an electricity scheme and the firm had given very 
good reasons why this scheme should be carried out. Since the last 
meeting of shareholders the directors had obtained tenders for plant and 
mains and proposed to accept these as soon as the necessary capital was 
issued, amounting to £14,589. With fees and contingencies, therefore, 
the capital Jikely to be required was £16,048. The board did not propose 
to lay mains in the whole of the compulsory area at first, but to confine 
operations to Sunninghill and Sunningdale, where there was likely to be 
an immediate cemand. | 

& WILCOX (LTD.)—At the meeting last week the chairman 
(Mr. John Dewrance) said the company were further extending their 
works at Renfrew, and the volume of the business was on the increase. 
He had been asked to give an opinion as to whether gas-power was going 
to supersede steam. As to what the future of the two rival powers was 
to be it was exceedingly difficult to say. It was a very highly technical 
subject, but there was no question that, for small powers, both gas and 
electricity had cut into the company’s business. They were doing a great 
deal less at present in small plants than they did in the past, but up to 
the present, for large powers, they had not felt any considerable diminu- 
tion in the volume of the demand for their boilers. There was very 
strong evidence] that the difficulties with gas and oil plants were by no 
means entirely superseded in their application to large powers. 


BANBURY & DISTRICT ELECTRIC SUPPLY CO. (LTD.) — Expenditure at 
the end of 1906 was £19,861. 11s. 8d. The directors recommend a divi. 
dend of 24 per cent. on the amount paid up on the ordinary shares. In- 
stallations connected to the mains at Dec. 31 represented the equivalent 
of 10,281 8 c.p. lamps, an increase of 20 per cent., which have now in- 
creased to 12,000 8 с.р. To meet the increasing demand, a contract has 
been placed for the installation of а 200 kw. generating set and the neces- 
sary auxiliary plant. 

CALCUTTA ELECTRIC SUPPLY CORPN.(LTD.)—During 19064 578,38 
units of electrical energy were sold, an increase of 29 per cent. over 1905, 
when 3,548,229 units were sold. The gross revenue (£89,242) is nearly 
23 per cent. higher than in 1905, compared with an increase of 21}? per 
cent. in 1905 over 1904, Working costs (£39,065) show, however, an in- 
crease of 33 per cent., compared with an increase of 23 рег cent. last year. 
Capital expenditure at Dec. 31 last amounted to £544,353, an increase of 
£46,075 during the year, necessitated by the continued expansion of the 
company's business. The principal items of expenditure are £5,661 on 


to take . 
their share of the traffic. Compared with the previous year the revenue 


118 


buildings, £19,480 on mains extensions, £12,480 on machinery and 
£7,255 on meters, There are 3,060 houses connected to the mains (repre- 
senting 262,893 8 c.p.), compared with 2,451 houses and 215,018 8 o.p. in 
1905. Exceptional difficulties have in been experienced with the 
feeders, and if is evident that a considerable proportion of the under- 
ground; cables will have to be re-laid. The whole of the repairs and 
renewals during last year (£8,882) have, in accordance with the Govern- 
ment form of accounts, been charged against revenue instead of coming 
out of the renewals fund as in former years. The net profits for the year 
amount to £50,176. 19s. 4d., added to £4,358. 8s. from last year. Deduct- 
ing the interim dividend and other items there remains £39,486. 2s, 10d. 
The directors recommend that £12,000 be placed to credit of depreciation 
and renewals account, and that a final dividend at the rate of 103 per 
cent. for the half-year be declared, making 84 per cent. for the year. The 
new stations at Howrah and Ultadangha have been completed and are now 
supplying electricity. 

CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.) Mr. E. Garcke, in 
moving the adoption of the directors’ report at the meeting last week, 
said that during the past year an important change had taken place in 
the position so far as the mileage of tramways worked by the company 
was concerned. Out of the 33 miles which they were working at the 
teginning of the year, they had parted with 144 miles. Of those they 
were working 10} miles under leases and 44 miles were owned by the 
company and had been sold to the local authorities, They were still 
working about 19 miles, including 6 miles in Aston, 5 miles leased to 
them by Birmingham Corporation, 3 miles leased by authorities outside 
Birmingham and 5 miles outside the city which were still owned by the 
company. The 8 miles leased they held until 1911, and these were very 
profitable lines to operate. In addition to giving up the leases of the 
tramways referred to, they had made various sales of properties during 
the past year. Among the tramways sold were the Balsall Heath, King’s 
Norton and Handsworth lines, the various properties sold realising 
£74,755. They had about £400,000 available at present for the repay- 
ment of debentures and capital, Debentures amounted to £300,000 
and carried 4 cent, interest. The money available and at present 
invested and to some extent deposited with the trustees for the debenture- 
holders was not producing as much as they were paying as interest. They 
were unable to pay off the debentures until 1917 unless the company was 
wound up. The directors had, therefore, thought it wise to consider 
whether it was practicable to wind up and make some arrangement for 
dealing with the leases and the remaining assets of the company. How- 
ever, he asked the shareholders to leave the matter in abeyance for 
the present. 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—The net profit for the year 
ended March 31 was £6,443, 58. 3d. The directors recommend а divi- 
dend of 6 per cent. on the ordinary shares for the year. The cable depart- 
ment shows a satisfactory increase, and, although prices of raw materials 
continue high, the directors, in view of an increasing volume of trade, look 
forward with confidence to the future. 


EASTERN TELEGRAPH CO. (LTD.) —Subjeot to final audit, the accounts 
for the nine months ended Dec. 31, 1906, show that, after making a 
contribution to general reserve, payment of interest on the 4 per cent. 
mortgage debenture stock, dividend on the 34 per cent. preference stock 
and two interim dividends of £1. 5s. per cent. each on the ordinary stock 
to Sept. 30, there is a balance available out of which the directors 
recommend the payment of a final dividend of £1. 5s, per cent. and a 
bonus of £2 per cent. (both tax free and payable on the 15th inst.), 
making, with previous payments on account, a total distribution of 
53 per cent. on the ordinary stock for the nine months ended Deo. 31, 
1906, The transfer books of the ordinary stock will be closed from the 
6th to the 14th inst. inclusive. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—Subject to confirmation by the shareholders, the directors have declared 
а dividend for the quarter ended December 31 last of 2s. 6d. per share, 
together with a bonus of 4s. per share, or 2 per cent., making a total 
distribution of 7 per cent. for the year 1906. The dividend and bonus 
will be paid on 16th inst., and the share register will be closed from 8th 
to 15th inst. inclusive. 


WM. GRIFFITHS & CO. (LTD.)—At the meeting last week the chair- 
man (Mr. A. Cotterell Tupp) said that the hopeful aspect of their posi- 
tion was that public works could not be postponed indefinitely. Whatever 
the financial position of the municipalities might be, roads must be re- 
paire and maintained, new communications must be established, tram. 
ways апа light railways must be constructed аз trade and population 
increased ; and when that turn in the affairs of county and borough 
councils took place he thought they should get their share of the busi- 
ness which would result from it, as they had done in the past. Не 
believed that their worst time was past, and that they were fairly on the 
way (о а more prosperous career. 

LYMINGTON ELECTRIC LIGHT & POWER co. (LTD.\—At the meeting 
last week the chairman (Mr. Keppel Pulteney) said that only £500 had 
been expended during 1906 on capital account, against £1,500 in the 
previous year. The gross receipts had been increased by nearly £300; 
there had been an increase in the annual expenses, due to considerable 
cost for maintenance and repairs, There was а large increase in the 
amount of current sold, but the cost of fucl was less. The net profit 
was £1,565, and the directors proposed to pay a dividend of 2 per cent. 
on the ordinary shares, 


READING ELECTRIC SUPPLY co. (LTD.)—At h> meeting on Monday 
the ditetors reported that the capital expenditure amounted on Dec. 81, 
1906, to £159,109, and the capital was £144,000, all of which is paid up. 
The total revenue for 1906 was £14,529, and the expenses were £9,401, 
leaving a profit of £5,127. А dividend of 4 per cent. (tax free) on the 
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ordinary shares for the year was declared. The reduction of the 

for electrical energy, which came into operation at the beginning onion 
represented a concession to the consumers of over £2,500, and accounted 
for the decrease in revenue. During the year there was a net increase in 
lamp connections of the equivalent of 7,687 8 c.p. lamps, bringing the total 


connections to the equivalent of 99,033 8c. : ! 
in motors. s t 99,033 8 o. p. lamps, including 1,299 н.р. 


SWANSEA IMPROVEMENTS & TRAMWAYS CO.—For the half-year 
ended Deo. 31 the gross receipts of the tramways department pend 
£26,076, increase £1,897 ; expenses £19,227, increase £798. The ex- 
penses include interest and sum payable to Swansea Corporation in 
respect of the leased tramways and light railways. Net profit is £5,848 
added to £2,700 brought forward. A dividend of 24 per cent, is declared on 
the ordinary shares. A modification of the agreement with the British 
Electric Traction Co. with regard to the lease of the Mumbles Railway 
and Pier undertaking has been arranged. | 


URBAN ELECTRIC SUPPLY CO. (LTD.) — The profits for 1906 am 

to £33,124. 15s. 7d. Deducting London сүрөр (£1,695. 103, 9d) and 
interest (£9,000), there remains £22,439. 7s. 7d. The 5 per cent 
guaranteed dividends require £32,500, and the sum required for this 
purpose in excess of the balance of profit (£10,060. 12s. 5d.) has been 
provided by Edmundsons' Electricity Corpn. under their contract. At the 
end of PLA dus equivalent of 349,640 8 o. p. was connected to the 
mains of the 13 electricity undertakings owned by the co i 
395,381 8 c.p. in 1905 and 215,376 in 1904. darc ышар 


NEW COMPANIES, 


535——. —— 


р CERTUS " GEARLESS CO. (LTD.) (93,097).— Reg. April 25, capita 
£500 in £1 shares, to adopt an agreement with E. H. J. C. Gillette, to 
acquire and exploit the invention or inventions referred to therein, and 
to carry on the business of mechanical, electrical, gas and water engi- 
neers, makers of electric tramcars, motor cars, mechanical, electrical and 
other engines, &o. First directors, C. J. Potter, Н. Welsh-Lee and 
5 H. J. C. Gillette. Reg. office, Inverness Works, Staines- road, 

ounslow. 


SHIELDS CONSTRUCTION SYND. (LTD.) (93, 132).— Reg. April 26 
capital £5,000 in 4, 500 ordinary shares of £1 each and 20,000 deferred 
shares of 6d. each, to undertake construction and equipment of light rail- 
way, tube railway or tramway, to acquire any order or Act of Parliament 
relating to the same, to enter into any agreements for acquisition of con- 
cessions or licences for the establishment of railways or tramways, the 
installation of electric lighting or the accumulation, distribution and 
supply of motive power, and to carry on basiness as electricians, engi- 
neers, centractors, manufacturers of and dealers in engines, accumulators, 
dynamos, motors, rolling stock and machinery, suppliers of electricity, 
«с. First directors, E. Anderson, H. J. Silverlock and Lieut.-Col. Hon. 
F. L. L. Colborne, Reg. office, 62, London Wall, London, Е.С, 


W. R. SYKES INTERLOCKING 8IGNAL CO. (LTD.) (93,078).— Reg. 
April 24, capital £50,000 in 103. shares, to adopt an agreement for the 
acquisition of the undertaking of а company of the ваше name (incor. 
porated in 189g), and to carry on the business of signal manufaoturers, 
telephone, telegraph and electrical and mechanical power owners and 
workers, constructors of cables, mains, lines, stations, exchanges, accu- 
mulators, lamps, meters and engines, &c. Reg. office, 26, Voltaire-road 
Clapham, London, S.W. 


..... COMME AE GNEEEENRNUNCUNTI IISQUE DD MIS 


CITY NOTES. 


— — 

MEMORANDA (May 2).— Bank rate 4 per cent. (since April 25, 1907) 
Price of silver 307 30 fd. per оз. Oonsols 8437—85 for money, 
854—85} for account; 24 per cent. annuities 834 —84. Oonsols Pay 
Day, May 3; Stocks and Shares Continuation Days, May 13 and 28, 
Ticket Days, May 14 and 29; Pay Days, May 15 and 30; Mining Share 
Carry-over Day, May 10. 


BRITISH ALUMINIUM CO. (LTD.)—Subject to audit, the profit made 
last year was £155,023, against £93,296 in 1905. The directors recom- 
mend a dividend of 7 per cent. on the ordinary shares for the year. | 

CITY OF BUENOS AYRES TRAMWAYS СО. (1904) (LTD.)—A dividend 
vd 3d. per share, less tax, has been declared for the quarter ended 

arch 31. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed May 3 a special settling day in, and have granted a quotation 
to, script (fully and partly paid) for £300,000 43 per cent. perpetual con- 
solidated debenture stock of the British Columbia Electric Iaihraꝝ Co. 
(Ltd.). A quotation has also been granted to a further issue of 50,000 
£5 fully-paid ordinary shares of the 4ng’o-Aryentine Tramways Co. (Ltd.). 
The committee have been asked to allowa further issue of £152,237 44 
per cent. first debenture stock of the Birmingham d Midland Tramways 
(Ltd.) to be quoted. 

WEST AFRICAN TELEGRAPH CO. (LTD.)—A final dividend of 4s. per 
share has been declared, making 4 per cent. for the year 1906. 


WEST INDIA & PANAMA TELEGRAPH СО. (LTD.)—The directors 
recommend a dividend of 83. рег share on the first preference shares 


(oeng 28. balance of arrears and 6s, dividend for six mouths to Dec. 31, 
.1906). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
4 
Ine. AGGREGATE, 
Line. ТЕ E or Dec 
й Ё (a) |No of. Amount. | Inc. or 
Е wee Dec. (a) 
E £ & | £ £ 
Aberdcen Corporation ...... April 24 | 1,156 | - 82 | 47 64,728 + 1,751 
Airdrie ............... . E 19 221 d. " T М 23 670 
Anglo- Argentine ... » 29! 17,008 | + 2,107 278, à 
Ashton-ander- -Lyne Corp... „ 27 349 | + 55 5 1,956 '+ 269 
Ayr Corporation .. » 27 212 - 63 | 50 14.085 — 84 
Baker St. & Waterloo Ry... „ 27| 2,070 | + 1,066 7 16,085 |+ 5,610 
Barnaley........................ » 19 149 | - 82 | 15 2,411 |- 89 
Barrow . » 19 218 | - 81 15 3,359  - 28 
Bath Electric Trams, Lid. „ 24 703 | + 19 17 11,990 .- 127 
Birkcnhead Corporation. , 28 973 | + 95 |... $a | 
Birmingham Corporation... ae io e aes | 
Birm & Mie. „, 12 704 ds 14 10,854 | 
Blackburn Corporation „ 24 971 + 130, 81 9,168 + 407 
Blaekpool Corporation » 25 448 | - 46 4 2,080 |- 916 
Blackpool and Fleetwood ... is 27 289 + 8 4 1,890 - 231 
Bolton Corporation „ 28 2.008 | + 231 4 8.357 |- 613 
Bournemouth Corporation „ 24 | 1,589 | + 25 | 43 6.070 — 260 
Bradford Corporation.... „ 27 4,310 + 357 4 18.063  - 91 
Brighton Corporation » 28 798 + 7 4 3,389 411 
e Trams ............. 2 РЕА тА e uk | i 
Bristol Trams & Carriage, „ 27 4,682: + 119 11 51,73 — 349 
Bacos puree & Pe 0. $5. 21 3,911 + 314 16 96,137 + 4,091 
uenos lec. Is. is xà iss m ЕЯ : 
Burnley Corporation ......... „ 37 1,158 | T 96 | 4 3,430 — 266 
Barton Corporation ......... » 28 260 , - 13 4 1,091  - 112 
ury го А 5-4 899 ex 3 2,875 "x 
Calcutta Tramways Co „ 27 n15,750 | 4 63,832 | 17 „364,639 + 23,832 
Camborne-Redruth ......... n 27 106 | + 9 17 1.815 F 10 
; (| „ 20 1.908 - 402 а их 
Cardiff Corporation ...... | „ 27 1.871 + 87 4 7.992 93 
Cavehill.,......... at ye 18 65 | — 234 | 15 1,078 + 17 
Central London Railway . бе. 27 5,860 | - 80] 7 103,451 — 10,540 
Chatham & Dist. Lt. Ry... 25 638 + 79 416 10,749 + 773 
City & South London Rly... » 28 2,825 | + 65 y 20,210 F 619 
City of Birmingham .......| „ 19; 2,511 82 5 41,024 
Colchester ration „ 21 17447 - i є 
Cork Electric ms Co. 5s 25 462 | + | $21 — s 
Croydon Corporation s 26 1,309 | + ] Н ,227 - 9 
Devonport & Dist. Trams. „ 19) 431 - 93; 15 | 6,601 + 99 
Dover tion w 2 191 | + 4 4 852 — 105 
Dublin & Lucan Railway „ 26 112 | + 7 17 1.637 | - 21 
Dublin United .......... » 26 5,2376 | + 458 17 19299 + 2.562 
Dudley Stour bridge , 19 742 | - 638 1$ 12,170 |- 191 
Dundee ration „% 21 1,099, + 95 | 97 53,615 |t 7,159 
East Ham Ж $^. 11 817 + 13 4 3,466 |- 270 
Exeter ration.... » 26 311 | + 68 14 1,205 + 78 
Falkirk District . „„ 21 258 5 4 1. 180 
Gateshead & Dist. Trams » 19 939 | — 911 А : 995 t eu 
G'asgow Corporation. „ 27 19,081 + 3,011 4 ; 800,838 к 61,6 
dones ers "EE 127 +t 11 17 2,158 |t 57 
Gravesend — Northfleet... » 19 222 — 124 15 3,363 + 81 
Great Nort hern & City Rly. » 27 1.784 + 1, 17 31,302 |- 17 
Gt. Northern, Piccadilly. е „„ 27 3,975 7 17 64,384 
Greenock & Port Glavgow...| ., 19 631 | - 26 15 9,320 + 90 
Hartlepool ead POM » 19 22; - 96 15 3.857 |- 260 
Hastings Elec. Trams Co. „ 25 927 + 279 17 13.938 en 
Hong Kong ......... 27 #6,646 | -F $033 4 829,431 ＋ $3,621 
Huddersfield......... 5 27 1,441 | + 128 4 6.302 1+ 261 
Hall „ 27 2,215 L 179 4 9.013 + 53 
Ilford District Council .. „ 27 493 | — 2 4 1,830 | - 179 
likeston District Council. » 24 117 | + 17 4 557 + 78 
1 on . 27 313 T 15 4 1.464 — 141 
Is of Thanet Co „ 27 355 | - 24 30 8,647 4 172 
Jarrow ........... » 19 114 - D i 1671 is 
Keigh Corporation unies „ 25 147 | + 25 43 6,455 + 4 
Ка сор & District.. , 19 92 - 113 15 1.470 + 75 
Kilmarnock Corporation » 27 111 + 1 50 7,839 + 113 
Lauarkshire Trams Co. „ 25 1,253 + 263 17 17,525 + 3,357 
Lancashire United uu eg. 21 1,079 + 304 §17 18,835 1 5,075 
Leamington .......... nc 19 120; - 137 15 | 2,31 - 105 
Leeds Corporation . „ 27 6,039 + 642 1 25,098 + 1,514 
Corporation „ 27 2,023 | + 34 17 35,119 + 172 
Leith Corporation. » 27 483 + 26 | 450 25,188 + 6, 08 
Liverpool Overhead Rly. ... » 28 1.465 + 92 17 23,723 + 16 
Liverpool Corporation ...... „ 20 10,256 | — 1,109 16 165,53 + 1,087 
London County Council .,.. 20 28,996 | - ә 3 86,416 + 6,582 
London United ............... » 26 5,476 - 75 117 91,157 + 2,206 
Lowestoft ............ eS ae. IS 133 | + 20 30 4,583 + 587 
Maidstone Corporation. e » 27 96 + 9 4 418 — 19 
Manchester 5 | „ 27 13,665 | + 1,667 4 51,426 + 3,994 
Merthyr.. Ae 19 187 — 97 15 3.083 + 185 
Metropolitan. Dist. Railway „ 28 7.638 — 68 17 132,956 — 2,508 
Upon Mer Каш » 19 4,152 — 617 15 60.991 + 13,783 
Middleton.. „ 19. 300 — 305 15 4,8341 + 3% 
Nelson Corporation » XN 128 | + б NUS a ; 
Neweastle-on-Tyne Corp. „ 2? 8,894 | + 299 4 15,944 — 101 
Newport (Mon.. . » 25 603 | + 78 4 2.602 + un 
Northampton Corporation „ 26 378 | + 9 11 1.576 — 7 
Oldham, Ashton & Hyde.. ae 28 653 | - 231 15 8.893 + 510 
Oldham Corporation eres „ 28 1,803 | + 295 5 9,778 + эв 
Perth (N. B.) Corporation „ 21 128 — 9. 49 7,505 
DEUM. A.) Elec. Trams.“ „ 26 | 1,388 | - 35] 17 25, 111 — 275 
Peterborough . A „ 19 102 | - 102 15 1,0хә F 4 
Pontypridd District Coun.. a - is ie cdi РА 
Portsmouth оа. 1 1,6610 | + 116 4 , 1,329 | - 427 
Potteries ........ „ 19 1,834 — 129 15 27,819 248 
дез Corporation . mm „ 24! 657 + 1" 4 2.959 + 100 
h@ale Corporation E 222 ae 5 : 
5 „ „ 25 552 + 147 ta 20x4 + 232 
» 19 127 - 206 15 , 1.280 + 71 
Salford Corpersiiva. —— » 29 | 4,322; + 402 4 1s,555 —- 1200 
„ * 17 52 — 36 | 15 853 — 17 
Sheffield Corporation......... „28 5,111 ＋ 717 5 20,780 + 1,155 
Singapore Trams. ....... „ 97 29,591 | 4 $3,157 4 $10,523. |+ 87,913 
ews «со ^a ee eos Fos iat | Sii "mr 
Southend Corporation ...... ; 21 269 | - 2 4 1.138 — 127 
Southport Tram ways......... а 19 233 | 290 15 3. Uu - 374 
(a) These comparisons are with the corresponding reriod last year. є Pins dans. 
* Partly electrical f Minns 3 days. ! Minus 2 duys & Plus 2days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week S 

Line, ended. E 

« 

£ 
South Metropolitan April 19 673 
South Staffs... „ 18 824 
Btalyb'dge, Hyde, &c..Jt.Bd. uc P. 696 
Sunderland Corporation um » 28 1,979 
Sunderland and District ... % 24 107 
Swansea Tramm q » 1919 | 795 
. (| „ 17 156 
Swindon Corporation ... 1 „ 21 142 
Taunton ...... » » 19 | 39 
Tynemouth and District . ^ » 19 161 
Tyneside Trams Co.. 21 | 406 
Victoria, Elec. Supply Co. of} March 24 890 
Wallasey District Council...| April 27 736 
Walsall Corporation ......... „ 27 418 
Warrington Corporation .. » 25 365 
West Ham Corporation...... „ 25 9,144 
Weston-super-Mare no d 55 
Wolverhampton Co. ......... » 19 370 
„ C ошо ЕЕ » 24 771 
* Worcester .. 7 „ 19 238 
Wrexham .. a 19 112 
Yorkshire W.R. Trams ^» 28 1,122 
Yorkshire Woollen District. „ 19 877 


n ФТФ ЕНЕ ФТФ + 
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AGGREGATE. 
No. of | Ine. or 
week, | Amount. Dee. (a) 
|| 304 : 
15 | 10,675 NE 
15 23,265 |+ 899 
4 3.010 |- 43 
4 9,290 |- 227 
17 6,867 |+ 767 
15 12,214 |+ 335 
} 4 698 |- 107 
15 606 — 48 
15 2,518 |- 306 
17 6,788 |+ 557 
"4 3112 |+ 7 
17 7,891 |— 416 
4 1,514 + 58 
4 9,657 |+ 365 
15 651 - 5 
15 6,363 |+ 15 
15 12,581 
15 3.732 |+ 103 
15 1'477 |- 35 
17 ' 18,140 ; 
15 | 14020 |+ 807 
.* Partly 


(a) These comparisions are with the corresponding period last year. 


electrical. 


ы | LAST Price | Кати XI DIVI- | BUSINESS 
E DIVI- NAME. Tues. | YIBLD- | DEND | 6 Days 10 
mn DENI April 30] ЕР. Dug. | APRIL 30. 
к Cre Р, А High- p 
£ s. d. est. | est. 
b, 4'0 | Anglo ARAMWAYS, &c Shares 71—73 5 6 6 Ap, Oct} 7j, 4 
& 2/3 | Do. 5] per Cent. Cum Pref. . 53—6 412 0 " 5120 6 
St. 67 Do. Permanent 67 Deb. Stock... 132 —135 |4 9 0 m 
St. 5. | Auckland Elec. Trams. 57 Deb. 
| (red.) — 2 101—107 | 4 13 6 3 
t... | Brisbane Electric Trams. “Invest. 
. Ord. "^ . 24-3 ae . 214 28 
5 26 Do. 5 per Cent. ‘Cum. Pref. .... 44—54 i15 9 m * . 
St 4% Do. 4} per Cent. Db, Prov. Certs. 13 —102 4 8 0 i T T 
St. 6% British Columbia El. Ry. Df. Ord. | 123 —127 | 4 14 3 i 125 : 
Bt. tZ | Do. Pref. Ord. Stock 1c6 —111 | 4 10 0 à je. . 
St. 57 ро. 57 Cum. Perp. Pref. Stock., 102 —16 | 4 11 3 M 1044 | .. 
40 4% Do. 43 per Cent. Ist Mort. Debs. 99 —101%; 4 9 0 - e. | >o 
100 43 Do. Vancouver Power Debs.. 102 4—1 44,14 6 0 » | lg 
b 3/09 Buenos Ayres & Belgrano Or... 34—34 3 17 6 | BR] 8} 
5 3/0 | Do. 6 per Cent. A" Cum. Pret 5 — 5 9 0 ‚ о Sy 
э 30 Do. “В” de 4—93 51 6 |+ e 
Bt. 5. Do. ö per Cent. Debs, ...... 101 —106 | 4 14 3 | 
St. 57 Do. 6 per Cent, 2nd Debs, (red. E 101 —104 116 0 i 
St. 5 Buenos Ayres Elec. Trams. (1901) | 
| td. . 98 — 101 4 19 0 . e 
19 | 515 Buenos Ayres ‘Grand National [7 
рег Cent, Pref. Debs. . . .. 100 --104 5 6 9 . . ve 
1X 67 Do. 6 per Cent. 1st Deb, Bonds.. 100 —105 5 14 0 я oe ve 
5 46 Calcutta Tramways (1 to 137 610)... : —81 3 0 6 : 74 oe 
100 2.6 Do. 5 per Cent. Cum. Pref. ...... 54-54 4 70 . 0 oe 
1 4} Do. 4}7 1st Deb. Stock (red.) 105 —108 | 4 3 8 с А ie 
S. .. Cape Electric Tram Shares ......... Ya — 16 T j Tm 
"EO iColonibé Tr. & Ltg. 5% Ist Mt. Db 96 — 100 5 0 0 Е | oe 
1 642 Havana Elec. Ry. Con. Mt. 5; | | 
$1,000 50 year Coup. Ваз. ..... 85 -90% 511 0 | oe 
10'' 57 Kalgoorlie Elec. Trams, 6 per Cent. | | 
T A Deb. Stock а 91—45 5 5 0 ae - 
b 67 Do. 6 per Сеш. “В” Ditto . 80-81 |7 2 6 as is 
5 1/0 Lisbon Elec. Trams, Ord, Sees Ly ls 3 9 6 : ve 
100 u,7' Do. 6 per Cent, Cum, Pre. ... 1—10; 5 1 0 ae di 
St 67% Do. 5 per Cent. Кер. Mort. Deb 98 — 171419 0 8 zm 
St. 5% Madras Elec. Trams. 57 Deb. Stk. 93 —101 | 4 19 0 a, Jul ee 
Sr 42, Montreal St. Ry. Sterling 41 per, 
| Cent. Debs, (1922) 102 — 1014 6 6 . 
St f£- Perth E. Trams. Ist Mt. Db. Stock) 102 — 1064 14. 3 oe 
.. 62 | Sno Paulo Tramway, Light X Power | 
Co. $100 Stock ..... 125 —130 |3 1 6. ee 
. 6% Do. 5 per Cent. Ist Mt, 8500 Db, 54—74 5 8 0 | 
| ] 
ELECTRICITY SUPPLY. | 
5 30 Adelaide Elec. S ply Co. 67 Cu. Pr. 11251 5/511! 0 | " Е | 
19 3/11 Bombay E. S. XT. 6 Cm. Pf. ES pal. 7181 6 0 0 : EL PT 
St. 4}, Do. $f per Cent. Deb. Stk. ee н OF 10 410 0. bette uu 
& 33 Calcutta Elec, Supply и» 7181 417 0 f Р 
5 0% Do. KI paid .... 61—71 = z 
56 57 City of Wellington Elec. Lt. and | 
Power 5 per Cent. Reg. Ist Debs. | 43 — 61 413 0 55 
5% Cordoba Lt. X Power Co. Ist Mort. 
Stock £100,000 5 per Cent. Ва. 0 92 5 9 0 я 
„ . Elec. Ltg. & Trac. Со. of Aust. 6 | 
per Cent, Cum. Pref. .. TIMES 2s 3 
St. 5 Do. 5 per Cent, Deb Stock... si 90 5 8 6 zm 
St. 5, Elee. Sup Co. of Victoria 5 per | 
Cent, Ist Mort. Deb. St. : 93 — EN 5 2 0 
St 6% Indian Elec, Sup. & Trac. Cv, Deb. 
SI. Rd, Prov. Certs, iiu. . 196-9 510 0 
1071 Kalgoorlie Elec. Tower * ‘Lig, б 
per Cent Cam, Pret ое о c 2 
St. 5 Madras E. 8. T 5 per Cent | 
Consti, Deb S M;R:ꝛ Lu uus 9011-97105 2 6 ; 
їі 186 Rand Electric. 1 23 2. 
l . River Plate Electricity Co. Ord. | — 4 | Е n 
1127: Do. 6 per Cent. пол Сит, Pret. l 6 0 0 . 
81 57 Do. 5 per Cent. Db. Stock . 97; — 105 5 O 0 р 
$2) Rosato Elec Co. 6 Pret cl 20,001) ) Ob 5 o" 6 К 
loo „ 'Roval Elec; Montreal рег Cent. 
| Ist Mort. Deb....... T CELO 111 O Ap, Ос. 
„ Shawnigan W: ater & Power 5 pe г ; 
Cent. 1318. Serip ra Se, wide TER 2] 95 1907 5 0 0 
In емай the yield, allowance ios been made for accrued interest ЖЕ. 


for redemption, 


{ Ex Dividend, 


* In calculating the yields, allo 
wauce lias been made for accrued intarest but not for redempti 
mptiou. f Ex dividend. 
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Е Бїт PANI 9 SS SEE EEE 
5 TRICAL COMPANIES’ SHAE —" 
Ble OO OO НАМЕ per А pril 36. | БАТЫ, A |! DIVIDEND 35 SHARE LIST. 
AYS TO т ` 
| ELECTRICITY ee с * — | APRIL 30, Pew NAME. | Price KATE; . . — BUSINESS 
10 9/0 | Bo SUPPLY. | High- Lo a D | Tues., | YIELp- | DIVIDEND BUSINESS 
urnemouth & Poole £ s. d. Mg April 30. | ро 6 DAYS TO 
10 4/0 Do Elec. Sup. Ога... 9 est. | eet n kp. B. 
10 6/0 Do: 4} per Cent. Cum. Pref. ...... of 19 | 616 6 " pi j a ELECTRIC MANUFACTURING, &c. | ___| APRIL 30, 
80 4%! Do. 4j per Cent, Deb. second Bret” sb бї n [Z2 |i, | Aron Beer Meter Ord, use р „ f. 5 
е 6 6 - z К 
Б 44% 5 (Kent) D Lt. 4 ee are | E : 0 2. Ду ae 161 Babcock & Wilco: € Ord .....xd & bor 14 af 779 | : 5 
5 576 Brom ton & K Ist ne 97 —99 | 41 : , oe os 5. t Do. Pref... sesono pus 35 T 4 17 0 ee | h ee 
. 38 Do: тре Kensington e., “AG PM f D ЕЕ ie Er E EI eu es 
t| 4% Central Elec. Вир. Co 4, Guar.Db.Btock| 1 7 —s 14 7 6 Mar, Sept| | - D ee LM e " 
P % | Do 4h per. End & City)EL — 1241 313 0| Feb] pall. wine 4{` | British Thoms ene we 1 48 % mony Qa nui 
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Electric Power and Ventilation. а 


JF air is the life of the body, ventilation is the life of the air. Civilization has herded 

humanity so closely together, whether in the domain of commerce or the regions of 

industry, that, without adequate methods of ventilation, languor and depression are set up. 

London's tube railways have been suggested as avenues by which to convey fresh air from 

the suburbs to the city, and although nothing has been done directly to accomplish this 
end the idea is feasible enough and not beyond the bounds of realization on grounds of cost. Much 
аз so vast an area as that of "London requires fresh air, so also, but in an intenser degree, do the multi- 
tudinous buildings within its borders require adequate ventilation. Both in the office and in the home 
constant change of the air we breath should be assured either by methods of induced nuu draught or 
by mechanical means where the circumstances require it. 

It is in the great field of industrial effort and enterprise that the science of mechanical ventilation 
has advanced most rapidly. Manufacturers employing hundreds and thousands of hands have found 
themselves faced with a serious problem in the provision of ventilation for work-rooms and shops. 
Although they may have erected fine buildings, well lighted and efficiently equipped and driven, 
questions of ventilation and of equable temperature, both in summer and winter, require satisfactory 
answer. Again, certain industrial processes give rise to noxious fumes, or the dissemination of minute 
metal or chemical particles, which, unless at once removed, would primarily affect the employees and 

4 subsequently undermine their health and vigour. | 

There is à humanitarian side to industry which is now finding expression in care and foresight for 
employees. The conditions under which manufactures of certain kinds are conducted are now above 
reproach. Many manufacturers have, moreover, set a high standard of comfort to which the particular 
manufacturer cau point in selling his goods. Gradually the heights originally attained have been 
passed. It has even become a matter of competition and keen rivalry, this * welfare work ” as it is 
termed іп the United States. The salesman makes а “ point" of the fact that his firm looks after its 
workmen, and has spared no expense to give them the purest possible atmosphere to work in. 

Now this great movement, for it truthfully can be designated as such, affords but another example 
of the advantages conferred by electric power in the realization of industrial ideals. The electric 
motor has done wonders for the advance of the science of ventilation. Neither steam, nor gas, nor oil 
power in their direct application to the solution of the problem of a compact power ventilating unit, 
could have done a tithe of the work which now stands to the credit of the electric motor. That most 
desirable of all objects in power ventilation, the direct application of the driving power to the venti- 
lating unit, is only possible of efficient accomplishment with the electric motor. Both for small and 
large fans it is equally applieable without the need of the belt drive. 

Another point: Without the electric motor, makers of ventilating accessories such as air heaters, 
dryers, humidifiers, &c., would have received no encouragement to proceed with their researches and 
efforts at the production of improved apparatus. We do not wish to infer that the steam-engine 
might not have done something towards encouraging the employment of power ventilating apparatus, 
but it would not have done so much. Its use is hedged round with almost numberless restrictions 
which only ingenuity and expense can remove. In this issue of the Industrial Supplement we are 
able to give some details as to the use of the electric motor in this important section of industrial 
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establishments, and the improvements made in the pro- 
vision for effective heating and cooling of the air of venti- 
lation. | | 

The extension of the application of apparatus exploited 
originally in industrial centres to State and commercial 
buildings has followed almost as a matter of course, and 
here again tHe electric motor looms largely as the important 


factor in the case. The use of the electric motor, it may 
be noted here, is facilitated in both industrial and com- 
mercial ventilation. In the first case most manufacturers 
have an electric power plant and the works distribution 


circuits answer equally well for the ventilation motor load. 


In the second case, most large business buildings are con- 
nected with the local electric service, either for lighting or 
power, or for both ; and in this case the power needed for 
ventilation can be readily obtained from the same source. 
Considered generally from the power standpoint, practical 
ventilation owes a great deal to the electric motor—more, 
in fact, than it can ever hope to repay. | 

The ventilating fan is one of those appliances which the 
electric motor alone is fitted to drive, efficiently and econo- 
mically. Steam or gas engines are impossible of application 
to the same extent as the electric motor, Steam fans, with 
direct connected engines, are certainly built, but no thinking 
man would line up his walls with steam pipes and put down 
a boiler to supply them with power. 


be connected easily. and runs from the lavatory supply, 
but even this is not installed in hotels or business houses, 
for the electric pattern is obviously more convenient. 
Again, it must be remenibered that there is a large supply 
of the electric type of fan, which in itself tends to create a 
demand. When any product is good enough, and suffi- 
ciently well appreciated to be made in large quantities its 
popularity is assured. There are strong indications that this 
is the case with the electric fan, and a few more hot seasons 
will establish the hold of the smaller types upon the electri- 
trieity consumer.  Tlie broader matter of ventilation will 
also he levelled up in favour of electrically driven devices, in 
both large and small installations. The installation of 
electric driving in a works, for instance, will be accompanied 
almost as] a matter of course by an electrically-driven 
ventilating equipment. 
other. This should also be the case with commercial 
buildings in which electric lifts are now so commonly 
used. 
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Cotton Min Drivina. 


HERE are two sides to every question, it is generally 
admitted, and, however enthusiastic the electrical 
engineer may be on the advantages of electric 
driving, he must be prepared to hear the views of 

“the other man.” But when those views resolve them- 
selves into misleading statements it is time for the electrical 
engineer to defend himself. Probably the electric driving 
of cotton mills is one of the most vexed-of questions to 
engineers in the textile districts, and it is only natural 
that attempts should be made to arrest its advance by 
legitimate means or otherwise. A correspondent of the 
Manchester Guardian recently disputed some figures pre- 
viously published relating to this partieular subject and 
proceeded to. criticise the general efficiency of the electric 
drive, more particularly from private plants. We give an 
abstract below of the points he endeavours to make :— 


The ordinary manufacturer needs to be reminded that electric 
driving is, after all, only a method of transmitting energy, and 
needs in addition to the prime mover a ‘‘generator’’ and a 
* motor," the two being connected by a wire cable. Taking the 
efficiency of the electric generator, motor aud transmission cable each 
at 95 per cent., the combined efficiency is about 85 per cent. To 
this, which represents & loss of 15 per cent., must be added that due 
to rope, belt or other mechanical connection between the motor and 
the line shaft or the machine, as well as that between the prime 
mover (steam or other engine) and the electric generator, unless 
the latter is mounted on the flywheel shaft (direct coupled). The 
friction losses of these latter-mentioned transmission gears being 
roughly proportional to the power transmitted, it will be evident 
that as much will be lost as in the usual rope, belt or gear drive, 
and when to this is added the above mentioned 15 per cent. elec- 
trical losses, it is further evident that the saving in power will be a 
minus quantity to the extent of 15 per cent. | 

Again, it is often asserted as a point in favour of electrical 
driving that heavy shafts are replaced by small ones; but as light 
shafting is not generally sufficiently stiff even when large enough 
in diameter for the power to be transmitted, it is often necessary to 
increase the diameter, thus making an equal length more wasteful 
in friction than the usual slow running shaft. 

In general there is little or no prospect of reaping any benefit in 
the direction of a reduction in power by the adoption of the elec- 
trical drive; and many advocates therefore show grent anxiety to 
impress upon the reader an asserted advantage in increased output. 
When, however, it is remembered that the power in the factory is 
derived from the steam engine it is difficult to see how the electric 
drive can be steadier than the elastic rope transmission drive would 
be from the same engine, though the increased output claimed for 
the electric drive depends on this increased steadiness. ‘There isno 
doubt that a change of speed in any part of the factury can be most 
readily effected by a judiciously split-up electrical drive, and any 
desired part can by its means be easily and gradually accelerated 
to the utmost speed limit, but as a rule—in cotton factories, for in- 
stance, where the speed of the several parts of the plant depends on 
the feeding ability of each other—there is no advantage in speeding 


up a part, and all can be easily speeded up at the engine as gradually 


as With the electrical drive. 
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There is undoubtedly an extensive legitimate field for electric 
transmission of energy, but the great majority of cases in this 
country can only be properly dealt with by а careful examination 
and candid wei Doc of all the circumstances. 


Whilst weshould discountenance undue haste in the appli- 
cation of electric power to industry, we cannot see that this 
particular writer has made апу case against the electric 
drive. His figures (which are no figures in reality) omit 
any reference to the efficiency of the steam and rope drive 
as compared with the steani-electric combination. The 
former probably averages about 50 per cent., so that even 
if tlie mechanical losses of the individuil motors are debited 
against the eléctric drive, it still remains the superior of 
the two transmissions by 5 per cent. Thie mere statement 
that the total losses are the sime as with rope and shafting 
transmission fails to carry wei ight, because it 1з unsupported 
by figures. The comparison, moreover, is unfairly made, 
because it takes no account of all the айу: antages conferred 
bv electric power as against the disadvantages of steain. 
Again, to question the regularity and steadiness of the 
electric drive is to display gross ignorance of the principles 
of electric power transmission. Such argument as this, 
carried to its logical conclusion, would throw doubts on 
hvdto-electric overhead transmission of power, and suggest 
as а substitute the teledynamic plants of decades back. 

The writer is evidently unfamiliar 
with the many industries in which the [ 
electric drive has been adopted, not only 
with complete success, but also with 
marked economies. Disr egarding these, 
however, and looking bey ond the borders 
of this country to other places in which 
textile mills are in operation, electric 
power has been and is being extensively 
employed, in both new and old mills. 
Not infrequently British engineers are 
the technical advisers for these under- 
takings, and the machinery is supplied 
from English factories. The same en- 
wineers and machinery are identified 
with English textile schemes. There 
does not appear to be sufficient difference 
between British and foreign textile mill 
practice to warrant the retention of 
мел driving in the one case and the 
adoption of electrical operation in the 
other. 

Unfortunately power users wavering 
between the two methods are deceived 
by specious arguments of this character, 
and their doubts of the value of 
electric power are in certain cases 
strengthened to the extent of avoiding 
it altogether. 
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Special Cypes of 
Clectric Cranes. 


HE purposes served by electric cranes are become E 
varied that it is difficult to keep pace with the 
different types employed. At one time overhead 

travelling, jib and pillar cranes, were the only class in use, 
but modifications and extensions of these designs have been 
effected, and many new types have come into vogue. It is 
significant of the advance of the use of electric power that 
the bulk of the cranes described in a recent catalogue 
issued by Appleby's (Ltd.) are fitted with motor equip- 
ments. The standard travelling cranes are provided with 
three motors for travelling, hoisting, and lowering and 
traverse. A number of special cranes are built by this 
firm, and some particulars of these will doubtless be of 
value. 


Mii d 
T 


i d 


\ ill 


ili 


Ц li "м т @ 


to One Million 


OHMS 
3 — . 
from One Microhm 

to several Megohms 


SUPPLEMENT to “The Electrician," May 3, 1907. 


SIEMENS GROTHERS 


DYNAMO WORKS LIMITED. 
ELECTRIC 

à ^. TABLE FANS 

Ub PORTHOLE FANS 

A O CEILING FANS 


Direct or Alternating Current, 


fo ALL VOLTAGES, 
= JFREQUENCIES AND SPEEDS. 


rr oe € —— 


LONDON: 
HEAD OFFICE: York Mansion, York Street, Westminster, S.W. 
Telephone :— 459 WESTMINSTER. Telegrams :—" SIEMDRALOS LONDON.” 


BRANCH OFFICES: 


Birmingham. CENTRAL HOUSE, NEW STREET. 

Bristol. 82, BRIDGE STREET. i 

Cardiff, £9, ST. Mary STREET. 

Glasgow. 163, HOPE STREET. 

Leeds. STANDARD LIFE ASSURANCE BuILpINGs, CiTy SQUARE. 
. London. 1, ABCHURCH YARD, CANNON STREET, Е.С. 
Manchester. 1€6, DEANSGATE. 


Neweastle-on- Tyne. 39, CoLLINawoop BUILDINGS. 


Fig. 1 depicts a special travelling and revolving jib 
crane, having a capacity of 2 tons. Thisis a combination 
of an ordinary electric jib crane and an overhead traveller. 


4. 


The span is 25 ft. and the four motions of lifting, slewing, 
travelliug and traverse are driven by separate motors. The 
outputs of these motors are 3, 3, 11 and 12 B.H.P. re- 
spectively. The speed of the 3 в.н.р. size is 1,080 revs. per 
min., and of the 13 B.H.P. 540 revs. per min. Series motors 
are used controlled from tramway type controllers with . 
magnetic blow-outs. Of the four controllers two are 
placed inside the operators саре and two outside, but 
all are close together under his hand. The range of 
this type of crane is very wide, as its peculiar con- 
struction permits the jib to be run into corners remote 
from the main bay,to take up or unload. With proper 
handling it should command every inch of floorspace. The 
brake on this crane consists of a mechanical device actuated 
by the axial thrust on the worm driver of the lifting motor. 
It comprises a number of laminated gun-metal discs and 
steel ratchet wheels fitted with ball thrust bearings. When 
lifting the worm revolves on the thrust bearings and the 
ratchet wheels are out of action. When lowering the 
ratchets are held stationary by the pawls, so that the discs 
revolve and rub against the ratchet wheels. The device is 
enclosed in au oil bath. The speeds of the motions are as 
follows: Lifting, 15 ft. per minute; slewing, 180 ft. per 
minute ; travelling, 150 ft. per minute ; and traversing, 60 ft. 
per minute, with full load in each case. А crane of this 
pattern would be useful in a narrow workshop having one 
wide centre bay and two side aisles. The jib can be used 
to serve the aisles between columns and for transporting 
material it can be run out into and down the centre bay 
and into the aisle again. The position of the crane man is 
rather better from a view point than that usually afforded 
men in charge of travelling cranes. The fact that all the 
motions are controlled from the one point is but a further 
illustration of the flexibility aud convenience of electric 
driving. Cranes of a similar pattern to this, though they 
were not supplied by Appleby's (Ltd.) were used їп the 
berth over the Mauritania with complete success, though 
the design was somewhat different. The controllers were 
placed in a cabin at the end of the jib and moved round 
with it and the load. 

We have referred in previous issues to the value and 
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Fig. I. Electric, Travelling and Revolving Jib Crane. 
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Fig. 3.—40-Ton Electric Goliath Crane. 


importance of the lifting magnet for work in steel mills, 
yards and iron works geuerally. Fig. 2 shows the applica- 
tion of the lifting magnet to work of this kind. The crane 
illustrated is im use carrying steel rails, hot or cold, from 
tlie“ hot bank" through the processes for completion and 
delivery. The gantry carries two cranes of the type illus- 
trated, each having a capacity of 5 tons. Three separate 
motors for the motions are used. The magnets have a 
large overload factor and are controlled from the operating 
cage. It will be noticed that the rails are picked up clean 
without lifting tackle and are cairied along horizontally. 


We understand that from 40 to 45 tons of ruis or bars can. 


le carried per hour from the store to the railway wagons. 
Seven of the heaviest rails or their equivalent in other 
sections can be raised at each lift. The cost of handling is 
stated as being just under Jd. per ton, and it is estimated 
that over £1,000 а year is saved by the reduction in the 
labour needed and the increased duty of the crane. 

An electric trav elling Goliath crane of 40 tous cupacity 
is illustrated in Fig. 3, this pattern being also built for 
loads up to 80 tons. The crab motors and controllers are 
placed in the house surrounding the crab and the different 
motions are driven by. independent motors. The travelling 
wheels at the base of the legs are driven from a motor in 
the crab by cross shafts and vertical shafts with bevel 
gearing. The travelling wheels are double flanged. The 


crab is provided with double or treble purchase gear, and ` 


the gears include cast steel pinions. The lifting rope ie 
on a drum grooved spirally right and left, to ensure à 
vertical lift without surge and an equal distribution of the 
strains on the supporting structure. | Special brakes are 
fitted when desired to the traverse and travelling motions. 
In addition to an automatic mechanical. brake the lifting 
iuotion is provided with the usual solenoid brake, which is 
off when the motor 1s running, but at once comes on when 
current is cut off. 
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bain Drive from Electric Motors. 
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electric motors directly to the machines they are 

intended to drive, there are still innumerable 

Instances in which either belts, gearing, or chains 
must be used. Probably the belt drive is most in vogue at 
the present time, although the loss of power due to slip is 
somewhat high. With prime movers or power agents 
working with the reciprocating motion, the use of belts is 
most common, because the uneven turning moment causes 
intermittent changes of speed which are to some extent 
compensated for by the slipping of the belt. Reciprocat- 
Ing engines are mainly responsible for the widespread 
attachment of engineers to belting, for the reasons we have 
just stated. 

The electric motor in contra-distinction to gas and 
steam engines is a purely rotative power agent and the 
regularity of this motion accounts for the great number of 
instances in which it is directly geared to its work. Of 
course, where the motor speed can be reduced efficiently to 
that of the machine driven the two are directly coupled and 
gearing is done away with, but instances of this kind are 
comparatively few. The high speed motor is largely built, 
and its application to industrial purposes (at the moment at 
any rate) is by way of gearing of some description. 

The chain giving a positive drive may well be associated 
with the even turning of the electrie motor. With a 
properly-designed chain there should be no difficulty in 
effecting this. There are many instances —and the number 
is on the increase—of the use of chains with electric 
motors for driving either line shafting or individual 
machines. Through the courtesy of Messrs. Hans Renold 
(Ltd.), of Manchester, we were recently afforded a practical 
illustration of what ean be done on a large scale with the 
chain drive from electric motors. The works of this firm 


W a there is an undoubted tendency to apply 
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Fig. 1.—Chain Drive from Motor to Line Shaft and 
Auto Gear Cutter. 


Chain Drives from Motor to Line Shafting and 
Counter Shafiing. 


Fig. 2.— 


are electrically operated throughout, and the special 
machinery which is constantly making chains of almost 
every description is driven entirely by this particular form 
of transmission. We cannot go into ‘details regarding the 
manufacture of these chains, “although the processes are 
most interesting and attain to a deare ee of accuracy. which 
is little short of remarkable. ‘Ihe human element has 
been eliminated wherever possible, and the duty of pro- 
ducing the chain parts is relegated almost entirely to 
specially- -designed machinery. 

The power installation is mainly of interest on account 
of the use of the chain drive. There do not appear to be 
many machines in the works which have not been adapted 
for ehain driving. | 

. We may remark here that the * Silent " form of chain has 
been made use of,this pattern being distinet from the 
more commonly used roller or block forms. It is built up 
of a number of specially-shaped links, having inwardly 
projecting teeth, which engage with the pinion ¢ and sprocket 
wheels. Owing to the special link and tooth form the 
Renold Silent Chain automatic ally rises up the wheel teeth 
as wear takes place, thus compensating for the increasing 
pitch. It therefore gives smooth and silent running, even 
when the chain 1s considerably worn, aud the efliciency of 
the drive is maintained throughout its life. 

With other ehains the aetion becomes more and more 
jerky as the chain wears out of piteh with the wheels. 

In the drives employed at the Progress Works, there 
seems to be a limit to centre distances of about 11 ft., a 
desirable minimum distance being 12 times the diameter 
of large wheel. Fig. 1 illustrates a ty pical drive from a 
motor to the line shafting, and thence through counter- 
shafting to a 60 in. automatic gear cutting machine. The 
motor is an 18 н.р, machine running at 8; 50 revs. per min., 
and the pinion has a diameter of була. The sprocket 
wheel on the shafting is 35 in. in diameter, and the chain 
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Fig. 3.— Double Chain Drive to Line Shafting from Single Motor, 


pitch is 1 in, the width being 23 in. The distance between 
the centres is 9 ft. 6 in., and the chain is driven at a speed 
of 1,345 ft. per minute. In addition to the gear cutting 
machine shown, the line shaft, which is just. over 300 ft. 
long, drives 38 machine tools. The countershaft was neces- 
sary because an almost vertical drive to the gear cutter was 
required. Previous to the use of the chain the gear was 
driven by а 6 in. leather belt. The chain shown is 2 in. 
wide, has a pitch of lin., and travels at 975 feet per minute. 
The sprocket wheel on the machine is 91 in. in diameter, 
has 20 teeth and revolves at 390 revs. per min. 

Fig. 2 is a typical example of the high-speed chain drive 
from an electro-motor. The motor gives 25 н.р. at 550 
revs. per min., the line shaft running at 150 revs. per min. 
The 27-tooth pinion is 8:6 in. diameter, and the sprocket 
wheel with 102 teeth is 52:5 in. diameter. The distance 
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Fig. 4.—Automatic Machine Room driven by Chain from Several Motors. One of these can be seen behind the column on the right. 
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between shafts is 11 ft. The chain used is 10 in. pitch, 
and 4 in. wide and runs at 1,238 ft. per minute. 

Fig. 3 depicts a special double drive in the polishing and 
glazing department of the works. The inotor is a 15 H.P. 
machine, running at 400 revs. per min., and the shaft 
carries two pinions from which two chains of 1 in. pitch 
and 2, in. wide drive on to the line shafting. The centres 
are 6 ft. and 7 ft. 6 in. respectively. 

In the automatic department of the works (see Fig. 4) a 
very extensive application of chain-driving has been made. 
A number of special machines are here used for the pro- 
duction of very Jarge quantities of chain rollers and pins, 
all of which are made to gauge to the one-thousandth part 
of an inch. It was found that with the belt drive drills and 
tools lost their cutting edges so rapidly that sharpening 
was necessary several times a day. This was found to be 
due to the slip of the belts, because when the chain drives 
were adopted the tools were found to require sharpening 
only occasionally. The saving in this direction proved to 
be considerable and there were fewer stoppages of machines. 
Another important factor of the chain drive was also em- 
phasised in this particular shop. With belts so much 
tension was required that bearings were found to run hot 
and also to wear unduly. This fact was speedily noticeable 
in the accuracy of the parts produced. With the chain 
drive we are informed that there is no undue pressure on 
the bearings because the chain always runs slack and there 
is no tension on the driving pinion, and consequently no 
pull on the bearing blocks. It was also stated that the 
output of these particular machines has been increased 
from 15 to 20 per cent. since the adoption of the chain drive. 

The chains are run until they have worn to such an 
extent that they must be disearded. No repairs are neces- 
sary. the only attention required being regular lubrication 
and periodical cleaning. A heavy mineral oil is used for 
lubrication, and an application of this is made once a week 
with а brush to the inner side of the chain while it is 
moving slowly, only a small quantity being put on. 

The motors in the works vary in size from 5 to 30 H.P. 
and in speeds from 500 to 800 revs. per min. The chains 
employed are mostly 1:0 in pitch, and vary in width from 
2 in. to 5 in., and the speeds at which they are run from 
1,000 ft. to 1,250 ft. per min. The makers find that on the 
line shafting drives in the works the life of a chain as an 
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Fig. 5.—Air Pump Chain Driven by Motor. 
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Fig. 6.— Rivet Forging Machine Driven by Chain feom individual 
Motor. 


average is five years, while some chains which have been 
in use eight years are still running. 

The electrical energy for the driving of tlie works is sup- 
plied by the Manchester Corporation аё 400 volts, and the 
total horse-power of motors installed aggregates about 
500 H.P. 

Messrs. Hans Renold, who kindly permitted us recently 
to look through their works, have supplied the above parti- 
culars, and in addition have furnished 
illustrations of the two typical chain 
drives which are given herewith. 

Fig. 5 shows an air pump fitted with 
a spring wheel and driven from a 10 H.P. 
motor running at 620 revs. per min. 
The chain is 1} in. pitch and 3 in. wide. 
This is at the power station of Messrs. 
the Trafford Power and Light Supply 
(Ltd.), Manchester. 

Fig. 6 shows a rivet forging machine 
driven by 24 in. chain from а 63 н.р. 
motor running at 700 revs. per min., 
atthe works of Messrs. McFarlane & 
Whitfield, Dunston-on-Tyne. This is 
also a spring wheel drive. 

The Renold * Silent " chain has been 
on the market for some nine years, and, 
since the applications of electric power 
to industry have become more numerous, 
its sphere of utility has been consider- 
ably extended. It can be built up in 
very large sizes and for almost апу 
speed, and for panieularly heavy duty 
it appears to possess nuinerous advan- 
tages of which several are outlined in 
the foregoing article. 
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Industrial and Commercial Ventilation. 


HE ventilation of large industrial estab- 
lishments is now regarded as essential 
to the welfare of the employés, irrespec- 

tive of their duties about the works. For 
several years past the problem has been tackled 
on quite a large scale, and the experience ob- 
tained with the many installations which have 
been put down has enabled ventilating special- 
ists to establish standard apparatus, which may 
he applied to almost every branch of tlie art. 

Fan blowers, air heaters, driers and filters 
are adjuncts to a ventilating installation which 
make it a complete plant for its purpose. The 
general efficiency of a combination of these 
units is mainly dependent upon the type of 
fan used, as this determines the amount of air 
moved during a given time. The “Sirocco” 
centrifugal fan, by reason of its principle of 
operation, is readily adaptable to direct con- 
nection to electric motors for driving purposes. 
The makers of this fan also claim that the con- 
sumption of electrical energy is low for the 
duties required. The fan wheel is built up of 
a number of long narrow curved blades sup- 
ported around the outer diameter of a driving Fig. 
disc. These blades are curved in the direction 
of rotation to reduce eddies which absorb a con- 
siderable amount of power, and this method 
also is said to increase the velocity at which the air is 
discharged from the blades of the fan. Messrs. Davidson 
& Co., Sirocco Engineering Works, Belfast, make this 
particular ty pe of fan, and have applied it with consider- 
able success to the ventilation of many large industrial 
and commercial establishments. 

They have, in addition to the line of special fans referred 
to, also a complete range of accessories for large heating 
and ventilating plants. 
filter, arranged for driving by electric power. An illustra- 
tion of a complete machine with motor is shown in Fig. 1. 
The apparatus comprises a revolving drum supported on 
pedestal bearings, and with one end open and the other 
closed. Around the drum is stretched a web of coarse 
cocoanut fibre cloth, secured by wooden battens to the 


Fig. I.— Motor Driven Fan and Air Filter Combined. 


One of these is a rotary drum air 
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2.—Steam Heated Air Warmer with Motor Driven Fan in Large 


Engineering Workshop. 


drum. Below the drum is a shallow water tank which 
serves to submerge the lower portions of the drum as they 
revolve. The air for ventilation is drawn through the 
moist webbing on to the interior of the drum, from which 
16 is discharged into the air duct. As will be seen, a very 
large surface is exposed for the filtering of the air, and the 
moist state of the cloth has a cooling influence on the air, 
which in the summer has a pleasing effect. Further reduc- 
tion of the air temperature can be s satisfactorily obtained 
by placing ice in the water tauk. 

Of course the chief duty of the filter is the cleansing of 
the air, a function it is stated to perform with very satis- 
factory results, The motor is geared to revolve the drum 
at a peripheral speed of about 730 ft. per minute. A filter 
of this type is also very useful for application to heating 

systems for workshops and buildings. 

The satisfactory heating of such pre- 

mises is not possible with steam or hot- 

water pipes, and recourse niust be had 
to the heating of air and distributing 

16 through ducts to various points in 

the works. “Sirocco” air heaters are 

made for this purpose and are used in 

conjunction with electric fans. Fig. 2 

illustrates a steam- -pipe air leater in- 

stalled in the bay of а large machine 

shop. This heater is fed with steam 

at full boiler pressure, and the con- 
| densed water is drawn otf by suitable 
steam traps. Similar steam heaters 
can be arranged to take the exhaust 
steam from one or more engines for 
heating the air. The arrangement 
makes а good air condenser, as the 
Constant passage of cold air over the 
pipes extracts the heat from the steam 
within them, leaving only water behind. 
In all these cases the air is delivered 
m rectangular iron ducts to the various 
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parts of the building. Warehouses are equipped on a 
somewhat similar plan, but, where the rooms are low, 
provision must be made not only for the entranee of fresh 
air, but the foul air must be removed. To accomplish this 
the delivery fan at the air filter must be supplemented with 
an exhaust fan connected to a line of ducts provided with 
openings to extract the air near the floor level. Fig. 3 is a 
sectional view of a warehouse fitted with an installation of 
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Fig. 3.—Sectlonal Diagram of Warehouse Ventilating Plant. 


this kiud. The delivery fan with air filter and steam heater 
is installed in a low buildiug outside the warehouse, where 
it does not encroach on the storage space. Similarly, the 
exhausting fans are situated on the floor of the topmost 
storey of the building. The convenience of the electric 
motor drive in an installation ofthis kind is clearly demon- 
strated in this particular installation. The delivery fan is 


9C Fig. 4. Propeller Fan driven by Continuous Current Motor. 
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driven by belt from a high-speed motor, and the exhaust 
fans have motors direct coupled to their shafts. 

The ventilation of large rooms in hotels, restaurants, 
business houses, banks, &c., is readily effected by the small 
direct-connected fan, such as that shown in Fig. 4. This is 
a “ Sirocco” propeller fan, direct-connected to an electro- 
motor. The fan blades have a special curvature, which 
enables the fan to be driven in either direction with equal 
efficiency, according to the makers’ claims. This rever- 
sible feature, if combined with a reversible motor, admits 
of the fan being used either to extract air from or to deliver 
it into a building. In conjunction with this pattern of fan 
a self-closing shutter, shown in Fig. 5, is employed to close 
the fan aperture when it has stopped working. The doors 
of the shutter are hinged in the centre of the opening, and 
are set slightly out of plumb, so that they always tend to 
remain closed when there is no air-pressure behind them. 


Fig. 5.—Automatic Snutter for Fropeller Fan Aperlures. 


As soon as the fan is started they immediately open under 
pressure of the air delivery. S u 

The foregoing will give some idea of the possibilities 
which now lie before the practical side of ventilation as 
applied to industrial and commercial purposes. The 
existence in the field of specialists who can design 
complete installations and supply them with standard 
apparatus makes the matter of ventilation less subject 
to conjecture and more certain of accomplishment. It 
also reflects the attitude of the captains of industry 
towards one of the most vital factors in the conduc: of 
manufaeture—the care and comfort of the health of 
employes. 
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Sirocco Fans. 


Centrifugal 
Fans. 


The Sirocco Centrifugal Fan has, in 
comparison with its size, a great volu- 
metric capacity, It is economical in 
power consumption and highly efficient 
in operation. These Fans are suitable 
| for volumetric or pressure work, and 
can be driven by belt or may be direct: 
coupled to Electríc Motors. 


WRITE FOR BULLETIN No. 2002 E. 


Propeller 
Fans. 


The Sirocco Electric Propeller Fans are 
fitted with Direct and Alternating Cur- 
rent Motors. Owing to the special 
formation of the blades, these Fans 
will propel air in either direction ac- 
cording to the direction of rotation. 
They are very efficient and will run for 
long periods without attention. 


WRITE FOR BULLETIN No. 2003 A. 


Davidson & Co., Ltd., 


Sirocco Engineering Works, 


LONDON: Belfast. 


13, Victoria Street, Westminster. 


уй. 


CURRENT RANGES. 
1:5 Amps. 
15 » 
150 „ 
600 „ 


VOLT RANGES. 
75 Milli- Volts. 
3 Volts. 
30 „ 
300 „ 
600 „ 


MANCHESTER: 
37, Corporation Street. 


E. B. L. STANDARD Testine SET 


DEAD BEAT. 
EXTERNAL ZERO ADJUSTMENT. 
ACCURATE and RELIABLE. 

DELIVERY from STOCK. 


WRITE FOR PARTICULARS OF THIS AND OTHER TEST SETS. 


ELLIOTT BROTHERS, 


impe CENTURY WORKS, LEWISHAM, S. f. 


Telephones : 218 and 237 DEPTFORD. Telegrams : * OHM LONDON." 
LONDON OFFICE: 36, Leicester Square, W.C. 


SUPPLEMENT to The Electrician," May 3, 1907. 


- ^ tHe 
7 ў eC 


ELECTRICIAN ү 


TS CTD n y МЕ p^ | 
ШУМА, SUPPLEMENT 
“ELECTRICIAN NEWSPAPER LONDON" z 


All communications should be addressed ‘‘The Electrician ” 
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The INDUSTRIAL SUPPLEMENT is holed for filing, and we are 
distributing cases which will hold twelve issues. On request a case 
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Editorial. 


A considerable portion of the present 
issue is devoted to the subject of electric 
fans and ventilation. Of the former we 
shall have more to say, doubtless, as the warm season 
advances, and there are prospects of good business being 
done with these handy breeze makers among electricity 
consumers generally. The matter of ventilation is not 
essentially one of climatic changes, or it should not be asso- 
ciated therewith. The conditions governing the conduct 
of industry and commercial enterprise are such that unless 
due regard is had for the provision of ventilation a delete- 
rious effect on employees invariably results. We are pro- 
hably not far wrong when we state that from 50 to 75 per 
cent. of the great industrial works and business houses 
suffer from lack of proper ventilation. It seems not to be 
so much a matter of neglect as of indifference Neither 
architects nor business men regard the problem as of sufti- 
cient importance. Many captains of industry have des- 
paired of taking any steps in the right direction. Others 
have, on the contrary, been progressive enough to accept 
the advice of experts, and adopt their plans for the supply 
of both warm or cool air, and in both cases of fresh air, to 
their workshops) This appreciation of the importance 
of the matter has encouraged ventilation specialists 
to persevere, and at the present time appearances 
point to the establishment of standards for many of 
the necessary pieces of apparatus. This in itself sim- 
plifies further progress, because architects and industrial 
employers can be shown actual installations and well-tried 
ventilating appliances. A further important detail, and to 
the electrical engineer the most important, is that the electric 
motor is practically indispensable to the furtherance of 
the mechanies of applied ventilation. Its compact design, 


Electrical 
Ventilation, 
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есопоту, adaptability and capacity for overload make it 


the power agent par excellence for the driving of fans, 
revolving filters, washers, &c. 


the electric power service smoothes away any difficulties 
which would otherwise present themselves in the way of 
giving the motors the necessary energy for their work. 

The question of ventilation is an immensely broad one, 
and we have chiefly touched in this issue on its industrial 
and cominercial aspects. In colliery work and deep-level 
mining generally it has figured from the earliest days 
because of necessity air was an essential to the operation of 
the workings. And in this province, perhaps, more than 
in any other, the electric motor has done great things. 

Were we able to give space to the subject we could fill 
many more pages than our normal issue ор mine ventila- 
tion alone. The extension of the confidence of the colliery 
manager to-the electrically driven fan is one of the highest 
commentaries upon its importance and value. We hope 
the heads of industrial establishments and business houses 
will not be tardy in placing the same degree of confidence 
in it for efficiently giving their employés an adequate 
supply of fresh air. 


In a previous issue we referred to the 
possibleutility of the electro magnet for 
attachment to crane hooks in place of the 
usual rope or chain tackle for lifting purposes. On another 
page of the present number an illustration and some 
details will be found of this type of magnet in actual 
operation. The number of such devices used in practice 
is, however, ridiculously small in proportion to their utility 
and economy. As to the latter it is stated that in the 
example given elsewhere as much as £1,000 per annum is 
saved by a pair of cranes fitted with lifting magnets. The 
secret of this lack of practical appreciation 1s probably, as 
we have previously intimated, want of confidence. Accidents 
are feared with heavy loads in case the current fails. Grant- 
ing this as a legitimate objection the province of the lifting 
magnet js not necessarily limited to heavy weights. In 
fact, we think that much greater use might be made of it 
for small weights in iron and steel works and engineering 
shops. Such establishments are usually well supplied 
with electric cranes and often electric run ways which give 
regular and often arduous service. А small capacity 
lifting magnet on these would save time with certain pieces 
of work requiring slinging in the ordinary way and by so 
doing would eeonomise labour. The craneman could, iu 
fact, pick up material, transport it aud again drop it at the 
desired point without needing the services of aslinger. It 
would appear that this particularly handy device has not 
yet met with the reception which its merits demand that 
it should. Perhaps greater experience with magnetic drill 
pillars and similar devices should stimulate more extended 
confidence in the lifting magnet. The design and соп- 
struetion of both these devices has been much improved of 
late years, and they are consequently more economical and 
reliable. Particvlarly so have changes been made with 
Пип» magnets, these being now iron cased with protected 
windings. To increase confidence in these magnets, а 
safety device might probably be adopted which would take 
up the weight of the load in case the, current was cut ой. 
This mechanical safeguard could be released by hand when 
the load was being set down in the ordinary way, 


Small Lifting 
Magnets. 


Again, the universality of 
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Е 2760/1, 


a Desk Fan. 


E 2701/7 as 


‘FREEZOR’ ELECTRIC FANS 


Have an unequalled reputation of many years’ standing for Silent and Steady 
Running, and embody all the most advanced ideas in ventilating practice. . . 


Further improvements have been made in the Design and Appearance of 1907 
Patterns, large stocks of which are now ready for immediate delivery, 


Contractors who wish to secure a best share of this Season’s Fan Trade 
should start rightaway. You cannot do better than by ordering in a 


Stock of . FREEZORS.” 


Thousands of FREEZORS ” are sold every Summer and the 
output steadily increases That’s Proof of Popularity. 


Common sense will show you it’s best to push a Fan that is well known 
and well appreciated like the 


“« FREEZOR.” 


EVERYBODY KNOWS THEM, 
EVERYBODY LIKES THEM. 


| EVERYBODY WANTS THEM, 
Therefore 


EVERY CONTRACTOR SHOULD STOCK THEM. 


WRITE FOR PRICE LIST, POST FREE ON APPLICATION, 


THE GENERAL ELECTRIC CO., LTD, 


Head Office: 71, QUEEN VICTORIA STREET, LONDON, E,C. 
dt 
Р ДЕ 


Works and Branches: Manchester, Birmingham Glasgow Newcastle Cardiff, 


RECS TRADE VARY Dublin, Belfast Johannesburg, Paris Capetown, &c. 
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CIRGUIT BREAKERS, 
WATERTIGHT SWITCHES 


For HEAVY CURRENTS. 
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Given an ample supply of coal and facili- 
ties for transporting it and a satisfactory 
gas producer—with these and a reliable 
and efficient gas-dynamo, electric power should be gener- 
ated at figures far below steam-electric and on a level with 
hydro-electric power in certain districts. On another page 
we give some figures comparing suction gas with hydro- 
electric power, culled from American practice. These indi- 
cate that under certain conditions the formercan be produced 
more cheaply than the latter, in the case quoted the parti- 
cular item favourable to the gas plant being its combina- 
tion with a heating installation. If the latter is domestic 
the improved working is only effective during the 
winter months, and this will lower the yearly average 
saving. But over here the heating comparison can- 
not be reekoned with, though in  contra-distinction 
we have few hydro-electrie installations, and practically 
none in the coal districts. The figures quoted are, how- 
ever, of considerable interest, in that they effect a com- 
parison between gas-electric rather than gas and electric 
power. While admitting the undoubted economy of 
suction vas plants, we think their use is only commendable 
for driving dynamos. They are not suited to the driving 
of machinery. By furnishing power in the shape of elec- 
trical energy to the machines to be driven, instead of 
applying it direct from the gas engine, the power user is 
securing the advautage both of the economy of the suction 
gas producer and the efficiency of the electric motor. We 
have already pointed out that, as a prime mover, the gas 
engine is quite unsatisfactory for works driving on account 
of its uneven turning moment. Its direct connection by 
belt to line shafting is, of course, common enough ; but 
probably the number of belts between the engine and the 
machines driven serves to smooth out the impulses of the 
engine. We are not, however, suggesting that gas-electric 
plants should substitute the electric service. In large 
towns where a supply is available the small power user 
should take advantage of it, and the big consumer, before 
adopting suction gas, should get the best terms from the 
local authority. Our opinion is that, if electric power is 
to be generated by suction gas, the power supply under- 
taking should do it, and, where such undertaking does not 
exist, gas-electric units fed by suction producers should be 
installed to supply power to electric motors in preference 
to plain gas engines put down for the operation of line 
shafting by belts or ropes The conversion of the energy 
of coal into mechanical, electrical and mechanical energy, 
may seem somewhat roundabout, but considered generally 
it is probably the best for large and medium sized works, 
unless peculiar conditions favour steam driving or some 
other method of operation. 


Suction Gas- 
Electric Plants. 


Suction-gas engines are now regularly connecteu direct 
to dynamos, and standard apparatus is on the market 
which can be supplied at short notice, and of which spare 
parts are stocked. The isolated manufacturer need not 
consecuently entertain apprehensions of lengthy stoppage 
from breakdown through failure of plant. Where the 
circumstances admit of this method of -driving, the choice 
the particular power user has to make is between gas 
engines and shafting and gas dynamos and motors, The 
latter will serve him the better of the two. 
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Industrial Copks. . . 


MATTER closely associated with problems of indus- 
А trial ventilation is that of the removal of dust, fumes 
or metallic particles from workshops and work- 
rooms. The standard type of exhaust fan applied to a roof 
or at intervals in window frames, while useful enough and 
efficient for extracting foul air, does not fur- 
Dust nish what is specially required in certain 
Extraction. processes in which injarious particles or 
fumes are given off. Certain fumes may be 
heavier than air, and metallic dust will certainly gravitate 
speedily or remain suspended at low levels. An exhaust 
fan in the end wall or windows of a room would in a case 
like this afford no protection to the employee, who would 
still breathe pelluted air with the fans running their hardest. 
The existence of a fan may satisfy the employer aud in- 
spector, if there be such, but unless it is placed in the 
right position they will both be deceived, and the workmen 
will be no better off than if the so-called ventilation, pro- 
vided for their benefit, did not exist. Airis so mobile a 
medium that, in many instances, unless something in the 
nature of a smoke test proved to the contrary, an exhaust 
fan will disturb the upper strata of air in a shop and leave 
the air in the lower sections practically stagnant. The 
points of exhaustion of the foul air and entrance of the 
fresh may be so located in respect to each other that a 
constant stream of air will travel across a room and will 
drive any heavier particles into corners, under ledges, (с. 
Herein lies a danger which the most elaborate precautions 
may only tend to aggravate. 


There is obviously but one solution of the difficulty 
At the exact spots at which dust, fumes, metal particles, 
&c., are given off, suction hoods must be placed to 
draw in the air so soon as it is polluted. Connected with 
these hoods must be a duct or ducts leading to the out- 
side air. We have noticed in many processes that this 
plan has been followed, and it is the only practical method 
to adopt. To blow dust away from the work and provide 
an exhausting fan somewhere is worse than useless. To 
draw in air from the machine to a pipe line connected with 
a blower, and either collect it or turn it into the air, is to 
adequately cope with the difficulty. In such an industry 
as wood working the extraction of sawdust, shavings, &c., 
can be effectively carried out. The wood chippings can 
also be recovered and made use of, as there is practically 
none wasted. 


The small electric motor fan is the ideal for this pur- 
pose, especially as the exhausting equipment is only needed 
for one or two departments in a works. When the par- 
ticular process is out of use for certam times during the 
day the ventilating motor сап be shut down, so that no 
power is unduly wasted. The power line can be easily 
tapped for the supply of energy to these diminutive 
ventilating plants and the entire equipment is simplicity 
itself to handle. Thesubject is one needing the attention 
of manufacturers in whose works this system is applicable. 
There are still many branches of industry to which these 
useful electric ventilating equipments could be successfully 


applied. 
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ELECTRICITY 


FOR 


—— | Power Purposes | 


Continuous-Current Motor or Continuous-Ci rrent Enclosed 
Dynamo for Rope Drive. Ventilatcd Motor. 


Motor Driving Cold Shear in Steel 
Works. 


i 
— — 


Motor Direct-Coupled to Root's 
Blower. 


Moto: Driving Shafting by Belt. 


MANUFACTURERS | 


OF 


MOTORS 


OF 


Direct Connected 5 EVERY DESCRIPTION. Motor- Driven Wiach. | 


Centrifugal Pump. , 
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Fans and Fan Motors. 


HE design and construction of fau motors are matters 
requiring as much care and surpervision as larger 
types of electrical machinery. А small fan will 

often be kept running under conditions which would uot be 
possible for heavier machines, and this and other circum- 
stances must figure as important factors in fan motor design. 
The electric fan is probably the most abused piece of elec- 
trical apparatus, for it is always hard at work and is never 
supposed to need attention. This notion is as much en- 
couraged by the maker as by the user. The “ Freezor" 
fans of the General Electric Co., for instance, are described 
as being equal to almost anything that fans can do. 

In the continuous-current type the field cores are cast 
integral with frame, making an unbroken magnetic circuit, 
and the armatures are wound with double silk insulated 
wire. The commutators are built up of hard-drawn copper 
segments insulated with mica. The brush-holders are of 
the cartridge pattern, and each brush—which is of square 
section to insure good contact —inay be easily removed by 


Porthole Fan, diiven by Small A.C. Series Motor. 


the withdrawal of a pin. The regulators, which give three 
speeds, are mounted on a fireproof base, and are of mica 
plates wound with resistance wire of ample capacity to 
carry the maximum current without undue heating. The 
plates, made up i separate units, combine to give the 
requisite resistance for different sizes and voltages of fans. 
The standard finish is black enamel with polished brass 
fans, guards and fittings, but these сап also be supplied 
enamelled in white, or any colour, and with nickel or 
silver-plated fittings. 

Au alternating current motor is also made for small fan 
duty, this pattern being of the induction type with two or 
three speed switch. The makers claim that these machines 
will run practically without noise. 

The mounting of an electric fan is a matter largely 
dependent upon the demands of fan users. The simple 
rigid support for desk and table use is widely employed, as 
is also the trunnion frame, which gives the choice of 
adjustment of the breeze direction. The same pattern 
mounted for desk or wall use is also much favoured. A 
refinement of recent years is an oscillating stand upon 
which the fan is placed, and by means of which the air is 


automatically distributed in all directions. Again, the 
fan guard can be fitted with shutters which give consider- 
able control over the deflection of the air to any desired 
point. In another pattern the fan is rigid and the 
shutters move from side to side, causing the breeze to be 
evenly distributed. Many of these niceties are not usually 


Dest Fan on Oscillating 
Stand, 


The fan moves through a 
regular augle while running 
and distributes the air in 
various directions. 


specified, because the fan user is not acquainted with their 
existence or value. 

The ceiling fan, of which there is a line in the“ Freezor " 
series, is another type not favoured so much in this 
country as it might be, but still enjoying considerable 
vogue. It is built with two, three or four blades for both 
alternate and continuous current circuits. The alternate- 
current type is supplied for high and low periodicities, the 
former for 80 to 100 cycles and the latter for 40 to 70 cycles. 
Ball bearings are fitted with these designs, in addition to 
an oil bath for lubrication. The low periodicity fans can 
be run at two speeds, 180 and 250 revs. per mim. respec- 
tively, A “bunch” light placed below the fan body at the 


Desk Fan, with Oscillating 
Shutters. 


A small pulley on the anotor 
shaft drives by belt to a wheel 
geared by a worm to the frame 
carrying the shutters and causes 
them to move from side to side, 
deflecting the air. 


centre of the blades makes a neat eombination of electrolier 
and ceiling fans. 

Porthole fans for exhausting and ventilating are also 
among the “ Freezor " designs, and the range includes both 
the smallest and largest sizes. The illustrations given оп 
this page show examples of most of the types referred to. 


7 


21 SUPPLEMENT to “ The Electrician," May 3, 1907. 


— — A — — — — ut—:—  ' OUO—À—— 'Ó— 


| 


DRIVEN WITH 


UNION MOTORS 
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\ , Secure Maximum Efficiency and Freedom from 
Breakdown. 
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The foliowing are the Prices of our Motors, Rated for Continuous 
(full load) Running on Direct Current circuits (440-550 volts) 
with Enclosed, Ventilated and Protected Outfits :— 
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Subject to Liberal Trade Discounts. 
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Dotes and Observations. 


VII.—A Suction Epidemic. 
Wen just got rid of the plague in this district. Not 


a plague of flies or beetles or locusts, but just suction 

gas plants. The epidemic was bad while it lasted, 
but a powerful disinfectant composed of insulation mixture in 
iron cases prevented the spread of the trouble, and ultimately 
exterminated it. By careful application we managed to fight 
down the disease. 

But one old fogey had it bad, and unless we cured him 
speedily we feared a fresh break out in a new part of the 
town, where several factories were being built. Whether the 
symptoms are productive of infection by auto-suggestion or 
some other auto, I don’t know. At any rate, we felt that 
unless the violent pulsations, aspirations, and reciprocations of 
the patient were subdued and finally got under, there might 
be a danger of relapse. 

Mr. Phlegm looked a little more scraggy, and certainly 
much more snappy when I called in to introduce several 
matters of importance to himself, but of vastly greater im- 

rtance to the cause. Incidentally I had a tale to tell. 

‘Still buffing merrily?” I asked. He never said “good 
morning," not even to his dog. 

« Why not 1" 

* You never can tell.“ 

«Tell what?” 

« Why, the real worth of suction gas plant." 

“Oh!” | | 

„Perkins thought he could, but gave it up.” 

* Indeed.” 

« After his bust I kept him going for a fortnight.” 

et Why ? » 

“ His engine was shut down for a week, and when they 
started up the piston seized." 


„That's nothing." 

“So; but you see the fly-wheel went on, and there was the 
deuce to pay." | 

“НишрһҺ!” | 

“ When I got down there Perkins was slinging hot things 
around, and consigned me to а warm place when I looked 
into his office." 

* Didn't he hit you?!“ 

* No, but he might have done, because I walked over his 
papers and took up his telephone." 

What for ? " 

“ To ring up our motor stores for a machine to replace his 
buckled engine." 

“ No mains there!” 

“ None that you know of, but they're there all the same. 
Perkins will tell you. We were running again inside a couple 
of hours." 

„Liar!“ 

“Don’t mention it, I'm used to that expression; anything 
stronger if you ve got it." 

* Perkins always was mad." 

“Sane enough now to sell you his repaired engine. It 
hasn't done any sucking since the night of the beano." 

„Really. Good morning." 

I didn’t despair, however, of wiping out those plague 
spots, but I did not look for a bit of luck to help me through. 
I had made it a practice, wherever it could be done without 
too much expense, to lay mains past the works of likely cus- 
tomers, and to keep a motor handy which could at short notice 
be run in when the steam or gas engine “croaked.” I was well 
known to the big local manufacturers, and they all had my tele- 
phone number writ large on their desks in case of a breakdown. 

A call came when I least expected it. 

„Ah, Mr. Phlegm, you is it? No anthracite, eh? You're 
on the wrong number. I don't sell coal in bags. І can give 
you a supply at the end of a wire. Three weeks famine. Eh ? 
Gee, whizakins! you will feel cold. Good morning.” 
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I thought I heard him say hard things before the receiver 
left my ear, and it must have been so, for he fell into my office 
half-an-hour later positively raging. 

“I believe you've done this,” he shouted. 

** Done what ?” 

** Worked thisanthracitefamine. Youcan'tget your motors 
in by fair means so you are t1ying foul." 

** Really, Mr. Phlegm, you flatter me; but much as I should 
wish,’—1 began, but he fizzed out of the door and was gone. 

He'd been shut down two days and the famine continued. 
I kept clear, though I was always within telephone range. 

On the third day he rang up. Only the night beforo I had 
opened the ground outside his works and teed on a length of 
cable which was coiled under some loose flags. 

** Good morning," came over the wire. 

* Good morning, Mr. Phlegm," I replied, when I had re- 
covered from my astonishment. 

“Sorry I spoke so, —he started. 

** Not at all,” I interrupted ; “fact is I thought it better 
you let drive. Does а man goid sometimes, if the circum- 
stances excuse it." 

“ Engines are stopped now. They've got furred up. Can't 
get any more sawdust and brick bats through the producer." 

«А е,’ 

«Your mains, I believe, are somewhere , he went on jerkily. 

* Are you serious!“ 

“If you can I shall be obliged. 
to reckon through this stop." 

“You shall be running inside an hour," I said; ‘‘ but you 
might have come before, you know." | 

“Yes, that’s true, but I thought I could hold out. Ivs a 
choice between no anthracite for three weeks and the electric at 
once." 

And thus the plague was wiped out. 
and suction ceased troubling. 


I've lost more than I care 


The motors remained 
W. E. W. 


Commercial Development of 
Central Stations. 


HAT looks more dismal in a brilliantly-lighted 

V street than an empty shop in absolute darkness ? 
Even during the day the sombre look of the 

interior is unrelieved by a spot of light or colour, aud the 
place presents as uninviting an appearance 
as it well can. We know of no better op- 
portunity for the electric sign, one of the 
simple letter variety, say, than this affords. The shop or 
estate agent should be encouraged to put some indication in 
the window at night that the shop is to let, and that it is 
not half so bad looking empty as it appears at first sight. 


LEWIS'S CIRCULATING SCIENTIFIC LIBRARY. 


TO LIBRARIANS AND GENERAL READERS.—The 
It is & Classified and Annotated G 


ELECTRICAL, MECHANICAL AND GENERAL ENGINEERING TEXT BOOKS AND RECENT WORKS OF IMPORTANCE, 
Rew Works and Rew Editions can be had from the Cibrary immediately on Publication. | 
SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


136, GOWER STREET and 24, GOWER PLACE, LONDON, W.C. 
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Quarterly List of Additions is cent post free regularly 
uide to the Scientific Publications of the previous three months. 


Telephone :— 

10721, CENTRAL. 
In a good thoroughfare there will usually be an electric 
service laid on, and this will reduce the cost considerably 
to the station manager. For the connection a two-rate 
meter might be included, and the installation put on the 
low rate while the premises remain vacant. Of course, the 
agent will need persuading. He will not jump at the ор- 
portunity at first, but if it is put to him in the proper light 
he should appreciate the advantage to himself. If he is 
anyway enterprising he will avail himself of the electric 
sign, because in a wilderness of space usually noticeable in 
vacant shops such a device would be given a good show. 
But the cost should be borne by the station manager, whe 
might make up a talking sign which could be moved from 
shop to shop as the empty places became let. The agent 
should pay for the current. This may appear a small 
matter to bother about, but as an advertisement the “ loca- 
tion” could not be beaten, and, incidentally, the electric 
service might be advertised at the same time.. We have 
never seen this idea tried, but feel sure it would “catch 
on” as an idea, aud, if uot directly remunerative, would 
achieve its purpose in giving publicity to the system. 


P For years gas companies have managed to 
"a excite interest in the latest appliances for 
. . using gas by placing a goodly show of such 
devices in the counting house where customers naturally 
resort to pay their bills. Electricity undertakings are 
somewhat backward in this respect. The customer finds 
himself more often than not in a narrow oftice with a high 
desk in front of him, and not even the meanest suggestion 
that the uses of electrical energy extend beyond the 
lighting of the humble incandescent lamp. Now, when a 
man pays a bill he is not in the best of humour (especially 
if it is based on maximum demand), so that he wants 
placating a little. If his eye rests on a few good coloured 
pictures of radiators, flat irons, arc lamps, intermingled with 
several of these things actually “in the flesh,” his mind is 
diverted from his bill, which he discharges in an incidental 
kind of way the while his eye is attracted by the bright 
goods around. This is a good opportunity lost if the 
statiun engincer makes his consumers “рау, pay, pay” 
m a cubicle akin to a number of horse boxes. He wants 
to get at his consumers, yet forgets that almost regularly 
they come to him. We know of no better occasion for 
publicity than "settling day,” and certainly no better 
place in which to put it into practical effect than the pay 
desk at head office. But, like everything else, the appeal 
must be properly made and in season. During the winter 
months radiators should be aglow in the office, surmounted 
by neat cards specifying the cost of operating them. Summer 
pay days should be relieved of their depression by the soft 
Whirr of electric fans. All the year round motors can be 
on view, aud cooking aud small heating apparatus. 


BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE 


Head Office ... 12, KING STREET, MANCHESTER. 
London Office ... 49, Queen Victoria Street, E.C. 


Glasgow Office ... 65, Renfield Street. CO., LTD. 
Newcastle office ... Standard Chambers, Neville St 


DYNAMOS, MOTORS, ENGINES, BOILERS, PIPES, &c., Insured, Inspected and Tested. 


PLANS AND SPECIFICATIONS PREPARED. 


SUPERVISION DURING CONSTRUCTION. 


Chief Engineer: MICHAEL LONGRIDGE, M.A., M. Inst. C. E., M. I. Mech. E. Elec. Engineer: LLEWELLYN FOSTER, A. M. I. C. E., M. I. E. E- 
Secretary: EDWARD MOSS. 
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METERS. 


New Solution Electrolytic Meters. 


Uniform Accuracy. No Maintenance Costs. Chemically Permanent, 
5 Years' Guarantee. Low Price. 


ARC LAMPS. 


Flame, Enclosed Series, Twin Carbon, and 
Miniature Lamps. 
Reduced Prices. Correctly Designed. Carefully Made. 


DEMAND INDICATORS. 


Thermal & — Types. 


FUSE BOXES & TROUGHS 


for all requirements. 


PREPAYMENT METERS. 


Good Starters. Accurate. 


STREET LIGHTING FITTINGS. 


Large Selection. 


SERVICE BOXES & ACCESSORIES. 


MANUFACTURING CO. im 


LEWES ROAD, 


BRIGHTON. 
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MASCHINENFABRIK 


OERLIKON 


STEAM TURBINES | Isolated Plants. 


Generators. 
Motors. 

Transformers. 
Switchboards. 


Electric Cranes. 


| 
| | P : 
ELECTRIC LOGOMOTIVES | oiii i lia 


Complete Equipments for Power Transmission, Distribution and Utilization. 


С. WUTH RICH, Oswaldestre Houso, Norfolk St., MS 


STRAND, LONDON, W.C. 


Manager and London Resident Engineer. 


[ronclad Switch Fuse Boxes. 


W have pointed out on previous occasions the impor- 


tance of ironclad switch gear, and its value in the 

distribution of electrical energy for power purposes. 
The ironclad switch and fuse is to-day a commercial possibility, 
because the improvements effected in the manufacture of in- 
sulating materials increase the reliability of the medium em- 
ployed for isolating the current-carrying parts of the apparatus 
from their support. 

When ironclad switches and fuses were first introduced it 
was a common thing to enclose each individual unit in its own 
iron box. This method necessitated the use of rubber covered 
connecting leads between the three units, and although rubber 
insulation is reliable enough, this arrangement required a con- 
siderable amount of space, and, consequently, was more costly 
to erect than a combined switch and fuse unit would have 
been. With ironclad switches and fuses the tendency at the 
present time is to effect this desirable combination of pre- 
viously independent units. The British Insulated & Helsby 
Cables (Ltd.), of Prescot, Lancs., have just introduced a switch 
cutout of this kind, which possesses somewhat novel features. 
From the illustration (Fig. 1) it will be noticed that the design 
provides for cable receiver, D.P. fuse and D.P. switch within 
the compass of a single box. The fittings in the box illustrated 
are made for ingoing concentric cable and one pair of outgoing 
cables. The design of switch adopted is both simple and effec- 
tive. It consists of a single moving part mounted on a spindle, 


A "- 
Fig. 1.—Combíned Switch-Fuse and Cable Connector Box, Open. 


Telegraphic Address: 
"OERLIK LONDON." 


No. 4167 Gerrard. 


Fig. 3.— Fittings for incoming 
Cables, showing on the right a Set 
for St: aight-through Connection. 


which bears on the sides of 
the iron box, one end termi- 
nating in an operating handle. 
This handle may also be placed 
at the opposite side if desired. 


Fig 2,—Switch-Fuse Box, 
Closed. celain drum with a deep flange 
in the centre for dividing 
the two poles of the circuit This drum serves to support the 
two bridging pieces of the switch, these latter being mounted 
securely on the porcelain. Springs are provided on the spindle 
which ensure a quick break motion when the switch is turned 
off. The cover of the box is in three parts, the centre part 
being fitted with glass for the inspection of the fuses. The 
lower cover when closed forms a sealing chamber for the in- 
coming cable. This cable can also be brought in from either 
side of the box, the only alteration required being in the 
fittings connecting the conductors with the terminals of the 
fuses. The holes in the sides of the box also provide for a 
straight-through connection by which two or more consumers 
can be conveniently tapped on to the same cable. This pro- 
vision also is useful where a power and lighting service is to be 
given to one consumer. А view of the switch box closed is 
illustrated in Fig. 2. 

The British Insulated & Helsby Cables also manufacture a 
complete line of house fuse boxes for every class of service 
connection. These are all iron-cased, and they differ mainly 
in the arrangements made for the introduction of the incoming 
cables. The fittings illustrated in Fig. 3 include a set intended 
for straight-through concentric cables. The fuse wire can be 
asbestos-covered wire, but the fittings are suitable for bridge 
fuses if these are specified. The products of the company in 
this direction also include single-pole ironclad fuses which can 
be mounted on suitable boards for fixing on consumers’ pre- 
mises. Any number of these can be used in combination, and 
special ceiling chambers can be supplied for the leading-in 
cables. A large pattern is also made, which has terminals 
for enclosed fuses of a capacity of 600 amperes. 


On the spindle is fixed a por- 
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Suction Gas v. 


N Great Britain, where water-power plants are scarce and 
I coal is plentiful, the prevalence of steam- and gas- 
driven electrie power plants is not to be wondered at. 
But hydro-electric power is commonly regarded as among 
the cheap forms of energy for industria] purposes, and, com- 
pared with even gas power, is assumed to be cheaper under 
the most unfavourable circumstances. A writer in Canadian 
Machinery, however, effects a comparison between suction 
gas and hydro-electric power which is not flattering to the 
latter. We quote his figures in some detail as being of 
interest. The American notation will not be difficult of con- 
version :— 

Suppose a manufacturer has a factory and that he requires a 
fairly steady load of 108 H.P. for 10 hours for 300 days per 
year, and that he has decided to use motors and electric light- 
ing, what will be his best source of energy, and what will it cost ? 

'The manufacturer goes to the city of Toronto and finds that 
Niagara power will cost as follows for the above-mentioned 
load :—0:35 cent per H.P. per hour as a meter rate, 0:40 cent 
per H.P. per hour flat rate whether he uses the power or not ; 
total, 0-75 cent per Н.Р. hour. His power would therefore cost 
for 300,000 н.р. hours at 0°75 cent $2,250. 

In addition to this there are the fixed charges and mainten- 
ance on his motor equipment. This will be the same in either 
case, and has not therefore been taken into consideration. The 
power user then goes to the producer gas manufacturer, and 
finde that à 100 H.P. suction gas engine and produces plant 
will cost installed $5,700, and an electric generator, &c., $2,300, 
total $8,000. The fixed charges for this plant will be as follow: 


Interest at 6 per cent. ........................ . $180 
Depreciation, engine, 7 per cent................ 294 

» producer, 4 per cent............. 54 

^ electric generator, 10 per cent. 230 
L bour (опе man, $50 month) . 600 
e оонаган: 100—$1,755 


The fuel апа oil charges will be as follow:—A suction 
gas plant will burn a pound of gocd pea anthracite per Н.Р. 

r hour when running at or near full load; and at half 
load the consumption will be about 1l:5lb. Реа anthracite 
costs in Toronto about $1:20 per ton. Fuel used may be cal- 
culated as follows:—100 н.р. by 10 hours by 300 days by 
llb, equal 150 tons per year = 2,000. Allowing 31b. for 
stand-by losses per hour we have 3 by 14 by 300, equal 6 tons 
per annum = 2,000. Total fuel will then be 156 tons at $4-20 
= $655; oil and waste, &c., will cost $120=$775. Total cost 
for power per annum: Fixed cha'ges on plant, $1,758 ; fuel, 
oil and waste, &c, 9775 = 52,533. Total cost per H. P. 
per annum, 32533. 

Reducing to same basis as rates for Niagara power we have, 
for 300,000 н.р. hours: Fixed charges рег н.р. hour, 0:586 c.; 
fuel, charges per H.P. hour, 0:258 c. ; total, 0:844. 

Hence, we find that producer gas power only costs less than 
one-tenth of 1 с. more per Н.Р. hour than Niagara power 
for the same plant capacity. While the cost of power 
in a 100 H.P. gas plant is very slightly higher than Niagara 
power in Toronto there are advantages to be gained from the 
use of producer gas which would more than offset the extra 
eost. 

Niagara power is as yet very much too expensive to use as 
a source of heat for buildings ; consequently a user of Niagara 

wer has to use coal directly for heating purposes for six 
months in the year. In a 100 H.P. gas plant there are about 
3,500 B.Th.U. available per pound of coal burned, or 
350,000 B.Th.U. per hour in the exhaust. By exhausting this 
heat through the tubes of an ordinary steam boiler it is pos- 
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sible, assuming an efficiency of 60 per cent., to raise 216 lb. of 
water to steam at 70 lb. boiler pressure per hour. That is, 
there are available in the exhaust gases from the 100 H.P. gas 
engine 7 boiler H.P. during the time that the engine is running 
on 10 hours per day. By arranging this boiler with a grate, 
steam may be kept up during the night by burning coal in the 
usual manner. Thus, it is possible to recover 7 per cent. of 
the capacity of the plant and to save $175 per year, and so 
reduce the fuel cost of the power to the compiratively sinall 
amount of $600. The total cost per horse-power per annum is 
thus reduced to $23.58. 

The writer has charged the whole of the engineer's time to 
the cost of power. It is quite fair that a portion of this time 
should be charged to other work, as it has been found that 
about three hours per day is sufficient to attend to the whole 
plant in medium-sized installations It can now be easily seen 
that producer gas can compete with hydro-electric power in all 
portions of the country, with the exception of the Niagara 
peninsula and vicinity. 

This comparison. appears fair enough and contains no ex- 
travagant items in support of the suction gas plant. But 
we notice that no reference is made to the greater con- 
venience of the hydro-electrie service. Only those who 
have discarded isolated plants in favour of a transmitted 
supply can appreciate the difference between the two on 
the score of convenience. It seems veasonable enough to 
suppose that a manufacturer will adopt the cheapest source 
of power, and will not give a money value to convenience. 
When he has had his power plant laid by for repairs, and 
a section of his works shut down, he will add a column to 
his table of comparative figures headed "convenience." 
The moral of hydro-electric transmission is the removal of 
small power units, no matter how efficient they may be. 
The power user has something else to do than generate 
electricity. His object in life is to make well and sell well. 


NALDER BROS. & THOMPSON 


ELECTRICAL 
MEASURING INSTRUMENTS 


Makers of 


For all Purposes. 


„д2 


PORTABLE INSTRUMENTS 


For the Measurement of Current and E.M.F. 


COMBINED TESTING SETS. 


„ 300 Vous | „ 800 Vorvrs. 
3 Ranges of each. 4 Ranges of each. 


£13 : 17 : 6 List. E16: 7: 6 Lir. 


34, Queen Street, LONDON, Е.С. 


Telephone Nos, : 124 & 161 BANK. Telegrams: OCCLUDE LONDON. 
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Dentev's Fuse Boxes. 


| А NEAT design of ironclad fuse box is being marketed by 


W. T. Henley’s Telegraph Works Co., which has 
several distinctive features. The objects in view have 
evidently been accessibility, insulation, mechanical 
strength and simplicity of parts. The device consists of a 
narrow iron box, into which a shallow and narrow box fitted 
with a porcelain base with terminals and fuses. The porcelain 
base is specially shaped to provide a narrow air chamber 
through which the fuse wire passes, and from which any vola- 
tile gases can make their escape. Fig. 1 is a sectional view 


- ^s 
, А 


Fig. 1.—Section through 
Fuse and Block. 


through this base and the fuse bridge. It will be noticed that 
the bridge also has a hole leading from the fuse wire chamber 
to the outside air. When the fuse blows a pressure is createp 
through this aperture, which causes the air to rush in at the 
sides of the fuse and put out the arc. In Fig. 2 a general 
view of the base, terminals and fuse bridge is shown. The 
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and Fuse Cover. 


E. A. G. v. KOLBEN «CO. 


PRAGUE, AUSTRIA. 


LONDON OFFICE: 


20, BupGe Row, CANNON STREET, E.C. 


, Ж, H^ I $ 
тег 
| TESTED S 
' Ў гү. Sy 


26 


terminals are in one piece and the contacts admit of the fuse 
being replaced at any time. 

The fuses are all built up single pole with enclosing iron 
case, the lower portion of which is modified to suit the type 
of incoming cable used. For instance, hygroscopic cables 
require special sealing chambers, which are usually mounted 
with the fuse on a single board. This board is fixed to the 
wall on insulators fitted into holes at the four corners. We 
give illustrations, in Figs. 3, 4 and 5, of various modifications 
of the mounting of these fuses. The iron cases are finished 
in stove enamel and have a special fixed sealing pin, which we 
understand cannot be lost. The standard capacities of the 
fuses vary from 25 amperes per circuit to 100 amperes. A 
window is fitted in the hinged cover of the fuse for inspection 
purposes. 


| HENLEY S] | 
| PATENT | PATENT | 
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Fig. 5. Double Pole Fuse Board with Sealing Trough. 


GENERATORS. 
TRANSFORMERS. 
ELECTRIC CRANES. 
MINING MACHINERY. 
WATER TURBINES. 
PELTON WHEELS. 
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WHICH WILL YOU HAVE 7 


Conduits coated with a cheap form of japan of no protective value, 
ot a system covered throughout with an enamel possessing all the 
necessary features for this class of work. 


Inl 


II 
| 
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Simpiex Conduits 
ARE Enamelied. 


WRITE FOR BOOKLET— 


“í SOME LIGHT ON THE 
PROTECTIVE GOVER- 
INGS OF CONDUITS.” 


This Booklet shows the results 
of a 


COMPARATIVE TEST 


recently carried out on 


SIMPLEX CONDUITS 
* V. 
i NINE OTHER MAKES 


SiM LEX Conpuits Шмітер, 
GARRISON LANE, 


BIRMINGHAM. 


AND AT LONDON, MANCHESTER, GLASGOW, &c. 


A CHEAP JAPAN. 


| А | А and are readily accessible for inspection and renewal, As will 
Siemens Electric Fans. a 5 the illustrations, the fans are of neat and 


All the table fans are supplied complete with brass wire 
MONG the products of Siemens Brothers Dynamo Works guards, and the guards and blades are nickel-plated if 
(Limited) are electric fans of all the usual sizes and TERES 

ty pes, such as table fans, ceiling fans and porthole fans. 
[n order to meet all possible requirements and conditions, the 
Й firm gives customers the choice among the following types of 
- fan motors :—Continuous current motors for any voltage up to 
500 volts, and single-phase commutator motors, single phase 
induction motors and three-phase induction motors for any 
frequency and for any supply pressure up to 500 volts. ‘The required. In all but the smallest sizes the fan may bo 
motors are of the protected-ventilated type or of the totally- rotated in a bearing in its base to give the current of air any 
enclosed type, as may be desired. The brushes are of carbon desired direction. The starting and speed-regulating gear is 
| mounted inside the base of fans of the table patterns, but it is 
fixed independently of the fans 
in other patterns. The ceiling 
fan illustrated is of the ‘short ” 
type; in the “long " type, the fan 
is attached to the end of a suspen- 
sion, the length of which is made 
to order. Porthole fans may be 
fixed cither vertically or horizont- 
ally. The type shown is fitted 
with Iris shutter, but these fans 
are al:o supplied with a Venetian 
shutter or without shutter at all. 
‘Lhe Iris shutter is a convenient 
adaptation of the well-known 
diaphragm so commonly used in 
photography. It is not automatic 
аз the shutter plates are moved 
by cords depending from the 
motor support, but it effectively — 
excludes air when the fan is not Plain Desk Fan with Fixed 

Porthole Electric Fan with Iris Shutter in Fan Aperture. working. Base and Adjustable Motor. 


“ Short Pattern” of Electric Ceiling Fan. 
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Chree-Phase Ө. Cooled 


Transſormers. 


HE oil- cooled type of transformer is generally recom- 
T mended for capacities over 60 K. V. A., and for all 
transformers where the primary pressure ex :eeds 5,000 
volts. The reasons for this being are that, in the larger sizes, 
oil-cooled transformers are very much cheaper for the same 
output, the overload capacity is greater, and for high-tension 
work there is less liability of break-down, as the windings are 
entirely isolated from the surrounding atmosphere. The 
moisture in air, as is well known, is very often the cause of 
trouble in the air-cooled type. mx 
'The transformer shown is a Kolben standard type for out- 
pute from 60 K.V.A. to 400 K.V.A. It consists of three up- 
night'and two horizontal cores with butted joints, made up 


Kolben Oil-Cooled Transformer. 


of special transformer sheets 0:15 mm. thick, chese sheets being 
insulated from each other by paper insulation. Special atten. 
tion is given to the machining of the butted joints of the cores, 
to keep the no-load losses as small as possible. The stampings 
of the horizontal cores are built up between strong channel 
irons which serve as a frame work for the transformer. The 
vertical cores are placed in position between the horizontal 
ones, and the latter are then bolted firmly together by long bolts. 
Numerous ducts are provided in the core allowing the oil to 
freely circulate. The high tension winding is wound in several 
sections, these being assembled outsidethe low tension winding, 
which therefore comes next to the iron, but is insulated there- 
from by a cylinder of specially prepared paper; a similar 
cylinder also separates the high and low-tension windings. 
Unless otherwise ordered, the transformers are star connected, 
the neutral point being brought out to a fourth terminal. 


p 
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The whole transformer is placed in a corrugated sheet-iron 
tank, the surface of the tank in contact with the oil being 
calculated to give a cooling surface of 61 sq. in. per watt lost 
at full load. Throughout the whole construction special atten- 
tion is not only paid to durability and strength, but also to 
give a minimum amount of trouble when dismounting for in- 
spection or repairs. Taking as an example a transformer of 
200 k.v.a. output the following figures are of interest. The 
no-load losses due to hysteresis and eddy currents in the cores 
would not be more than 1:8 per cent. At constant primary 
pressure the pressure drop from no-load to full load will not 
exceed 1:1 per cent. for 100 per cent. power factor and 2:2 per 
cent. for 85 per cent. power factor. The efficiency at full load 
is 977 per cent. 

The temperature rise will not exceed 50°C. after a con- 
tinuous run of 24 hours on full load, the temperatures being 
taken in the oil at the top of the tank. 

Kolben & Co. make all classes and sizes of transformers, in- 
cluding special types for regulating and boosting, aud the 
larger oil transformers over 200 k.v.a. are provided with tubes 
for water circulation giving a still larger cooling surface. These 
tubes are arranged in the oil above the transformer, the tauks 
being specially made higher for this purpose. 


Zone Dynamos and Motors. 


HE issue of a new file of dynamo and motor leaflets by 
Newtons Limited, Taunton, recalls the special field 
windings of their ** Zone” machines. The usual method 

of spacing solid-wound poles in the field casing round the 
armature is abandoned in favour of a spool which embraces a 
pair of poles with an air-gap between. The end view of a 
machine shown in Fig. 1 explains this. The field coils being 


Fig. I.—End Section of Zone Motor showing special Field Winding, 


placed in the neutral zone of the field reduce the magnetic 
leakage to a negligible quantity and prevent field distortion 
due to armature reaction.  'This construction allows the 
machine to be run with fixed brushes at all loads from no 
load to 50 per cent. overload. The makers claim increased 
efficiency for this type of machine, and also a greater cooling 
effect owing to the peculiar disposition of the field windings. 
An examination of the diagram will show at once that there is 
air both inside and outside the coils, and the circulation of 
this naturally tends to keep the windings cool. Another 
claim made by the makers is that the special winding dis- 
penses with the need for commutating poles. The design is 
embodied in both dynamos and motors, and the machines can 
be wound, shunt, series or compound. The motors can be 
supplied open, ventilated or enclosed, and they are built in 
sizes ranging from ł H.P. to 500 H.P. 
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A. Smith & Stevens. | 


Every breakdown of a Lift means 


delay, loss and annoyance. . . . 


WINDING ENGINE FOR AUTOMATIC LIFT. 


Clectrical Instruments for 
the Deal. 


N this age, when electrical engineers are intent on 
applying their technical knowledge to the solution of 
шапу commercial problems, it is pleasing to note that 

the lot of those less fortunate than othera who are in 
possession of all their faculties has been considered, and 
that scientific aids for these have been devised. 

It is, indeed, unfortunate, to he deaf and shut off from 
all enjoyment of general conversation and by-play of life, 
which form so great а part of it. To these the “ Acous- 
ticon” and “ Massacon" come as a very great boon, and 
more so to those so afflieted that exchange of ideas by 
conversation is almost an impossibility. 

The “ Acousticon " consists of a very sensitive micro- 
phone transmitter with a specially designed sound-concen- 
trating case, which is worn on the clothing exposed to the 
sound ; a receiver held to the ear with the hand or by means 
of a handle or head band; and a small 3 volt dry battery 
which is carried in the pocket. | 

Sounds proceeding from any source withiu the distance 
of an ordinary room will be received by the diaphragm of 
the transmitter and sent into the outer ear by the receiver 
in a magnified form. It 1s not necessary to raise the voice 
in speaking to a deaf person using an Acousticon, nor is it 
necessary to speak directly toward the instrument. The 
Acoustieon has been tried and recommended by many of 
the leading engineers of the world. It bas the approval of 
Mr. Edison and Prof. Alexander Graham Bellamongstothers. 

An interesting application of the Acousticon is in con- 
nection with what is known as the Dictograph, which con- 
nects, says the manager of a large business, with each 
department as desired, and puts him in immediate commu- 
nication with any clerk or department manager. The use 
of earpieces with this instrument is not necessary, and the 
sound proceeds from it with the same strength as spoken at 
the other end, nor is it necessary to speak directly or close 
to the transmitter. It is said to save an hour a day to the 
busiest man in the office. m Е 

Another application of the Acousticon is іп Ње Multi- 
phone, which transmits sermons, speeches, &c., to any dis- 
tance, and gives them out at natural strength, so that they 
are perfectly audible to a room full of people. The Acous- 
ticon has also been used in connection with the Tele- 
graphone ” to pick up speeches, music, &c., to be recorded 
on the steel wire of that instrument. It was found after 
many tests that the Acousticon was the only transmitter 
that would accomplish this. | 

The * Massacon " is an electrically-operated sound mas- 


Instal ours and you will . 
secure contínuous servíce. 


andi 


BATTERSEA, LONDON. 


sage for the cure of catarrhal or middle-ear deafness. It 
massages the small bones of the middle ear, freeing them 
from the adhesions produced by catarrh, which bind them 
together, and restoring them to their normal state. 

Both Accousticon and Massacon are the inventions of 
Mr. M. R. Hutchison, of New York, a Member of the 
American Institute of Electrical Engineers. They are sold 
by the Acoustic Patents, of 20, Bucklersbury, London, Е.С. 
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J.S.” Electric Fans. 

HE electric fans exploited by Julius Sax & Co. have 
been on the market for some time, and improvements 
have been made in their construction to ensure their 

efficient and satisfactory operation under all working con- 
ditions. They are British made by skilled labour, and we 
understand that all fans must pass severe tests, while every 
possible precaution is taken to maintain their efficiency. They 
are supplied for continuous-current circuits from 80 to 250 
volts. | : 
They are suitable for use on table, floor, desk, wall or ceil- 
ing, and by simply loosening the fly nuts the current of air 
may be delivered in any direction. EOS 

The frame consists of a stout pedestal of soft grey cast- 
iron, with gimbal ring of the same material. The pedestal is 
provided with rubber feet to absorb vibration, and the field is 
cast in one piece with motor body, thus forming an unbroken 
magnetic path. The commutator is of hard-drawn copper, and 
double silk covered | | 
high - conductivity cop- 
per wire is used for 
the armature coils and 
field windings. Carbon 
brushes are self-adjust- 
ing, and the armature 
bearings are of phosphor 
bronze, fitted with wick- 
feed lubricators. Start- 
ing switch and speed 
regulator are fitted in- 
side the base, the resis- 
tance coils being wound 
on non-hygroscopic por- 
celain. Spring catches 
ensure the switch being 
left central on the vari- 
ous stops. The standard 
finish is black enamelled 
frame and body, polished 
brass fittings and guard, 


and frosted aluminium 
blades, 


“J.S.” 'T'runnion Fan, 
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ADO IV. LVO чоя ANAS 
BEST TRADE TERMS. 


JULIUS SAX & GO., LTD., 


Show Rooms: 100, CHARING CROSS ROAD, 
LONDON, W.C. 


Telegrams : “ SaxATILE LONDON” Telephone * GERRARD 3266. 


Japanese Paper Miis. 


HERE are evidences that Japan intends to turn her water 

| power resources to good account for electrical and 

industrial purposes. The actual extent of these re- 

sources bas not, to our knowledge, yet been ascertained, 

but the most casual survey of the geography of the island must 
show considerable amounts of available power. 

According to the Electrical World representatives of the 
Oji Paper Co. of Tokio have been for some time inspecting 
various electrical properties in the United States with a view 
to installing а modern electrically equipped paper mill in 
Japan. As a result of their investigations orders have been 
placed in the United States for complete electrical and 
mechanical equipment amounting to over a million dollars. 
At the power station there will be installed four waterwheels 
driving three phase 3,125 k. v. a. units, generating current at a 
potential of 3,450 volts, 60 cycles. Exciting current will be 
furnished by the usual twin exciting units, consisting of two 
150 kw. generators, driven respectively by an induction motor 
and a small waterwheel. Generator regulation will be 
effected by a Tirrill regulator. ‘Twelve water-cooled step-up 
transform rs will be arranged insets of three to raise the voltage 
for a 15 mile transmission. Each transformer will have a capacity 
of 1,050 kw., and the primary voltages will be arranged with Y 
connections for cither 46,000, 45,000 or 44,000 volts. An 
cight-panel switchboard will be installed in the main station, 
and at the sub-station, near the mill, 12 step-down trans- 
formers will be employel to reduce the transmitting potential 
to 2,209 or 1,000 volts. The s vitchboard will be arranged to dis- 
tribut» power at the desired voltage directly to the motors. In 
the paper mill five 750 H.P. 2,000 volt induction motors will be 
used to drive the pulp grinders. The motors will be slip-ring 
machines with an external resistance in the armature circuit 
and controllers to vary the speed. Each motor will have an 
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extended shaft and will be so placed between two pulp grinders 
that both grinders сап be driven directly without belting. 
Four beater machines are to be driven each by a 350 Н.Р. indue- 
tion motor, operating at a potential of 2,000 volts. A fifth 
will be driven by a 200 н.р. induction motor, and all will be 
operated on the rope-drive system. The Oji paper mill will be 
situated at Hakaido. From the details given above of the 
equipment the scheme is one of 08 уу magnitude. 


Marine Electric Stoves. 


HE term marine stove naturally brings to lips and nose 
the taste and smell of oil. That electricity should be 
used for ship heating, in the more commodious parts of 

the vessel, seems only natural, particularly as the necessary 
energy is available from the ship lighting installation. Messrs. 
О. C. Hawkes (Ltd.), Aldersgate-street, Е.С., supply a special 
stove for use on shipboard, which furnishes heat on their well. 


The Lighthouse Marine Electric Stove. 


known induced draught principle. "This is of neat, compact 
design and a convenient size for cabin use. The adjoin- 
ing illustration depicts one of the styles in which the stoves 
are made. It is dubbed “The Lighthouse," after the design 
on the front. А small box is furnished with these stoves to 
store them away when the vessel is passing thrcugh more con- 
genial climes. 


Que-Pbase Induction Motors. 


T* sphere of utility of the one-phase motor is limited in 


the majority of industrial operations to comparatively 

small sizes. The machine, by reason of its simplicity, 
commends itself to the average power user and in many places 
where it is used it is highly spoken of. B. T.-H. one-phase 
motors are built in two forms, (1) the short-circuited rotor and 
(2) the slip ring. The first is made for sizes up to 5 Н.Р. and 
is started by the usual phase-splitting device which limits the 
starting current to about 1j times the full load current. A 
double-width pulley is fitted to enable the belt to be put over 
to the loose pulley for starting. The slip-ring motor is made 
for sizes from 5H P. upwards. An external resistance is used 
with this type for starting, aud by means of a switch the 
windings are short-circuited in the rotor itself, the brushes 
and resistance leads being cut out. Standard types of thesc 
motors are built for 100, 200, 400 and 500 volts and a stan- 
dard frequency of 50 cycles. The covers of the motors are 
arranged to give an open, semi-englosed and totally-enclosed 
machine. The sizes range from | H.P. to 20 H.P., the respective 
weights of these sizes being 4610. and 1,1151b., motor and 
pulley, without slide rails. 
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The Brennan Mono-Railway. 

DvuniNG the past few years the mono-rail has been a 
favourite subject with inventors, but the system so far pro- 
posed has generally consisted essentially of а rail raised 
considerably above the ground level, with the cars so con- 
structed that they praetically hang down on either side of 
the rail, the centre of mass being thus brought below the 
rail to give the necessary stability. Another method of 
obtaining the same result is to fix the rails on trestles so 
high above the ground that the whole carriage can be 
hung beneath it. But the system devised by Mr. Lovis 
BRENNAN is on entirely different principles, depending upon 
gyroscopic action. The rail is laid on the ground level, or 
practically so, and the car is titted with gyroscopes. There 
is only one line of wheels, which are placed centrally along 
the length of the truck. Consequently, when the car is 
out of use some support must be given to it to prevent it 
falling to one sideor the other. In the ordinary course of 


| things this can be easily done by supports projecting 


downwards on either side to the ground to give the neces- 
sary steadying effect, but when the gyroscopes have run up 
to their normal speed these supports can be withdrawn and 
the car is then perfectly stable. In the model which was 
shown at the conversazione of the Royal Society last Wed- 
nesday evening, the effectiveness of these gyroscopes was 
shown in & remarkable way. The model, which was 4 ft. 
or 5 ft. in length, was equipped with two gyroscopes run- 
ning at 7,000 revs. per min., and appeared to be equally 
at home on the tight rope with which it was raised off the 
platform, or upon the track surrounding the room on which 
it subsequently ran. The whole model was worked elec- 
trically. In actual practice we presume that electrical 
driving or steam driving would be adopted according to 
circumstances, the gyroscopes being driven electrically in 
any case. Аз to the future of the device, it would appear 
that there should be a large opening, at least where the 
difference in cost in laying a single rail and the ordinary 
track is of importance. This, of course, is essentially the 
case in War Office transport, and we are therefore not 
surprised to find that a full-sized vehicle is being built for 
the War Office to see what its capabilities really are. 
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The L.C.C. Power Scheme. 

- MATTERS are moving somewhat slowly in connection 
with the power scheme of the London County Council, and 
it is evidently taking a little time for the new Council, 
with the recent political change in its policy, to know. 
exactly how things stand. The Parliamentary Committee 

however, has considered the power question in a preliminary 
sort of way, and has come to the conclusion that none of 
the private bills at present before Parliament constitute a 
satisfactory settlement of the question, apart from the 
Council’s Bill, and that consequently the withdrawal 
of the Council’s Bill “would postpone the solution of 
this most important and pressing question for an in- 
definite period." The Bill has therefore been submitted 
for second reading; but no doubt the intention is to 
transfer the desired powers to some company so as to 
avoid the financial risks to which the Finance Committee 
has called attention more than once. Some sort of 

control is to be retained, though at the present time the 

Committee is unable to indicate the nature and the extent 
of the arrangements into which the Council should enter. 
The Committee is, therefore, content with expressing the 
Strong opinion that a cheap supply of power should һе 
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provided ; this is to be coupled with a sliding scale of 
prices and dividends, and last, but not least, a satisfactory 
purchase clause for the Council with regard to the under- 
taking. 

Seamless Copper Tubes. 

A NEW method of manufacturing seamless copper tubes 
by electrolytic deposition is described by KRAUSE in a recent 
issue of the Zeitschrift fur Angewandte Chemie. In the 
Elmore process an agate burnisher is used to give density 
and smoothness to the copper deposited upon a revolving 
mandrel, while CowPER-COLES attains the same effect by 
rapid revolution of the mandrel in the electrolyte, the skin 
frietion of the liquid upon the surface of the deposited 
copper serving to remove gas-bubbles and small inequalities. 
The disadvantages of these two methods are the compli- 
cated machinery required for the Elmore process, and the 
comparatively high powerrequired for operating the Cowper- 
Coles process. 


Ке Раса 


THE new method depends upon the use of some finely 
divided silicious material such as quartz sand or the in- 
fusorial earths as burnishing agents. This material is sus- 
pended in the electrolyte, and rubs over the surface of 
the deposited copper as the mandrel revolves; it thus 
produces a deposit possessing the density and strength 
required in the tubes used for marine engineering work. 
A polished iron cylinder coated with nickel is used as man- 
drel and the speed of rotation is 20 revs. per min., which is 
low as compared with the very high speed demanded for 
-the successful operation of the Cowper-Coles process. 


qe 


THE tubes made by this process at the works of LANG- 
BEIN Bros., in Leipzig, have been tested at Charlottenburg 
and have given results for strength and tenacity much 
higher than those demanded by the German Admiralty. 
Tubes up to 2 metres in length, 20cm. in diameter, and 
5mm. in thickness, have been made at Messrs. LANGBEIN’S 
works, using a current density of 2 amperes per square deci- 
meter and an E.M.F. of 2:5 volts. This method of obtain- 
ing dense deposits of metals by electro-deposition can be 
employed with all electrolytes which, under normal condi- 
tions, yield porous or spongy deposits at the cathode, and 
the only precaution necessary is to select a finely-divided 
material as burnishing agent which will be unacted upon 
by the electrolyte. 

— 
Research on Wooden Poles. 

IN the discussion at the Institution of Electrical Engi- 
neers оп Mr. C. WADk's Paper on Wooden Poles, Мт. 
A. P. TROTTER mentioned how the Paper originated. Being 
in need of some information as to wooden poles, Mr, 
TROTTER applied to Mr. WADE, who forthwith began to 
carry out an elaborate series of tests at his own expense in 
order {о secure the necessary information. These tests 
form the subject matter of Mr. WADE' interesting coin- 
munication to the Institution. Itis too much to hope that 
every firm when asked for information should take up a 
matter of this kind so seriously, but, nevertheless, it would 
be well if certain firms would follow Mr. WADE's example, 
if only to a comparatively small extent. 


Imperial College of Science and Techuology.—At the 
annual dinner of the Institution of Mining and Metallurgy 
last week Mr. M‘Kenna stated that he hoped during this week 
to petition the King for a charter for the new Imperial College 
of Science ana Technology. 


King’s College, University of London.—We are informed 
by Mr. P. H. Kirkaldy, honorary secretary of the committee, 
that the forty-seventh annual dinner of King’s College will be 
held at the Hotel Cecil on Monday, May 27th. The Bishop 
of St. Albans will be in the chair. 


Royal Institution.— At a general monthly meeting held on the 
6th inst. Sir James Crichton-Browne, treasurer and vice-presi- 
dent, in the chair, it was announced that His Grace the presi- 
dent had nominated the following vice-presidents for the 
ensuing year: The Right Hon. Lord Alverstone, G.C.M.G., 
Sir Benjamin Baker, K.C.B., Dr. Donald W. C. Hood, C.V.O., 
Sir Andrew Noble, К С.В., Alexander Siemens, Esq., the 
Right Hon. Sir James Stirling, Sir James Crichton-Browne 
(treasurer) and Sir William Crookes (honorary secretary). 


Electrical Surveyors’ Society.—4A meeting of the above newly- 
formed Society, which consists of the experts attached to the 
various fire insurance companies, was held on the April 29th. 
Mr. S. G. Castle Russell presided, and was supported by the 
hon. secretaries, Mr. Bertram Chatterton and Mr. Arthur C. 
Cockburn, and by a large attendance of members. A discus- 
sion took place upon the question of earthing metallic conduit 
wiring systems. The opinion of the meeting was taken, and it 
was unanimously agreed that efficient earthing of metallic con- 
duit systems throughout their entire length was advisable. 


Personal.—We learn that Mr. Horace Boot, who has for the 
past 12 years held the appointment of consulting and resident 
engineer to Tunbridge Wells Corporation, has resigned this 
position. It is Mr. Boot's intention to continue to practice as 
a consulting engineer in London. The Tunbridge Wells 
Council, at their meeting on May 1st, decided to retain Mr. 
Boot's services as their consulting engineer. 


Oxford University has conferred the honorary degree of 
D.Sc. on Prof. Alexander Graham Bell. 

Sir William Ramsay, F.R.S., has been awarded the Matteucci 
gold medal by the Società Italiana delle Scienze. He has also 
been elected an honorary member of the Academy of Sciences 
of Christiania. 


A New Electric Furnace.—A new electric furnace, in which. 
any required temperature may be obtained, is described by 
Herr A. Schwarz in the PAysikalische Zeitschrift. The appa- 
ratus consists of an iron tube 2-4 in. in diameter and ? ft. 8 in. 
long. At two opposite points in the tube are openings covered 
by a mica screen, through which all actions taking place in 
the interior can be observed. The whole tube, except the 
mica screens, is protected with an asbestos covering, on which 
is wound a nickel heating wire 0:03 in. in diameter. Over this 
spiral is fitted a cover 1:2 in. thick of some substance, which is 
a non-conductor of heat. Over all is placed a metal cap, sepa- 
rated from the last-named cover by an airspace. "There are 
two openings in the outer cover, corresponding to those in. 
the inner tube. In order to avoid a decrease of temperature 
at the ends of the furnace the following special arrangement 
has been devised : Two small auxiliary furnaces provided with 
nickeline coils are placed at the ends of the main furnace, and 
the current passing through these coils can be regulated as 
required. In this way a decrease of temperature at the ends 
of the furnace can be neutralised, and a very uniform tem; era- 
ture obtained along its whole length. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Yarifa— Tangier ............ Jan, 18,1904 .. — 
Garachico (Teneriffe)— Santa 
Cruz de la Palma ........ July 12, 19(6 


Grand Canary— Lanzarote. Sept. 18, 1906 .. — 
New Brunswick—Prince Ed- 

ward Island.............. Jan. 9, 1907 — 
Panama — Buenaventura... Feb. 28, 1907 — 
Buenaventura — Santa Elena. Feb. 28, 1907 


Cadiz—Teneriffe .......... Aprill0,1907 .. May 6, 1907 
Dakar—Konakry .........- April 24,1907 .. — 
Gibraltar—Tangier ........ April 25, 1907 . May 7, 19)? 
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The Institution of Civil Engineers.—At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday 
evening, April 30th, the result of the ballot for the election of 
officers was declared as follows: President, Sir William 
Matthews, K.C.M.G.; vice-presidents, Mr. W. R. Galbraith, 
Sir E. Leader Williams, Mr. J. C. Inglis and Mr. G. H. Hill; 
other members of council: Mr. J. A. F. Aspinall, Mr. J. 
Benton, C.I.E., Mr. B. H. Blyth, Mr. C. A. Brereton, Mr. R. 
Elliott-Cooper, Col. R. E. B. Crompton, C.B., Mr. J. Davis, 
Dr. G. F. Deacon, Dr. F. Elgar, Mr. M. Fitzmaurice, C.M.G., 
Mr. R. A. Hadfield, Dr. C. A. Harrison, Mr. J. Hobson, Mr. 
W. Hunter, Mr. G. R. Jebb, Mr. J. H. Johns, Sir Wm. Thomas 
Lewis, Bart., Sir George T. Livesey, Mr. A. G. Lyster, Mr. A. 
Ross, Mr. J. Н. Ryan, Mr. А. Siemens, Mr. J. Strain, Prof. 
W. C. Unwin, Mr. W. B. Worthington and Mr. A. F. Yarrow. 
This Council will take office on the first Tuesday in November, 
1907. The council have made the following awards for 
Papers read and discussed before the Institution during the 
past session :—a Telford gold medal to Mr. Dugald Clerk ; a 
Watt gold medal to Mr. J. T. Milton; a George Stephenson 
gold medal to Mr. G. A. Hobson; Telford premiums to 
Messrs. C. F. Jenkin, W. A. P. Tait, A. P. Trotter and M. 
Kellow. | 


Telephony in the United States.—The annual report of the 
American Telephone & Telegraph Co. which has just been 
issued shows the extraordinary prosperity and development 
of the telephone industry in the United States during the past 
year. The gross revenue of the company for the year ended 
December 31st last amounted to £4,905,340, an increase of 
£562,653. Owing to substantial increases in operating ex- 
penses the net earnings increased only £12,620. After paying 
dividends there was left a balance of £555,140 of which 
amount £354,747 was carried to reserve and £200,393 carried 


to surplus. The development of the system is indicated by the 
following table :— 
1906. 1905. 1904. 1903. 

Telephones, December 81st 7,107,836 5,698,258 4,480,564 3,779,517 
Exchanges & branch offices 4,889 4,582 4,080 8,740 
Miles aerial wire ....... woe 2,754,571 2,188,167 1,654,379 1,858,140 
Miles wire underground .. 3,241,471 2,585,742 1,888,760 1,618,691 
Miles wire marine ........ 11,690 9,378 6,671 6,358 
Total miles wire .......... 6,007,732 4,778,282 3,549,810 2,983,189 
Number circuits .......... 1,384,175 1,135,449 930,251 798,901 
Number employés ........ 90,824 14,718 59,451 53,795 
Number stations .......... 2,727,289 2,241,367 1,799,633 1,525,167 
Number daily connected .. 16,478,058 13,543,468 11,149,063 9,876,402 


The number of conversations was 16,940,000 daily, or 
5,455,000,000 per year, being 64 calls annually per capita of 
the population, Оп January 1, 1907, there was one Bell tele- 
phone subscriber to every 28 of the total population of the 
United States. The gross income of the Bell telephone system 
of exchanges for the year was £22,800,000. The total does not 
include the £13,800,000 earnings from manufactures of the 
Western Electric Co. (largely owned by the American Tele- 
phone & Telegraph Co.) During the year £11,994,219 was 
added for exchanges, £2,717,132 for toll lines, апа £1,162,039 
for land and buildings, a total of £15,873,390. In the last 
seven years this total is no less than £59,782,851. The 
number of miles of wire per mile of pole line has increased 
from 5:6 on January 1, 1900 to 9:4 on January 1, 1907. For 
the year 1906, the increase in miles of pole line was 9,334, 
while the increase in miles of wire was 195,937, the ratio being 
more than 20 to 1. 


Royal Society. At the conversazione held on Wednesday 
last there were a number of interesting exhibits, though from 
the purely physical point of view there was nothing very novel. 
Mr. б. С. Brown showed his relay for submarine telegraph 
cables, which has been the subject of scientific litigation quite 
recently and has thus become more popular. Commander 
Chetwynd, R.N., exhibited an improved liquid compass, and 
Mr. H. Cunynghame, C.B., à detached gravity escapement. 
Mr. К. Н. A. Mallock, F.R.S., showed an instrument for 
photographieally recording rapid changes of pressure in the 
air, such as are caused by explosions. The action of this 
apparatus depends on the comparison of the optical lengths 
of the paths of two beams of light proceeding from a 


common source, one of which passes through air of constant | 
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density, and the other through the air whose density is to be: 
recorded. Prof. W. E. Dalby showed his well-known models 
illustrating the balancing of engines, and Prof. A. G. Ashcroft 
exhibited a lecture table testing machine, which was de- 
scribed at the last meeting of the British Association. 
Col. R. E. Crompton, C.B., showed his measuring machine, 
designed for measuring slight differences in length to an 
accuracy greater than 1 in 200,000. "The contact is deter- 
mined electrically. The construction is extremely solid, the 
screw, with 100 threads per inch, being provided with a 
nut 41п. іп length. Sir James Dewar, F.R.S., showed that 
the motion of а Crookes radiometer is arrested if the vacuum 
is very high, such as that produced by charcoal cooled with 
liquid hydrogen. Mr. W. Duddell, F.R.S., exhibited ап 
apparatus in action for producing persistent electric oscilla- 
tions by means of the electric arc, and mentioned the interest- 
ing fact that if such a discharge is received on the hand,. 
although it produces no shock, it burns the skin, whereas the 
usual high frequency oscillatory discharges do not do so owing 
to the comparatively long intervals between successive trains 
during which the skin may cool. The action of radium in giving 
rise to apparent growths in gelatine culture medium was 
shown by Mr. W. A. Douglas Rudge, and some interesting 
optical exhibits by Messra. К. and J. Beck, Mr. A. Kershaw 
and Mr. Ulrich Behn. Another interesting exhibit was that 
by Dr. J. T. Bottomley, F.R.S., and Mr. F. A. King, consist- 
ing of a “ radium clock " and various types of vacuum electro- 
scopes, which deflected when exposed to radiation from 
sources of heat and light. Mr. C. T. К. Wilson, F.R.S., 
showed his portable electrometer and Mr. Joseph Goold his 
beautiful and well.known vibration experiments. Although 
the exhibits were not so interesting as they sometimes are, 
it must be admitted that the demonstrations given in the 
meeting room were of much more than usual interest. Mr. 
Louis Brennan, C.B., gave an account and demonstration of 
his Mono-Railway, in which a car provided with a single line 
of wheels and with the centre of gravity considerably above 
the level of the rail maintains its running position by means 
of gyroscopic action. This we refer to elsewhere. Another 
interesting demonstration was given by Dr. Hele-Shaw, F.R.S., 
who described the principles on which aerial gliding depends, 
and gave a brief aecount of the work of Lilienthal, the Wright 
Brothers, and other investigators. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, May 10th (to-day). 
ASSOCIATION OF ENGINEERS-IN-CHARGE, 
7:30 p.m. Annual General Meeting at St. Bride’s Institute, Bride- 
lane, Fleet-street, Е.С. 
PaysicaL Society. 
8 p.m. Meeting at the Physics Laboratory, Royal College of Science, 

Imperia! Institute-road, South Kensington. Paper on н Stereo- 
scopy with Long Base-line, illustrated on the Screen, by Dr. 
T. C. Porter. 

Society oF CHEMICAL INDUSTRY. 

8 p.m. Meeting at the Chemical Society's Roome, Burlington 
House, Piccadilly. A Critical Statement on Consideration of 
the Patents and Designs Bill, 1907,” will be communicated by 
the Chairman. A discussion will follow. 


MONDAY, May 13th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL ENGINEERS. 
Meeting at Storey's-gate. Paper on Petrol Motor Omni- 


$ p.m. . 
С. С. В. Morris. 


buses,” by Mr. 


TUESDAY, May 14th. 
Guascow SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
S p.m. Meeting at 207, Bath-street, Glasgow. Annual General 


Meeting. 


THURSDAY, May 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 р.т. Extraordinary General Meeting at the Society of Arts, John- 
street, Adelphi. Papers on “ Telephonic Transmission Measure- 
ments,” by Messrs. B. S. Cohen and G. M. Shepherd (adjourned 
discussion, if not concluded at the previous meeting), and on 
“The Present State of Direct Current Design as Influenced by 
Interpoles," by Messrs. F. Н. Page and F. J. Hiss (if time 


permits). 
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TELEPHONIC TRANSMISSION MEASUREMENTS.* 


BY В. 8, COHEN AND G. М. SHEPHERD. 


The measurement of telephone currents is one of great 
interest and of considerable difficulty owing to the smallness 
of the currents and their high frequency. In this Paper 
Messrs. Cohen and Shepherd give oscillograph records of wave 
forms produced by sounding various letters into a transmitter, 
by which the distortion produced by a cable can be con- 
veniently studied. The authors then discuss the measure- 
ment of current by the barretter and other instruments, and 
the measurement of power, in which the accurate measurement 
of the phase angle is particularly important. 


In order to apply in a practical manner the laws which govern 
the transmission of telephone waves it is necessary to have fairly 
accurate quantitative information regarding the various factors 
concerned. The latest formule for calculating attenuation take 
into account practically all these factors, and have been proved to 
give solutions of most of the transmission problems met with in 
practice, but unfortunately very little is known as to the value of 
most of these factors. 

The results described in this Paper have been obtained in the 
investigation laboratory of the National Telephone Co., and embody 
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FIG. 1. 


methods of measuring frequency, distortion, attenuation, current 
and power of telephone waves, and also line and instrument 
impedances. 

Stupy oF WAVE Form AND DISTORTION. 


Use of Oscillograph.—The instrument used is the high-frequency 
pattern of Duddell. This instrument has two separate vibrators, 
which can be used in a variety of ways. For investigating the 
attenuation and distortion of waves over telephone lines one can be 
placed at the beginning and the other at the end of the line. Owing 
to the small resistance (about 10 ohms) of these vibrators and their 
negligible inductance, they have no appreciable disturbing effect on 
the circuit into which they are introduced. Owing to the high 
frequency and general complexity of many of the telephone waves, 
it is very necessary that the vibrators should be working at their 
correct damping temperature in order to obtain reliable records. As 
mentioned by Duddell and others, the best test for correct damping 
is а square wave produced by interrupting a direct current. 


Oscillograms of Speech Waves.—Fig. 1 shows a number of vowel 
sounds as interpreted by a common battery solid-back transmitter 
working at normal load. These were continuously sounded into 
the transmitter mouthpiece. Тпеве vowel sounds are quite charac- 
teristic, and can be picked out in many oscillograms of complete 
words, although they get altered somewhat in shape by different 
voices. The small ripple on the flat portion of the Ї wave marked 
y, for example, is considerably amplified in some voices, and the 
portion ~ very often disappears completely. The main characteristics, 


however, remain. E appears to be much the simplest of all the 
vowel sounds. 


* Abstract of a Paper read before the Institution of Electrical Engineers. 


The falling plate camera does not lend itself so readily to the 
recording of consonants, but by rapidly repeating the consonant and 
reducing the speed of the falling plate it is possible to obtain satis- 
factory records. Fig. 2 shows a number of consonants and words 
The beginning and end of each word is indicated. These cases 
(** cur,” ' pea," and tea), which have all explosive consonants, 
are interesting. It will be seen that the explosive portion is quite 
separate and distinct from the vowel portion, being, in some cases, 
separated by an interval of quiescence. 

Change зп Wave Form in Transmission.—The oscillograph ів 
obviously specially suited to the investigation of the attenuation 
and distortion of waves over telephone lines, and particularly to the 
latter. | 

Fig. 8 shows the attenuation and distortion of а fairly complex 
sound wave (singing la") over а 16 mile cable line. The cable in 
this case was equivalent to one with 17:6 miles of 201b. conductors 
and the transmission over this length of line is very good indeed. 


c as in “cur” 


p as in “pea” »———> 
Р ee 
t as in “tea” — ——» 
t ee ^ 
PAP 
Fic. 2. 


On analysing the received wave it is found that everything above 
the seventh harmonic seems to have practically been wiped out, 
and this harmonic represents a frequency of 980 ~. 

The analysis of the two waves in Fig. 8 brings to light the fact 
that the attenuation of the current behaves in a curiously fluctuat- 
ing manner as the frequency increases. The following table gives 
percentages of received currents for the various harmonics :— 


Harmonic. Percentage received.| Harmonic. Percentage recelved. 


— —ñ——ͤ.—ö— — 


1 | 81:0 8 | 30-0 
(Fundamental) 9 25:0 
2 | 47:0 10 25:0 
3 | 57-0 | 11 81:0 
4 | 46:0 12 | 13:0 
5 41:5 | 18 3-5 
6 28-0 | 44 15:5 
7 25:0 | 15 4-0 


The big rise at the eleventh harmonic is very noticeable. The 
absence, unfortunately, of any precise data regarding the terminal 
conditions of the circuit when these oscillograms were taken, ren- 
ders it impossible to explain the phenomena theoretically. 


Ee 


Еа. 3. 


Highest Important Frequency in Telephone Waves. Some tests 
carried out on loaded lines led to an interesting method of ascer- 
taining the highest important frequency in articulate speech. If 
the spacing—+.e., distance apart—of loading coils is increased, and 
at the same time the amount of inductance per mile inserted is un- 
changed, the attenuation constant also increases gradually, and at 
one particular spacing increases to an enormous extent. 

Fig. 4 shows curves for the variation of attenuation constant 
with spacing for frequencies of 800 and 1,600—. These curves 
were calculated from formule by G. A. Campbell, and have been 
confirmed by tests made with а sine-wave alternator. As the articu- 
lation of a received telephone wave depends to a very great extent 
on the attenuation of the harmonics present, it was thought that 
the application of the arrangement just referred to would help to 
settle the question as to which frequencies determine by their pre- 
sence or absence the difference between articulate and inarticulate 
transmission. A series of articulation observations were consequently 
made on 20 miles of cable for increasing spacing intervals with a 
constant load of 0°17 henry per circuit mile and commencing with a 
distribution of one load per mile. 
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It was found that a 2 mile load was very slightly inferior to the 
unloaded line of equivalent speaking volume, but still gave excel- 
lent commercial transmission. This indicates that harmonics 
above 1,600 may be dispensed with (see Fig. 4). With 8 mile dis- 
tribution the articulation was commercial, but decidedly inferior to 
the unloaded line. The critical frequency for this disposition of the 
load was about 1,100—, and it is thus apparent that harmonics be- 
tween 1,100 and 1,600— are valuable. For 4 mile intervals speech 
became quite impossible, although the volume was still quite con- 
siderable, and we must therefore conclude that the highest indispens- 
able frequency lies between 800 and 1,100, and also that it is desirable 
to retain something higher than 1, 100 for really high-grade trans- 
mission. Probably 1,500= would be quite a satisfactory figure to 
base calculations on. 


1 
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Attenuation Constant (8). 
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Change of attenuation constant with spacing of loading coils. The load per mile 
of circuit being kept constant. 901b. cable. 
Curve A. 80 


Thus 1 coil every mile. 
„ 2 coils every 2 miles. Curve В, 1, 600 
„ 3 coils every 3 niles, &c., &c. 


Fia. 4. 


Pupin and other writers use 750 to 800— for many transmission 
cal tions. It is important to note that this represents а fair 
average frequency, as damping constants calculated with this value 
can be obtained experimentally when using actual speech waves. 


CURRENT MEASURERS AND MEASUREMENTS. 

Two forms of apparatus have been used, the barretter and the 
thermo-galvanometer. The barretter, otherwise termed the bolo- 
meter, is a device for measuring small alternating or fluctuating 
currents. It consists of a conducting wire or filament, which has а 
high temperature coefficient and & small mass, so that small cur- 
rents will appreciably raise the temperature, and thus alter the 
resistance. 

Prof. Kennelly used barretters made of very fine platinum wires. 
Owing to the extreme delicacy of these wires, Dr. Hayes, of the 

Adjustable 
A amf \ resistance 


1 Barretter 


Fic. 5. 


American Telegraph & Telephone Co., carried out investigations to 
discover & barretter more suitable for work outside the laboratory. 
He found that small low-voltage telephone switchboard lamps gave 
zatisfactory results, and this has been confirmed by experiments 
carried out by us. The best lamp we have found for this purpose is а 
special pattern 24 volt curl filament lamp for telephone switchboard 
use. Following the usual law, the greatest resistance variation 
with these carbon filaments occurs when using small currents. 
Null Method of Working.—The following arrangement of 
barretters (Fig. 5) has been adopted after considerable experiment :— 
The figure shows а source of alternating current such as a sine- 
wave alternator connected to two branch circuits, in one of which 


a variable resistance box, A, is inserted. The other arm has the 
apparatus, or line to be measured, inserted at B. The barretters 
are connected through adjustable resistances and batteries to the 
galvanometer, which can be of any pattern. The shunt, which for 
general work can be varied from 10 to about 500 ohms, helps to eli- 
minate errors due to the impedance of the barretter circuits. 

The barretters are first balanced in resistance by the adjust- 
able resistances until the galvanometer indicates no deflection. 
The alternating current is then applied, the circuit being 
through the condensers and round the barretters. This current 
is stopped from passing from one branch into the other, viá the 
galvanometer, by the four choking coils. When the resistance 
box in A is adjusted so that no deflection is indicated on the gal- 
vanometer, then the resistance unplugged in A, after making allow- 
ance for the impedance of the shunted barretter circuits, represents 
the impedance of B, and if the two barretters are not exactly 
similar, a second reading can be taken with A and B reversed and 
the mean taken. Variations in barretter resistance caused by tem- 
perature changes have no effect on this arrangement, asthe barretters 
are fixed close together and compensate each other. 


Thermo Galvanometer.—Duddell’s thermo-galvanometer has been 
used for current measurements It has many advantages, and for 
deflectional methods is probably unrivalled if the source of power 
is absolutely steady, but it cannot be satisfactorily employed with 
transmitters in circuit owing to their variability, even although the 
sound impressed is quite steady. The barretter is somewhat better 
tor this purpose, as the mass of the filaments employed is greater 
than that of the heaters used in the thermo-galvanometer of the 
same relative sensibility, and consequently the time of response to 
а current variation in the e is smaller, and the 
sensibility to mometary disturbances thus much greater. 


(To Ье concluded.) 


ELECTRIC POWER SUPPLY IN LONDON.—IX. 
BY R. L. PEARSON. 


(Concluded from p. 9.) 


It is fitting that this series of articles should conclude with: 
some brief consideration of the financial aspect of electric 
power supply in London as a whole. For this purpose data 
have been collected and some of the most interesting points 
are shown by the following diagrams. Fig. 31 is, perhaps, the 
most important, for it shows at a glance how the charges set 
forth in the L.C.C. Bill compare with those at present in 
vogue. It will be observed that the cost per kilowatt per 
annum has been plotted against load factor, one curve repre- 
senting the L.C.C. ratesand the other those at present working 
in the Borough of St. Pancras. For load factors of less than 
50 per cent. the St. Pancras rates are the more favourable to: 
the consumer, but between 50 and 100 per cent. the L.C.C.. 
rates are to be preferred. However, it is practically certain 
that the bulk of the motor load in the metropolis is of such a 
nature as to work out at less than 50 per cent. Instances of 
load factors greater than this are comparatively rare. A con- 
sumer with a 20 per cent. ioad factor would save about £2 per 
kilowatt per annum by taking energy from the St. Pancras. 
mains, and a similar amount would be saved by a consumer 
having a load factor of 75 per cent. if he took energy from 
the L.C.C. The consumer with 100 per cent. load factor 
would, of course, obtain a much greater benefit. It may be 
observed that the L.C.C. curve is based on an initial charge of 
£6. 158. per kilowatt demanded plus 0:33d. per unit for all 
energy consumed. Such energy would be measured on the 
consumer's side of any transforming apparatus and would be 
supplied by continuous current. The cost of transforming, 
too, would be borne by the Council. 

The next diagram (Fig. 32) shows the cost per Board of Trade 
unit under varying load factors. It is naturally more difficult 
to ascertain where the two curves cross in this case, nor does this 
diagram show so clearly how the load factor affects the annual 
cost. Nevertheless, it does show more strikingly the dispro- 
portionate increase in cost per unit when the load factor 
reaches a very low value. For instance, it shows that a con- 
sumer who uses an amount of energy equivalent to the con- 
tinuous use of his maximum demand for 87:6 hours per annum 
(a 1 per cent. load factor) would have to pay nearly 1s. 7d. per 
unit under the L.C.C. rates. In other words, his bill would 
be 19 times as great as it would have been under the St. Pan- 
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-cras rates. Of course, it is argued that the suppliers can well 

afford to dispense with such consumers, and, therefore, the 
tariff is made prohibitive, but there is still the diversity factor 
which cannot be neglected, and it is a debatable point whether 
the low load-factor consumers should be penalised quite so 
heavily. 

In certain of the electric power bills which have been before 
Parliament, one of the most striking features is the extremely 
low estimated capital cost per kilowatt of plant installed. Such 
costs have been based on very large units and have been of a 
very hypothetical nature. The proposed units were, indeed, 
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-of a size greater than any which had been constructed up to 
that time and would have been, therefore, somewhat in the 
nature of a costly experiment. Moreover, the costs were for 
steam turbines and not for reciprocating engines, and it is 
notorious that where turbines are installed spare plant has to 
be provided on a more liberal scale than is usually the case 
otherwise. Moreover, the rating of steam turbines is some- 
what indefinite. Nevertheless, it is not to be denied that the 
cost of generating plant has gone down considerably, and that 
it is not to be compared with corresponding costs in the early 


days of the industry. This point may be illustrated by taking 
an actual example from data kindly supplied by Mr. Kingston, 
chief engineer to the Charing Cross, City & West End Elec- 
tricity Supply Co. The Lambeth station of this company 
came into existence about 13 years ago, and at the present day 
the capital cost per kilowatt of plant there installed is E31 4 
excluding buildings, or £41 per kilowatt, including buildings. 
Coming now to the new Bow station the corresponding figures 
аге £17 and £26:4 respectively. Further, quotations have 
been received for an additional 5,000 kw. set in this station, 
and the cost works out at £8°6 per kilowatt, inclusive of 
boilers, &c., but exclusive of buildings, which are, however, 
available. 


enormous drop in prices quite recently. Whether these 
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low prices will be maintained remains to be seen, but as the 
price of raw material is going up it is difficult to conceive that 
the downward tendency can be continued much longer. 

So far as the actual generating plant is concerned, then, the 
proposition is a perfectly sound опе; but quite the reverse is 
the case with regard to mains. Here the cost has not gone 
down, but has actually gone up to an alarming extent. 
For the Bow station of the Charing Cross Company, the 
capital cost on trunk mains, on the basis of maximum output 
at the sub-station is £10°6 per kilowatt. In this case the 


Table I.—Showing Variation in Prices per unit obtained by Compantes in London. 


— 1895. 1896. | 1897. 1898. 1899. 1900. 1901. 1908. | 1903. | 1904. 1905. 
Brompton & Kensington Coo г. " .. 575 5:59 5:53 5:54 536 , 496 4:5 4-48 
Charing Cross, West End & City ........ 4°85 4-1 4°46 4:36 4:36 4-16 3°95 3°67 8°30 3°14 3:05 
Chelsea Electric Supply ................ 6:65 5:88 5:77 5°79 5602 | 520 5:07 5:05 ! 4-53 4:22 422 
City of London Electric Lighting ........ 6:5 65 | 635 6:29 517 ! 409 4:54 4:04 3°64 3-20 2:73 
County of London Electric Supply........ es : 6:03 5:44 4°71 3°97 3°77 4:58* | 4:58 4:39 3:72 
Kensington & Knightsbridge ............ 5:18 5:45 5:27 5°08 4°93 4:80 4-65 458 | 422 8:95 3°70 
London Electric ............ e - V єз T ae h - 4°55 4:42 | 4:28 2°61 2:21 
Metropolitan Electric Supply ............ 647 6417 6:35 5:17 5:02 4:96 4 92 4°87 4:81 4:66 4:38 
Notting Hill Сози» 8 774 765 6:91 6:44 5:92 5'77 5771 5°72 | 4°72 4°70 4°63 
St. James's & Pall Mall.................. 5'40 | 5:39 5:32 4°78 4:36 4°24 4-21 4:03 3°86 3°73 3°42 
Westminster Е1есёгіс.................... | 5:54 5:56 5:54 5°25 4:83 | 4°75 4°66 4°53 4:00 3:89 3°62 
* County and Wandsworth given together. 
Table II. —Showing Variation in Prices obtained by Local Authorities in London. 

— 1896. | 1897. 1898. , 1899. | 1900. , 1901. 1902. 1903. 1904. | 1905. 1906 
Fl C Ж.О у шз рл b А 285 | 308 | 3-08 | 248 | 222 
Hackney .......... V R me ER ws "E DC и К 3:01 9-79 | 2-79 273 | 245 
Hammersmith ...................... ues oa di ade 361 315 3-0 987 | 838 ! 325 825 | 272 ' 218 
Füngndgss ba eee Esp 5˙6 HIR 51 415 4:0 4-07 4:19 3:88 388 395 | 375 

CJ! EEUU MEN Se КИ — bn, t aG T 2:49 2:49 20713 20 
Shoreditch ......................... Ci. od 345 84 3:02 2:8 2-92 301 | 801 298 | 2654 
SOUUDWARFK сузак Келеек ик раене 3 4 xe. Omm 3:32 3:34. ; 3:65 3:46 | 346 | 821 | 2°94 
Stepney ....... VVV e ы , a 217 | 246 ! 235 , 211 | 187, 187 
St. Рапегаз........................... , 478 474 396 , 8:68 3:36 3.2 зт | 867 | 867 286 | 253 


Hence it will be seen that there has been an 
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mains are 7 miles in length. Now taking the Bow extensions 
and disregarding the rise in the price of copper which has 
taken place since the original mains were put down, the cost 
works out at £11:9 per kilowatt. This may be expressed 
more suitably as the cost per kilowatt transmitted per mile of 
cables, in which case the original cost of the trunk mains from 
Bow to the sub stations amounts to 21:6 per kilowatt, whereas 
for the extensions it would be £1:95. This is accounted for 
by the fact that three mains would be put down in this instance, 
whereas there were 10 originally put down, and it is, of 
course, cheaper in comparison to put down a large number. 
Further, there is the increased price of copper to be taken into 
account which has been done in the las. figure. It is thus 
very clear that a point is being reached where the cost of 
trunk mains becomes of greater importance than the cost of 
generating plant. 

An interesting point in connection with the existing supply 
in London is the gradual reduction in the amount received by 
the various undertakings for every unit sold, as shown by the 
accompanying tables. Perhaps the most striking instance is that 
of the City of London Company, who received 6:5d. per unit 
in 1895; 10 years later this had fallen by almost equal 
decrements to 2°73d. The average price obtained last 
year by the Charing Cross Company in the City area is 

even lower, being 2:67d. This figure, it may be mentioned, 
is one of the lowest, so far as the companies are concerned, in 
the Metropolis. 

With regard to the municipal undertakings, it is obvious that 
the prices received must be lower than those of the companies. 
Last year, for instance, the average price in Stepney was only 
1°67d., actually the lowest in London. Poplar came second 
with 2°00d., and Hammersmith third with 2:18d. Still, it 
must be remembered that public lighting is usually done on a 
lavish scale by the municipalities and that it becomes the per- 
quisite of the Councils’ lighting stations. Moreover, the local 
authorities are generally of the industrial type, so that a 
larger proportion of the load is on account of motors than is 
the case with the companies. 

Again, there is generally a very important difference in 
rent, rates and taxes in favour of the local authorities. In 
Table ПІ. are given the combined cost of these items per unit 
in the case of the larger companies already referred to, 
while Table IV. gives corresponding figures for the local 
authorities. These lists are not complete, but they include 
the largest and oldest undertakings. It will be seen that 
there is a very great difference. For example, Stepney and 
Shoreditch pay only 0:084. per unit, whereas the Charing 
Cross Company pays 0:24d.: this became 0°25d. last year, 
and for the last quarter of this year there has been an 
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Table ПІ. —5лосіпд Rent, Rates and Taxes as а Cost per Unit Sold, paid 
by Companies in 1905. 


Brompton & Kensington Со. ........................ 0°3d. 
Charing Cross, West End d City .................... 0:24d. 
Chelsea Electric Suppli 0:24d. 
City of London Electric Lighting.................... 0°17d. 
County of London Electric Supply .................. 0:24d. 
Kensington & EKnightsbridge........................ 0:40d. 
London Eleetſfee aea 0:10d. 
Metropolitan Electric Supply ...................... 0:254. 
Notting Hill cCe‚e‚e‚e‚e‚e‚. E ER PE 0:32d. 
St. James & Pall Мап.............................. 0 29d. 
Westminster Electri 3 0:284. 
AVerBgo isi ib eee ie RERO CHE E IS 0:264. 


Table IV.— Showing Rent, Rates and Tazes as a Cost per Unit Sold, paid 
by Local Authorities in 1905. 


Fina жаН KEEN EE suc 0:094. 
Hack neee. q 0°124. 
Hammersmith о... 0°10d. 
Islington 0:10d. 
Роріат................ % 8 0-104. 
Shorediltlece nnn 008d. 
ВоиШззагК...................... € 0:174. 
Stepney eee „„ 0-08d. 
St. Pancras ............ % — T 0:12d. 

. 0'106d. 


increase of 32 per cent. over the amount for the correspond- 
ing quarter of last year. The Notting Hill Company pay 
0:32d. and the Kensington and Knightsbridge as much as 
0-40d. Taking the average of each table we find that in 1905 
the mean charge to the companies was 0°26d., whereas the 
average for the local authorities was only 0:106d. ; in other 
words the cost to the companies was 145 per cent. higher than 
to the local authorities. Not only is there this considerable 
difference at present, but it is one that tends to increase con- 
tinually. It is sometimes forgotten that high rates have a 
deterring effect on private enterprise, and that if such under- 
takings are taken over by municipalities the reduction in the 
rates must be made good in some other way. 

Finally, it must not be forgotten that the cutting of prices 
has had its effect on the supplier as well as on the consumer. 
Generation has admittedly become more economical and 
efficient, but not to the extent indicated by the fall in price 
per unit. Several companies have felt the pinch very keenly 
and reductions of revenue with smaller dividends have been ex- 
perienced. How much longer this kind of thing will go on it 
is impossible to predict, but obviously it will have to come to 
an end sooner or later. With the present low charges a small 
difference in the cost per unit can affect the consumer very 
little. Very few lighting consumers would care whether they 
paid 2:8d. or 3d. per unit. ! 

Power consumers may be considered on a similar basis, for 
except in a very small minority of industries, the cost of 
energy is only a fraction of the total working expenses. It 
would, therefore, seem that the expenditure of any large 
amount of fresh capital on a new power scheme would be 
utterly futile. After a quarter of a century of troublous life 
the electric supply industry is just beginning to settle down 
on & proper basis, with a vast amount of experience to guide 
it in the future. It is to be hoped, therefore, that for a few 
years at least it will be left in peace to pursue its way to 
greater developments, unhampered by fresh legislation, but 
rid of some of the old, and without the fear of à new L.C.C. 
Bill before its eyes every succeeding session. 


WIND POWER FOR THE GENERATION OF 
ELECTRICITY, 


BY W. O. HORSNAILL. 


(Concluded from page 87.) 


Summary.—The Author considers the possibility of utilising wind 
power for the electric lighting of country houses. Some account is given 
of actual installations, and the conclusion is drawn from estimates that a 
wind-power plant is cheaper in both first cost and in running. 


The following initial costs are based upon actual quotations, 
and the running expenses have been estimated by the help 
of figures obtained from the practical working of such plants. 

In the first place a plant driven by a disc type of mill will 
be considered, the capital outlay being as follows :— 


Windmill complete down to lay shaft erected. ..... £220 0 0 
Foundations for ditto ............ eee 10 0 0 
Dynamo erected ........ eese nnn 60 0 0 
Dynamo house .................. EMT 10 0 0 
Foundations for dynamo............ eere 2.0 0 
Batter „„ 150 0 0 
House and stands for вате...................... 20 0 0 
Switchboard егесіей........................ 6. 30 0 0 

Sl sees eeesa £502 0 0 

The running expenses will consist of :— 

АИепдапсе.............. % ͤ £5 0 0 
Stores 3 0 0 
Battery renewals and depreciation at 15 per cent. 22 10 0 
Windmill gear and dynamo repairs and depreciation 28 0 0 
Interest on capital at 5 per cent. ................ 25 0 0 

Tel! РРР £83 10 0 


This allows 2,000 hours of lighting with an average current of 25 
ampares, at 100 volts equals 5,000 units at a cost of 4d. per unit. 
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The alternative figures for a four-sailed mill will be reduced 
as shown below :— 


Windmill complete erected .................... £140 0 0 
Foundations forditto ............ 33 10 0 0 
Dynamo озөөөеөөззөөөзөөөтзө өтөө о e 60 0 0 
Dynamo eus 8 10 0 0 
Foundations for dynamſmao oe 2 0 0 
Sie ——— —— — ess. 150 0 0 

House and stands for same...................... 20 0 0 
SwicliboRtd о ене ае REV CRUS s EUR PTS 80 0 0 
Total о соает ан оноо £422 0 0 

The running expenses amounting to :— 

Atte OO ssa ios OE ERES RES FFF £5 0 0 
ejui Wu" PEE 8 0 
Battery renewals and depreciation .............. 22 10 0 
Windmill gear and dynamo repairs and depreciation 20 0 0 
Interest on capital ................ MEO 100 
Total!!! T £71 10 0 


The comparative cost of an oil engine installation will be as 
follows :— 


Oil engine erected ...... CCC £120 0 0 
, . P акык 5 0 0 
Water piping, & ob TTT Sei dd 2 0 0 
Dynamo erected ............ i 50 0 0 
Foundations VU 3 0 0 
Hauses "ESTA. M PVP RES 20 0 0 
, eie vere uvas „ 150 0 0 
. House and stands for same............. — 20 0 0 
Switchboard ....... € 30 0 0 
| TOG): эшка нуклеин eas £400 0 0 
And the working costs :— 

Attendanccdc . РРА . £10 0 0 
Oil эе 2 о ө е 6 % % % „ 6 6 6 ео о 5 „„ „„ „6 ө ө ө ое о Ф 38 0 0 
Stores and lubricating oil ...... C 5 0 0 
Battery repairs and depreciation at 15 per cent..... 22 10 0 

Repairs and depreciation on engine and dynamo at 
opere ore TER E SCR METUS 0 0 
Interest on capital at 5 per cent. ................ 20 0 0 
Total ......... iva we 66... £107 10 0 


From the above figures it will be seen that wind power 
works out at less cost than a plant driven by an oil engine, 
but apart from the financial aspect of the subject a windmill 
installation does not require the occasional skilled attention 
essential to the satisfactory working of an oil engine. The 
lattér is a. delicate piece of mechanism and runs at a high 
speed, whereas a windmill is a very robust prime mover and 
revolves slowly, resulting in а very low cost for repairs and 
upkeep. 

It will be noted that the same size of battery has been 
allowed for the oil-engine installation as for the windmill plant, 
and at first sight this basis of comparison may appear to 
unduly handicap the oil engine. Further consideration will, 
however, show that the battery allowances are just and reason- 
able in each case. Naturally the position and exposure of a 
windmill must affect the provision required for power storage, 
but in the example given above it has been already shown 
that the battery capacity is sufficient. With regard to the 
oil engine, allowance has been made for lighting through two 
nights, during the darkest season of the year, with the engine 
standing. T e 

No consulting engineer or contractor would provide for less 
storage than this, for oil engines, which as already indicated, are 
liable to breakdown, and new parts may have to be sent for from 
the makers, together with a skilled man to effect the repair. 
On the other hand, windmills very rarely break down, and 
many of them have run for years without any repairs what- 
ever, and when such attention is required it is in the form of 
replacements for worn parts, which work сап be done by an 
ordinary mechanic at any convenient time. Itis very seldom, 
indeed, that any part of à windmill actually breaks and causes 
a stoppage. : | 

The problem of electric lighting by wind power would appear 
at first sight to present similar difficulties to those encountered 
in train lighting, by means of a dynamo driven from one of 
the carriage axles, and a similar automatic plant could be used ; 
but it is doubtful whether the additional cost would he justified, 
and some parts of the apparatus are of so delicate and compli- 
cated a nature that it would be necessary to apply to the makers 
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when a breakdown occurred. Moreover, no appreciable reduc- 
tion could be made in the battery capacity owing to the 
possibility of charging during the whole of the 24 hours, 
as we have shown already that during calm periods any 
available wind occurs during daylight; therefore, the only 
advantage in adopting the train-lighting system would 
be the reduced cost of attendance, as the plant could be 
locked up for weeks together. But attendance, only costs £5 
per annum, which is scarcely sufficient to cover the capital 
charges and depreciation on the extra gear required to make 
the plant automatic, and if extra repairs be included the instal- 
lation would be more costly than the simple scheme put forward 
above. | | | 

The power of a windmill in any particular situation is rather 
difficult to estimate, but if records of the wind velocity for 12 
months can be obtained from a meteorological station in the 
vicinity the problem is much more easily solved. The standard 
recording instrument gives the miles of wind passing it in a 
diagrammatic form, and from these records the average velocity 
per hour or per day may easily be read. Therefore, as the 
power of a windmill increases roughly in proportion to the 
square of the wind velocity, more power than indicated by the 
mean speed of the wind can always be obtained. . 

It is naturally important that the.windmill should be erected 
in а more or less exposed position, and at such a height from 
the ground as to be above. all obstructions likely to interfere 
with the free passage of wind to it. Fig. 2 illustrates the 
wind-power installation described above, which may be some 
little distance from the house. A battery house is also shown, 
but in some cases the battery can be accommodated in the cellar 
of the house to be lighted. 

Some reference will now be.made to existing wind electric 
plants and the difficulties which have been encountered in 
running them. The first installation of this nature was erected: 
11 years ago for the purpose of lighting Mr. George Cadbury's. 
house near Birmingham. The plant consists of a 85 ft. disc 
windmill coupled to а 35 ampere-shunt dynamo capable of giv- 
ing out a voltage of 150 for charging the battery. The mill is 
mounted upon a 50 ft. tower, and is some little distance from 
the house. The gear up to the dynamo begins with the usual 
bevel wheels at the top and base of the mill, connected by a 
vertical shaft. The bottom horizontal shaft runs at a com- 
paratively low speed, and the latter: is increased: by introduc- 
ing a countershaft between it and the dynamo, thus involving 
two belt drives. A considerable proportion of the power in 
light winds must therefore be wasted in friction. The dynamo 
is a plain shunt machine running at 750 revs. per min., and the 
switchboard is of the usual type with cut-in-cut-out switch, 
charge and discharge switches, &c. The original number of 
lamps was 200 of 16 c.p., three motors agregating 5 H.P. being 
also coupled to the mains. The lamp voltage is 100 and the 
ordinary lighting load is about 35 amperes, increasing to 
50 amperes when entertainments are in progress. To com- 
pare this plant with the installation put forward above, we 
must increase 35 amperes in the proportion of 18 : 25, which 
equals 49 amperes, without the motors, for 2,000 hours per 
annum. The motors may be taken as running for 300 hours 
per annum at 10 amperes per horse-power equals 50 amperes ; 
this multiplied by 300 and divided by 2,000 үе 74 amperes ; 
hence an output of 56 amperes may be reckoned on for pur- 
poses of comparison. The original battery had a capacity of 
about 300 ampere-hours. | 

Comparing the two plants we find that the battery should 
have a capacity of 360 x 563--25=820 ampere-hours; the 
dynamo should give out 68 amperes and the windmill should 
measure 30 ft. in diameter, provided that friction be as far as 
possible eliminated by the use of ball and roller bearings and a 
single belt drive. In spite of this lack of proportion the engi- 
neer managed to keep the lights going on one occasion for six 
woeks without a break. Some trouble has been encountered 
from overloads on the dynamo, the governing arrangements on 
the windmill being not sufficiently sensitive for this class of 
work, and the cut-in-cut-out switch did not always act promptly, 
resulting in sudden overloads which on one or two occasions 
wrecked the gear. Since the plant was originally installed a 
good many lights have been added besides several motors, and. 
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it has been found necessary to put in a gas engine coupled to 
a larger dynamo, the battery capacity also being substantially 
Increased. 

Fig. 3 shows a view of this installation, including the engi- 
neer's house, which may be seen on the left. 

A later wind power electric lighting installation has been 
put down at West Ardsley, in Yorkshire, and consists of a 
ЗО ft. mill coupled to a specially wound dynamo which charges 
a battery of large capacity. The lamps connected number 
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Fic. 3.—WINDMILL PLANT AT Mn. GEORGE CADBURY'S HOUSE. 


109, the majority of them being of 16 c. p. No auxiliary power 
is employed, the battery being of sufficient capacity to take 
charge of the lighting through any calms which occur. The 
windmill and electrical plant is in charge of a gardener, whose 
time is taken up to the extent of four hours a week in per- 
forming this duty. 

The particulars given of this installation a1e not sufficient to 


enable a full comparison to be made between it and the ideal 
plant put forward in this article, but it is evident that the 
principal points emphasised have been fully considered. Fig.4 
shows a view of the wind engine and the house for the ics 
trical gear. : 

The above particulars should be sufficient to convince those 
in doubt that wind power for electric lighting is not only quite 
feasible, but is a commercial success in exposed positions where 
the only alternative prime mover is an oil engine. 
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Fic. 4,—WINDMILL PLANT AT West ARDSLEY. 


In connection with the details of existing plants I am much 
indebted to Mr. George Cadbury for his kind permission to 
inspect his installation, and to Mr. Pitt, his engineer, for the 
trouble he took to show me the windmill and gear, and to ex- 
plain the difficulties of working it.. I am also under obligation 
to Mr. J. W. Titt, of Warminster, the maker of the West Ardsley 
wind engine, for particulars and photograph of this plant. 


THE KENT ELECTRIC POWER COMPANY. 


Another addition to the power companies in actual operation, 
which aim at giving a supply of power in bulk as distinct from 
those having a more limited field, was made at the beginning 
of this year, when the Kent Electric Power Co. opened its first 
power station at Frindsbury. This company obtained Parlia- 
mentary powers in 1902 and 1906, whereby it is authorised to 
supply current throughout the whole of the County of Kent, with 
the exception of the Isle of Thanet. As will beseen from the map 
of the area on p. 133, the most promising parts of the district, 
as regards a power supply, are the south bank of the River 
Thames beyond the Woolwich boundary and the banks of the 
River Medway. It is in the latter neighbourhood that the 
first generating station has been put down—namely, at Frinds- 
bury, near Strood. From this generating station it is proposed 
to supply power over an area equal to a circle of 12 miles 
radius described about the power station as centre. The 


greater part of the load is expected to be in the immediate 
vicinity of the generating station, in the neighbourhood of 
Chatham, Rochester and Strood, so that a considerable load 
may be obtained without a large expenditure on mains. This 
is of great importance in the early years of an undertaking, and 
should enable very satisfactory results to be obtained from 
almost the commencement of supply. It is estimated that 
30,000 н.р. is аё present in use by manufacturers situated in 
the area proposed to be served by the present power station. 
The Government Dockyards at Chatham have, of course, а 
large electrical generating station of their own, and there are 
also a few private electrical plants in the neighbourhood, bat 
otherwise practically the whole of the existing power 1з 
derived from steam engines. The chief industry near Chatham 
and Rochester is cement making, and the long rows of chimneys 
form a very conspicuous part of the landscape. Several 
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thousand horse-power is in use in these works, which will 
probably eventually adopt electrical power. Among other 
consumers may be mentioned Messrs. Cory, with an installa- 
tion of 300 H. P, the Medway Steel Works, requiring 80 H.P., 
and Messrs. Aveling & Porter, traction engine manufacturers, 
who will probably require eventually 600 H.P., of which a first 
instalment of 160 H.P. is now being connected. 

The Kent Electric Power Co. commenced by taking over the 
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Fic. 1.—PowER STATION IN COURSE ОР CONSTRUCTION, 


Chatham and Rochester electrical undertaking in January, 1905. 
This, however, had not been in their possession six months when, 
in June, the station was unfortunately burnt down. By making 
arrangements for a supply from the Gillingham Corporation, 
however, the supply of electricity was resumed to Chatham 
and Rochester after a delay of only 16 days. This temporary 
supply was controlled from a sub-station, into which the coal 
stores were converted. This temporary supply from the 
Gillingham Corporation continued until Jan- 
uary 1, 1907, when the company’s first gene- 
rating station was opened. This station is 
situated at Frindsbury, on the north bank 

of the river Medway, opposite Chatham and 
Rochester. | 

The site is very convenient for a supply of 
coal, either from a siding of the South-East- 
ern & Chatham Railway or, as at present, by 
barges. The coal is unloaded from these and |, 
carted into the works, but an adjacent pier, 
seen in Fig. 2, is shortly to be fitted with a 
crane for unloading purposes. 

The framework of the buildings is of steel, 
as will be seen from Fig. 1, which shows them 
in course of construction. Fig. 2 gives a 
general view of the buildings and their sur- 
roundings. In this view the chimneys of the 
cement works are noticeable, and a good idea 
is obtained of the situation ot the works. 

The general arrangement of the generating 

. Station is shown in Fig. 8. It will be seen 
that the boiler house at present contains 
two Babcock & Wilcox boilers, but addi- 
tional ones will shortly be installed. The 
present boilers are each capable of evapo- 
rating 16,0001b. of water per hour, and work at 160 Ib. pres- 
sure. Conveyors are not at present fixed, but it is intended 
to instal them when more boilers are added. Аггапре- 
ments are also made for an economiser to be installed at a 
later date. Water is delivered to the boilers by two 
Worthington steam-driven feed pumps. 
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GENERATING PLANT. 


The engine room is arranged on four levels. On the ground 
level are the condensers, condensing pumps, stores, &c. The 
generating plant is on the same level as the low-tension 
switchboards, which are on the first gallery. On the second 
gallery is the high-tension switchboard, whilst at the top 
of a still further flight of stairs are the meter stores and 

| test room. А good idea of the arrangement 

can be obtained from Figs. 4 and 5, Fig. 4 

showing the arrangement of the conden- 

sers, &c., below the generating sets, and 

Fig. 5 being a view of the low and high- 

tension switchboards taken from the level 

of the turbine sets. The whole of the enginc- 
room plant is completely in view from the 
high-tension switchboard gallery, which is, 
of course, a great advantage. Fig. 6 isa 
view of the generating sets taken from the 
high-tension switchboard gallery. | 

The generating plant at present installec 
in the engine room consists of three Parsons 
turbo-alternators, one being а 500 kw. ret, 
running at 3,000 revs. per min, and the 
other two each nominally 1,500 kw. when 
running at 1,500 revs. per min. The 500 kw. 
set is seen in Fig. 4 in conjuuction with its 
condensing plant; it was installed in the origi- 
nal Chatham station, and has been removed 
into the new works at Frindsbury. As it 

only generates three-phase current at 2,400 

volts it will be permanently connected to a 

transformer in the generating station, and 

the current will be transformed to 11,000 

volts before being taken to the high-tension 
| switchboard. 

Although the plant capacity is nominally only 3,500 kw., 
yet provision has been made for no less than 100 per cent. 
overload, so that in an emergency each 1,500 kw. set can 
take up the load of the other set, if they are running in 
parallel, and if necessary run for some time at 3,000 kw. 
Such a result is only obtainable with turbine sets, as the 
pressure on the bearings would render such an overload 
impossible with reciprocating engines. A turbine set is also 
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especially suitable for a power load, owing to the small varia- 
tion in its efficiency over a very wide range of load. 

The three-phase alternators are of Messrs. Parsons’ well- 
known type, the normal load of the larger sets being 100 
amperes per phase at 11,000 volts when supplying a load of 
power factor equal 0'8. The frequency is 50. The exciting 
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і i t to exceed 100 amperes at Great attention is paid in the design of these machines to 

er e іва 5 coupled to Ed e provide thorough ventilation of the alternator ; this is of great 
The сейде conditions of test of the 1,500 kw. sets were | importance in turbine sets, and the results obtained in the 
150°F. superheat and a vacuum of 27:5іп. The test was 
however, carried out at 128deg. superheat and 25:79 in. 
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Fia. 4.—500 kw. Set WITH CONDENSING ARRANGEMENTS. Fic. 5.— VIIw or L.T. ляр Н.Т. SwitcHBOARDS. 


. Fic. 6.—Упге ок GENERATING Sets FROM Н.Т. SWITCHBOARD GALLERY. 


the necessary corrections for these, the | tests must be described as excellent. After a three hours run 
at full load the temperature of the stator had only risen 36^F. 


vaeuum. After ш 
(instead of the specified limit of 70deg.), and after a further 


steam consumption under specified conditions was as follows :— 


Fall load ....... Werke ет 17:5 Ib. per kilowatt-hour. 
Three-quarter load .......... 18°54 Ib. „ М 5 run of three hours at 50 per cent. overload the temperature 
Half load .......... ....... 197 lb. p „ „ rise was only 60°F. as against the specified limit of 97 deg. 
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These tests show that the machines have been designed on 
very liberal lines, and owing to the output not being limited 
by the overheating of the alternator, as is usually the case, full 
advantage can be taken of the wide limits over which the load 
on the turbines may be economically varied. 

The drop in pressure when full load is thrown on was speci- 
fied not to exceed 17 per cent. on a 0'8 power factor, and 
4 per cent. when the load was non inductive. — 

Oil is supplied to the bearings under pressure, by means of 
the pipes seen in the front of Fig. 6. 

An interesting point in connection with these turbo-alterna- 
{ога is that a sheet of fibre is used to insulate the bearings 
supporting the rotor from the frame of the machine. 

A condenser is fixed adjacent to each sct, and arrangements 
are made for running, when necessary, each of the 1,500 kw. 
sets in connection with either of the two large size condensers. 
The condensers are of the cylindrical surface type, the two 
large ones being fitted with Parsons vacuum augmentors. 
These consist of auxiliary condensers, the suctions of which 


A NEW SYSTEM OF SIGNALS. 


A new system of signals is being tried on the Pennsylvania Rail- 
road, and the results of its operation are of special interest owing 
to the fact that this new type will be used in the new Washington 
terminus. The system was devised by a committee appointed by 
the railroad to investigate existing methods of signal operation and 
to recommend a system which could be adopted over all their lines. 
The committee’s report has been fully discussed by both engineers 
and operating officials of the road, and as a result the system deve- 
loped. is expected to combine the best features of train protection 
with proper provision of train operation. SER. | 

баз principles which govern the new arrangement аге as 
follows :— 


1. Two arms and two lights will be displayed on every high 
signal.— With existing signal arrangements the number of arms 
and lights is variable and depends upon track conditions so that 
there may be from one to five on a post. If any arm were broken 
or a light extinguished ап engineer would probably not notice it, as 
he could not be expected to remember how many there were on 

each particular post, while if there 
were always two he would notice 
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the slightest derangement of either 
of them. A small arm with a lower 


SATIN UR VEM power light will, at times, be placed 
further down on the post or on а 
separate low post, but it will be so far 

away from the two main signals and 
rod of so much smaller size and less 
Je — — powerful light, that it will in no way 
Л. MARGATE SES interfere with the two arm and light 
X principle. 
RAMSGATE 


2. Day indications are given by 
three positions of the arm in the upper 
right hand quadrant, and at night 
each position is indicated by a different 
coloured lhght.—When the arm ів 
horizontal a red light is displayed, 
when it is raised to an angle of 45deg. 
a green light is displayed, and when it 
is still further raised to a vertical posi- 
tion a white light is displayed. Rais- 

| ing the arm above the horizontal has 
| а distinct advantage over the usual 
practice of lowering it below the hori- 
zontal to an almost vertical position. 
Accumulations of ice, sleet, &c., on 
the arm tend to move it downward ; 
with the new arrangement this would 
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are connected to the main air pumps and serve to improve the 
vacuum. А vacuum of 29 in. is at times obtained, although 
the specified vacuum was only 28 in. The circulating water 
із led into a Harrison's cooling spray pond. Water is obtained 
at only 3ft. below the surface of the ground and is used for 
making up the condensing water losses. 

The “make-up” water for the boilers is taken from the 
town supply, after being. passed through an Oscar Guttman 
patent water softener, which has been supplied by Messrs. 
Babcock & Wilcox. 

The ground is composed of chalk, and thus excellent founda- | 
tions have been obtained, the site occupied by the generating 
оа having been originally excavated out of the side of a 

ill. 

A 20 ton crane spans the engine room and is of the ordinary 
type worked by hand. 

(To be concluded.) 


Magnetic Cranes.—The Electrical World gives an account ' 
of a trial made with a lifting magnet, in the Greenville Yard - 
of the Pennsylvania Railroad, to determine the time saved by 
the use of this apparatus. Six men were put to work unload- 
ing a truck of wheels, while the magnet, which is attended by 
four men, went to work on a load of exactly the same size, 
material and weight. The magnet unloaded and loaded its 
ear in an hour, while the men, working at extra high pressure, 
could not manage to do the work in less than half a day. 


indieate caution or stop, while with 
the old arrangement the downward 
movement would indicate either cau- 
tion or proceed at speed. 

8. Three classes of signals will be employed.—Class A. Stop 
and stay ” signals, which authorise or restrict train movements, and 
at which a train, if it is stopped, must stay until the signal is 
changed allowing it to proceed. This class includes interlocking, 
train order, controlled manual, manual controlled and telegrap 
block signals. They may be distinguished by the fact that the lights 
are vertically over one another and the arms appear the same length. 

Class B. Stop, wait time and proceed signals, which authorise 
or restrict train movements and past which a train, if it is stopped, 
may proceed after waiting time, even though the signal has not 
changed and still indicates stop. : | 

This class includes automatic signals (and, incidentally, distant 
signals when the latter are used as independent indications). They 
may be distinguished by the fact that the lower arm and light are 
not distinctly under the upper arm and light, but located toward 


, the left, so that the lower arm appears about 2 ft. shorter than the 


upper one and the lower light shows on the left-hand side of the 
post, while the upper one shows on the right-hand side. This 
staggered relation of the two signals is very noticeable both in day- 
time and at night. 

Class C. Signals which give information only and do not 
authorise or restrict train movements; switch indicators, both 
home and distant; flag station, water tank and stop and slow 
signals, indicated by horizontal lights and special designs for day 
indicators. These signals are all low and do not interfere with the 
two-signal principle used on the high poles. 


4. Signals designate the speed of the trains rather than the routes 
at points where interlocking systems are used. 

The top arm governs the high-speed track, provided no cross-over 
movement is included in the route. It indicates proceed at highest 
speed permissible, modified, of course, by curves or any arbitrary 
order placed upon the speed. 
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The second arm governs medium speed movements, and refers to a | matic signal pole, where the lower arm would act as а distant signal 


divergence from the high-speed routes, such as an easy cross-over 
upon which a speed of 40 or 50 miles an hour is proper. 

The third arm governs low-speed movements, over short cross- 
overs, against traffic, into sidings, &c. This arm is shorter than 
the other two, has a short range light and is placed much lower 
down the post than the two main signals. 


INTERPRETATION OF SIGNALS. 


Red Light and Arm Horizontal.— Stop.” 

Green Light and Arm at 45.— Caution.” 
signal which is now at stop.“ 

White Light and Arm Vertical.— Clear.” 
next signal at clear or ‘‘ caution." 


Proceed to next 


Proceed at speed, 


R G W R R 
E R R a W 
Stop and Proceed with Proceed at Proceed with Proceel at 
Stay Caution to next High Speed on Caution to next Moderate Speed 
Signal on High High Speed Signal on Mode- on Moderate 
Speed Track. Track. rate Speed Track Specd Track 
High and Moderate Speed. 
R R R 
R R R 
R R G @ Ww Ww 
. Stop and Stay. Proceed with Caution on Proceed at Low Speed 


Low Speed Track. on Low Speed Track. 


Low Speed on High and Low Posts. 


Crass '* А” Stor AND Stay SIGNALS FOR INTERLOCKING AND TRAIN ORDER. 


i 


Stop and Pro- Proceed to next Proceed at Speel Procecd at Mode- 
ceed after wnit- Signal prepared next High Speed rate Speed, next Mo- 
ing time. to Stop. Signal at Caution derate Speed Signal 


or Clear. at Caution or Olear. 


CLASS B STOP, WAIT TIME AND PROCEED SIGNALS ков AUTOMATIO 
System. (Also for Distant Signals when the latter are used as Indepen- 
dent Indication.) 

NOTE.— Letters in Circles indicate Colour of Lights. R= Red, G -: Green, W = White. 


FIG. 1. 


All interlocking signal arms remain normally in the horizontal 
position, and at night show а red light. Arms are moved one at a 
time, so that an engineer could not pass any signal post unless the 
signal for his particular movement was at ‘‘ caution or clear." The 
other signals on the post would all be at stop." 

On signal posts where no high.speed route exists the top arm is 
fixed in the horizontal position, and the light is always red. At 
signal posts where no crossovers or moderate-speed routes exist the 
second arm is fixed in the horizontal position and the light is 
always red. The only case when the top and second signals would 
both be out of horizontal position at the same time is on an auto- 


for a medium-speed route controlled by an interlocking tower ahead. 
Fig.1 shows clearly the signal movements and their meaning. 


DESCRIPTION OF APPARATUS. 


The two interlocking plants of this installation are mechanical, 
but all signals are electro-pneumatic. Compressed air at 90 Ib. per 
square inch and electricity at 500 volts are furnished from a cen- 
trally located plant. The air is transmitted through а 24 in. main 
and the electricity by a No. 6 B. & S.G. copper wire. Electricity for 
operating the track circuits and signals is taken from storage batteries 
located at various signals. The batteries are charged in series from. 
the 500 volt supply, eight hours at a time, four nights а week. The 
batteries are type 5 E chloride accumulators, each signal pole being 
supplied with two cells. One cell is used to operate the 16 ohm 
signal cylinder magnets and also to feed the track circuit in the rear 
through a 1 ohm resistance in connection with the rails. The other 
cell is in circuit ready for charging. The system of circuits is known 
as the “ polarised wireless," the only wires used being those for the 
charging line, approach indicators, locks for interlockiugs and indica- 
tion locks of the signals. 

The high signals are iron, inside connected, and provided at their 
bases with & suitable box for holding the storage batteries, cut-out 
switches, &c. 


Fic. 2.— STOP anp Stay SIGNALS ON Post, 


The signal cylinders are tandem and the arms are pulled clear 
by а ; ір. rod instead of being pushed clear " by a 1 in. pipe or a 
lin. rod. This new construction saves considerable power. The 
relays are 5 ohm universal, neutral polar, and the pole changers are 
pneumatic. It has developed so that an ordinary mechanical pole 
changer would probably be as well suited to the work. 

All switches are equipped with rotary circuit controllers which 
shunt the track through two No. 6 B. & S. wires when switches are 
open. All boot-leg wires are No. 6 B. & 8. plugged through web of 
rail with channel pins and running direct to battery, relay or pole 
changer without splices. 

All sidings are equipped with pipe connected derails, a number of 
the Hayes type, operated from the main track-switch lever. Both 
ends of the main-line cross-overs are operated through switch and 
lock movements from one ground lever placed in the middle of the 
cross-over tracks, making it impossible for careless trainmen to 
close the switches and clear the signals with a light engine standing 
on the cross-over, and avoiding the use of special circuits to protect 
this danger point. 

At first, trainmen unfamiliar with the device used too much force 
on this lever, and connections were sprung or switch timbers moved. 
This trouble has practically ended, but it is thought that in future 
installations it will be preferable to use this lever to lock the points 
only for main track, operating them from ordinary switch stands, 
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and thus makin ud Abus abaling dins e | errango Wie looklug switches possible while insuring that 
switches must both be locked before the signals will clear, the circuit 
closer being operated by the lock itself instead of by the switch. 

Allinterlocking home signals are power operated, semi-automatic 
controlled through stick indicators so arranged that they go to stop 
on the passage of train, and cannot be operated again until the train 
has left the circuit, and the operator restored his lever normal and 
again reversed it. Approach indicators and approach locking are 
provided, taking effect one block in the rear of the distant, and so 
arranged that if the home lever latch has been raised it cannot be 
put down to release the machine locking until a period of two minutes 
has elapsed. The circuits are so arranged that if a portion of the 
train is left on the approach circuit, the locking automatically re- 
leases when engine enters the home signal circuit, so that no hand 
or time release is required for ordinary trailing drill movements, 
but if a second train enters the section the approach locking will be- 
come effective as soon as the home signal is cleared for it to proceed. 
The circuits are simple and ingenious and have been employed at 
points in the system with great success. 


Fic. 3.—Sror, Wart Time, AND PROCEED SIGNALS on Post. 


The slow hand release, so-called, is really a time release, operated 
pneumatically and so arranged that it is out of control of the 
operator. This is another ingenious device and its first application 
was made at Morton. Special lamps and brackets were provided, 
as it is known that with those in ordinary use the lost motion 
between the lamp socket and bracket was sufficient to allow the 
lens in many cases to angle so much to the side as to prevent its 
focusing properly along the track. 

Fig. 2 shows a stop and stay signal. Note the clear indica- 
tions given by the two signals at the top of the post. Тһе second 
signal shows perfectly in its vertical position. The signals are 
directly under one another in this case, and by comparison with 
Figs. 3 and 4, in which the second signal is offset to the left, the 
visible difference between “ stop and stay " and “ stop and proceed ” 
signals will be apparent. 

At night this difference is very marked, for the signals are about 
6 ft. apart vertically and the lower light is located 2 ft. to the left. 

The installation їз on the central division, running south-west 
from Philadelphia. 

Under ordinary circumstances the pole changer on a given signal 
reverses as soon as the signal moving from stop reaches the caution 
position, thus clearing the signal in t the rear which has assumed the 
caution position on the passage of the train from its block. 

With all interlocking signals semi-automatic, as on the Central 
Division, it is impossible to attach cars or switch engines to trains, 
or to close trains in, except under hand signals. The same difficulty 
exists on all roads in automatic limits, when the interlocking home 
signals are semi-automatic. It is now proposed to make the low 
speed arm semi-automatic, from caution to clear only, and to so 


arrange the locking and circuits that it may be displayed at caution 
for any route, including the high speed routes, if the latter are 
blocked by cars within the interlocking limits. 

In other words, if a high speed route is clear and next signal clear, 
the top arm will clear. If the track is clear and the next signal at 
stop, it will assume the caution position If the track is occupied 
the top arm will indicate stop, but the low speed arm may be shown 
at caution, thus combining the safety of the semi-automatic feature 
for high speed movements, and the elasticity now attained where, 
at outlying interlockings, the signals are not semi-automatic, and 
hand signals are the exception rather than the rule. 

The decimal system of numbering is used. Each signal is num- 
bered in tenths of miles from Broad Street Station, Philadelphia, 
odd numbers for westbound signals, corresponding with the odd 
numbered trains, and even numbers for eastbound trains, the nearest 
tenth being taken. By this system, signals can be added without 
inserting half numbers, &c., and the location is quickly determined 
by dispatchers when one is reported out of order. 

The installation has been in service about six months and its 
operation has been highly satisfactory. The operation of signals is 
very frequent and the requirements for their proper operation to 
prevent delay and insure safety are very exacting. There are 
40 signals in service, equal to 80 home and distant. During Decem- 
ber there were three failures in operation—one due to broken wire, 
one due to weak battery and one cause unknown. The percentage 
of failures on the home and distant basis is, therefore, 0:088 per cent. 

It is probable that if the system goes into general use the colours 
of lights will be changed as recommended by the Committee. The 
indication clear ” will be given by green instead of white, and the 
indication “ caution ” will be given by yellow instead of green. 


Fic. 4.—8тор, Warr ТїмЕ, AND PROCEED SIGNALS ON BRIDGE. 


This change will do away with the use of a white light and is an 
important improvement, for the breakage of a red or green lens can 
now be made to give the indication “ clear,” while if the new ar- 
rangement of colours is adopted a broken lens gives a white light, 
which does not signify anything except that the signal is improperly 
displayed. 


THE USE OF WOODEN POLES FOR OVERHEAD 
POWER TRANSMISSION.* 


BY C. WADE. 
(Concluded from page 102.) 
Summary.—In this Paper the author discusses the use of wooden poles 
for the support of overhead mains, and gives the results of a series of 
testa, the first set of which showed that the compound pole of А type was 


very much stronger than a single pole of equal area. He also deecribes 
the different methods of fastenings used for compound poles of the A type. 


The author has carried out experiments with different forms of 
castings designed to hold the two members together at the top, 
both when scarfed and unscarfed. The poles were placed together 
side by side and held together at the top by the castings. 

First experiments were made with a casting (Fig. 5) which 
enveloped the two members of the '* A ” pole, after scarfing, between 
the two usual oak arms. This casting was made in two separate 


* Abstract of a Paper read before the Institution of Electrical Engineers. 


186 


THE ELECTRICIAN, MAY 10, 1907. 


halves, held together by three strong bolts passing through them 
and between the two members of the A" pole. The casting was 
so designed that when drawn up tight on the pole the two halves of 
it did not quite meet, and at each end of it flanges were formed for 
the attachment of the two oak arms, these arms being let into the 
pole to assist in preventing twisting of the members of the pole. 
The second casting was formed to envelop the two members of 
an “A” pole when tied together at the usual angle (Fig. 6) without 
being scarfed or bored in any way at the top, and it was made in 
two pieces as in the previous case, but was bolted together at the 
edges as well as in the centre, This failed in the first instance 


| Fie, 5. Fic. 6. 


through the slipping cf one member of the pole in the casting, 
whilst the other held fast, the failure being due to the inequality in 
gize of the two members, in consequence of which the casting did 
not obtain an equal grip on both members. This was afterward 
remedied by the careful selection of two members of equal size, 
when the result was more satisfactory, and the pole, with one ex. 
ception, sustained a higher load than any other and gave а com- 
paratively small deflection, failing in the end through the buckling 
of the compression member. The slip of the two members on each 
other at the top was practically nil. In the author's opinion this 


is the best means of tying the two members together at the top, and 


! 
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would seem to justify the extra cost involved by the more satisfac- 
_ tory results obtained. 

А means of holding the two poles together was also tried (Fig 74) 
in which the two members were REA together in the usual way 
and the arms were secured to the poles by wrought-iron bands, the 
ends of which passed through the arms. A centre bolt was also 
passed through the backing plate to the other side of the clamp as 
an additional means of tightening up. An oak wedge was driven 
up between the two poles to give rigidity, and was held in place by 
these bolts, and as an additional precaution both members were 


bolted together by a through tie bolt passing through them at the 

top and also through ап oak block inserted in the scarf at this 

int. The result obtained was distinctly good, the load being high 
efore failure, although the deflection was fairly large. 

This method of оша was considerably improved (Fig. 7в) by 
placing the oak arms below the plates and letting them into the 
poles, as shown, which gave them an additional means of pre- 
venting twisting. The result obtained showed a great improve- 
ment, the load being higher and the deflection distinctly less. 

A method was also tried in which a solid casting was placed over 
the two members after being scarfed, and having been closely 
fitted, was secured by a bolt passing through the two poles at its 
base. This gave good results, but the casting shifted considerably 
out of the perpendicular under load. 

In this series of tests, a heavy “ A" pole, each leg of which 
being about llin. in diameter at 5ft. from the butt, which had 
been previously tested, was tested again, in order to determine 
the comparative merits of the two methods of holding it in the 
housing, and it was found that the loads sustained were considerably 
higher than before, and the failure in the end was caused by the 
twisting of the oak blocks in the scarf. These, which had been 
made nearly square, were replaced by longer ones. 

Tests were also made with А ” poles spread to different widths 
at the bottom. The spread which gives strength combined with 
cheapness of erection was found to be about 4 ft. on a 82 ft. pole, or 
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a taper of about 1 in 8, the measurement being made between the 
centres of the bolts holding the brace, which tied the members 
together near their butts. . If a smaller spread than 4 ft. is adopted 
the poles are not so strong, while a greater spread, though giving 
some extra strength, increases the cost of excavation and way-leaves. 

All figures given in the tables were taken from tests of “А” 
poles with a 4 ft. spread, measured as above, except where other- 
wise stated. N 

A favourite form of constructing a double pole is the “ H“ for- 
mation (Fig. 8), wherein the two members are erected parallel to 
each other, and are held together by the arms at the top, being 
strengthened lower down by cross-bracing, or by tie bolts. Their 
strength depends, of course, entirely on the method and amount of 
bracing, and if this is extensively done they will no doubt be as 
strong, if not stronger, than “ A” poles of equal size. They have 
the advantage of presenting a greater surface than an A" pole to 
which to attach wires; and are especially useful for terminals of 
lines for this reason. When used as terminal poles they are stayed 
with two or four steel rods or wire ropes at the back, to take the 
stress of the line. 

This H“ formation is also extensively used by the leading users 
of telegraph lines and telephones for main routes, where the poles 
have to carry a large number of wires, and where a single or “А” 
pole would not give the requisite surface. 


. THE ELECTRICIAN, MAY 10, 1907. 


137 


‘ One advantage of wooden poles that the tests have conclusively 
proved is their great flexibility and recuperative power after severe 
deflections from the perpendicular, caused by abnormal stresses. 
Such stresses are frequently caused during frosts by the contraction 
of the wires. Where wocden poles are employed, in the very un- 
likely event of the breaking of all the wires on one side of a pole, 
the first pole on each side of the break would deflect, and each pole 
farther on in either direction would deflect proportionately, thereby 
preventing any poles breaking, and reducing the probable cost of 
repairs to а minimum. 

. Iron poles, steel lattice masts, and reinforced concrete poles have 
been used for this class of work, but the author considers that in 
‘the event of a breakage, as mentioned above, they would not have 
sufficiently flexibility to enable them to recover. Moreover, they 
would cost more to buy and erect, and would be much heavier and 
need better foundations than wooden ones. Again iron or steel 
| pore would need to be repainted at least once in three years, and, 
however much саге was taken to preserve them, their corrosion 
would be so great that frequent renewals would be required, whereas 
а wooden pole, which had undergone an effective preserving pro- 
cess, will last for 50 years or more without attention. 


Telephone Co., the leading railway companies and all large users, 
and gives general satisfaction. | 


It is most important in creosoted poles not to cut the treated 
surface if itean be avoided. Cutting away renders useless the most 
valuable part of the process, as the oil penetrates chiefly the outside 


or soft part—which is sapwood—of the timber, and any part which 


it is found necessary to cut after creosoting should be thoroughly 


tarred over. 


An appendix by Prof. Goodman is included in the Paper, and 
tréatment of the bending of the poles tested, and 


gives а theoretica 
conipares the estimated values with those actually obtained. 
In the experiments on the breaking strength of single poles it was 


found that they did not break where expected, viz., at the section 


because there was no reliable data available on the use of 


in use for man 


Creosoting 
has been generally adopted by the General Post Office, the National 


break was, in the case of single poles, almost exactly twice as great as 
the stress due to wind pressure on the basis of 801Ь. to the square foot, 
and in the case of A poles the stresa was about equal. 


Major W. A. J. OMEARA (chief engineer to the Post Office) said that 
with regard to the author’s statement that the tests had been апе о 
ев, һе 
would point out that there was a work in existence which. һай been 
years and copies of which could be obtained for 
1s. 6d. from the. Stationery Office. In that book was given the 
eumulative experienoe of the Post Office during the past 37 years, and 
he was struck by the similarity of the engravings in the book and 
in the Paper. Post Office tests were carried out with full-sized poles in 
1885, and nothing had since been done in that direction as they were quite 
satisfied with the results. The Post-Office construction did not perhaps 
come up to the Board of Trade standard for high-pressure lines, but their 
single pole lines were perfectly satisfactory to the department, as they 
were able to carry from 48 to 60 wires without difficulty. The Post 
Office fully realised the advantages of the A pole, and in the old days 
A poles were used for telegraph lines to a great extent, particularly for 
straight lines. The great enemies to their lines were trees and snow. 
They did not experience much trouble from wind. He had seen miles of 
telegraph wires down, but had never seen а broken Pole. What occa- 
sionally happened was that the poles were pulled out of the ground. Mr. 
Wade had e imsted the life of a pole at 50 years, but his experience in 
telegraph work had been that the average life of creosoted poles was 
20 years, although some of the Post Office poles had been up for 40 years. 
Major O'Meara, іп a written communication, supplemented his re- 
marks with the following particulars as to the life of wooden poles :— 
Burnettised poles: These poles had an average life of from 7 to 10 years, 
but were very unreliable, some decaying after being erected 3 or 4 years. 
Boucherised poles: Unreliable, average life 20 to 25 years, frequently 
found full of wet rot below ground, whilst upper part perfectly dry. 
Creosoted poles: When properly seasoned before being creosoted, indi- 
vidual poles would last 80 to 40 years. Rot took place inside, whilst the 
shell remained good. The poles were quite good provided the shell re- 
mained 2 in. or 8in. thick. The nature of the soil had some bearing on 
the life of the underground portion of creosoted poles. Clay and chalky 
soils tended to prevent loss of creosote and so preserved the timber. 


close to the ground where the stress was greatest, but at a section 
6 ft. or 7 ft. above the ground, where the stress was less than at the 
ground level.. It was thought that this peculiarity might be due to 
the strength of the timber being greater at the butt than at sections 
higher up the pole, but experiments showed that this was not the case. 

The theoretical treatment of single poles is a tolerably simple 
matter, and can be relied upon within narrow limits, but the same 
cannot be said with regard to “ A " poles, as there аге so Many uncer- 
tain factors. If we could be quite certain of the joint at the apex 
of the poles and knew exactly the conditions as regards the end 
holding, we could probably obtain from first principles quite reliable 
expreesions for the strength and behaviour of such poles ; but since 
both of these are very uncertain quantities, we are obliged to resort 
to experiments. | | : M 

It will be seen that when an “ А " structure is loaded, as in Fig. 4, 
the one leg is subjected to tension and the other to compression ; 
the structure may therefore fail by tearing apart the tension pol», by 
buckling the compression pole, or by shearing the apex joint. Wit 
the exception of one faulty pole, none of the “А " poles tested failed in 
tension. Several, however, failed by shearing at the top jo'nt. 
This source of weakness. was, however, overcome by adopting an 
improved joint, details of which are given in Mr. Wade's Paper. 
Most of the poles failed when: under test through the buckling of 
the compression pole (see Fig. 99 9. | "P 


Sandy soils allowed the preservative to escape, and dry rot was likely to 
set in reducing the life to 15 years. Boggy land, especially if iron was 
present, reduced the life to 15 to 20 years. | 

Mr. А. P. TROTTER saint-that some tests were carried out by Sir Wm. 
Preece on telegraph нш omna years ago, and he had read a paper оп 
the subject before that Institution, but Post Office practice with regard 
to the use of wooden poles almost ended where electrical transmission 
work began. The question of safety was of the most vital importance. 
Мт. Wade had said that there were about 50 miles of transmission line 
in this country, but, as а matter of fact, it was nearer 60 miles, and not- 
withstanding the past heavy winter, with heavy gales and snowstorms, 
not a single case of accident had occurred so far as he was aware. The 
author had referred to the old Board of Trade rules as though they 
applied to modern work. These regulations asked for 50 Ib. pressure, 
а инана 12 lb. was practically safe in many situations. The Board of 
Trade as а matter of fact dealt with each case on its merits. They 
were bound, however, to adopt а fairly high factor of safety one 
to the тее qualities of timber. If they were dealing with в 
poles it would be easy to reduce the factor of safety. Mr. Wade did not 
state what his poles were made of; he presumed they were red fir, as 
in the Post Office specification red fir was given. Larch poles had been 
used in some countries, but he believed that they had not been found 
satisfactory. He thought 30 years sufficient allowance for the life of a 
creosoted pole. As to the author’s statement that single poles were no 
good at all, he probably meant from an economical point of view. If 
poles were wanted to stand heavy strains, the single pole was out 
of the question compared with A poles as regards cost, as for a 
large-size single pole a very large tree had to be used and the top half 
thrown away. 
Mr. F. GILL (engineer-in-chief, National Telephone Co.) said that his 


a .^ DISCUSSION. «| 
Prof. JgGOODMAN said that one of the most important points dealt 


with h n that of the stress which caused the poles to come apart. 


The weight of the cables themselves was a negligible quantity, the principal 


troubles in the ordinary course being the wind and trees. They were, 


perbaps, aware that the Board of Trade insisted on a high wind pressure 
namely, 30 lb. to the square foot. This was quite justified in the early 


. 


days, and, in the absence of any definite information regarding this sub- 


company found single poles the best for their purpose, principally on 
account of the space occupied. The twist in A poles. was also very 
awkward, and they could get single poles along the roads better. Siogle 
poles took up less space, and much less ground was disturbed in their 
erection than was the case with A poles, and the holding power of the 


undisturbed ground was, of course, greater. On the question of economy, 
the first cost had very little to do with it; the question of upkeep was 
what had to be considered. The capital cost came out at 55 for single 
poles as compared with 100 for A poles, and the annual cost at 73 for 
single poles to 100 for A poles. With the single poles stayed on both 
sidea the capital cost came out at 80 for the eingle poles to 100 for 
A poles, and the annual cost about equal. 

Mr. C. H. K. CHAMEN (Lancashire Eleotric Power Co.) said that with 
regard to the factor of safety it was obviously necessary in every case to 
be on the safe side. Before reducing the factor of safety to a low figure, 
account must be taken of the fact that no pole had been tested to 
destruction. In ordinary overland work A poles, which were composed 
of small poles and could be fitted together at the place of erection, were 
preferable to heavy single poles, the difficulty and cost of haulage of 
which were considerable. 


ject, the Board of Trade had acted wisely in insisting on high factors of 
safety.. They. had now some information about A poles, and knew 
withjn a сорган | margin what they would carry, and he 
thought the Board of Trade should lower their factor of safety. 30 Ib. to 
the square foot was perhaps somewhere near the mark in very exposed 
positions, such as the seashore, but such a pressure from the wind was 
rarely to be found inland and never in towns and protected places. 
Nearly 401b. per square foot had, of course, been recorded in some 
laces, but this was very rare. For the purpose of Mr. Wade's tests they 
made & great many inquiries as to failure of poles, but had been 
unable to discover more than two or three instances where poles had 
failed through breaking. They had, however, come across a number of 
cases of drawing out, and it was evident that rather more attention had 
to be paid to the foundation of the pole than to the pole itself. In 


these tests on A poles the compression pole buckled in almost every 
instance. If side buckling could be prevented the strength of the pole 
would be doubled. As to H poles, he would point to one very prevalent 
defect : the central ring to which the bracing bars were attached was very 
bad indeed and was easily broken. As to the bending stress on poles 
when the wires were accidentally or intentionally broken, he had calcu- 
lated this out and found that the stress on the poleg either side of the 


Mr. C. J. GREENE (Callender Cable & Construction Co.) said that he was 
quite convinced that A poles were the proper things to use in electrical 
transmission work. They had learned a good deal about the breaking of 
poles. One would have thought they would have broken off clean and 
sharp near the point of support, but as a matter of fact the breaking oc- 
curred about 8 ft. from that point, showing that the fibres of the wood 
received some sort of local support from tho ground, As to the buckling of 
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A poles, he was of opinion that a slot and а pin, which would allow somo 
play, would be as good as anything. 

Mr. W. A. CHAMEN (South Wales Power Co.) said that a difficulty with 
electrical transmission lines was that they were not allowed to go along 
roads. The South Wales line had been put up in a very substantial manner, 
as they preferred to be on the safe side. All the A poles used had been 
about 8 in. in diameter at the top. It was a very heavy line and doubt- 
less cost more than it need have done. He would like to see A poles 
standardised in a similar manner to railway sleepers, which had to be of 
one uniform thickness at the points where the rail cradles had to be 
bolted, so that a)l cutting and boring could be done before the poles were 
creogoted. 

. Mr. J. GAVEY said they had made some inquiry into the condi. 
tion of Post Office poles. Some that had been in the ground 14 years 
had been pulled out to see if they had lost any of their strength, but it 
was found that these old poles differed but slightly from new ones. If 
poles were to be durable it was necessary to see that the creosoting was 
thoroughly well done. Badly creosoted poles would not stand in the 
ground more than 8 or 10 years. As to ground disturbance necessary for 
А poles, the chief difficulty was to get а thoroughly suitable foundation. 
On the question of decay, this was found to occur inside beyond the point 
reached by the creosote, and when this did occur it was more difficult to 
find it out than in the case of uncreosoted poles, 

. Mr. J. Н. M. WAKEFIELD (communicated) said that Mr. Trotter in 
his remarks had stated that generally speaking power undertakers com- 
menced where telephone and telegraph undertakers left off, but in the 
absence of details as to the definite stresses put on the poles by the power 
wires it was difficult to make a comparison. In many cases telegraph 
and telephone poles, in his opinion, were subjected to quite as much 
stress, if not more, as power circuit poles. The wind pressure in the case 
quoted by Major O'Meara, viz., 64 wires on single poles, would be for а 
60 yds. span of 200 Ib. copper wire (114 S. W. G.) about 4 ton; if the 
wires were quo up to the usual tension— say, 66 Ib. at 60°F.—the static 
stress would approach 2 tons, It should not be forgotten that telegraph 
and telephone poles were much higher than power circuits, as а rule, and 
therefore the moment of pressure was considerably increased. 

Mr. C. WADE, in reply, said he had been quite aware of the existence 
of the Post Office book to which Major O'Meara had referred, but what 
they more particularly required was information regarding A poles, 
which would be required for overhead high-tension lines. He thought he 
was right in saying that there was no information available on A poles, 
As to the life of poles, of course 50 years was a high estimate, but there 
were Cases where poles had lasted that time. 


STENO-TELEGRAPHY. 


We have before us an interesting descriptive account of Steno- 
code," which is described ав а new development intended to effect 
а degree of economy and efficiency in submarine cable transmission 
which has hitherto been unattainable. The process is owned in 
this country by the Steno-Telegraphy Co., of Copthall-avenue, Lon- 
don, E.C., and is based upon the principle of a revision of the 
alphabet so as to reduce to a minimum the number of impulses 
required for each character used in the work of telegraphic trans- 
mission. Mr. Murray's system, which has been already described 
fully in T'he Electrician, goes some distance in this direction, but, it 
is slated for the Stenocode system that it is & great advance upon 
anything that has been accomplished hitherto. By this method the 
number of contacts required for the letter is lessened, and the 
number of spaces is reduced or entirely eliminated, "so that а 
large saving in time is secured, independently of mere me- 
chanical] speed. | i 

As our telegraphic readers are aware, in the Morse code tape- 
notation of the Kelvin recorder three. elements are used—viz., a 
right and left movement (according. to current direction) and the 
zero or spacing element. Inthe Stenocode notations there are five 
elements, namely, a strong right, a strong left, a weak right, a weak 
left (according to current direction and strength), and а zero element, 
used for signalling and not always for spacing purposes. For prac- 
tical purposes the followin Abbreviated letter forms are used to 


describe these elements :—SOR (for strong right), WER (for weak | 


right), SOL (for strong left), WEL (for weak left), ZE (for the zero 
element), and the centre holes of the perforated slip are called time 
units or simply units.“ MP "E 

The followivg particulars of the system have been supplied to us 
by Mr. А. C. Baronio, the inventor of the Stenocode system: 


Whereas on the perforated slip, as now used in automatic signalling on 
submarine cables, only a single row of signalling perforations is employed 
on each side of the central or zero line, on the Stenocode slip an extra 
row of perforations is arranged upon a line on one side of and parallel to 
the central line. These extra perforations, when they occur, actuate a 
device for changing the battery power simultaneously with the contact 
which sends the current into the cable; but when no such extra perfora- 
tion occurs the normal battery power alone is used, as at present. This 
enables the apparatus to be available for the transmission of the existing 
code also, and gives an advantage which would, of course, be of practical 
value during the period of change from the use of one code to that of the 
other. The Stenocode Perforator is designed so that the extra perfora- 
tion of the tape, when wanted, is made simultaneously with the dot or 


dash perforation, as the case may be. It is a 5-keyed perforator, all the 
five keys being in use when the extra row of perforations is wanted, and 
only three when the present normal perforations are required. It is 
so arranged as to be conveniently manipulated by the four fingers 
and thumb of one hand, so that the operator at the punching 
up station need never take his eye off the copy before him. At 
the intermediate stations messages are recorded either by the Steno- 
code Apparatus or by Siphon Recorder in the ordinary way, or а fac- 
simile slip is reproduced punched up ready to be fed through another 
transmitting instrument, and so on throughout the service. If necessary 
& printing device can also be used to record the message, thus limiting 
the possibility of errors, arising from human fallibility, to the punching 
up of the elip in the station of origin. 

There are many alternative ways of applying the principles thus 
briefly outlined to produce a complete system of telegraphy, but two of 
these only are considered in the following:—Plan A simply applies 
Stenocode principles to the existing Morse Code with a few modifications, 
and is therefore not the most economical; and Plan B, though more 
drastic in the changes it effects in the present Morse Code, yet gives the 
full and complete benefits of the Stenocode principles—claimed to be in- 
creased speed, efficiency and accuracy. 

Plan A.—In the Morse code the number of units allotted to each 
character was determined by the frequency of its use in the English 
language; hence there are characters of 1, 2, 3 and 4 units (without 
counting spaces) for vowels and consonants indiscriminately. This is, of 
course, of no advantage in telegraphing in other languages, and is, in 
fact, a positive disadvantage in dealing with code words as at present 
defined ; therefore, in the Stenoeode method, three slight exchanges of 
the present characters are suggested, so that all the vowels may be of one 
or two units and the consonants of three or four units each. The changes 
are :— 


2 — =  — — 


=== for О exchanging with T which becomes === —2 — 


— 39 7) 99 7 99 93 


M 77 97 


By these alterations the alphabet is made to consist of two vowels of 
one unit each, four vowels of two units each, eight consonants of three 
units each, 12 consonants of four units each, and the additional battery 
poweris used for the purpose, so to speak, of superimposing the vowel upon 
the consonant, much in the same way as is done in ordinary stenography 
(hence the name Stenocode). Initial vowels and vowels which do not 
immediately follow a consonant cannot of course be superimposed. 

The extra power is applied on the firat contact of the preceding conso- 
nant to indicate the vowel A, on the second ditto E, on the third ditto I, 
on the first and second ditto О, on the first and third ditto U, on the 
second and third ditto Y. With this understanding it will be seen that 
the preposition '* BY," for example, would then be coded as: WEL-SOR- 
SOR-WER, or four units instead of nine. 

The accompanying diagram (Fig. 1) showing recorder slips, drawn on a 
uniform scale of 10 units to 1 in. for the sake, of comparison, illustrates the 
system, and make quite clear the gain in speed which it is claimed is 
attained by its use: No. 1 is the siphon recorder slip in accordance with the 
present Morse code, No. 2a like slip with the vowels O, U and Y changed as 
suggested, No. 3 a siphon recorder slip with the vowels superimposed, No. 4 
the corresponding perforated slip, showing the extra line ofholes which put 
on the extra battery power for superimposing the vowels; while Nos. 5 
ара 6 are two other forms of the Steno recorder slips, showing(in No. 5) 
the use of two siphons (one for recording the eonsonants and the other 
for recording the vowels), and (No. 6) indicating the vowels by pencil dots. 

Obviously this plan would give much greater advantage with words 
strictly running alternate consonant and vowel than in the case of words 
which do not fulfil that requirement; апа this brings us to а description of 


Plan B.—In this it is proposed to form from the five elements SOR, 
SOL, WER, WEL and ZE a uniform two-unit alphabet of 24 characters, 
requiring no separating spaces, and therefore occupying half the present 
number of time units for transmission, Analysis of this two-unit 
alphabet shows that the lettérs on each line, read across as a pronounce- 
able artificial word, will serve as a mnemonic designation to indicate the 
corresponding Steno character as it would appear on the recorder or 
perforated slip, and at the same time give its reading, thus making it 
easier to learn. For example: WERWELAAR represents the two impulses, 
«а weak right and a weak left," which ferm the character for the letter 
“ A," or the Stenocode biliteral syllable “ AR." Similarly ZEWERONE, 
when following the figure prefix SORZE, designates “ а zero unit” and 
“a weak right impulse," meaning the figure ONE. 

In addition to increased speed owing to the less number of contacts 
used, Stenocode characters afford an economical and effective check 
system, enabling the receiving operator to ascertain whether his recorded 
slip is what the sender intended it to be, thus providing for the correc- 
tion between stations of errors arising from failure of contact, or from 
characters becoming changed through misreading of strong current 
impulses for weak ones, or vice versa. But such a system of check need 
only be considered iu connection with code or cypher messages, as the 
context is sufficient check in plain language. 

In regard to the, Steno alphabet, each Stenocode character, in addition 
to its letter value, has a syllabic value formed of a vowel combined with 
one of the four consonants R, S, N, T. If, therefore, code words are 
formed of five of these Stenocode biliteral syllables (making 10-letter 
combinations), each such code word could be signalled by 10 units, instead 
of 40 as at present. ME 

It is pointed out that under the existing limitation of mere pro- 
nounceability, which in practice amounts to no limitation at all, a con- 
siderable loss is inflicted on telegraph administrations, and especially on 
cable companies with their strictly limited carrying power, in that it 
enables the user of codes éo paok аз much as two six-figure groupa into 
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.one 10-letter word, and the words so produced are often composed of such 
combinations of letters as to require four beats and a space for each 
letter, thereby reducing the speed of transmission through the cable, and 
the rate of working of the clerk, while increasing the percentage of 
errors. As an example of how far this limitation is being stretched, a 
system is daily coming more into use by which a code is prepared from the 
permutations of a number of dots and dashes, without spaces, so that when 
а message is coded it becomes a continuous line of such dots and dashes, 
For the purpose of transmission this line is cut up into letters of as near 
as possible four characters each to form ten-letter words pronounceable 
‘enough to be smuggled through. As often as can be managed, therefore, 


B U L A 


V О С A 


& word is made to consist of letters which take the greatest possible 
number of time-units. to transmit. If, however, all code words were com- 
posed of five biliteral groups of alternate vowel and consonant, or vice 
versa, producing pronounceable words of never more nor less than 10 


ANER ITOR USES YTOT UTOS (1) UNOS UNOS HES ANER (8) 
A 57 ТАТА ЙУ 


жы 


ip 


letters (with the possible exception of the last word of a message) the use 
of the maximum number of time units could only be necessitated in a 
few cases, and could never occur at all if the suggested alterations 
in the signalliog of the vowels were adopted. Speed and accuracy 
of working would also be greatly increased, for the operator would 
be helped by his knowledge of the construction of the words in 
deciphering the recorder slip and would be warned that an error had 
occurred when the alternation was disturbed or the number of letters 
varied from 10 in any word. All the numerous class of errors caused 
by the running together or splitting of characters, failure of contact, and 

i ings by which а vowel is changed into а consonant, or vice versa, 
would be capable of detection and immediate correction by each operator 
as the message passes through his hand. A yet greater advantage, it is 
claimed, results from the use of code words composed of Stenocode 
syllables, in that it is possible to give the public the benefit of 20-letter 
code words and yet double the speed of signalling, while providing a 
specific safeguard against error. A further advantage of the system is 
that if for any reason the proper apparatus broke down so that signalling 


by the Stenocode alphabet became temporarily impossible, it would be 
quite easy to signal such code words by the ordinary alphabet without 


making any change, thus :— 
ANER would be signalled as CE in the ordinary Morse 
ITOR 23 99 A LO 8 97 " 3? 
USES " | ВЕ » &o., бс. 


And Stenooode meseages can in this manner be carried by present арра- 


ratus on sections where the guin in speed is not so imperative as to 
justify the use of Stenocode apparatus. | 

The characteristic uniformity of construction, while reducing the 
mechanical work received in transmitting a message, also enables cer- 
tain devices to be employed to reduce 
the mental work of the operator. For 
example, the operator punching up 
the original slip may be relieved from 
counting the signals he makes by 
attaching a simple ratchet device to 
the perforator to ring & bell after every 
20 centre holes (or units), and at the 
same time to indicate on a dial the 
number of extra holes punched along 
the bottom line of the perforated 
slip—i.e., the number of strong cur- 
rent contacts included in them. Every 
time the bell rings the operator looks 
at the dial, punches up the character 
representing the figure indicated, 
presses a wrist spacing key which 
feeds the slip forward to centre holes 
and at the same time sets the dial 
back to zero, and proceeds with his 
copy until the next ring, and so on to 
the end, thus automatically checking 
the whole of his message. 

Enough has been said to interest 
our readers in the Stenocode sys- 
tem, and to show the possible 
advantages to be derived from its 
adoption. We may perhaps add 
the special claims of the inventor 
of the system, which are (1) the 
possibility of gaining speed by re- 
ducing it, (2) the manufacturing of 
words visually longer in order to 
make them telegraphically shorter 
and safer. Mr. Baronio explains 
this paradox thus:—(a) There will 
always be a limit to the working 
speed of any apparatus, and the 
excess of this limit 
must lead to im- 
proper definition of 
the signals, which 
will result in mis- 
readings and conse- 
quent loss of time 
in repetitions. By 
shortening the che- 
racters as proposed in the Stencode system, a large saving of time is 
effected without exceeding a moderate working speed. (b) The length 


R Y 


| of a word, telegraphically, is not determined by the number of 


letters it contains, but by the number of impulses required to 
transmit it. This principle is demonstrated in 
the example shown in the illustration Fig. 2, whe re 
20 letters represent but the length of five letters as 
now used, and in addition afford a perfect check 
which the operator can follow as the message 
passes through his hands. 

Finally, it is interesting to note that a com- 
plete apparatus on this system will, if desired, 
be exhibited and demonstrated at the forth- 
coming International Telegraph Conference to 
be held in Lisbon next year. 
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PARLIAMENTARY INTELLIGENCE. 


— ‚ 


RADIO-TELEGRAPHIC CONVENTION, 


On Thursday last week, Mr. JOHN GAVEY, C.B., late Engineer-in- 
, Chief to the Post Office, gave a demonstration of wireless telegraph 
at the General Post Office for the information of the Radio-Telegrap 
Committee, who are considering the question of the ratification of 
the Convention relating to wireless telegraphy formulated by the 
International Conference at Berlin last year. Mr. Gavey described 
the principal systems, and especially the Poulsen method of using 
undamped waves to secure more rapid oscillation. Demonstration was 
given of the use of an ordinary untuned system, and afterwards the pos- 
sibilities of tuning by means of a combination of capacities and induo- 
tances. A tuned system fitted up for three tunes was shown, and the 
means of tuning out station “ A" while signalling with station “ В” and 
vice versa. It was also shown to be possible for a powerful transmitting 
station to interfere with the communication of other stations although 
using a different wave-length. 


When the Committee met on Tuesday, Sir WILLIAM PREECE, 
formerly Engineer-in-Chief to the Post Office, was called, and said he had 
been at work on the subject of wireless telegraphy for 12 years before Mr. 
Marconi came to England, and had carried out several very successful 
experiments—more, in fact, than experiments—real work. In 1892 he 
signalled across the Bristol Channel, between Penarth and Flat Holm, 
and it was a remarkable fact that the first message sent to Mr. Gavey 
was the announcement of the death of his (Sir William’s) predecessor at 
the Post Office. In 1895 the Post Office maintained wireless telegraph 
communication for three weeks between Oban and the Isle of Mull when 
the submarine cable was broken, and on that occasion messages were 
freely sent. This appeared in the Press, and was considered an 
immense success. Later Rathlin Island was placed in communi- 
cation with the mainland of Ireland. This was established as a 
Lloyds station, and later on was transferred from Lloyds to the 
Post Office, and there it had been ever since conducting the commer- 
cial business of the Post Office. After that the success of wireless telephony 
was secured, when Mr. Gavey established communication between the 
Skerries and Holyhead, a distance of about four miles. That was in 
1901, and the service was now used for public messages. The main 
point of his coming there was to endeavour to show that wireless tele- 
graphy was a free system open to the whole world., It was not patented 
by the Post Office, but it was developed by the Post Office, and when Mr. 

arconi came here he only came with a new way of doing an old thing. 
He claimed that the system was in operation before Mr. Marconi came 
here, and that it was developed by the Post Office in his department. 
When Mr. Marconi came to witness, with a letter of introduction from 
Mr. Campbell Swinton, he came at a very fortanate time, for witness 
was just then smarting under the disappointment of having made 
а failure in communicating with the East Goodwin lightship. In fact, 
the system the Post Office had developed did not communicate with 
moving ships, and Mr. Marconi came to them with a plan by which they 
could use Hertzian waves applied to a ooherer—a very delicate instru- 
ment—and witness saw at once that this was something which would 
enable them to communicate with moving ships, and at bis recommen- 
dation every possib!e facility was given to Mr. Marconi. He had not one 
word to say either for or against Mr. Marconi (whose oredit was well 
preserved), but what he wanted to impress upon the Committee was that 
Mr. Marconi did not and could not patent wireless telegraphy, for it 
existed before Mr. Marconi came here. Witness, with Mr. Marconi, 
carried out experiments across the Bristol Channel from Lavernock 
Point to Brean Down. These were the first experiments Mr. Marconi 
had ever made across sea. It was after these experiments in May, 1897, 
that the Marconi Со, started, and then Mr. Marconi and the Post Office 
broke all connection, and the Post Office lost all interest for a time in 
the Marconi system. He wished to impress upon the Committee that 
the Post Office left wireless telegraphy free to the whole world. 

The CHAIRMAN : What are your views with regard to the exceptional 
advantages that the Marconi Co. has enjoyed in recent years }—It is due 
to the facts that Mr. Marconi has been able to maintain communication 
between shore stations and moving ships and between moving ships with 
each other, and that he uses Hertzian waves which had not been used 
before, and we have been able to extend the distance to which we can 
communicate very much by using the Hertzian waves, as Mr. Marconi 
did. As regards other systems, I have taken the deepest interest in 
ere мер in advanoe, and I am acquainted with the Lodge-Muirhead, 
the DeForest, the Poulsen, the Telefunken, the Rochefort and the Fes- 
senden systems. 

Provided intercommunication was allowed between these several 
systems, do you consider the progress of wireless telegraphy would proceed 
with success ?—I have not the slightest doubt about it, for the whole effect 
of the operations of the Marconi Co. has been to check, and really to 
stop, the growth of wireless telegraphy, both as a convenience to naviga- 
tors and as a commercial undertaking. | 

You do not recognise the objections that have been raised to the pro- 
posed ratification of the Convention ? —I take quite the reverse view. The 
only reason that has been given in favour of granting a monopoly to the 
Marconi Co. is that in attempting intercommunication we should attempt 
to infringe their patent. On the other hand, I should say if there is any 
value whatever in the patent, the fact of other systems being able to com- 
municate with Marconi stations, instead of proving the infringement, 
would show that the Marconi system was based upon the same idea as 
the others. There had been three or four great steps in advance during 
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the last few years. The syntonic method was patented by Lodge їп 1897, 
and I believe in the strength of his position under that patent. Other ad- 
vances made have been in the delicacy of the receivers used, and the most 


practical, not perhaps the most delicate, but one of the best receivers, is 


called by Sir Oliver Lodge his coherer and he described it in his evidence. 
Another great step in advance is an electrochemical receiver—a German 
invention—which formed the basis of the De Forest and Fessenden 
systems, and lastly a great advance has been made by Daddell and 
Poulsen in the use of persistent waves. This is a great step in advance 
as to economy of power and ease in tuning. 

Will you kindly give us a definition of persistent waves?—A simile 
which might be taken to describe the persistent waves is the rattle of a 
row of drums, & continuous rattle, compared with a boom on a big drum 


followed by descending booms rapidly disappearing. The waves were 


produced by Mr. Duddell by means of the Simian aro, and that was the 
system adopted by Poulsen also, but since then there have been several 
systema proposed by which these persistent alternating currents can be 
maintained. 

You have had occasion to examine minutely into many of these sys- 
tems 1— Yes, and I confirm what has been said by previous witnesses in 
describing them. 

Do you see any serious objection to the ratification of the Convention t 
—No, I think it would be a serious evil to this country if the Convention 
were not ratified. It is essential that we should take any steps that will 
make wireless telegraphy a free trade, and we want to encourage small 
ships to use wireless telegraphy, not for the amusement of passengers, 
but to enable ships to know the conditions around them. The Conven- 
tion will practically attain for us the monopoly that the Marconi Co. are 
endeavouring to secure, and it will lead to the organisation and regula- 
tion of all the telegraphic business of the world. We have a Convention 
controlling international telegraphy and it has produced between the 
different countries a great alliance. The telegraph business of the world 
is conducted on well-regulated principles, and unless this is done with 
wireless telegraphy there will be a great confusion. In the case of вор. 
marine арада ав, nearly all the cables were laid by private enterprise, 
and these private companies are all parties to a Convention. A Con- 
ference takes place every five years. The proposed Wireless Convention 
is simply an extension of the existing Telegraph Convention. 

Has wireless telegraphy advanced to that position where you can have 
combination and organisation ?—There is no difficulty whatever in inter- 
communication. I see no reason why there should not be intercommu- 
nication between all the seven systems I have mentioned. 

Mr. LEE: Can the Poulsen system communicate with the Marconi ?— 
Not in its present form, brt it can be made to do so. 

Sir GILBERT PARKER: Has wireless telegraphy advanced to the 
position when this general organisation can be established with no resist- 
ance, 80 to speak, being given to scientific development ?—Yes, it is now 
in a practical stage ; itis at least 12 years old. You have had evidence 
from one of the naval witnesses who was able to read at Dover messages 
from 20 or 30 other stations. 

Mr. GWYNN: When the international agreement "T the cable com- 
panies was arrived at were there several companies in the field already ? 
—Yes, with established businesses. i 

Do you say there are several companies conducting the business of 
public wireless telegraphy on a commercial scale? — Not yet. The analogy 
breaks down to that extent. 

There is only one company conducting а commercial business on a con- 
siderable scale? —In England, but there are companies doing a consider- 
able public busineas in America, They are not restricted there. There 
are the De Forest and the Fessenden companies. The Fessenden is at 
present trying to communicate across the Atlantic from a point near 
Boston to England. There is also the Telefunken Company in Germany. 

Sir GILBERT PARKER: Is it the case that cable telegraphy has 
reached a state of perfection !—I will not say quite perfection, but it bas 
reached a practical stage, and scientific discovery will only, perhaps, 
improve existing apparatus. 

Do you think that wireless telegraphy has reached the same position! 
—I think it has reached the same position as submarine telegraphy for 
communication within 800 or 400 miles, and that it is quite practicable. 

The CHAIRMAN : Do you think that wireless telegraphy to-day has 
reached the same stage of development that cable telegraphy had reached 
when the Telegraph Convention was arranged 1— Ves, scientifically. 

Can wireless messages be sent systematically from England to the 
United States now ?—No. : 

But when the International Telegraph Convention of St. Petersburg 
was made messages could be sent across by cable telegraphy ?—Yes; to 
that extent wireless telegraphy may be a year behind. 

‘You hope that in a year from now wireless telegraphy will be estab- 
lished systematically between Eogland and the United States ?—Yes ; 
but nobody has attempted it, however, except the Marconi Co. and Fes- 
senden. The Fessenden experiments were stopped by the breakdown of 
the masts by a gale at Ballachulish. I do not believe, however, that 
wireless telegraphy will compete commercially with cable telegraphy, but 
it will be generally used for shorter distances. I think wireless tele- 
graphy has, for the purposes to which it is to be put, advanced to the 
same position as submarine telegraphy had at the time of the Telegraph 
Convention. 

Sir GILBERT PARKER : Do not the purposes of wireless telegraphy 
include long-distance messages as well as short 1—1 do not think there is 
auy commercial necessity for these long-distance messages, and I think 
it is a waste of money to endeavour to establish signalling across the 
Atlantic. | 

Would it not be advisable to have wireleas telegraphy between, say, 
the New Hebrides and Australia ?--If there were a large traffic it would 
be conducted by cable. It costs more to work wireless telegraphy than a 
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submarine telegraph cable. I have had to report on the feasibility of 
connecting outlying islands with the mainland, and I have shown that 
for short distances it is cheaper to lay down a cable, for with wireless 
telegraphy, although your capital expenditure is not serious, you must 
have an expert to work it and you cannot have an expert without paying 
him fairly well. This makes wireless telegraphy costly. . | 

It was stated by a previous witness that an ordinary telegraph operator 
might be trained in a fortnight as an operator for wireless telegraphy. 
Do you think a fortnight’s training would necessarily increase his salary }— 
He must already be a skilled expert to be competent to absorb the train- 
ing іп а fortnight and the cable telegraphist is not necessarily an 


expert. 

The CHAIRMAN : Mr. Marcon: said wave-lengths had been dealt with 
in the Convention, but other factors had been ignored, and that this would 
militate against the success of wireless telegraphy with intercommunica- 
tion. Will you give us your views on that !—I noted that statement with 
surprise. I could not quite follow Mr. Marconi. There are, of course, 
several factors. He referred only to length of wave and amplitude. 
Amplitude is simply the strength of a wave, which is analogous to the 
intensity of light or the loudness of a note. In the Post Office experi- 
ments two or three years ago waves of all kinds were measured, and the 
results indicated that the whole of the factors involved were fully known. 
I was surprised at what Mr. Marconi said on the subject, because I can 
only account for his having come to his conclusions by assuming that 
his magnetic detector had not got such a range as some of the other de- 
tectors—that is, a range of varying intensity in receiving the different 
currents. With a coherer like Sir Oliver Lodge’s there is no difficulty in 
picking up waves whatever their amplitude above a certain point, and I 
take it that the Convention, by specifying the wave-length and the power, 
has specified all that is necessary. The power regulates the amplitude 
of the current of a wave that leaves a station, but the wave that comes to 
a receiving station may have passed overy various obstacles ; the trees 
on an island absorb a little of the energy and the wave arrives with a 
smaller amplitude, but assuming the receiver to have a wide range that is 
no objection. 

You consider that leaving the factor of amplitude out of the provisions 
of the Convention will in no way interfere with satisfactory communica- 
tion ?—On the contrary I think the introduction of amplitude would be 
most confusing. I know no practical wireless telegraphist who would not 
be ready to accept the factors of power and wave-length as sufficient. 

Mr. Marconi said һе was of opinion that the Convention would stifle 
progress ?—I do notagree. What we want is free trade, so that everyone 
may use and test various systems. The Marconi Co.’s claim for a mono- 
роз based on the assumption that their patent is strong, and I say it is 
w 


Why do you think we should ratify the Convention ?—Because if we 
decline to do so we shall be the laughing stock of the world and we shall 
throw into the hands of those who are striving to get it all the wireless 
telegraph business of the world, Although England occupies geographi- 
cally a magnificent position and has a great deal of shipping, her coast is 
very small compared to France, Spain, the United States and other 
countries, and to improve commercial communication we want to enter 
into a partnership with othe: countries. If we do not there are 26 or 27 
others who will go on in spite of us. 

Sir GILBERT PARKER: Do you think that systems other than the 
Магоопі would develop better under the Convention?—Yes, and the 
Marconi Co. would also be improved, because the effect of the Convention 
would be to increase the number of ships fitted. 

Mr. GWYNN. You admit that practical wireless telegraphy was made 
a working institution by the Marconi Co. ?—Yes. I agree with that. 

. In what sense do you mean the Marconi Co. desire to have a mono- 
poly ?— Their claim for a monopoly is based upon the value they attach 
to their patent. 

Does Lloyds’ monopoly of the shipping information business rest upon 
а concession granted by Government or upon its superior commercial 
eflicieney ? —Upon its commercial efficiency entirely. ; 

Sir GILBERT PAKKER : Has the Marconi Co. such a monopoly as 
would prevent the Post Office granting licences to other companies 1—1 
think not. | | EC 

Mr. GWYNN: Has your attention been drawn to Mr. Marooni's state- 
meni that the more systems became developed the less suitable the 
would be for intercommunication 1 —I could not agree with that; I think 
as the science becomes more developed all systems will- work with per- 
sistent current waves rather than with rapidly damped ones. І am 
referring to the principles involved in the Poulsen system, which means 
practically the use ef persistent currents, and the use of these currents is 
во promising as an economic agent in the matter that I think all com- 
panies will eventually have to adopt the persistent currents in preferenca 
to the damped currents. 

Can the apparatus of the Poulsen system communicate with Marconi 
or Lodge-Muirhead apparatus ?—I know of no reason why it should not. 

Mr. Maskelyne told us that the Poulsen system cannot do co i—He 
meant in its present form. . I see no reason why all the systems cannot 
be made to intercommunicate. 

Sir GILBERT PARKER: Suppose a company, say those working the 
Marconi or the Poulsen systems, developed some new factor such as the 
рете waves you speak of, and it was found advisable to have this 

evelopment incorporated in the general system, would there not be some 
difficulty in securing this scientific improvement when there are a num- 
ber of parties to agree ?— There has been no difficulty with regard to the 
International Telegraph Convention, and I вее no reason why there 
ghould be any diffieulty in the case of wireless telegraphy. . The conven- 
tion would tend to encourage improvement. The merits of particular 
systems would come to the front, and they would be adopted as they are 
in the submarine cable world, The Berne Bureau issue communications 
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to every contrasting State, and if the improvements are real improve- 
ments they are readily adopted. ied 

It has been stated that the development of Marconi's system was the 
result of co-operation between Mr. Marconi and the Post Office 1i —There 
has been а great deal of nonsense related before this Committee about 
my connection with the Post Office. Prof. Slaby has been accused of 
stealing ideas he picked up at the trials referred to by Mc. Marconi, but I 
entirely dissent from that statement. 

. How long do you think an ordinary telegraph operator would take to 
become expert at wireless telegraphy 1—Six months. 

Mr. LEE: You said something about the commercial ineffloiency of 
the Marconi Co. ? —I only referred to the commercial management of the 
company. As regards the publio service its organisation is, as far as I 
can see, highly efficient. | 

Do you think England would lose her present commanding position 
in regard to wireless telegraphy if the Convention were not ratified ?—I 
think there would be a tendency in that direction. At the present moment 
the majority of ships want to communicate with Great Britain because 
they are fitted with Marconi apparatus and there is no other system on 
our coast to communicate with. It is advisable to make it possible for 
ships to communicate with any shore and in that way the Convention 
would facilitate business. 

You would not suggest that a ship would alter its normal course to 
communicate with a foreign station if it were nearer to a British 
station ?—No. 

- Therefore would not foreign ships, even if they resented our non- 
adherence to intercommunication, still have to use our stations on the 
British coast ?—Yes, for their own convenience. 

England would not lose the advantages that she has from her geo- 
graphics position if the Convention were not ratified ? —She would not, 
perhaps, lose what she has, but she would lose the development which 
would occur if the Convention were ratified, 

The POSTMASTER-GENERAL: The Convention would be suited for 
any system as it develops ?—I think so. 

Mr. LEE: There is a conflict between your evidence аһа that given on 
behalf of the Poulsen Co. Suppose it became a fact that the Poulsen 
system could not communicate with the Marconi, would you then main- 
tain that the regulations adopted by the Convention are suitable for the 
regulation of both systems ?—The Poulsen Co. would suffer. If the 
Poulsen system does not communicate it will be bad for the Poulsen sys- 
tem. There might be something in the suggestion if it were scientifically 
difficult or impossible to make the two systems intercommunicate, but I 
think that is not difficult. 

Mr. GWYNN : Assuming that it was impossible for them to intercom- 
municate, and the Poulsen system found themselves hindered by the 
Convention, you think the interests of the public generally should out- 
weigh their objection ‘— Ves. 

The POSTMASTER-GENERAL: Suppose a system could not in- 
tercommunicate and the Convention enforced all systems to adopt some 
mode of intercommunication 1—I think a very small modification would 
enable all systems to intercommunicate. 

The CHAIRMAN: You do not see any difficulty in obtaining com- 
munication between the spark and other systems?—No ; I endorse the 
position taken up by Bir Oliver Lodge on that point. 

This concluded Sir William Preece's examination. 

(PARLIAMENTABY INTELLIGENCE continued on page 142.) 


"Induction Motor Hoist.—Tho Electrical World gives an 
account of an induction motor hoist which has lately been 
placed on the market. The motor is arranged with а com- 
paratively large clearance between the rotor and stator to pro- 
vide against, unbalancing the rotor on account of the wear of 
the bearings. The gearing is enclosed in a box which forms 
one end of the hoist frame. The gears are of cast-iron, and 
grease lubricated, and the pinions are of machine steel. The 
hoist is provided with two brakes ; one, an ordinary mechanical 
or “ tongs” brake operated by a cam attached to the controller 
shaft, and the other a load brake of the disc type, mounted on 
the armature shaft. 'The former brake is lifted from the 
pulley when the hoist is in operation and presses against the 
pulley with maximum force when the controller is in the “ off“ 
position. The latter brake works only when the hoist is 
lowering and is provided with a roller pawl which permits the 
friction disc to turn freely when tho hoist is lifting its load. 
The friction depends on the tension of a spring, and this is ad- 
justed to sustain the rated load regardless of the action of the 
mechanical brake, so that were the latter to fail the loud brake 
would still hold the load. The limit switch consists of a screw 
on which is mounted a movable and two stationary nuts. On 
the end of the screw is а small sprocket wheel and on the end 
of the controller shaft is another, both being connected by a 
chain gear. When the moving nut engages the stationary nut 
at either end, the sprocket wheel is rotated and the controller 
turned to the “ off” position, which causes the brake to act and 
stop the hoist. 
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The “ INDUSTRIAL SUPPLEMENT" is а comprehensive record of develop- 
ments in Electrical Plant, Machi ‚ Apparatus, Accessories, Sundries 
=a Materials, and of their proved suitability for various Industrial 


P We i invite descriptions and illustrations of New Applications of Electri- 
city to Industry, and shall cordially welcome any assistance we may 
receive in connection with the SUPPLEMENT. | 

The "INDUSTRIAL SUPPLEMENT ” is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 


ELECTRIOCITY SUPPLY. 
Tho Series of seven comprehensive Tables of Statistical and Engi. 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have now been care- 
fully corrected, and are obtainable complete (with Index) in com: 
pact book form, printed on hard paper, price 8/-, post free 8/6. (The 
Set ineludes a goed list of British Colonial Electricity Supply and 
Tramway Undertakings.) | | | а=: 


SPECIAL NOTICE. 


NOW READY.—Vol. LVIII. of “ Tun Execrrictan.” (1,034 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 18s. 6d. Also ready 
Cases for binding. Price 2s. ; post free, 2s. 3d. 

A complete set of “ THE ELECTRICIAN” (1860-1865 —1878-1907) can now 
be supplied. These sets are very scarce. A number of odd volumes to 
help in making up complete sets are also available. 


ELECTRIC POWER SUPPLY IN LONDON. 


During the last two years, since the time when Mr. 
Merz introduced the power scheme of the Administrative 
County of London Company, there has been a popular idea 
that London is devoid of any adequate supply of electrical 
power. Popular ideas in such matters may generally be 
discarded, but when it is a case of obtaining Parliamentary 
sanction to any scheme the popular idea on the subject 
becomes of more than usual importance. For this reason 
we have taken some trouble to look into the facts of the 
case, and the result of these inquiries, as shown by Mr. R. L. 
Pearson’s articles on the subject, the last of which appears 
in our present issue, is that the popular idea is а very 
exaggerated idea indeed. 

To start with, there is a popular notion that existing 
suppliers of electrical energy supply light and not power, 
this idea having arisen probably from the fact that most of 
the companies are called electric lighting companies, and 
also from the fact that few undertakings have catered 
successfully for power when their business was small; 
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moreover, since higher prices are obtainable for light than 
for power, the first years of an undertaking are apt to be 
dependent upon supplying light rather than power. This 
idea has also been emphasised by the recent advent of 
companies calling themselves exclusively “ power com- 
panies,” that aim at supplying electric energy exclusively 
which may nevertheless be used subsequently for light or 
power purposes as desired by the consumers availing them- 
selves of the supply. | 

A little inquiry, however, shows that existing suppliers 
of electrical energy in London are doing a large amount of 
business in supplying electric power as distinct from light, 
though in making any such investigation it must not be 
forgotten that many parts of London are of such a character 


that very little power will ever be required in those parts | 


unless the use of electrical energy for heating and cooking 
becomes general In fact, a great deal of the London area is 
of a purely residential character, where a lighting load is all 
that can be expected at the present time. 

Another idea seems to be that the power available is 
comparatively small Nevertheless, the fact remains that 
in the area of the London County Council the plant avail- 
able at generating stations amounts to about 300,000 H.P., 
and this amount is being continually increased. It is 
true, of course, that this power is divided up into a large 
number of stations; but, even so, most of them are of such 
considerable size that the economies which might be 
eflected by having larger but fewer stations would not 
amount toa very great deal. The idea, however, which is 
inost fixed in the popular mind is that the power required in 
Ше London area is enormous, and that the cost of power at 
present obtainable is very high. No doubt à large amount of 
power is used in London, but it does not follow that people 
would readily change to electric driving, however favour- 
able the terms might be. The reason for this is partly 
that people have to be educated to the idea of using some- 
thing different from what they have used all their lives, 
and partly because the cost of power is, as а rule, not the 
most important cost in manufacturing. In some cases 
the cost of power is, of course, very important, as, in 
electrolytic manufactures and in the refining of copper, 
where cost of power is large in proportion to cost of labour. 
Generally speaking, however, the cost of labour and 
establishment charges form a large proportion of the 
whole, and, therefore, the manufacturer is loth to throw 
out his existing steam plant or gas plant (which stands 
at a certain value in his books, and for which he would 
probably get very little) and to substitute electric driving 
in its stead. It is, therefore, found very difficult to 
induce manufacturers to change from their existing methods, 
although when they do so they express complete satisfaction 
at the result. | . | EE 

With regard to the cost of electrical energy, this is depen- 
dent to a large extent upon capitalcost of theplant put down, 
In the case of companies this cost was very high at first, 
because they had to undertake all the pioneer work and 
to erect generating stations when the cost of plant was 
high, and when only small units, which necessarily cost 
more per horse-power, were obtainable. At the present 
time, however, both companies and local authorities are 
putting down units of such a size that the cost per horsc- 
power installed is very low, and the companies are feeling 


less and less the effect of their initial high capital expendi- 
ture. The result is that the cost at which electrical energy 
is now supplied for power purposes has fallen very much 
during the last few years, and stands at as low a figure iri 
many districts as that at which the London County Council 
propose to supply in their scheme which is now before 
Parliament once again. In some cases the figures are even 
more favourable than those of the London County Council. 
This being so, it will readily be realised that nothing cau 
be gained by putting down huge generating stations to 
supply this supposed demand, and thereby expending enor- 
mous sums of money which would not be reproduetive for a 
long time to come. The only effect of such a procedure 


would be to increase rather than diminish the cost of elec- 


tricity supply, though it might be that the increased cost 
would be felt only indirectly, deficits being, made good in 
another way. What is much. more important than such a 
scheme is that existing suppliers should, as far as possible, 
be coupled together, so that one supplier can, if necessary, 
supply another. By so doing a large amount of spare 
plant would be rendered superfluous, and economy might 
result, not only in capital cost, but also in runniug cost. 
Three is at present a scheme of this kind before Parlia- 
ment in connection with the supply companies, and if 
the local authorities would also join in, a considerable 
advance would be made. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
Seu 


“The Electrician” Wireman’s, Linesman’s and Mains Super- 
intendent's Pocket Book. Edited by F. C. RAPHAEL. ew 
edition. (London: “ The Electrician” Printing & Publishing Co.) 


58. net. 

This pocket book is conveniently small, and indeed pocket- 
able, though large in the volume of information it contains. 
No other publication covers the same ground, and to the 
various classes to whom its title is addressed it should prove 
most useful. 

It betrays no ambition to be a text book, and gives in most 
cases just the amount of explanation required to make the 
large number of valuable facts it contains intelligible. 

The contents are divided under seven headings :— 

(A) House wiring, (B) Underground lines, (C) Overhead 
lines, (D) Electric tramways, (E) Electricity in mines, (F) Elec- 
tric bell and interior telephone wiring, (G) Miscellaneous. 

Section A is remarkably complete, and the diagrams of con- 
nections for the various types of alternating-current motors 
are very clear, as are also the pages devoted to meters and 
their connections. 

If a list of central stations is not out of place in a pocket book, 
it would, we think, add to its value if the price per unit were 
added to the rest of the detailed information given. . 

We would call the author's attention to the fact that the 
system of wiring intermediate switches shown on p. 30 has been, 
to an important degree, superseded by the introduction of the 
tumbler form of intermediate switch, such as Lundberg makes. 

The lower table of the first page of section B is not of much 
use without the column which is obviously missing ; otherwise 
this section is very satisfactory. The only suggestion one 
could make for improvement would be to ask for a little more 
information on the subject of are lighting. Space might be 
found for this by eliminating the description ef the “Bare 
Strip" system of underground conductors, which, though it 
exists in a few places, is not likely to be used much more in 
its present form in the near future. The information given 
under the head of “ Cable Testing " and “Fault Localisation " 
is very complete, as would be expected from the author, who 
is an authority 'on this subject. 'The sections on overhead 
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lines and tramways are both adequate, but that on “ Mines ” 
might be expanded with advantage, as it now consists merely 
of the Home Office special rules. | 

Section F, dealing with bell and telephone wiring, is not 
full, but as the book is not primarily intended to deal with the 
ordinary wiring contractor's work it is sufficient. 

А. few of those inevitable nuisances—printers’ errors—have 
crept in—e.g. :— 

On p. 32 line 9, p. 35 line 5, and р. 44 line 3 “above re- 
fers to a diagram "under"; on p. 198 line 4 should read 
“Table X., p. 16"; on p. 224 a block is reversed ; and on 
р. 258 reference to Fig. 135 " is an error. | 

. We will conclude our criticisms by suggesting that it would 
be useful if the author added an explanation of the difference 
between 2,500 megohm grade cables and cables having an 
insulation resistance of 2,500 megohms per mile, as we find 
this is а point very frequently misunderstood by all sorts of 
people who should know, owing to tlie advantage derived 
from this confusion by all sorts of other persons who do know. 
We would also suggest that secondary batteries might, with 
advantage, be afforded another page or two. 

Although there may be a few passages in this book which 
are reminiscent of our familiar friend the trade catalogue, a 
little revision would quite clear the book of this imputation, 
from which it is really singularly free. 

In conclusion, we feel that it is due to the author to point 
out that our criticisms are not intended in any way to modify 
the opinion stated at the beginning of this review—namely, 
that the book is the best of its kind we have seen, and that 
every wireman, linesman and mains superintendent would be 
well advised to add it to his pocket collection. | 

MERVYN O'GoRMAN. 


Trattato di Telefonia. By І. BpguNELLi cd E. Lonao, (Rome 
О. Scotti.) 16 lire. М 


This is а volume of 584 pages quarto, handsomely printed 
іп good type and on good paper. It contains a description of 
modern systems of telephony, with an historical account of 
their development. There are chapters on apparatus, on line 
installation, on cables, the equipment and service of large 
stations, and on urban and interurban communications. There 
are numerous articles on such special subjects as tariffs, wire- 
less telephony, Poulsen’s telegraphone, and a long appendix 
‘giving some particulars of the telephone service in the different 
countries of the world. 

The work is by no means exhaustive, and no attempt is 
made to give complete details of any subject for which we 
have examined it. But the ground is fairly covered. The 


style is easy and scholarly, and the subject is treated in an 


interesting way. It seems to us to be very well done, and 
might be valuable for reference when precise and exact detail 
is not what is required. It would be a useful addition to the 
library of any electrical engineer to whom Italian is not 
an obstacle. 


«FLEXIBLES," WITH NOTES ON THE TESTING OF 
RUBBER. | | 


We conclude this weck the discussion on Prof. Schwartz's 
Paper on “ Flexibles," read on April 18th before the Institu- 
tion of Electrical Engineers, and of which we have given an 
abstract in our three preceding issues. 


Mr. A. WHALLEY said there was a very great need for а reliable test 
for rubber. At present the method of testing was of a complicated 
character, and could only be carried out by men with long experience in 
dealing with rubber. The author recommended the use of cotton next to 
the conductors, but in his opinion it was not advisable, as the cotton 
threads pierced the rubber and caused low insulation. The author ex- 
pressed a preference for pure rubber for high temperatures, but it 
should not be forgotten that even at a temperature below 150°F. pure 
rubber became tacky. 

Mr. H. HUMAN said it was gratifying to know that the flexibles in use 
were not so weak as they had imagined them sometimes to be. The 
Paper explained also something which had hitherto been inexplainable— 
the comparative absence of fires due to the use of flexibles in shop windows. 
He, personally, had no idea that the ordinary flexible in use would be shown 
to be capable of withstanding 6,000 volts. As io the bending tests, compris- 
ingas many as 30,000 double journeys up and down, in ordinary use this 
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would mean а life of something like 170 years. Rubber and all insulating 
material depreciated with age, and this age depreciation was more im- 
portant than the damage done by bending. It was thought that running 
the flexible over а little wheel as in а counterweight fitting would lead to 
fracture, but Prof. Schwartz had shown that this was not the case. With 
lamps giving out considerable heat, pure rubber flexible was doubtless the 
best thing, but in some cases he should prefer vulcanised {о pure rubber. 
He did not know of anything which would admit of so many adulterations 
as would rubber. Many of these adulterations were justified, and led to 
increased strength, but many of them were not justified, and until they 
could formulate some standard for rubber they were absolutely in the 
hands of the cable makers. 

Мг. E. C. WANSBROUGH said the advantages of pure rubber had 
been made much of that evening. The author had given them some 
account of the extraordinary things which went to make up the ordinary 
rubber cable. Не hoped that the new wiring rules would show А strong 
preference for pure rubber, as if they did so it would probably improve 
matters in that direction. | 

Mr. MERVYN O’GORMAN said that in his opinion vulcanised flexible 
was bad and a material to be avoided in all cases. Practical experience 
over some years had led him to that opinion after having begun as an 
enthusiast in favour of valcanised cable. Prof. Schwartz’s experiments 
practically led to the same conclusion. Vulcanised rubber was almost 
always under-vulcanised owing to the dread of having too much sulphur. 
A satisfactory test for flexibles was badly wanted. All that would appear 
to be known at present was that flexible could be obtained that would 
stand 2,000, 6,000, 8,000 or even 9,000 volts, but this did not prove 
enough. With regard to the new flexible which had been associated with 
his name, he was naturally enthusiastic over it, but the credit for iis 
production was undoubtedly due to the British Insulated & Helsby 
Cables Co. It was a very remarkable material. He had tried it very 
severely during about 18 months under conditions which no other 
flexible had stood. Concerning a stretching test, he considered it was 
the best way of testing a cxble and he doubted whether a material which 
would be no good at all after, say, three months’ use, as remarked by one 
speaker, would stand such a test. It was important to have a stretching 
test both from the point of view of the buyer and the consulting engineer, 
unless absolute reliance was placed upon the name of the maker, which 
would shut out firms who were building up businesses but who were none 
the worse for that. It should be in the interest of the large manufacturers 
to prove that the material they turned out was better than the shoddy 
materials produced by other firms. 

Mr. LOUIS T. HEALY, in a written communication, said he agreed 
with the author's opinion that the flexible was the weakest part of an 
installation. He had found it to be the cause of a large number of elec- : 
trical fires, and it could undoubtedly become & source of personal danger 
through the falling of heavy couuterweights and clusters owing to the 
severance of the conductors. The whole subject was a very important one, 
and up to the present time had been much neglected. With regard to 
the effects of bending, a casa had recently come under his notice where 
some 50 counterweight fittings in an office building rapidly began to fail 
after about two years’ use, the breakage occurring in every instance close 
toa pulley wheel. The flexibles were of the thin valcanised class, and 
upon examination he found the rubber to be in good condition, but the 
conductors in the parts of the cord which had been most frequently pass- 
ing over the pulleys were in very bad condition, the strands being not 
only brittle, but in some cases broken up into short pieces. Most of 
the failures appeared to have started by an arcing between these 
broken strands and not by a short-circuit. :He had never found any- 
thing suitable for counterweights except pure rubber-insulated flexibles 
of the best possible quality. The greatest amount of trouble due to 
bending at lampholders was, in his opinion, caused through the use of. 
switch lampholders. He did not agree with the author's opinion that 
pure rubber insulated flexibles were best suited for high temperatures. 
He had recently examined some workshop flexible, which had been sub- 
jected to а temperature of 98°F. for about 12 months in a linoleum 
factory, and found that the rubber had entirely disappeared, the cotton 
being quite dry. . . 

Мт. С. BEAVER, in a written communication, said that, excellent as 
the Paper generally was, and ingenious as some of the deductions were, 
it would be apparent to those intimately connected with the manufacture 
of flexibles, insulating rubber, &c., that there was a certain lack of inti- 
mate knowledge of manufacturing conditions and details which slightly 
detracted from the value of some of the conclusions arrived at. With 
regard, for instance, to the matter of the conductivity of small stranded 
conductors, the S. W. G. diameters of 36s and 38s wires were compared 
with the diameters of tinned wires (presumably measured), and the 
difference was assumed to represent the thickness of the tin coating. 
That this assumption was erroneous would be apparent to anyone who 
was accustomed to make, test and use tinned copper wires, and could 
easily have been checked by analytical estimation of the tin, or similar 
methods. А simple calculation would then show the actual thickness of 
tin to be unmeasurable. Later on the author used the above erroneous 
assumption to account for certain differences between measured resis- 
tance of stranded conductors and equivalent resistance of solid wires. 
The discrepancies in both instances were probably simply due to varia- 
tions in the gauge of the wires, which were recognised as inevitable and 
duly allowed for in the standard tables. With reference to the remarks 
on “Insulation of Flexibles," he would like to correct the impression 
given by the author that cut strip rubber was the most expensive and 
generally used for high-class cable work. It was neither the one nor 
the other. With regard to the author's remarks as to pure rubber insu- 
látion withstanding immersion in water, this was largely а matter of the 
time elapsing between manufacture and the experiment. The pure rubber 
became firmer and more homogeneous in course of time and the 
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overlaps became closely sealed up by the natural adhesive properties 
of the rubber applied under tension. In several statements on the 
subject of vulcanised rubber the author was also at variance with facts. 
The author's notes on Oxidation of Rubber reminded one that, con- 
versely, the rate of oxidation under certain accelerated and controlled 
conditions might be advantageously used as a guide to the comparative 
durability of rubbers, &c. As regarded the coefficient of vulcanisation 
and the deductions which might be drawn from it, the author had ap- 
parently overlooked the fact that vuloanised rubbers used for insulating 
purpoees might contain mineral substances, such as litharge or magnesia, 
which had a considerable effect on the coefficient of vulcanisation. The 
use of such substances was quite legitimate, and, although they tended 
to give a high coefficient, it was certain that the durability of the rubber 
was not impaired but improved by them if used in correct and limited 
proportions. The standard hysteresis loop suggested by the author was 
in principle more scientific and thorough as a test than the elongation 
test, which was sometimes specified; but he could not agree that good 
bebaviour under this test, even when the sample showed a. reasonably 
good insulation test, indicated durability. It was possible to insulate 
flexibles with rubbers which would comply fully with stretching and 
other mechanical tests, and give a fair insulation resistance, but would 
be the reverse of durable. Cable makers in this country would take 
exception to the statement that the pressure test usually specified for 
flexibles was very rarely carried out in practice, and the author would be 
pleased to. know with reference to his opinion that C. M. A. vulcanised 
flexibles should have the high voltage test applied after immersion in 
water, that this was standard practice and had been so ever since such 
flexibles were first made, The ‘longitudinal method," as it was called, 
of applying the vulcanised rubber to small sizes of wire was very efficient. 
In large sizes it was admittedly less efficient, and lapping methods were 
generally used in this country for medium and large sizes of cable. In 
conclusion he would add that makers of good flexibles, &c., in this 
country would be only too delighted if the author’s future work produced 
some simple series of tests by which easy comparisons could be made by 
buyers. At present the pear makers suffered from the lack of a simple 
means of demonstration of the superiority of their goods. 

Mr. J. CONNOLLY, in a written communication, said that he would 
give the first place in importance to the hysteresis curves. Tests, similar 
to those on which those results were based, had been used on a rough 
seale by manufacturers of vulcanised elastic thread, who placed great 
eonfidence in estimating the insulation of the thread by observing its 
tractile strength against varying loads. He thought that similar experi- 
ments on the insulation of larger size wires and cables were desirable, 
Seeond in importance he would place the results shown by the heat- 
ing tests, which he thought proved beyond doubt that by subjecting 

to a heat of between 70°C. and 100°C. or any convenient 
heat below the melting point of sulphur for several days and examining 
the fall in their саас and strength it would be possible to foretell 
their comperative durability, and to place them in the exact order of their 
merit. The so-called Admiralty heating tests were quite misleading and 
ought to be abolished. It was a physical impossibility for the ideal cable 
covering, having a layer of vulcanised pure indiarubber without any trace 
of salphur next to the wire to stand this test, as the rubber became per- 
manenthy soft at a much lower heat, while if the pure indiarubber was 
valeanised, which was not really as good, it might pass the test. Ав to 
chemical tests, he did not place any reliance on the author's recommen- 
dations. The only simple and reliable test that the average person could 
carry out was the ignition test, which determined the approximate amount 
of mineral matter in the compound. He thought they should dispense 
altogether with insulation tests for conductors insulated with lappings of 
pore indiarabber, and to rely upon other observations in determinin 
their quality. Tested dry the results were quite unreliable and 
immersion in water not only lowered but permanently destroyed 
the insulation on account of the creeping of water between the 
layers, which moisture could not subsequently be removed. There 
was very little unvulcanised pure indiarubber used nowadays in covering 
wires, probably none at all for flexibles, as the rubber was always more 
or less toughened or surface vulcanised by the cold cure process, and it 
was for the manufacturer to determine the best thing to use in that 
respect. Не did not think the author's hysterises loops would be of any 
use in that direction. The best thing the user could do was to see that 
a substantial thickness had been used and at least two layers put 
on with a moderate tension, and that the layers were fairly adhesive 
to one another and did not unwrap or fly back when the outer coverings 
were removed. With regard to tying knots in flexibles inside ceiling 
roses and elsewhere, he thought this a great mistake and should not be 
allowed. It was putting an unnatural and permanent strain on the 
covering, and other means ought to be found to support the flexible and 
keep the strain off the terminals, . With that object in view his firm had 
devised a nipple of soft indiarubber that would answer the purpose and 
at the same time effectually seal the entrance to the ceiling rose. 

Mr. F. LAMB, in a written communication, said that whilst much time 
and care had been devoted to standardising the quality of wires and cables, 
flexibles had been left pretty much to take care of themselves, with the 
result that what was at present being very largely used was a foreign-made 
vuleanised flexible, the word rubber being dropped, for very little of 
that material entered into its composition, the mysterious compound 
being squirted on to the wire through a die, and whilst plastic and 
flexible when new, soon became hard and brittle, breaking up and 
becoming of very little use as an insulator. These remarks, of course, 
only applied to the cheap and nasty foreign-made flexible so commonly 
used, and which none of the British manufacturers would make, Не was 
distinctly of the same opinion as the author and Mr. Sparks, who spoke 
on behalf of the Wiring Rules Committee, that pure rubber insulation 


was decidedly better than vulcanised rubber, but hitherto the сону Вай 
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had been to point to any standard specification which would ensure a 
reliable pure rubber flexible. This deficiency, however, had now been re- 
moved; so that the following statements in the Paper were incorrect : 
" Тһе vulcanised rubber C.M.A. flexible which is the only standard 
material on the market," and farther on, As things stand at present the 
Cable Makers’ Association only make C.M.A. flexibles in vulcanized 
rubber.” The Wiring Rules committee of the I.E.E. had given a specifica- 
tion for pure rubber flexible and this had been embodied in a specification 
which had been adopted by tbe C.M.A. as follows :— | 


Association Pure Rubber Flexibles.—-Conductors : The conductors to be 
of annealed high-conductivity untinned copper to the standards of Engi- 
neering Standards committee and of the same sizes as the vulcanised 
C.M.A. flexible—viz. 23/368 equal to No. 20, 40/36s equal to No. 18, 
70/368 equal to No. 16, 90/368 equal to No. 15, 110/36s equal to No. 14. 

The conductor to be covered with one lapping of cotton of 4 mils radial 
thickness, then two lappings of pure Para rubber laid on in opposite 
directions, the total minimum radial thickness of rubber being 20 mils ; 
then two lappings of cotton laid on in opposite directions, each lapping 
to have a radial thickness of 6 mils, giving a total radial thickness of 
cotton lapping over the rubber of 12 mils, then braided silk or glace cotton. 

Weight of rubber in grains per yard of 188 conductor :— 

S.G. 


L.S.G. ` Grains. L. Grains. 
23/36 _...... 35 90/06 ..... А 60 
40/86 TUE 40 110/86 ааа 70 
70/36 — ...... 50 


This was placed upon the market last month. 


CORRESPONDENCE. 


JOINTING LEAD-COVERED CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. | 

Sır: I was much interested in reading Mr. Welbourne's 
letter on the above subject in your issue of April 26th. 

As I understand, he advocates the hand-made soldered joint 
protected by a lead sleeve wiped on to the cable sheath for 
all-round reliability ; paying for that work good wages toa 
capable jointer. On the other hand, he objects to the com- 
pound gland joint box, which; he says, demands the services 
of a very careful and conscientious workman, and he calls this 
method a “ penny wise and pound foolish” one. И 

Аз {о lead jointing, strong objection must be taken. Firstly, 
on the grounds of còst and increased wages; secondly, the 
cost of extra time and money, owing to the capable man 
taking longer for the work; and thirdly, great difficulty in 
obtaining capable jointers as and when required. On the 
other hand, there are compounds and compounds; but the 
proper sort should only require the services of an average in- 
telligent workman, as all the specialist work should be done 
in the laboratory. 

The defects now attributed to most compounds have been the 
danger of a volatilisation of the liquid products and the usual 
deterioration and cracking under extremes of temperature ; 
this danger is slow, but very sure, and then comes in the 
accumulation of moisture. Moisture spells expense in timo, 
labour, loss of current, and what is more serious, useless de. 
terioration of the machinery in producing waste energy. 

There is à new product in the market which, in my opinion, 
has obviated all these dangers, for evidently the specialist has 
produced an exceedingly ductile material of considerably 
more agglutinativeness than that of bitumen, whilst it is a 
perfect electric insulator of the first quality and non inflammable, 
and has the additional advantage of being considerably cheaper 
than most compounds. | | 

Опе is too apt to find fault with workmen, when the scien- 
tist should prove the unreliability of the material ; for insulat- 
ion, to be perfect, must be absolutely non-conducting and 
permanent and able to overcome changes of temperature. 

I am not desirous of advertising the owners of this product 
here, but will be pleased to send their name to those who care 
to test their compounds.—Yours, &c., S. W. KELSEY. 

44, Southampton Buildings, Chancery-lane, W.C., May 2. 


ELECTRONS AND ELECTRIC DISCHARGE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The editorial note at the foot of my letter in your 
issue of the 26th inst. tempts me to ask you to give a little 
further space in your journal. 

I do not for a moment wish to say that you are wrong in 
ng that because ions are formed in gases by collision the 
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electrons are caused to free themselves from the eathode by 
the same means. Му point is that authorities differ on the 
subject. Sir Oliver Lodge, in his book on Electrons,” p. 38, 
says: These positive ions then pass along comparatively slowly 
towards the cathode, creep towards it as best they can in face 
of the bombardment: and then, at the last, experiencing the 
violent gradient of potential in its immediate neighbourhood, 
rush up against it and by their shock produce a fresh supply of 
electrons." | 

On the other hand, Fournier d'Albe, in his excellent work 
„The Electron Theory, p. 76, states: When, however, the 
air is ionised i. e., filled with particles each linked with an 
electron or positive atom—these ions beat against the terminal 
opposed to them in sign and shake or pull the opposite charge 
out of the metal." The italics in both cases are mine. | 

We will as an instance in point assume that in a particular 
vacuum tube the cathode is. not sufficiently charged with 
electrons to enable them to escape by their own mutual 
repulsion or motion. The molecules of the gas do not tend to 
pull the electrons out, but when there are positive ions in the 
gas these move towards the cathode and may be regarded as 
being fairly evenly spread over the surface immediately in the 
neighbourhood of the cathode, and to be approaching it at 
low speeds compared with the velocity of light. Being brought 
under the influence of these positive ions the electrons in the 
solid free themselves, and as the resultant of the pulls of the 
positive ions is on the whole normal to the surface the electrons 
are projected in a direction normal to the surface. If they 
were knocked off we should have to rely upon the repulsion of 
electron for electron for giving them direction. In the case of 
the disruption of а radium atom the particles fly off in all 
directions. — Yours, &c., К. М. DEELEY. 

Derby, April 30. 


VECTORS AND WATTFUL CURRENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : We are much pleased to see in your issue of May 3rd 
a letter from Mr. Turnbull, in which he suggests the expres- 
sion wattful component as a substitute for power com- 
ponent." Curiously enough, we had embodied this very term 
* wattful" in & pamphlet which is now going through the 
press. We felt at first some diffidence about bringing it 
forward, but now that it has the support of Mr. Turnbull 
in your columns we shall feel that we can safely do so, 
and it certainly seems to us to be a term that is badly 
wanted. 

In this connection there is another expression that we have 

been doing our best for some time to get rid of, and that is 
“idle current ammeter.” The instrument in question is cer- 
tainly not an ammeter, and does not measure the idle current. 
The term ‘“wattless wattmeter” would probably be more 
correct, but has a rather uncouth sound, so that wo have, 
up to the present, described these instruments as “ idle 
current wattmeters." Perhaps someone can suggest a better 
name, 
It may, perhaps, be objected that these questions of nomen- 
clature should be left to theorists to decide, but we feel 
strongly that manufacturers by using a particular term in 
their trade literature, exercise, whether for better or for worse, 
a very considerable influence. For example, we have been 
much gratified at the success of our efforts to secure the adop- 
tion of the term moving-iron " which we have for some time 
employed as a substitute for ** gravity control," ** electro-mag- 
netic,” “solenoid type," and so forth. 

Although the writer suggested this with Mr. Punga in an 
Institution Paper some three years ago, he would probably 
have been unable to secure its adoption without the co- 
operation of his firm. The term has now become practically 
universal. 

There are several other monstrosities which we should like 
to discuss (such as “recording wattmeter" for “ watt-hour 
meter") but we will not trespass further on your space.— 
Yours, &c., EVERETT, EDGCUMBE & Co. (Ltd.) 

Kenelm Edgcumbe, Director, 

87, Victoria- street, Westminster, S. W., May 7. 


DEPRECIATION OF COMPANIES’ ASSETS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : The discussion upon the depreciation question and the 
very important point raised by Mr. A. A. Campbell Swinton as 
to the difference between depreciation for companies and local 
authorities are evidently some of the most important questions 
electric lighting companies have now to consider. Town councils 
and others have power to purchase undertakings at the end of the 
period on the basis of ** the then value of the plant, machinery 
and apparatus as a going concern ”—i.e., in a somewhat similar 
manner to tramways purchased by local authorities —but the 
valuer will find great difficulty in arriving at the correct value 
of а number of underground mains and other plant compared 
with tramways upon which the valuer invariably deducts the 
depreciation item from the value shown in the companies' books. 

ake the case of an electrical company, with a capital of 
£100,000, who have written off for depreciation £40,000 at 
the end of 21 years, when the property has to be sold “at its 
then value." The company have distinctly proved that, 
although they have spent £100,000 capital, and may have 
well maintained the property during the 21 years, yet, not- 
withstanding, it has depreciated in value to the extent of 
£40,000, and it is difficult to see how any valuer or arbi- 
trator can value the property at more than £60,000 in the face 
of these figures. 

The valuer will very naturally say, You admit your property 
has depreciated to this extent, how can I value it at more! 
You yourselves prove its present value at this sum, and your 
official staff ought to know how the plant deteriorates better 
than anyone else. 

It certainly appears advisable to carry out Mr. Swinton's 
suggestion, and, with the exception of а small renewals fund, 
put all moneys unexpended in dividends outside the company 
into other investments. 

As the point is rather more a legal than an engineering one, 
all companies should take immediate steps to have the ques- 
tion settled by eminent counsel.— Yours, &c., 

London, May 6. А CoNsTANT READER. 


BERMONDSEY ELECTRIC LIGHTING, 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The Corporation of the Borough of Bermondsey 
applied to the Board of Trade last December for a provisional 
order under the Electric Lighting Acts in respect of the 
portion of the borough heretofore known as the St. Olave 
district. The Board of Trade having recently refused the 
application, à committee of the Corporation has issued a re- 
port regretting the result, because the Council had lost a 
profitable portion of the borough, and because the inhabitants 
of that portion will not be able to get a cheap supply of 
electric energy.” 

As this report has been published, it is important that the 
true facts should be made known. 

My company and the London Electric Supply Corpn. are 
supplying energy in the St. Olave district, and the decision 
as to the grant of the order depended upon the answer to the 
question whether the Corporation or the companies could 
give the cheaper supply, and the refusal of the order asked 
for by the Corporation was based upon the evidence given that 
we could and were, in fact, giving a cheaper supply in the 
St. Olave district than was given by the Corporation in the 
adjoining district, or proposed to be given by them in the St. 
Olave district.— Yours, &c., Н. B. RENWICK, Secretary, 

London, May 7. County of London Electric Supply Co. 


TESTING JOINTS IN SUBMARINE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : When making final joints in gutta-percha core out at 
sea, a skilled jointer is generally considered sufficient guarantee ; 
cases may, however, arise where it would be desirable to check 
the jointer—for instance, in gutta-percha core where air bubbles 
have appeared before, or in indiarubber core. For such occasions 
the following method is very suitable :— 

A metal trough filled with water is suspended by a piece of 
gutta-percha core, and a lead to the testing room is clamped окъ 
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to the metal trough. A battery giving a high pressure is con- 
nected to this lead through a sensitive galvanometer, and one 
pole of the battery is connected to earth as well as one end of 
the cable. Any steady deflection due to leakage to be noted. 

When the joint is ready for cooling, and a foot or so of the 
gutta-percha core оп both sides has been bared, carefully cleaned 
with spirits of wine and dried by the flame of a spirit lamp, the 
joint is immersed. If this produces an additional deflection on 


the galvanometer the joint should be rejected. The test incurs 
no delay in splicing through, as the joint must anyhow be 
immersed for cooling. Another noteworthy feature is that a 
fault or low insulation place in the cable does not render this 
test impossible or insensitive. — Yours, &c., 

C.S. “Store Nordiske.” M. JOHANSEN. 


THE ELECTROLYTIC LIGHTNING ARRESTER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Mr. John F. Kelly writes in your current issue point- 
ing out that the electrolytic lightning arrester is a very old 
idea. І до not think, however, that Mr. Kelly has correctly 
understood of what the electrolytic lightning arrester, properly 
so called, really consists. Mr. Kelly says that about the 
year 1893 he designed an arrester consisting of a series of iron 
plates in alkaline liquid. I do not think, however, that this is 
an electrolytic lightning arrester at all; it is simply an ordi- 
nary liquid resistance. Liquid resistances as lightning pro- 
tective apparatus have been in use now for a ше: of yeara. 
When they are effective they suffer under the great disadvan- 
tage of wasting a large amount of energy. The electrolytic 
lightning arrester to which I referred in the letter which I 


Nearly saturated solution of K4Cr.O; and sodium phosphate. Two aluminium 
electrodes, dipping Into solution about 21o. 


wrote in your issue of March 15th depends for its action on 
the peculiar action of aluminium, and certain other metals, 
when used as anodes in certain solutions. 

This property can be best illustrated by a curve(Fig. 1). It 
will be seen that up to about 100 volts the aluminium anode 
interposes a very large resistance to the passage of the current. 
Immediately above this voltage, however, the resistance breaks 
down and a very large current passes. The aluminium anode 
acts, in fact, as a kind of valve, which remains closed for any 
current which comes along at a voltage below a certain value. 
This value is about 100 volts for bichromate solutions. For 
sodium phosphate solutions it is higher. With a number of 
such aluminium cells in series, the seat of the resistance is the 
microscopically thin layers of aluminium hydroxide which form 
on the surface of the anodes. The volt drop across the elec- 
trolyte is very small in comparison. | | 


With ordinary liquid resistances, however, such as are 
formed by iron plates dipping into an alkaline solution, the 
seat of the resistance is tho electrolyte itself, and there is no 
appreciable drop of volts at the surface of the electrodes. 

It is true that à somewhat similar curve to Fig. 1 can be ob- 
tained with any solution and with any electrodes. This is illus- 
trated in Fig. 2, which is taken from a research carried out by 
Dr.Glaserat the Physical Chemical Laboratory of the University 
of Gottingen in 1897. The solution in this case was one of 
caustic potash. It will be seen there is a kink in the curve 
somewhat similar to the case of the aluminium curve. This 
is, however, due to a totally different cause—viz., the electro- 
lytic decomposition of the electrolyte. It takes place at a 
voltage of between 1 and 2 volts, and for this reason it is totally 
impossible to utilise the effect for the construction of a lightning 
arrester. For example, an arrester depending upon this prin- 
ciple would require to have 7,000 or 8,000 elements for a 
10,000 volt line. Ordinary liquid resistances work at a volt 
drop between the electrodes much higher than 1 or 2 volts, 
and, therefore, the effect illustrated in Fig. 2 is never observed. 

I think, therefore, that the first electrolytic lightning 
arrester was the one which I constructed, and which was 
covered by Mr. Ferranti's patent in 1901, 

It might be as well to add that another point about the elec- 
trolytic lightning arrester proper is that it acts as an electric 
condenser of very high capacity, and as such is capable of pass- 
ing to earth an electric disturbance of high frequency at a 
voltage below the breakdown value. І do not think, however, 
that in the practical application to lightning arrester work this 
plays so important a part as the breaking down of the film ; 


Current measured in deflections 
Galvanometer. 


still it is a valuable property of the arrangement, owing to the 
high-frequency disturbances which are, as is well known, set 
up occasionally in transmission lines. 

1 would also like to call attention to Mr. Ferranti's earlier 
patent, No. 3,113 A of 1892. In this patent the use of non- 
inductive liquid resistances as mentioned by Mr. Kelly is very 
fully described. Claims 18 and 19 of this patent read as 
follows :— 

- © 18. The combination substantially as described with high- 
tension dynamo circuits of non-inductive resistances in such 
manner as to admit of the escape of current when shocks of 
excessive pressure from any cause occur. 

“19, The combination substantially as described with high- 
tension or dynamo circuits of non-inductive resistances in 
combination with air-gaps in such manner as to admit of the 
escape of current when shocks of excessive pressure from any 
cause occur.” 

On p. 7 of this patent the following words occur :— 

ч . as is represented in Fig. 36, the non-inductive 
resistance may be made of a number of cells of water in series 
with electrodes dipping into each cell. Or, as in Fig. 37, they 
may consist of long tubes filled with water and being of suffi 
cient section to conduct any desired amount of current. The 
object to be sought after being that they should have as little 
self-induction as possible. Moreover, the liquid resistances 
are desirable from the point of view that а momentary rush of 
current can take place through them more easily. Their re- 
sistance only coming up after current has flowed for some little 
time. . . . discharges may also be used as lightning arresters 


for continuously conducting away and transmitting to earth 
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any electrical charge, rather than letting it accumulate until it 
has reached a sufficient E.M.F. to: break down the insulation 
of the system.” : | 

I have only given a few extracts from this 1892 patent, 
which is а rather long one, and fully describes the use of 
various combinations of non-inductive resistances for the pur- 
pose described. It will be seen that, even at this early date, 
the idea of baving an arrangement which would act as an 
electric valve building up resistance to prevent the continuous 
passage of large currents to earth was concoived. With the 
application of the aluminium cell in 1901, however, a vast 
improvement was made.— Yours, &c., 
| Hollinwood, Lancs., May 3. CHARLES C. GARRARD. 


. KLTERNATING-CURRENT NO-VOLTAGE CIRCUIT- 
| BREAKING APPARATUS. | 


. It is often desirable to have an apparatus suitable for automati- 
cally opening an alternating-current circuit on the failure, or exces- 
sive lowering, of the voltage of supply. Such apparatus has usually 
consisted in the past of an electro-magnet excited by a shunt coil 
fed by the supply. When the voltage falls, or fails entirely, the 
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Trip Coil 
of Automatic 
Circuit Brcaker 


armature of the magnet falls away and opens the circuit breaker. 
The great disadvantage of this form of apparatus is that, on а 
sudden and momentary failure of the supplied voltage, the cut-out 
idet This is a great disadvantage, as the following example will 
Suppose a number of motors are fed from a network which is fed 
by a feeder having considerable length. Each motor is protected 
by а no - voltage release. If now a short-circuit occurs on the net- 
work, causing the fuse to blow on the same, or one of the motors 
is started up too quickly, a very large rush of current occurs which, 
owing to.the resistance of the main, causes a momentary drop of 
voltage in the network. . Should the motors be equipped with the 
usual form of no-voltage release, which operates instantaneously, 
all of them would be cut out of circuit. 
A new form of no-voltage release, desi 
has been put on the market recently by Messrs. Ferranti, Limited, 
which is illustrated above. In this no-voltage release the 
disad vantage enumerated above of the usual form is obviated by 
combining with the no- voltage release mechanism а time element. 
Referring to Fig. 1, the release consists of a shaded pole electro- 
magnet A.“ This shaded pole electro-magnet is energised by a 
shunt current connected across the mains, or to the secondary of a 
potential transformer connected across the mains. , 
‚ Between the poles of the shaded pole electromagnet. a. metal 
disc, B, is pivoted. It is so arranged that when the coil on the 


ed by Dr. C. C. Garrard, 


electromagnet is energised by the supply voltage the disc rotates 
and winds up a tuspended weight, C. The string to which the 
suspended weight is attached has two stops fastened to it, one 
above and one below a slot in a pivoted lever, D, which lever 
carries contacts which, when the weight is in its bottom position, 
come against two fixed contacts and complete an electric circuit 
between them. The completion of this circuit causes current to 
flow round a trip coil, which is adapted to cause the controlled 
cireuit-breaker to open circuit. , When the voltage of supply is at 
its full value, or above a certain minimum, the rotateable disc 
will keep the suspended weight at its top position, and thus contact 
is not made between ths two fixed contacts. When the supply 

tage, however, falls below a certain minimum, the suspended 
weight is too large to be held up by the reduced voltage ; thus, 
it begins to fall, and when it reaches the bottom of its travel, 
contact is made between the two fixed contacts and the switch 
is open-eiteuited. It will be seen that when the weight is wound 
right up, the bottom projection on the supporting string engages 
on the bottom side of the pivoted lever. When the weight is in 
the bottom position, the other projection on the string engages on 
the upper side of the pivoted lever. The time taken by the 
weight to fall gives the time element, as contact is not made 
between the fixed contacts until the weight has fallen to, or 
nearly to, its bottom position. 

The current required to operate the trip coil is preferably taken 
from some other source, which remains unaffocted when the supply 
voltage falls. In some cases, however, the current for working the 
trip coil could be taken from a current transformer included in the 
same circuit as the controlled apparatus. In this case, the trip coil 
would be normally short circuited by the pivoted lever; and this 
short circuit would be removed when the time element had elapsed 
after the supplied voltage had fallen below the fixed minimum. 


SHORT-CIRCUIT TESTS OF ENCLOSED FUSES. 


The true value of an enclosed fuse can probably be only ascertained 
under short-circuit conditions. Normally the circuit will be opened 


* KooLARK " ENcLosED FUSES AFTER SuoRT.cincuiT TEST ON 
| | 500 xw. D.C. GENERATOR. 


by the fuse without noise or, in fact, any indication that trouble 
has arisen. The same fuse might burst with a loud report on a 
“short” backed by plenty of power. In this connection some 
interesting fuse tests took place at the Deptford station of the 
London Electric Supply Corpn. on Friday last, when a series of 
short circuits was made across а 500 kw. 550 volt set with various 
sizes of special Koolark ” fuses made by the Electrical Apparatus 
Co., of Caxton House, Westminster. А description of these fuses 
appeared in The Electrician ” INDUSTRIAL SUPPLEMENT for March. 
‚ Each fuse was in turn connected to the 'bus bars by short cables, 
and the only other apparatus in circuit was & switch and a circuit 
breaker set at 8,500 amperes. Each fuse was in turn switched 
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across the generator terminals, so that they were tested under ex- 
ceedingly severe conditions. In every case we understand that 
the fuse acted instantaneously without explosion or appreciable 
noise, and until the generator attendant was notified, he was 
unaware that the tests were taking place. These results are at- 
tributed to the Koolark feature of the fuse by which a cooling 
fluid is set free on short circuit. The London Electric Supply 
Corporation has, so we are informed, at various times tried every 
other fuse on the market, but hitherto no fuses have been able to 
stand the. severe conditions without exploding. The adjoining 
illustration shows several fuses after the test, and the table below 
gives details of the tests : — | 


Rating of Fuse. Effect of Short Circuit on Fuse. 


- : Remarks. 
Volts. Amps. Flash. Report. 
550 50 Slight Slight noise |The circuit breaker 
550 75 None None was set at 3,500 
550 15 None | None amps., and in no 
550 | 100 Slight * Slight noise case did it open. 
` 550 100 Копе | None | 


There was no explosion effect or mechanical effect on the fuse in 
any of these tests. The tests were made in the presence of Messrs. 
Feetham & Ellis, of the London Electricity Supply Corpn.,and Mr. 
Amberton, of the Electrical Apparatus Co. 


‘“MORRIS & LISTER" KNIFE SWITCH. 


These switches are of novel design and embody a number of 
interesting points. The blade is of cast aluminium, equal in con- 
ductiog power with the ordinary copper blade. Without increase 
in weight, the increased section gives a stiff blade and ensures in 
every wey a mechanically strorg and rigid switch. The contact 
surfaces of the blade and the sides of its bearing are milled at one 
operation, so that the surfaces are perfectly true and parallel. 

The quick break is effected by an auxiliary copper blade let into 
a slot on the inner surface of the aluminium blade. The auxiliary 
blade is pivoted to the main blade at its lower end, aud makes con- 
tact in an extension of the upper copper stalk. The switch cannot 
therefore break circuit on the mein contacts. The fact that the 
quick- break blade is hidden from sight, except when the switch is 
being operated, adds much to.the neat appearance of the switch. 

A novel feature of the design is the construction of the main con- 
tact clips. These consist of two U shaped pieces of hard copper 
strip, both ends of which are secured into the brass block in which 
the main copper stalk is screwed. The blade works between these 
copper clips, and, when it is pushed home, the clips do not curve 
outwards, but tend to move out parallel to the blade, thus ensuring 
contact óver the whole of the contact surface of the blade. The 

construction of the clips also admits of a larger pressure than usual 
being exerted on the contact surface. . e 
. The makers claim a much better contact than is usually obtained 
and а correspondingly reduced heating and voltage drop, tests 
showing that the voltage drop is Jess than one-half that occurring 
with contact clips of the well-known “ M.“ pattern. At the nominal 
capacity of the switch, the current densities in the current-carrying 
pa ti do not exceed 1,000 amperes per square inch in copper (even in 
the contact clips themselves where the current density is frequently 
- high) or its equivalent in the aluminium blade. The contact density 
is not greater than 60 amperes per square inch at the contacts as 
they are at present rated. 
The same type of oli 
switch fuses of the tubula 


is employed by the makers for a line of 
r porcelain handle pull-out type. 
FA 2 


. PARLIAMENTARY INTELLIGENCE. 


LONDON ELECTRICITY SUPPLY BILLS. | 
In the House of Commons last night (Thursday) the London County 
Council (Electric Supply) Bill, the Administrative County of London and 
District Electric Power Bill, and the London Electric Supply Bill came 
on for second reading. 
The London County Council (Electrio Supply) Dill was taken first, and 
Mr. COURTHOPE moved its rejection, contending that the powers of in- 
_creasing the indebtedness of London were almost unlimited under the 
Bill, and that it was the height of folly to set up a sinking fund extending 
over 65 years, such a period being many times the life of electrical plant. 
With the advance of modern invention, existing plant would have to be 
replaced over and over again before the money was repaid. He also ob- 
jected to the power to trade in electrical appliances, on the ground that 
it would be a dangerous interference with wholesome competition and 
private enterprise. E | 
Sir SAMUEL SCOTT seconded the rejection. 
Mr. MACKINNON WOOD, in supporting the second reading, denied 
that the proposals, if the intentions of the late Council were carried out, 
` would have the effect of extinguishing private enterprise. As to increas- 
ing the indebtedness of London, they could raise no money by loan with- 
out coming to Parliament year by year. Marylebone and Woolwich were 
excluded because, instead of obtaining powers and setting up a municipal 
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supply, they had committed the initial mistake of allowing to be set u 
companies which had afterwards to be bought out at enormous cost, aad 
the County Council hesitated to encumber the projected municipal under. 
taking with the enormous premium which had had to be paid—£700,000 
in the case of Marylebone alone. | 

Mr. W. F. D. SMITH (Strand) and Mr. BONAR LAW (Dulwich) both 
supported the Bill, and the PRESIDENT of the BOARD of TRADE (Mr. 
LLOYD-GEORGE) said he should vote for the second reading on the 
ground that the Bill represented the unanimous recommendations of the 
Parliamentary Committee of last Session. 

The debate was proceeding when we went to press. 


RADIO-TELEGRAPHIO CONVENTION. 
(Continued from page 141 of the present issue.) 

Sir William Preece was followed by Dr. J. A. Fleming, F.R.S., who 

submitted а lengthy statement, which we give nearly in extenso. 
Dr. FLEMING : I have been closely and practically connected with the 
progress of electrical engineering during the past 30 years. I have 
electric wave research a speciality. In 1899 I was invited by Mr. 
Marconi to act as scientific adviser to his company. I assisted him in 
designing apparatus fos the first power station in the world for long-dis- 
tance wireless telegraphy, and am intimately acquainted with his work, as 
well as that of other inventors on tbis matter. I may say, however, 
that my knowledge of the subject of wireless telegraphy is purely on 
its scientific and engineering side, and I have no connection with the 
business of commercial management of the Marconi or any other com- 
pany. I have read the evidence laid before the Committee and also the 
report of the Conference held at Berlin. In reading the evidence laid 
before the Committee I am, much impressed with the rather disjointed 
manner in which the scientific aspect of the subject has been presented to 
the Committee, I venture to think it may be an assistance if I were to 
lace before the Committee a more connected view of the present con- 
dition and future prospects of electric wave telegraphy, with the object of 
enabling the Committee to judge whether the mode of regulating it pro- 
posed by the Convention will achieve the purposes desired, or, on the 
other hand, have the effect of hindering the progress of an art which is 

still extremely young, although immensely useful. 

The idea of telegraphing between places not connected by a continuous 
wire is not new. As far back as 1838 Steinheil, of Munich, who sug- 
gested the earth return in telegraphy, anticipated that in time telegraphy 
might be conducted altogether through the earth without wires. Morse 
and Gale at Washington in.1842 began experiments on telegraphy across 
rivers without connecting wires, and were followed Бу Lindsay in Eng- 
land. After the invention of the telephone Trowbridge, Preece, Rathenau, 
Strecker, and many others prosecuted researches in the same direction, 
and later on Edison, Gilliland, Pheps, and others invented a form of 
telegraphy to moving trains. From and after 1886 Sir William Preece de- 
voted himself to the subject, and his work and that of the Post Office 
officials on the so- called conductive-inductive method has been described 
by Mr. Gavey in his evidence before the Committee. These earlier 
methods of limited range were thrown into the background by the rise 
and invention of electric ог Hertzian wave telegraphy. In 1892 Sir 
William Crookes, in а remarkable magazine article, made the suggestion 
that Herizian waves might be used for this purpose, having had bis 
imagination stimulated by Nikola Tesla's brilliant experiments on high- 
frequency electric currente. In 1894 Sir Oliver Lodge gave his well. 
known lecture at the Royal Institution on The Work of Hertz and 
Some of his Successors.” In that lecture there was not the slightest 
reference to the use of Hertzian waves in telegraphy. Subsequently 
it was stated that members of the audience, notably Dr. Muirhead 
and Mr. Campbell Swinton, had been stimulated by the experi- 
ments shown to attempt to apply the methods for telegraphic pur- 
poses, The important matter, however, is not what they tried, 
but what they succeeded in doing, and there is no contemporary 
record that they had any such success as to constitute it a new technical 
advance. At that date the attention of physicists was more directed to 
the extension of Hertz’s work on its scientific side than its application to 
transmit intelligence to a distance. · Distance effects had, however, been 
observed and imperfectly understood facts noted. As far back as 1879 the 
late Prof. D. E. Hughes had shown that a tube full of metallic powder in 
connection with a telephone and voltaic cell was curiously affected by an 
electric spark at a distance. Branly, in France, had discovered the 
effect of a distant electric spark on the conductivity of a loose metallic 
contact, now called іре: coherer action, and Popoff in Russia had 
applied the same for;observations on atmospheric electricity. Although 
‘the rudiments of electric wave telegraphy were to be found in 
these experiments they did not rise beyond laboratory experiments or 
out-of-door effects transmitted much less than a mile, and although 
these things were well known it was clear that additional invention was 
required before they could be utilised for practical telegraphic purposes. 
That invention was made and added when Marconi connected one end of a 
Hertzian wave-oscillator to the earth and the other end to an insulated 
elevated plate carried on a long wire at the transmitting station, and like- 
wise connected one end of a greatly improved form of Branly coherer or 
metallic filings tube at the receiving station to earth and the other end 
to an insulated elevated wire and plate. The effect of this device was 
to change entirely the capabilities of the apparatus and render possible 
actual telegraphy by electric waves, and this, together with the other 
improvements introduced by Mr. Marconi at the same time converted a 
mere laboratory apparatus into a telegraphic appliance. However much 
Мг. Marconi may have benefited by the work of his predecessors, 
the fact remains that, whilst before his work in 1896 there was no 
electric wave telegrapby, since that date it has gone forward with 
giant strides and there has been a flood of inventions, patent improve- 
‘ments and research starting from his fundamental improvements. 
The value of an idea of this kind s not to be measured by its 
intrinsic simplicity, but by the degree to which it stimulates further 
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invention on the part of numerous other people. 


нє systems of wireless telegraphy. It should be clearly underatood that no 
form of wireless telegraphy has yet been devised which has any practical 
importance or extensive use at the present day except that involvingeleotrio 
or Hertzian waves. Moreover, all the various so-called systems make 
use in some form of the antenna or aerial, air wire or elevated insulated 
conductors at both sending and receiving ends, which characterised 
Marconi's first successful form of telegraphic apparatus. The modifica- 
tions which have been introduced are in details not essential principles. 
It has been found, for instance, that for short distances, or even up to, 
say, 50 miles or во, the earth connection introduced by Marconi at the 
sending and receiving end can be replaced by a large capacity or 
condenser. Instead of connecting the antenna directly to the earth, it 
may, as Sir Oliver Lodge has pointed out, be connected through large 
condenser, but as high frequency currents pass freely through such a 
condenser, this is electrically equivalent to a metallic earth connection. 
Again, instead of exciting the oscillations in the antenna by charging it 
with electricity and discharging it suddenly, it was found to be better to 
connect it directly or inductively to another circuit containing а con- 
denser of large energy storage in which powerful electrical oscillations 
can be set up by charging and discharging the condenser suddenly. A 
large number of devices has been invented for detecting the oscilla. 
tions created by the electric waves in the receiving antenna, but 
these cannot in any proper sense of the word be said to create a 
new “system” of wireless telegraphy. Тһе Lodge-Muirhead system, 
Slaby-Arco-Braun system, the De Forest system, and the Fessenden sys- 
tem of wireless telegraphy, which have been mentioned to the Com- 
mittee as separate systems, are all similar in principle to the Marconi 
system in that they involve (i.) the use of electric or Hertzian waves as 
the means of communication; (ii.) they. ell-xmeko: uge of the antenna at 
receiving and tending stations, first introduced by Marconi; (iii.) they all 

e use of an earth connection at both ends, or what is equivalent to it; 
(iv.) they all employ a Hertzian or oscillatory electric spark at the trans- 
mitter; (v.) they all create a disturbance in the universal ether, called an 
electric wave, by the high пейпепеу or rapid electric currents set up in 
the antenna at each oscillatory spark ; (vi.) they all employ some means 
of detecting the feeble oscillatory electric currents set up in the receiving 
erat the arriving electric waves. The more recent forms of trans- 
mitter differ from the earlier only in the number and energy of the waves 
sent out at each discharge spark. ч 

In the early form of Marconi transmitter at each electric discharge of 
the antenna & very few electric oscillations are created in it which more- 
over rapidly die away. They are said to be strongly damped. The sparks 
made by the ordinary induction coil used come at the rate of about 50 per 
second, and each spark may excite only а very few oscillations in the 

antenna and radiates corresponding waves. In more modern forms of 
transmitter these trains of oscillations and waves are not only more 
energetic, but in each train the oscillations are more numerous and die 
away more slowly. They are called feeble damped waves. In the most 
recent form of transmitter the trains of waves are continuous, or nearly 
continuous, ani do not die away at all. They are called undamped 
waves. There are three methods of creating undamped waves: (i.) 
A mechanical method, by means of a high frequency alternator ; 
(ii.) the electric arc method, due to Duddell and improved by Poulsen ; 
and (iii.) a mechanical and highly effective method which is a recent in- 
vention of Mr. Marconi and not yet described in detail. In some ways 
these undamped wave transmitters are an advance on the Hertzian spark 
transmitters. The arc method of Poulsen is by no means the only, or the 
best, method known for producing these undamped oscillations, though 
very considerable prominence has been given to this method lately. Itis 
much more difficult to use than the simple form of spark transmitter. 
‘Each of these forms of transmitter for creating strongly damped, feebly 
damped and undamped electric waves has its own appropriate form of asso- 
ciated receiver and, it may be said, exhibits its own peculiar virtues and vices. 
The strongly damped spark transmitter is an easily managed device of 
great simplicity but the corresponding strongly damped receiver is sensi- 
tive to nearly every stray or vagrant electric wave passing through space, 
The feebly damped spark transmitter requires a little more skill to handle 
it and tune it. The corresponding feebly damped receiver is much more 
selective in its wave reception, and is sensitive to electric waves of only a 
certain limited wave-length and damping. The question of how wide or 
narrow may be the limits of wave-length and damping within which it is 
affected is a complicated question. It is partly («) a matter of the energy 
of the incident wave, (5) partly of the skill of the operator and (c) partly 
of the damping of the receiver. 

The arc method of producing undamped oscillations is much more 
difficult to handle than the simple spark transmitter. Mr. Marconi has 
recently, however, invented a new and very simple method of creating 
powerful trains of continuous or undamped waves, which, I venture to 
think, will exhibit а great advantage over the arc method, at least for 
large powers. The antenna which is used for the reception of undamped 
waves can be made still more selective in its action as compared with the 
feebly damped receiving antenna, but it then requires more skill to keep 
its corresponding transmitter in tune withit. There are, thus, three 
characteristic qualities of the electric waves used in telegraphy, 
viz., wave length, wave energy and damping. These correspond to 
the tone, loudness and duration in the case of sound signals. In 
the regulations of the Berlin Conference the last two qualities are 
entirely ignored, and waves are differentiated merely by wave-length. 
This is quite unscientific. As regards the means for making any parti- 
cular antenna sensitive only to waves of one particular length and 
damping, the means so far empioyed are based chiefly on the facts 
of electrical resonance. Every electric circuit containing capacity and 
inductance, or electric inertia, has its own particular rate of vibration 


In the evidence 
already before the Committee a great deal has been said about various 


due to sunlight, radioactive matter in the soil and cosmical action. 
transparency of our atmosphere to long Hertzian waves varies from hour 
to hour and day to day. Its laws of variation are slowly being dis- 
covered, and it accounts for much of the irregularity in transmission 
which puzzled early experimentalists. Under some conditions trans- 
mitters of small power will send messages over unusually great distances ; 
under others transmitters of large power are curiously limited in 
their range. This altogether vitiates the calculations of those who think 
that there is a hard and fast limit to the sphere of influence of any one 
transmitter. 
telegraphy is still a young art. Hundreds of patents are taken out every 
year for improvements, and the chief workers are still actively engaged in 
struggling with its outstanding problems. Electric wave telegraphy has, 
moreover, this peculiarity, on which I wish to lay very great stress —viz., 
that experiments for its improvement cannot be carried out on a small 
scale. To make any useful invention in i$ each idea must be tested for 


like а tuning fork and is setin vibration most easily when acted upon by 


impulses at that rate. But their are other methods at least as promising, 
illustrated by Mr. Anders Bull’s method, in which privasy is secured, 
not by the use of a particular wave-length but by the use of certain agreed 
intervals between the wave trains. I mention this to show that invention 
has by no means reached its finality in the methods for securing privacy of 
communication. ain, there is the important question of locating the 
direction from which waves are coming and limiting the all-round diffu- 
sion of the emitted radiation. Mr. Marconi has achieved a good?deal 
towards this end by the use of bent antenne, and you have heard from 
one witness that Lieut. Ryan, R.N., has made some observations of this 
effect. Prof. Braun, of Strasburg, Mr. de Forest in America, and others 


have worked at it with a certain degree of success. 


Auother matter to which I wish particularly to draw the attention of 


the Committee is the difficulties which surround electrio wave telegraphy 
arising from the ever-varying transparency of our atmosphere to Hertaian 


waves. There is an absorptive effective on long and strong electric 
waves over great distances, due to electric charges existing in our atmo- 
sphere. This is technically termed atmospheric ionisation, and is chiefly 


The 


All these things support the conclusion that electric-wave 


some time in real practical telegraphic work. To overcome the difficul- 


ties of trans-Atlantic telegraphy we must experiment across the Atlantic. 
It is not the slightest use to try the proposed methods across the English 
Channel. 
ments on the scale of 12 in. to the foot. Much has been accomplished, 
but still more remains to be done. Again, wireless telephony, or tne 


Valuable additions can only now be made to the art by experi- 


transmission of speech by electric waves, has made more than a begin- 
ning, and I have the strongest belief that the problem of trans-Atlantic 
telephony is not only solvable but quite practicable. 

Now, at this stage of the development of a progressive but infantile and 
yet important art, the proposed International regulation of it amounts to 
а suggestion to put a lusty infant into a close-fitting suit of armour, the 
ostensible purpose of which is to inorease its usefulness, but the real 
effect of which will be most certainly to stop its growtb. That this is 
not an imaginative fear is clearly seen when we look back at the history 
of electric lighting, In 1882 electric lighting was very much in the same 
stage of progress as wireless telegraphy is now. It had emerged from a 
laboratory into a certain practical condition. The British Govern- 
ment of that day, moved by a fear of monopolies, thought the time 
ripe for legislation, and Mr. Chamberlain introduced and carried 
through Parliament an act entitled “ Ап Act for facilitating Electric 
Lighting.” Now we all know what happened. This premature legis- 
lation crippled the industry. Fiye years afterwards it had to be 
reconsidered and amended, and so far from “facilitating” electric 
lighting it caused this country to lag greatly behind others in which no 
such artificial regulation of it had taken place. Iam not suggesting for 
а moment that there is a parallel between the nature of the regulations 
in the two cases. Iam only using it as an illustration of the fact that 
the wisest statesmen may be greatly mistaken in the effects they antici- 
pate will result from the legislative control of a young but growing art. 
When the bandages of official regulations are imposed оп a technical 
application of science in the early stages of its development, the imme- 
diate effect is to hinder and delay the introduction of improvements. 
Thus, for example, itis acknowledged that our means of isolating wire- 
less stations is still somewhat imperfect. Very well, then, let stations 
continue to interfere, and the pressure of necessity will sooner or later 
bring forth the required invention, overcoming the difficulty. It, how- 
ever, we endeavour to make bureaucratic regulations supply a more speedy 
but artificial remedy we may purchase a slight immediate advantage, but 
we delay or hinder the natural evolution of the art and the discovery 
of the true remedy. In much which has been laid before the Committee 
on the subject of interference the evidence has not always been as com- 
plete a8 could be desired. For instance, the Committee have heard from 
witnesses that interference and overhearing takes place between various 
stations. The important question is whether this overhearing was volun- 
tary or involuntary. Were the operators doing all that could be done— 
i.c., had they the skill and apparatus to prevent overhearing if they 
desired? There is a great difference between not being able to 
avoid overhearing what is said in a room because the walls are 
too thin or the speaking too loud, and putting one’s ear to the 
keyhole on purpose to hear. Now, the remedy of the Convention 
is to define the wave-lengths to be used in commercial work and 
reserve other ranges for naval and others for trans-oceanic work. 
There are no regulations limiting the damping or the maximum wave 
energy in a train which may be used, yet a station emitting a powerful 
strongly-damped wave of legal wave length is a far greater offender and 
nuisance than a station sending out a wave not of correct legal wave- 
length but less maximum energy and fecbly damped. І point this out to 
show that the Conference, in the laudable desire to make short and simple 
rules, has overlooked important scientific facts. The true remedy for 
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wireless interference is not to define a couple of wave-lengths and make 
all efse illegal, but to let the pressure of necessity develop the full scion- 
tific solution of the problem. If the commercial organisations now con- 
ducting wireless telegraphy are left to themselves to develop the inven- 
tion in accordance with the natural laws, the mere struggle for existence 
will compel improvements, If, however, weinterfere with the operation 
of this natural process by bureaucratic regulations we artificially foster 
the unfit, remove the strongest stimulus for improvement in the fit, stereo- 
type existing imperfections instead of allowing them to work out their 
own salvation, and condemn the art to be content with a less degree of 
perfection than it would otherwise attain. It is to be hoped, therefore, that 
the Committee, in arriving at their decision, will take this broad view of 
the case and look to the futare as well as the present. The real danger 
is not the upgrowth of a monopoly, but the artificial restriction of the 
development of an art of the greatest importance to the world. 

We must defer the conclusion of Dr. Fleming’s interesting statement 
to our next issue. 

The Committee did not sit yesterday (‘Thursday), 


L.&N.W. RAILWAY CO.'8 EUSTON-WATFORD 
ELECTRIC RAILWAY. 


A Select Committee of the House of Commons (presided over by Sir L. 
Melver) has passed the scheme for the construction of an electric railway 
from Euston to Watford. 

Sir RALPH LITTLER, K.C., in opening the case for the promoters, 
pointed out that the L. & N.W. Rly. Co. had four lines of railway run- 
ning out of London, but they had come to the conclusion that it would 
be unwise to add to the number of platforms at Euston, and 
that the best way to deal with the matter would be to construct 
an entirely new electrical railway, with an underground station 
at Euston. The proposal, therefore, was to make a railway which 
would start at Watford Junction. There would be a branch to Croxiey 
Green, and the railways would join at a station in Watford. The 
line would run in the open along the western side of the existing railway 
till it reached Loudoun-road. Then it would go underground, and the 
up line would pass to the eastern side of Euston station and the down 
line to the western side. They would have a constant service, with no 
shunting. It would cost £2,366,500 to construct the line. 

Mr. L. TRENCH, assistant engineer of the company, said that the 
proposed line would be 224 miles long, of which 2} would be underground. 
Only one-tenth of the line was in the County of London. 

Mr. POLLOCK, K.C., urged that the committee should insert the Lon- 
don County County clause with regard to workmen’s trains, as in the case 
of the North-East London line. Workmen’s trains could not be forced 
on the company by the Railway Commis:ion. All they could do if the 
company refused to give those trains was not to allow a remission of the 
passenger duty. 

After discussion, the Committee drafted the following clause: “ Pro- 
. vided facilities be provided for the carriage of workmen to and from their 
work over the railway at fares which shall not exceed the fares at present 
charged for workmen in respect of corresponding journeys over the com- 
pany's existing line between Watford and Euston. This clause shall not 
in any way operate to the prejudice of the Cheap Trains Act." 

Sir R. LITTLER agreed to the insertion of the clause, and the cəm- 
mittee declared the preamble on this part of the bill proved. 

Coventry Corporation Bill—The preamble of this bill, which 
provides for the extension of the area of electricity supply, for further 
borrowing powers, & o., has been found proved by the House of Lords 
Committee. Evidence was given by the city electrical engineer (Mr. 
Joseph A. Jeckell), who submitted tables showing the great development 
of electricity supply in the district, the increasing demand for energy for 
power and lighting, and the improved financial position. 

Miscellaneous Bills—The Richmond (Surrey) Electricity Supply Bill 
has been read a second time. 

The Great Northern & City Railway Bill has been ordered for third 
reading. | 

The Central London Railway Bill has been read a second time. 


LEGAL INTELLIGENCE. 


— 


Thermit (Ltd.) v. Weldite (Ltd.) 


On April 27 Mr. Justice Warrington delivered judgment in this action 
brought by plaintiffs to restrain alleged infringement by defendants of a 
patented chemical and metallurgical process of producing metals from their 
compounds. The case occupied several sittings of the Court, and a great 
deal of technical evidence was given. The facts sufficiently appear from 
the following judgment : — 

His LORDSHIP said: Plaintiffs are the registered owners of three 
letters patent, all said to have been infcinged by defendants. The first, 
No. 16,685 of 1896, is for an improved method of producing metals from 
their oxides, sulphides and chlorides. The other two are for a method of 
employing the metal so produced and the intense heat generated in its 
production for the joining of separate pieces of metal. The principal pras- 
tical application of the three inventions is the joining in situ of tramway 
rails. Defendants deny infringement and attack the validity of the 1896 
patent upon the grounds of want of subject matter, prior user and lack of 
utility in reference to certain metallic compounds specified in defendants’ 
further particulars. As to the patents of 1901 and 1902, the attack on 
the validity of the patents was not pressed, except that it was contended 
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that unless a particular construction is adopted, which (as defendants 
say) would entitle them to succeed on the issue of infringement, the 
patent of 1901 is lacking in subject matter. Aluminium has a strong 


affinity for oxygen, and if mixed in a powdered condition with the oxide 


of certain metals and brought to the temperature of fusion it combines 
with the oxygen in the compound. The result is a molten mass, consist- 
ing of (1) alumina slag or oxide of aluminium and (2) the pure metal. 
The heat developed in the process of combination is extremely intense. 
Aluminium has a similar affinity for sulphur and chlorine, and acts in a 
similar manner on the sulphides and chlorides of certain metals. In 1894 
Claude Vautin obtained letters patent for anlimproved process for the 
extraction of metals from oxides and sulphides.” This was, in effect, for 
& practical means of utilising, for the production of metals in a pure 
state, the affinity I have mentioned and the high temperature developed 
in the combination of the aluminium with the oxygen or sulphur, No 
express directions are given in the specification of 1894 as to the mode 
ia which the temperature necessary to start the reaction is to be obtained, 
but it is common ground that it was to be by external means. In fact, 
this invention does not seem to have been put into practice except by 
Vautin himself and his assistants. The means employed were, in the 
case of larger crucibles, heating in a coke furnace, and in the case of 
small ones, heating by means of a blow pipe flame applied externally 
and over а considerable area. It was found that in the case of some 
metals, and notably that of iron, the reaction, when brought about by 
external heat, was of so energetic a character as to partake of the nature 
of an explosion and to occasion the loss of a large portion, if not the 
whole, of the material. In the case of some metals, and particularly 
chromium, the reaction was quieter. The invention for which the letters 
patent of 1896 were granted was intended to meet the difficulty men- 
tioned. The complete specification of this patent commences with certain 
statements of fact, and it is called ‘‘an improved method for the pro- 
duction of metals and alloys." The first paragraph is as follows : “ It 
motallio с ds containsag orygen, sulphur or chlorine, for instance, 
oxides, sulphides and chlorides, are heated with aluminium ”—] take it 
that means in connection with aluminium, in contact with aluminium — 
* the metal of the compound is separated out. When the aluminium is 
employed in excess an alloy of aluminium and the metal of the compound 
is obtained. If different metals are reduced at the same time au alloy of 
these metals is obtained. This method may also be employed for the 
production of an alloy of a metal or metals with a metalloid or with 
metalloids as silicium "— which is the same thing as silicon —‘‘arsenic, and 
soon, The aluminium should be employed in a finely-pulverised state if 
good results are to be obtained, and it is necessary to heat only a little 
portion of the whole mixture to the temperature of reaction. After 
having brought this little portion to reaction by the heat of a flame, of a 
burning piece of magnesium or by electricity, the adjacent parts of the 
mixture are ignited successively and automatically by the parts being 
already in reaction; by this method a very soft reaction without ex. 
plosions is gained.” The first of those paragraphs (from line 15 to 
line 21) merely states in general terms the effect of the reaction when 
certain metallic compounds are heated with aluminium ; and I think 
that statement is plainly confined to those metallic compounds with which 
the reaction can take place when they are heated with aluminium. The 
second pa ph is a statement in general terms of the nature of the in. 
vention which he is afterwards going to describe. Another paragraph begins: 

„When the whole mixture of the pulverised aluminium and the com- 
pound to be reduced is heated to the point of fusion, by an exterior 
source of heat, such an energetic reaction takes place that by its 
vehemence a certain quantity of the material is ejected and thrown out 
of the crucible before the reduction of the compound is fully effected, so 
that the said quantity of material and the fuel consumed for heating the 
same are wasted as far as the operation is concerned." In that para- 
graph he is obviously referring to the process as he had previously de- 
scribed it in the specification of 1894, and is pointing qut the defect and 
difficulty alluded to. Another paragraph begins: ‘‘ Now it is the object 
of my invention to remedy this defect or loss, aud to this end I cause, as 
already mentioned, the reaction, instead of taking place simultaneously 
throughout the whole mass, to take place at one point or place only of 
the mass; in other words, I initiate the reaction at a certain point or 
place in the mass, and then cause it to proceed or spread from this por- 
tion of the mass to the remaining portion of the same." There he is 
going back to the second paragraph, and pointing out how that which he 
has mentioned in that paragraph will meet the difficulty which he has 
mentioned in the third paragraph. Then he proceeds to show how he is 
going to do it: ‘‘To start the reaction I may, for instance, ignite the 
mixture of pulverised aluminium and of one or the other of the 
compounds above mentioned in a finely pulverised state"—the next 
words, I think, are very important—''(or, more precisely, à small 
portion of that mixture) by means of a blow-pipe flame directed 
against it, or by means of a piece of sheet or band magnesium which 
is inserted into that portion of the mixture and 1з then ignited. 
I prefer, however, to make use of a special igniting mass for 
starting the reaction, such igniting mass being composed of a similar 
mixture to that to be treated, but which generates greater heat and gives 
rise to a more intense reaction on being reduced. The combination or 
compound forming the mixture must, therefore, be easily reducible, and 
I may mention as examples of such a mixture oxide of lead and baric 
peroxide with aluminium, but other similar oxides and peroxides may 
be used, if desired, in combination with aluminium." І think it is quite 
plain that when he speaks of starting the reaction and gives those 
instances of the means by which it may be done he is referring exclu- 
sively to the employment of those means for igniting the mixture inside 
the crucible. Further on he says: The igniting mass may either be 
loosely strewn upon the material or mixture to be treated, and may be 
ignited by а magnesium band or by a match, or it may be formed into 
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balls or similar bodies by pressure, or by means of a suitable cement, 
and a magnesium band may then be put into each of the said balls or 
bodies. The latter are slightly pressed down upon and into the material 
or mixture to be treated, and when ignited they start the reaction of the 
said material or mixture. The reaction may be continued by adding 
fresh material to that contained in the crucible, and I prefer to press 
the said fresh material into the shape of cubes, prisms and the like." 

Ав I understand, the method adopted by plaintiffs is that of ignition 
powder. A little ignition powder is put on the top of the mixture in a 
crucible and lighted with a match, and in about 30 seconds the whole 
contents of the crucible are in a molten condition of intense heat which 
I have already mentioned. The only point which is mentioned for the 
first time in this specification in that paragraph is the continuation of 
the process by adding fresh material. That seems to me to be a point of 
considerable importance, because, at all events with oxide of iron and 
those as to which the reaction is violent, it would have been impossible 
to add the fresh material under the process inyolving external heating. 
It could only be done where thé reaction, as in this case, is quiet, as 
here described. In the next two paragraphs Vautin says : ‘‘ The alu- 
minium may be replaced by a mixture or an alloy of aluminium and 
magnesium. · By making use of the improved method above described I 
am enabled to produce refractory шеш. such as chromium, manganese 
and the like, in large quantities and on a commercial scale, and I can also 
produce alloys of refractory metals, as well as of a refractory metal, with 
aluminium, and also of & refractory metal or metals with an alkali metal 
or metals, with a metal or metals of the alkaline earths, with the metals 
of a rare earth or earths, and so on. The metals are gained per- 
fectly free from carbon, silicium " (or silicon) “and other impurities, 
and that is a great advantage of this method.” I am satisfied on the 
evidence that the statements of fact contained in those two paragraphs 
aretrue. After giving certain examples of how he carries it into effect 
he says: In the same manner all the metals or their alloys, as already 
mentioned in the first part of tho specification, can be gained." It was 
suggested by defendants that those words show that the inventor had 
deliberately informed the world that this process could be carried out in 
such a manner with all the metals that all the metals could be gained. 
In my opinion, to a chemist, as M. Vautin is, and to those to whom this 
specification was addressed, that would be an absurdity. He then claims 
his invention in nine rate claims. Claim 9 is as follows: The 
described method of producing metals and alloys from metallic com- 
pounds containing oxygen, sulphur or chlorine alone, or two of or all, such 
method consisting in finely pulverising the compound, mixing it with 
finely-pulverised metallic aluminium or aluminium and esium, 
heating a small portion of the mixture to start its reaction and after- 
wards adding the remaining or main portion, во as to heat it from 
the heat of reaction of the first portion, whereby the reaction automati- 
cally spreads throughout the whole mass, substantially as set forth.“ 
That refers to the reference as to continuing the process. It was said 
by defendants that claim 9 would cover the heating by external heat of 
the small portion and then the adding of the further portion, and that 
therefore it was anticipated by the patent of 1894, or, at all events, the 
claim here made was without sufficient subject matter. In my opinion 
that is not the construction of the claim. I think if you read the claim 
with a view of ascertaining its real meaning, Vautin is, in that claim as 
in all others, referring to the internal heating. 

To sum up, in the first place, bearing in mind (as I havo already 
stated), that it is intended to be read by chemists, I am of opinion that it 
must be read as referring only to these metallic compounds which are 
capable of reduction by the action of aluminium—in other words, it is a 
supplement to the specification of 1894, substituting internal for external 
heating as the means of producing the temperature of reaction. Secondly, 
the internal heating is to be of a strictly local character affecting only a 
small portion of the mixture, leaving the rest cold. Thirdly, claim 9 is 
intended to be confined to the internal heating of the small portion 
and does not comprehend external heats of such small portion. Defen- 
dants contended that the claim ought to be construed in the more com- 
prehensive manner, and so construed is too wide. I think the narrower 
construction is correct. If the specification is construed as I think it 
ought to be, then, in my opinion, on the evidence, there ia ample subject 
matter, and that defence of want of subject matter, therefore, fails. With 
regard to prior user, there is no evidence of internal heating having been 
employed to produce the temperature of reaction, and this defence, there- 
fore, also fails. | 

There remains the defence founded on the fact that the process will 
not werk with certain metallic compounds. The invention is useless 
with the compounds mentioned in par. 5 of the defendants’ original par- 
ticulars, and the results cannot be obtained. But the answer, in my 
opinion, is that the suggestion as to the scope of the claim is unfounded : 
it did not extend to all oxides, sulphides or chlorides, but only to those 
which are capable of being reduced by aluminium under the conditions 
described in the specification. There are certain compounds in reference 
to which a chemist could say from thermal data readily accessible 
whether they would or would not come within the above description. 
There are others which are on the border line, and it might be necessary 
as to those to try by experiment, but the experiment would be merely for 
the purpose of ascertaining whether а particular compound answers а 
certain description sufficiently indicated in the specification; and the 
fact that in certain cases an experiment of that kind might be necessary 
ought not, in my opinion, to affect the validity of the patent. Now as to 
infringement. Defendants have beyond question carried out the reduc- 
tion of oxide of iron in the manner described in the specification, with 
one exception, namely, that they have replaced a small portion of the 
aluminium by silicon, another metal capable of reducing oxide of iron. 
In my opinion, the true result of the evidence on this point is that this 
change is а mere colourable variation, that the reduction, notwithstand- 


ing the variation, continues to be substantially a reduction by aluminium 
such as is described. Viewing the question in this light I have not, in 
my opinion, to consider, and do not determine, whether on the evidence 
& mixture of silicon and aluminium was a known chemical equivalent 
for aluminium. The patent of 1901 is described by the patentee as “ А 
new and improved process for welding metals.“ Defendants’ case in re- 
ference to this patent is that they have not infringed because it is not 
proved that the pieces of metal on which they have operated were 
actually welded together. Further, they say that if the patent covers 
а mode of joining such as they are proved to have practised— 
namely, without welding, then the patent is void for lack of sub- 
ject matter. The material facts are as follows: In 1899 Dr. Gold- 
schmidt (the patentee of 1901) obtained letters patent for an improved 
process for welding metals, The essence of this invention was the employ- 
ment of the intensely hot fluid resulting from the chemical process 
described in Vautin’s specification of 1896 to bring the two metal surfaces 
to be joined to such a temperature that under pressure welding could take 
place. This was effected by pouring the hot liquid into a mould surround- 
ing the joint. The hot liquid in the crucible consists of aluminia slag 
and pure iron. The iron is the heavier, and in the application of this 
process it was essential to keep the iron from coming in contact with the 
pieces to be joined, and accor ingly provision was made for ensuring that 
the aluminla slag should first make a protective covering, the iron being 
poured into the mould only after this had been done. The function of 
the iron in this process was only to create or communicate the necessary 
amount of heat. Another method of joining metals known and practiced 
before 1901 was Falk’s method, which consists simply in casting iron, at 
the ordinary temperature of molten cast-iron, round the joint. The 
patentee of that process suggests that this cast-iron would ere to the 
two sides of the joint and would thus hold together. On the evidence 
before me I doubt whether it would so adhere with sufficient strength to 
make a firm connection, and Falk met this by providing holes on either 
side of the joint into which some of the cast-:ron would run, so that the 
pieces to be joined would be held together by a link of cast-iron. As 
to the specification of 1901, the patentee describes his invention as 
follows : ** My invention relates to a new and improved process for welding 
metals. In the processes known up till now for welding metals with the 
aid of the heat produced by the chemical reaction between aluminium 
and oxides of metals or other oxygen containing metal compounds (espe- 
cially oxide of iron) the reaction mass is used only as calorifying agent, 
and the metal produced by the reaction serves only as a heat conductor. 
Therefore in these alumino-thermo processes care was taken that the 
molten aluminia.slag at firs& came in contaot with the pieces to be welded, 
and only after the same had formed a protecting cover or coating around 
the pieces the molten metal was cast around the welding pieces. In most 
cases this succession took place already by the mere casting of the reac- 
tion mass out of the crucible or melting pot, as naturally at first the 
aluminia floating above flows out and afterwards the metal. Heroby it 
was avoided, that the molten metal could come in direct contact with the 
metal pieces to be welded and that this metal could join with the metal 
pieces." So far he is describing the process of 1899. Ву my new 
process it is attained that the molten metal comes directly in contact 
wiih the welding pieces or with part of the same, so that the metal may 
partly join with the pieces, thereby strengthening the joints whereupon 
the whole reaction mass begins its operation as calorifying agent for the 
welding process. The process shall now be described as, for example, 
used for joining rails or the like, and with reference to Figs. 7, 8 and 9 
of the drawings." The process he there describes, which I need not read, 
is shortly this: that a crucible containing a mixtare of ferric oxide and 
aluminium is placed in a tripod over the faces to be joined. These are 
surrounded by a mould; the crucible is provided with a tap hole at the 
bottom ; the reaction being effected, the tap hole is opened and the iron 
flows out first, surrounding the lower part of the rails to be joined, 
the aluminium filling up the rest of the mould and covering the upper 
part of the rails. The patentee then proceeds: The aluminia flow- 
ing out after the iron has а double effect upon the pieces to be joined. 
Firstly, the heating attained by the same may effect the welding of the 
joining faces, assuming of course that a sufficient pressure is applied to 
them ; secondly, the heating of the upper part of the rails prevents the 
bending up of the rails near the joining faces, which bending up was tried 
to be done away with until now in similar роии by holding the join- 
ing faces down by means of clamps and the like.” He sums up as 
follows: “ It will be seen that the joints produced by this process are 
produced partly by welding the joining faces together and partly by sur- 
rounding the same with metal. Hereby a great strength and elasticity 
of extension of the joints is attained, as by the process not only the 
thermo-energy of the reaction, but at the same time the physical qualities 
of the metals are used in that way, that these physical qualities become 
highly advantageous for the purpose produced by the process, that is to 
say for the firm joining of the metal pieces, Contrary to the known pro- 
cess ’—he is now referring, I think, to Falk—“ consisting in casting 
metals around the lower part of the rails, I obtain by the new process 
described above a better welding or joining of the metal cast around the 
rail foot, with this rail foot by reason of the high superheat of the metal, 
whereby the joining faces are so joined that one continuous metal piece 
ів formed." In this case I must read the claims. They are: “1. Pro- 
cess of joining metals by means of the heat arising by the reaction taking 
place between aluminium and oxygen containing metal compounds, con- 
sisting in bringing one part of the metal pieces to be joined together in 
contact with the highly overheated molten metal arising from the 
reaction, while the other part of the metal pieces is brought in 
contact with the molten aluminia-slag, substantially as andjfor the pur- 
pose set forth." (2) Process of joining metal pieces consisting in 
surrounding the ends to be joined with & mould, into which the highl 
overheated molten metal and molten aluminia-slag are cast, in su 
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manner, that the parts to be welded come in contact with the molten 
alumina, while the other parts come in contact with the molten metal, 
substantially as and for the purpose set forth." ‘(3) Process of joining 
metal pieces, consisting in surrounding the ends to be joined with a 
mould, over which & crucible provided with a tap hole in the bottom is 
situated, bringing into the crucible a mixture fit for the alumina-thermo 
process, bringing the mixture to reaction and then opening the tap hole, 
thus causing the products arising from the reaction to flow around the 
ends to be joined, substantially as and for the purpose set forth.” Claim 4 
only refers to a particular form of tap hole, or rather to the mode in 
which the tap hole is to be stopped. 

Now what is the real meaning of this specification and its claims? In 
my opinion they mean no more than this: I show you a means whereby 
you can effectually join two rail ends or other pieces of metal by means of 
the alumino-thermal process in such a way that you can, if you are so 
minded, actually weld the two ends together, or some part of those two 
ends, and you will in any case join them effectually by means of the super- 
heated iron cast round the lower part, which, owing to its heat, will be- 
come united with the joining pieces." I cannot think that the actual 
welding of the whole of the joining faces was essential to the patentee’s 
claim. Не no doubt contemplated a welding, but I think he would be 
within the paroni in carrying out the process as there described, but so 
arranging the materials that there might be no actual welding or only a 
partial welding of the joining faces. Even if the specification is во con- 
strued, I find, contrary to defendant’s contention, abundant invention in 
the application of the superheated iron for strengthening the joints, and, 
therefore, sufficient subject matter for a patent, even according to this 
construction of it. Та the view I take of the ambit of this invention 
there is no question that defendants have infringed the letters patent. 
They have done the very thing described in the specification, except that 
an actual welding of the faces was not effected. But I find further on 
the facts that, even if actual welding is an essential part of the claims, 
defendants threatened and intended to effect this, and that it was by 
accident rather than by design thatin the cases of which evidence was 
given this is not done. The patent of 1902 ів merely for an improved mould 
for use in the 1901 process. Taken by itself, there is really no dispute 
either as to infringement or validity. I find, as the result of the whole 
case, that the plaintiffs are entitled t» an injunction as to all the patents. 


Claim for Damages for Wrongful Dismissal. 

Before Judge Woodfall and a jury at Westminster (London) County 
Court on Saturday Mr. Frank Morley, theatrical electrician, claimed 
damages for breach of contract and wrong ful dismissal against Mr. Charles 
Frohman, theatrical lessee. 

This was а new trial, a jury at Manchester having on a previous occa- 
sion found for plaintiff for £60. 

Mr. Е. М, ABRAHAMS, for plaintiff, said Mr. Morley had been а thea- 
trical electrician for 22 years, and was for 13 years in charge at the Empire, 
London. Не was to have been in charge of the Avenue Theatre but for 
the accident which smashed up that theatre. He then got into commu- 
nication with Mr. Dion Bouccicault, who was produsing “ Peter Pan" at 
Prince's Theatre (Manchester) for defendant. Plaintiff commenced his 
duties at the Duke of York's Theatre, London, one of the theatres of 
which Mr. Frohman was lessee or director. He then went to Manchester 
and worked night and day to get the electric light installed. After many 
hours of duty he went out to obtain refreshment, and then and there re- 
ceived notice that he was not to return to work, and next morning he was 
summarily dismissed on the ground of drunkenness. There was no justi- 
fieation for this dismissal. Plaintiff (in his evidence) said his contract 
with defendant was for a salary of £4 & week. No complaint had been 
made about his work or behaviour. The run of the piece lasted 21 weeks. 
and he lost £4 а week all that timo. 

For the defence, Mr. MACINTYRE WICKSTEAD, manager for defen- 
dant, deposed that plaintiff was unfit on geveral occasions for his work. 
On the night of his dismissal he was the worse for drink. 

Mr. DION BOUCCICAULT said he complained frequently of plaintiff 
being incompetent, slovenly and fuddled, and warned him about it. The 
success of the play depended very largely on the lighting effects, and these 
were in the hands of plaintiff. ; 

WILLIAM GOSLING, assistant electrician to plaintiff at Manchester, 
said he was more or less the worse for drink all the time he was at 
Manchester. 

Mr. J. R. WOOD, property master, said he could not swear that the 
state of plaintiff was not due to weakness, the result of being hard at work 
without food. 

His HONOUR summed up and the jury retired, but were unable to 
agree. After three retirements they found for plaintiff for £84, and judg- 
ment was given accordingly, with costs of both trials, 


Cowman v. Goodall. 


At Manchester Assizes last week plaintiff sought to recover damages 
for breach of contract. It appeared that plaintiff obtained in May, 1906, 
a licence to work a patent for the manufacture of Birch’s detachable 
shade holders for electric fittings, and got into communication with 
A. Feng! & Co., in which firm defendant (G. J. Goodall) was а partner, 
On July 24 Fengl’s accepted a contract from plaintiff to make and deliver 
100 gross of shade holders at 9s. per gross, first delivery on or before 
Sept. 5 ; but on July 27 Goodall began proceedings in Chancery to have 
his partnership with Fengl set aside and a receiver appointed. Plaintiff's 
contract was not executed and he had to place it elsewhere, paying a 
higher price for the goods. The difficulty between the partners arose 
through inability to raise sufficient capital, and Fengl's atfairs were after- 
wards wound up in bankruptcy. 

Mr, LANGDON, К.С. (for defendant), contended that the contract was 
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placed by Cowman with Fengl on a date when Goodall had withdrawn 
from the partnership, Fengl had advertised for a partner with capital, 
and Goodall got into communication and afterwards had an interview with 
him. He accepted the statement Fengl made as to the liabilities and 
assets, but discovered that Fengl's liabilities were considerably in excess of 
what he had been led to believe. On July 7 he had become acquainted 
with the actual state of affairs, and terminated the partnership on the 
spot, taking away whatever belonged to him. The partnership was a 
partnership at will and defendant repudiated his liability for any debts in- 
carred subsequent to his withdrawal. 

After hearing evidence, Mr. Justice LAWRENCE summed up, and said 
the question was whether defendant was liable to Cowman for damages 
sustained by reason of the non-fulfilment of the contract placed with 
Feng] & Co. What Fengl said was that he was in partnership with 
Goodall from April 23 to July 7, on which date a difference arose. It 
was for the jury to say whether what took place on that occasion operated 
as а dissolution of the partnership. It was a partnership at will, and 
therefore terminable without notice; its termination might or might not 
affect third parties, according to the circumstances of the case; but, as 
between the partners, any definite and final statement by one or tts other 
that he withdrew would amount to a determination of the partnership. 
In that case either would be precluded from pledging the credit of the 
other or entering into any agreement to bind him. 

The jury found that the partnership was terminated on Jaly 7, and 
judgment was entered for defendant. ' 


Olements v. Warwick. 

Mr. Justice Rid'ey and a jury yesterday (Thursday) heard an action in 
which plaintiff claimed £143 for work done and goods supplied. Defendant 
admitted part of the claim, hut as to the rest pleaded that plaintiff was 
incompetent to do the work and the materials supplied were useless.for the 
purpose, 
Mr. GRIMWOOD MEARS, for plaintiff, said the issue of fact was 
whether at certain interviews plaintiff advised defendant to have two elec- 
tric motors of 10н.р, and 15 н.р. respectively, or whether he simply 
ordered them without asking plaintiff's advice. The amount claimed 
was the balance of account for fixing and supplying the motors and for 
electric lighting work. Plaintiff's case was that defendant asked him for 
a quotation for some electric cables and asked if he could find him asecond- 
hand 15 н.р. motor. Не djd not say then what he wanted the motor for, 
but it transpired that he had.some public entertainment grounds at 
Cleethorpes, and one of the attractions was a revolving platform half-way 
up а tower on which 150 psople stood and were taken round about twice 
а minute. He afterwards told plaintiff that he had worked it with a 
8 н.р, electric motor, but he wanted to turn it into a flying machine, and 
he proposed to have boats revolved by some mechanism inside and 
swung outside from the tower. Defendant also had a Fairy River," 
and he wanted а 10 н.р. motor to serve that concern, but when he told 
plaintiff that his dynamo, from which he got the current to drive the motors 
was 20 H.P., plaintiff told him he would never get 15 and 10 m.r. out of the 
motors. Defendant, however, said he should not want 10 н.р. for the 
Fairy River, and under these circumstances plaintiff obtained the motors. 

After hearing further evidence, the Judge referred the case to a referee 


* 


Bass v. Krieger Electric Carriage Synd. (Ltd.) 


Yesterday Mr. Justice Phillimore and Mr. Justice Bray heard defen- 
dants' appeal from a decision of Judge Woodfall at Westminster County 
Court in favour of plaintiff for £75. The decision was set out in 7ле 
Electrician for Jan. 18, 1907, p. 543. . 

Their LORDSHIPS held that the evidence in the Court below did not 
clearly show that the chauffeur, in making the deviation in his route, 
went on a frolic of his own acconnt, and they dismissed the appeal with 
costs. 


Lynch v. Macartney, McElroy & Co. (Ltd.) - We are informed that 
the defendants iu this action (reported in our issue of the 3rd inst.) propose 
to appeal, and a stay of execution has been granted. 


— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 

Salford Electricity committee invite applications for the position 
of deputy electrical engineer. Applicants must have had previous 
experience in the generation and distribution of electrical energy in 
large undertakings (both a. and d.c.), and be thoroughly conversant 
with the electrical details of same. Salary £250, rising to £400 per 
annum. Particulars from the borough electrical engineer (Mr. 
Victor А. Н. McCowon), Electricity Works, Frederick-road, Pen- . 
dleton, Salford. Applications to town clerk (Mr. L. C. Evans), by 
mid-day, May 13. See also an advertisement. 

A vacancy occurs at Barnsley electricity works for в pupil. 
Applications to Mr. E. A. Barker, borough electrical engineer. See 
an advertisement. 

A junior electrician is required for the Straits Settlements, with 
knowledge of wiring, dynamos, switchboard construction and general 
electric work. Commencing salary £200, rising by £20 per annum 
to £260, with passage out and home. See an advertisement. 
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A large power company in the north of England require a junior 
engineer in their consumers’ department. See an advertisement. 


A foreman is required for Long Eaton electricity works. Salary 
£2. 10s. per week. Applications to the Engineer and Manager by 
6 p.m. May 18. | | 

The Governing Body of the Battersea Polytechnic (London) 
invite applications for the position of principal, to date from Sep- 
tember next. Commencing salary £800 per annum, increasing to 
£1,000. Particulars from the Clerk. Applications by May 25. 


The Governing Body of Battersea Polytechnic also require an 


: А > : : ш: fall tide : 
assistant lecturer in physics and electrical engineering; full time; Чора of the publie lighting ‘ware aleo carried oni: 


teaching experience essential. Commencing salary £180. Раг. 
ticulars from the Secretary. | 


Mr. Wm. Sillery, borough electrical engineer at Wrexham, has 
been unanimously appointed burgh electrical engineer of Partick. 


Mr. F. Edmondson, engineer of the Manx Electric Railway Co., 
has been appointed general manager and engineer of the company, 
in succession to Mr, Harold Brown, who is leaving for Canada. 


Mr. D. H. Ogley, of Stafford, has been p assistant lecturer 


in electrical engineering at the Royal Technical Institute, Salford. 


_ Battersea (London).—As soon as the London County Council 


sanction a loan the Council will proceed with the work of extending 
the mains to the Park Town estate. 


Conway.—The Council havé invited the North Wales Power & 
. Traction Co. to submit terms for the supply of electricity in bulk in 
the district, and ап extension of the Conway provisional order of 
1905 has been applied for. 


Depreciation.—The lecture recently delivered by Prof. L. R. 
Dicksee to the members of the Chartered Accountants' Students 
Society of London on Depreciation, with Special Reference to 
Accounts of Local Authorities," has been issued in pamphlet form. 
Prof. Dieksee, who is a high authority on the question of depre- 
ciation, treats his subject from a scientific point of view, all political 
considerations being excluded. Those of our readers who are inte- 
rested in depreciation and municipal accounts should procure a copy 
of the lecture, which is published by Messrs. Gee & Co. 


Electricity in Mining.—At the recent meeting of Joseph Н. 
Pearson (Ltd.) the new electric power plant at Parkhouse colliery, 
Chesterton, was started. 

The plant consists of two Crompton three-phase generators, having an 
output of 250 k. v.a. at 500 volts, direct- coupled to 300 н.р. Belliss engines 
and two direct- current 25 kw, steam sets for exciting purposes and for 
supplying current for lighting the offices, surface and underground road- 
ways. The steam for the engines is at present supplied by the existing 
boilers of the old egg-end type, but which are immediately to be replaced 
by modern boilers. The steam is conveyed to the engines through heavily- 
lagged pipes, fixed in a brick culvert, which has been specially built for 
this plant. From the switchboard the current is carried down the shaft 
by cables in wooden casing, the lighting and telephone cables being 
fixed in similar manner. At the bottom of the shaft there is a distribu- 
tion box, The underground plant consists of a 3-throw pump (deliver- 
ing 300 gallons per minute against a head of 1,040 ft. to the surface), 
driven by а 150 н.р, motor. А 50 B. . main and tail gear and two 10 E. v. 
3-throw pumps are also provided. The whole of the mechanical part of 
the plant has been supplied by M. B. Wild & Co., Birmingham. 


Exhibitions.--The Board of Trade, 78, Basinghall-street, London, 
E. C., have now available for British firms copies of the prospectus 
of the International Exhibition of Hygiene, Art, Trades and Manu- 
factures to be heldin Madrid from September to November next. 

After a lapse of several years, a Laundry Exhibition will be held 
in London this month, and will be opened on Saturday at the 
Agricultural Hall, N., under the auspices of the Society of Laundry 
Engineers and Allied Trades and the Launderers’ Association, with 
Messrs. Cordingley & Co. as business directors. There should be a 
larger field for electrical operations in the laundry than at present 
exists. | 

The Dublin International Exhibition was officially opened on 
кепи: 
. The Balkan States Exhibition, which is being held at Earl's 
Court, London, S.W., was opened by the Lord Mayor of London on 
Saturday. 

C. Larkins & Co. inform us that they have been appointed official 
ee to the '' Organiser" Exhibition, to be held at Olympia 
in July. 


Framwellgate Moor.—The local electric supply company have 
rea to supply electric current for private lighting in the 
rict. | 
Each house is to be upped with three 16 с.р. lights for 1s. per fort- 
night. If & consumer is ill or out of work he ia exempt, such cases not 
to exceed 5 per cent, of the total number of houses using the light. For 
large consumers special arrangements are to be made on a basis of 33d. 
per unit. Ata recent meeting of residents these terms were accepted. 


Gainsborough.—The Board of Trade have agreed to defer revoca- 
tion of the Gainsborough electric lighting order (1904) for 12 months 
from June 24 next, but if at the end of that time the undertakers 
cannot furnish the Board with evidence that the order is being put 
into force, it will be revoked without further notice. 


George Town, Penang.—The third annual report (for 1906) of 
the electricity supply department states that during the year exten- 
sions of the plant were carried out, including a 800 kw. Allen-West- 
inghouse steam dynamo, Babcock & Wilcox water-tube boiler, &c. 

Additional feeder and distributor cables were also laid, aggregating 
over. 10,000 yds. 70 new services were connected for private lighting 
(representing an aggregate of 2,002 8 c.p. lamps) and some small exten- 
At the end of 1906 
the equivalent of 12,470 8 c.p. lamps was connected for public and private 
lighting. 440,522 units of electrical energy were sold (against 224,063 in 
1905), including 132,814 for traction, 159,062 for private and 148,649 for 
public lighting. The revenue amounted to $71,484.57, against $40,212 84. 
The average price obtained per unit sold was 17.94 cents, and the total 
costs came to $51,730.15, an increase of $15,895.99 over 1905. The total 
costs per unit sold in 1906 were 11.74 cents, compared with 16.88 cents 
in 1905. The year's gross profit was $19,754.42, or nearly 5 per cent. on 
the capital expended, but the net result was а deficit of $7,750. 

The engineer-in-chief (Mr. O. V. Thomas), reporting upon the year's 
work, states that the undertaking is still in its initial stages, and the 
number of lamp connections per yard of main is very small. The com- 
paratively small demand for current per lamp fixed from private con- 
sumers (4:87 units per lamp) is accounted for by the fact that a large 
proportion of the lamps is installed in private residences, chiefly 
Chinese, which are seldom fully occupied. Comparatively small pro- 


| gress has been made in the introduction of fans and industrial motors." 


At the end of the year there were only 314 fans and two small motors on 
the mains. The improvement of the day load and the encouragement of 
small consumers by some system of free or assisted wiring will have an 
important bearing on the whole question and the financial prospects of 
the undertaking. 

The report on the electric tramways department states that the electric 
service was inaugurated on Jan. 1, 1906. The capital expended on the 


department at the end of the year was $356,054.15. 1,547,875 passengers 


were carried and 161,204 car-miles run. The total operating costs came 
to $33,952.15 (or 21:06 cents per car- mile). The total receipts came to 
$45,887.27, and the result of the year’s working is a gross profit of nearly 
4 per cent, on the capital outlay. The result is considered satisfactory, 
as for oe greater part of the year only a portion of the system was open 
to traffic. 

Glasgow. Last week the sub-committee of the Tramways Com- 
mittee appointed to consider the question of increasing the plant 
at the Pinkston power station recommended that : 

Two members of the staff of the department be authorised to visit 
Continental towns to obtain the fullest information on the question of 
turbines, and that the electricity department be asked to allow their elec- 
trical engineer to accompany the two members of the staff of the tram- 
ways department. 

. Mr. J. McFarlane, in moving the recommendation, said they had had 
offers from the recognised makers of turbines, including the Continental 
firm who made the Zoelly turbine, which showed remarkable economical 
features from a coal-consumption point of view. 

After discussion an amendment that the recommendation be remitted 
for further consideration was carried. 

Great Grimbsy.—On Tuesday the Council decided to apply for 
sanction to borrow £4,000 for additional generating plant. 


Hackney (London).—The Electric Lighting committee recom- 
mend the Council to add 3 Babcock & Wilcox superheaters with 
the necessary pipework connections to the three destructor boilers, 
at an estimated cost of £510, and that the cutting away and'makin 
good of the brick work be carried out by the works maintenance staff 
at a cost of £50. 


Holborn (London).—The Metropolitan Electric Supply Co. have 
reduced the charge for electric current to the Council’s buildings 
from 4d. to 34d. per unit. - | | 


Incandescent Lamp Тезіз. —А specification for glow lamps has 
been issued by the Westminster Electrical Testing Laboratories, 
which differs essentially from that of the Engineering Standards 
Committee, in that the lamps are run at the working pressure 
instead of rated efficiency, and the spherical candle-power is 
measured. In the pamphlet we have received a number of limits are 
given within which the average candle-power, efficiency, &c., must 
fall. The initial rating test is discarded. 


Italy.—In a report on the trade of the Consular district of Rome 
for 1906, Mr. Consul Morgan states that the United Kingdon is now 
entering into the business of importing electric lamps and electric 
fittings into Italy, and during 1906 fairly good orders were sent to 
the United Kingdom. There is believed to be an opening in Italy 
for these goods. The value of electric lamps imported into Rome in 
1906 was £1,201, compared with nil for the previous four years. At 
one time there was a large importation into Italy of arc lamps and 
accessories, but this demand appears to be now met by Italian firms, 
who have established themselves in the manufacture of these goods. 

The craze tor municipalisation appears to have taken а strong hold 
of Rome, and it is stated that many public services now under tho 
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control of private companies are likely to come under municipal 
control in the near future. The utilisation of a portion of the Tiber 
and of the waterfalls near Rome for the generation of electric energy, 
and the reorganisation of the electricity supply service in the city, 
are projects which are under consideration. 

The '* Gazzetta Ufficiale" contains a law authorising the Societa 
Ferrovie e Tranivie Elettriche Varesine to construct and work an 
electric tramway (1:10 m. gauge) from Luino to Lake Maggiore. 


Leeds. — Yeadon Council have again asked Leeds Corporation ta 
extend their tramway system from Horsforth to Yeadon and Guiseley. 


London County Council.—On Tuesday it was agreed— 

That the terms and conditions with regard to the rate of interest and 
the repayment of principal of the loan of £1,415,000 to Marylebone 
Council for purehase money and compensation, &c., in connection with 
the acquisition of а portion of the undertaking of the Metropolitan Elec- 
trio Supply Co. be varied, for so much of the said terms and con. 
ditions as relate to the rate of interest upon the loan subsequent to 
Dec. 31, 1906, and to the repayment of the balance (£1,400,000) of the 
loan outstanding at that date. From Jan. 1, 1907, the rate of interest is 
to be 4 per cent. per annum (calculated quarterly), the principal to be 
repaid by such equal half-yearly payments of principal and interest com- 
bined as wil within 354 years (from Deo. 31, 1906) repay the amount 
borrowed. | 

Invention.—It was agreed to allow Mr. C. Garrod, an official in the 
engineer’s department, to take out a patent for his invention of an im- 
proved point for use in connection with the side-slot system of conduit 
tramway electrical traction. 

Tramway Estimates, Mr. А. Е. Buxton, chairman of the Finance 
committee, in submitting the estimates for the current financial year, 
said that the most important of their undertakings (the tramways) was 
still largely in a transitional state, owing to the Јаре works of recon- 
struction going On in what used to be called the northern system. The 
Council would note that in future the tramways accounts were to be 
divided only as between the horse traction and electric traction systems, 
it having been found impossible to keep separate accounts for the southern 
and northern systems owing to the difficulty of ae charges now 
that the undertaking was being worked as a whole. The really vital 
financial consideration arising on the tramways estimates appeared to 
him to Бе; the probable results of the electric working of the system. 
The estimates for 1907-8 showed a surplus on working the electric portion 
of no less than £557,085, on the basis of traffic receipts at 1s. per car- 
mile and working expenses at 71d. per car-mile. He found the actual 
traffic receipts of the year 1906-7 over the whole of the electrically-worked 
system averaged 11:94d. per car-mile, while those of the year 1905-6 
were 12:09d. per car-mile. In the ensuing year, for various reasons, the 
were expected to again reach 18., but even if they should fall slightly 
below that figure, he understood the estimate of the mileage to be run 
had been taken on а low basis, thus allowing а considerable margin on 
the total estimate of receipts. In all their calculations as to financial 
results they had taken the total revenue (including receipts from adver- 
tisements, &c.) at 1s. per car-mile, so that events were proving that their 
calculations had been on the safe side. The estimate of working 
expenses had been taken in such calculations at 7d. per car-mile in- 
cluding power expenses. The actual expenditure for 1906-7 was not 
yet precisely ascertained, but was expected to work out at about 74d. 
per car-mile, while the estimates for 1907.8 showed & figure of 71d. per 
car-mile. The Highways Committee had good grounds for hoping that 
it might be possible to reduce this figure as the power load at their Green- 
wich generating station was increased. During 1907-8 the station would 
not be used to its full capacity, and therefore not at its lowest cost per 
unit. Against the estimated surplus of £557,085 on the electric system 
must be set the estimated deficiency of £49,640 on the horse lines. 
There was consequently a balance of £512,945 to meet interest and sink- 
ing fund and other charges amounting to £471,157, leaving a net surplus 
of £41,788 on the year’s working. Of this it was proposed to set aside 
£35,000 to renewals reserve, the same amount as was transferred last 
year instead of £62,500 which appeared in the estimates. Including this 
year’s figures the amounts set aside under that head wonld amount to 
E140, 000, representing about 4d. per care-mile instead of 1d., which was 
the least at which they ought toaim. Since the work of reconstruction 
for electric traction had been in hand the yearly surpluses on the under- 
taking had not been large and the practice had been to carry to renewals 
reserve round sums (£35,000 in each of the last three years) representing 
practically all the available surplus, The financial results of operating 
& large undertaking of that kind in which the Council had already in- 
vested nearly £7,000,000, and on which it was committed to expend 
about £5,500,000 further, could not but be a matter of serious and con- 
stant concern to the Council. At present he felt that it would be advis- 
able to thoroughly review the financial pogition and prospects of the 
undertaking and of the other trading ventures of the Council, and the 
Finance Committee were considering what steps should be taken in order 
that the fullest possible light might be thrown on various points connected 
with all those undertakings. 

The discussion was then adjourned. 


Electric Power Bills.—The Parliamentary committee reported on 
the Council’s Electric Supply Bill. After dealing with the bistory of the 
Council’s procedure and the recommendations of the joint committee 
which considered previous power bills, the committee proceed :— 

„There are three bills now before Parliament affecting the proposed 
area of supply. None of these bills in themselves constitute, in our 
opinion, a satisfactory settlement of the question apart from the Council's 
own bill, and consequently the withdrawal of the Council's bill would 


postpone the solution of this most important and pressing question for 


an indefinite period. The Council's bill as drawn contemplates two alter- 
native courses : the Council may either itself carry out the whole of the 
undertaking and raise the capital required or may assign or transfer its 
powers to some company or body, leaving the transferee to find the 
whole or the bulk of the capital and to carry on the business. We think 
these alternative provisions may be utilised for the purpose of securing 
some arrangement under which the financial risks to which the Finance 
committee have called attention may be avoided, and the business 
of supply of electrical energy be carried out by private enterprise under 
control of the Council; and the bill should be proceeded with with 
that object in view. At present we are unable to indicate the nature 
and extent of the arrangement which the Council may eventually enter 
into, but we are strongly of opinion that any such arrangement must be 
in the direction of providing for a cheap supply of electric power, with a 
sliding scale of prices and dividends and a satisfactory purchase clause 
for the Council with regard to the undertaking. This will necessitate 
certain modifications in the Council's bill, and render desirable the dele. 
tion of the clauses relating to the compulsory acquisition of the under- 
takings of the Metropolitan Borough Councils, As regards the transfer to 
the Council of the powers of purchase over the companies' undertakings 
which are vested in and inure to Metropolitan Borough Councils in most 
cases in 1931, we think these provisions should be distinguished from those 
relating to compulsory acquisition, and that therefore the Council might 
consider whether it is not advisable for the Council to possess these powers. 
The bill is put down for second reading in the House of Commons on 
May 9, and we ask the Council to decide as to the course to be taken 
at that stage. In combination with the Highways committee we recom- 
mend ‘that the London County Council (Electric) Supply bill be sub- 
mitted for second reading in the House of Commons with a view to securing 
an arrangement under which private enterprise undertakes, subject to con- 
trol of the Council, the business of the supply of electrical energy, and on 
the understanding that such alterations as may be required in the bill to 
effect this object and to deal with any other matters of importance which 
may arise on the bill, will be reported to the Council for its approval as 
soon as possible. i 

The Hon. W. R. W. Peet, in moving this recommendation, said the 
committee considered that by placing the supply in the hands of a com- 
pany, with the Council retaining control, they would provide an efficient 
and economical supply of electrical power for London. The reason 
they had included the outside area was that it was agreed to be essential 
for the cheap production of electricity that it should be generated on a 
large and comprehensive scale. 

Mr. T. McKruNow Woop, M.P., moved to delete all the words in the 
recommendation after ^^ House of Commons." He said he had no desire 
to stop the second reading of the bill, but he declined to tie the hands 
of the Council to place the matter in the hands of private enterprise. 

After discussion the amendment was negatived and the recommenda- 
tion adopted. 

Municipal Telephony.— The accounts just issued of the Hull 
telephone undertaking show an excess of income over expenditure 
for the year 1906-7 of £1,888. 12s. 7d., compared with £403. 2s. 9d. 
for 1905-6. Capital expenditure during the year amounted to 
£7,480, bringing the total to £52,865. The revenue was £8,989 
and expenses £4,842. Of this sum Post Office royalty represents 
£910.  Instalments towards repayment of loan and sinking fund 
amounted to £1,281. 1s. 8d., and interest on loan, &c., £1,527. 18.64. 


Oldham.—The question of the charge to be made for electrical 
energy for power in mills, &c., has been referred to a special sub- 
committee for report. 

Lees District Council have offered to transfer their provisional 
order of 1902 to Oldham, but Oldham Council have only powers to 
supply electricity in bulk at the boundary. 


Oulton Broad. The Oulton Broad Electricity Co. and Lowestoft 
Corporation have both given notice of intention to apply for a pro- 
visional order. 


Post Office Appointments.—The Civil Service Commissioners 
have prescribed а fee of £8 to be paid by candidates attending 
examinations for the situation of second-class engineer in the Engi- 
neer-in-Chief's department of the Post Office. 


Post Office Telegraphs.—An account has been issued showing 
the gross amount received and expended on account of the Tele- 
соі Service during the year ended March 81, 1906. The gross 
amount received in respect of telegrams, telephone rentals, privato 
wire rentals, &c., during the year was £4,410,269. 8s. 2d., less 
£544,463. 17s. 4d. paid to the submarine cable companies and 
£4,060. 1s. 11d. telegram money refunded, making a nett total of 
£8,861,745. 8s. 114. £228,208 was received in respect to royalties 
from the National Telephone Co. and other licencees, and £62,423 
is put down as the value of the telegraph service performed for 
the other public departments without remuneration. After pay- 
ing annual expenses and meeting various items of the nature of 
capital expenditure there is a balance of expenditure over receipts 
of £740,823. 19s. 24d. The total sums spent on the acquisition, 
construction and extension of telegraphs and telephones to March 31, 
1906, was £22,298,880, the total capital expenditure on telephones 
being £5,750,000. 

St. Albans.—The transfer of the St. Albans provisional order 
(1908) to the North Metropolitan Electric Power Supply Co. has 
been sanctioned by the Board of Trade. 
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St. Pancras (London) — The borough electrical engineer (Mr. 
Sydney W. Baynes) has prepared a scheme for enlarging King’s- 
road station so as to accommodate three turbines in addition to the 
one on order. К 

These farther turbines are part of a scheme for a proposed concentra- 


tion of generating plant at King’s-road. The proposals of Mr. Baynes for 
the extention of the engine-room involve an expenditure of £4,800 for 
buildings and £400 for a travelling crane, and these have been approved 


by the Electricity committee. | 


Mr. Baynes reported that recently another turbine armature gave out 
and only one of the four was available for the load, making it an awkward 


task, with both turbines dismantled, to prevent a serious fall in pressure. 


To maintain the supply i& was found necessary to feed the mains on the 


positive side of the system from the Regent's Park station, and to main- 


tain the negative pressure from the King's-road station. Notwithstanding 


the intricacies апа danger involved by the temporary manipulation of 


the plant for this purpose, the work was carried out without mishap. The 


repair of the armature was effected so promptly that the armature was 
ready to take the load on the following evening. The staff had rendered 
him (Mr. Baynes) valuable assistance both early and late throughout the 
period of stress. 

The committee passed a resolution approving the action of the engineer, 
and of appreciation of the efficient manner in which he and the staff had 
grappled with their difficulties. | 


Southport.—The borough electrical engineer (Мт. В. 8. Downe) 
has tendered his resignation owing to his being appointed general 
manager of an industrial company. Mr. Downe has been borough 
electrical engineer at Southport for the past six years. 


` Stepney (London).—Some time ago the Electric Lighting com- 
mittee were asked to prepare a preliminary report on the most 
suitable method of meeting the future demands for.electrical energy 
in the borough. It was agreed that the terms offered by the promoters 
of the County of London & District Electric Power Bill of 1905 
could not now be obtained from the promoters of the present power 
bills, and it was thought the Council could not do better than proceed 
at once with the erection of another station at Blyth’s Wharf. On 
Monday the report of the borough electrical engineer (Mr. W.C. P. 
Tapper) on this subject was circulated. | 

From this we find that the capital expenditure is estimated at £36,900, 
made up as follows: Buildings £6,500, generating plant £11,650, boilers 
and accessories £5,750, river work £6,000, coal-and ash handling gear 
£2,000, and converting machinery £5,000. During 1909 £16,950 would 
have to be spent to enable Blyth’s Wharf to generate continuously for 
supplying Osborn-street in bulk, viz., buildings £3,000, generating plant 
£3,000, boilers, &c., £3,450, coal-handling plant £500, converting machi. 
nery £5,000, and contingencies and engineer's charges £2,000. 

Mr. Tapper’s estimate of the financial result of the combined supply 
from Blyth’s Wharf and Osborn-street as compared with a bulk supply 
(taking the year 1909-10) was as follows: 6,750,000 units at 1-74, £47,812 ; 
total cost of combined supply £44.640, cost of combined supply from 
Balk Co. and Osborne-street £58,639. | | 

The Finance committeee pointed out that notwithstanding the low 
rates charged for electrical current, no payments had been made from the 
rates towards the support of the undertaking, and they saw no reason to 
doubt that the capital expenditure at Blyth's Wharf would prove re- 
munerative, and therefore they approved the estimate of £54,000. 

The Electric Lighting committee stated that they had decided to entrust 
the whole of the work to Mr. Tapper, of whose services they had the 
highest appreciation. i h 

During the year ended March 31 £14,670. 19s, 7d. was expended on the 
electricity undertaking, bringing the total expenditure to £265,072. 6s. 1d. 
Off this amount £1,279. 19s. 1d. is to be written off. The total income 
was £36,992. 2s. 2d., an increase of £3,217. 83. 7d., and though the 
annual expenses increased by £1,546. 3s, 3d., the cost per unit sold de- 
creased from 1:074. to 0:974. The gross profit for the year was 
£15,657. 3s. 5d. 4,751,182 unit: of electrical energy were sold, an in- 
crease of 704,977 over the previous year.. After paying interest 
(£8,398. 16s. 8d.) and sinking fund instalment (£4,936. 78. 6d.), cost of 
temporary work (£443. 0s. 7d.), &c., the net profit was £2,125. 1s. 81. 


Stockport.— Application has been made for sanction to a loan of 
£12,000 for extensions of the electricity generating plant and mains. 


Sunderland.— On Wednesday the Council resolved to apply for 
sanction to borrow £10,000 for extensions of the electric lighting 
mains and house services. 


The Engineering Trades.—Particulars of the new arrangement 
between the Engineering Employers Federation and the Allied 
Engineering Trades Unions have been made public, and the new 
terms are based on the 1898 settlement. 

The clauses relating to employment are in substance what.they were, 
and employers may employ whom they please, irrespective of whether 
the operatives are members of a trade union or not. The unions under- 
take not to object to non-unionists, and the employers not to prefer non- 
unionists, In regard to piece-work there is a concession to the men in 
the shape of a guarantec of the day rate, irrespectively of piece-work 
earnings. Overtime and night-shift allowances are also to be made, as 
in the case of time work. At present, not more than 40 hours’ overtime 
may be worked by any man in any four weeks. On behalf of the 
societies i$ was proposed to reduce this to 20 hours per man per four 
weeks, but after discussion it was agreed to fix the limit at 32 hours. 
There are important clauses dealing with the selection, training and 
employment of operatives and manning of machine tools." The em- 
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ployers adhere to the right of employing on machines those whom they 
consider best adapted to the various operations carried on in their work- 
ehops, and to pay them according to their ability as workmen." They 
also claim full discretion to determine the conditions under which 
all machine tools shall be worked." The employera, however, agree that 
when they are carrying out changes in their workshops which will result 
in displacement of Jabour, consideration shall be given to the case of the 
workmen who may be displaced, with а view, if possible, of retaining 
their services on the work affected, or finding other employment for them. 

The provisions for avoiding disputes have not undergone material 
alteration although the period between the application for and the holding 
of a local conference must not exceed 14 days. There shall be no stop- 
page of work, either of a partial or of a general character, but work shall 
proceed under the current conditions until the procedure provided for 
above has been carried through.” 


The Postmaster-General and Tramway Undertakings.—An- 

other conference of municipal tramway authorities was held in 
London on Friday in connection with the proposal of the Post 
Office to use tramway standards for the support of overhead tele- 
graph and telephone wires. 
- Ald. Watnwricut (Manchester) presided and about 50 local authorities 
were represented. A deputation, consisting of Messrs. J. M. M‘Elroy 
(Manchester), J. Dalrymple (Glaszow), J. B. Hamilton (Leeds), A. Baker 
(Birmingham), and A. R. Fearnley (Sheffield) was appointed to meet re. 
presentatives of the Post Office. The deputation subsequently met Sir 
Robert Hunter (solicitor) and Major O’Meara (engineer-in-chief), and at 
the conclusion of the conference the Post Office authorities practically 
agreed to adopt the safeguards suggested by the tramway authorities, 
One of these was that telegraph wires should not be placed above the 
level of the overhead tramway trolley wires. On other minor points a 
settlement was arrived at. The Post Office also acquiesced in the con- 
tention that it would be right that the Postmaster-General should become 
responsible for damage done as the result of Post Office wires being 
affixed to the tramway standards. 

Subsequently, the conference of the municipal authorities was resumed 
and instructions were given to the Parliamentary agents to draft a clause 
embodying the provisions agreed upon. 

Tunbridge Wells.—Last week the Council had before them a 
report from the Lighting committee to the effect that they had 
received an application from the borough electrical engineer (Mr. 
H. L. P. Boot) to vary the terms of his appointment, and they (the 
committee) recommended as follows :— 

* (1) To accept the resignation by the borough electrical engineer of his 
present appointment; (2) to appoint Mr. H. L. P. Boot, during the 
pleasure of the Council, as consulting electrical engineer of the Corpora- 
tion, at £350 per annum (a reduction ‘of £150 per annum from his 
present salary) on the terms following: Mr. В ot to take the gol) re- 
sponsibility for the general management of the undertaking ; Mr. Boo: to 
advise the Council on all capital outlay and extensions that may із 
necessary during his tenure of office; Mr. Boot to attend the committee 
meetings and generally supervise the undertaking.” 

The recommendation was adopted in a slightly modified form. 


Vienna-Budapest Electric Railway.—It is announced that a 
syndicate has been formed to obtain authority to construct an 
electric railway between Vienna and Budapest. The promoters are 
said to command £4,000,000 capital. 

Walthamstow.—An inquiry has been held into the application 
of the Council for sanction to a loan of £26,295 for electricity supply. 

There was opposition by ratepayers, who thought the proposed steam 
plant was of greater capacity than was required. 

The clerk (Mr. О. S. Watson) said the amount was made up as follows: — 
New plant £26,259, air compressor £96, four arc lamps £40. There was 
{о be a steam plant. Provisional contracts had been entered into. 

The electrical engineer (Mr. G. К. Spurr) said that the demand for 
electrical energy was increasing. They could, however, manage with 
plant of less capacity than was proposed. 

The inquiry was, therefore, adjourned to give the Council an opportunity 
to reconsider the matter. 


. Wandsworth (London).— Wandswo:th Gas Co. has suggested to 
the Council that, with a view of preventing the accumulation of gas 
in street boxes, &c., each box should be filled with light and easily 
removable material, and the ends of the pipes carrying the lines int 
the chamber sealed with plaster or clay, and the Highways сот. 
mittee of the Council have called the attention ‘of the Postmaste:- 
General, the L.C.C. and the County of London Electric Supply Co. 
to the matter. 

Watford.—At the third sitting of the L.G. Board inquiry into 
the application of the Council to borrow £8,079 for the electricity 
department, 

he inspector (Mr. H. Ros3 Hooper) submitted the electrical engineer 
(Mr. J. R. Weston) to a lengthy cross-examination. 

In reply to objections, the clerk to the Council (Mr. H. Morten Turner) 
contended that it was not incumbent upon the Council to have a reserve 
fund. It was sufficient if the Council kept up tneir annual repayments 
of principal, and it would be unfair to the ratepayers of to-day to set 
aside a depreciation fund for the benefit of those who were to come after 
them. A large amount of ratepayers’ money had been invested in the. 
electricity undertaking, and the question was not now whether they 
should go on, but whether the money for which they now asked was not 
eszential for the well-being of the undertaking, and whether it was pro- 
bable that the ratepayors would benefit by it. In deference to the wishes 
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of the inspector, they had abandoned that portion of the application re- 
lating to coal conveying plant, and the Council were considering the 
question of lighting new streets with gas instead of electricity. Within 
the last few weeks electric light had been installed in the old Parish 


Church, whilst that week St. John's Church was being wired, and he 


understood, too, that the electricity was to be installed at Oxhey Church. 
Added to that had to be considered the steady progress in the growth of 
Watford. Building operations were still going on. Having gone so far 
with the undertaking they could no‘ go back, and they asked for the 
neceasary funds to enable them to go forward. 


Wireless Telegraph Litigation in America.— We have received 


notification from the National Electric Signalling Co., Brant Rock, 
Mass, U.S.A, that, in a recent decision, Judge Townsend, of the 
U.S. Cireuit Court, Southern District of New York, has denied the 
motion for a preliminary injunction made by the Marconi Wireless 
Telegraph Co. of America v. the American De Forest Wireless Tele- 
graph Co., on the ground that the latter’s use of the liquid barreter 
and antennae infringed the Marconi fundamental patent. In deny- 
ing the injunction, Judge Townsend stated :— 
rof. Ives, one of the experts for defendants, in sapport of his claim 

that defendants’ device is a perfect electrical contact, quotes from the 
opinion of Judge Wheeler in National Electric Signalling Co. v. De Forest 
Wireless Telegraph Co., supra, as follows: An immersion of platinum 
of a diameter of 00001 of an inch to the depth of 00002 of an inch is 
mentioned in the specification, for example,’ but there is added: ‘The 
immersion of the terminals should be such as to insure what is known in 
the art as a perfect contact between the terminals and the liquid.’ This 
perfect contact appears to be the operative and material thing and the 
defendants’ device in question appears to, and must to be of any use, 
have that. In that case, defendant De Forest Co., which used the detec- 
tor herein complained of, was enjoined against its use, on the ground 
that it was a perfect electrical contact, while in tbis case an injunction is 
sought on the ground that said detector is an imperfect electrical contact." 
In the suit above referred to the National Electric Signalling Co., 
we are informed, obtained a decision against the De Forest Co., 
carrying with it costs and damages and also an injunction. 

Wrexham.—The borough electrical engineer (Mr. W. Sillery) 
has tendered his resignation owing to his having been appointed 
burgh electrical engineer at Partick. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Belfast. — For the year ended March 81 the total income of theelec- 
tricity department was £51,171. 18s. 5d., and expenses £25,620.12s.7d. 
After paying interest on loans, sinking fund and income tax (£14,072) 
the net profit for the year was £11,479, against £6,691 in the previous year. 


At the meeting of the Council in committee last week, the accountant 
(Mr. Byer) stated that current was supplied for the tramways at cost 
price, &nd that the increase in electric traction was largely responsible for 


the amount of current used during the past year. It was resolved that 
the whole of the net profit be added to reserve, increasing this fund to 
£26,183. The committee are entitled to have a rezerve of £28,000. 

The city electrical engineer (Mr. T. W. Bloxam) said he expected the 
profits to go on increasing, and every effort would be made before the end 
of the present year to make further reductions in the charge for current. 

The total output of the electricity works for the past year was 9,658,709 
units, 6,536,486 units were supplied to the city tramways, and 3,117,228 
were sold for lighting and power (against 2,535,094 units last year), an 
increase of 23 per cent. The increase in units sold for lighting was 15 
per cent. and for power 36} per cent. The total revenue for the year was 
£51,133 againet £37,453, an increase of 36} per cent. Revenue from sale 
of energy for lighting and power and motor rent amounted to £34,928, 
against £30,793 last year, increase 13 per cent. The average price 
obtained was 2-647d. per unit, against 2:857d. The cost of production 
had been reduced to 635d. per unit, against 918d. per unit for the previous 
year. They had a total equivalent of 270,982 8-c.p. lamps connected 
'ineluding 3,596 н.р. in motors), an increase of 15 per cent. for the year. 
Applications had been received for a further equivalent of 16,062 8-c.p. 
The maximum combined load during last winter occurred on 3rd Jan., 
1907, and amounted to 5,695 kw. The maximum lighting was 3,199 kw. 
on 4th Jan., 1907—viz., 3,000 kw. lighting, and 2,695 kw. traction. The 
maximum tractionload occurred on Easter Monday. aud reached 2,860 kw., 
including 286 kw. for the Cavebill Tramway. 


Bolton.—The Electricity committee have allocated towards the 
rates £6,000 out of the profits of their undertaking, and the Tram. 
ways committee £9,000. | 

Burton-on-Trent.—The annual report of the Electricity depart- 
ment for the year ended March states that it is only possible to 
place £484. 1s. 4d. to renewal fund, against £1,073. 5s. 2d. last year. 

Generativg expenses amount to £3,704. 6s. Sd. (against £3,392, 18. 6d.), 
distribution expenses £281. 3s. ld. (against £134. 1s. 3d.), management 
expenses £590. 3s. 10d. (against £625. 16s. 3d,), and rent and taxes, in- 
turance, bank interest, re-payment of loan, interest on loans, &c., 
24,983. 128. 4d. (against £4,853. 9s. 2d.) The income was £10,838. 2з. 5d. 
(against £10,124. 19s. 10d.) For lighting, 310,382 units were used 
against 311,772 units), for power and heating 260,601 units were sold and 
brought in £1,309 (against 103,100 units and £649 in 1906). The tram- 
ways department took 551,758 units (against 553,512). Works costs were 
(69218. per unit (against 0°874d, in 1906); the total works costs being 
1:090 per unit (against 1:192 last year), and: the total: costs 2:127d. per 
unit ‘against 2:227d.) The equivalent of 30, 116 8.c.p. lamps is converted 
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to the mains, compared with 28,775, and the horae power in motors to 
date is 475:1 (last year, 311:5); the total horse power for heating and 
other purposes 24:95 (17°15) ; the total equivalent 8 c.p. lamps for lamps 
and motors connected to date is 41,877 (86,662); the total maximum 
load, 886 k.w. (742 k.w.). 

Derby.— The receipts of the electric tramways department for 
the year ended March 81 were £37,257. 178. 7d., against 
£33,398, 13s. 3d. the previous year. Of this increase £1,369 is 
attributed to extra trattic caused by the Royal Show. The car- 
miles run were 849,248, and the passengers carried 8,501,460. The 
cost of running was 10}d. per mile. The year’s profit is about £7,500. 


Maidstone.— The accounts of the tramways department for the 
year ended March 81 show a gross income of £5,918. 2s. 5d., the 
gross profit being £1,859. 11s. 8d. After paying interest, sinking 
fund, &c., the net profit was £374 15s. 6d. The percentage of 
working expenses to receipts was 68:5, average traffic revenue per 
car mile 8°6d., average working expenses per car mile 6:2d., and 
average working expenses per passenger 0:824. 


Nottingham.—The income of the tramways department for the 
past year was £139,992, and the expenditure (including interest on 
loans and stock, contribution to sinking fund and redemption of 
loans) £115,848, leaving £24,044. 

Out of this £17,000 has been contributed to the rates, £900 written off 
motor omnibus account and £6,744 carried to reserve. 40 cars have 
been fitted with top covers and 115 Sars are now supplied with improved 
lifeguards, There has been no aecident of a fatal character during the 
year. The service of motor buses resulted in a loss of £250, but the 
"buses carried 573,646 passengers, and met a public want. 


Poplar (London).—Last week the Council adopted the report 
and recommendations of the Electricity committee (reported in our 
mg April 26) with regard to extensions of plant at a cost of 

The borough electrical engineer (Mr. J. Н. Bowden) reported that tho 
current sold during the year ended March showed an increase of 38:38 per 
cent. over the previous year. Fcr private lighting 929,738 units were sold, 
against 817,430; power 2,423,538 units, against 1,879,620; public light. 
ing 855,026 units, against 814,050. The net income increased from 
£25,640 to £30,454. For 1907-8 it was anticipated that 4,835,000 units 
would be sold, and the estimated net available balance was £2,550 as a 
contribution to reserve and working balance. 

Salford.—For the year ended March 81 the traffic receipts of 
the Corporation tramways amounted to £282,542, and with interest 
on investments and miscellaneous receipts (£4,900) the total in- 
come was £237,442. 

Working expenses were £142,193. The gross profit was £95,249, an 
increase of £13,431 over 1905-6. Interest and sinking fund charges 
(£40,795), rents to other authorities (£25,410) and miscellaneous items 
(£1,155) left а net profit to £27,889. The Tramways committee have 
decided to transfer £13,000 of relief of rates and to carry the balance 
(£14,889) to depreciation and renewals. In the report of the mansger 
(Mr. G. W. Holford) it is stated that for the first time since the under. 
taking was started, no fatal accident Һай occurred in the running of the 
cars during the 12 months. They had carried over 434 million passengers 
and travelled 5,268,933 miles during the period. 


South Shields.—The gross profit of the electric tramways during 
the past year was £11,900, and after paying interest and sinking- 
fund charges the net profit was £4,048. 


TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


Hammersmith (London) Borough Council invite tenders for supply 
of e. h. t. feeder, 14. distributing mains and house service cables. 
Specitications from the borough electrical engineer (Mr. G. Gilbert 
Bell), 85, Fulham Palace-road, Hammersmith, W. Tenders to the 
town clerk (Mr. H. Thompson), at the Electricity Works, by 4 p.m. 
Friday, May 17. See also an advertisement. 


Hull Electric Lighting Committee invite tenders for supply and 
erection of one 500 kw. high-tension continuous-current dynamo, 
coupled direct to а Belliss engine. Forms of tender and specifica- 
tions from the city treasurer, Mr. T. G. Milner. "Tenders to the 
Chairman of the committee, Town Hall, Hull, by noon May 23. See 
also an advertisement. 
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NOW READY. 


"THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and jndósty 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (во easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
opta book of the kind ever . 


— 


Sheffield Electric Lighting committee invite tenders for steam 
turbine, alternator, exciter, condenser and other accessories. Speci- 
fications from the general manager and engineer (Mr. 5. E. Fedden), 
Corporation Electricity Supply Dept., Commercial-street, Sheffield. 
Tenders by 10 a.m. May 27. See also an advertisement. 


Bedford Corporation invite tenders for supply of high and low- 
tension cables for 12 months. Specifications from the borou h elec- 
trical engineer (Mr. R. W. L. Phillips), Cauldwell-road, Bedford. 
Tenders by noon 25th inst. See also an advertisement. 


Lanark County Council require. tenders from manufacturers of 
electrical generating machinery and from manufacturers of secon- 
dary batteries, for the construction and erection of one 70 kw. 
motor-generator, alternating and direct-current switchgear, one 
battery charging booster, and one battery of 282 cells. Tenders to 
the county clerk (Mr. Thos. Munro), County Offices, Hamilton, 
N.B., by May 22. 


London County Council require tenders by 10 a.m. May 14 for 


wiring for power, lighting and bells at Westminster Technical 
Institute. Forms of tender from the chief engineer, Spring- 
gardens, S.W. 


The Metropolitan Asylums Bourd require tenders for supply of 
builders’, engineers’, smiths’, plumbers’ and gasfitters’ ironmongery, 
miscellaneous engineering stores and electrical accessories. Official 
forms of tender at the offices of the Board, Embankment, London, 
E.C., where tenders аге to be sent by 10 a.m. May 15. 

Acton n) Council invite tenders for supply of direct-coupled 
electrically-driven turbo or centrifugal pumping machinery for 
sewage works, including motor pumps, automatic control apparatus, 
swite board, pipework, &c. Applications to Sir Alexander Binnie, 
9, Great George. street, London, S.W., by May 18. 


Goole District Council is prepared to receive competitive schemes 
for the erection of electricity supply plant and the necessary dis- 
tributing mains to supply electricity within the compulsory area of 
supply. Particulars from the clerk to the Council, Mr. James Wm. 
Johnson, Schemes by Friday, May 81. 


Bristol Electrical committee invite tenders for а.с. and d.c. flame 
arc lamps, to be supplied and delivered within the city. Tenders to 
the city electrical engineer (Mr. H. Faraday Proctor), Temple Back, 
Bristol, by 10 a.m. May 20. 


Barnes District Council invite tenders for supply, delivery and 
ereciion of a section of steam exhaust and other piping. "Tenders 
to the Clerk, Council House, Mortlake, by noon, May 14. 


Applications are invited from contractors willing to tender for 
wiring the new Morley secondary апа technical school. Applications 
to Mr. W. E. Putman, Town Hall, Morley, by May 18. 


The Deputy Postmaster.General, Brisbane, Queensland, wants 
tenders by noon June 24 for 2 tons bolts and nuts, 500 w.i. brackets, 
10,000 Acme insulators, 500 leading-in insulator screws, 3,000 Acme 
spindles ({ їп.), 2,000 Acme spindles (fin.), 500 No. 1 galvanised 
carriers, 20 miles insulated wire, 5 miles lead-covered wire, 15 tons 
200 lb. galvanised-iron wire, 10 miles fancy-covered wire, 144 pints 
of bakers’ fluid, 500 porcelain tubes, 10 cwt. sheet copper, 12 gross 
connecting screws, 5 tons sulphate of magnesia; 8,000 No. 2 
Leclanché zines, 500 No. 1 Leclanché zines, 1,000 No. 2 carporous 
pots, 500 No. 1 carporous pots, 1 ton of sal ammoniac, 144 two-way 
switches, 2,000 Ericsson fuse tubes, 60 Delville microphones and 
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fittings, 10 gross No. 2 brass terminals, and 10 gross No. 3 brass 
terminals. Specifications, &c., from Comptrollers of Stores, Bris- 
bane, Sydney, Melbourne and Adelaide. 


The Deputy Postmaster General, Brisbane, also requires tenders 
by noon Sept. 2 for four sections of а common battery switchboard 
and 650 subscribers’ telephones. Specifications from the Comp. 

trollers of Stores, Brisbane, Melbourne, Sydney and Adelaide. A 
deposit of 5 per cent. of the amount of the tender up to £1,000 and 
2% per cent. for any amount in excess is required. 


TENDERS RECEIVED AND ACOBPTED. 


Fulham Electricity committee received 16 tenders for the annual 
supply of nutty slack, and the tender of J. H. Gilman & Co. has been 
provisionally accepted for the supply of 2,000 tons of West Hallam 
nutty slack at 12s. 3d. per ton (de ivered alongside the Council’s 

wharf), with option of an additional 1,000 tons at same price during 
he period. The committee have also accepted the tender of the 
Underfeed Stoker Co. for two underfeed stokers, including draught 
gauges, steam-tight ash pit doors and a spare motor for £523. 10s. 


On the recommendation of the Highways committee, London 
County Council have accepted the tenders of Bolckow, Vaughan 
& Co. (£16,173. 17s, 6d.) for track rails, and of the Frodingham Iron 
& Steel Co. (£5,804. 10s.) for slot and conductor rails. The tender of 
Messrs. P. & W. MacLellan was nearly £500 lower than that of the 
Frodingham Co., but the committee pointed out that as it was pro- 
posed to sublet the manufacture t) а Belgian firm the cost of in- 
specting and testing the railsin Belgium would involve considerable 
expense. 

Wrexham Council have accepted the following tenders for annual 
stores :— 

Hy. Caldwell & Co., engine-room stores; Siemens Bros. & Co., cable 
jointing requirements ; W. H. Keys, bitumen aud joint box compound ; 
Cable Accessories Co., service cut-outs; Sloan Electrical Co., arc lamp 
carbons; Davies Bros. „ wood troughing; Lee, Howl & Co. and Acme 
Chemical Co., boiler solution. 


The tender of Cloke’s Breeze (Ltd.) has been accepted by Ber- 
mondsey Council for removing flue dust and clinker from the elec- 
tricity on &c. Flue dust (estimated quantity, 4 to 6 tons per 
week), Is. 614. per ton; clinker (estimated quantity, 180 to 160 tons 
per week), Js. 64d. per ton. 


Hackney (London) Electric Lighting committee received 13 ten- 
ders for foundations, &c., for a 1,500 kw. generating eet, varying in 
amount from £1,629. 18s. 11d. to £2,880, and that of Abbott & 
Charlton at £1, 641 6s. 4d. is recommended for acceptance. 


Beckenham Council have accepted the tender of C. C. Wakefield 
& Co. for 12 months’ supply of lubricating oil at 1s. 64d. for engine 
oil and 2s. 6d. for cylinder oil. 


Edgar Allen & Co. have obtained the contract for the — and 
construction of the whole of the special track work, lay-outs, croxs- 
overs, &c., required for the Osaka tramways. 


Accrington Corporation have accepted the tender of W. T. Glover 
& Co. for 8,500 yds. of cable, and that of the British Insulated & 
Helsby Cables for three distributor pillars. 


Halifax Council have accepted the tender of the Chloride Electri- 
cal Storage Co. for supply of & regulating booster at £750, and 
switchboard at £150. 


Five tenders were received by Bermondsey Council for a voltmeter 
reading 400-600 volts, and that of Crompton & Co. was accepted at 
£5. 13s. 4d. (less 24 per cent.) 

Salford Council have accepted the tender of R. Johnson & Co. for 
supply of trolley heads and accessories, and that of J. Wolstenholme 
& Sons for c.i. pipes for the turbo-generator. 


Portsmouth Education committee have accepted tho tender of T. 
Potter & Sons for wiring the Technical Institute at £1,199. 


Hastings Corporation have, we are informed, placed an order for 
51 C type time switches with Venner & Co. 


St. Pancras (London) Council have conditionally accepted the 
tender of Crompton & Co. for two motors at £118. 14s. each. 

W. J. Fryer & Co. have received an order from Woolwich Guar- 
dians for wiring the infirmary at £105. 


Burton-on-Trent Education committee have accepted the tender 
of Barnett & Soans for wiring the Pupil Teachers’ centre. 


Condensing Plant.—The Mirrlees Watson Co. have recently 
received orders for condensing plant for various works, including 
surface-condensiog sets for Hereford electricity works (duty 7,500 Ib. 
steam per hour) and for the new turbine works of the French Thom- 
son-Houston Co. at Lille (one set, duty 22,000 lb. steam per hour). 


British Tenders for Foreign Contracts.—A correspondent 
draws attention to the fact that Copenhagen Municipality recently 
invited tenders in this country by public advertisement for two 
8,000 kw. steam turbines, complete with electrical generators and 
surface condensers. Offers were received from leading manu- 
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facturers in this country, the Continent and America, and some of 
the prices quoted were as follow :— . 


Brown, Boveri & Co........ LER BAG ew ew We edu Kr.362,000 
Richardsons, Westgarth & Co. ...... — À буз 880,000 
British Westinghouse Co. ........ ee ere z 416,000 
Burmeister & W ain є 426,000 
Willans & Robingoa ........... eese non : 437,000 
Mather & Platter . . 448,000 
Siemens-Schuckertwerke ................ eren 508,000 
Allgemeine Electricitäts Gesellschaft ........... Р 590,000 


After carefully examining the merits of the various tenders and 
the constructive details of the turbines offered, Willans & Robinson's 
tender received the support of the technical adviser and of the 
manager of the electricity undertaking, but after prolonged dis- 
cussion the municipal authorities decided to place the work with the 
local firm (Burmeister & Wain) in spite of the fact that their ex- 
perience in the building of turbines had (it is stated) been limited to 
the construction of one or two turbines of smaller size. It is re- 
garded as surprising, after inviting tenders and issuing specifications 
in three different languages, thereby inviting outside manufacturers 
to сога and to send in proposals, that so strong а preference 
should have been shown in favour of a local manufacturer, and it is 
obvious that such action on the part of Copenhagen Municipality 
will tend to discourage British manufacturers from competing in 
future for contracts in Denmark. 


BUSINESS NOTICES. 


Bruce Peebles & Co. announce that from May 1 the address of 
their Newcastle office will be Pilgrim House, Pilgrim-street, the 
telegraphic and telephonic addresses remaining as before (Peebles 
Newcastle-on-Tyne, 2620 Central). The office will, as before, be 
under the management of Mr. F. B. Sinclair. 

The partnership between Herbert S. Wood, John N. Scott and 
Carl Brown (trading as Н. S. Wood & Co.), electrical engineers, 8, 
Clarence-street, Manchester, has been dissolved so far as concerns 
H. S. Wood. Debts by Messrs. Scott & Brown, who continue under 
the old style. 

Geo. Arthur Yarwood and Chas. Clements (trading as the British 
Rheostat Co.), 185, Deritend, Birmingham, have dissolved partner- 
ship. Debts by Mr. Clements, who continues. 


John A. Haywood & Frank A. Woolley, electrical engineers, 14, 


New-street, Birmingham, have dissolved partnership. Particulars: 


of debts to Mr. A. J. Cale, 14, New-street, Birmingham. 


The Kevan Electric Co. (Ltd.), 88, Charing Cross-road, London, 

W.C., have opened а business dealing chiefly. with lighting material 
comprising a new patent silvered-glass reflector, incandescent 
5 lamps, flexible and cable and Schiff carbons and carbon 
brushes. 


BANERUPTOIES, LIQUIDATIONS, &c. 


An application was made on Tuesday for the discharge of Hugo 


Bock and Julius Hupfeld, patent brokers and commission agents, 
trading as the Trading & Industrial Association in London at 
25, Victoria-street, Westminster. 

Mr. Е. S. Grey, official receiver, reported that the firm failed in Nov., 
1904, with debts £8,029 and assets valued at £15,870, but which had 
realised nothing whatever. The bankrupts (both German subjects) came 
to this counntry in 1900 and commenced business without capital. Their 
first speculation was in connection with the cbronophone clock, over 
which they expended £900 borrowed money. Another speculation was 
over an electric accumulator for an option on which they paid £1,000, 
also borrowed. Other transactions were to acquire the option to purchase 
а patent miner's lamp with the object of floating а company on the 
English market, a patent for an electric alarum bell, and the promotion 
of the British Automatio Alarum Bell Co. (Ltd.), &c. 

The discharge was suspended for five years. 

Francis Williams, electrician, 17, Orchard-street, Bemerton, Salis- 
bury, has been adjudicated bankrupt. 

In the bankruptcy of W. Francis, electrician, 17, Orchard-road, 
Bemerton, Salisbury, the first meeting of creditors will take place 
on May 16 at City-chambers, and the public examination on May 23 
at the Council House, Salisbury. 

Kevin C. Moran (trading as K. C. Moran & Co.), electrical engi- 
neer, 80a, Teddesley-street, Walsall, has been adjudicated bankrupt. 
The first meeting of creditors will take place on May 18 at the O. R. s, 
Wolverhampton, and the public examination on May 80 at the 
County Court, Walsall. 

The first meetings of creditors and contributories of the British 
Electric Equipment Co. (Ltd.) will be held on May 14 at 33, Carey- 
street, London, W.C. 

Townshend's Art Metal Co. (Ltd.) is being wound up voluntarily, 
Mr. T. M. Attlee, 118, Edmund.street, Birmingham, is liquidator. 


The W. В. Sykes Interlocking Signal Co. (Ltd.) is being wound 
up voluntarily for reconstruction, and Messrs. W. Ives and К. 


Sykes, the younger, 26, Voltaire-road, Clapham, London, S.W., have 
been appointed liquidators, with authority to consent to the registra- 
tion of à new company with the same name. 


A meeting will be held at 48, Swanston-street, Manchester, on 
June 10 to receive an account of the winding up of the Otto Elec- 
trical Mfg. Co. (Ltd.). 


Sale by Auction.—Messrs. Wheatley Kirk, Price & Co. have 
been instructed by the receiver of Lionel Robinson & Co. (Ltd.), 
(Mr. Herbert J. Page, F.C.A.) to sell by public auction, on May 16, at 
Ira. m. at the works premises, Ferry Works, Thames Ditton, Surrey, 
in the lots of the catalogue, the whole of the modern plant, mact inery, 
tools, electrical instruments, stock and effects, including 15 н.р. gas 
engine and producer plant, 15 lathes of sliding, capstan, screw- 
cutting and other patterns, nine radial and other drilling macbines, 
milling, shaving, grinding, polishing, shearing, stamping, &oc., 


machines, electric lighting and testing installation, testing instru- 


ments, loose tools and utensils for a hundred hands, quantities of 
testing and other instruments, switchboards and fittings, dynamos, 
motors, accumulators and contents of general stores. Catalogues 
from: Mr. Herbert J. Page, F.C.A. (Messrs. Annan, Dexter & Co.), 
21, Ironmonger-lane, London, E.C., or from the auctioneers, 46, 
Watlipg-street, London, E.C., and Albert-square, Manchester. See 
also an advertisement. 


Plant for Sale, &c.— Messrs. L. G. Tate & Co., 20, Bucklersbury, 
London, E.C., advertise for sale a 14 в.н.р. Crossley gas engine, an 
Elwell- Parker dynamo, and 50 E. P. S. 23.plate L type cells, with 
belting, piping and switchboard complete in running order; also 2, 
5, and 7 H.P 460 volt slow-speed motors. i ' 

Мт. Т. G. Slater, 47, Greenhill-road, Cheetham Hill, Manchester, 
advertises for sale a D’Arsonval galvanometer, Wheatstone bridge 
and an Ayrton bridge key. 


Business for Sale.—A brassfonnder's and finisher's plant, tools 
and stock are advertised for sale as а going concern. 


„The Journal."— Part 188 of “The Journal” of the Institution 
of Electrical Engineers is now ready, price бв. Particulars of con- 
tents are given in an advertisement.. 


CATALOGUES, &c. 


Cables and Wires.—The India Rubber Company are sending out 
lists Nos. 40 and 404, which deal respectively with electric light 
cables and wires and concentric and high tension cables and flexible 
cords. The lists are very comprehensive, and give a mass of 
information. 

* Prescot” Specialities.—The British Insulated & Helsby Cables 
make a speciality of ears for trolley wires. Some details of these 
are given in pamphlet P41, which will be found of great interest to 
tramway engineers. Similarly, pamphlet P40 will prove valuable 
for the useful details given of Prescot” trolley wire. The illus- 
trations on the cover of the latter show a specimen of grooved wire 
with six twists in it. 

Tumbler Switches.—The two-way switches of A. P. Lundberg & 
Sons are famous for their flexibility and ease of adjustment to 
various conditions of control. We have to acknowledge receipt of a 
special booklet from the firm, giving useful diagrams and illustra- 
tions of these switches adapted for electrolier and radiator lighting. 
A number of diagrams of connections are included to explain the 
methods of coupling up. 

Carriage Butteries.— The D.P. Battery Co. (Ltd.) send their latest 
list Tr. 1, which is a revised price list of D.P. cells for electric car- 
riages, for which we understand there has been a very good demand 
recently. 

G.E.C. Progress.—Our old friend the G.E.C. electrical progress 
sheet is now to appear quarterly in more substantial style. The 
May issue, just received, deals with a variety of subjects, from 
type conirollera to telephones. We understand that binders to con- 
veniently keop the sheets, will be supplied free on application by 
customers. Other G.E.C. booklets give prices of ‘‘ Angold”’ minia- 
ture shuntless arc lamps for continuous currents. 


Hot Wire Instruments.—A very complete range of hot wire am. 
meters and voltmeters both for switchboard and portable use is 
made by Johnson & Phillips, whose latest publication gives illus. 
trated particulars of these instruments and prices, together with 
details of scales. 

Wattmeters.—Everett Edgeumbe & Co., 87, Victoria-street, Lon- 
don, S.W., have issued a sheet list describing their dynamometer 
type wattmeters for direct and alternate currents. These are made 


in stindard and industrial patterns, and we learn that the error due 


to variations in power factor down to 0:25 does not exceed 1 per 
cent. either way. 


Installation Neos. Unlike many new publications, “ Instal- 
lation News," issued by Simplex Conduits (Ltd.), has not found it 
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necessary to increase its subscription rate, or to double its circula- 
tion by selecting Canada as its field of operations. The subscription 
remains at its previous figure, while the value and interest of the 
contents have appreciably approved. 


Portable Tools.—A. complete publication is to hand from Kramos 
(Ltd.), 47, Victoria-street, London, S.W., dealing with portable 
electric tool equipments, mono-rail transporters, brake magnets, 
capstan switches and other Kramos specialities. | 


Accessories.—A complete accessories list has just been issued by 
G. Straus & Co., 211, Upper Thames-street, London, E.C., which 
deals with electric light wires, flame arc lamps, fans, and incandes- 
cent lamps. 


. Telephones.—There are still numberless opportunities for the 
extension of the use of the telephone, and some idea of the purposes 
which it can serve is given in Gent & Co.'s latest publication on the 
subject. The chief of the specialities dealt with is the Parsons- 
Sloper Secret Telephone." 


Multipolar Dynamos.—The 4th edition of Mather & Platv's publi 
eation on multipolar dynamos has been published, and deals with 
machines having an output of from 44 kw. to 1,200 kw. 


Ignition Accessories.—A large budget of booklets reaches us from 
the Electric Ignition Co., Sparkbrook, Birmingham, and should be 
in the hands of every motorist. 


Fans.—The fan season is already opened, and we are receiving 
details of various makers’ products in this particular. Verity's 
publications Nos. 525-528 give details and prices of their Typhoon 
table fans and “ Aston" ventilating fans. 


~- Electric Thermal Baths.—' The vapour bath cabinet is too well- 
known to require description, but oil or gas heating has generally 
been relied upon for the production of the vapour. Messrs. О. C. 
Hawkes, Aldersgate-streot, London, Е.О., make a number of elec- 
tric thermal baths which dispense with the necessity for vapouris- 
ing, and depend upon air heating alone. Bulletin B5, just issued, 
goes very thoroughly into this subject. 


The Consolidated Pneumatic Tool Co. have placed on the market 
two interesting portable tools. One Of these is an electric blower 
suitable for removing dust from electrical machinery. The machine 
has a small motor, 
which can be con- 
nected to any 
adjacent lamp- 
holder by a plug 
adaptor. The fan 
and motor are 
direct-coupled,and 
the former gives a 
powerful blast of 
air at the nozzle. 
The weight of this 
machine complete 
is about 12 1b. The 
other machine is a 
portable grinder, 
made in three dif- 
ferent sizes. The 
smallest size has a 
wheel ö in. by] in., 
the second size 
8 in. by 14 in., and 
the third (a special 
design for grinding 
up tramway rails) 
has a wheel 8 in. 
by gin. The latter 
is wound for 500 
volts, and may be 
used in conjunction with special 500 volt portable drills for tramway 
and railway track work. These are in use on several electric tram- 
ways and railways with, we understand, satisfactory results. Both 
machines are illustrated herewith. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from May 1 to 6, with the ports of 
destination :— | 

Africa— Alexandria, £182 (including £169 telegraph paper); Cape 
Town, £108 (including £25 telegraph material); Delagoa Bay, £174; 
Darban, £2,870 (including £291 telegraph material and instruments) ; 
Mombassa, £95; Suakin, £152; Sudan, £493 (telegraph material). 
Australasia—Adelaide, £309 ; Auckland, £14; Brisbane, £35; Hobart, 
£653; Launceston, £458 (including £360 telegraph wire); Melbourne, 
£263 ; Perth, E17; Sydney, £1,118. Azores, £8. Belgium—Brassele, 
£382 (including £272 telegraph material). Surma—Rangoon, £46. 
Canada - Montreal, £77 ; Toronto, £875. China—Shanghai, £237 (іп. 


. PORTABLE ELECTRIC GBINDER. 


cluding £37 telegraph material); Tientsin, £686 (telegraph material). 
Denmark—Copenhagen,£11 (telegraph material). France—Boulogne, £68. 
Vl uec E £24; Hamburg, £45. Greece —Syra, £51 (telegraph 
material). Holland—Amsterdam, £145 (including £95 telegraph material); 
Flushing, £31; Rotterdam, £113 (including £17 telegraph material). Hong 
Kong, £902 (including £28 telegraph material). India Bombay. £7,395 
(including £24 telegraph material); Calcutta, £880 (including £150 tele- 
graph material); Madras, £738. Japan—Kobe, £682 ; Yokohama, £611. 
Malta, £198, and 2 tons tramway material. Mexico—Coatzacoalcos, 
£2,386 (including £191 telegraph material); Salina Cruz, £195 (tele- 
graph material). Russia—Kurch, £1,944. Siam— Bangkok, £100. 
Straits Settlements—Singapore, £475. Sweden—Stockholm, £2,159 (tele- 
graph cable) Zanzibar, £599 (telegraph material). Total, £28,454, 
against £21,788 in the corresponding week last year (May 2 to 8). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


February 26, 1907. 
2974/06 & 2978/06 Savers. Turbines. (Date applied for, 4/1/06.)+ 
4,574 OPPERMANN. Secondary batteries. 
4,576 Rawson & BocHHOLTZ REVERSIBLE TURBINE SYND. 
4,578 BREMAECKER. Controlling electric currents.* 
4,585 Brookes. (Foote & Wolfe, U.S., & Young, Germany.) Automati- 
cally opening and closing circuits.“ 
4,595 MancoNI & MARCOm's WIRELESS TELEIRAPH Co. 
graphy. 

4,607 Sigcraiep. Supporting motors. (Date applied for, 3/3/06.)*t 
4,609 Donoyge. Electromagnetic compass or apparatus for determining 
true magnetic deviation. (Date applied for, 5/3/06.)*1 
4,615 Nicoras and Gaston DE MALHERBE. Batteries. (Date applied for, 

26/2/06 )*t 


Turbines.* 


Wireless tele- 


February 26, 1907. 
4,645 Parsons. Telephone systems and exchanges. 
4,667 Atparert. Electrode-contacts for sparking plugs.“ 
4,085 FAIRWEATHER. (Brown Hoisting Machinery Co., U.S ) 
for antennz wires for electric masts. * 
4,706 Нотовтн. (Akt.-Ges. Brown, Boveri & Cie, Switzerland )  Siugle- 
phase alternatiog-curreat motors. | | 
4,709, 4,712 & 4,714 ЕкззЕнрЕн. Signalling by electromigaetio waves. *, 
4,710 & 4,713 FESSENDEN. Transmission of energy by el sstromagnetic 
waves. г 
4,758 ALLGEMEINE ELE&TRIOITÀTS Ges. Electric percussion tols. 
applied for, 27/2/06.)*t | 
4,742 B.T.-H. Co. (G.E. Со., U.S.) 
4,743 B.T.-H. Co. (G.E. Co., U.S.) 
ductora. 
4,744 B.T.-H, Co. 


Support 


(Date 


Altern лор electric current motors. 
Protective devices for electric con- 


(G.E Co., U.S.) Electric resistance. 


February 27, 1907. 
5,8954/06 B.T.-H. Co. (G. E. Co., U.S.) High- tension electric switches. 
(Date applied for, 10/3/06.)t | 
4,751 Tyrer. Automatically operating points of tramways. 
4,758 Davis & Pearce. Electric light fittings. 
4,761 WiaNALL. Brakes for tramway vehicles, 


4,764 Davis. Electrical apparatus for firing explosion charges. 
4,772 Parsons, SIiBLEY X Weave. Automatic telephonic burglar alarm. 
4,782 BRoADBENT. Switches. 8 


4,785 BROADBENT. Transmission of po ver. 

4,799 PouLsEN. Wireless telegraphy.* 

4,801, 4,802 & 4,809 Poutsen. Signalling in wireless telegraphy.* 

4,814 SARS & HarskE& A.-G. Filaments from tungsten or mixtures 
thereof with other metale. (Date applied for, 10/3/06.)*+ 

4,828 BERLAND. Prepayment electric meters. Date applied for, 10/7/06.)*t 

4,831 Ferr. Electrical alarm apparatus. | 

4,832 CBRISTENSEN. Voltaic cells.“ 

4,855 B.T..H. Co. & Garton. Regulation of electric motor-generator sets. 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 
2,019 SuLLIVAN. Electric relays and recorders. 
2,067 Berry. Construction of electromagnets. 
4,606 CaapBury’s (Sarr) Tecttarara Co. & GRANT. 
apparatus. | 
6,651 MATHER & PLATT, CHORLTON & SurTH. Dynamo-electric machines. 
6,690 Leitner. Regulating circuits. 

15,415 B.T.-H. Co. (G.E. Co., U.S.) Vapour electric apparatus. 

14,697 Latour. Single-phase alternating-current series motore. (Date 
applied for, 28/6/05.)t 

19,639 ss Bros. & Co. (Siemens & Halske A.-G.). Electric semaphore 

signals, 

20,255 FELTEN & QGUILLEAUME-LAHMEYERWRERKE A.-G. 
single-phase alternating-current machines. 
2/10/05.) ; 

21,508 Evans, Fire-preventing device for electric in:tallations. 


Ship? telegraph 


Compensated 
(Date applied for, 
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21,675 HusBELL Incandescent lamps. 

22,035 WezNcELIw. Electric transporting devices operating with solenoide. 

22,137 GiLLMOR. Self- locking wedged railway or tramway rail joint. 

22,342 MIDDLETON & MippLETON. Ineulating covering for the couplings 
or terminals of cables. 

22,605 SiEMENS-SCHUCKERT- WEBER. 
machines having compensation windings. 
13/6/06.) 

22,606 Prestep. Tremblers for induction coils. 

22,690 GELPKE & KU L. Turbines, turbo-compressora, turbine fans, &c. 

22,873 Rawson. (Gerard.) Attaching an electric lead to a dynamo brush. 

23,075 RawortH & RAwoRTH. Controllers for electric vebicles. 

23,309 BraNBAUM (Telephon Fabrix A.-G. vorm. J. Berliner). Combined 
intercommunication and exchange telephone system. 

23,380 ATKINSON & CHURCHMAN. Variable candle-power incandescent 
lampe. 

25,551 Кане Ест. Production of metal-lined screws in insulators. 
(Date applied for, 29/12/05. )+ 

23,569 JamssEN. Electric pedal for railways. 

24,078 Ѕкитон & Ware. Binders for telephone switchboard cords. 

24,346 MEHLHARDT & ScHÜssLER. Safety fuses for electric circuits. 

24,756 TRZwòũI Is. Electric railways and tramways. 

25,229 ELECTRICITÄTS A.-G. VORM. ScHUCKERT & Co. 
switches. (Date applied for, 10/11/05.) 

27.178 Arrkmgx. Telephone transmittere. 

27,601 PREDIGER. Incandescent arc lamps. (Date applied for, 4/12/05.) 

28,101 SIEMENS-SCHUCKERTWERKE GS. Insulation of overhead conductors 
for electric railways and tramways. (Date applied for, 50/5/06.) 

28,260 Houtman. Telephonic apparatus for divers. 

28,960 Нх‹овтн. Electric induction furnace with electrodes. 
applied for, 2/6/06.) 

28,961 HioRrH. Operating electrical smelting furnaces. 
for, 6/11/06.) 

29,616 Норт. Iucandescent lamps containiog mercury vapour. 
applied for, 16/1/06.) 

1907 SPECIFICATION. 
Car steps. (Date applied for, 21/5/06.) 


Alternating-current commutator 
(Date applied for, 


Enclosing boxes for 


(Date 
(Date applied 
(Date 


1,597 Davis & Hicks. 


COMPANIES’ MEETINGS AND REPORTS. 


чч 


Willans & Robinson (Ltd.) 


At an extraordinary meeting held on Friday last the resolution for the 
reduction of the company’s capital, which was passed at meetings held 
on April 9, was submitted for confirmation. Mr. Marx Rosinson pre- 
sided, and said that, added to the unanimity shown at the meetings on 
April 9, the number of proxies which had been sent in to the directors 
showed an extraordinary figure. The greatest possible number of votes 
was 133,000 and they had received just upon 100,000. Considering the 
large number of shareholders abroad who could not be communicated 
with at short notice, he considered this was strong evidence of the general 
agreement among the shareholders in favour of the resolution. Having 
read the resolution and indicated the alterations that would be necessary 
in the articles of association, he put the resolution to the meeting. This 
was seconded by Sir GILBERT Е, Crayton East and carried nem. соп. A 
cordial vote of thanks to the chairman and directors for having carried 
the scheme through was proposed by Mr. HoLLAND and seconded by Mr. 
Tosrix and carried unanimously. The CHarsman having replied, the pro 
ceedings terminated. 


————— 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—The chairman (Mr. 
C. G. Tegetmeier) s'ated at the meeting on Tuesday that with the excep- 
tion of a short extension of about 4 mile opened for traffic in August, 
they had been workicg the same route mileage as in 1905, and their 
traffic receipts had increased from £121,879 to £130,336, an average of 
approximately £6,800 per route mile, and an increase of about £300 per 
route mile. They carried over 21,000,000 passengers, an increase of 
about 1,300,000. For the first four months of this year they had carried 
300,000 more passengers, and had taken in receipts £1,800 more 
than in the corresponding period of last year. Their capital expen- 
diture for the year amounted to £9,768, bringing the total to 
£592,992. In afew months they expected to have a total of 72 cars, 
which would be, they thought, sufficient for the service. The 
important question of the amount to be set aside for depreciation 
and renewals had been considered by the Board. Не did not think there 
had been sufficient experience of electric traction to enable them to say 
with any exactitude what proportion of the receipta or of the amount per 
ear-mile ran should be set aside annually to meet renewals and depre- 
ciation, as distinct from ordinary expenditure on repairs and maintenance, 
but it was obvious that provision for that purpose must be made before 
the net profite available for distribution could be accurately stated. The 
amount of such provision must necessarily depend upon the particular 
circumstances of each undertaking. Their system at Auckland was 
worked to a high degree of its capacity, and the wear and tear upon all 
parts of it was correspondingly great. Last year they spent £16,915 on 
ordinary repairs and maintenance out of revenue. They also spent £865 
on permanent way renewals, which had been charged to depreciation. 
During the present year the account would be charged with considerable 
expenditure in respect of the reconstruction of track. Since the close of 
the year new capital had been raised by the issue of £50,000 in 6 percent. 
preference shares of £1 each, a considerable portion of which was needed 


} 


for extensione. The cost of the new cars and of the increase in the 
power-station plant from 1,525 kw. to 2,125 kw., further items of capital 
expenditure, they would have to meet during the year. The Board had 
been fortunate in securing the services of Mr. J. J. Walklate, now on his 
way to Auckland, to take the position of general manager and engineer 
of the company, in place of Mr. Hansen, resigned. 


BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)—The 
chairman (Mr. J. B. Concanon) stated at the meeting on Tuesday that 
the results of the year’s working were disappointing. The total receipts 
showed an increase of £10,842, but the total expenditure was greater by 
£15,853. The agreement for the sale of the undertaking to the Com- 
pagnie Generale de Tramways de Buenos Ayres was approved. 


EASTERN TELEGRAPH CO (LTD.)—The report of the directors for the 
three months to Deo. 31 last will be presented to the seventieth ordinary 
general meeting on May 14, and shows that the revenue for the period 
amounted to £326,621. 128, 2d., from which are deducted £101,673. 16s. 2d. 
for ordinary expenses and £15,270. 5s. 2d. for expenditure relating to 
maintenance of cables, depreciation of spare cable, sundry differences in 
exchange and income tax payable abroad, leaving £209,677. 10s. 10d., 
added to £117,089. 168. 6d. brought forward, making together 
£326,767. 78. 4d. After providing for income tax in England, interest 
and preference dividend, absorbing in all £42,014. 18s. 8d., there is a 
balance of £284,752. 8s. 8d., out of which the directors have placed 
£3,500 to reserve for maintenance ships and £150,000 to general reserve. 
The directora now recommend a final dividend on the ordinary stock of 
1} per cent. and a bonus of 2 per cent., amounting together to £130,000, 
both payable 15th inst., tax free, and making, with previous payments on 
account, a total distribution of 53 per cent. for the nine months ended 
Dec. 31, 1906. £1,252. 8s. 8d. is carried forward. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.)— 
The report of the directors for the half-year to Dec. 31 last will be sub- 
mitted to the sixty-seventh half-yearly ordinary general meeting on the 
15th inst., and shows thatthe gross receipts amounted during the period to 
£296,393. 18s. 2d., against £317,100. 1s. 3d. in the corresponding half- 
year of 1905. Working expenses (including £12,854. 15e. 7d. for main. 
tenance of cables) absorbed £139,549. 9s. 7d. against £135,597. 8s. 8d., 
leaving £156,844. 8s. 7d. From this is deducted £3,410. 148. 5d. for income 
tax in England and donations to China relief funds, and £15,048 for 
mortgage debenture interest, leaving as net profit for the half-year 
£138,885. 148. 2d. Added to £89,958. 15s, 3d. brought forward, making 
£227,344. 98. 5d. One quarterly interim dividend of 1] per cent. has 
been already paid for the half-year, and it is proposed to distribute 
another of like amount on 16th inst., making, with the interim dividends 
paid for the first half-year, a total dividend of 5 per cent. It is also pro- 
posed to pay & bonus of 4s. per share, or 2 per cent., making a total dis- 
tribution of 7 per cent. for the year-1906. £75,000 has been transferred 
to general reserve, and £17,344. 9s. 5d. is carried forward. 

The company's New Zealand and China cables have been partially 
renewed during the past year, and the’ cost (£44,160) has been charged 
against general reserve. With a view to further improving telegraphio 
communication with the Far East, the directors have obtained a con. 
cession from the Dutch Government for the laying and working of a sub- 
marine cable between Java and the Cocos Islands, which communication 
is expected to bs opened towards the end of the current year, and will 
provide an alternative route for the company's traffic. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—It has been decided to alter 
the date of the financial year to May 31 instead of April 30. In addition 
to the final dividend on the ordinary shares 8d. per share will be distri- 
buted in respect of the month of May, representing one-third of the 
interim dividend of 2s. usually paid in the first quarter of the New Year. 


MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION 
(LTD.)—The report for 1906 submitted at the meeting last week stated 
that the gross revenue had increased from £18,646 to £20,387, and the 
debit had been reduced from £14,682 to £11,392. During the year an 
additional eub-station at Darlaston had been built and fully equipped, 
whilst another at Willenhall was in course of erection. Mr. Thomas 
Parker and Mr. G. Crosland Taylor had resigned from the board owing 
to pressure of private business, and Mr. G. Н. Nisbett had been elected 
a director. - 8 i ' 

NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—At the meeting on 
Monday Mr. L. B. Schlesinger said the progress of the undertakings in 
which the company was financially interested had been satisfactory. The 
profit on the Musselburgh tramways was sufficient to pay the debenture 
interest and preference dividend, with a substantial amount to reserve, 
in spite of the fact that the earning power of the electric lighting portion of 
the undertaking was not yet fully developed. The extension of the line 
to Port Seton had been delayed by Musselburgh Council, but the 
chairman of the Standing Orders committee dispensed with Mussel- 
burgh's consent, and at the inquiry in Edinburgh last week the com- 
mittee passed the order on fair terms. Portions of the Torquay and of 
the Mexborough and Rawmarsh tramways were now opened, and the 
ітаћ с receipts were entirely satisfactory. They were making good progress 
with the construction of the Rhondda tramways, and hoped to have the 
work completed towards the end of the year. They had made arrange- 
ments to take electric current from the South Wales Electrical Power 
Distribution Co., but that company was not now in a position to give a 
supply owing to financial troubles, and they would therefore have to build 
their own power station. Their consulting engineer stated that the 
saving in the price of current would more than compensate for the extra 
capital expenditure to be incurred. They had secured concessions for 
tramways in West Yorkshire, Folkestone, Sandgate and Hythe, and the 
city of Oxford, Under their arrangement with the Dolter Electric Trac- 
tion (Ltd.) they were the sole contractors for laying the Dolter surface 


162 


THE ELECTRICIAN, MAY 10, 1907. 


ERM————————————————————M————————M———————————————————————— 


contact system for a certain period. The system is laid under their 
guarantee at Mexborough, Torquay and Hastings, and, subject to its 
working satisfactorily, it would no doubt be chosen for Folkestone and 
Oxford, where the overhead system was not to be permitted. They had 
secured a contract fora tramway between Dewsbury and Ossett, the 
capital to be provided by the local authorities. 


PERTH (W. AUSTRALIA) ELECTRIC TRAMWAYS CO. (LTD.)—At the 
meeting last week Mr, A. H. P. Stoneham, after referriog to the satis- 
factory year’s working, said that, owing to the state of the money 
market, they had expended upwards of £22,000 ont of the profits in 
extensions, and had paid £1,100 income tax upon it, although they had 
not touched a single penny of this £22,000. The question of capital 
expenditure and of carrying out extensions was receiving attention. 
They had originally intended to build 17 miles, but were now operating 
26 miles, and he had no hesitation in saying that the principal factor in 
making their success was building the first extra 22 miles into the suburb 
of Subiaco, and that their subsequent success had been obtained through 
the suburban extensions made during the last four years, during which 
time the profits had increased 350 per cent. : 

READING ELECTRIC SUPPLY CO. (LTD.).—The directors’ report for 
the year ended Dec. 31 last shows total capital expenditure £159,110. 
The issued and paid-up capital is £144,000. The revenue for 1906 
amounted to £14,529, and the expenditure, including £2,200 written off 
to depreciation, was £9,401. The balance available on the year’s opera- 
tions is £5,966, and the directors recommend a dividend of 4 per cent., 
tax free, on the ordinary shares for the year. The reduction in charge 
for electrical energy, which came into operation at the beginning of the 
year, represents a concession to consumers of over £2,500, and to this is 
due a slight drop in the dividend for the year owing to decreased revenue. 
The directors are satisfied that the-reduetion in the charge was a wise 
one, and will have a good effect on the development of the business. 
During the year there was an increase in lamp connections equal to 
7,687 8 c.p., bringing the total connections to the equivalent of 99,033 
lamps, including 1,299 н.р. for motors. 

SUBMARINE CABLES’ TRUST.—The revenue for the financial year to 
April 15 amounted to £25,277. 11s. 4d., and the expenses to £1,162. 7s., 
leaving £24,115. 4s. 4d., to which is added £114. 15s. 10d. from last ac- 
count, making an available balance of £24,230. 0s. 2d. After providing 
£18,627 to meet payment of coupons, £5,149, 88. has been transferred to 
redemption fund, leaving £458, 128. 24. to be carried forward. During 
the year 43 certificates have been redeemed by purchase in the open 
market with the surplus funds of the Trust. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—The directors’ report for 
the year to Dec. 31 states that the revenue amounted to £66,158. 7s. 7d. 
From this is deducted £15,506, 4s. 10d. for ordinary expenses and 
£9,224. 1s. 10d. for expenditure relating to maintenance of cables, 
leaving £41,428. 0з. 114., added to £1,510. 11s. 7d. brought forward. 
£30,000 has been transferred to general reserve, an interim dividend of 
2 per cent. Mer free) absorbed £4,621. 168., and the directors now recom- 
mend a final dividend of 2 per cent. (tax free), making 4 per cent. for the 
year. £2,155, 1s. 5d. is carried forward. 


WEST COAST OF AMERICA TELEGRAPH OO. (LTD.)—The directors’ 
report for the year ended Dec. 31 last states that the gross receipts 
amounted to £68,048. 3s. 8d., against £50,808. 17s. 11d. in 1905. Work- 
ing expenses were £34,173. lis. 3d., compared with £31,114. 6s. 2d. 
After providing £6,000 for debenture interest and £800 for interest on 
income bonds there remains £27,074. 9s. 5d., added to £1,661. 6s. 4d. 
brought forward, making £28,735. 15s. 9d. Out of this £22,000 has been 
placed to general reserve and £2,000 to maintenance ship's reserve, and 
the directors recommend а dividend of 24 per cent, tax free, leaving 
£1,922. 158. 9d. to be carried forward. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)--The report for the 
six months ended Dec. 31 states that the amount to credit of revenue is 
£34,203. 9s. 7d., against £28,031. 13s. 9d. for the corresponding half-year 
of 1905. Expenses were £21,611. 198, 7d., against £23,231. 108. 10d., 
leaving £12,591. 10:2., added to £1,547. 10s. 6d. interest on investments 
and £312. 16s, 8d. from last account, making £14,451. 178. 2d. Pay- 
ment of 8s. per share on the first preference shares, being 2s. balance 
of arrears and 6s. dividend, six months to Deo. 31, absorbed £13,825, 
leaving £626 to carry forward. The traffic receipts for the six months 
show an increase of £5,460, 19s. 1d. compared with the corresponding 
period of 1905. 

The shareholders will remember that in May, 1902, the Dominica- 
Martinique and Martinique-St. Lucia cables were interrupted and partly 
destroyed by the eruption of Mont Pelé, Martinique, and that, owing to 
the subsequent volcanic disturbances, it was thought desirable to post- 
pone the work of repairing them. The directors now report that in 
March last the work of restoration was effected, the two cables being 
joined up into one between Dominica and St. Lucia, instead of being 
landed at Martinique. The cost will appear in the next half-yearly ac- 
counts. The completion of this work re-establishes the duplication of the 
company's cables between Cuba and Trinidad. The disastrous earthquake 
in January last in Jamaica destroyed the company’s office and several miles 
of the landlines in and near Kingston. Fortunately the staff, with one 
exception, escaped personal injury, and owing to their prompt and energetic 
action telegraphic communication was re-established within a few hours. 
A temporary office was opened at Bull Bay, a few miles outside the town 
and beyond the limit of the devastated area, thus affording the governor 
and public of Jamaica the only telegraphic means of communicating 
with the rest of the world at the time of the catastrophe and during the 
events which followed. The Jamaica-Colon cable was also interrupted 
by the earthquake, and has since been repaired. Fortunately, the com- 
pany’s four cables which land at the eastern end of the island were un- 


injured. Telegrams relating to the Mansion House Relief Fund were 
transmitted free of charge over the cables of this and connecting com- 
panies. Certain losses have been sustained by the staff in Kingston 
owing to the partial destruction of their homes, and the shareholders 
will be asked to sanction payment of them. 


WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 
half-year to Dec. 31, 1906, states that the revenue for the period amounted 
to £340,687. 3s. 6d. and working expenses to £128,094. 18s. After pro- 
viding £16,000 for debenture stock interest and £3,415. 16s. 1d. for in- 
come tax, there is a balance of £193,176. 148. 5d., added to £2,663. 4s. 
brought forward, making £195,839. 18s. 5d. First and second interim 
dividends, amounting to £62,379, have been paid, and after transferring 
£100,000 to general reserve, £5,000 to maintenance ships’ reserve, £10,000 
to marine insurance fund, and £10,000 to land aud buildings deprecia- 
tion fund, there is a balance forward of £8,460. 18s. 5d. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


—— —— 


NEW COMPANIES. 


FORS ACCUMULATOR CO. (LTD. (93,192.)—Reg. May 1, capital 
£10,000 in £1 shares, to acquire patent No. 17,238, 1905, for improve- 
ments in electrodes for secondary batteries, and the benefit of applica- 
tions for patents for other inventions relating to improvements in 
batteries and certain trade-marks relating thereto, to adopt an agree- 
ment with H. F. Joel, and to carry on the business of eleotrieal engineers, 
manufacturers of and dealers in accumulators and electaical appliances 
of all kinds, &c, Reg. office, 110-111, Strand, London, W.C. 

INTERNATIONAL WORKS CONSTRUCTION CO. (LTD.) (93,176,)— Reg. 
April 80, capital £200,000 in £1 shares, to construct, improve, develop, 
work and control any tramways, railways, sidings, canals, wharves, fac- 
tories, electric works, &c., to acquire running powers, rights or easements 
over any railway or tramway, to carry on the business of an electric 
light and power company, &c. 


STATUTORY RETURNS. 


BRITANNIA ELECTRIC LAMP WORKS (1905) (LTD.)—Return to April 11 
(filed April 22) gives capital as £25,000 in 10,000 preference and 15,000 
ordinary shares of £1 each, of which 9 preference and 15,000 ordinary 
have been taken up. £l per share has been called up on 9 preference and 
250 ordinary, and 12s, 6d. per share on 1,000 ordinary, and £812. 10s, has 
been paid. Mortgages and charges, £200. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—Iu return to March 13 
capital is £400,000 in 14,000 ordinary and 6,000 preference shares of £5 
each, of which 49,436 ordinary and 6,000 preference have been taken up. 
£5 per share has been called up on 37,770 ordinary and 6,000 preference 
and £218,850 has been received. £58,330 is considered as paid on 11,666 
ordinary shares. Mortgages and charges, £175,000 debenture stock. 

LONDON ELECTRIC SUPPLY CORPN. (LTD.)—According to return to 
March 7, capital is £1,050,000 in 200,000 ordinary shares of £3 each and 
90,000 preference shares of £5 each, of which 111,000 ordinary and 
69,840 preference have been taken up. £3 per share has been called 
up on 11,000 ordin and £5 per share on 69,840 preference and 
£682,360 has been received, including £160 paid on 160 forfeited shares. 
Mortgages and charges, £374,395. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—The capital in return 
to March 7 is £100,000 in £10 shares, all of which have been taken up 
and paid for in full. Mortgages and charges, nil. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Return to April 9 
gives capital as £325,000 in 65,000 shares of £6 each, all of which have 
been taken up and paid for in full, Mortgages and charges nil. 


` MORTGAGES AND CHARGES. 
SUPPLIES (LTD.)—Issue on April 17 of an £800 5 per cent. debenture, 
part of series created same date, to secure £5,000, charged on company’s 


undertaking and property, present and future, including uncalled capital. 
No trustees. 


— — — 


CITY NOTES. 


oman 


MEMORANDA (May 9).—Bank rate 4 per cent. (since April 25, 1907) 
Price of silver 30d. per oz. Consols 8554 —85 1½ for money, 85,5, —85 Pa 
for account; 24 per cent. annuities 834—84. Consols Pay Day, June 3; 
Stocks and Shares Continuation Days, May 18 and 28, Ticket Days, May 


14 and 29; Pay Days, May 15 and 30; Mining Share Carry-over Day, 
May 10. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.) —Mr. H. R. Beeton bas 
been appointed а director of this company. 

DEUTSCHE UBERSEEISCHE ELEKTRICITAT8 GESELLSCHAFT.—A divi- 
dend of 94 per cent. has been declared for 1906, against 9 per cent. in 1905 

MARKET DRAYTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the 
end of 1906 the equivalent of 8,772 8 c.p. lamps was connected to the 


mains. The profit on the year’s working was £534, 17s. 1d. 


. ВАО PAULO TRAMWAY LIGHT & POWER CO. (LTD.) — The gross earn- 
ings for 1906 were $2,018,703. It is expected that during the present 


year further contracts for power will be concluded, calling for an 
additional 4,000 н.р. | 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


* Partly electrical. 


t Minus 3 days. 


t Minus 2 2 days, 


S Plus 2 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS 


tor redemption, t Ex Dividend, 


RECEIPTS. Я E. Inc. AGGREGATE. 
Line, Мек | R8 | or Deo 
a i S (a) No. of Ámonnt | Inc. or 
Week 9 Ine. AGGREGATE. < еск. | Dee. (а) 
° а (a) No. of Inc. or | | | | 
< кн. Amount. | De (a Southampton T ТЕ ie età | - 
"T tes ЖИНИНЕ БекНур De с. (a) | Southend Corporation May 1 277; - 13 5 | L4l6 — 139 
& £ £ Southport Tramways... ...... April 25 218 — 13 16 | 3,851 |- 887 
Aberdeen eorporenon өөө May 1| 1253 + 9| 48 | 65,980 |+ 1,756 | South Metropolitan „ 25 689 16 11,364 | 
Airdrie ...........................| April 25 313 | ~ 3 16 3,585 |- 7 South Staffs... 25 837 + 141 16, 14,201 + 1,040 
Anglo- Argent -| May 6 | 17,305 | + 1,703 | 18 | 295,625 |+ 25,343 Btalyb'dge, Hyde, &c., Jud May 4 788 + 170 5 | 3,796 |+ 128 
Ashton- -under-Lyne Corp „% 4 366 + 71 6 2,322 + 340 Stockport Corporation ЭРУ | ANS А v T" : 
Ayr Corporation we x | 210 | 4- 88 | 51 14,326 |- 46 Sunderland CORDON =. es » 58 1,385 + 149 | 5 6,675 |- 78 
Baker St. & Waterloo Бу... " 4 2,500 | + 1,086 8 18,585 |+ 6,696 Sunderland and District . 15 1 | 461 + 145 18 7,328 |+ 912 
ы . April 25 157 | + 19| 16 2.513 — 70 Swansea Trams ............... . April 25. 770 — 6 16 13,015 |+ 329 
25 218; + 15] 16 3,577 |- 13 | Swindon Corporation May 1 153 - 8 5 881 |- 115 
Bath Electric Trams, Ltd... May 1 114 | + 65 | 18 mus - 2 Taunton ...... ...] April 25 40 - 2, 16 646 — 50 
Birkenhead Corporation ..| „ 5 1,038 | - 57 | .. Tynemouth and District . "E 172 — 23 | 16 2,722 |- 329 
Birmingham Corporation April 37 5,643 v i 5 27,985 Tyneside Trams Co.. a . May 1 408 + 53 18 7,196 |+ 610 
May 4| 5,943 ds ) Victoria, Elec. Supply Co. of! March 81 1,070 + 219 1 1,070 |+ 219 
Birmingham A Mid. . . April 19 707 wat 15 11.561 Wallasey District Council... | May 4 761 + 59 5 3,847 |+ 67 
Blackburn Corporation ...... May 1 961 | + 88 | 85 6,124 488 Walsall Corporation .. » 4 464 — 28 | 18 8,345 |— 444 
Blackpool Corporation os 2 486 + 4l, ^5 3,166 |- 862 Warrington Corporation .. n 29 369 | + 22 5 1,883 |+ 80 
and Fleetwood » 4 387 | + 79 5 9,977 |- 152 | West Ham Corporation „ 2, 2,178 + 166 5 | 11,885 4 530 
Blackp'St Anne's&Lytham i E es 85 эз Weston-super-Mare ......... April 23 63 — 23 | 16 714 -= 28 
Bolton Corporation. „ 6) 221) |+ 296 6 | 30,568 |- 317 | Wolverhampton Co. . . „, 25 389 + 40| 16 6,759 + 85 
Bournemouth ” 1 1,511 | + 126 | 44 7,581 | = 134 Mw Shad ni age ори iis May 1 778 + 20| 16 13, 359 | 
! Bradford Corporation... is 4 4,436 + 229 5 22489 |+ 138 | *Worcest:r .. April 25 | 219 + 4| 16 8,98] -= 101 
Brighton Corporation ....| „ 5 774 | - 43 5 4,164 |- 457 Wrexhan .. ML 25, 90 + 11) 16 | 1,568 |- 24 
e Tram Sia oe z n T Yorkshire W. В. Trams sivas May 5° 1,110, ‚ + 345 18 19,251 . 
раса Carriage... AZ 4 4,735 | + 58 12 са — 291 YorkshireW oollen District. April 25 25 | "927 | + 134 16 : 14,946 941 
Busnos Ayres & Belgrano. . April 28 3, 763 + 192 | 17 | 63991 T 4,315 а) Th i rrespording period last year. * Part) 
Buenos Ayres Keo. Trama. ise ae uk id "s is Mi ыры comparisions are with tho eorrospording pe 4 d 
Burnley Corporation ......... May 4 1,160] - 3| 5 4,590 |- 268 | ; 
Burton Corporation * 5 270 — 21 5 1,362 = 166 — ; 
Bury ion .... ril 28 . 981 , isi 4 3,80 : : 
Calcutta ways Co. ay 6 в15,376 | 4 R1,719 | 18 510,015 |+ R5,551 COLONIAL AND FOREIGN INVESTMENTS. 
Camborne-Redruth ...... » 4 119 + 18 | 18 1,965 + 58 | 4 : rico | КАТЕ DIVI- | BUSINESS 
Cardiff Corporation ......... » 4 1,945 | + 68 5 8,944 + 29 | & lorvi- NAME. Wed., Tin DEND | WEEK 10 
Cavehill ............ -| April 25 67 + 8| 16 1,116 + 25 | Ж orn May 8. Ер. DUE. May 8, 
Central London Railway . -| May 4 6,089 | - 741 18 111,540 |- 11,281 | — == кайер ыдын 
Chatham & Dist. Lt. R y 3 хя - vA E ELECTRIC iru High-| Low- 
City & South London Rly.. „ 5 2.505 | + 208 18 53,147 857 TRAMWAYS. &c. £ s. d. est. | est. 
City of Birmingham ......... April 25 2,557 p 1$ 43,581 8 $3 Anglo-Argentine Ord. Shares —714 6 6 0 | Ap, Oct 773 di 
Colchester С ration ...... May 1 181 - 9 85 ate s "E Do. 54 per Cent. Cum Pref. ...... —6 412 0 2 Ju 5 
Cork Electric come со n 2. 1925 + 15 18 7,373 — 142 Do. Permanent 67 Deb. Stock.. 133 —136 4 E 8 is 184 2 
Croydon Corporation so 3 1.329 1 25 6,256 |- 934 SU Auckland Elec. Trams. 5% Deb. | 
Devonport & Dist. Trams... April 25 419 | + 9 16 7,111 ＋ 103 | (red.) 101 — 1074 13 6 . [1054 | 104 
Dover Corporation May 4. 192 | — 9 5 1.015 — 114 6) .. | Brisbane Electric ‘Trams. Invest. | 
Dublin & Lucan Railway ^ 3 99 + 4 18 1.736 — 17 Ord. ..... d 51 3 15 0 ee .. T 
Dublin United. » 3, 5,62| + 303 {13 | 84461] + 2817 5 26 | ро. 5 per Cent. Cum. Prek . 4—5) |418 9] .. 6 | 414 
Dudley абе ......... April 25 753 T 32! 16 12,995 - 159 | St.) 4}%| Do. 4} per Cent. Db. Prov. Certs.| 93 —192 |4 8 0 T — e 
Dundee ration ......... May 1 1,070 | + 89 58 51,686 + 7,266 [St. 77 British Columbia El. Ry. Df. Ога. | 1°3 —127 | 4 11 8 s. m - 
East Ham * „ 4 877 ＋ 151 5 1,315 — 223 | St. tZ Do. Pref, Ord. Stock 0.) 106 —111 [4 10 0 NN 109 ey 
Exeter n.. "ME 279 + 39 15 1483 + 117 St.] 5% | Do. 5% Cum. Perp. Pref. Stock. 102 —1 64 14 3 ..  |104 - 
Falkirk District. » 1 270 Fe 5 1,150 | 40! 447 Do. 43 рег Cent. Ist Mort. Debs, 99 —10:2|4 8 0 o Ill .. 
Gateshead & Dist. Trams...| April 25 918 | +4 73 | 16 15,855 + 187 | 100| 49%! Do. Vancouver Power Debs.. 101—144 6 0 А 104: 11 3 
Glasgow Corporation May 1 17,270 | + 1.323 48 | 818,108 + 65,937 b| 3/J | Buenos Ayres & Belgrano Ord... 34-4 3 15 0 ya Bic] 815 
2 2 9 — » 4 136 | + 6; 18 2,394 + 63 5 3,0 | Do. 6 er Cent. A саш] Pref 5 —34 5 9 0 50 55% 
Gravesend— Northfleet...... Apri] 25 223 | + 20 | 16 3,586 + 101 5 8/0 Do. “ — — 22. 4—5 | 511 6 : Dau ace 
Great Northern & City Rly.| May 1, 1,533 | + 70 18 33,135 + 53 | St. 6% | Do. брег Cent. Debs 105 —116 84 7 0 ер еа 
Gt. Northern, Piccadilly, Ke. „ 4 4,205 © 18 68,589 St. 5% Do. 6 per Cent, 2nd Debs. (red. ) 101 —104 4 16 0 102} oe 
Greenctk & Port паж April 25 640| - 27; 16 9,962 + 63 | St.| 6% ' Buenos Ayres Elec. Trams. (1901) 
Halifax 2 ration m ze s me | К 14а. P Ї 98 —101 [4 19 0 - “+ — 
Hartlepoo ways e * 25 3) | + 16 | 4107 — 252 | 1 [517 Buenos Ayres Grand Nationa 5i | 
Elec. Trams CO. . May 3 788 | + 178 18 | 13,726 | d | per Cent, Pref. Debs . . . . .... 100 —104 | 5 Б 9 m | = 
Hong BR oou: ; à A T Hi : 1X 6% Do. 6 per Cent. Ist Deb. Bonds.. 100 —105 5 14 0 - iy 85 
Hen he „ 4f 1,448) + 119 5 | 7490 |+ 122 b 46 [Calcutta Tramways (1 to 137,610)... 738 5 0 0 zs Bie, 77 
Hall Oorporation... » 4 2,395 -+ 282 5 11.409 |t 336 | 100! 3/6 Do. 6 per Cent. Cum. Pref. 1 — Fe-53 4 7 0 js ee ~ 
Ilford District Council .. » 4 450 | + 6 5 | 2,360 |- 177 li 44% Do. 487 lst Deb. Stock (red.) 105. —108 4 3 8 bs [з 
likeston District ш „ 1 1211 + 12 5 679 + 908 2 e Electric Tram Shares 8 4 m 2 e| e 
I tion ......... i 4 349 | — l4: 5 1.813 |- 143 ЯЖ 5% 8915 mbo Tr. & Ltg. 5% 1st Mt. pb 96 — 100 5 0 0 x ee 
Isle of Thanet Co. .... » 4 342| - 30, 3l 8,989 + 142 1 5% Havana Elec. Ry. Con. Mt. 5% 
Jarrod April 25 118 - 16 1.790 | $1.000 50 year Coup. Віз. ........ 85 -90%| 511 0 " i 
Keighley Oorporation ...... May 2 147 | + 17 44 6,602 + 515 | 10: 5% Kalgoorlie Elec. Trams. 5 per Cent. А 
Kidderminster & District April 25 92 | + 2 16 1.560 — 73 2 “А” Deb. Stock — . 91 —95 5 5 0 ^ 923 ec 
Kílmsrnoek Corporation May 4 145 | + 4| 51 7,981 + 11s b 6% Do. 6 рег Cent. B” Ditto 80 - 81 7 2 6 Н 8? а 
Rirkesldy ration ...... . e. ө ss 25s . 5 1/0 Lisbon Elec, Trams. Өг, ............ 12—10, 13 9 6 „. .. oe 
ire Б „ 2 1.103 + 288 18 18,628 f — 3,015 | 100 9,7: | Do. брег Cent. Cum. Prei 1104—1515 1 0 e. . d 
Laneashire United. „ l; 1,1296 | + 361 ln 15,901 |+ 5,438 | St. 5? Do. 5 per Cent. Keg. Mort. Deb: 98 — 101 | 419 0 E : " 
i suited April 25 131 | - 11 16 2,261 |- 116 | St. 6% | Madras Elec. Trams. 57 Deb Stk. 93 —101 419 0 Ja, Jul us ve 
Leeds on ...... "e uu" ie aes: l ds " St. 437 | Montreal St. Ry. Sterling 4) per 
i tion . May 4, 2,38 28 18 37,587 + #10 | Cent. Debs, (1992) ... . . . . . 10) —101 4 6 6 . 
Leith Corporation н 4 178 + 33 151 26,008 8 6,341 | St 17 | Perth E. Trams. Ist Mt. Db. Stock 102 - 146 414 3 ve 
Corporation ......... ae ds d и b ; .. 6 | Sao Paulo Tramway, ие Power 
Liverpool Overhend Rly. . » 5 1.525 + 143 18 23,248 f+ 1650 Co. 8100 Stock ..... . 325 —130|13 1 6 +s 82 
Liverpool Corporation .| April 27 10,515 1 + 297 17 176968 + 2,783 5% Do. ове Cent, Ist Mt. 8500 pb 050—875 15 8 0 964 | 05] 
*London County Council . „, 27 98,996 ` + 1,260 1 115,42. + 10647 | ! 
London {01000 | May 3 5,815) + 378 (418 | 96,972 + — 2,044 
westoft ............ "OPEM 110 23 31 4.723 610 | 
Maidstone Corporation...| „ 4 w3 $ 3». „ "ut UN . ELECTRICITY SUPPLY. 
Manchester Corporation ... | р d 58,016 T F 
Mersey Hailway ..... %%% EmM 
April 25 s f 6 15 | 3369 + 191 10 EEC ае 
itan Dist. Railway May 5 8037 - ( 18 | 140,993 - 2,572 | St. 43. Do. i] per Cent. Deb. Stk.(red.) 97 —100 | 410 0 vi 97 
Metropolitan Elec. Trams. April 25 3,954 | + 811 16 | 64918 + 11632 | 5 33 | Calcutta Klec, Supply Ord............. 1 ] 417 0 , Sh] eg 
Middleton... 8 e 25 301 | .F 31 16 2,85 + 59 5 0/8 Do. £4 paid 63-7 acr d Va * 
Nelson Corporation Жый и 4 131 | - І 6 sl + 79 50 52 | City of W ellington Elec, Lt. and 
„ Соры i 4 l 4,035 | + 272 5 | 19,979 zb 176 | Power 6 per Cent. Reg. Ist Debs, 43-01 413 0 se 
Newport (Mon.) .. К 4 | 601 + 40 5 | 3,207 + 140 D БЕХ Elec. Ltg. & Trac. Co. of Aust. 6 р p 
Northampton Corporation.) © 3 390 + 9. 95 | 1,66 l- 63 m per Cent, Cum, Pref. . . . . 4-23 .. .. 
Oldham, Ashton & Hyde . . April 25 561 + 711 16 a455 |+ от | St. 5% Do. 5 per Cent. Deb Stock.. .. 88 —9 5 8 6! 
Oldham Corporation ......... May 5 | 1.8711 + 208) 6 11,650 |+ 1.20 St. 54 Еее. Supply Co. of Victoria 6 per : А 
Perth (N. B.) Corporation is ] 131 ! + 8 50 7,697 Cent, Ist Mort. Deb. St. 96 — 98 3 2 0 974 
Perth (W. A.) Elec. Trams. , 3 | 1,326 | - 102 18 26,867 |- ?66 | St. 6% | Indian Elec. Sup. < Trac. Co. Deb, 
Peterborough . .| April 25 | 103 | + 2 16 eee wb 10 t. Rd. Prov. Certs.. . 106 219 | 510 0 
Pontypridd District Coun.. x | " . " em ] 0:74 Kalpoorhe Elec. Power X Lig. ( | ШШ | 
Portsmouth roro May 1 17780 + 203 5 9133 - 234 per Cent. Cum, Pret... 9. 33 
Potteries " April 25 1,772 + 18 16 | 92953] 25% | Bt. b% Madras E. 8. Corp. b P E Cent, s | ; 
Preston Corporation ......... May 1 681 | + (61 5 3.613 + 161 Сонан. Deb. St., 90-97116 2 6 93 e 
Rochdale Corporation ...... - E ta . Ка) . ] 16 Rand Electrio - —— . 111 : “3 
Rotherham „ е 8 549! 4+ 341] {5 2.633 4 573 ] .. River Plate Electricity Co. Ord. 5-1 | yu 
Rothesay ess] April 25 102! - 34! 16 1.383 4 40 1125 Do. брег Cent. non-Cum, Pret... ¿l |6 0 0 1 
Salford Corporation. E May 6| 4,401 + 338 5 23,049 + Tis | BG ə% „o. 5 per Cent. Deb. Stock 97 —100|5 01 ө 
April 23 49 - 1 16 86 — 21 6 з) Rosario Elec. Co. 6% Pref. (I-20. 00) 5 oh 5 9 6 е 
Sheffield Corporation May : 5,155 462 6 1 + 1,620 .. % Shawinigan Water & Power 5 per! | 
pore Trams. ............ 45 29. 794 | Та, ‚496 85 5 opo, 327 E $5839 | Cent. Hds., Scrip „5 | 93 — 1007 5 0 0 ! 9u 
(a) These comparison: are with the corresponding period last year, « ius 3 days * Ju calcu'atinz the yield, allowance hag been made for accrued interest hut not 
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ELECTRICAL COMPANIES' SHARE LIST. 


Last С=с Price | Rate Z| my 2 BUSINESS Last Price | Bark T BUSINES 

E Dirvi- : NAME. W WERK TO | d = NAME. - DIVIDEND WEEK To 

a DEND May ED. May 8. 05 DEAD Мау 8. кр. . MAY 8. 

High- Low. Sh. , 
| ELECTRICITY SUPPLY. „%%% . Tae ELECTRIC MANUFACTURING, e. к ы 

J0| 9/0 | Bournemouth & Poole Elec. Sap. ош of 1040 16 6 ва „ l .. Axon Electricity Meter 9n. ausu des ah a -. ANC 

10; 4/6 | Do. 44 рег Cent. Cum. Pref. . -10 4 10 0 Rr ee | a 107)! Do. 6% Cum. Pf.. Ee 7 7 9 n 3 

10| (% Do. 6 per Cent. Cum. Second ‘Pref. . 104 - 103 5 11 8 s 1045! 104; 1 9/42 it Babcock & Wilcox Ord ......xd & bonis 500 т 4 814 

St. 4 " Do. 4j per Cent. Deb. Stock (red.) 101 — 104 4 в 6 А з ae | Ji 0/7% it Do Pref... =f | 817 0 .. c ШИ; 
abu 5 (Kent) El. Lt. & Power Sbares 43—65} 5 5 0 " -- | e % | British Insulated & Helsby Cables Ord. 7 3 0 July, Feb 6222 

St.] 41% t D Do. Ist Debs. 67 —99 4 11 0 | c. 5 3/0 Do. брег Cent. Pref. 51 A 416 0 Jan, July Gh bi 
5, 5/6 | Brompton & Kensington Elec. Sup. Ord. | 8 a 511 0 $5 S| .. | St. Do. 4} per Cent. Ist Mort. Deb. (red.) 102 — 15 4 5 9 » + 25 
5l 36, Do. er Cent. Pref... 7 — 4 7 6 Маг, Sept | ..' .. { St. i. British Thoms'n- Houst' n bh lot Mt.Db. 92-96 414 8 en | e» | me 

81. 4% | Central I Bice. p Co. 42 Guar.Db.Stock| 100 Tios 317 6 Vs А | . bi .. British Westinghouse 6 r Cent. rete: 1-1 s a 11 13 
5 2/6 | Charing Cross (W End & Cit EI. Варо Со. 4-44 5 18 0 | Feb, Aug 3838 $ Bt. 4Y Do. 4 per Cent. Mort. Deb. ae — €4 —E 618 0 Ж 67 | 6e} 
k 2/3 ' Do 4% per Cent. Pref. 4—4 6 0 0 Feb, Aug | 4 “Хз 2| 1/0 | Rrush R trie Engineering ... m Ei a March ..| .. 

St. 4X Do. 4per Cent. Deb. Stock (red. у... 93 - 4110 — 964 96 | 2| 2/44 Do. 6 per Cent. Pref. non- Cum. 14—14 6 17 0 Mar, Sept | Es 
5 2/3 | Do. City Undertaking 4% Cm. Pref. | 8 -4 5 9 0 as oo | oe 8. 4 Do. 4j per Cent. Perp. 1st Deb. Stock 8) — 82 4 13 0 | Mar, Sept са 
5 2/3 Chelsea Electric pope оғ dT 83-43 | 5 6 0 | March ..| ..  .. | St. Н *. Do. Perpetual 2nd Deb. Stock ......... 15—18 514 6 Jan, Jab Г кым р 

St. 44% * Do. dá Cent. Deb. Btock (red.) . . 108 —107 | 4 4 0 | June, Dee Ms Б | Callender's Cable Con. Ord... ese. 1.0 —11 1613 0 Jan, July | 108 , 104 

10, 7/0 City of London Electric Lighting Ога | 10 1 614 0 Feb, Aug | 10%, 1% 5 2/6 Do. 5 per Cent. Cum. Pref. . 5h 6} 4 7 v Jan, July | = 

10 6/0 Do. 6 per Cent. Cum. Pref, ...... ..| 114—124 4 16 0 | Jan, July | 11 114 T St| 42 Do. npo Cent. 1st Mort Debs (red.) E: —1684 4 8 С | Nov, May MS s 

St. 5% Do. 6 Le Cent. Deb. Stock (red.). ЖО 121 —124 4 0 9 | June, Dec |125 T 1 0/8% ree ellner Alkali Vo. ..... —185 5 14 ( st | Ne 

Rt. 43% Do. 43 per Cent. 2nd Deb, Stock um | 97 —100 | 410 O0 Ko |97 St.: 442 | Do per Cent. 1st Mort. Deb. (red. у. | —102 4 8 (€ . 994 994 
5, 5% | County of Durham Elec. P.D. Ord... 4—4} 1€ 7 0 April, Oct| .. - EF 10329? 204 Re (Ship) Telegraph Ord. ...... 1-1 7 5v dd i 
Б 57 Do. 5 per Cent. поп Cum. Pref. ......... 41—5 5 4 0 April, Oeſ ..  .. | 1,077! Do. 6 per Cent. Cum. Pref. ............... | ay C154 0 "| oe 

10, 6/0 | County of London Elec. Supply Ord...... 8 —&4 5 17 6 | ae jf 3 1/6 |*Crompton & Co. (Nos. 1 to 54, 000). w= 2k 2 $ 10 8 Jan, July 2 .. 

10 60 Do. 6 per Cent. Cum. Pret. ............... ` 104-14. 5 4 0 Mar, Sept 11 | 10 | 100, 5% | Do. b per Cent. Ist Mort. Debe (тей) у es 5 1 0 Jan, July e | 98 

St. 447 Do. 432 Deb, Stock (all paid) (red.) .. 16 —49 4 2 6 iis psi 106 | 5 2/0 | Dick, Kerr & Co. Ord. .... re ‚6 8 0 Sept б z 

St. 44% |t Do. Recond Deb. Stock Prov. Certs....| 05 —08 |412 0 2s 96 | 5,0/71! Do. 6 per Cent. Cum. Pref. . INE —1i 416 0 sept " un 
5| 3/6 | Folkestone Electricity Supply Co. Ord 4—4 5 2 0 me oe | of $ 8t. 447 Do. 4j per Cent. Deb. Stoch 102" -10 4 5 6 МЕ 7 (105 as 
5 2,6, Do. 5 per Cent. Cum. Pref. ............... 6 —64 | 411 0 + | ++ ff 5: 2/6 | Edison & Swan United ("A" Sh. ) (£8 ра.) du 9 8 0 | Feb, Aug i 

st 4M | Do. 43 Ist Deb. Stock (геа)............... 97 —100 4 10 0 «|. 5/32, Do. 15 paid) ....... 21—? 411 6 | Feb, Aug — — 
5 5,0 Hove Electric F 2 E zu 6 0 0 «d .. St 42 Do. 4 рег Cent. Mort. Deb. Stock (rd. 85 —87 4 12 0 June, Deo | Е 
5 5/0 Kensington & Knightsbridge Ord......... 84-9 5 6 0 АЕ St.] 5X | Do. 6 per Cent. 2nd Deb. Stock. 89 —92 | 5 8 6 vs x ee 
6; 67 Do. 6 рег Cent. 1st Pref.. —. 1 6)—7 4 5 9 Jan, July .. D 5 4% | Edmundson's Elec. Corp. Orea... 1—2 10 0 0 H'ifyearly 13 J} 

St. 4% | Do. 4 per Cent. Deb. Stock (red.). — 97 —100| 4 0 0 m ЫЕ — {| 5 3/0 | Do. врег Cent. Cum. Pref. . 2 —3 10 0 0 T 94 24 

St.| 47 | Kensingtn. & Kngibg. Co.& Notting Hill | | Bt.| 44% | Do. 43 per cent. 1st Mort. Deb. (red. ) | 87-90 500 M e й: 

Co. (Joint Station) 47 Deb. Stock (гей) 99 —1 2 3 13 0 ss | 2 .. | Electric Construction Co.................... “4 froze A July .. 
8 2'4% London Electric Supply Ord. .............. li-?*à | 13 0 JÉ D es | 2; 2/03; Do. 7 per Cent. Cum. Prei. 132 70 0 July s 
5 30 Do. 6 per Cent. Pref........................ 44—34 | 5 14 0 js = | ++ ff 10 5/0 | General Electric (1900) 5% Cum. Pref... 841-98 3 7 9 » ii x 

St. 4% | Do. 4 per Cent. 1st Mort. Ded £56 -98 |4 2 0 Nr, In, S, D.:. | Bt. 3% Do. 4 рег Cent. Ist Mort. Debs.......... 92-9 |4 4 0 s 
5 4/0 | Metropolitan Electric Sup. Ord. eevee, 6 = 6 3 0 April, Oct} 64 | .. F 6 10/0| Henley's Tel egraph Works Ord... dus 16-124 ! 6 2 6) Feb, ‘Aug 12 a 
5 2/3 | Do. 43 per Cent. Cum. Pref. . . . .. | 5 5 4 5 6 Jan, Julfy ..| .. 5 2/8 | Do. 43 per Cont. Pref. 5 -5t 318 в Feb, А ug 155 — 

St. 43% 855 1 per Cent. Deb. Stock 1st Mort. | 106 —109 4 2 9 June, Dec| .. | .. f Eti 442 | Do. 43 per Cent. 1st Mort. Deb. Stock 107 3102/4 2 6 p 

Bt. 347, dea Mrt. Deb. Stock(red.) 9? – 91 |3 14 6 ЗА 88 oe 10: 15/0 | India Rubber, Gutta Percha, &c., Wrks. 151—161 | 6 2 6 | Feb, Aug ge^ 154 

100, 4$. Midian lec. Corp.for P. D. ist Mort. Db. 95 —937 412 0 "m e| oe [100 4z Do. 4 per Cent. Debs. red.)... 98 —100 4 0 0 iis 2 

16 5% | Newcastle & Dist. Klec. He Ord.(£9paid) 86-5} 6 8 1 Feb, aug | 1 1/2: | Richardsons, Westgarth & Co., Ltd. Ord. 112 7 6 0 | s 

100 44; Do. 43 per Cent. Deb... . 99 —1(1 4 10 0 Jan, July ee - 1 0/7} f Do. 6 per Cent. Cum. Pref. . H— 600 B Met Pk 
5 8“ | Newcastle Elec. Supply ‘Ord. PRA 7 —7 5 8 1| Feb, Aug a. e St. 444 | To. 4h per Cent. iris Deb. Stock | 97 —100 4 10 0 Е = di 
5 57 Do. 5 per Cent. non Cum. Pref. . 44 4 7 0 Feb, Aug va - ] 1|.. | Simplex Conduits О ҮР 1 e К: ins = 

100 4% | Do. 4 per Cent, Mort. Deb. red. 1907. 93-104 0 0 Jan, July | ..| .. | 5 .. | Do. 6 per Cent. СЕ Pref. малаш. | 6 22 t 
1 37 8 Counties Elec. pop esee] 1—10, | 216 6 Mar, Aug 12, 24/0 Telegraph Construction & Maintenance 3| —32 5 19 6 Mar, July 313 31 

100 43% Do. er Cent. Deb. ——⁊:éuQ . . . 100 — 101 (4 10 0 Jan, July 5 .. 10 4x Do. 4 per Cent. Deb. S e “+ 100A— 1034| 8 17 0 Jan, July 102 e 

10 90 | Notting MES Electric Ord... эзен, 12 13 5 15 0 | March ..| .. | .. I 9/0 | Vickers, Sons & Maxim, Ltd 213—213 5 19 0 T 94 | 2,4 
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Ships of the Future. | | | | 

IN his Presidential Address last week to the Iron and 
Steel Institute, Sir HuGH BELL, after looking back upon 
the great advances made during the last century, took a 
glimpse forward, and gave a pleasing picture of what we 
may expect before another century has passed. Ships will 
no longer be propelled by steam engines with a lot of com- 
plicated machinery on board, requiring huge supplies of 
coal; but, in the words of the author, “with little or, 
mayhap, no machinery on board, with barely any 
crew, she. speeds on her way drawn by the electric 
force generated at Niagara and transmitted over the 
Atlantic by wireless telegraphy. She crosses to New 


York, takes her cargo, and returns as she came. Strange 
as iny forecast may seem, it 15 no more incredible 


than what has happened since 1807. . The things which 
are to us commonplaces would have been deemed. impossi- 
bilities by our forefathers. The world moves on in a 
succession of dreams and their fulfilment. The wild 


imaginings of one age become the splendid realities of the 


next" It is not often that an engineer allows his imagi- 
nation so much freedom. The task of the prophet, how- 
ever, is at best a thankless one, and that of his critics is 
little better. We will, therefore, say no more. than express 
the hope that the picture may come true. ö 


m 


The Imperial College of Science and Technology. 

Ir will be remembered that about three months ago the 
President of the Board of Education decided that the 
scheme for establishing ‘in London an Imperial College of 
Science and Technology, on somewhat similar lines to the 
well-known institution at Charlottenburg, was. not to be 
delayed. A further step has now been made by the publica- 
tion of the Royal Charter, from which we learn that the pro- 
posed Governing Body will consist of 40 members. Of these, 
eight are to be appointed by various technical societies, the 
Institutions of Electrical, Mechanical and Civil Engineers 
appointing one each, The London County Council are to 
have the nomination of five members, and we notice that 
the General Purposes Committee of that body have already 
provisionally selected their representatives—namely, Mr. 
А. A. ALLEN, M.P., Mr. Н.Р. Harris, Sir CLEMENT KINLOCH- 
COOKE, Mr. R. A. ROBINSON and Mr. J. T. TAYLOR. 


— 


ТнЕ question of the control to be exercised over the 
College by the University of London is also referred to in 
the Charter, which states that, until the question of the 
incorporation of the Imperial College with the University 
has been settled, the College is to be temporarily estab- 
lished as a school of the University. The Governing Body 
are also to co-operate with the University authorities for 
the purpose of co-ordinating the work of the Imperial Col- 
lege with that of the University. We are pleased to see 
that there is to be no delay in furthering the proposed 
scheme, which must soon be a settled matter, since any 
petitions for or against the grant of the Charter are to be 
sent to the Privy Council on or before June 6th. 


— — 


Varying Prosperity. 

A NOTICEABLE feature in the electrical industry at the 
present time is that although certain companies are doing 
very well there are many large firms which are far from 
prosperous, and very often there seems to be no obvious 
reason for the difference. Thus it might be thought that 
the cable-making companies would be suffering from the 
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high price of copper, which would tend to make electricity 
supply undertakings unwilling to extend their mains 
beyond what was absolutely necessary. No doubt a waiting 
policy has been adopted by many undertakings as far as 
this is possible, but nevertheless the annual report by the 
directors of Callender's Cable & Construction Company 
shows a very satisfactory state of things. A dividend of 
10 per cent. per annum on the ordinary shares is proposed, 
together with a bonus of 5s. per share. Moreover, the Com- 
pany's foreign trade shows a considerable increase, so that the 
shareholders will not feel they have any great cause for 
anxiety. On the other hand, the Brush Electrical Engineer- 
ing Company, which has weathered so many storms in the 
past, appears to be in troubled waters once more. According 
to the latest report, the net profits have fallen from £34,719 
to £24,184, and apparently the whole of this surplus is to 
be placed to reserve, so that neither the preference nor the 
ordinary shareholders will receive any dividend. This 
falling off in profits is said to be due to the continued 
cutting of prices and to labour troubles, Presumably the 
Trades Unions will view the result with short-sighted satis- 
faction. 


—— 


Temporary Mains. 

Ir frequently happens that, although there is à field for 
a small supply of electricity in parts of a district, the pro- 
bable demand is insufficient to warrant the laying down of 
mains on systems now usually adopted, especially when the 
present extremely high price of copper is taken into 
account. The capital charges on meins are a constant 
quantity, whether a supply is given by them or not. In 
many cases, therefore, it would be a great advantage if 
cheap temporary mains could be laid down for a time, 
until the heavy expenditure entailed by larger mains could 
be justified. In order to cope with these conditions at 
West Ham, Mr. SEABROOK is about to put in temporary 
services consisting of rubber cables laid in pipes, so that 
the necessary supply can be given to certain consumers 
without entailing any great outlay. As soon as the 
demand increases sufficiently the mains will be extended 
and these cables will be removed. We hope that Mr. 
SEABROOK will in due time give some information as to 
whether this temporary method of giving a supply is, on 
the whole, satisfactory. 


= 


The Hammersmith Workhouse. 

As a satire upon the present socialistic tendencies in 
general and upon Poor Law Administration in particular, the 
Local Government Board inquiry into the expenditure on 
the Hammersmith workhouse and infirmary is certainly 
amusing, and justifies the laughter with which much of the 
evidence was received. But to the unfortunate ratepayer 
at Hammersmith it is by no means pleasing to learn 
that in many of its details the workhouse is equal, if 
not superior, to any nobleman's mansion in the land, and 
ean vie in many respects with some of the most expensive 
hotels in London. He will derive very little consolation 
from the fact that the cost amounted to about £325 per 
head, or that the cooking apparatus cost as much as £3 
per pauper. Naturally, the electric lighting is in keeping 
with the rest of the establishment. The master of the 
workhouse has expressed the opinion that two-thirds 
of the outside lighting, equivalent to 2,300 lamps, are 


unnecessary for the working of the Institution, and the 
fact that 24 lamps are fixed in subways where two would 
have been ample, gives a fair idea of the lavish expendi- 
ture. We fear that expenditure of this kind is, unfor- 
tunately, characteristic of many municipal undertakings. | 
Mr. Horace Воот, who has been identified for many years 
with municipal work, adinitted the truth of this view 
when, in reply to thé question whether he had ever seen 
such extravagance elsewhere as was evident in the trans- 
forming plant, he remarked that he had seen similar extrava- 
gance by many borough councils. The ditlerent attitude 
on capital expenditure so often noticeable between com- 
panies, who have to pay dividends, and local authorities, 
who are free to draw on the rates, is certainly one of the 
weakest points in municipal trading. 


— — — p — L — 


Personal.—Mr. H. Bateman has been elected to the reader- 
ship in mathematical physics, recently endowed by Prof. 
Schuster at Manchester University for the purpose of 
encouraging research in mathematical physics. 


Obituary.— We regret to have to record the death of Mr. 
С. К. Dunell on Sunday last. Мг, Dunell was a well-known 
contributor to The Times and Engineering, and devoted most 
of his time to literary work. 


Faraday House Old Students’ Association.—Mr. C. P. 
Sparks, chief engineer of the County of London Electric 
Supply Co. (Ltd.) has been elected President of this Associa- 
tion for 1907, in succession to Mr. S. F. Beevor who has 
resigned. 


Glasgow Local Section.—The annual general meeting of the 
Glasgow Section of the Institution of Electrical Engineers was 
held on Tuesday evening last, Prof. F. С. Baily was elected 
chairman of the section for the next session, and the 
appointment of secretary was left to the newly appointed 
committee. 

Institution of Civil Engineers.—It is announced that the 
fifteenth ‘ James Forrest lecture will be delivered on Tuesday, 
June 18th, by Dr. Е. Elgar. The subject is “ Unsolved 
Problems in the Design and Propulsion of Ships." The fourth 
Engineering Conference will be held on June 19th, 20th and 
21st, commencing each day at 10 a.m., and the Annual Con- 
versazione on the evening of June 20 atthe Royal Albert Hall. 


Wireless Telegraphy Notes.—It is stated by Reuter's agency 
that experiments have lately been made at Cartagena on the 
explosion of fixed torpedoes at a distance by means of Hertzian 
waves. The apparatus employed is the invention of Señor 
Balsera, a telegraph official. The results of the trials are de- 
clared to have been satisfactory. The inventor has asked for 
facilities to study the application of his system to the working 
of submarines. 

According to the Norddeutsche Zeitung, arrangements ave 
being made to establish a wireless telegraphy company in 
Morocco. The capital necessary to equip the stations with 
“wireless” plant will be found in Germany, France and England. 
The company will be under the management of Herr Popp, 
and will be carried on in comformity with the Algeciras. 
Agreement. | 

Institution of Electrical Engineers.—The annual general 
meeting of the Institution of Electrical Engineers (Members, 
Associate Members, and Associates only) will be held at 92, 
Victoria-street, Westminster, S.W., on Friday next, May 24th, 
at 5 o'clock, to receive the Annual Report of the Council and 
the Statement of Accounts and Balance Sheet for the twelve 
months ended December 31, 1906. The announcement of the 
election of the new Council will be made at this meeting. 


Cable Interruptions. Date of Interruption. 
ТагНа—Тапршег............................ Jan, 18, 1904 
Garachico (Teneriffe)—Santa Cruz de la Palma July 12, 1906 
Grand Canarv— Lanzarote Sept. 18, 1906 
New Brunswick — Prince Edward Island ...... Jan. 9, 1907 
Panama— Buenaventura Feb. 28, 1907 
Buenaventura—Santa Elena.................. Feb. 28, 1907 
Dakar—Konakry .......................... April 24, 1907 
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The Tramways and Light Railways Association.—The official 
circular for May of this Association deals with the reports on 
** Brakes " at the International Tramways Congress at Milan 
last September. These reports were given fully in The Electrician 
some time ago. Mr. Panton’s Institution Paper on Congestion 
is also published, and an article by Mr. J. S. Warner on his 
method of recording the riding qualities of tramcars. 


Institution of Mechanical Engineers.—On Wednesday 
evening last, a conversazione was held by the President (Mr. 
T. Hurry Riches) and Council of this Institution in their 
building at St. James’ Park, when a number of distinguished 
d were present. Ап interesting lecture was given by 

г. Н. S. Hele-Shaw on “ Aerial Navigation." The lecturer 
showed several models, and demonstrated the principles of 
flight by means of paper swallows. Mr. F. W. Howard's 
model, which performed so successfully at the Alexandra 
Palace, flew the length of the hall in which the lecture was 
given. A number of lantern slides and cinematograph films 
showing numerous models in the process of flight were also 
shown. 


Auxiliary-Pole Motors for "reaction Work. — According to 
the Street Railway Journal, the Boston Elevated Railway Com- 
pany has recently ordered 100 quadruple car equipments for 
its surface cars. Each car will be equipped with four motors 
designed to operate at 600 volts. They are provided with 
interpole field windings, and are fitted with steel gear and 
pinions with a gearing ratio of 71:15. The armatures will be 
of the drum type with three turns per segment. The weight 
of each motor is 2, 700 lb. These motors are purchased under 
three guarantees, namely, (1) that they shall commutate auc- 
cessfully in operation; (2) that they are to commutate suc- 
cessfully with a full-load current at 750 volts; (3) that when 
running at 750 voits they are to withstand interruption and 
reapplication of the full-load current without flashing over or 
serious arcing, the duration of the break to be 1 to 5 seconds. 


A Large Single-phase Railway Motor.—The Elektrotech- 
nische Zeitschrift gives an account of a single-phase commuta- 
tor motor, of the Winter-Eichberg type, for railway work. 
The motor has six poles, and its excitation can be regulated 
in two steps, any further adjustment being obtained by alter- 
ing the terminal voltage. The output is 350 H.P. at 
400 revs., ог 250 H.P. at 500 revs., at a normal voltage of 
850. The weight is 6} tons. The motor drives the axle 
through gearing, the ratio being 1:4:15. A locomotive carry- 
ing four motors can reach a speed of 30 miles per hour, and at 
a speed of 15 miles per hour can exert a tractive force of 
33,0001b. The motors are air-cooled, the air being driven 
through the motor from the gearing end. The cast-steel 
housing of the motor into which the stator laminations are 
fixed can be separated on a vertical diameter. The motor is 
lubricated under pressure. 


Application of Electricity to Mines.—According to Page's 
Weekly, very considerable progress is reported in the applica- 
tion of electricity to mining. A large installation for Kirkby 
Colliery has recently been completed, in which two horizontal 
engines of 500 H.P. drive two 310 kw. three-phase generators, 
and the current is utilised for driving six endless-rope haulage 
gears. Since the completion of this plant, this colliery has 
been worked practically electrically throughout, as, in addition 
to the underground equipment, the whole of the screens and 
surface works are driven by three-phase motors. At Manton 
Colliery, near Worksop, is one of the most complete power 
stations at a colliery in the United Kingdom, the plant con- 
sisting of three horizontal condensing engines of 600 н.р. 
connected to three-phase alternators, capable of developing 
400 kw. at 50 cycles 500 volts. The current is at present 
utilised for driving three sets of main shaft pumps. 


Royal Meteorological Society.—Among the Papers read at 
the first of the afternoon meetings of this society's present 
session was one by Colonel J. E. Capper, giving an account 
of a captive balloon being struck by lightning at Farn- 
borough during a thunderstorm on April 11th. The lightning 
flash appeared to travel along the wire until it reached the 
wagon. Then a sudden bright light appeared and ran right 
up the wire into the clouds in which the balloon was hidden. 


The wire was fused, being burnt entirely away where it first 
touched the iron pulleys which guide the wire when running 
out. One side of the balloon and net was burnt, probably 
owing to the hydrogen catching fire, but the other side was 
uninjured. Prof. A. Herschel also described a remarkable ex- 
cavation made by lightning in peat earth in a moorland district 
of Northumberland. 


British Association.—It is announced that the inaugural 
meeting at Leicester this year will be held on Wednesday, 
July 31st, at 8:30 p.m., when Sir David Gill, K.C.B., LL.D., 
D.Sc., F.R.S., president-elect, will assume the presidency and 
deliver an address. On Thursday, August Ist, the mayor of 
Leicester (Ald. Sir Edward Wood, J.P.) will hold a reception 
at a fite to be given by him in the Abbey Park; and on 
Tuesday, August 6th, there will be a soirée in the Museum 
Buildings. On Friday, August 2nd, a discourse on * The Arc 
and Spark in Radio-telegraphy " will be delivered by Mr. W. 
Duddell; and on Monday, August 5th, a discourse on 
* Recent Developments in the Theory of Mimicry" will be 
delivered by Dr. F. A. Dixey. The concluding meeting will 
be held on Wednesday, August 7th, at 2:30 p.m. Excursions 
will be made on Saturday, August 3rd, to places of interest in 
the district, such as Chatsworth, Haddon Hall, Belvoir Castle, 
Warwick, Kenilworth, Stamford and Peterborough. A special 
excursion will be made to the Charnwood Forest. 


The “ Oentral.”—We have received a copy of the April 
issue of this magazine which fully maintains its uniform ex- 
cellence. The most important article of electrical interest is 
а discussion of the advantages and disadvantages of alternating 
and direct current for railway electrification. The writer is 
not very optimistie over the single-phase system for main-line 
working, but hopes for a development of the high-tension 
continuous-current system with motors designed for, say, 
2,000 volts. There is also an article on “Electrical Test- 
shop Measurements,” giving a number of practical hints. 
Other articles are on the construction of a new railway and 
on Carlisle’s new water supply. The issue also contains an 
exceptional amount of information concerning the doings of 
old students. We notice that the Senate of the University of 
London have recently passed a resolution that “ students who 
have or shall have passed, before or in the year 1908, the 
special intermediate examination in engineering at the Central 
Technical College be exempted from the intermediate examina- 
tion in science.” 


— — —À 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, May 18th. 
JUNIOR INSTITUTION OF ENGINEERS. 
3 р.т. Visit to the Scientific Instrument Works of Messrs. W. F. 
Stanley & Co. and the Stanley Technical Trade Schools at. 
South Norwood. 


THURSDAY, May 23rd. 
NSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Society of Arts, John-street, Adelpbi. Papers: 
on “The Present State of Direct-current Design as influenced 
by Interpoles," by Messrs. F. Н. Page and F. J. Hiss, and on. 
„Hot Wire Meters and Oscillographs," by Mr. J. T. Irwin. 


FRIDAY, May 24th. 
Paysicau Sociery. 

5 p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on The 
Measurement of Mutual Inductance by the Aid of a Vibration- 
Galvanometer, by Mr. A. Campbell; and on Note on the 
Rate of Decay of Active Deposit from Radium,” by Messre. W. 
Wilson and W. Makower. An exhibition of an Apparatus 
for Relay Working of Long Submarine Cables ” will be given by 
Mr. 8. G. Brown. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:30 p.m. Meeting at the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. 
Paper оп “Some Experiments on the Magnetic Character of: 
Vessels," by Capt. W. Bartling. 

Royau INSTITUTION. 

9 p.m. Meeting at Albemarle-street. Lecture on ‘‘ Recent Contri- 
butions to Electric Wave Telegraphy,” by Prof. J. A. Fleming, 
F.R.S. 
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each product we have the following figures for the Héroult 
process and furnace :— 


1. Steel from cold pig and sor&p.—864 kw.-hours per 2,000 lb. 

2. Steel from molten open-hearth steel.—329 kw.-hours per 2,000 lb. 
3. Grey pig-iron from ore.—2,693 kw.-hours per 2,000 Ib. 

4. Ferro-nickel pig from ore.—2,342 kw.-hours per 2,000 Ib. 


ELECTRIC FURNACE METHODS OF IRON AND 
STEEL PRODUCTION.— VII. 


BY JOHN B. C. KERSHAW, 


Summary.—In these articles, after briefly giving the history of the 
electric furnace and stating the present position of the industry, the 
author describes the Héroult, Keller, Kjellin, Stassano, Gin, Conley, 
Ruthenberg, Rossi, and Willson furnaces, and finally deals with the 
question of yields and costs. 


П.—Тн®Е KELLER FURNACE AND PROCESS. 


(a) Steel Production from Ores and Slagging Materials charged Cold. 
Trial No. 1.—2,800 kw.-hours per metric ton. (Goldschmidt.) | 
(b) Steel Production from Pig Iron charged Cold. 
Trial No. 1.—730 kw.-hours per short ton. (Canadian Commissioners.) 


(c) Pig Iron from Ores and Slagging Materials charged Cold. 
Trial No. 1. —3,110 kw.-hours per short ton. (Canadian Commissioners.) 
Trial No. 2.—1,475 kw.-hours per short ton. (Canadian Commissioners.) 


In No. 1 trial a grey pig containing а considerable percent- 
age of silicon and manganese was produced. In No. 2 trial a 
pig suitable for steel manufacture by either the acid Bessemer 
or Siemens process. The great difference in energy consump- 
tion was ascribed to a change of furnace and to inaccurate 
estimation of the weight of unused ore. 


(d) Steel from molten Pig Iron. 
Trial No. 1.—694 kw.-hours per metric ton. (Neumann.) 


Arranging these figures as before, we have the following 
yields for the Keller furnace and process :— 

1. Steel from cold pig and scrap.—730 kw.-hours per 2,000 lb. 

2. Steel from molten pig, 631 kw.-hours per 2,000 lb. 

3. Grey pig iron from ore and raw materials charged cold, 2,292 kw.- 
hours per 2,000 lb. 

4. Steel from oreand raw materials charged cold, 2,800 kw.-hours per 
2,000 lb. 


YIELDS AND COSTS. 


A very large number of figures for the yields and costs of 
the electric furnace methods of iron and steel production have 
been published during the last six years, and the practical 
metallurgist in search of correct information is likely to be 
somewhat dismayed by the mass of statistics and by the great 
variations which are found on reducing these figures to a 
common basis of comparison. | 

lt is necessary to remember, however, that many of the 
figures are only estimates, and that these do not possess the 
value or weight of figures based upon actual trial of the pro- 
cesses. Again, the variations in the cost of electric power in 
different localities, and the different methods of working tbe 
electric furnace for ironand steel production, all contribute to 
the variations in the cost per ton of finished steel. The con- 
sumption of electric power and the total costs are, of course, 
highest iu those cases in which the process is worked as a 
reduction process, and the raw materials, iron ore, lime and 
coke, are charged into the furnace without any preliminary 
heating. On the other hand, the consumption of electric 
power and total costs are lowest when the process is conducted 
solely as a refining process, and molten pig iron from the 
blast furnace is used as raw material in the electric furnace. 
Between these two extremes there are many intermediate 
values, due to modifications in the methods of conducting the 
process and in furnace design In the following pages an 
attempt will be made to discriminate between figures of weight 
and those of little value. Comparisons between yields and 
costs for different furnaces and processes will only be made 
when the conditions under which the trials were carried out 
are similar in character and a fair comparison is possible. 

The furnaces and processes will be dealt with in the order 
followed in Articles IL. to VI. of this series, the authority 
for the figures being given in brackets after the same :— 


Il].—THE KJELLIN FURNACE AND PROCESS. 


Steel from Pig Iron and Scrap charged Cold. 


Trial No. 1.—970 kw.-hours per metric ton. (Goldschmidt.) 

Trial No. 2.—966 kw.-hours per metric ton. (Neumann.) 

Trial No. 3.—757 kw.-hours per short ton of 2,0001b. (Canadian Com- 
missioners. ) 


Trial No. 4.—947 kw.-hours per short ton of 2,0001b. (Canadian Com- 
missioners.) 

No details are available relating to the character of the steel 
made in trials Nos. 1 and 2. Sample No. 8 contained 1:08 per 
cent. carbon, 0-194 per cent. of silicon and 0:24 per cent. of 
manganese, while No. 4 contained 0:417 per cent. of carbon, 
0:145 per cent. of silicon and 0:110 per cent. of manganese. 
Owing to the lower temperature attained, as compared with 
the Héroult process, the purity of the product depends largely 
upon the purity of the raw materials charged, and there is no 
burning out of the impurities as in the latter process. The 
Kjellin furnace and process are not adapted for the production 
of pig iron or steel direct from the ores. No trials have yet 
been made using molten pig for charging in place of cold 
materials. 

Taking the average of the figures given above, we have the 
following yield :— 

1. Steel from cold pig and scrap, 866 kw.-hours per ton of 2,000 lb. 


I.—HEROULT FURNACE AND PROCESS. 


(a) Steel Production from Pig Iron and Scrap charged cold into crucible 
type of Furnace with Carbon Electrodes, 
Trial No. 1.—882 kw.-hours per metric ton of 2,204 lb. (Goldschmidt.) 
Trial No. 2. —1,000 kw.-hour per short ton of 2,000 lb. (Canadian 
Commissioners.) 
Trial No. 3.—1,000 kw. -hours per short ton. (Canadian Commissioners.) 
Trial No. 4.—653 kw.-hours per short ton. (Canadian Commissioners.) 


The quality of steel produced in No. 1 trial was not stated ; 
in No. 2 a dead soft steel was produced ; in No. 3 a hard tool м 2 - 
steel; and in No. 4 trial a steel adapted for structural purposes IV.—THE SrassANO FURNACE AND PROCESS, 

: (a) Steel from Ore, Coke апа Lime charged Cold. 


Trial No. 1.—2,866 kw.-hours per metric ton. (Goldschmidt.) 
Trial No. 2.—3,155 kw.-hours per metric ton. (Neumann.) 
Trial No. 3.—3, 230 kw.-hours per metric ton. (Stassane.) 


(b) Steel Production from Scrap melted and ovcr-oridised in an Open Hearth 
Furnace. 


Trial No. 1.—360 kw.-hours per metric ton of 2,2041b.  (Eichoff.) 


This trial was made at the Remschied works in Germany ; 


No details of the character of the iron produced in these 
ithe quality of steel produced was not stated. 


trials are available. The purity of the product depends 
largely upon the purity of the materials used. 


(b) Steel from Scrap charged Cold, 
Trial No. 1.—1,360 kw.-hours per metric ton. (Stassano.) 
Trial No. 2.—1,200 kw.-hours per metric ton. (Stassano.) 


No figures relating to the character of the steels produced in 
these trials are available. Owing to the high temperature of 
the arc and the closed furnace the product is similar to that 
obtained in the Héroult furnace. 

Taking the averages of the above figures we have the 
following :— 


1. Steel from ore coke and ime-charged cold.—2,804 kw.-hours per 
ton of 2,000 lb. 
2. Steel from scrap charged cold.— 1,164 kw.-hcurs per ton of 2,000 Ib. 


(c) Pig Iron Production. 


Trial No. 1.—3,080 kw.-hours per short ton. (Canadian Commissioners.) 
Trial No. 2.—2, 306 kw.-hours per short ton. (Haanel., 
Trial No. 3.— 2,342 kw.-hours per short ton. Haanel.) 


The iron produced in No. 1 trial was a close-grained grey 
pig, in No. 2 a grey iron, high in carbon and silicon, and in 
No. 3 trial a similar iron containing between 3 and 4 per cent. 
of nickel. 

A large number of other figures have been published for the 
Héroult process, but these are mere estimates and lack the 
weight of the above results. They are therefore omitted from 
this comparison. Taking the mean of the above values for 
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V.—THE GIN FURNACE AND PROCESS. 


So far as the writer is aware, no practical results based on 
trials of this furnace and process have been published, and the 
figures given in the somewhat voluminous papers and reports 
prepared by M. Gin are mere estimates based on study of 
theoretical data. Four this reason the figures for the Gin 
furnace and process are less important than those previously 
dealt with, and only one estimate will be given—namely, for 

Steel from molten pig iron.—680 kw.-hours per metric ton, equivalent 
to 618 kw.-hours per ton of 2,000 lb. 


VI.—THE GIROpD FURNACE AND PROCESS. 


This furnace and process have received actual trial, and the 
following figures are based upon the result :— 
Steel from Serap charged Cold. 


No. 1 trial.—1,060 kw.-hours per metric ton. 
No. 2 trial.— 1, 440 kw.-hours per metric ton. 
Mean.—1,136 kw.-hours per ton of 2,000 lb. 


No details of the character of the steel produced in these 
trials are available. 


VIIL—THE HARMET FURNACE AND PROCESS. 


(a) Steel from оте in combined reduction and refining type of furnace, the 
ore and other raw materials being heated by waste heat from the later 
stages of the process. 

No. 1 estimate.—1,837 kw.-hours per metric ton. 

No. 2 estimate.—2,646 kw.-hours per metric ton. 

Mean.—2,242 kw.-hours. per metric ton, equivalent to 2,038 kw.-hours 
per ton of 2,000 lb. 


Combining the results set out above for purposes of com- 
parison, we have the following :— 


I. IL | ш. | IV. v. VL | VIL 
= Héroult. Keller. Kjellin. | Stassano. Gin. Girod. Harnet. 
Steel from \ | | | | 
scrap and 864 | 730 866 1.164 ae 
pig (cold).. J | | | 
Do. (hot) 329 631 | 618 
Pig iron from | | 
ore cokeand | 2,698 2.292 | | 
lime (cold). 
Steel from ore | | | | 
coke and | 12,800 2,804 !.. i .. | 2,038 
lime (cold) . | 
Nickel pig | 2,942 | j = 
from ore .. | | 


— — — •—6—ẽꝓ 


All results are given in kilowatt-hours per ton of 2,000 lb. 


These figures show that, as regards the manufacture of steel 
from scrap and pig iron, charged cold, the Héroult, Kjellin 
and Keller furnaces all yield results in the neighbourhood of 
800 kw.-hours, while the Stassano and Girod furnaces have an 
energy consumption 50 per cent. higher. The Beroult and 
Keller furnaces and processes are able to deal with more im- 
pure materials than the Kjellin furnaces, since the use of the 
electric arc as a source of heat produces a much higher tem- 
perature than induction heating, and this enables all the 
impurities of the raw iron to be oxidised and removed in the 
slags. On the other hand, the Kjeliin furnace and process 
gain by the absence of carbon electrodes and by the generation 
of heat entirely within the material contained in the furnace. 
The costs of operating and of muintenance are thus greatly 
reduced, and this saving balances the higher expenditure upon 
raw materials. It is, however, probable that each type of 
furnace will be found adapted for the production of steels of 
special quality, and that both the arc type of crucible furnace 
(represented by the Héroult and Keller furnaces) and the 
induction type (represented by the Kjellin and Hiorth fur. 
naces) will attain a permanent posiuon in the steel industry of 
the future. 

The figures given for the energy consumption when the steel 
and scrap are charged iutothe furnace in the molten condition 
are hardly comparable, since it is evident that the Keller 
and Gin trials were made under conditions dissimilar from 
those obtaining in the Héroult trials. 1t has been calculated 
by Neumann that 433 kw.-hours are necessary to raise 1 ton 
of iron to the molten state, and it is therefore certain that 
when the iron is charged in this condition into the electric re- 
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fining furnace, a reduced power consumption of 400 kw.-hours 
per ton of steel produced should be obtained. The figure given 
by Eichoffforthe working of the Héroult process at Remschied— 
namely, 320 kw.-hours—may possibly be too low, but working 
under these conditions a power consumption of only 410 kw.- 
hours per ton of steel produced should be attainable. 

This reduction of 50 per cent. iu the electric power re- 
quired is so important that it is evident the development of 
electric furnace work in the iron and steel industry in the 
near future must proceed along these lines. At Remscheid, 
in Germany, and at Syracuse, in America, a Wellman open 
hearth furnace is being employed for the preliminary heating 
of the metal, in order to obtain an over oxidised product as 
raw material for the electric refining furnace. The next step 
will be to dispense with this intermediate furnace process, and 
to transfer the pig iron, as it runs inthe molten condition from 
the blast furnace, directly to the electric crucible furnace—for 
the final refining operation. The present writer prophesied 
this development some years ago, and he still expects to see it 
realised. 

The figures for the power consumption when the electric 
furnace is employed to reduce the ores and to produce pig 
iron or steel in one operation are less hopeful than those given 
above. For pig-iron production the power consumption ap- 
pears to lie between 2,300kw.-hours and 2,700 kw.-hours, 
these figures being for the materials charged cold, and a re- 
duction of between 300 kw. and 500 kw. being possible, if the 
raw materials are partially melted before bringing under the 
heating action of the electric current. It is improbable, how- 
ever, that the electric power required for producing iron or 
steel from the ores, even with preliminary heating of the ore 
and other raw materials, can be reduced below 2,000 kw.- 
hours per short ton of metal. It will be shown in the final 
section of this article that power would have to be obtained at 
a very low cost to render competition with the ordinary blast 
furnace procedure practicable even on this basis. 

The use of the electric furnace for iron ore reduction is, 
therefore, in the writer's opinion, not likely to undergo any 
industrial development at present, excepting under very 
special conditions. In some cases it may prove possible, by 
use of electric furnace methods, to manufacture iron or its 
alloys out of ore deposits which are otherwise unworkable, 
and in these cases the new methods of heating will, of course, 
find early application. The attempts to smelt New Zealand 
iron sand and the titaniferous ores of America are examples 
of this use. The trials of the Héroult furnace and process at 
Sainte Sault Marie in Canada are reported to have led to a 
similar result, for the plant which is to be erected as the out- 
come of these trials is to be used for the smelting of nickel-iron 
ores, and not for the production of ordinary pig-iron. 

In countries like Norway and Switzerland, with abundance 
of water-power that can be developed at very low cost, it is 
possible, again, that а native iron smelting industry might be 
established, if iron ore and lime are found in the locality of 
the water-power. But here, again, special conditions will be 
required to render the industry a financial success, and it is 
unlikely that the iron will be able to compete in price with 
the product of the ordinary blast furnace in the open market. 
Until the coalfields of Europe and America are more nearly 
exhausted than at present, the electric furnace methods of iron 
smelting will therefore, in the writer's opinion, undergo little 
development. It is in the production of special steels and 
alloys in the electric refining furnace that the greatest pro- 
gress is likely to occur within the next few years. That an 
electric iron smelting industry will some day be established 
the writer does not deny but the conditions at the present 
time are not favou able to its early development—and they 
are hardly likely to be so for another 20 or 50 years. 

Costs. 

The figures for the costs of working the various electric 
furnaces and processes for iron and steel production are less 
reliable than those given in the preceding section of this 
article, since in practically all cases they are based on esti- 
mates rather than upon figures obtained from actual work. 

The cost of ore, lime, coke and fluxes, and the cost of elec- 
tric power can, of course, be obtained with exactitude for the 
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various processes and localities, but such important items as 
electrodes, depreciation, repairs, interest on capital and 
management are largely unknown charges, and may be 
greater in the aggregate than is yet realised. The costs of 
electrodes and repairs are, of course, highest in the furnaces 
and processes using arc heating, and these processes are heavily 
handicapped by the expenditure upon these two items of run- 
ning costs. The furnaces and processes using the induction 
methods of heating have a striking advantage here, since the 
outlay upon electrodes is nil, and the wear and tear of the 
furnace structure is small. 

In the statement given below, the costs of production as 
given by the various furnace designers, and by others who 
have reported upon their working, are set down in the order 
followed in the first section of this article, but no attempt is 
made to institute comparisons between the various processes 
on the basis of these costs, since the variables are too numerous 
and conflicting. It is for this reason that the discussion upon 
the future of these electric iron and steel processes has been 
given at the end of the previous section, since the figures for 
power consumption are mostly based on actual trials, and pos- 
sess a value lacking in those which are given below :— 


L—HkROULT FURNACE AND PROCESS. 


(a) Steel from Scrap.—2£2. 16s. per ton of 2,0001b. exclusive of cost of 
scrap. 


(Electric power at £2 per electrical horse-power- year.) 
(b) Pig Iron from Ores .—£2 per ton. 
(Ore at 5s. per ton.) 
II.— KELLER FURNACE AND PROCESS. 
(a) Steel from Ores.—£4 per ton of 2,000 lb. 


(b) Pig Iron from Ores.—£2, 88. per ton of 2,000 Ib. 
Electric power at £2 per electrical horse-power-year and ore at 6s. per ton.) 


III.—THE KJELLIN FURNACE AND PROCESS. 


Steel from Scrap.— £6. 168. per ton of 2,000 lb. 
(Electric power at £2 per electrical horse-power-year.) 


IV.—THE STASSANO FURNACE AND PROCESS. 


‘Pig iron from ore, £3. 15s. 3d. per ton of 1,000kg. (electric power at 
£1. 168. per electrical horse-power-year and ore at 14s. 5d. per ton). 


V.—TIIE GIN FURNACE AND PROCESS. 
Steel from molten pig, 83. 4s. per ton of 1,000 kg. (electric power at 
£2. 88. per electrical horse-power-year and ore at 12s. per ton). 
VI.—THE GIROD FURNACE AND PROCESS. 
Steel from scrap, £1. 3s. 3d. per ton of 1,000 kg. 


VII.—THE CONLEY FURNACE AND PROCESS. 
Steel from ore, £2. 78. 3d. per ton. 


VIII.—TuHE HARMET FURNACE AND PROCESS. 
Steel from ore, £1. 2s. 5d. per ton. 


The above figures show such wide variations that, even as 
estimates, they are misleading and unsatisfactory. 

In attempting to form an opinion as to the comparative cost 
of working the electric iron and steel processes it is therefore 
better to rely upon the figures for the power consumption, 
given in the first section of this article. Taking the electrical 
h orse-power year at £2 and the average power consumptions 
in Table I. we have the following costs :— 

1. Steel from molten scrap, 2s. 6d. (400 kw.-hours). 


2. Steel from cold scrap and pig, 5s. (800 kw.-hours). 


ч 3. 18 iron from ore coke and lime, charged cold, 15s. 6d. (2, 500 kw. ). 
ours). 


1. Pig iron from ore coke and lime, charged hot, 12s. 5d. (2,000 kw.-hours.) 


In the manufacture of best crucible steel, however, it is cus- 
tomary to assume that between 24 and 3 tons of coke are con- 
sumed per ton of steel produced. At the present market 
price of coke (178.) the advantage is, therefore, on the side of 
the electric refining furnace. 

As regards the alectrio smelting processes, it is necessary to 
remember that coke is still required to reduce the oxide of the 
iron ore to the metallic state, and that the only fuel saved is 
that used in the blast furnace for heating purposes. In the 
best modern smelting practice only 16 cwt, of coke are required 
per ton of pig iron produced, and of this total 6:5 cwt. are re- 
quired to reduce the ore. The saving in coke by the electric 
furnace method of smelting cannot, therefore, exceed 9:5 cwt., 
or at the present price of coke 8s. Od. 


These considerations show that the prospects for the electric 
refining processes are much brighter than those for the electric 
smelting processes, since the saving of coke in the latter is too 
small to balance the large expenditure upon electric power. 
The horse-power-year would, in fact, have to be supplied at 
the extraordinary low cost of £1 in order to compete with the 
modern blast furnace, and the localities where it can be pro- 
duced at this figure are certainly few in number. For the 
present, therefore, the application of the electric furnace in 
the iron and steel industries is likely to be restricted as a 
general rule to the refining processes, by which pig and scrap 
steel are converted into higher-priced products. In these 
branches it is likely to be very widely employed, and to have a 
most important effect upon the future development of the 
whole iron and steel industry. 


CHARING CROSS, WEST END & CITY ELECTRICITY 
SUPPLY CO. 


We give below an analysis of the accounts of the above com- 
pany for the year 1906, showing the costs sub-divided under 
the various headings. The directors of this company make it 
a practice, in their annual reports, to keep the various details 
of their two undertakings, City and West End, separate, and 
the same plan has been followed in this analysis. 

A comparative summary of the operating and financial 
results of the year’s working is set forth below. 

West End Undertaking. 


1906. 1905. 
Gross earnings. £126,145 18 2 .... £130,733 9 4 
Expenses, including depreciation 84,088 1 1 82,085 12 7 
Net еатпїпөв................ £42,057 17 1 £48,647 16 9 


After bringing in a balance from last year and paying 
interest on the debenture stock, the directors are able to pay 
a final dividend of 5 per cent. for the second half-year. This, 
added to the first half-yearly dividend and the amount allotted 
to preference shareholders, absorbs a total of £51,919, leaving 
£4,574 to be carried forward. During the yearan equivalent 
of 57,308 8 c.p. lamps were added, compared with 43,622 im 
1905. The total now connected to the mains is equal to 
510,589 8 c.p. lamps, of which 383,614 represent lighting and 
heating and 126,975 motors. The corresponding figures for 
last year were 453,285, 349,630 and 103,655. 

City ini E 


1905. 
Gross earnings —— . . . £105,502 13 2 .. £95,340 8 3 
Expenses .................... 57,324 12 10 .... 53,840 14 7 
Net earnings £48,178 0 4 £41,999 13 8 


After paying interest on the debenture stock a credit balance 
of £490 is left, as compared with a deficit of £2,272 last year. 
This sum has been applied to reduce a debt to the West End 
undertaking. During the year an equivalent of 41,475 8 c. p. 
lamps was added to the mains, as compared with 70, 1 28 last 

ear. The total now connected is 412,684 8 c. p. lamps, of 
which 294, 409 is lighting and heating and 118,275 motors. 
The corresponding figures for last year were 371,209, 274,509 
and 96,700. 

Both undertakings show an increase in the parochial rates 
owing to the recent quinquennial assessment. The amounts 
are £3,210 in the West End and £2,536 in the City. Almost 
all the other items of expenses are lower than last year. The 
decrease in the balance is due to an increase in the use of 
electricity for power purposes and the consequent decrease in 
the price per unit for energy used in this way. 

The operating costs are set out below and the price per unit 
for each item obtained. Some explanation is needed to make 
clear how the figures in the column per unit sold to consumers 
are arrived at. In the case of both undertakings а portion of 
the electrical energy distributed is purchased “ іп bulk” from 
the other. 

The West End buys 4,597,530 units from the City under- 
taking, which in its turn is à purchaser from the West End to 
the extent of 843,400 units. Thus each undertaking sells 
more than it generates and if we were to divide the several 
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items of the works costs by the number of units sold in each 
«ase they would appear lower than they actually are. It is a 
simple matter to work out the costs of the combined under- 
takings, but in order that an idea may be gained of how the 
costs come out at the works we have proceeded as follows: 
The generating costs are first given per unit generated and this 
figure is, of course, exact. To estimate the equivalent figure 
per unit sold, we have split up the total units sold to con- 
sumers by the two undertakings in the proportion of the units 
generated at each station less the units used on the works. This 
gives figures on a basis fairly comparable with the ordinary 
analyses of costs of other undertakings, such as we publish 
from time to time. 

It may be noticed that in this particular case the amounts 
used for determining the cost per unit generated (excluding those 
used on works) and per unit soldto consumers are not very different, 
and owing to this fact the price per unit is the same in the two 
cases, to two places of decimals. 

The units generated, bought and sold are as follows :— 


West Enp. CITY. 
UNITS GENERATED.... 9,916,231 | UNITS GENERATED .... 14,538,765 
Units used on works .. 4,290,342 | Units used on works .. 3,499,653 
5,625,889 | 11,039,112 
Total units sole 10,222,919 Total units sold 11,882,512 
Units sold to City 8,843,400 | Units sold to West End 4,597,530 


Units sold toconsumers 9,379,519 | Units sold to consumers 7,284,982 


| SOLD TO CONSUMERS ............ 16,664,501 
Proportion obtained from City.... 11,109,677 
Proportion obtained from West End .............. 5,554,824 


The various items of expenditure, together with the capital 
account of each undertaking, are now given :— 
West END UNDERTAKING 
Per unit Per unit Per unit 


Generating Costs. Total. (inc. units (ex. units sold to 
used on used on con- 
Coal or other fuel 'includ- works), works). sumers 
ing carriage .......... £11,748 1 8 .. 0:284. .. 0:54. .. 05d. 
Engine room and station 
ехрепвев.............. 752 2 8 . 0:024. .. 0:034. .. 0-084. 
Proportion of salaries 1,267 11 6 .. 0-03d. 0-05а. .. 0-054. 
Wages ............. .. 6,424 3 8 . 0-15d. .. 029d. .. 029d. 
Purchase of current 22,410 10 5 .. 0°554... 0-97d. .. 0:97d. 
Repairs and maintenance 4,842 2 7 .. 0:12d. .. 0-21d. .. 021d. 
£47,444 11 8 1:154. 2:054. 2:054. 
— ͤ——ñ— —̃— — — 
Per unit sold 
Distribution Costs. Total. to consumers, 
Salaries, gratuities, c-. £1,240 16 6 .... 0054. 
Repairs and maintenance .......... 5,387 18 9 .... 0-984. 
Wayleaves and licences............ 1,175 0 3 .... 0:054. 
Publiclighting, maintenance ...... 891 12 3 .... 004d. 
ZA £8,609 7 9 0:87d. 
А — — 
Management Expenses. . `. 
Rents, rates and insuranoeg ........ £10,207 15 9 0:444. 
Salaries and office expenses ........ 5,998 14 7 0:264. 
Law, Parliamentary & other expenses 827 11 4 0*085d. 
£17,084 1 8 0°735d. 
ae — — 
Depreciation for buildings, plant, machi- 
пегу, ÈC. ......................... £11,000 0 0 .... 0474. 
TOTAL EXPENDITURE .............. £84,088 1 1 .... 36254. 
Balance 42,057 17 1 .... 184. 
TOTAL REVENUE ................ £126,145 18 2 54254. 
CAPITAL ÁCCOUNT. 
To purchase of generating station, 
mains, lands, buildings and law £ рег kw. Per cent. 
expenses connected therewith.. £110,744 14 10 252 .. 111 
Additional expenditure on :— 
Lands and buildings......... . 167,687 6 3 88-1 17:7 
Machinery .................. 231,678 6 1 .. 526 22:35 
Accumulators Р ee ee 27,563 14 5 6:3 2-7 
Mains .......... ИРЕНА 427,762 15 1 97:2 42-35 
Meters 3 24,858 11 0 56. 2:5 
Electrical instruments ........ 1428 1 2 0:3 0:11 
Provisional orders............ 5,104 19 4 11 0:43 
Plant and tools .............. 2680 610 . 0*6 0:23 
Artesian „„ Ge aces 2,523 0 6 . 0*6 0:23 
Office furniture 8,2276. 3 7 0:8 0:30 
Total............ ТҮГҮ 1,005,307 19 1 228-4 100-00 
— — — — — насы 
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The amount of capital still unexpended is £299,928. Os. 11d. 


City UNDERTAKING. 
Per unit Per unit Per unit 


Generating Costs. Total (ine. units (ex.units sold to 
used on used on con- 
Coal or other fuel, inolud- Works). works). sumers 
ing carriage .. . £14,977 3 9 .. 0:247d. .. 0:814, .. 0 · 31d 
Engine room and station 
expenses 673 9 9 .. OOld. .. 0:024, .. 002d. 
Proportion of salaries . 1,397 16 5 .. 0:023d. .. 0:034. .. 003d. 
Wages ................ 7,141 17 3 .. O-12d. .. 0:154... 0:154. 
Purchase of current .... 4,111 11 6 .. 0-068d. .. 0:094. .. 0°094. 
Repairs and maintenance 5,168 10 1 .. 00854... 0:114... O-11d. 
£33,470 8 9 0:553d. 0°714. 0°71d. 
Per unit sold 
Distribution Costs. Total. to consumers. 
Salaries, gratuities, &c. ........ .. . £1,082 5 3 .... 0-024d. 
Repairs and maintenance .......... 4,228 5 5 0:094, 
Wayleaves and licences ............ 197 18 0 0:006d. 
£5,503 8 8 0°12d. 
Management Expenses. 
Rents, rates and insurances ...... ..£10,289 12 9 .... 0-224. 
Salaries and office expenses ........ 6954 1 6 .... 015d. 
Law and Parliamentary expenses.... 1,107 0 0 .... 0-02d 
£18,350 14 3 0:39d. 
— C UIT ке] —— 
TOTAL EXPENDITURE k ere £57,324 12 10 1224. 
Balance...... —— Т «eee. £48,178 0 4 1:074 
TOTAL REVENUE ........ 8 £105,562 13 2 2:29d. 
CAPITAL Account. 
' £ рег kw. Per cent · 
Lands and buildings £313,087 12 5 .. 190 . 24:8 
Machinery ................ 850,091 16 1 22:0 271 
Accumulators and accessories.. 36,459 2 10 2:1 2-6 
Mains .......... С сынча 538,677 16 0 38:2 41:08 
Meters .................... 28,558 10 10 10 1°25 
Electrical instruments ...... 2,634 18 1 01 0:12 
Provisional order, special Act. §,521 11 8 0:3 0:37 
Plant and tools 1,442 15 8 0:09 011 
Artesian wells ......... . 3,327 7 11 2-0 2:5 
Office furniture 925 14 0 0:06 0:07 
£1,275,622 6 4 79:85 100.00 
CoMBINED UNDERTAKINGS, 
Per unit sold 
Generating Costa. Total. to consumers, 


Coal or other fuel, including carriage ..£26,725 5 5 0-394. 
Engine room and station expenses .. 1,425 12 0 0:02d. 
Proportion of salaries .............. 2,665 711 0-04d. 
„ e 13,566 0 6 0-194. 
Purchase of current ................ 26,522 1 11 0:38d. 
Repairs and maintenance ............ 10,010 12 8 0:144. 
£80,915 0 5 1:16d. 
Distribution Costs. 
Salaries, gratuities, &o. .............. £2,287 1 9 0-034, 
Repairs and maintenance ............ 9,561 4 2 0:14d. 
Wayleaves and licenees.............. 1,372 18 3 0:024. 
Public lighting maintenance...... 891 12 8 0-014, 
£14,112 16 5 0-20d. 
Management Expenses, 
Rents, rates and insurance.......... £20,497 8 6 .... 029d. 
Salaries and office expenses ........ 12,952 16 1 .... 0:194. 
Law, Parliamentary and otherexpenses 1,934 11 4 .... 0:03d 
£35,384 15 11 0:514. 
Depreciation for plant, buildings, ma. 
chinery, &o ...... DRE RR aa gates £11,000 0 0 0:16d. 
TOTAL EXPENDITURE .............. £141,412 13 11 2˙03d. 
Balsness ша даша. 0,235 17 5 1-30d. 
TOTAL REVENUE......... ICONE £231,048 11 4 3:38d. 


The total maximum supply demanded was 5,353 kw. in the 
West End and 10,568 kw. in the City. "There are 166 public 
lamps on the company's mains in the West End, which have 
used 458,993 units in the last year. 
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THE BRENNAN MONO-RAILWAY. 


Summary.—The Brennan mono-railway consists of cars having only 
one line of wheels and the centre of gravity considerably above the rail 
on which the car runs, balance being nevertheless maintained by elec- 
trically driven gyroscopes running at a very high speed. 


In our last issue we referred briefly to the Brennan mono- 
railway which attracted so much attention last week at the 
conversazione of the Royal Society. We are now able to give 
some further particulars of this interesting system, which is 
due to Mr. Louis Brennan, C.B., already well known as the 
inventor of the Brennan torpedo. At present the mono-rail- 
way exists only as a model, which is just large enough to carry 
a man weighing 10 stone, but the experience so far gained is 
sufficient to demonstrate the practicability of the system. | 

The characteristic feature of this system of transport is that 
each vehicle is capable of maintaining its balance upon an ordi- 

! . nary rail laid upon sleepers on the 

ground, whether it is standing still 
or moving in either. direction at 
any speed, notwithstanding that 
the ceritre of gravity is several feet 
above the rail, and that wind- 
pressure, shifting of load, centri- 
fugal action or any combination of 
these forces may tend to upset it. 
Automatic stability mechanism 

of extreme simplicity, carried by 
the vehicle itself, endows it with 
this power. The mechanism con- 
sists essentially of two flywheels 
rotated directly by electric motors 
in opposite directions at very high 
speed, and mounted so that their 
gyrostatic action.and stored up 
energy can be utilised. These fly- 
wheels are mounted on special 
bearings, and are placed in cases from which the air has been 
exhausted, so that both air and journal friction is reduced to a 
minimum, and consequently the power required to keep them 
in rapid motion is very small. It is stated that the stored up 
energy in the flywheels of the larger vehicles when revolving 
at full speed wil] be so great and the friction so small that if 
the driving current is cut off altogether they will run at suffi- 
cient velocity to impart stability to the vehicle for several hours, 
while it will take from two to three days before they cometo rest. 

In order to understand the principle on which these mono- 
rail cars are built it is necessary to remember that if we have 
a revolving gyroscope wheel, as indicated in Fig. 1, and we 


Fic. 1.— DIAGRAM ILLUSTRATING 
GYROSCOPIC ACTION. 


‚= 


Fig, 2,—DiAGRamMATIC PLAN OF „Момо-влп, Can. 
Gi, Go are the two Gyroscopes rotating in opposite directions. 


seek to give the axis a rotational movement by applying a 
couple in a direction such as B, B’, a couple at right angles to 
this direction will be set up as indicated by C, C’, or D, D’, 
depending on the direction of rotation of the wheel. The im- 
portant point to notice is that the gyroscope does not give a 
couple in the direction BB’ in which it is sought to impress a 
movement upon it, but in a direction at right angles, giving 
rise to what may be termed a precessional movement. 

Many attempts were made to use a single gyroscope to 
balance a car, but the results were unsatisfactory, the inclina- 
tion of the vehicle being sometimes excessive, and not the same 
when running forward as when running backward. Two gyro- 
scopes were, therefore, used, rotating in opposite directions, 
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and by this device any bad effect of the kind just mentioned 
due to one of them is cancelled by the other. The two gyro- 
scopes may be placed anywhere in the car, and separated if 
desired, provided they are, nevertheless, dependent upon each 
other, as will be seen later. Fig. 2 shows diagrammatically 
how they are placed in the model. The plane of each wheel 
is vertical, and normally its axis is at right angles to the length 
of the car—that is, to the track. 

Fig. 3 shows diagrammatically the arrangement that is used. 
Looking at the plan, the two gyroscopes Gi, G,, have the 
frames carrying them pivoted on trunnions, the upper ones of 
which are shown at T, T, The spindles of the gyroscope 
wheels are perpendicular to these frames, but are not shown, 
so as to avoid complication in the diagram. One of the gyro- 
scope wheels is seen at W, in the elevation, surrounded by its 
circular frame. The two gyroscopes are together carried by a 
third’ trunnioned frame, partly indicated at Е Е, so that the 
whole arrangement is free to turn on the horizontal axis XY. 
Now, if either gyroscope is turned about the vertical axis 
through T, or Т„ it will exert a couple about a horizontal axis, 
as already explained. What happens when the car tends to 
roll over is that the frame F carrying the whole mechanism 
remains horizontal, but in doing so it alters its position with 
respect to the car body. It is, therefore, simple to arrange 
that the frame opens a valve, or closes a circuit, so that the 
gyroscope frames Gu, G, are acted upon mechanically, For 


Plan = 
. Fio: 3.—DiAdRAM or THE GYROSCOPIC ARRANGEMENT. 
(Direction of track is the same as the dotted centre line.) 


- example, a motor might be started up in this way to rotate the- 


gyroscopes G,, Gz, about the vertical axes through T., Ta, and 
this rotation at once creates a couple about a horizontal axis, 
tending ‘to. bring back the car to its normal position. The 
gyroscopes Gi, С, are connected together by toothed sectors, во 


that if one turns the other must turn also, but in the opposite 
direction, as is required owing to the rotation of the wheels 


being in opposite directions. In the model the turning of these. 
sectors is effected by friction. "E | 
It will be seen at once that if the gyroscopes turn so far аз. 


to be at right angles to the track they become useless. It 


is, therefore, necessary to so arrange matters that the gyro- 


scopes return to their normal position parallel to the track 
after the required couple has been exerted. The means adopted 
for ensuring this have not been disclosed by Mr. Brennan as 
he is still at work on the subject. 

The stability mechanism occupies but little space and is con- 
veniently placed in the cab at one end of the vehicle. Ив 
weight is also small, about 5 per cent. of the total load being 
considered an ample allowance for the first vehicle. 

The road wheels are placed in a single row beneath the 
centre of the vehicles, instead of in two rows near the sides as 
usual, and are carried on bogies or compound bogies, which are 
not only pivoted to provide for horizontal curves on the track, 
but for vertical ones also. By this means the vehicles can run 
upon curves of even less radius than the length of the vehicle 
itself, or on crooked rails or rails laid over uneven ground . 
without danger of derailment. 
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The motive power may be either steam, petrol, oil, раз or | ordinary lines, owing to the absence of flange friction on curves, 

electricity, as considered most suitable for local conditions. | and to the vehicles running without oscillation or jolting. 

In the full-sized vehicle now being built, however, it has| The speed may be from twice to thrice that of ordinary 

been decided to use a petrol-electric generating set, for railways owing to the smoothness of running of the vehicles, 

the supply of current to the road wheel motors and to the | and to the total absence of lateral oscillation. | | 

stability mechanism. Such a vehicle will have the great Vehicles provided with their own motive power can go 


advantage of being always ready for immediate use, the gyro- wherever a single rail is laid, and, besides carrying a substantial 
scope wheels being kept constantly running by current froma load themselves, are also capable, on tolerably level country, of 


small battery of accumulators while the engine is at rest. 


In order that the vehicle may be able to ascend steep inclines 


supplying current to other vehicles unprovided with power- 
generating plant. 


. Fio, 4—View or Mope Track, INCLUDING WIRE ROE BRIDGE " (SEEN AS A LINE ACROSS THE PICTURE.) 


the wheels will be power driven, and change gears provided 
for use in hilly country. It is also possible to run free wheel 
down hill at a high velocity, so that a good average speed can 
be maintained. 

The system points to great economy resulting from making 
the vehicles wider in proportion to their length than on ordi- 
nary railways, and it has, therefore, been decided to make the 
experimental waggon 12 ft. wide, or one and a half times as 
wide as usual. For civil work in the colonies the vehicles will 
probably be two or three times as wide, if not more. 

Brakes capable of being operated by pneu- 
matic or manual power will be provided for 
all the wheels. 

The rail, which is of ordinary section, only 
requires to be the same weight as one of the 
rails on an ordinary line in order to carry the 
same load on the same number of wheels 
in each case. The sleepers also only require 
to be one-half the lenzth to give the same 
area of support to the vehicle. | 

Flying lines of railway can be laid with 
great rapidity over uneven ground with slight 
expenditure of labour, specially-designed 
building-vehicles, also on the mono-rail 
principle, equipped with electric gear for 
handling the rails, being kept at the rail head 
for the purpose. It is confidently anticipated 
that, working in this manner, it will be 
possible to keep up with an army on the 
march, and supply them with all their 
requirements. 

For temporary work, bridges may be of the 
simplest possible construction, a single wire 
hawser stretched across a ravine or river | 
being all that is necessary. These hawsers can be built up 
on the spot from separate wire горе: strands, so that 
the transportation of them becomes an easy matter. It is 
stated that lateral swaying of the hawser. will not disturb the 
balance of the vehicles, and that the strongest winds will not 
blow them off. In other cases of bridge building, a single row of 
piles with a rail on top will suffice, or a single girder carrying 
the rail may be conveniently used. 

The expenditure of fuel is expected to be smaller than on 


The advantages claimed by the inventor for his system 
are. | 


1. High Speed.—Almost incredible speeds аге expected to 
be attained on high-class lines laid on this system, owing to 
the total absence of lateral oscillation caused on ordinary lines 
by the impossibility of laying two lines exactly level and 
parallel with each other. From twice to thrice ordinary rail- 
way speeds are to be expected. 


2, Capability of Vehicles taking Curves.— The fact that the 


Fid. 5. —TRHR Морві Can, SEEN ALSO IN Ето. 4, WITH Loans EQUIVALENT TO THE NUMBERS 
MARKED, AND CAPABLE or CARRYING ONE МАМ, 


vehicles lean inwards to the correct angle when taking curves 
secures them from derailment at the highest speeds. They 
would, of course, have to be suitably approached to give the 
vehicle the time necessary to assume the proper inclination at 
the particular speed adopted and the line would have to be 
laid accordingly. 

3. Large Carrying Capacity of Vehicles. lt is certain that 
for “high class " trans-continental lines, the vehicles will be 
very large, so large indeed that they will more resemble ships 


D 


N 
= 


on shore, or travelling hotels, than vehicles as we know them 
now. 


4. Perfect Comfort in Travelling, owing to there being no 
oscillation. 

5. Saving of Material required for construction of line in the 
way of rails, bridges, sleepers, &c. 

6. Small First Cost, and Small Cost of Maintenunce.— This is 
obvious, as only one rail is required and the sleepers need be 
only half the length. 


7. Safety.—Traveling will be much safer, owing to the 
absence of danger of derailment at high speeds. 


Fig. 4 shows the model running along the side of a bank on 
longitudinal timbers placed upon piles driven into the ground, 
representing the application of the system to transport in 
mountainous country, especially country subject to landslips 
either in the form of boulders or slippery clay. This method 
avoids notching the sides of the hills, and does not interfere 
with natural drainage ; it is also very easily repaired if injured, 
and allows great distortion through the slipping of the ground. 
On the right-hand side of the photograph is seen the rail, in 
this case made of gas pipe, but which, of conrse, would be of 
the ordinary section, turning through a corkscrew curve on to 
the wire rope bridge which the model traverses. It is an in- 
teresting. fact that the model is even safer in the middle of 
this bridge than upon the rail. "This is owing to the fact that, 


as the mechanism imparts a turning couple to the entire 
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| vehicle, it can move the rope laterally, and thereby save time 


in coming to a position of equilibrium. | 

Fig. 5 gives а more complete view of the model, which has 
propelling motors fore and aft. The gyroscopes are placed 
underneath the seat at the back of the cab. This model 
ascends slopes of 1 in 5 fully loaded with a load equivalent to 
20 tons on the big machine which is to be built. It has two 
gears for driving the wheels, and also a free wheel. All the 
wheels are power driven, in order to enable the model to ascend 
steep inclines. | | 

The gyroscope wheels are driven by armatures fixed direct 
on the shafts, the field magnets being carried in the casing, 
which is trunnioned top and bottom to permit of the pre- 
cessional movement. Both pneumatic and hand brakes are 
provided. In the full size, this vehicle would be driven by 
two petrol engines placed in the cab, which would generate 
the current for the supply of the gyroscopes and the road 
wheel motors. It is proposed, in the first case, to use two 
100 H.P. engines, and a small petrol.electric set will also be 
provided for keeping up the speed of the gyroscopes when the 
main engines are not working. When the main engines are 
running the current can, of course, be taken from them. This 
vehicle can thus run for warlike purposes in an enemy's 
country, wherever a single rail is laid. 

We are much indebted to Mr. Brennan for supplying these 
particulars, and for his courtesy in showing us the model rail- 
way and explaining the many interesting details. 


THE KENT ELECTRIC POWER COMPANY. 
(Concluded from page 133). 


SWITCHBOARD AND MAINS. 


The high-tension switchboard, which has been designed and 


constructed by the Electrical Co., is extremely interesting and 


This front encloses the cell, which is thus entirely isolated. 
By ап ingenious system this carriage is so arranged that it can 
be pulled forward and removed, if necessary, ona light trolley, 
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Ето. 8.—DIAGRAM oF SWITCHBOARD CONNECTIONS, 


embodies several very valuable improvements on existing 
It is seen in the upper part of Fig. 6 and also 


practice. 
in Fig. 10. 


In addition to each dynamo and feeder panel being entirely 
enclosed in a brick cell, the whole of the switchgear on each 
panel is mounted on a special carriage with an iron front. 


thus entirely disconnecting the whole of the switchgear and 
apparatus from the ’bus bars. 

The advantage of such a system is very obvious for high- 
tension work, since if it is necessary to clean the apparatus or 
carry out any repairs or adjustment, this is done when the 
carriage is entirely removed from the switchgear, thus prevent- 
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ing any possibility of the attendants coming in contact with | At the present time the board is arranged to control three 


the high-tension circuits. 

A further advantage of this system lies in the fact that, 
when any circuit or alternator is out of use, the carriage is 
drawn forward a certain distance, controlled by a stop pro- 
vided for the purpose, which process disconnects the carriage 
from the ’bus bar, and, consequently, all the electrical apparatus 
belonging to the panel becomes dead. 

In Fig. 9 is seen a spare feeder panel pulled forward on to 
a special trolley, which is used for supporting the panel, 
together with its carriage. The panel is drawn out with ease, 
as the carriage on which it is built moves forward on small 
Wheels. Before the panel can be drawn forward it has to be 
released by the movement of a lever, which is interlocked 
with the switch mounted on the panel, so that the switch has 
first to be put into the “off” position before the lever can be 
moved. Тһе connections with the 'bus bars are made by 
means of clip contacts. Each feeder panel contains one three- 
pole oil switch for 200 amperes, with the usual automatic release 
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Fic. 9. —H.T. FEEDER PANEL DRAWN FORWABD ON TO TROLLEY. 


coils ; two maximum current time relays; two current trans- 
formers for the above relays ; and one induction ammeter, profile 
form, with current transformer. Fig. 11 is a drawing showing 
an end view of the switchboards, and Fig. 8 is a diagram of 
the connections. | 
The ’bus bars themselves are entirely enclosed in brickwork 
5 and are thus fully protected from being a source of 
anger. 
he alternator circuits are protected by automatic relays 
working with continuous current from an independent source, 
and are brought into operation by adjustable time-element relays. 
Each alternator panel contains one three-pole oil switch for 
200 amperes, with the usual automatic release coils ; two com- 
bined maximum and reverse current relays ; two current trans- 
formers for the above ; one induction ammeter, profile form ; 
one induction wattmeter, profile form; one dead-beat voltmeter, 
profile form; one three-phase potential transformer; and one 
two-pole plugging device for synchronising purposes. 
The switchboard is so designed that, if in the future it is 
desired to connect, overhead circuits, they can be easily added. 


alternators and four feeder circuits. 
There is an extremely compact arrangement for operating 
the two control rheostats, and for carrying the exciting cur- 


Fic. 10.—View or Н.Т. SWITCHBOARD AND ALTERNATOR FIELD CONTROL 
COLUMNS. 


rent instruments, supplied in the form of a soparate pillar, 
arranged in front of each of the dynamo panels. The re. 
sistances themselves are in a brick cellar beneath the high- 
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Fic. 11.—Enp ELEVATION OF SWITCHBOARDS. 


tension gallery. On this lower gallery two low-tension switch- 
boards are also erected. From one of these run the circuits 
for the works lighting and for the motors driving the circu- 
lating pumps, air pumps, stokers, &c. 
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The two low-tension switchboards together comprise six 
panels ; these are arranged as follows: one transformer panel, 
one panel for control of alternating current side of 50 kw. asyn- 
chronous motor-generator, опе panel for works lighting and 
motors, one panel for control of continuous-current side of 
motor-generator, one panel for battery control, and one panel 
for control of alternator fields. 

It is intended to install a battery for use in emergency for 
lighting the works, and also for excitation purposes, each 
alternator at present being excited from a small dynamo 
coupled on the same shaft. The control of these exciters is on 
the second low-ten:sion switchboard, and the exciting current 
can be varied from the pillars fixed in front of the high- 
tension switchboard mentioned above. 

A 50 kw. motor-generator, supplied by the Phoenix Dynamo 
Co. is being installed for charging the battery, the motor being 
supplied with three phase current from the low-tension bus bars. 


———— — - — — — — — — — — 
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Fic. 12.— Et1GHT-WAY CON DUIT BRING LAID OVER ROCHESTER BRIDGE. 


At the present time, the arrangements are not quite complete 
for the 11,000 volts three-phase supply, so that a temporary 
supply is being given at 2,000 volts; this is obtained direct 
from the 500 kw. set and by the use of the transformer before 


mentioned, which is temporarily connected up to the larger sets, 
The feeders running from the high-tension switchboard con- 


sist of Henley’s three-core paper-insulated lead-covered cables 


drawn into Sykes conduits. An eight-way conduit (Fig. 12) is. 
hree-phase current is to be 


laid at present through Chatham. 
supplied at 11,000 volts, and separate transformers are to be used 


for each large consumer. In the case of Messrs. Cory's works, 


where a supply of continuous current is required for crane 
work, &c., the 11,000 volts three-phase supply is taken to 
an induction motor coupled to a continuous-current generator 
of 500 kilowatts capacity. This motor generator is supplied 
by the Kent Electric Power Co., and a duplicate machine is 
also being fixed by Messrs. Cory, a throw-over switch 
enabling either plant to be used. It is worth noting that the 
current is metered on the continuous-current side of the 
motor-generator. 


EEE, 


At the present time arrangements are being made for a four- 
core system of low-tension three-phase mains in Chatham and 
Rochester ; these mains are being laid on the solid system. The 
Chatham and Rochester supply was originally on the single- 
phase system, but, owing to the temporary supply which was ob- 
tained from the Gillingham Corporation being three-phase, the 
mains had to be arranged in three circuits. During the change 
over of the consumers on to the new system the installations 
are to be converted from 110 to 230 volts. Ss i 

The present generating station of the Kent Electric Power 
Co, provides room for the future installation of two more 
turbo-alternators, each of these to be of 3,000 kw. normal 
rating, and it is intended to erect a second chimney when the 
full complement of boilers is installed. | 

It is interesting to note that maximum demand indicators 
are being installed on the power circuits. These demand in- 
dicators are chiefly of the Electrical Company’s and Reason 
| Company's manufacture, and are fitted with Merz's 
| attachment. In the former the attachment is driven 
electrically, and sums up the units consumed during 
every 15 minutes; in the latter the drive is mechanical, 
and the period over which the units are summed up 
is one hour. This latter period is, in our opinion, too 
long, but those giving the maximum average of the 
consumer's load reckoned over quarter hourly periods 
should prove very satisfactory both to the consumer 
and to the power company. 

The consulting engineers who have carried out the 
scheme for the Kent Electric Power Co. are Messrs. 
G. L, Addenbrooke and A. A. C. Swinton, to whom 
we are indebted for the drawings and information con- 
tained in this description. The general manager of 
the Kent Electric Power Co. is Mr. Н. Е. М. Kensit, 
and Mr. C. T. Linney is the resident engineer, to 
whom our thanks are also due. 


THE EXTENSION QF THE CITY & SOUTH 
LONDON RAILWAY. 


The City & South London Railway, the first section 
of which was opened in 1890, has the credit of being 
the first underground electric railway in England. 
The original line only extended from the Monument 
to Stockwell, but in 1900 the extensions to Moorgate- 
street and Clapham were opened, and in 1901 the line 
was extended as far as the Angel, making a total 
length of 6} miles. On Saturday last, May 11th, 
the latest extension, which is from the Angel as far 
as Euston, was opened by Mr. H. P. Harris, Chair- 
man of the London County Council. 

It is expected that this latest addition to the 
line, about 1} miles in length, will bring a con- 
siderable. increase of traffic, as it makes direct communi- 
cation between the south of London and the Great Northern, 
Midland, and London & North-Western Railway termini. 
The new stations on the tube railway, which are situated 
at King’s Cross and Euston, will prove very convenient 
for passengers travelling to or from the railways men- 
tioned. The tube extension is of exactly the same character 
and dimensions as the existing line to the Angel, of which 
a detailed description was given in The Electrician of Novem- 
ber 26, 1901, et seq., and also of December 18 and 25, 1903, 
when an abstract was given of Mr. McMahon’s Paper read 
before the Institution of Electrical Engineers. It will be 
remembered that the railway is now worked on the three-wire 
continuous-current system with 1,000 volts pressure across the 
outers. 

The new generating plant which is being installed in the 
power station at Stockwell, in order to satisfactorily deal with 
the increase in load due to the extension of the line to Euston, 
consists of two 300 kw. 500 volt E.C.C. generators, coupled to 
one Lentz engine. This latter is of German design and of 
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со type, but has been made by Messrs. Paxman, of | construction as the rest of the line, of which particulars have 
chester. 

A Richardson Westgarth condenser has also been installed. 
This is of Mr. Morrison’s design, in which the water is passed 
through four times. 


It is capable of dealing with 50,000 Ib. 


Fic. 1.—Evuston CROSS-OVER AND SIDING. 


of steam per hour. The vacuum which was usually obtained 
with the old condensing arrangements was only about 24 ju. 
It is expected that better results will be obtained with the 
new condenser, which will also be of considerable use when it 
is necessary to shut the existing one down for cleaning and 
repairs. 

In connection with the new condenser а 
Baker’s oil separator is fitted. The previous 
arrangement for separating out the oil con- 
sisted of treating the hot well water with 
alumino-ferric solution for curdling the oil, 
the water being then taken to settling tubs 
and passed through a Wilsor’s patent auto- 
matic sand filter, and finally going through 
a feed water heater and Boby detartariser. 
Motor-driven air pumps and circulating water 
pumps have also been installed. Within the 
last 12 months an artesian well has been sunk 
adjacent to the power station, and the supply 
of water is now obtained from that source. 
The cost of the water taken from the artesian 
well works out at less than 1d. per 1,000 
gallons. This means a very considerable 
saving on the previous price for water of 6d. 
per 1,000 gallons, which was paid for a supply 
of water from the public mains. Air at 60 lb. 
pressure is used for raising the water, and 
about 100,000 gallons of water are now taken 
per day from the well, the only disadvantage 
to set against this cheap source being that 
the water is rather hard. 


No additional boilers are being installed, 
but six Sugden superheaters have been fitted, 
one on every second boiler. If these prove satisfactory, others 
will also be fitted to the remainder of the boilers. It is 
not intended to use many degrees of superheat, the object 


previously been given in The Electrician. 

Fig. 1 is a view of the tunnels at Euston station ; the third 
tunnel on the right-hand side of the illustration is simply a 
siding and will accommodate two trains. | 

At the terminus at Euston a traverser (Fig. 2) is used for 
shifting the locomotive on to the return track. 

Electric lifts of the Otis type have been installed at King's 


| Cross and Euston, and at the latter station the gates of the 


lifts are worked by air pressure, similarly to those on the 


other tube railways, whilst the lift gates on the City & 


South London Railway have been previously only worked 
by hand. | 

The conductors are continuous throughout the whole of the 
tunnel, but section switches are fixed in each signal box, so that 
when necessary any section of line can be immediately isolated 
by the signalmen. This, of course, provides for safe and 
rapid isolation in the case of a breakdown. 

An improvement, which also tends to increase the safety of 
the line, consists of two No. 12 gauge bare iron wires, which are 
run along the tunnel wall between the signal boxes. Each 
locomotive carries a battery telephone set, and by simply 
clipping a pair of leads on to the two bare wires mentioned 
the driver of the locomotive is immediately put into tele- 
phonic communication with the nearest signal cabin. These 
same iron wires are also used for local communication from 
one signal box to the next. | LER 

The electric lights in the tunnels are not used during the 
ordinary working of the trains, but each signalman has in- 
structions that when a train has been a longer period than 
two minutes in auy one section the tuunel lights are to be 
switched on. These tunnel lights are fed from the batteries 
atthesubstations. '. > A 

The signals are operated on Spagnoletti's electric interlock- 
ing principle. 

The extension of the tunnel and the permanent way has 
been carried out by Messrs. Scott & Middleton, whilst the 
Electric Construction Co has fixed the third rail and done 
the bonding, &c., and the Lahmeyer Electrical Co. have supplied 
the new cables. g | 

The only additional sub-station plant consists of an E.C.C. 
reversible booster in the London Bridge sub-station; this 


Еа. 2.—' TRAVERSER FOR LOCOMOTIVES AT EUSTON. 


booster is a modification of the well-known Highfield reversible 
booster. 


Feeder cables have been run from the Angel sub-station to 


in installing the superheaters being to obtain dry steam at the , King's Cross, at which point the new section of the line will 


engines. 


| be fed, and the Angel sub-station will also continue to feed at 


The new extension ¿of the track is of exactly the same the Angel as previously. It will be remembered that the other 


178 


.. THE ELECTRICIAN, MAY 17, 1907. 


feeding points of the line are at London Bridge, where there is 


a sub-station. and at the Elephant and Castle and Stockwell, 
both of which latter places are fed direct from the generating 
station with low-tension current. . 


It is very interesting to note that the City & South London 


Railway has not been troubled with rail corrugations, and 
this notwithstanding that many of the rails have been in use 
for 17 years—that is, since the opening of the original line. 
А slight trace of corrugation is noticeable near Stockwell 
Station, probably due to the application of brakes, but nowhere 


else have any corrugations appeared. We believe that this 


fortunate experience is very largely due to the use of electric 
locomotives. The excessive wear of the rails on the District 
and other electrified lines probably arises from the use of 
motors at both ends of the trains, the motors at the end of the 
train causing the carriages to exert an excessive pressure on the 
rails at curves. 

The new coaches which have been supplied by the Brush 
Electrical Engineering Co. have been designed to be as fire- 
proof as possible, and in this respect they are superior to those 
previously used. | 


The trailer coaches are constructed to give the same general: 


appearance as the later type of existing stock, the main 
dimensions being kept the same. They are arranged to run in 
trains of five coaches, connected with four intermediate plat- 


forms carried on the bogies by rollers, and pivoted at each end 
to allow the cars to take curves readily. At each end of the 


train there is an end platform which is bolted to the bogie. 
The bogie frames are of pressed steel, the wheels and 
axles being of the City & South London Railway standard 
pattern. 

Some of the chief dimensions are as follows: Length over 
саг body, 26 ft.; width over car body, 6 ft. 10 in.; total 
height from rail, 8 ft. 42in.; bogie wheel base, 5 ft.; bogie 
centres, 16 ft. 9 in.; length over bogies, 32 ft.; total length of 
train, 160 ft.; weight of train, 874 tons; number of seats 
per car, 32; weight of car per seat, 0:25 tons; weight of 
train per foot-run, 0:284 tons. 

The cars are constructed throughout of steel framework, the 
solebar being of plate flanged to form a deep channel, the 
longitudinal rails being of angle steel and the 
pillars and car-lines of light-section channel steel. 
The whole of the framework is well tied 
together with knees and gusset plates, while the 
steel panelling is arranged to take all wracking 
strains from the main connections. This gives 
great strength to the structure with a minimum 
weight of material. 


The floor is made up of litosilo fire-resisting 
cement laid on corrugated plate, the corrugations 
being arranged to run cross-wise in the car. 


The exterior of the саг is moulded in teak, 
with teak window frames, and the panelling is 
painted and grained to match. This gives the cars 
the same general appearance as those previously 
constructed in teak throughout. 


The interior of the car is arranged to give maxi- 
mum room, no inside lining being provided for the 
roof or sides. The photo and mirror frames are in 
teak, the panelling painted and grained to suit, 
while the roof is enamelled white. Seats and backs 
are of the spring type with canvas-lined rattan, 
arranged longitudinally. Doors are provided at 
each end of the car, arranged to slide outside the 
end casing. The doors are framed in teak with 
steel panels. Ventilation is provided by means of 
perforated plates forming the clerestory sides, 
which gives a constant change of air. 


The cars are equipped with Westinghouse 
brakes, the air piping being carried on the roof 
and the connections being made over the platform 
canopies. 


We are indebted to Mr. P. V. McMahon, chief engineer to 


the line, and to the Brush Electrical Engineering Co., for the 
particulars here given. | 


NEW AMBULANCE SCHEME FOR THE CITY 
OF LONDON. 


For some time past it has been felt that something better than 
the ordinary hand ambulance was needed in the City of London, 
and thus the question of improving this service has lately been 
considered by the Corporation's 
Police committee,underthe chair- 
manship of Sir Alfred Newton. 
After several schemes had been 
reviewed, mechanical traction 
was decided on, and electrically- 
driven vehicles were chosen, on 
account of their quietness in run- 
ning and the general absence of 
that vibration which is во notice- 
able when petrol is employed. 
Ав high speeds are not required, 
accumulators are not considered 
а disadvantage, and owing to the 
radius of action being limited 
there will be no difficulty about 
recharging, and a very heavy 
battery willnot be needed. This 
new service was inaugurated on 
Monday last. 

In connection with the scheme, 
& complete call system has been 
established. Special pillars have 
been erected in the City area for 
the purpose of summoning the 
ambulance. It is not intended, 
at any rate at first, that these 
pillars should be accessible to the 
public. They are locked and 
will be entirely under the control 
of the City Police, who are pro- 
vided with keys. This arrange- 
ment is really free from objection 
because the number of police 
. in the City is very large, and, 
further, the pillars are, in general, placed at spots where а 
constable is on point duty, so there will be no injurious delay. 
All the pillars communicate with a special exchange at the head- 


Fic. 1.— CALL. Box OPEN, SHOWING 
TELEPHONE. 


» > +. 
с М 
u 1 7x 


* 0 
* 


å s M а g i n 
. 4 Е + ^4 А . 
— rr РРА 
А "t4 -d s X 4v. dra ew "arit . 
FTT... ͤ . 


* 


Fic, 2.— ELECTRIC AMBULANCE. 


quarters of the City Police in Old Jewry. When an accident occurs 
the constable will ring up this exchange, and the ambulance will be 
directed from it where to go. This is thought to be a better arrange- 
ment than having the pillars in direct communication with the 


-— — —À — — — = — — ——— 


1 
district ambulance station, as in case of serious accidents several 


ambulances can be dispatched to one place. The whole of this 
oalling system is under the control of Superintendent Fitzgerald of 
the City Police. - 

A view of one of the special call boxes is shown in Fig. 1. They 
are painted white with a red Geneva cross on the front. Their de. 
sign is due to Messrs. W. B. Reynolds and they were manufactured 
by Messrs. А. C. Brown. The interior of the apparatus, as may be 
seen in the figure, consistd of a handle-grip" and an ordinary 
telephone instrument. When this handle.is worked a distinctive 
call is made at Old Jewry, on receipt of which the ambulance is 
sent to the required spot without further delay. Should it be neces- 


Fia, 3.— ELECTRIC MOTOR. 


sary to communicate any further message the telephone may be 
used by raising the receiver from the hook in the ordinary way. 
This telephone can also be used for purposes connected with the 
ordinary working of the police force without affecting the special 
ambulance call. The pillars themselves, of which there are at 
present 52 distributed over the City area, were erected by the Post 
Office for the Corporation. The wires, which connect them to the 
exchange, are for the most part laid in the same ducts as the Post 
Office telegraph cábles and form part of а complete metallic circuit. 

At present one electric ambulance has been completed and is to 
be housed in a tempórary ambulance station in King Edward. 
street, near St. Bartholomew’s Hospital. A general view of this car 


is given in Fig. 2. It has been built by the Electromobile Co., and 


Fic. 4.—ARMATURE AND FIELD COIL. 


its chassis embodies the usual details which are to be found in this 
firm's electric broughams and landaulettes (see T'he Electrician, 
Vol. LIV., p. 699). The bodies are similar to those of the ambulances 
used by the St. John's Ambulance Association. The stretchers can 
be easily removed, and there is room inside for a nurse to travel 
with the patients. i 

The battery on the car consists of 45 E.P.S. cells of а special 
pasted type. The total weight is about 10 cwt. and the capacity is 
about 185 ampere hours. The positives have a life of 12 months or 
more according to the work done, and they can be easily replaced. 
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The ambulance is fitted with an 8в.н.р. series motor by Green- 
wood & Batley (Ltd.), running at 1,500 revs. per min., but it can 
safely exert 16 н.р. for short periods. А general view of this motor 
is given in Fig. 3. It is of the ironclad type, bipolar and series - 
wound, having two separate commutators, connected to separate 
armature windings. The designers, MM. Costal and Gasnier, have 
introduced & very compact arrangement of field castings and bobbins 
by which magnetic joints are avoided, and the distortion of the field 
due to armature reaction is counteracted, resulting in а reduction 
of field ampere-turns and a total suppression of sparking. The 
controller gives five forward speeds ranging from 8 to 15 miles an 
hour, two electric brake contacts and one reverse contact. On the 
first forward contact both the armature windings and both the 
field windings are in series with each other and with a start- 
ing resistance. On the second contact, this resistance is cut 
out. On the third, the fields are placed in parallel, the armatures 
being as before in series. The fourth notch places the two arma- 
tures in parallel with tbe fields in series. The fifth and last speed 
is when both fields and both armatures are in parallel. The frame- 
work of the controller is àn aluminium casting, bolted direct to two 
longitudinal angles of the chassis, which also carry the steering 
bracket. Its position is thus horizontal and immediately below the 
floor boards, in which is a trap-door exposing the brushes and ter. 
minals. It is enclosed from below by а sheet-metal casing, carried 
across the frame, so as to protect all the electrical fittings from mud 
and wet. The handle actuating the controller is immediately below 
the steering wheel and moves iu & plane parallel to it. "This has 
been found in practice to be the most convenient position, as it 
necessitates the least movement on the part of the driver. The 
handle is mounted on a tube concentric with a steering spindle, which 
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Fia. 5.—ARRANGEMENT OF BRAKE SWITCH. 


actuates the controller by means of a bevel gear. The usual ratchet 
mechanism is provided to prevent any lingering between the posi- 
tions of contact. An index plate, showing the positions for speeds, 
is mounted directly below the controller handle, on an external tube, 
which renders the whole steering column rigid. 

In addition to the two electric brakes, a powerful double-acting 
expansion brake is fitted on the hubs of the rear wheels. The 
levers and connecting rods are so hung as to cause no vibration or 
rattling when the ambulance is running over uneven roads. A 

break switch is connected with the brake pedal so that the 
circuit is broken before the brake is applied. A slight movement 


1 of the brake spindle rotates a quick break, and the circuit is 
broken. 
mechanism, as it is still held off by the rounded part of the brake 


Further movement of the spindle will not affect this 


саш. On releasing the brake the quick break cam falls back, and 


| the current is switched on quickly by the spring. А sketch of this 
arrangement is given in Fig. 5. | 


‚ The motor drives through a double train of double helical gearing 
to the differential and thence to the hubs of the rear wheels by a 
live axie. The motor casing is continued into the gear-box, so that 


| the entire driving mechanism is dust and waterproof, and can be 


entirely detached from the ambulance by removing the spring clips 
and the pin by which the motor is suspended from the frame. The 
gear runs in oil, which is thereby automatically cireulated through 
the bearings and can only escape after reaching the road wheels. 
For charging the batteries & special motor-generator, manufac- 
tured by the British Thomson-Houston Co., has been erected. It 


consists of ashunt-wound generator having an output of 34:8 amperes 


at 115 volts. This generator is direct-coupled to a 400 volt 6 H. p. 
shunt-wound motor running at a speed of 1,500 revolutions per 
minute. Current for driving this set is obtained from the mains of 
the City of London Electric Lighting Co. A switchboard is pro- 
vided carrying the necessary regulating switches, instruments, &c. 

In conclusion, we beg to tender our best thanks to Mr. А. A. Voysey, 
electrical engineer to the Corporation of London, under whose super: 
vision this scheme was carried out for providing us with details of 
the various apparatus connected with it. We also wish to thank 
the Electromobile Co. and other firms mentioned in the above de- 
scription for giving us information with regard to thes special parts 
of the scheme with which they are connected. 
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AN ELECTRICALLY-DRIVEN CEMENT WORKS. 


The important works of Messrs. Casebourne & Co. (Ltd.), Portland 
cement manufacturers, are situated at Haverton Hill, West Hartle- 
pool, and cover an area of about 5l acres. "They are extremely 
compact, and are built almost entirely on foundations of reinforced 
concrete, owing to the marshy nature of the site. 

Up to a few months ago the entire cement-making machinery 
was driven by oil engines, which have now been superseded by 
three-phase induction motors. The directors of the company first 
considered the subject of electrically driving their works at the 
beginning of last year, and after due deliberation were satisfied that 
the change would increase their output and cheapen their cost of 
production. A contract was therefore entered into for a generating 
plant, but this was subsequently cancelled in favour of an arrange- 
ment effected with the Cleveland & Durham Electric Power Co. for 
а supply of energy direct. Thus, motors and switchgear alone 


became necessary, and the contract for these was placed with the | 


British Westinghouse Electric & Mfg. Co. (Ltd.). As the Cleveland 
& Durham Electric Power Co. generate and supply electricity at a 
price per unit which is, we understand, unequalled in Great Britain 
outside the Newcastle area, Messrs. Casebourne’s choice of means 


Fic, 1.—15 н.р. Motor pnivia Rorary Ким. 


for obtaining а supply was fully justified. Tho installation is par- 
ticularly interesting as being the first cement plant in this country 
to be electrically-driven throughout, and here, as elsewhere, the 
electric drive has met with remarkable success. 

In operating modern cement-making machinery an absolute con- 
tinuity of motive power is essential. The old system by which 
Messrs. Casebourne’s machinery was driven cannot be said to have 
met this condition, as the oil engines had an unfortunate way of 
breaking down. Also, the practice of mechanically transmitting 
power from a central source is, of course, open to many objections, 
such as the loss in long lines of shafting, lack of flexibility and the 
necessity for large floor space conforming to engine requirements. 
Some ides of the conditions to be met in the modern manufacture 
of cement may be gained from the following description of the 
various processes through which the raw material—chalk and clay— 
passes before it emerges as the finished product. 

In the first place, the chalk is brought by sea from Kent, up the 
river Tees, in steamers loading about 1,000 tons, to the side of 
Messrs. Casebourne’s private jetty. Here it is hoisted from the 
boats by means of grabs and emptied into the hoppers of two large 
elevated crushers, through which it passes into a Hunt bucket 
conveyor made by Messrs. Babcock & Wilcox. This conveyor is 
driven by а 20 н.р, motor, and each bucket is swung on a centre 
pivot, and travels to the end of a raised gantry, where it is tipped. 


The chalk falls near the wet mill," into which department it is 


run in bogies and emptied into “ wash mills.” The clay, which 
is dug locally, is brought in waggons and also emptied into the 
wash mills, the proportion of chalk to clay being approximately as 
three to one. These wash mills are octagonal in shape, and are 
fitted with harrows which are attached to radial arms and rotated 
by а central vertical shaft. Water is kept constantly flowing into 
them, and combines with the chalk and clay until the mixture is in 
a liquid form, technically termed “slurry.” This slurry is then 
taken by & bucket elevator into what are known as the slurry- 


Fia. 2.— VIEW or Sun-sTATION. 


grinding or tube mills, situated immediately behind the wash mills. 
This type of mill consists of а long hollow cylinder partially filled 
with flint cobbles, driven at а comparatively slow speed, and de- 
pending for its action upon а large rubbing surface. In passing 
through the tube mill the slurry is very finely ground, and it is 
recognised as one of the all-important points in cement manufac- 
ture that the finer the slurry the more reliable and constant in 
volume will be the cement. From the tube mills the slurry is 
pumped through underground pipes, by means of а three-throw 
10in. pump, into & large ferro.conerete mixer holding about 900 


Fic. 3.—200 H. p. MOTOR DBIVING GRINDING PLANT. 


tons. The continual rotation of large arms inside the mixer keeps 
the slurry at an even consistency before it enters the rotary kilns. 
It is next lifted, by a second pump, from the mixer up to the nose or 
entrance of each of the four rotary kilns. 

This type of kiln, a view of which ıs given in Fig. 1, has com- 
pletely revolutionised the system of cement manufacture in this 
country. It consists of an iron cylinder, about 100 ft. long by 
6 ft. 6in. in diameter, which rotates on its own axis at about one 
revolution per minute, and is lined with firebrick. The cylinder is 
slightly inclined downwards from the chimney, at which end the 
finely-ground slurry is fed in continuously. Into the further end 
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the fuel, in the form of pulverised coal, is коча means of a fan, 
and burns with an intense gas-like flame. e slurry, which 
passes steadily forward owing to the rotation of the kiln, gradually 
reaches the white-hot zone, and is converted into “clinker.” The 
amount of slurry passing through the kiln can be regulated at the 
entrance or nose. The clinker then falls through a hood at the 
lower end of each kiln into a rotating clinker-cooler, in which it is 
cooled by cold air. Sliding down this cooler by gravity it next falls 


into a “shaker " conveyor, which transfers it to an inclined bucket- - 
elevator, by which it is discharged into an elevated 800 ton ferro- . 


concrete silo situated over the “ dry mill" In this silo the clinker 
divides and drops down two shoots into & pair of No. 9 Krupp steel 
ball-mills for preliminary grinding, from which it 
bucket-elevator into an Avery automatic-weigber. The parti 
ground material now passes by an inclined screw-conveyor into two 
26 ft. 4in. by 5 ft. Krupp tube-mills in which the final grinding is 
done. On emerging from the dry tube-mills the finished cemént is 
taken—by. means of a screw-coriveyor, an elevator, and a second 
screw- conveyor into the packing warehouse, where it falls through 
specially-designed chutes. -The warehouse holds 6,000 tons of 
finished - cement, wbich is sacked off for shipment by rail or water. 
The coal-drying and crushing department is also worthy of notice. 
The coal is brought in wagons along a siding and tipped into a 
large, circular ferro-concréte coal pit, from which it is elevated into 
a rotary coal-dryer, heated by hot air. The coal, on leaving the dryer, 
should not contain more than about 1 per cent. of moisture, or it 
fails to grind perfectly, which operation is performed by two ball 
mills and two tube mills, similar in principle to those already referred 
to for grinding the clinker. The finely-ground coal is then trans- 
ferred by а screw conveyor to four 5 ton hoppers at the end of the 
rotary-kiln house, where it next passes to the coal-feed fans, which 
blow it into the kilns, the amount of feed for each kiln being regu- 
lated by a Reeves variable-speed gear. A stream of hot air from 
the clinker coolers farnishes the supply of air for the fans and gives 
a still further drying effect to the fuel. 


Ever since cement was first. manufactured it has been sub- 
jected to a rigid system of testing. The chemical laboratory at 
‘Messrs. Casebourne's, where the tests are carried out, is a depart- 
ment no less important than large, and is equipped with a 

н.р. motor. An Eos petrol gas plant, installed by Messrs. 

. Powell & Sons, of Newcastle-on-Tyne, supplies the heat for the 
‘Bunsen burners, ovens and Mufile furnaces. Every known method 
is employed in the testing department to ensure a perfect and 
‘regular product, and that Messrs. Casebourne & Co. have succeeded 
in accomplishing this is proved by the remarkable spetification to 
which they guarantee their Pioneer” brand of Portland cement. 
This guarantees that the cement, if tested hot from the mouth of the 
mill. will stand the boiling test perfectly; and that, on the 
Le Chatelier tests, it will not give a greater expansion than 8 mm. 
to 5 mm., although 6 mm. is allowed by the British Standard Speci- 
fication after seven days aeration. It also guarantees that the 
residue shall not exceed 14 per cent. on a sieve of 82,400 meshes 
per square iner. . : 

The whole process, as seen at Messrs. Casebourne's works, is 
representative of the most up-to-date manufacture, and the new 
electrical scheme, together with-cértain mechanical improvements 
of considerable importance, have been carried out under the super- 
vision of Mr. W.J.Coles, of Messrs. Maxted, Knott & Coles, of Hull, 
the consultingengineers, who, besides being a cement engineer, has 
а thorough kBowledge of electrical work. 


We now іт to the electrical equipment. The three phase 40 
period high-fension transmission lines of the Cleveland & Durham 
Electric Power Co. are brought from Grangetown, a distance of 18 
miles, into & sub-station at the works (Fig. 2). The cables are run 
underground, and it is the intention of the Power Company to lay 
a duplicate set to safeguard against accident. The current is then 
transformed down from 11,000 to 440 volts, the maximum variation 
of the pressure at the motor terminals being from 400 to 440 volts. 

A Westinghouse low-tension switchboard is erected in the sub- 


occupied practically 570 sq. ft., whilst the motor occupies 45 sq. ft. 
If we also include the water-cooling arrangement for the engine, 


roceeds by a 
ally: 


which covers an area of roughly 855 sq. ft., we have a large 
balance in favour of the electric motor. There is another important 
advantage afforded by the electric drive in this department. Should 
the wash mills be shut down for &n appreciable period, the slurry 
practically solidifies around the interior frame, which circumstance, 
together with the heavy nature of. the machinery, makes a large 
torque at starting essential. As the 200 f. p. induction motor is de- 
signed for a starting torque of not less than twice the full-load run- 
ning torque the advantage is obvious. This may also be said of all 
the motors to which reference is made. In the rotary-kiln house 
there are four 15 Н.Р. motors, each mounted on a concrete pedestal and 
driving a rotary kiln,.as shown in Fig. 1, the method of rotating the 
kiln being by belt drive through spur-reduction gearing. The 15 H. p. 


| motors are of the variable-speed type, and are capable of giving 


their full load torque at any speed between 400 and 800 revs. per 
min., the motor speed being varied to suit the amount of slurry 
assing through the kiln. The line shaft in the kiln house is driven 
by а 100 m.r. motor, and operates. the slurry pumps—between the 
900 ton mixer and the kilns—the clinker coolers and the Shaker 
conveyor. This latter feeds into an inclined bucket elevator, operated 
by a 15 н.р. induction motor, which leads into the dry mill, where 
the ball and tube-grinding plant is driven by two 200 н.р. motors, 
one of which is shown in Fig. 8. ` This mill was originally operated 
by two large oil engines, still to be seen ; one of them 1s а good object- 
lesson of a severe erank-shaft smash." Тһе drum-type controller 
seen in Fig. 8 has nine starting notches, and the current-carryin 
portions are fitted with cheap copper tips which may be renewe 
when arc deterioration and wear render this necessary. -The screw 
convey ors leading from the dry mill to the warehouse are operated 
by а 50m.P. motor, and the coal-crushing plant is driven by a 
150 н.р. motor. E #у мы | PONE 

Besides those already referred to there are two 50 Н.Р. motors 
driving direct: eurrent generators. These latter are for lighting and 
for supplying direct current to the 20 н.р. motor operating the jetty 
conveyor, the small motor in the chemical laboratory and а 71 н.р. 
motor driving the fitting shep, which were in use before the new 
electrical plant was installed.. 

АП the alternating-curreht motors are of the Westinghouse semi- 
enclosed type, with open stator slots, and coils so arranged as to be 
readily interchangeable in case of accident; and the design of 
each stator and rotor is such as to produce & continuous flow of 
air through the internal parts while running. The guaranteod 
full-load efficiency of the 200 н.р. and 150 н.р. motors is 92 per cent., 
of the 100 н.р. motor 90 per cent., and of the 50 н.р. and 15 f. p. 
motors 87 and 85 per cent. respectively. Т. 

The aggregate capacity of the motors recently installed is nearly 
1,100 R. P., and it may be of interest to note that from 8} to 44 mil- 
lion B.O.T. units will be required per annum, which amount should 
form a valuable load on the Cleveland Power Co.’s mains. 

In electrifying their works Messrs. Casebourne looked for a sub- 
stitute for the оН engine that would in the main eliminate many of 
the objectionable features before referred to, as well as provide a 
source of power immune from fire risk, and which could be sab- 
divided and applied at the most advantageous points, The natural 
solution. was the adoption of induction motors, and former troubles 
are now unknown, in spite of many adverse conditions against ideal 
motor operation. Of the many industrial applications of the elec- 
trie motor there is probably none where the service demands are 
more exacting or the operating conditions more severe than in 
cement works. The heavy torque required to start the cement- 
making machinery, the nature of the load handled, the constant 
presence of dust, and the inflammability of pulverised coal bri 
problems into the electric drive which require the most 1 
calculation. In the face of these facts, however, the advantages 
which have been afforded by its adoption have greatly extended the 
manufacturing limits of Messrs. Casebourne, who are now capable 
of dealing expeditiously with the largest contracts. · Зе 

‚ We are indebted to Mr. Е. Т. Tristram, the managing director of 
Messrs Casebourne & Co (Ltd.), to Mr. W. J. Coles, of Messrs. Maxted, 
Knott & Coles, and to the British Westinghouse Electric & Mfg. Co. 
for the inforination and illustrations contained in this article. 


Extra-high Tension Generating Station.—According to 
L Eclairage Electrique a generating station has just been erected 
near Mishawaka which contains four generators each of 
1,000 kw.. capacity. These machines generate three-phase 
current at 13, 200 volts. They are direct-coupled to horizontal 
engines whose regulating apparatus is worked by auxiliary 
motora controlled from the switchboard. All the switchboard 
gear is low tension and is connected by relays on transformers 
to tho principal switches, working at the generator voltage of 
13,200. The transmission lines are supported by wooden 
poles not less than 40 ft. in height. The distance between the 
wires is 2 ft. 6 in. The voltage is stepped down to 110 volts 
for the lighting network, and 440 volts for power. i 
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TELEPHONIC TRANSMISSION MEASUREMENTS.*. 
(Coneluded from page 125.) 
BY B. S. COHEN AND G. М. SHEPHERD. 


Summary.—In this Paper, the first part of which we gave in abstract 
in our last iesue, the authors deal with the measurement of distortion 
and attenuation of the current waves in a telephone circuit, and also 
dercribe some preliminary tests for measuring the energy absorbed by 
telephonic apparatus. 


Current Measurements.—The relationship between the currents 
C, and C, at the beginning and end respectively of different lengths 
of telephone line can be readily measured with two barrettcrs. The 
relationship is complicated by the addition of terminal impedances 
at either end of the line. Fig. 6 shows this current relation plotted 
for various lengths of 20 Ib. conductor cable equipped with ordinary 
telephone [instruments at either end. It will be seen that up to 
nearly 6 miles the received current is greater than the sending 
current. At about 20 miles the sending end current, which has up 
to this length been mostly increasing, has practically reached a 
constant figure, and is after this very little affected by any further 
increase in the length of line. 

Fig. 7 shows the relationship between the current at the sending 
end of the line when the receiving end is open and closed for various 
lengths of line. The cable line used in this case had 20 Ib. conduc- 
tors, and the line was terminated as before at either end by ordinary 
telephone instruments. It will be noticed that at about 20 miles 
and upwards the current flowing into the cable is practically un- 
affected by the opening and closing of the receiving end, and that 
this also happens at about 2 miles. The current used for the above 
tests was at 800 ~, and practically sinusoidal in form. 


Determination of Damping Constants on 20 lb. Cable.-—This was 
done by actuating an ordinary telephone transmitting circuit by a 
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steady musical note, and then observing the ratio of sending and 
receiving currents on a varying length of cable, which could either 
be shorted at the far end, or closed through a known impedance. 
The appended table shows the relation found between the actual 
C /C,, and the hyperbolic function cosh (la), which is the calculated 
ratio of C, to C,. (Where “ is the length of line and a the complex 
attenuation constant.) 
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C,/C,. -— | Cosh (la). Error 
| . Far end shor t circuited. 
5 1065 792 | 1:0287 — 8:5 per cent. 
10 1385 ^ 1783 1:8740 -08 „ 
15 2:310 | 763 2:3100 0:0 11 
| Far en d closed through impedance |22 ohms 0:15 henry. 
10 1802 | 792 | 1-2400+ — 4:8 per cent. 


Considering the irregularity in wave-form of a microphone pro- 
duced current, the agreement between theory and practice is very fair. 

Sinusoidal Current Producers.—Considerable difficulty has been 
experienced in obtaining a steady sinusoidal current of the frequencies 
required for telephone measurements. At present there appears to 
be no machine of а reasonably small size on the market for which 
the makers will give а sufficiently definite guarantee at the fre. 
quencies required. The machine used at present is а small induc- 
tor alternator, having an armature built up of ordinary slotted 
stampings, and gives a frequency of 800 at 960 revs. per min. The 
output is small, but the wave is a very fair one, considering that 
no special shaping of the teeth was attempted. 


Wave Filter.—In order to purify the wave-form for very precise 


measurements the peculiar property of the periodic loaded jline 


* Abstract of a Paper read before the Institution of Eleotrical Engineers. 
+ This figure is the ratio of receiving end to sending end impedance, 


already referred to and mentioned by G. A. Campbell* in his Paper 
on loaded lines has been utilised. By building up an artificial line, 
consisting of four or five sections, each associated with a condenser, 
inductance and resistance coils, it is found possible to practically 
abolish all upper harmonics and to leave the fundamental frequency 
desired. A wave filter of this description requires no tuning, and 
is safe over a considerable range of frequency, but naturally intro- 
duces a certain amount of loss. 
PowER MEASUREMENTS. 

The amount of energy is frequently exceedingly small, perhaps a 
few microwatts only, and is always a very variable quantity. At 
the date of writing this Paper we are unaware of any instrument 
directly indicating small fractions of a watt, which could be in. 
cluded in the receiver circuit of а telephone without radically 
changing the circuit conditions. An ironless two-coil wattmeter of 
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the requisite sensibility offers a series impedance of many thousand 
ohms, and ie, of course, quite inadmissible on that account. A 
thermal method seems to be the only alternative, and the hot-wire 
voltmeter method, due, we believe, to Mr. M. B. Field, was em- 

loyed with some success. The connections are shown in Fig. 8. 

he instrument used to indicate the vector sum and difference of 
potential was a Duddell thermo-galvanometer, operating with a 100- 
ohm heater. As only one such instrument happened to be available, 
it was necessary to employ a reversing switch to change the sense 
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of the P.D. component. Switching arrangements were also pro- 
vided to permit of current and P.D. measurements to be made 
independently, and to calibrate the galvanometer when required, by 
continuous current. Some difficulty was experienced in finding a 
suitable transformer for this work, presumably on account of com- 
plications occasioned by iron losses at the moderately high fre- 
quencies used to imitate speech currents, and also by variations of 
transformation ratio. An air.core transformer would probably have 
been а cumbrous and costly piece of apparatus, for it had to 

borne in mind that, as the secondary winding was across the tele- 
phone circuit, a high inductance was imperative. A toroidal coil 
having а core composed: of iron wire of about No. 40 S. W. G. was 
finally adopted. The dimensions of this core were approximately 
114 cm. external diameter, sectional area 7 sq. cm., depth 5 cm. The 


* Phil. Mag., Vol. V., 1903, p. 318. 
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two windings had about 2,000 and 100 turns respectively, and the 
ratio of transformation experimentally determined ranged from 96°5 
to 19:8, according to the number of secondary turns employed. А 
series of preliminary tests was made with the above-described com- 
bination, using artificial loads made up of known non inductive resis- 
tances,capacities and inductances ; and the results, though not of a very 
high order of &ccuracy, were yet encouraging when the difficulties 
were considered. The thermo-galvanometer, as mentioned pre- 
viously, when worked up to its greatest sensibility, was found to be 
extremely sensitive to outside disturbances of various kinds, and 
much trouble was experienced from leakage and capacity currents 
in the test circuit. When the frequency is even no higher than 
800 the term “ non-inductive,’’-as usually 


requires qualification; and unless care be taken very erroneous 


conclusions may be arrived at. Some results of using this apparatus 


are appended :— 


| | | | | Effective. - 
Actual Apparent Power —^  — " 
Apparatus tested. — watts, watts. factor. L B Аш 


l 


C.B. receiver ....:0-00695 000858 | 0:01485 0:600 0:0425. 165 | 895 
120 ohm receiver. 6 64160 0-02220 0-02930 | 0:760 0:0280 | 165 | 825 
ohm receiver) ,. | І lAdena In; 

& induction coil) 000220 000139 | 0-00247 | 0-562 0.0650 227 825 
9 ater,type) | 

25 C., with 150 „ ion : : : 

т бават. 000208 000149 0-00218 | 0-685 ж к ж 

era’ line | | | 


Test of sending end impedance of 80 miles of 201b. paper tele- 
phone cable, far end open :— 


Current. | Watte. Power factor. Phase angle. Impedance. ~ 


0-00658 0:0168 810 


от c 48° 48° 552 ohms. 


| 


меен! with the theoretical estimate of the 


This isin good 
impedance of this class of cable—viz.,550 ohms and phase angle 
45 deg. All the above-described tests were made with current sup- 
plied by the small inductor alternator previously referred to, using 


its natural wave-form. | 
228825 
NN 


БЕШИ ИИК ILL 


„ „„ 
+06° 7 
И ДЬ m E 


S 


1 
ЕЕЕ 


Current and Voltaye. 
[ 


— 
n 


ave 
ри 
CWC 
ГАНГ 
CoCr 


1 2 3 4 5 6 7 8 9 10 11 
Miles. 
Fic. 9.— TE VARIATION, MAGNTIUDE AND PHASE OF SPEAKING CUBBENT 
ALONG л 15 MILE STANDARD CABLE LINE WITH TERMINAL INSTRUMENT OF 
145 ouMs AND 0:1 HENRY. 


12 13 14 15 


The three - voltmeter method was found very convenient for cer- 
tain measurements of the efficiency of induction and repeating coils. 
The instrument used was an Ayrton-Mather electrostatic voltmeter 
having a readable range of about 1-10 volts. By switching over 
quickly into the requisite positions on the circuit quite consistent 
readings could be obtained. An excellent point in favour of this 
voltmeter in connection with telephonic measurements is its negli- 
gible working current. We have also applied the three-voltmeter 
test to the determination of cable constants at vee frequencies. 

-Cables of the ordinary telephone types are notable chiefly for 
their high copper resistance, very small inductance, and high insu- 
lation ; consequently the evaluation of the inductance and leakage 
constants depends on the possibility of very accurate phase mea- 
surements correct to a few minutes. This is a matter of consider- 
able difficulty, and the examples given below must be regarded as 
trial endeavours :— 


Impedance. | 
‘Line. a uo cc i C. | S. I. Ж 
End open. End В.О. 
аа леч —54° 20657 — 29° 18182-4 0:0540 7-12 x 18-" 0 00145 750 
10m.20ib. 


| | 
— 86°. 6' 94:0 070624 " 0:00020 750 


y applied to resistances, ` 


кке (ave 


Ourrents used were from 6 to 10 milliamperes with P.D.s of two 
or three yolte. The figures for resistance and capacity differ very 
alightly from what would be obtained by direct.current. measure- 
ments. The constants L and S in the case of the 20 lb. cable are 
possibly doubtful, owing to the phase-measuring difficulty referred 
to, but there is good reason to believe that there is & very consider- 
able reduction in the effective insulation of paper cables at telephonic 
frequencies. 

An appendix to the Paper contains the theory of transmission, 
and determination of line constants, &0. 

Since this Paper was put together, the authors have seen some 
figures relating to the Einthoven string galvanometer used as а 
wattmeter, which look promising. This instrument, when used as 
a wattmeter, would appear to possess most of the desired qualities, 
though its sensitiveness might not meet all requirements. 

A number of models were shown by the authors during the read- 
ing of the Paper. These represented the changes and phase rela- 
tions of current and voltage along various types of circuits. In 
some cases а frequency of 800 ~, and in others 1,440 ~, was taken, 
and an initial impressed P.D. of 5 volts, and a piece of terminal 
apparatus at the far end having electrical constants, approximating 
to an ordinary telephone set, was allowed for. The amplitudes 
at the different distances were represented by the length of the 
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Fic. 10.—PoTENTIAL AND CURRENT. LOADED LINE, 2 MILE POINTS 
20 LB. CABLE. 


radial wires, whilst the phase lag in regard to the initial P.D. 
(which was the datum point) was shown by the rotation in the 
direction of а left-handed screw. 

Figs. 9 and 10 are two additional diagrams not included in the 
Paper but described by the authors at the Institution meeting. In 
Fig. 9 it will be noticed that the current which at first was leading 
becomes a lagging one, due to the effect of the receiving instrument. 
In Fig. 10, if а curve representing the watts were plotted, it would 
be found to have an almost constant downward slope. 

We hope to give an abstract of the diseussion on this Paper in 
our next issue. i 
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PARLIAMENTARY INTELLIGENCE. 


— — 
RADIO-TELEGRAPHIC CONVENTION. 


At the meeting of the Committee last week Dr. Fleming’s statement 
was completed as follows :— . 

Dr. FLEMING : А good deal has been said by various witnesses before 
the Committee that if the Convention is not ratified by Great Britain 
there will be risk of a “ wireless war," rendering all wireless telegraphy 
impossible. It is important to notice, however, that commercial organi- 
sations wLich exist for the purpose of making a return on invested enpital 
do nct indulge in unremunerative vindictive operations against their 
rivals. In the first place, it involves a large expenditure to erect and main- 
tain a wireless telegraph station. If that station does nof pay or serve 
some useful purpore it will, sooner or later, be closed. If two commercial 
organisations find that by some mutual arrangement they can do profit- 
able work, but that without it neither of them can live, their respeotive 
interests will bring them together. Mr. Babington Smith has suggested 
that if England refuses to ratify the Convention, continental wireless 
telegraph Corporations may indulge in intentional disturbance, If they 
were to do so they would simply destroy their own field of operations. In 
common language, they would be cutting off their own noses to spite 
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their faces. I regard this idea of a “wireless war” ав entirely hypo- 


thetical: Even if we were to assume that none of the Powers agreed to 
- ratify the Convention, it is ridiculous to suppose that every wireless 
station would set to work at once to churn up the sther and create such а 
disturbance in the universal medium that no one could utilise it. If, on 
. the other hand, we assume that other nations ratify the Convention 
while England does not, England will be even in a better position for 
avoiding disturbances than if she ratified it, for the nations that ratify 
will be bound by the regulations of the Convention to use certain wave- 
lengths and not to use greater power than was necessary to effect communi- 
cation. It will then be the simplest thing in the world for British 
stations to select other wave-lengths which do not interfere with Con- 
vention wave-lengths. Moreover, although it is conceivable that under 
some circumstances coast stations could deliberately interfere with each 
other, yet what is possible to the coast station or the power station is not 
possible to the ship. The ship is limited in the range of waves that it can 


- 
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- gend out and in the amount of power that can be гарта by the antenna 


- which can conveniently and safely be erected on the ship’s mast. Hence 


the idea that a ship could “shout down” а particular « 
and effect its own desired communication with another one by sheer 
‘violence is also impracticable. If, for instance, a ship in the Channel 
was desirous of communicating with the Lisard, it would not be 
practicable for a coast station at Usbant to stop this communication, 
provided that the station at the Lizard was free to use the best known 
means to prevent this interference. The evidence of many witnesses 
given to the Committee on this matter is inconsistent. On the one 
hand, some witnesses, such as Sir Oliver Lodge, baye claimed to have a 
pertes and exact method of tuning and isolation, and, on the other hand, 

e and others are advocating the adoption of the regulations of the Con- 
vention on the ground that this will prevent confusion and disturbance 
of one station by another. 16 has been suggested that the proposed regu- 
lation would induce an era of universal wireless e. There is, how- 
ever, & vast difference between the peace produced by bureaucratic regu- 
lation of а new апа progressive industry, undertaken, so to s „in 
advance of experience, and that spontaneous adjustment of respective 
interests, coupled with the inevitable survival of the fittest, which takes 
place when commercial organisations serving the public are left to work 
out their own purposes in their own way. The former is a thoroughly 
са and the latter a characteristic British, mode of approaching the 
subject. 

The case against ratification may, I think, be summarised as follows : — 

1, The Berlin Conference has legislated far too much with a view to 
the immediate present and has neglected to consider the future of wire- 
less telegraphy. | - 7 | 

2. The Conference has treated the subject of electric wave telegraph 
as if it had reached a mature condition, whereas it is only a growing child. 

8. The Conference has held in view only the present simple methods 
of single-communication by fixed. wave-lengths. and wave-trains as used 
in spark telegraphy, and has ignored the possibilities of undamped waves 
and also the practical employment of eleetric wave telephony. . 

4. The effect of the Convention Regulations will most certainly be to 
cramp and restrict invention and tọ make it far more difficult to either 
try or introduce improvements. | Г 5 

5. The adoption of the Regulations of the Convention will remove 
ibat proper stimulus to making great improvements which arises from 
the pressure of necessity, by creating an artificial condition of affairs in 
which difficulties are covered up rather than removed. NX 
‚ 6. These Regulations place the more efficient and progressive wireless 
telegraph methods on a level with the less efficient, and aim at a uniform 
mediocrity rather than the elimination of the unfit. 

7. Our experience in the case of all previous great electrical inventions 
is that their premature subjection to official regulations has always in the 
long run proved to be a mistake. T 

8. The reliance ona network of bureaucratic regulations to bring about 
order and a certain minimum of efficiency rather than the promotion of 
progress and improvement by healthy competition, is a characteristic 
German mode of dealing with a subject, and is not in accord with British 
genius and enterprise. | "ur 

At the conc‘usion of this statement, Dr. Fleming said, he desired to 
make an addition dealing with some of the points raised by other 
witnesses, and the Chairman thereupon gave Dr. Fleming permission to 
send 18 supplementary statement, which, we understand, will be shortly 
presented. 


At the meeting of the Committee on Tuesday this week Commander 
PAYNE was recalled, and said he studied the subject of wireless telegraphy 
from the point of view of British interests generally as well as from the 
naval point of view prior to the Berlin Conference. The organisation of 
the Marconi Co. would be of great value to Great. Britain if it could be 
more fully extended. If Great Britain, being one of a number of Powers, 
had gone to the Conference with a determination to join the Convention 
she would have had to agree to the views of the majority, and, this being 
witness's feeling at the time of the Conference, he would have been in- 
clined to oppose the Convention, but since studying the Convention and 
the views of the contracting parties his views had been modified. It 
would be an advantage to have communication under one general organi- 
sation, and he considered that the regulations had been framed in such 
manner as to remove the objections he had had to the Convention. The 
allowances that had now been made for free competition would tend to 
increase the development of the science throughout the world in a manner 
which could not have been provided for under the conditions of a British 
monopoly. If the majority of the other Governments had agreed to the 
Convention and Great Britain had stood out we should have had to com- 
pete against an organisation of Governments and this would have defeated 
one of the principal objects we had in view, beoause а number of British 
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ships would have been unable to communicate with stations abroad. He 


considered intercommunioátion between various systems important. The 


question of intercommunication under one organisation was of vital im- 
portance and one must definitely settle that point before one could arrive 
at any conolusion with regard to the Convention being signed or other- 
wise. He did not consider there were any difficulties in the way of inter- 
communication that could not beovercome, Every system now in general 


use was, во far as he knew, capable of interchanging messages. In order to 


put before the Committee the improvements that had been made in spark 
elegraphy. ii would be necessary to touch upon the form of waves 
that had 


n used. At first strongly damped waves were used, and this 
had for its principal disadvantage that of interference, as it was difficult 
to design instruments which would be selective for different waves. 
Various other types of transmitting instruments were gradually introduced 
to transmit less damped or more persistent waves in order to obtain selec- 
tivity, so that different wave-lengths should not interfere with one 
another, and experiments were now being tried to make the waves still 
less damped to secure further selectivity. If these were successful 
further modification of receivers would be necess During the change 
to the less damped waves no difficulty was experienced in communica- 
tion. He had said this to show there was no marked line of division 
between spark and so-called continuous wave wireless telegraphy and 
to remove from the Committee’s mind any intpression that the un- 
damped wave system was unforeseen and entirely new. He had had 
practical experience of highly damped and mediumly damped systems 
working together and also of mediumly damped and continuous waves 
working together. If Great Britain was a party to the Convention the 
reservation of wave-lengths between 600 and 1,600 metres for the Navy 
would be beneficial and would enable the Navy to work out its organisa- 
tion. Great Britain would derive great benefit in war time if the Con- 
vention were ratified, because all her commercial ships would be in a 
state to allow them to be used for naval purposes if desired, and this could 
only be done if the ships were capable of intercommunicating. This 
development was more a | to be obtained if all Governments were in 
agreement. From the naval point of view he considered intercommuni- 
cation was of the utmost importance in war time, as it would provide for 
the mercantile marine being fitted with apparatus capable of communica- 
ting with the naval ships and having knowledge of the methods of signal- 
ling and.the waye-lengths used. The benefit we should obtain, com 

with other nationalities, was only a question of the number of ships fitted, 
and as we had the largest mercantile marine we should be at an advan- 
tage. To have at our disposal information from our traders as to the 
positions of other countries’ ships would be an advantage, and it would 
mean that the number of our look-outs would be increased considerably, 
and this would also be of advantage to mercantile ships from the point of 
view, of their own safety. If rival companies worked under different 
organisations it would complicate the signalling arrangements and make 
the working impracticable. He considered the organisation of wireless 
telegraphy for naval purposes was more difficult than for commercial 
purposes. Witness cited as an instance a naval station which, he said, 
received and tranmitted an average of over 2,000 coded words daily, and 
although there were at least 50 naval ships within range which were 
required to receive and send messages, and the number of messages sent 
and received by one of them was about the same as those dealt with by 
the shore station, and although other ships tried to interfere, only one 
message failed to get through. His point was that it was not a question 
of the skill of the operators, but of the naval organisation, which allowed 
the alterations to be made so as to continue the service. | 

Mr. GWYNN: Would such an organisation be impossible for other 
operators? Suppose instead of a naval station you had a Marconi 
station, would it be impossible for the Marconi Co. to carry on without 
interference ?—I think it would be possible provided the wave-lengths 
were not limited; ` MEN | 

Sir EDWARD SASSOON: Are you convinced that the regulations 
that have been drawn up provide efficiently for preventing interference 
with the service as at present constituted г —І am convinced that they 
will not interfere with naval working. | 

Are they capable of effective enforcement ?—I think so. 

Some of the shipping companies say that a universal service, under 
which they would be able to communicate with ships fitted with appa- 
ratus other than the Marconi, would be beneficial, and others, like the 
Cunard and the Allen Co., take an opposite view. Can you throw any 
light on this divergency of view ?—I do not know the special requirements 
of different companies, but I imagine shipowners would take into con- 
sideration the points I have mentioned hefore purchasing sets of wireless 
telegraph instruments and the point as to their ability to communicate 
with naval ships in time of war. We can only make allowances for a 
general organisation of which we know the wave-lengths and the methods 
of signalling, and so on. | | 
The POSTMASTER-GENEBAL: I understood from your evidence 
that you were originally of opinion that it would be almost impossible, or 
impossible by the Convention, to obtain efficient regulations and security 
for their enforcement ?—My principles have always been that it is neces- 
sary to have general communication between ships апа shore stations 
under a fixed organisation. 

You mean with inter communication ?— Yes. My idea originally was 
that it would be an advantage to have the control of wireless telegraphy 
in the hands of the British Government, because it would be more simple 
than having a number of Governments taking part. 

You are satisfied now that the Convention will be an advantage both 
from the naval and commercial points of view ?—Certainly, it is the only 
practical way that I can see of carrying out communication under one 
general organisation. 

. Capt. BETHELL was the next witness, and said that from April, 1903, 
to the end of December, 1906, one of his duties at the Admiralty was, іа 
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conjunction with the Director of Naval Intelligence, to advise the Board 


as to its policy in regard to wireless telegraphy. He was then practically. 


the head of wireless telegraphy in the service. He was one of the dele. 
gates at the Wireless Telegraph Conferende іп 1906. He had read the 
evidence of his colleague, Col. Daniell, and he agreed with it. He had 
also read Mr. Cuthbert Hall's evidence, With regard to the allegation 
that a violent change had taken place on the part of the Admiralty in 
regard to the question of intercommunication, witness said that when 
he joined the Admiralty in 1903, and almost before he had got the 
threads of what was going on in the Department with regard to wireless 
telegraphy, the question of the attitude to be adopted by the delegates at 
the 1903 Conference was brought up, and he was asked to advise Lord 
Selborne, First Lord of the Admiralty at that time, with regard to the 
policy the Admiralty should pursue at that Confererice. He could not 
say that he was against general intercommunication at that time, because 
he had hardly studied the question, but he was not prepared to undertake 
the responsibility of advising such a policy without having more time to 
study it than was then available, and the advice he gave was that there 
was no possible power in the hands of the British Government to enforce 
anything that was decided by a Convention with regard to intercom- 
munieation, and that the naval instruments at that time were of a very 
rough-and-ready sort. There was no system of tuning, they had 
only a few ships equipped, and the results they got were very 
indifferent and uncertain, and he did not consider they were 
ready for anything of that sort. He thought it was premature, and 
that the attitude the Admiralty delegates should take should be one 
of reserve, and certainly not to give the Conference any idea that they 
were going to accept a policy of intercommunication. hen the ques- 
tion arose of another Conference, which it was thought would be held 
early in 1904, it was necessary that the Admiralty should decide some- 
thing. By that time he had considered the question, and had made up 
his mind that general intercommunication was not a good thing. He 
was against it then and was against it at the present moment. What 
he called general intercommunication was compulsory intercommunica- 
tion, with no exceptions at all. He advised then that the Admiralty should 
stick to what they had done before, and that they should go wholly for 
rejecting general intercommunication. Then the matter had to be con- 
sidered from a general point of view. There were other departments 
concerned, and there was this question to be looked in the face— 
there had been a meeting of several of the nations (not all) who 
were interested in wireless telegraphy, and, with the exception of 
Italy, everybody was unanimous that there should be this general inter- 
communication, and they had to consider whether the English Govern. 
ment would be strong enough to take up a different policy. Не meant 
that the other Goyernments were unanimous with regard to general inter- 
communication, without exceptions or exemptions. At a meeting on 
Feb. 24, 1904, of the three British Government departments concerned, 
witness was asked whether he could mention any conditions under which 
interoommunication should be accepted, and he then drew up conditions 
which he thought might be accepted, provided that, in the opinion of the 
Admiralty, there were suitable provisions for their enforcement. That 
might be said to have been the start of the Admiralty policy, and 
from that time till just before the delegates went to Berlin it was alwaya 
the intention of the Admiralty to pursue that poliey. In June, Jaly 
and August, 1906, the delegates who were going to Berlin had meetings 
at the G.P.O. to consider the draft of the German Convention (which 
was absurd and could not possibly be accepted) to see how they could 
remodel it to enable them to agree to the signing of a Convention based 
on the principle of general compulsory. intercommunication with no 
exceptions. A small sub-committee was appointed to consider the pro- 
posed regulations, upon which he did not sit. The policy adopted was the 
Admiralty policy. and though he was against it he was bound to carry it out. 
He was not satisfied with what the sub-committee was going to recommend, 
and he proposed to the delegates that they should go back to the status 
quo ante of 1904, but he did not lay great stress upon this as he proposed 
an alternative, which was fully discussed by the delegates, but the Admiralty 
came to the conclusion that, as they had laid down a policy, and as several 
countries had been communicated with and told of the attitude the British 
delegates would adopt at the Conference, they should accept the principle 
of intercommunication, but that they would insist upon being able to 
. exempt any stations they liked. Witness placed great stress on that ex- 
emption clause, because he had a certain degree of sympathy with the 
Marconi Co.; he had watched their proceedings for many years, had had 
many dealings with them, and he had a great admiration not perhaps 
for the way in which they conducted their business, but for the plucky 
way in which they had fought everything that in any way tended to re- 
duce their monopoly. He thought they had done a great deal for wireless 
telegraphy ; they had built up an organisation which undoubtedly, in 
time of emergency, would be of great benefit to the Admiralty, and he 
did not wish to see anything done which would jeopardise that organiss- 
tion. If you introduced general intercommunication without anyjexcep- 
tions you would have for a time a certain amount of dislocation. The 
Marconi Co. themselves feared this very much. No doubt they had other 
reasons for their policy, but that was one of the reasons they impressed 
upon him, and it was an opinion which appeared to him to be reason- 
able. He did not wish to enforce intercommunication at their important 
stations until they felt that they could come into this agreement without 
fear of their organisation being disturbed. His objections to general 
intercommunication were not that he thought it impracticable, as he 
believed it was perfectly practicable, and that what had been said about 
disorganisation had been very much exaggerated. He meant with regard 
to the physical difficulties of intercommunicating. It was a thing that 
would settle itself easily and quickly. He did not think it would jeopar- 
dise the company’s poaition in any way, except that it might for a short 


fime disorganise certain important stations of the company, and he did 1 
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not want to see this happen: These stations were in an efficient state, 
and he looked upon them as an efficient reserve in case of sudden war. 
‘The CHAIRMAN: Given the power to exempt stations, you withdraw 
your objection to ihtercommuhivation 1—Decidedly. I am very much in 
favour of the exemption clauses. 5 н: j : 

All the points you insist upon were subsequently introdaced into the 
Convention ?—Yes. | | 

The POSTMASTER-GENERAL : In а speech you made at the second 
sitting of the Conference you laid down propositions as to the exemption 
of stations. Can you tell us under what conditions that speech was 
made ?—I knew there was a feeling in the Conference of suspicion against 
the British delegates and an idea that we had come there to criticise the 
whole thing and make it impossible and throw it aside and say we would 
have nothing to do with it. I wanted to remove that suspicion. I 
thought that unless we made the Conference believe we were going to act 
honestly, we should not get а proper hearing for the stringent regulations 
we were going to propose. -I also wanted to make the Conference under- 
stand that it was not of such very great importanse to England that we 
should have intercommunication because we had an organisation of our 
own, while others bad not, It was to convince the Conference that 
Article 8 must be postponed until after the regulations had been made 
that I said what I did. We could not say whether we would agree to 
Article 3 until we knew what regulations were to be adopted by the 
Convention. · ' 

Mr, LAMBERT: Has there been any change of the general policy of 
the Admiralty None, unless you call a change of policy bringing in the 
stipulation as to exempted stations. 

. You had that in view, I assume, in 1904 ?—Not the exempted stations ; 
that cropped up in 1906. Up to 1906 it was proposed to agree to general 
intercommunication without any exceptions whatevor. 

You are not expressing any opinions ordered by the Board of Admi- 
miralty? —No; I consider I am entirely free from the Admiralty now 
and am expressing my individual opinions. 

Mr. LEE: It has been suggested to us іп Mr. Cuthbert Hall's evidence 
that at the Conference in August last there were differences of opinion 
between the Admiralty and the Post Office delegates. Was the attitude 
of the Post Office at that time that intercommunication was desirable 
whether you could get exemption or not ?—There was never any inten- 
tion of getting any exemption; that was only my personal proposal. We 
should have agreed to intercommunication without exemptions if I had 
not raised the question. I think the British delegates were unanimous 
in agreeing to my proposals as soon as I put the matter before them. 

The POSTMASTER.GENERAL: But the Post Office delegates, from 
the moment the principle of exemption was proposed, opposed it? — No. 
they adopted it at once. There was a little difference of opinion about 
how the exemptions should be carried out, but they agreed to the principle 
at once, 

Do you think that under the Convention the majority of the stations 
should be exempted ?—No, only those stations where traffic is congested? 

With regard to the enforcemient of the regulations, do you consider the 
provisions for their enforcement will be effective within a sufficiently 
short space of time to bring operaters who are not complying with the 
regulations to book ?—Yes. Of course, you must give all the Govern- 
ments credit for wanting to work the Convention under the conditions 
upon which it has been framed, and we have a clause in the Convention 
under which, if we do not get redress, we can refuse to communicate with 
any ship which does not comply with the regulations | 
In Mr. Cuthbert Hall's evidence he rather gave us to understand that 
the Marconi Co. were misled as to the attitude the Admiralty were going 
to take up, and that this affected their decision in a commercial matter 
and injured their business. Do you consider that the Marooni Co. have 
any grievance under that head !—I do not think go. I told Mr. Hall that 
the Admiralty would not agree to general intercommunication and would 


not accept the German Convention as it stood, but would modify it consider- 


ably, but I never diseussed with him the principle of exempted stations.’ 

You are satisfied that the regulations meet all your requirements, and 
that they can be enforced ?—Yes, I was surprised that we got the regula- 
tions passed almost without discussion. We thought we had made them 
very stringent. | . 

Sir EDWARD SASSOON: When you went to the Conference you had 
made up your mind that if - got the stipulations accepted reserving 
stations you would ceco mimand the ratification of the Convention ?— Yes. 
If I found there was a decided view amongst other nations that they 
would not have it I meant to propose to postpone the thing and not to 
come to an agreement, but we found everybody was thirsting for inter- 
communication except Italy, and I believe if the Italians had not been 
tied down they would have been glad to have it. DE 

Let us take tho case of a French and a German ship endeavouring to 
communicate, say, with the Lizard station at the same time, would there 
not be interference !—There should not be. The ship that calls up first 
informs the station of her position and other thinge, both ships inform 
the shore station how long they will be in the region of communication, 
апа the shore station decides which shall communicate first. There 
would not be any difficulty unless it were created iotentionally. —— 

In replying to questiong as to how а delinquent operator on a ship not 
complying with this practice could be brought to book and how long it 
would take, the Witness said the company working the shore station 
would notify the Government (the Board of Trade might take such 
matters in hand); it would then go through the Foreign Office, and the 
Ambassador in London, and through the ordinary diplomatic channels, 
and a reply would come in due course. If it were a case of а German 
ship, the German Government would go through their channels until 
they arrived at the operator and the German company would be ordered 
to deal with him. 
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Jaws, which has caused it to appear somewhat mysterious, 
even to those who know something of mechanics. 

But although the gyroscope has enjoyed a certain popu- 
larity, it has not received much attention in the average 
text book. Mathematicians no doubt appreciate what 
takes place, and can see very readily that its apparent 
mysterious disregard of the laws of Nature is only due to 
obeyance of other natural laws which are not so obvious. 
But, nevertheless, the subject of the gyroscope has seldom 
received simple treatment, and those who have understood 


| it best have not sought to give it any useful application, 
i 
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Now, however, Mr. Lours. BRENNAN has put the gyro- 
scope to practical use in the way we describe in another 
column, with the result that he has obtained a vehicle 
capable of maintaining its balance on a single line of 
wheels, although the centre of mass of the system is con- 
siderably above the level of the rail. If such a vehicle begins 
to lose its balance, the force of gravity would. under ordinary 
cireumstances, cause a rotation of the vehicle round the rail. 
It is therefore necessary to provide a counteracting couple 


to oppose this motion whenever there is a tendency to over- 


balance in one direction or the other. Such & couple is not 
obtainable directly from a gyroscope, because this does not 
oppose a couple impressed upon it ; it gives a couple at 
right angles to the impressed couple. But by suitably 
arranging the direction of the impressed couple, another 
couple can һе obtained in the desired direction, and the 
vehicle can be maintained in proper balance. This achieve- 
ment.must be described as a very beautiful result of apply- 
ing a familiar principle in a suitable wày, and we can only 
feel surprised (as, indeed, is generally so in such cases) 
that something of the kind has not been accomplished long 
before. | | mE 

Iu this case, as in many others, the principle used із 


simple enough, but it has not been applied by those who 


are best acquainted with it. The science has been avail- 
able for long enough past, but the practice has been want- 


ing. 


the proverbial contempt, it may, nevertheless, so far blind 
us to possible applications that these are passed by with- 
out a thought, until finally someone with a much less 


extensive theoretical knowledge takes up the subject 
and applies it in an obvious way to fill a-long-felt 


Əwaut. There is good reason, then, that Practice should 
receive full recognition from Science, and that both 
Science and Practice should be more sympathetic to each 
other than they are. Science has generally been more 
recognised by Practice than Practice by Science. Although 
science undoubtedly provides the raw material to be-handled 
by practice, it is comparatively rare that the great indus- 
trial advances are made by those who are chiefly identified 
with science. The applications are made by other minds, 
and it is only fitting that those who effect great progress 
in a practical way should be duly recognised by those who 
are more concerned with science in its less practical bearings. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, 
free, on receipt of pnblished price Add 6 per cent. for abroad or for foreign books.) 


Oentral Station Electricity Supply. By ALI ur Gay and C. Н. 
YzAMAN. 2nd Edition. (London: Whittaker & Co.) 103. 6d. 

This book might be more correctly styled *' Central Station 
Electricity Supply with Special Reference to Non-condensing 
Bingle-phase Lighting Systems, as it is evident that the 
authors have barely considered any of the applications of elec- 
tricity beyond that of lighting and have designed their power 
station and mains accordingly, the result being that the 
methods and apparatus described are nearly all out of date. 
Here and there, however, a piece of useful and modern inform- 
ation is to be found. | | 

A large amount of space is taken up in descriptions of obso- 


lete methods, apparatus and systems of no value to anyone 


There is, indeed, such a thing as being too familiar 
with a subject: although such familiarity may not breed. 


but the historian and dangerous to the embryo station engineer, 
because in their intense desire to avoid partiality the authors 
have given no indication in the majority of cases as to what 
should be avoided. The major part of the book is too non- 
committal to be of any real value. Parts of the book are very 
elementary and general, others advanced and special, making 
it difficult to comprehend for whose benefit it is really written. 
In many cases the same subject comes up several times in 
different chapters and apparently apropos of nothing; for in- 
stance, after having read the pros and cons (always pros and 
cons, nothing ever definite) of various methods of exciting 
alternators three times in three different places, one begins to 
wish that alternators were sufficiently accommodating to excite 
themselves. 

The nomenclature adopted is old-fashioned and irritating ; 
for instance, dynamotors, compensators (three-wire balancers) 
motor dynamos, automatic stoker, monophase, and so on. 

The chapter on powers and regulations contains useful in- 
formation as to the most important provisions of the Electric 
Lighting Acts, Board of Trade and Home Office regulations. 
The next chapter is taken up in discussing the pros and cons 
of direct and alternating single-phase current systems, called 
^ direct" and “converted” supplies. Polyphase generation is 
given two lines. This part contains some bad examples of 
power station lay outs, and goes deeply into unimportant 
details, but practically ignores condensing and modern coal 


handling. | 


Chapter VI. contains valuable and up-to-date information 
on transformers, and a few pages are given to polyphase 
systems. "The chapter on boilers describes several arrange- 
ments of pipe connections from boilers to engines, including 
our venerable friend the.“ ring.“ Out of the five arrangements 
given four are bad and one indifferent. The notes on con- 
densing badly require bringing up to date. 

Under smoke-consuming apparatus it is mentioned that 
underfeed stokers should answer the purpose of preventing 
smoke. But why should underfeed stokera be selected of all 
types of ,mechanical.stokers ? Under electrical equipment it 
is stated that compound-wound dynamos are rarely used on 
account of risk of reversals of polarity! In the chapter on 
switch gear, descriptions of apparatus for high and low tension, 
alternating and direct current are mixed up together, resulting 
in confusion. | 

Public lighting has more space a'lotted to it than its impor- 
tance warrants, and the commercial development of an under- 
taking receives no attention. 

Electric nd Diagrams and Switchboards. 
0 


HARRISON. ndon: Crosby Lockwood & Son.) 5s. 
According to a summary on the title page, this book is a 
ractical guide for wiremen, contractors, engineers, and others 

interested in the application of electricity to illumination or 
power; it gives the important features found in all large power 
equipments, including the converling apparatus ; further, the 
calculations and examples are all limited to the use of arith- 
metic. In the preface we learn that “the pages of this 
volume will prove of the utmost value to the student, wireman 
or contractor." Nevertheless, it is a little difficult really to 
see for whom the book is intended, for the treatment of the 
subjects included is so wanting in uniformity. | 

In some parts the author devotes much space to the simplest 
details. Thus there are numerous tables which are little else 
than multiplication tables; for example, there is a table com- 
paring amperes with coulombs per second, starting with 
1 ampere as equivalent to 1 coulomb per second and ending 
with 100 amperes equal to 100 coulombs per second. We 
think the most elementary reader might be expected to grasp 
the relation of amperes and coulombs per second without so 
much elaboration. Оп the other hand, statements frequently 
take the place of explanations, and there is often а want of 
clearness. Great stress is rightly laid on Ohm's law, but 
finally it is not clearly stated. The description of a Wheat- 
stone Bridge as a “ kite-shaped arrangement” does not strike 
us, ав very practical; and the definition of frequency as the 
term used to define the number of complete reversals of cur- 
rent per second, each complete reversal being due to the wire 
passing two poles, is an example of loose wording. 


By NEWTON 
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The author devotes about half the book to wiring, the chap- 
ter on drop showing clearly the advantage of the circular mil 
as a unit. Calculations of cables, and use of conduit on 
American lines, are fully treated, but practically. nothing is 
said about accessories. A sketchy chapter on motors is in- 
cluded. The author then passes on to switchboards, giving a 
number of diagrams. Finally, losses with alternating currents 
is considered, and nine. pages are devoted to induction motors 
and transforming plant, including rotaries, though it is difficult 
to see how the elementary reader will be able to benefit by 
this exceedingly brief treatment. | 


— TESS 


AN OPTICAL DEVICE FOR DEFLECTION 
INSTRUMENTS.* 


BY EDWIN Р, NORTHRUP. 


The system of а suspended instrument, as a galvanometer, when 
subjected to vibrations will have а motion that is compounded of а 
rotation about а vertical axis and а rotation about а horizontal axis. 
If the system is held between an upper and а lower filament that 
are under tension, the horizontal component of the vibratory motion 
may be practically eliminated by accurately balancing the system 
about the line of the suspension. Sudden horizontal movements will 
then have little or no tendency to produce rotations. 

Furthermore, in d’Arsonval galvanometers the electromagnetic 
damping forces quickly reduce to rest a system started into oscilla- 
tion about a vertical axis. Oscillations of the system about a hori- 
zontal axis are not damped out by electromagnetic forces and are 


more difficult to eliminate by balancing or weighing the system. The 
vertical movements of the image of the scale seen in a telescope blur 
the image, and often are so bad as to make it impossible to read the 
scale. To use suspended instruments in places subject to consider- 


able vibration, the julius suspension is successfally employed, but . 


this apparatus is both costly and cumbersome. | 


I give here an optical device which I have devised and employed 


that entirely eliminates the vertical component of the movement of 


the image of the scale. This device used in conjunction with a well- 
balanced system enables the scale to be easily read when the system 
itself is in violent vibration about a horizontal axis. b 

The device is clearly explained by reference to the diagram, Here 
B is а side elevation of а D'Arsonval coil fitted with two mirrors, 
their faces making an angle of 90 deg. with each other. А is a front 
elevation of the same. | 

The course of the ray from scale to mirrors and thence to tele- 
scope is shown in dotted line. It is easily seen that rotation of the 


90 degree-mirror system about a horizontal axis does not change ' 
Further- : 


the direction of the light ray from scale to telescope. 
more, if the scale and telescope are vertically raised or lowered 
together in an are of which the mirror is the centre the image of 
the scale continues visible in the telescope. It is therefore very 
easy “іо find the scale" as the necessity for the up and down 
adjustment of telescope and scale when made to move together is 
dispensed with. ш | | |! 

The loss of light by the double reflection is not noticeable and the 
double mirror system operates for deflections about a vertical axis 
in all respects like a single plane mirror. 

If it is required to cast a spot of light on a scale this may be 


effected by placing а plano-convex lens of suitable focal lengtb, іа 
feont of the mirror system. 


* From the Physical Review. 


approximately made to scale so as to represent the 
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PHYSICAL SOCIETY. 


At a meeting held on April 26th, Prof. J. Perry, F.R.S., President, 
in the chair, a Paper on 


“ Electrical Conduction Produced by Heating Salts" 


was read by Mr. A. E. Garrett. The experiments described are 
divided into two series. The first, of a preliminary nature, con- 
sisted in testing a large number of inorganic compounds up to a 
temperature of 360°C. Several compounds, chiefly halogen salts, 
were found to produce easily-detected conductivity when heated. 
In the case of zine iodide conductivity could be detected at the 
ordinary temperatures of the laboratory. The second series was 
confined to special cases in order to ascertain the causes of the 
increased conductivity. It Was found that in all the cases tried a 


formula of the form I= doe 6, where I=saturation current, a and b 
constants, and 0 the absolute temperature, represents with fair 
accuracy the connection between the saturation current and the 
absolute temperature. Saturation currents were obtained for both 
positive and negative ions. Moisture was found to be necessary 
in some cases in order that conductivity should occur; this was 
particularly the case with zinc iodide. The negative ions were 
shown to be true charged centres as they could be deflected by a 
magnetic field. The conductivity was stopped, when using zinc 
iodide, by а layer of aluminium foil 0:0008 em. in thickness. The 
velocities at different temperatures and pressures were found for 
the positive ions produced by the iodides of zinc, lead, bismuth 
and cadmium. The positive ions from the zinc, lead and bismuth 
salts move with the same velocity under the same conditions; 
those from cadmium move about twice as quickly. These ions seem 
to undergo simplification as the temperature is raised. One of these 
simplifications occurs at 210°C. with pressures 10-25 mm. of mercury. 
These and other considerations point to the fact that the positive 
ions must be charged centres loaded with considerable amounts 
of the products due to the chemical changes which the heated salts 
undergo; in fact, ions similar to those observed in recently prepared 
gases, phosphorus, &c. The velocities of the negative ions, from 
iodides of calcium, barium and zinc, were obtained for temperature 
215°C. at different pressures. The negative ions from all these com- 
pounds move with the seme velocities under similar. conditions of 
temperature and pressure. The rate of decay of zine iodide at 
25 mm. pressure and 260°C. was measured. For the first part of 
the heating it was found that the results could be represented by the 
sum of two exponential terms, but that after about 14 hours no further 
decay took place. 

Dr. R. S. WILLOWS expressed his interest in the Paper, and said that 
experiments similar to the author’s had recently been described by 
J. J. Thomson in the Cambridge Phil. Soc. Proc. Inthe author’s experi- 
ments there was a chance of chemical decomposition, but this had been 
guarded against by Prof. Thomson. Electrification could also be obtained 
by crushing salts in a mortar. 

Mr. A. RUSSELL asked if cooling salts produced any electrification. 

Dr. WILLOWS said the rate of leak increased with temperatare, and 
he should therefore expect it to be very small at low temperatures. . 

Mr. W. B. CRerr exhibited some solenoids which will move under 
the action of the earth's magnetic field. In showing Ampére's 
experiments it is not very easy to complete the theory of magnetism 
by making a solenoid point to the north. Many years ago Ritchie 
made a solenoid with an iron core, which acted as a motor with 
the help of a mercury commutator. A copper solenoid without core 
was shown which had been made to rotate in this manner. The 
method is unsatisfactory and uncertain, owing to the rigidity 


assumed by the skin on the surface of mercury in certain conditions. 


The Ampère mercury contacts cause no difficulty when a wire 
rotates on its own axis, but there are strong hindering forces when 
the wire is pushed through the mercury, partly from the skin and 
partly from amalgamation. - 

The best pattern for а solenoid is suggested by the moving coil of 
an electro-dynamometer. Two of thes» were shown, which were 
conveniently worked by four dry cells in series. Each of them was 
hung with very thin metal strip by bifilar suspension, the threads 
about 5 in. long and v0 in. apart. -The bifilar control makes the 
movements manageable ; it is convenient to set the coils N. and S., 
or the axis of the corresponding magnets E. and W., so as to make 
these swing up to the meridian when a current is sent through the 
coils. There were also shown some wire models of magnetic lines 
orizontal, 
vertical and total lines of the earth. : 

There was also exhibited a thick copper wire of 628 om. radius, 
which will give а unit magnetic field at the centre when 10 amperes 
is flowing. A long magnet was hung up at the side so as to show 
the effect of a magnetic pole being attracted to the centre of the 


coil, running right through and being repelled on the other side. 


The CHAIRMAN bore testimony to the great rigidity of the surface of 
mercury after it had been exposed to the air. 

Мг. A. CAMPBELL said this difficulty ооша be partly overcome by 
covering the surface of the mercury with amalgamating solution. . 


THE ELECTRICIAN, MAY 17, 1907. 


189 


Dr. CHREE believed that solenoids had been used in declinometers in 
Japan, but there did not appear to be any good reason for such an 
application. 


Mr. W. S. Tucker read a Paper on |! 

„The Influence of Pressure upon Convection Currents, and a 
Criticism of J. Stark’s Relation between Cathode Fall of 
Potential and Temperature.” 

Stark employed as cathode a wire mounted radially in a globe-shaped 

vessel. Тһе wire was heated electrically and its resistance and 

hence its temperature determined. His relation for constant tempera- 
ture was employed, viz. :— 
R ,. 
K K, (i- x'pf)i, 
oft pf) 

where K and K, refer to total and normal cathode fall, p the pressure, 

i the discharge current, f the area of cathode covered with negative 

glow, and & and г’ are constants. His results with the heated 

cathode suggest the modification 


where Т is the absolute temperature of the air in the cathode dark 
space, supposed to be that of the cathode. Не. refers to the 
weaknesses of the method: (i.) the conduction of heat away from 
the wire by its leads causes the observed mean temperature to 
be too low; (ii) the error made in assuming the cathode dark 
space temperature to be that of the heated cathode. The author's 
apparatus was devised to show how seriously these weaknesses 

ect Stark's results. A similar vessel, having approximately 
the same capacity, was taken апа supplied with а similarly- 
mounted wire for & cathode. Its temperature was measured at 
the central part of the wire only, fine potentiometer wires being con- 
nected at points well removed from the junction with the leads. 
Within the same vessel а fine platinum wire was mounted parallel 
to the cathode and about 4mm. distant. By means of this wire 
the heating effects of the cathode on the air in its neighbourhood 
could be measured. The part played by convection currents was 
determined from a series of curves connecting cathode and thermo- 
meter temperatures at different pressures. It was shown that 
convection losses varied sufficiently both with pressure and tem- 
perature to affect the curves from which Stark derived his equa- 
tion. Observations were also taken when the distance between 
thermometer and cathode was varied, a low pressure being used 
so that convection effects were small. A great diminution of 
temperature with distance was observed, indicating a considerable 
error in Stark’s assumption that the cathode dark space has a 
temperature approximating to that of the cathode. The heating 
effect of a sheet cathode was examined, and the observations 
showed it to be more reliable than a wire. The author's curves 
show very different convection effects to those obtained by Prof 
Bottomley, who employed a cylindrical vacuum tube. The cooling 
effect increases from pressures of about 15 cm. to those near 10cm. 
then decreases, first gradually then rapidly. An approximate value 
of thermal emissivity for the bright wire was obtained which at 
400°C. is near that of Schleirmacher. Reference is made to the 
observations of temperature in the discharge obtained by Prof. 
R. W. Wood, and the importance of the convection effects is sug- 
gested. Owing to convection Wood's values would probably be 
too high. | | 

Mr. 8. G. STARLING expressed his interest in the Paper, and said 
е6 ае showing the variation in the convection currents were very 
valuable. 

Mr. A. CAMPBELL asked if the thermometer wire employed reached 
ite steady state gradually or whether it overshot the mark and returned 
gradually to it. 4 

Mr. DUDDELL pointed out that in some of his experiments he had 
found that the overshoot effect was due to flow of heat along the ther- 
mometer wire. A quick working instrument would approach the steady 
reading gradually. E 

Mr. J. A. Touxixs exhibited a simple apparatas for mechanically 
illustrating the tangent and sine laws. Simple арр for mecha- 
nically testing the tangent and sine laws were described in 1887 in 
Ayrton’s Practical Electricity and again in his more recent 
work published in 1897. Mr. Tomkins’ apparatus, although inferior 
to some of Prof. Ayrton's, is exiremely simple in construction and 
can be used equally well for illustrating the tangent or the sine law 
with good results. A weight is suspended by a fine thread from a 
hook, О. Attached to this thread at N there is а second thread 
passing over a pulley, P, and terminating in a scale pan for carry. 
ing weights. The pulley is fixed to an arm, capable of rotation 
about the centre C, which can be clamped in any desired position. 
Two scales are attached to the apparatus in such positions that 
thereading of one scale is proportional to the tangent of the angle 
made by the thread ON with the vertical, while the reading on 
the other is proportional to the sine of this angle. The thread ON 
represents the galvanometer needle, the tension in the vertical 
thread the controlling force, and that in the thread NP the variable 
deflecting foree. 


 . THERMIT RAIL WELDING.” 


M. J. FRENCH. 


The hardest proposition with which manufacturers of improved 
rail joint fastenings have to contend is to secure fair play for their 
devices. Many fastenings have features that mark a material 
advance over the old style of joint plates, but their application 
requires such care that its neglect would make the joints appear 
less desirable than those of older date, especially when the extra 
cost and consequent additional loss through failure is given due 
weight. All track engineers and superintendents concede the 
great advantage of a continuous rail, but the attempts to secure it 
have in some cases been so expensive and unsatisfactory that 
others have hositated to recommend to their superiors the use of 
the latest and most scientific appliances. 

On the Utica & Mohawk Valley Railway Co.'s system we have 
used only the thermit process of welding, and, with one exception, 
failures may be attributed either to carelessness in application or to 
lack of knowledge of requirements. 

Although the details of the thermit welding process are familiar 
to track engineers generally, а brief description may help others to 
appreciate its advantages more fully. The process consists in 
pouring molten iron, or more correctly mild steel, from a crucible 
into sand and flour moulds placed around the rails at the joint. The 
rails uper рд been lined and surfaced, the joint is thoroughly 
cleaned with a sand blast or wire brush. Then the rails are heated 
by а gasoline or an oil blow-torch to expel all moisture, and by 
heating the rails to a dull red better results are insured, as the 
temperature of the molten steel is not reduced as much when 
coming into contact with the rails, | 

A pair of moulds made of an equal mixture of common clay and 
sand, or more preferably of sand and 10 per cent. of cheap rye 
flour, are then clamped firmly to the rails. The material of the 
moulds is held by wrought-iron framework provided with handles 
to facilitate carrying. The rail head is then painted with a watery 
solution of common red clay which the heated rail immediately 
dries up to a thin coating. This is to prevent the molten slag or 
steel from uniting with or burning the rail-head. After thoroughly 
luting all joints of the moulds with clay of the consistency of putty, 
common earth is packed around the outside of the moulds. The 
moulds and rails are then given a final warming with the blow 
torch, the flame being directed inside the moulds to expel an 
remaining moisture. The crucible on its tripod is placed wi 
pouring hole directly over and about 2in. above the gate in the 
mould. After placing the tapping pin, iron disc, asbestos disc and 
refractory sand in the bottom of the crucible to act as a plug for 
the opening, the thermit compound is poured in, and in the centre 
of the top is placed about one-third of a teaspoon of ignition powder. 
A storm match starts the chemical process. ! | 

The thermit compound is composed of aluminium and iron oxide, 
both in granular or flake form ; the ignition powder is composed 
of aluminium and barium peroxide in much finer form. hen 
the match is applied the barium peroxide ignites and releases its 
oxygen to the шша very quickly. The heat produced is во 
intense that it causes the iron oxide to release its oxygen, which in 
turn is seized by the aluminium and almost instantly the entire 
contents of the crucible are a boiling and seething mass. By this 
reaction the pure steel is liberated and settles immediately to the 
bottom of the crucible. This wonderful chemical action is con- 
cluded within 80 seconds, the crucible is tapped hy striking the tap- 
ping pin with а special iron spade, and the incandescent steel runs 
smoothly into the mould, the aluminium oxide or corundum slag 
following. In five minutes the mould oan be removed for the 
passage of cars. m 

To go back to the beginning of the operations, our attempts to 
make moulds of half proportions of clay and sand resulted unsatis- 
factorily in that they shrunk badly in baking апа required a great 
amount of careful luting to fill all irregularities at the joints. “Also 
the clay was baked like a brick from the great heat of the welded 
joint and was quite hard to remove, adding somewhat to the 
expense. An old foundryman suggested to our foreman that he 
should try a mixture of clean, sharp sand with 10 per cent. of coarse 
rye flour, moistening the mixture sufficiently to retain its form 
when pressed in the hand. This mixture came away from the 
model without adhering, baked without shrinking a particle, and 
was hard enough to stand ordinary handling. I believe we were 
the first users of thermit to employ this mixture that has now 
become general. For baking the moulds we have found that a 
moderate heat of about the temperature required in baking bread 
proved most satisfactory, as a higher temperature burned the rye 
flour and destroyed its cementing property. By adding a teaspoon- 
full of turpentine for each pair of moulds the material was made as 
hard as concrete—unnecessarily hard for ordinary use but most 
desirable for special moulds for broken or combination joints. 


* Abstract of a Paper read before the Street Railway Association of the 
State of New York, Buffalo, January 11, 1907. 
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These special moulds we make solid, and then with cold chisel and 
file hollow out the үе to form a welt of iron. Я 

We first tried baking the moulds in a furnace with banked fire 
under а boiler, but the heat could not be regulated sufficiently, and 
we lost many moulds through burning. Our foreman then built 
an oven out at our Utica Park storeyard, using old bricks and 
building in a flat plate of iron above the firebox to bafile the heat. 
Above that two racks were placed to hold the moulds. This oven 
has a capacity of 12 sets of moulds, one man receiving 15 cents an 
hour, making and baking 12 sets in five hours. Thus we have a 
capacity of 24 reis per day at a cost of 6} cents a set for labour. 
Our moulds actually cost about 10 cents а set, as the workman was 
not constantly employed and we did not require the full output 
each day. Our oven is constructed with but one door for the 
moulds and fuel, but it is more desirable to have a separate door 
on the side of the baking chamber, as the oven is not then cooled 
off when fuel is placed in the firebox. We use old ties for fuel. 
We have made our own crucibles since using up the first six furnished 
by the Goldschmidt Thermit Co. We buy the magnesia tar and 
mix with it 25 per cent. of old crucible material finely powdered. 
These crucibles are very durable and last on an average for about 
80 joints. We bake these in our oven with a higher temperature 
than that required for the moulds. 


Results with Welding.—We have welded about 900 joints during 
the years 1905 and 1906. Of these 600 were made in 1905 on Lorain 
951b., 9 in. tram-head rail. This work was subsequently paved in 
with vitrified blocks on concrete extending from the bottom of ties. 
The ties were 6in. by 8in. hewed southern pine, 8 ft. long, spaced 
24 in. centre to centre on 8 in. of crushed stone. Ten of these 
joints proved faulty during the year, the break beiog generally 
elliptical in shape and extending from the end of the rail just under- 
neath the head and above the weld, to the upper bolt hole; thence 
to the lower bolt hole and back to the base of rail near its end. 
This break is supposed to follow closely the line defining the ex- 
treme limit of recrystallisation of the rail that is produced as a 
result of the heat radiated from the weld itself. These rails had 
been drilled with 14 іп. holes spaced 24 in.—6 in.—6 in. in upper 
row and 3} in.—6in.—6 in. in lower row, for regular ribbed-girder 
joint plates, and the line of recrystallisation passed through the first 

oles in most instances. I understand that this recrystallisation 
is the cause of most of the breaks in both cast and electrically- 
welded rails. Nearly all of these joints that failed broke through 
contraction of the rails due to failure to protect them properly after 
welding continuously 500 ft. to 600 ft. of rail. Later we omitted the 
weld at every sixth joint until after the paving was finished on all 
joints but those left for contraction, when the latter were welded and 
the concreting and paving around them was finished. Thin sections 
sawed from the upper half of a rail were placed in the openings 
. before welding. | 

Another kind of joint failure developed in the form of a slip joint, 
due to the iron of the weld failing to unite properly with the rail 
itself. We had about four of these slip joints during 1905. Later 
on we tested all welds immediately after cooling by striking them 
on both sides of the rail with a heavy spike maul, the labourer being 
instructed to break off the weld if possible. These defective joints 
were all repaired by making a special mould to enclose the old weld 
and by running another weld close against and at one side of the 
old one, over the break in the rail. This year we have had seven 
breaks in this total of 600 joints, all of them breaking through the 
bolt holes. 

During 1906 we welded 200 joints on the same section of rail laid 
in 1902, where the 12-bolt ribbed plates had begun to show failure 
through working loose or the rail head had mashed down at the 
receiving end. In the latter case the receiving rail was shimmed 
up and, after welding, the head was ground true to a straight edge 
by means of a hand power emery-wheel grinder. Thus far but one 
of these joints has proved defective, as there was no expansion or 
contraction noticeable, the pavement being removed only at the 
joints 

Some Precautions.—In one case when welding a 7 in. rail we 
found that we could sledge off the welds and that tho iron from the 
thermit compound had not united with the rail; also that the iron 
came up to the top of the rail head. We subsequently found that 
the mould models had become. mixed, and we had used one of too 
small horizontal cross-section, and consequently the rail chilled the 
small volume of molten iron coming in contaot with it. Upon 
enlarging the mould model so that the thermit portion furnished only 
enough iron to come up under the rail head, we obtained welds that 
resisted the most vigorous sledging that could be given with a 10 lb. 
hammer. We were able to batter the weld out of shape, but could 
not separate it from the rail. This sledging test is now applied to 

all welds. 

We found when welding in the morning with rising temperature 
that tightly-closed joints often humped up when welded. This 
proved to be due to the latent compression in the rails that did not 
manifest iteelf until the rail-ends became soft. These humped 
Joints were ground down with an emery wheel grinder. We had 


only a few of these joints when we realised the cause, and readily 


prevented such action by welding on cooler days or when the tem.. 


perature was falling. We obtained the best results with joints open 
about ysin. to in., the expansion in welding closing tightly 
such an opening. We have made excellent combination welds 
between 80 Ib. T- rail, 7 in. 701b. and 951b. T-rails and 9 in. girder’ 
rails. In making combination welds we found that it was essential 
to get a good body of metal between the upper side of the base of 
the deeper rail and the under side of the shallower section in order 
to secure the strongest type of weld. 

Thus far there has been no appreciable excess wear in the head 
of the rails at the welds, and the heated portion seems to take the 
original temper, as it cools down slowly in about the same way as 
when coming from the rolls. 

A few portions of thermit, not over six, have been lost through 
failure of the workman to tap the crucible properly, or lack of luting. 
around the joints of the moulds. We have had bui one explosion 
during our entire experience. That occurred after using the process 


‚18 months, and was caused through carelessness in welding on а 


rainy day and in not thoroughly luting the moulds near the top. The 
slag came in contact with the wet earth around the mould, but no 
harm was done by the explosion, and the weld turned out to be a 
good one, 


Cost.— The total cost per joint to weld the 9 in. girder rail on the 
1905 construction, including all labour, materials, tools and patterns 
incident to the work, experimenting with mould materials and cost 
of oven, was $5.86 (£1. 8s. 54d.). The total cost of welding old 9 in. 
girder work, including the removal of brick pavement and concrete 
at the joints and replacing the same, was $7.44 (£1. 9s. 9d.) per 
joint. The total cost of welding the 7in. T-rail during 1906 was 
$5.81 (£1. 3s, 3d.) per joint. 

Our track construction work has not been of such magnitude as 
to require continuous welding day after day, апа we have used three 
men from a regular track gang for this work. In consequence the 
cost has not been so low as would have been the case under con- 
tinuousoperation. We have never exceeded 20 welds in any one day. 

We tried welding at night for а short time, but, on account of 
increased expense and liability of accident, gave it up, as there 
was no real necessity for doing it at night so far as the operation of 
cars was concerned. The comparative simplicity and small cost of 
the outfit required, the facility of manipulation and the flexibility 
of the process in its applieation to various sections of rails and to 
other welding purposes serves, in our opinion, to make it altogether 
desirable. 

We feel that our experience and the signal improvement of 1906 
over the welding done in 1905 warrants us in continuing the use of 
the process. If our breakages do not exceed 2 per cent. а year, 
assuming the life of the rail to be I6 years, we shall have expended 
about $2.25 (9в.) per joint in paved streets in maintaining perfect 
stability and practically full electrical conductivity of the rails. 
Moreover, we have every reason to expect that the failures will 
materially decrease, as the weak joints should show themselves 
within the first year of service. e are also confident of reducing 
the breakage and loss of welding portions at the time of welding, 
because of the experience gained by our men. 


CORRESPONDENCE. 


CORRUGATIONS IN TRAM RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I notice iu your paragraph on p. 82 you say: “ Road 
Inspector" takes mo to task for saying corrugations appear ou 
straight rails. I may say I know of one instance in which 
corrugations exist on what apparently is a straight line. They 
are very slight, though quite sufficient to swear by; it is on a 
slight up grade, though I freely admit they are generally 
absent on straight lines. 

He also mentions corrugations on the tube railways and 
Liverpool Overhead Railway, which are, I believe, both driven 
from the centre of the axle; with my theory as a basis I con- 
sider these are both easily explained, as I will endeavour toshow. 

Аз to the second point which he says needs elucidating— 
viz., “the absence of corrugations on the inner rail" Take 
the case of a pair of wheels and axles (not a driving axle for 
simplicity) rounding a curve of large radius, either the inner 
or outer wheel must slip a little, but the conditions as regards 
slipping are very different between the two wheels. If the outer 
wheel obtains the mastery in the contention which ensues, and 
retains its bite or hold on the rail, it compels the inner wheel 
to have a positive slip—that is, it must make its periphery 
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travel faster than the wheel is travelling over the rail. 
Whereas if the inner wheel obtains the mastery (which I con- 
tend it does) it has not to compel the outer wheel to revolve 
quicker than its travel requires, but simply to retard it, which 
results in a negative slip or lag on the part of the outer wheel. 
Thus I contend it is this negative or positive slip which de- 
cides whether the inner or outer wheel gives way to the other 
and does the slipping, and the fact that only the outer rail 
suffers corrugation goes to prove that the outer wheel does all 
the slipping ur lagging, which to my mind seems the most 
probable, the more so if brakes are being applied. Then, 
further, with regard to the question as to the slip taking place 
intermittently and forming or increasing corrugations, if the 
axle is strong enough to resist the torque it is subjected to, a 
strain is put upon the under carriage of the car, tending to 
thrust the axle box of the outer wheel backward and the 
inner one forward. If the outer rail surface is even, as when 
new or uncorrugated, this strain is continuous and not notice- 
able ; but when it comes to a patch smoother than the rest of 
the rail, as in the hollow of a corrugation, the strain set up in 
the under carriage and twist in the axle are suddenly relieved 
by the outer wheel slipping, after which the strain is again 
renewed and so on. In curves of very large radius the relief 
necessary is very small, and takes the form of almost con- 
tinuous slip, and is not so liable to form corrugations, or at 
least not so deep. In curves of shorter (but over 150 ft.) 
radius the slip and relief must take place at shorter intervals, 
which correspond in distance with the pitch of the corruga- 
tions it thus forms or increases. 

Consequently, the shorter the radius the quicker the strain or 
tension accumulates, which necessarily reduces the pitch, and 
evidently the 150 ft. radius mentioned by “ Road Inspector ” 
in point No. 8 is a dividing line and a minimum, below which 
the pitch gets so short that even if corrugations existed, the 
wheel would bridge two and perhaps three waves at one tinte, 
and thus the tendency would be to grind out instead of form- 
ing corrugations, I think this theory as regards negative or 
positive slip will hold good in wheels either driven or other- 
wise, and that the end-driven axle is partly responsible for the 
trouble, and may accentuate or retard the effect produced by 
the negativeslip. А couple of good diagonal stays between 
the four axle boxes, together with axles sufficiently strong, 
should go along way towards reducing the trouble to a mini- 
mum by forcing the outer wheel to take a continuous slip.— 
Yours, &c., J. H. BRIGGS. 

Leeds, May 13. 


STENO-TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read with care the description of the Steno- 
telegraphic ” system as described in The Electrician of May 10th, 
and have looked through the patent specification. 

I do not wish to detract from the ingenuity of the inven- 
tion, but in fairness to myself would like to point out that I 
invented this method of working in 1900, as will be seen from 
the description taken from p. 3 of the provisional of my patent 
No. 7,471, A.D. 1900, of which the following is an extract :— 

There are other ways of receiving by variation in the strength of the 
arrival signalling current. For instance, the drum of the primary relay 
may be subdivided, say, into five or more divisions, the middle division, 
as heretofore, insulated, the outer divisions indicating respectively 
simple signals and compound signals, the compound signals being under- 
stood and split up by a recording or printing instrament operated 
thereby ; that is to say, when a particular arrangement of signals which 
have to be transmitted and which have been provided for in the general 
adjustment of the system, they may be sent on as one signal only, with 
an increase of power, producing an increase of amplitude on the receiving 
relay, causing the pointer to rest on a particular division and thence 
operating the receiver to print or otherwise record the particular 
combination. 

This is exactly what Mr. Baronio does with the stenocode. 
He proposes to use a relay with a 5 divisional drum or its 
equivalent, and he uses single and compound signals, indicat- 
ing the compound signal by an increase of voltage, and he 
employs automatic apparatus to record or otherwise indicate 
the particular combination, exactly as I proposed. Although 
he could not in my opinion claim to have invented the system, 


he can claim, I believe, to be the first to have practically 
carried out such am idea. I did not follow up my proposal in 
this matter, although its possibilities were clear in my mind, 
because I considered and do now consider a new code objec- 
tionable for practical use, as it renders checking of the message 
well-nigh impossible. | 

In my opinion there are other and far better ways of accom- 
plishing the same results— namely, by increasing the working 
speed — without departing from the present code.— Yours, &c., 
S. С. BROWN. 
4, Great Winchester-street, E.C., May 14. 


ELECTROLYTIC COPPER TUBES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: My attention has been drawn to a description in your 
paper of the proposed method of making tubes by electro- 
deposition by suspending in the solution some silicious matter 
such as sand or infusorial earths, which, it is claimed. enables 
tubes to be produced giving a high tensile strength. | 

Such a process cannot be of any commercial value, except 

in very exceptional cases, where cost is of little or no import- 
ance, as the resistance of the electrolyte is greatly increased. 
. I observe that the inventor claims he can deposit copper 
at the rate of 19 amperes per square foot at 2:5 volts, which is 
no improvement on the Elmore process. By the centrifugal 
copper process, copper can be deposited at 200 amperes per 
square foot at 0:75 volt, requiring only about one-third of the 
power and one tenth of the time claimed for the new process. — 
Yours, &c., SHERARD COWPER-COLES. 

Westminster, May 14. 


FUSE TESTS AT DEPTFORD. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : With reference to the report on the Koolark " fuses 
tested at Deptford which appeared in your last week's issue, 
we wish to point out that the tests referred to were on 550 volt 
D.C. fuses. The statoment that the London Electric Supply 
Corpn. had, previous to the Koolark” tests, been unable 
to obtain a fuse which would stand a 500 kw. short-circuit 
referred only to D.C. 550 volt fuses and did not cover high- 
tension fuses, or in any way discredit the excellent results 
obtained by Mr. Partridge with his Sparklet fuse for high- 
voltage circuits.— Yours, &c., | 

THE ELECTRICAL APPARATUS Co. 
EI d . (per R. Amberton). 
Caxton House, Westminster, May 15. 
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. PARLIAMENTARY INTELLIGENCE. 
RADIO-TELEGRAPHIO CONVENTION. 
(Continued from page 185 of the present issue.) 


. How would they know the ship? —It has its code number and could. 
'always be identified. | n 
' Suppose a French ship were communicating with the English coast 
and a German ship and an American ahip were communicating with each 
message of the French ship 1—It depends on whether they are working 
on the same wave-length. А communication between ships must be on 
the 300 metre wave-length, but the French steamer communicating with 
the English coast might be on the 600 metre wave-length, and in that 
case there would be no confusion. Further, there is a clause in the 
Convention which states that ship-to-ship communication is to give way . 
to ship to shore communication. . . ' 
Mr. LEE: What objects had certain countries in refusing to avail 
themselves of the privilege of exemption '—I think they did not like to 
go back on what they had previously proposed. 

You do not think it contains the germ of a plot for a future Conven- 
tion to eriforce general intercommunication ?—No, but I think before the 
need occurs for another Convention we may see that they have been 
right, although we have not been wrong. We are getting all the advan- 
tages of intercommunication with none of the riske. т | 

The POSTMASTER. GENERAL: You think that when the time for 
another Convention arrives it will not be necessary to exempt stations? 
-—Yes. | ' ee i | 

Sir EDWARD SASSOON : Could the spark system and the continuous- 
wave system be made to intercommunicate ?— Yes, I think they will come 
together. : А 
| Mr. ADKINS: It has been suggested that we should be at an advan- 
tage if we did not ratify and other nations did, as we should be able to use 
-any wave-length. Do you think we should have an advantage 1—No, I do 
not think other nations will tie themselves down and let us do as we 
please. The Convention was drawn up by Germany, and we, and no one 
else, cut the whole thing to pieces. There is not a point in it of any value 
that was not proposed by Great Britain. | 

Are the Admiralty in favour of the ratification of the Convention as 
now proposed in its entirety —I cannot speak for the Admiralty now, but 
I am in favour of it. AMA | ` ` 

The CHAIRMAN : Do you not think you have rather overstated the 
case with regard to the чу of tracing and punishing the operator 
who disobeys the provisions of the Convention !—I have put the case in 
the worst possible light. The Admiralty might, of course, communicate 
with the foreign Admiralty concerned, asin the case of the International 
"Telegraph Convention. What I meant was that we must be prepared to 
accept such procedure if necessary. ` ЕР 

Mr. Н. BABINGTON SMITH, С.В., C.S.L, secretary to the General 
Post Office, was recalled and said he wished to offer some eyidence with 
‘regard to certain statements made by Mr. Cuthbert Hall concerning the 
-attitude of certain foreign delegates. Mr. Hall made certain statements 
as to remarks made to him by the French delegate M. Bordelongue, and 
he (Mr. Babington Smith) had asked the latter whether he wished to 
make any rectification. The witness then read questions which had 
been put to Mr. Hall and his answers to them and also a letter received 
by witness from M. Bordelongue on the subject. M. Bordelongue, in 
effect, entirely controverted the evidence of Mr. Cuthbert Hall as to hia 
(M. Bordelopgue’s) views on intercommunication. Mr. Babington Smith 
referred to the views of some of the other delegates to the Conference on 
this point with a view to oontroverting the evidence of Mr. Cuthbert Hall. 

The CHAIRMAN : Have you anything to say with regard to the use of 

stations other than Marconi stations for public service? — We have re- 
ceived information that during the six months ended April 30, 1907, the 
const stations of the United States transmitted from shore to ship 32,887 
messages, and received from ships 46,182. The total number of messages 
' tranemitted and received by the Marconi shore stationsin theUnited King- 
dom (leaving out the new service from Poldhu) was 16,035 messages. 
Mr. Cuthbert Hall stated that the total amount of traffic transmitted and 
received in the year by the Maropni stations (I understand this means in 
other countries as well as Great Britain) was 1} million words. The 
: traffic transmitted by the American stations (if each telegram were 15 
- words) was 2,870,000 words. These figures are given by the various 
companies, and I have no means of cheoking them any more 
than those of the Marconi Co. The figures I gave regarding the 
Marconi Co.'s messages relate to messages transmitted over the 
Post Office wires, which would cover a very large majority of the 
messages sent, but the figures may bea little under the mark. We 
are officially informed by. the Netherlands administration that 2,700 
messages were sent and received in 1906 at the Scheveningen Telefunken 
station, which is more than the number sent and received over. the Post 
Offise wires at any Marconi station in this country, except Brow Head 
and tke Lizard. With regard to intercommunication, Art. 3 (relating 
to general intercommunication) does not lay down that every station 
must use apparatus which can intercommunicate, but only that inter- 
communication must not be refused on account of difference of systems. 
If physical intercommunication cannot take place there is no obligation 
to adopt or adapt apparatus so that it ean take place.. With regard to 
the restriction as to wave-lengths, it is only stations open to general сог. 
respondence which are restricted to the two wave-lengths of 300 and 
600 metres. Other stations can’ be authorised to employ any wave- 
length their own Government may approve, provided it is not between 
600 and 1,600 metres. 
The Committee then rose, 


other at the same time, might there not be difficulty in receiving the 


enterprise. If they went to Germany they would find the 


LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 


In our last issue (p. 149) we were able to give a short report of the 
debate on the order for the second reading of this bill. Mr. Courtho 
moved that the second reading be taken that day six months, while Mr. 
McKinnon Wood supported the second reading, and the gist of the 
remarks of both members appeared in our last issue. Mr. W. F. D. 
Smith also supported. the measure, arguing that the present County 
Council might be safely entrusted to look after the ratepayers’ interests. 
Mr. CHIOZZA-MONEY asked .the House to reject the. bill because it 
contained the leasing clause. In these days of successful municipal 
electrical undertakings there was no reason for treating electricity supply 
as experimental, and showing lack of confidence in the managing ability 
of the people of London. - m M 
Mr. PICKERSGILL considered it would be better to give the monopoly 
of electricity supply to London County Council, even though the Council 
proposed to hand over the undertaking to a private company, than to 
grant the monopoly directly to a private company. © |. «^ С. 
Mr. BOWERMAN (Deptford) said the Labour Party would strongly 
oppose the second reading, because they objected to the undertaking 
being handed over to private enterprise instead of being worked by the 
County Council. If there were such risks as had been alleged, how 
was it so many keen company promoters were desirous of securing the 
undertaking? ' ' MAE ДЕ | боз: 
Mr. WATERLOW supported the bill because he believed that London 
required cheap electricity for power. All the small industries in London 
depended upon cheap power, and to that extent upon cheap electricity. 
In the area covered by the bill there were 45 public authorities and 27 
companies supplying electricity, but they could not supply it as cheaply 
as the County Council would be able to supply it under the bill, because 
they could not get the necessary equality of load throughout the 24 hours. 
In the event of leasing he attached the greatest importance to the date of 
1931, when the powers of almost all the existing companies would be 
purchasable by the borough councils. Leasing must not extend beyond 
that date, or, alternatively, the whole question of electric power for 
London must come up for review in 1931. He would vote for the second 
reading, but he wanted to see the details of the measure carefally safe- 


guarded. - 


. Mr. BONAR LAW said this was a subject that had occupied the atten. 
tion of the Board of Trade two years ago. He did not think it was the 
business of the House to go into the meríts or demerits of private trading 
as against municipal enterprise. If he believed that municipalities as a 
whole would manage their business as well as private enterprise he would 
be much more in favour of municipal enterprise. The County Oouncil 
Mia R ledged to have the business conducted by private enterprise, if 
possible. à TN get 
Mr. LLOYD-GEORGE said that the bill was framed on the recom. 
mendations of the Special Committee which considered the whole matter 
of electric supply in London last year, and on that ground he supported 
its second reading. - The question as to terms and conditions was not to 
be settled on a second reading; it was a matter for Committee. He re- 
commended that they consider the suggestion that they direct their 


minds to a limitation of the power of the Council to part with its franchise 


in point of time. It should be so limited that the County Council, in 
1931, would be able to deal with the question of purchase as a whole, as 
that.was the date. when most of the private enterprises might be pur- 
chased by the municipalities. Ten out of 12 municipal electrical uuder- 
takings in London showed a profit on a lower charge for current." He 
found on investigation that the difference between the charge for electric 
energy made by London municipalities and that of the companies was 
something like 1d. per unit (or about 30 per cent.) lower by the former 
than by the latter. And still the municipalities made a very considerable 
profit,on their reduced charges. 16 was the same in the provinces. The 
gross profit made by the provincial local authorities upon a capital ех. 
penditure of £28,000,000 for the supply of electricity was over £2,000,000, 
with £1,265,000 set aside for purposes of sinking funds. This seemed to 
be the only country in the world, where there existed a terror of municipal 
municipalities 
supplying docks, electricity, water, gas, houses and land. SENE 
Mr. CROOKS said the leasing clause in the xen: bill practically 
meant that they would be compelled to lease, and then exactly the same 
thing would happen as they had experienced in the case of tramway 
leases, under which the County Council had been unable to improve the 
hours of labour or rates of wages, or reduce the fares. What would 
happen would be that there would be an amalgamation of the electrical : 
companies in London, who would arrange the price before they went to 
the County Council. Many of the local authorities had already got elec- 
trical plant. Were they going to allow a great trust to come in and 
practically scrap that plant, leaving the authorities to bear the burden of 
the rates? They had just heard from the President of the Board of 
Trade the same old official arguments. There had been no change 
of Government ; there had only been a change of representation in the 
House of Commons. The permanent officials were against the proposal. 
But he urged the House not to give away the inheritance that belonged 
to the people of London. The Council ought to have full power to supply 
the electricity. p rpm 
Mr. DICKINSON believed it could be shown that work carried on by 
municipalities was more efficacious and cheaper than work carried on by 
‘private ‘companies. On an average municipalities had laid down 
tramlines at a cheaper rate per mile than companies, had worked with 
a smaller percentage of working expenses to gross receipts, net revenue 
showed a greater percentage return on capital expended, net revenue 
per mile was larger and the average fare charged was smaller than by 
the companies. e | | 
. The bill was still under 
stood adjourned. 


4 


consideration at 1l o'clock when the debate 
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ABERDEEN CORPORATION BILL. 


On Monday a Select Committee of the House of Lords (Lord Ludlow 

presiding, and Lords Seton, Sinclair, Howard de Walden and Clements) 
considered this bill, which confers powers to supply electricity to several 
parishes adjoining the City of Aberdeen; but in the area of the County 
Council. 
Mr. LLOYD, K. C., said that Aberdeen municipal electricity works had 
been in operation over 124 years, and during that period had paid 30 per 
cent. of its cost towards depreciation, sinking fund; &c. In desiring to 
supply outlying parts, the Corporation were actuated by the desire to 
supply the needs of these districts. The people in these parishes wanted 
electricity and the Corporation were willing to supply the County Council 
with everything if they would take over the control. А clause gave the 
County Council the right of purchase up to 1912. 

After hearing evidence, the Committee allowed the bill to proceed. 


London United Tramways.—On Tuesday a House of Commons 
committee passed the preamble of the Bill promoted by the London 
United Tramways (1901), Ltd., for an extension of two years for the con- 
struction of authorised lines and for the purchase of land, &c. 


North-East London Rly.—A House of Lords Committee, presided over 
by Lord Balfour of Burleigh, approved on Tuesday the preamble of 
this Bill, for an extension of time for acquiring lands and for the construc- 
tion of railways authorised by the North-East London Railway Acts, 1905 
and 1906, &c. | 


STORES AND OOBT-KEEPING FOR ELECTRICITY 
SUPPLY UNDERTAKINGS.* - 


BV D. DENHOLM. 


The importance of having a properly organised and efficient system 
of handling the stores and keeping the costs of electricity supply 
undertakings is now generally admitted, and while it is impossible 
to devise а system which would apply in all working details to ever 
undertaking, there are certain general arrangements applicable to all. 
In organising & stores and costing system, consideration has to be 


given to what 1s required from these departments. The accountant 


requires that the records must be kept so that he can get the results, 
and all information as to the working of the whole of the department 
at any time promptly and accurately. The engineer's department 
requires to some extent the same information, Bat in addition it is 
stipulated that work must not be delayed owing to any rigid system 
which will prevent the getting of material promptly and as it is 
required. 

In the electricity department of the city of Glasgow, the work 
carried on includes everything that can possibly be required in con- 
nection with the supply of electricity. In addition to the routine 
work of the generating stations and the distribution of supply to 
consumers, the department employs its own workmen for most of 
the work in connection with the extensions which are more or less 
continually going on. All this involves a corresponding increase 
and variety in the work of the stores and costing departments, and 


necessitates а properly organised system if endless confusion is to 


be avoided. The stores arrangement described below is based on the 
system in use in the electricity department of the Glasgow Corpora- 
iion. The costing arrangement is, however, different, some of the 
points on which there has been trouble in working being improved 
upon. | ў 
STORES, ae 

Gemral.— In the stores department, a complete and accurate 
system of requisitioning, purchasing, receiving, storing, distributing 
and accounting for all stores is required. There should be a general 
store, with a thoroughly experienced storekeepér in charge. At this 
store all records will be made up, not only for goods received and 
issued from ths store, but for material which is delivered direct on 
to jobs. At the sub-stations it will not, as a rule, be necessary to 
keep more than small supplies of running materials, and these mate- 
rials, issued from the general store, can always be charged direct to 
the proper job rumber, as hereafter explained. The storekeeper 
would see that the stocks are kept up, goods properly checked and 
inspected on receipt, and material issued against proper orders. He 
would be required to keep a keen eye on scrap (a very important 
item), and generally take an intelligent interest in the work of the 
department. If the work of the stores is efficiently carried out, it 
assists and makes for accuracy in all the work which follows, and of 
which the storekeeping is the basis. 


REQUISITIONING OF MATERIAL. 
A requisition form in duplicate should be used : (a) by the store- 
keeper for stock renewals, (b) by engineers or other responsible 


persons for requisitioning material which is not regularly stocked 
The first copy being sent to the stores superintendent, second copy. 


‚ retained in the book. Оп the requisition form would be stated full 


particulars of the goods required, general allocation number, when 
wanted, and where the goods are to be delivered. The stores 


— * Abstract of a Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers. 


superintendent, having satisfied himself as to the correctnéss of all 
the details on the requisition, issues an official order on the firm 
which is to supply the goods. 

Order Form.—The orders should be typewritten, and press-copied 
into a book, the leaves of which are numbered according to the 
numbers on the forms. The order should be signed by the chief 
engineer or his departmental assistants, who have authority to sign 
for him. When the official order is issued for the goods the number 
of the order and date of issue will be marked on the requisition, 
which should be sent to the storekeeper. The storekeeper would 
have it filed on file No. 1, so that when the goods have been de- 
livered he may mark them off on the requisition. The completed 
requisition would then be filed on file No. 2. The storekeeper has 
thus two files with requisitions, No. 1 showing all goods on order 
still to deliver, and file No. 2 with completed requisitions, and 
showing date of delivery of the goods. | 


PURCHASING. 


For goods being supplied under & yearly contract it is simply & 
matter of clerical routine, but where there is no contract competitive 
offers should, as a rule, be taken. An inquiry form should be used, 
and unaccepted offers acknowledged and declined on a special form. 


Specification and Tender Form.—Special attention should be 
given to the specification and contract form issued for general 
stores. The author has seen some hundreds of these documents, and 
in very few instances were they properly drawn up. In drawing 
up а specification and tender form foolscap paper of a good quality 
should be used. On the front page state clearly the general con- 
ditions and specification under which the material is to be supplied. 
On the second page detail the material in the form of a price list, 
leaving ample space for filling in prices. In the price list state as 
clearly as possible what is required, giving the usual trade descrip- 
tion if at all possible. Do not state best quality, to sample,” and 
then show a third or fourth quality sample. Rather let the offerer 
send in a sample if there is any doubt as to the quality wanted. On 
the third page state the letter of offer. A record of all quotations 
accepted should be kept on cards or in aloose-leaf book. Unaccepted 
quotations should be filed for reference. | 


GOODS RECEIVED. 
These should be recorded in triplicate books, printed in red: 


First copy to accountant, second copy to stock clerk, third copy retained 


inthe book. All goods received would be checked on receipt, and a 
goods received note would be made out and signed by the store- 
keeper, giving full particulars of the goods received, Ms te or quan- 
tity. and remarks as to breakages, shortages, &c., also full particulars 
of (a) packing, (^) carrier, (c) whether carriage paid, (d) amount of 
carriage. These apparently minor details should be carefully given, 
as they save а great deal of trouble later on, when railway accounts, 
&c., come to be checked. Goods received notes would be further 
dealt with as follows: (a) Goods received from outsidefirms. The 
first copy, with the sender's receive note, is passed to the accountant. 
The second copy would be passed to the stock clerk for entry of 
the material into the stock sheets. (b) Material returned as unused 
on the job for which issued should be entered on a separate receive 
note, апа not along with scrap material The first copy would be 
sent to the accountant. The second copy would be passed to the 
stock clerk, who would make the entries in the stock sheets, and 
price the items on the receive note. The receive note would then 
be passed to the cost clerk. (c) Special allowances for scrap. Joint 
boxes, fittings, &c, returned from jobs, which would be worth 
full value if cleaned up or slightly repaired, would be treated 
as scrap on the receive note, but the word good in brackets 
would be written against the item, and due allowance made 
for same in pricing. This means that such boxes or fittings 
are debited to Scrap Account," but when they have been over- 
hauled a receive note receiving from ‘Scrap Account“ is made 
out taking them into stock. (d) Material from the workshop would 
be dealt with as in (a) above. (e) Material delivered (by the 
supplier) direct to a job on the streets. The foreman in charge of 
the work would send the supplier's receive note to the stores, and 
the storekeeper would make out а goods receivel note for the 
material, marking it ‘‘ Delivered direct to ———," i.e., the place 
where the jobis. (f) Material delivered by the supplier direct to sub- 
stations. The engineer in charge would send the supplier's receive 
note to the stores, and a goods received note would be made out and 
marked Delivered direct to — —," giving name of sub-station. 


STORING OF Goops. - 


Accommodation required for Stores.—There is one absolutely 
essential point in store-keeping, and that is plenty of accommoda- 
tion for keeping the material properly. It is impossible to keep 
stock accurately if it is all jumbled together and crowded on shelves 
and bins. There should be ample ranges of shelves, pigeon- holes, 
drawers and racks, as well as a margin of floor place. 

Labelling of Places containing Stock.— Prominently on the out- 
side of each place containing material there should be a card or a 
label fixed stating: (а) Standard list number; (b) description ‘of 
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material ; (c) minimum stock ; (d) location number. The standard 


list number will be found of assistance where the turnover is at all 
large. In Glasgow, with a stock of something over 10,000 items 
and an enormous turnover, it was found that confusion arose owing 
to the same material appearing under two or three different descrip- 
tions. To meet this difficulty the stock has been standardised, and 
every item has a list number, which is used on all orders received, 
and despatch notes and other forms. The stock is divided into sec- 
tions A to Z. The list number consists of the section letter, a 
numeral and, where necessary to give a sizeor a further description, 
a small alphabetical letter, thus: 1sq. in. T.C. V.B.S. Callender 
cable. The section letter is A.“ The number as per list is “1.” 
And, as the different makers' cable has to be kept separate, the 
small letter “а” is for the maker's name. The complete list 
number is, therefore, A 1 a”; or, 2 in. cast-iron pipes, S. and F.; 
the section letter is “В”; the number as per list is 80; the 
complete list number would be “ B 80." 

The location number is the number of the rack, bin or drawer, as 
tho case may be, and is useful if marked on the stock sheets. 

There should be, in addition to the annual stocktaking, a continual 
checking of the stock against the balances shown on the stock sheets. 
This can be done by having so many of the items checked weekly 
by the accountant and the result shown on the stock sheets. 


DISTRIBUTION OF MATERIAL. 

A goods despatch note is required in triplicate, printed in black : 
First copy to the accountant, second copy to the cost office, third 
copy retained in the book. 

A despatch note would be made out for all goods sent out from 
the stores, or for material delivered direct to the jobs or sub-stations. 
Material would be supplied against written orders only, the latter 
made out on the proper form by the foreman or tradesman. The 
despatches would be dealt with as follows: (a) For material to 
tradesmen and others within the department, the first copy of the 
despatch note, signed by the receiver of the goods and accompanied 
by the order issued on the store, would be sent to the accountant. 
The second copy would be passed to the stores clerk, who would 
enter the quantities into the stock sheets, price the items on the 
despatch note, and pass it to the cost clerk. (b) For material de- 
livered direct to jobs on the street by the supplier, the storekeeper 
would make out а despatch note, marking on it, Delivered direct 
by ——,” and giving the name of the firm supplying the goods. The 
copies of the despatch note would be dealt with as in section a 
(c) For material delivered direct to sub-stations, as in section b. 
(d) For material to the workshop, а despatch note would be made 
out as in section a, except when any box, fitting or other article 
is sent for repair or alteration. An order to the workshop on a special 
form would be sufficient. (e) For goods sent to persons or firms 
outside of the department, or for returned empties, &c., despatch 
notes would be made out as in section a, but in addition it is 
necessary to have an advice form to be sent with the goods, or 
posted to the firm, advising the despatch. (f) When material out 
of stock is to be scrapped, a despatch note would be made out as in 
section а. No material would be scrapped out of stock without 
the authority in writing of the departmental engineer and the stores 
superintendent. (g) A separate etock account would be kept for all 
movable plant and tools. A monthly return of tools, &c., condemned 
as useless would be made up and a despatch note made out for them, 
debiting to scrap account. 

CosTING. 

The costing comes under two general headings: — (a) Generating 
department. (b) Mains department. The generating department 
costs should include all the work done at the generating stations and 
sub-stations, as well as the purely generating costs. If the job 


numbers are properly stated by the engineers and foremen in 


giving their instructions to workmen to begin with, and the work 
in the stores department is efficiently carried out, the getting out 
of the costs is much simplified. Capital and revenue items would 
be each designated by а number, and the numbers applicable to 
capital and to revenue are never used twice, so that there is no 
difficulty in discriminating as to the number denoting what is 
chargeable to capital and what is chargeable to revenue. A running 
cost number, fixed by the cost clerk, would be placed under the 
principal number thus: An instruction form would be issued to lay 
a distributor in district“ X." The sub-division number for distri. 
butors ara nape account is 801, say ; therefore the job number 
would be RGN.’ 

In the generating department it would not, as a rule, be necesary 
to issue written instructions to workmen for work to be done. The 
engineers and foremen only would order material from the stores 
on an “ Order to Stores,” form. Inthe mains department the work 
is of а different nature. Jointers, branchmen, &c., are working 
over large areas, and it is better that each tradesman should have 
his instructions in writing. The superintendent would issue an 
instruction form (filling in the workman’s name) to do the work, 
marking thereon the general allocation number, the running cost 
number being fixed by the cost clerk. This complete number would 


case of the mains department. 
depends on the amount of work being done. 
is that the book or books must be cross indexed, and be carefully 
kept. 


means exhausted the subject. 
the time-keeping arrangements have not been touched upon, and 
much remains to be said of the filing of prices and records, the care 
of movable plant and tools, the economic handling of scrap, &c. 
The aim of the Paper is not so much to put forward any cut-and- 
dried system, as to call the attention of the members to the need for 
some kind of system if the eleetrical supply undertakings are to be 
built up on those sound commercial principles which have been 
found so indispensable in the commercial development of other 
great industries. 


be used on all subsequent forms issued for work to be done on the 
same job. The first and second copies of the instruction form would 
be passed to the cost clerk, who would at once fix the running cost 
nuniber and hand the first copy to the workman when he reports 
himself at the time office for starting on his job. On the back of 
the form the workman would mark the time spent on the job, and 
give a note of the material he had used. This list of material would 
be compared with the amount he had drawn from the stores for 
the job, as shown by the dispatch notes. Any serious difference 
would be inquired into and reported to the superintendent in charge. 
In the case of а large amount of work being carried out to one 


instruction, the workman would make a weekly return of time and 
material on a special sheet supplied by the cost clerk, his instruc- 


tion form being retained until the completion of the job. From the 


second copy the full particulars of the place and job would be 
entered into the ‘instruction form register." 


Job Number Register.—In this register would be recorded all the 


job numbers fixed for work done in the generating department. It 
is of the utmost importance that this book should be kept up to- 
date апа carefully indexed. 


Instruction Form Register.—This is the job number book in the 
The size of book or books required 
The important point 


Binding Receive and Despatch Notes.—As already explained, the 


second copy of the goods received and the goods despatch notes 
are passed to the cost clerk, after having been priced in the stores 
and had the job numbers stated on them. These notes are now 
bound into loose binders or files, one binder or file being used for 
each general allocation number. 
each running cost number—that is, for each job—are taken and 
pinned together with sheet forlabour, sheet for cartage, abstract sheet. 


From the binders the notes for 


Abstract Shect.—On the abstract sheet would be shown the 


amount of each class of material used and the totals of the items for 
cartage and labour. 
maries would be made up and copies supplied to the chief engineer 
and to all the engineers responsible for the work carried out. Should 
details of any particular job be required, they would be quickly got 
at from the bound notes, which would be pigeon-holded and kept 
for, say, two years. 


From the abstract sheets the monthly sum- 


In the foregoing Paper the author is fully aware that he has by no 
Thehandling of the fuel supplies and 


Included with the Paper were copies of all the forms and notes 


to which reference has been made. 


ELECTRIC FIRE PROTECTION. 


The installation of the electric light in country houses has pro- 
vided а 1nost convenient power for the driving of machinery for fire 
protection. The current can be easily conveyed to a motor driving 


Messrs. MERRYWwEATHER & Sows’ FIRE É 
Prorection Pompinea SET. 


а pump placed close to any available water supply, and mains laid 
to serve hydrants in and around the whole of the premises to be 
Коше. A good example of such a system has just been installed 

y Messrs. Merryweather & Sons at Ponsbourne Park, near 
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Hertford, the residence of E. Hildred Carlile, Esq., M.P. Here 
one of the firm's treble-barrel ‘‘ Hatfield" pumps of a capacity of 
200 gallons per minute has been fixed and is arranged to draw 
water from two independent sources alternatively and deliver into 
a high-pressure fire-main pipe, on which a number of hydrants are 
fixed. The pump is driven by an electric motor of 15 H.P. at 200 
revs. per min. on а 200 volt circuit. A silent chain is used for the 
drive. The current, which is also used for lighting the premises, 
is provided by an oil engine and dynamo. 


LEGAL INTELLIGENCE. 


— — 
Bosch v. Simms Mfg. Co. (Ltd.) 


Last week Mr. Justice Neville heard this action for an injunction to 
restrain defendants from applying privately by letter or circular or by a 
traveller to any person, firm or company who was, before the sale of the 
Simms-Bosch magneto department of the business of defendants to 
plaintiff, a customer of defendants in respect of the business carried on by 
that department, asking such customer to continue after such sale to deal 
with defendants in respect of the business carried on by that department, 
or not to deal with plaintiff. It appeared that defendants (manufac. 
turers of motor cars) had a magneto department for the manufacture and 
sale of magneto machines for motor cars made under the Simms-Bosch 
patents, in which plaintiff and defendants were jointly interested. Dis- 
putes haviog arisen between plaintiff and defendants, in relation to Simms- 
Bosch magneto machines, an agreement was entered into between them 
whereby defendants agreed to sell to plaintiff that portion of the Simms 
Co.’s business for £20,000. Plaintiff covenanted that he would not grant 
to anyone except defendants any licence to manufacture magnetos under 
the Simms-Bosch letters patent, but reserved to himself the right to 
manufacture, and һе further agreed, in consideration of £3,000, to grant 
defendants a licence. The sale was completed and the licence granted 
by Feb. 22. On Feb. 15 defendants sent a circular to all their customers 
to the effect that they had made the sale to plaintiff, but notifying that 
they hoped, in less than six months’ time, to be able to supply magnetos 
of British make, to be placed on the market as ‘‘ Simms magnetos,” and 
which would be found of equal, if not superior, quality to those they had 
hitherto supplied. Plaintiff at once notified defendants that this circular 
was а breach of the agreement, but defendants denied this. Thereupon 
plaintiff issued a writ claiming an injunction, and now moved for an 
interim order. | 

After hearing legal arguments, Mr. Justice NEVILLE said he thought 
plaintiff was entitled to an injunction to restrain defendants from issuing 
circulars to their old customers soliciting orders for magneto machines. 


There was in the sale of the goodwill an implied condition that the 


vendor would not solicit the old customers of the business for orders. 
Plaintiff bought the“ Simms-Bosch magneto department of defendants 
and the goodwill attached thereto." Surely the goodwill was the hope of 
getting further orders from those who had bought these magneto machines, 
and it was contrary to the principle of ‘‘ Trego v. Hunt ” for defendants 
to go to the same customers and ask them to buy magneto machines. 
Therefore, defendants must be restrained from soliciting or offering for 
sale to the old customers magneto machines separately. Defendants, 
however, were manufacturers of motor cars, and he thought that in offer- 
ing motor cars, although containing ‘magneto machines, to their old 
customers they would not be committing a breach of the agreement. 


Greenberg v. New Leader Motors (Ltd.) 


Last week a Divisional Court (Mr. Justice Phillimore and Mr. Justice 
Bray) heard this appeal of defendants from the judgment of the Common 
Sergeant given in the Lord Mayor’s Court, London. In the original action 
plaintiffs sued defendant company for £73. 10s. for 30 four-cylinder coils, 
alleged to have been sold and delivered, and the Common Serjeant 
entered judgment for plaintiffs for £61. 5s. beyond the amount paid into 
court, with costs. 

According to appellants, the goods were supplied to the company of 
Binks & Co.. motor manufacturers, on the order of the manager (Mr. 
Chas. Binks) in August, 1905. About five of the coils were used by the 
company. A fire took place at the company’s premises, and the com- 
pany went into liquidation, the coils, which were not burned, remaining 
on the premises, which were taken over by the Leader Motors on forma- 
tion in Oct. 1905. Mr. Binks was managing the Leader Motors 
Co., and Mr. Godwin was the liquidator of Chas. Binks (Ltd.) 
The New Leader Motors (Ltd.) was subsequently formed to take over the 
assets and liabilities of the Leader Motors (Ltd.), and Mr. B inks was 
appointed works manager. Defendants alleged that he played a d ouble 
part. He was the chief debenture-holder in Binks (Ltd.), and it was 
to his interes: to get rid of all their liabilities. 

Their LORDSHIPS, without calling on counsel for respondent, held 
that there was evidence on which the Common Serjeant could act, and 
the appeal was dismissed. | | 

Roberts у. Reliance Lift & Engineering Co. 

At Bradford County Court last week plantiff sought to recover balance 
of price of goods supplied and work done in connection with two 
electric lifts at Bradford Workhouse Infirmary. The claim was for 
£56. 10». 114d., but only £18. 10s. 54d. was in dispute. For plaintiff it 
was stated that in 1905 defendants contracted to supply two lifts to Brad- 
ford Workhouse Infirmary, and they contracted with plaintiff to do the 
wiring work, Shortly after one of the lifts was put in it was found not 
to work, and defendants communicated with the London firm, from 
whom they bought the electrical apparatus, in order to ascertain the 


reason. Plaintiff contended that defendants were at fault in not getting 
an expert to see that the apparatus was properly connected. Finally, an 
expert was summoned and found several defects in defendants’ work, and 
only one small defect in plaintiff's wiring work. It was alleged that that 
defect was caused by defendants’ workmen in their endeavours to make 
the lift work. The lift was put into working order, and worked satis- 
factorily for a time, but subsequently defects were found, and defendants 
made several unsuccessful attempts to put these right. They called in 
plaintiff from time to time, and gave orders for certain things to ba done, 
and it was in connection with those items that the amount in dispute was 
inourred. 

Evidence for plaintiff having been taken, his HONOUR said the ques- 
tion with regard to the two defects was whether those had oxisted from 
the beginning, or whether they were caused by changes that took place 
afterwards. 

For the defence it was contended that plaintiff's work had not been 
done as it ought to have been done, and defendants had been put to con- 
siderable loss by the negligence or carelessness of plaintiff. 

Judgment was reserved. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Birmingham Corporation require for their Summer-lane electric 
generating station a shift engineer, over 25 years of age and with 
cound mechanical and electrical engineering training. Commencing 
salary £150, rising to £250 per annum. Also a power-house fore- 
man, over 80 years of age (commencing wages £2. 5s., rising to 
£3. 58. per week). Applications to the city electrical engineer and 
manager (Mr. R. A. Chattock), 14, Dale-end, Birmingham, by 28th 
inst. See an advertisement. 

A draughtsman is required with general experience of electric 
construction details and capable of calculating windings of con- 
tinuous current apparatus, Wages 42s. per week. See advertisement. 

Messrs. A. Reyrolle & Со. (Ltd.), Hebburn-on-Tyne, require at 
once & draughtsman, experienced in design of controllers, motor 
starters and resistance work. See an advertisement. 

A working foreman electrician is wanted by Dublin & Lucan 


Electric Railway Co., Conyngham-road, Dublin. See an advertise. 
ment. 


The Governing Body of the Battersea Polytechnic (London) 
invite applications for the position of principal, to date from Sep- 
tember next. Commencing salary £800 per annum, inereasing to 
£1,000. Particulars from the Clerk. Applications by May 25. 

For the Indian State Railway service two signal inspectors are 
wanted, one of whom must have а knowledge of electrical instru- 
ments used in signalling and interlocking installations. Salary in 
each case 800 rupees permonth. Applications to Director-Genera 
of Stores, India Office, London, S.W., by May 25. | 


Mr. Thomas Wm. Bloxam, A.M.LE.E., acting city electrical 
engineer at Belfast, has now been appointed permanently to the 
position recently vacated by Mr. Victor A. Н. McCowen. 

Mr. Bloxam was educated at Cheltenham College. In 1888 he was 
elected to an open scholarship at the City and Guilds Central Technical 
College, where he obtained the diploma of the college. He was then 
employed at the works of the P. & O. Steam Navigation Co., at Albert 
Docks, London, subsequently making voyages to India and Australia ав 
electrician on the company’s steamers. In 1898 Mr. Bloxam was ap- 
pointed engineer.in-charge at the С.Е. Railway Co.s electricity works. 
On leaving the latter company's service in 1897 he was appointed chief 
assistant engineer at the [County of London Electric Supply Co.'s 
works at Wandsworth, and in 1899 became chief assistant engineer at 
Dover. In July, 1899, he was appointed chief assistant at Belfast. 


Mr. J. H. Bolam, M.Sc., station superintendent at Bristol, has 
been appointed borough electrical engineer at Weymouth, There 
were 154 applicants, but these were reduced to 3. viz., Messrs. J. Н. 
Bolam, M.Sc., H. A. Howie (chief assistant at Wolverhampton’, and 
John Williams (chief assistant at Rotherham). The choice of the 
electric lighting committee fell upon Mr. Bolam. 


Mr. W. B. Morgan has been promoted to the position of station 
superintendent at Bristol (in euccession to Mr. J. H. Bolam) at £225, 
increasing to £250 per annum on Dec. 1 next, and Mr. A. E. Wilson 
has been made mains superintendent in place of Mr. Morgan at a 
salary of £175, increasing to £200 in 12 months. 

Mr. W. Y. Anderson, of the Lancashire Electric Power Co., has 
been appointed junior assistant in the business dovelopment depart- 
ment of Birmingham Corporation electricity works. 

Mr. E. Williamson, who has been district manager of th3 National 


‘Telephone Co. at Nottingham for eight years, has been promoted to 


a similar position at Birmingham. Mr. С. Н. Sibley, of Dublin, 
succeeds Mr. Williamson at Nottingham. 

Mr. R. Withycombe, who until recently held the position of chief 
assistant engineer in the West Ham Corporation tramways depart- 
ment, has been appointed engineer and manager of the Zanzibar 
Lighting, Railway & Telephone Co. Mr. Withycombs left London 
on May 2 to take up his new appointment. 
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Association of Teachers in Technical Institutions.— The first 
annual conference of the members of this Association will be held in 


Leeds on May 23, 24 and 25. | 

The presidential address will be delivered on May 23 by the president, 
Mr. V. А. Mundella, M. A., B.Sc. There will be.a meeting at 10 a.m. on 
the 24th for the reading and discussion of Papers at the Leeds Institute, 
and after luncheon visita will be paid to certain works, &c. The anaual 
dinner takes place at 7 p.m. on the 24th inst. 

Communications regarding the conference should be addressed to the 
hon. sec. of the Conference committee (Mr. Jas. C. Edwards), 21, Sefton- 
avenue, Beeston Hill, Leeds. | 


Australasia.—The “Australian Mining Standard”’ states that 


itis expected that electricity supply will be available in Deloraine 


(Tasmania) in July. 

Clark & Co. (Melbourne) have entered into a provisional agreement 
with Launceston (Tasmania) Council for constructing an electric tramway 
in the town, and have deposited £1,000. The firm will form a company 
to construct and work the tramways, and the Council will supply three- 
phase alternating current ata pressure of 5,000 volts at 4d. per unit. 
The undertaking is to be exempt from rates for the first three years, and 
in assessing the rates to be subsequently paid the basis will be taken of 
£100 per route-mile. The Council have the right to purchase at the end 
of 25 or any subsequent seven years. 

Auckland (N.Z.) City Council received seven tenders for supply of 
electric lighting plant and at first decided to accept that of the Australian 
General Electric Co., but as the company declined to recognise the special 
conditions in regard to bonus and penalties, the tender of Turnbull & 
Jones, Auckland, was accepted at £11,808.‘ | 

The Napier (N.Z.) Gas Co. have amended their articles of association 
to enable them to supply electrical energy. т" 

The working of the Victorian Government's electric railway between 
St. Kilda and Brighton (the rolling stock of which was recently destroyed 
by fire) has been re-commenced by means of cars borrowed from the 
N.S.W. Government tramway department. 

Electric cranes supplied by the Glasgow Electric Crane Co. (recently 
amalgamated with Jessop & Appleby Bros. under the title of Applebys 
Ltd.) have been installed and put into operation at Fremantle (W. Aus- 
tralia) Harbour. The cranes are of the gantry pedestal type with 50 ft. 
jib and lifting 70 ft., and run on a pair, of rails 23 ft. apart, so that two 
railway trains сап pass beneath. Current is taken from Fremantle power 
station at 2,200 volts two phase and transformed to 400 volte three phase. 

At Carningham (Victoria) recently a banquet was held to celebrate the 
inauguration of the new electro-hydraulic sluicing plant of the Electro- 
Hydraulic Dredging Co. Plant of 180 н.р. to 200 E. P. is installed at the 
power house, and Mr. J. A. Dawson, electrical engineer and managing 
director of the company, stated that the use of ‘electricity did not make 
the cost of the installation more expensive than the cost of three or four 
dredges worked by the different mining companies concerned would have 
been, and the number of men required was reduced by the use of elec- 
tricity from 90 to nine. 


Ayr.— Extensions of the electric lighting mains, estimated to 
cost £2,250, have been authorised. 


Barnsley.— The charge for electric current has been reduced from 
4d. to 33d. per unit on the flat rate and from 7d. per unit for the 
first hour and 2d. after to 7d. and 144. . 

The chairman of the Electricity committee said that during the past 
year the gross profit was £6,770. 13s. 8d., and, with £1,560 from last year, 
the disposable balance was £8,361. Payments of principal, interest, &c., 
amounted to £5,049. 5s. 3d., leaving £3,311. 15s. 9d. This was lessened 
by the £550 paid to the rates last year and also the £500 lent to public 
Ls pep account (to be repaid in five years), leaving £2,261. 15s. 9d., from 
which they proposed to take £500 for relief of rates, carrying £1,000 to 
reserve and the remainder forward. 


Birchington (Kent).— There is а proposal before the Council for 
Es supply of electricity by & local company to be formed in the 
istrict. | 


Bolton-Bury Tramways.— Through communication between the 
p systems of Bolton and Bury Corporations will be inaugurated 
to-day. | | 

Bradford. —The Tramways committee have been authorised to 
construct the Brownroyd-hill tramway route at a cost of £12,000 for 
the permanent way and £1,300 for overhead electrical equipment. 


Conciliation in the Engineering Trade.— Representatives of 
the Engineering Employers’ Association in North-east Coast yards 
and of the Ironfounders’ Association have agreed to establish а соп. 
ciliation board for the regulation of wages and the settlement of 
trade disputes. In the event of failure to arrange any dispute 
through the medium of the board the matter is to be referred to 
arbitration. 


Croydon.—The L.G. Board have sanctioned the following loans 
for extensions of the electricity undertaking— viz., £9,973 for mains, 
house services and sub-stations, repayable in 20 years; £708 for 
tranformers repayable in 15 years, £1,504 for meters, repayable in 
five years ; £9,627 for excess expenditure and new works, repayable 
in 15 years. 


Customs Duties. The following import duties under the Rou- 
manian tariff have heen declared by recent decisions: Ammeters 
and voltmeters 100 lei per 100 kilogs.— £2. Os. 8d. per ewt; watt- 


meters, 1°50 lei рег kilog.— £8. ls. per cwt.;. steam, gas, &o., 
engines (not including machines driven by the engines, nor boilers), 
25 lei per 100 kilog.— 10s. 2d. per cwt. 

Since the new Japanese tariff came into force in October last it has 
been decided that earthenware insulators are dutiable (under sec. 
408) at 40 per cent. ad val. | 

Dundee.—The negotiations between the Town Council and the 
Harbour Board have now been satisfactorily concluded with regard 
to the site for the new power station, the Harbour Board having 
accepted the terms of the Council at 12a. 6d. per pole. With this 
difficulty settled, it will be possible to proceed with the erection of 
the new station immediately, although it is hardly probable that it 
will be ready to meet next winter’s demand. 

The Council, on the recommendation of the city electrical en- 
gineer (Mr. Richardson)‘ has decided to abolish the minimum charge 
for meters for lighting in the case of all residential tenements. It 
has a'so been decided to include powers for the supply on hire or sale 
of motors, lamps, electrical apparatus, &c., in the forthcoming pro- 
visional order to be promoted by the Council. 

The Dundee Shipbuilding Co. have decided to abandon steam 
and to substitute electric driving at their Panmure shipyard. There 
will be 25 motors of about 80 H. P., and the contract has already been 
placed with the British Westinghouse Co. Negotiations have been 
opened with the Corporation for & supply of electricity for power 
and lighting at the yard. 

Dunfermline.— The question of electricity supply was again dis- 
cussed by the Council on Monday, when it was decided to continue 
negotiations with the Fife Electric Power Co. for а supply in bulk. 


East Ham.—The Electric Lighting committee have approved an 
estimate of £1,599 for two additional cooling towers at the elec- 
tricity works. 

Electrical Contractors’ Association.—At the annual meeting 
of the West Yorkshire branch last week the secretary (Mr. E. C. 
Wallis, Leeds) presented the annual report. 

During the year ended April 30 the membership of the branch 
increased by 17, and includes members from Leeds, Brad'ord, Harrogate, 
Dewsbury, Huddersfield and Hull. 

At the annual dinner the toast of The Electrical Contractors’ Asso- 
ciation” was proposed by Mr. T. Roles, city electrical engineer of 
Bradford, and responded to by Mr. Robson, of Newoast'e. The toast 
of the West Yorkshire Branch" was proposed by Mr. Harford, of 
Liverpool, and responded to by Mr. Steinthal, of Bradfor J. 


Electrical Engineers Volunteers.—Second-Lieut. C. F. Smith, 
A. M. I. E. E., has resigned his commission. 


Electro-culture.— In the “Fortnightly Review” for April Mr. 
Clarke-Nuttall writes interestingly on the subject of Some Recent 
Developments in Plant Growing.” He mentions the good work of 
Lemstróm and refers to the later experiments (with ether) of 
Johannsen, of Copenhagen. The Paper does not carry us any 
further in our knowledge of the effect of the electric treatment of 
plants or as to how much we may expect from the application of 
ether, but it serves & useful purpose in collating the more recent 
particulars concerning both methods of plant production. 


Finchley.—The Electricity committee recommend application 
being made for sanction to borrow £16,830 for additional gene- 
rating plant, &c. 

The electrical engineer (Mr. E. Calvert) reporte that the proposed ex- 
tensions have become imperative in order to meet the increasing demands 
for electric ourrent in the district. 

It is also recommended that a sub-committee (Messrs. Todd, Gorringe 
and Gough) be appointed to ascertain the lowest terms upon which a 
supply in bulk can be obtained from the North Metropolitan Electric 
Power Supply Co. 

Gravesend.— The bo:ough electrical engineer (Mr. McInnes) has 
been voted £50 for extra work in connection with the extension of 
the electricity works. 

Hammersmith (London).—The stables and mess rooms at the 
depot апа Chancellor's Whart are to be wired. It is estimated 
that electric lighting will be one-third cheaper than gas. 


Harrogate.—The chairman of the Electric Lighting committee 
(Mr. Stott) states that there are now 1,350 consumers of electricity 
and the revenue for the past year was £10,905, the estimated net 
profit being £2,000. 

Home Railways.—<An interesting pamphlet on Home Rails" 
has been compiled by Messrs. Wise, Speke & Co., of Newoastle-on- 
Tyne, who review the financial position of 15 of the main lines. 
The authors take а hopeful view of the future of home railways. 

In regard to electrification, it is stated that ‘‘ As far as home rails are 
concerned, there appears to be no immediate prospect that electricity will 
generally take the place of steam on the main lines, although for suburban 
services electricity is eminently suitable, The results obtained on the 
North-Eastern Railway and Lancashire & Yorkshire Railway are very 
satisfactory. The North-Eastern Railway has had to contend with the 
severest tramway competition along their whole electrified route, and not- 
withstanding this have considerably increased their receipts. The sub- 
stitution of electricity for steam has enabled them t greatly increase 
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their receipts over those which they formerly obtained when working by 
steam, and before the days of tramway competition.” 


Imperial Cables.—At the recent Colonial Conference the follow. 
ing resolution proposed by Cape Colony on the subject of Imperial 
cable communication was approved; — 

(1) In the opinion of this Conference the provision of alternative routes 
of cable communication is desirable, but in deciding upon such routes 
the question of the strategic advantages should receive the fullest con- 
sideration; (2) that landing licenses should not operate for a longer 
period than 20 years, and that when subsidies are agreed to be paid they 
should be arranged on the standard revenue principle—i.e., half the 
receipts after a fixed gross revenue has been earned to be utilised for the 
extinguishment of the subsidy and by agreement for the reduction of rates. 


London-Brighton Trunk Telephone.— The Postmaster-General 
has decided to erect four additional trunk lines between London 
and Brighton. 


London County Council.—At Tue:day's meeting it was agreed 
to lend Stepney £10,000 for electric lighting. 

Estimates.— On the consideration of the estimates of the Highways 
committee Sir J. W. Benn criticised the proposal of the committee to 
expend £8,000 on the renewal of special track work at the Elephant and 
Castle out of the renewals reserve fand. He contended that this fund 
ought to be kept intact, and moved that the work be paid for out of 
revenue. | 

Mr. 5нїнгкү Benn said the track was laid four years ago, and had now 
to be renewed. The renewals fund was the place from which the cost 
should come. 

Mr. Warrraker Тномрзох (chairman of the Highways committee) 
said the conditions were new. That was a piece of the line which, owing 
to great wear and tear, had worn out sooner than expected, and the 
officers faid the renewals fund was established for the purpose of meeting 
such expenditure. 

The vote was eventually allowed on the understanding that it should be 
without prejudice to the question whether it should be charged to the 
renewals fund. 


Tramcar Bodies.—The adjourned report of the Highways committee 
recommending expenditure of £23,400 on the provision of 50 electric 
car bodies to be carried out under the management of the committee was 
agreed to. 

Lowestoft.—The Council have decided to enter into a contract 
with Cain & Cartwright, of Birmingham, in connection with an 
express parcel delivery system. The firm will pay £45 per annum 
for the riyht of using the tramcars free in conjunction with their 
scheme, on the basis of a three years’ contract. 


Luton.—An unopposed inquiry was held here last week into the 
application of the Council for sanction to borrow £17,000 for ex- 
tensions of the electricity undertaking. 


Mexico—tThe ‘ Diario” contains а law authorising the Com- 
pania Limitada de Tranvias Eléctricos de Mexico to construct and 
work an electric tramway in Mexico City between the Interoceanic 
railway station and San Lázaro. 


Middlesex Tramways —The electric tramway route between 
Wood Green and New Southgate was opened for traffic on Saturday 
last. The Wood Green-Palmer's Green line will be opened in a 
few days. 


Newport (Mon.)—An inquiry was held here on Tuesday into 
the application of the Corporation for sanction to borrow £80,000 
for electricity supply extensions. 

The town clerk (Mr. Newman) said that £20,000 was for general ex- 
tensions of mains to meet expanding business of the electricity depart- 
ment and £10,000 for additional plant. ; 

Norway.—It is announced that Mr. Hiorth, of Christiania, has 
invented a system of treating low grade iron ores in an electric 
smelter, with graphite as a reducing medium instead of coal, and he 
has been awarded a prize for his invention by the Iron and Steel 
Institute. 


Porto Rico.—This American colony is being rapidly developed, 
and telegraphs and telephones and other modern developments are 
being introduced. 65 additional miles of telegraph line were built 
in 1906, and telephonic communication has been established right 
across the ísland to Ponce. А private telephone undertaking is in 
process of organisation to connect up all the more important busi- 
ness centres. | 


Provisional Order Revocation.— The Board of Trade have revoked 
the Burgess Hill Electrio Lighting Order, 1901, as from May 7. 


Ravensthorpe (Yorks.)—Sanction has been received to a loan of 
£2,425 for electricity supply. 


Stepney (London).—At the last meeting of the Council & discus- 
sion arose on the recommendations in regard to the scheme for the 
extension of the electricity undertaking, particulars of which were 
given in our last issue. ! | 

In regard to the estimate of £54,000 for the Blyth’s Wharf scheme, of 
which £36,900 is to be spent to deal with the load anticipated at Christ- 
mas, 1908, the chairman of the Electricity committee (Councillor Gordon) 
said they were preparing plans and estimates in order to have everything 
in readiness for the autumn. Then they would ask the Council to 
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Consideration of this estimate was adjourned, but the portion instruot- 
ing the committee to prepare detailed plans for submission was carried. 

The recommendation that Mr. Tapper be entrusted with the whole of 
the work in connection with the new generating station was referred back. 

Ia regard to the annual accounts of the electricity undertaking, a 
summary of which appeared in our last issue, Councillor Gordon claimed 
that they were supplying electricity at the cheapest rate in London, and 
he thought the fact that they were able to make so substantial a surplus 
as £15,657 reflected credit on the way the undertaking was managed, 
The business was perfectly satisfactory; it had been established on com- 
mercial lines and had from the commencement been a success. The 
average amounts paid by the London borough councils for the electric 
lighting of the streets was 1:94d. per unit; the average charge made by 
the companies for the electric lighting of the streets was 2:024; in 
Stepney the charge was only 141. All the indications point to а pros- 
perous future. | 

Tho abstract of accounts and balanc: sheet were adopted. 

Switzerland.—The “ Feuille Fédérale Suisse" of April 17 con- 
tains a copy of a law respecting concessioos of water power in 
Switzerland which provides that the utilisation of water power is to 
be supervised by the Fed:ral Government, which will enact laws 
regarding the granting and holding of concessions, as well as the 
tranemission and distribution of electric power. The Cantonal 
Governments may grant concessions, and fix and levy the dues 
payable for the use of water power, but the taxes must not be of 
such a nature as to render the utilisation of water power too 
onerou*. The use of water power from “abroad” shall not bo 
allowed without the authority of the Federal Government. Allow- 
ing for exceptions that may be provided for by Federal legislation, 
the provisions of this law are applicable to existing water-power 
concessions. 

The “ Feuille Fédérale Suisse " also contains а law authorising а 
company, presided over by Dr. C. Spahn, mayor of Schaffhausen, 
io construct а steam or electric railway from Schaffhausen to the 
frontier, near Ober-Bargen. Capital expenditure is estimated at 
5.500, O0 Ofr. (£220,000). 


Uffculme (Devon).—The Parish Council are in negotiation with 
a local firm (Messrs. Fox) in regard to publie electric lighting. 
Messrs. Fox offer to supply electricity from their station for public 
lighting, provided the Council lay the necessary cables, at an esti- 
mated cost of about £250. A committee has been appointed to deal 
with the matter. | 


West Наш.—Оп the advice of the borough electrical engineer 
(Mr. Seabrook) tenders are to be obtained for an ash conveyor. 

The Anglo-Continental Guano Co. have decided to take a large supply 
cf current (night and day) on a five years’ agreement. 

The Electricity committee have been considering a suggestion by Mr. 
Seabrook for giving a supply of current to premises off the route of the 
existing mains which involve extensions of cable not warranted by the 
income to be derived at the moment. Mr. Seabrook suggosts the laying 
of a pipe and, for the time being, using small rubber or bitumen covered 
wires to meet immediate requirements, and as the load increases to re- 
move these wires and replace by permanent lead-covered cables. The 
adoption of this system would make many extensions feasible which are 
impracticable at present owing to the cost of laying permanent cables. 
Estimates having been submitted showing the saving to be effected, Mr. 
Seabrook has been authorised to carry out extensions approved by the 
committee on this system. 

The tramways manager (Mr. Blain) reports that owing to the through 
running arrangements now taking place, practically in the whole of the 
eastern Metropolitan area, it has grown increasingly inconvenient for the 
different authorities to have separate sets of bye-laws. He has, therefore, 
been endeavouring for some time past to secure the adoption of a 
standard set, and asa result of conferences on the subject he has sub- 
mitted a set for adoption. The existing Weat Ham bye-laws had been 
practically adopted as a model, the variations being very small. The bye- 
laws drawn up by the conference are to be adopted. 

The Home Secretary has written in reply to representations made by a 
deputation which attended at the Home Office, in July last, stating that 
there are grave objections to the transfer of the licensing of tramcars 
and of tram-drivers and conductors to the local authorities. It is impor- 
tant, he urges, that in an area like the metropolis there should be one 
standard of fitness for all vehicles and all drivers and conductors, 
The question as to whether it is desirable to allow trams to carry excess 
passengers is a matter for Parliament to deal with. With regard to the 
power of the police to require the re-painting of cars, that power would 
not be exercised in an arbitrary manner. The police, as licensing 
authorities, would be satisfied if tramcars go through the depot once a 
year to be touched up and varnished, re-painting to be done when neces- 
sary. The proposal to issue temporary licences to drivers, &c., had 
nothing to recommend it. 


Willesden.— Mains are to be extended at an estimated cost of 
£411. A draft agreement with the owners and occupiers of houses 
to be wired and supplied with fitttings on the hire-purchase system 
has been drawn up by the electrical engineer, Mr. J. G. Bruce. 


Wolverhampton.—On Monday the Council accepted tenders for 
the extension of the electricity works, and it was decided to apply 
for sanction to a loan of £35,000. 


authorise the committee to let the contract if they were to go on with the | s borough electrical engineer (Mr. C. E. C. Shawfield) reported that 


work. 


ough it was possible to accommodate a certain amount of additional 
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generating plant in the engine room there was no more space available 
in the boiler house. Further boiler power was absolutely necessary. It 
would also be necessary to provide fora new chimney stack. The exten- 
sion would provide sufficient room for four boilers and four generating 
sets of a total capacity of 4,000 kw., but it is only proposed at present to 
instal two boilers and two generating sets of 2,000 kw., of which 1,000 kw. 
would be immediately required by Messrs. Bayliss, Jones & Bayliss. 

The capital expenditure of the extensions is put at £30,000, and, in 
addition, £15,000 will be required for extensions to mains. 


Warwick.—The Council have entered into an agreement with 
Leamington & Warwick Electrical Co. for the supply of electric 
current to the county buildings. 


Wireless Telegraphy.—We have received from the A.E.G 
foreign department a copy of a very interesting pamphlet on 
“ Undamped Oscillations in Wireless Telegraphy," by Herr Otto 
Nairz, issued by the Gesellschaft für Drahtlose Telegraphie (Tele- 
funken System). 


Workers in the Iron and Steel Trades.—The Home Secretary 
has appointed a Departmental Committee to consider and report as 
to what would be the best method of securing to workers in the iron 
and steel trades, who are paid by weight, the means of checking 
the correctness of the wages they receive. The committec is com- 
posed as follows: Messrs. E. F. G. Hatch (chairman), Geo. Ains- 
worth, Н. Eccles, John Hodge, M.P., John Lloyd Morgan, K.C., 
M.P., Ald. P. Walls and H. J. Wilson (one of Н.М. inspectors of 
factories). The secretary is Mr. A. Maxwell, of the Home Ollice. 


Workmen's Compensation Schemes.—The Chief Registrar of 
Friendly Societies has given notice that he has made draft regula- 
tions under the Workmen's Compensation Act, 1906, respecting the 
certification, &c., of contracting-out schemes. Copies of the draft 
regulations may be obtained from the Chief Registrar, 28, Abingdon- 
street, London, S.W., on payment of 1s. 


Yarmouth.—The tramway route to Caister was opened for traffic 
on Tuesday. 
. The proposal to authorise the borough electrical engineer (Mr. G. 
Bryant) to supply outside arc lamps on a maintenance scheme (the 
wiring and fixing to be sublet to local contractors) has been referred 
to the General Purposes committee. 


Electricity Supply Football League.—A meeting was held at 
the offices of the St. James' & Pall Mall Co. on May 2 with a view 
to forming an Associated Footba'l League among the various electric 
supply undertakings of London. It was decided to have a further 
meeting on May 28 at Carnaby-street, Golden-square, W. (at 6:30 
p.m.) when, it is hoped, representatives of companies and boroughs 
within а 15 mile radius of Charing Cross will endeavour to attend. 
Mr. 8. Green, hon. sec. (pro. tem.), 19, Carnaby-street, London, W., 
will be pleased to furnish further information. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Bolton.—The Corporation electricity department has had а suc: 
cessful year, the net profit being larger than it has ever before been- 

The total revenue was £51,500. 2s. 3d., an increase of £9,124 over 
1905-6, and the total costs £18,174. 1s, 9d., increase £2,363, leaving 
gross profit £32,837. 11s, 9d., increase £6,272. After providing for 
interest on mortgage debt, &c. (£7,186. 15s. 1d.), and allowing 
for depreciation on machinery, mains, transformers, accumulators, 
motors and instruments (£14,033), the net profit was £11,617. 6s. 8d., 
out of which £6,000 has been voted to relief of rates, and £3,204 
applied in replacing engines, &c., and in writing off cost of storage 
battery which has been displaced, leaving £3,100. 18s. 2d. to be carried 
forward. At the end of the year there were 2,074 consumers, represent- 
ing an equivalent of 292,397 8 c.p. lamps connected, the average number 
of lamps per consumer being 141, compared with 116 in 1906. 
9,505,925 units were generated (compared with 7,107,144); 1,457,547 
Units were supplied for private lighting, 9,291 for public light 
ing, 3,619,390 for traction, and 3,065,824 (compared with 1,428,759) 
for motors, and the average price per unit was 1:45d. There are 
278 power consumers (against 226) and 536 motors (with an aggregate 
of 6,1344 н.р.) connected, compared with 418 motors and 3,5357 n.r. 
The works cost was 0:438d. and the total cost 0:535d. (against 0· 512d. 
and 0°626d. in 1906), the inclusive cost being 1 1594., compared with 
1-437d. The net capital expenditure is £210,697, and the plant in- 
stalled represents а capacity of 6,800 kw. 

The borough electrical engineer and manager (Mr. A. A. Day) is to be 
congratulated upon the year's record. Altogether the accounts show the 
advisability of adopting a low price for motor supply, and also the advan- 
tage to be derived from keeping the capital account (which is very 
moderate at Bolton) at a low figure. 


Chesterfield —The second annual report of the engineer and 
eee of ae an (Mr. H. L. Acland) states that the 

expended during the year was only £107, tl 1 bei 
408,628. 118. 24 g у у 7, the total being 
ce receipts were £10,988. 12s., and other receipts made the total 
rie 2. 8s. 7d. Traffic expenses were £2,690. 9s. 9d., general expenses 
‚ le. 7d., power expenses £1,882, Ss. 3d. (1°640d. per car-mile) and 


“The Electrician” in Canada. The circulation of The Electrician 
in Canada has for many years past included a considerable num- 
ber of the leading electrical engincers in the country, and most, 
if not all, of the principal manufacturing and supply houses. 
The recent changes in the postal arrangements, under which Te 
Electrician can be posted to Canada for 1d. per copy, will enable 
us to cover a wider field in that country, and we have made 
arrangements by which all persons and firms engaged pro- 
fessionally and industrially in electrical engineering in Canada 
will receive copies of The Electrician. 


repairs and maintenance £769. 63. 10d. Gross profit was £5,381. 17s. 2d. 
and net profit £1,222, compared with £1,466. 2,302,097 passengers 
were carried and 275,417 oar-miles run. The drop in net profit is due to 
incre aged rates and taxes, increased сові of current and repairs. 


Grimsby.—The total revenue of the electricity department for 
the year ended March 81 was £18,049. 2s. 6d., including £7,614. 5s. 8d. 
from sale of current by meter, £3,247. 8s. 9d. fr.m sale of current 
under contract (to Tramway Co. and G.C. Railway Co.) and 
£1,620. 6s. from public lighting. 

The total expenditure was £6,279. 178., and after allowing £59. 18s, 2d. 
for bad debts, the gross profit was £6,754. 78. 4d. Interest absorbed 
£3,202. 12s,, and instalments of principal repaid £2,212. 68. 1d; £500 
was transferred to local rate account against £504. 10s. Xd. to net revenue 
appropriation account, and, after paying interest and bank charges 
(£67. 18s. 2d.), the net profit for the year was £1,261. 11s. Id., against 
£1,004 in 1906. The total capital expenditure is £91,358. 4s. 10d., the 
amount expended during the year being £9,464. 3s. 3d. 1,491,637 units 
were generated, 649,967 were sold to private consumers, 448,832 supplied 
for traction, and 121,939 for public lighting, while 85,990 units were sold 
to the G.C.R. Co. 

In his sixth annual report the borough electrical engineer (Mr. W. A. 
Vignoles) thinks the result of the year’s working is very satisfactory, 
seeing that the revenue obtained from the sale of electricity to the G.C.R. 
Co. has not been as much as was anticipated, and that during the last 
six months the price of current to private consumers was 4d. per unit, 
against 44d. during the preceding year. There are 527 consumers with 
the equivalent of 65,144 8 c.p. lamps connected (against 503 and 53,543 
80.p.) There are 112 motors with an aggregate of 787 н.р, connected 
(against 91 motors and 513 E. p.), and 226,382 units were sold for power, com- 
pared with 149,877 in the previous year. The time-switch system is ap- 
preciated by consumers, 21 motors being supplied on this syetem, aggre- 
gating 227 m.r. Total management costs were 0:320d. per unit sold (a 
decrease of 0:019d.) ; the total works costs were 0°762d., and 0:805d., aud 
the total costs 1:062d., against 1:124d. During the year a new 500 kw. 
steam dynamo and a new boiler were installed. As the L.G. Board only 
allow five years to repay loans for meters, the Electric Light committee 
have decided to purchase these out of revenue, and about £150 will be 
provided each year for new meters and about £150 for payment of per- 
manent employés of the department engaged on work chargeable to 
capital account. 


Llandudno.— Out of the net profit (about (£1,000) on the past 
year’s working of the electricity undertaking £300 is to bo con- 
tributed to relief of rates. 


Rotherham.— The receipts of the electricity undertaking during 
the year ended March 31 were £11,881, against £10,524 in 1905-6. 

After deducting working expenses the gross profit was £6,315. Interest 
on loans and sinking fund instalments absorb £3,983, leaving a net profit 
of £2,332, out of which £1,924 bas been transferred to depreciation. After 
adding amount from last year, the net balance is £562, which is to be 
appropriated for relief of rates. The depreciation and renewals fund 
amounts to £7,201, or nearly 14 per cent of the capital. The equivalent 
of 6,971 33 watt lamps was connected to the mains during the year. The 
demand for current for power is rapidly increasing. 

The capital expended on the tramways is £123,914. During the year 
ended March 5,743,298 passengers were carried and 618,211 car-miles 
run, the receipts per car-mile being 10:45d., against 9:80d. in 1905-6. The 
gross profit was £8,712, and the net profit £4,201 (against £1,646) has 
been carried to depreciation. 


St. Anne’s-on-the-Sea.—The electrical engineer (Mr. J. H. 
Clothier) states in his annual report that 717,599 units of electrical 
energy were sold during the past year, an increase of 101,000 over 
1905-6. There are 534 consumers, an increase of 116, and applica- 
tions are in hand from 16 new consumers. Mr. Clothier states that 
there is a steady increase all round; the demand for heating and 
motors is particularly notable. 


Shipley.—The accounts of the Electricity department show a 
deficit of £708 for the past year. In future a flat rate of 44d. per 
unit will be charged for current, the maximum demand system 
having been abolished. 


Southport.—There is a profit of nearly £200 on the past year’s 
working of the electric tramways, compared with a deficit of £600 
in 1905-6. 

West Bromwich.-—The gross profit on the past year’s working of 
the electricity department was £6,248, against £5,673 in 1906, and 
the net profit £2,624, compared with £1,981. The total net capital 
expenditure was £60,793, an increase of £4,938. 
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TRADE NOTES AND NOTICES. 
NOW READY. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 15s, or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 

The Higher Education committee of Portsmouth Corporation 
invite tenders for (1) supply and fixture of switchboards and wiring, 
(2) electric light fittings, and (3) special electric light fittings in the 
new 'lechnical Institute. Specifications, &c., from the Principal 
of the Institute. Tenders, addressed to the Chairman of the 
Higher Education committee, Technical Institute, Arundel-road, 
Portsmouth, by May 28. See an advertisement. 


Hull Electric Lighting Committee invite tenders for supply and 
erection of one 500 kw. high-tension continuous-current dynamo, 
coupled direct to а Belliss engine. Forms of tender and specifica- 
tions from the city treasurer, Mr. T. G. Milner. Tenders to the 
Chairman of the committee, Town Hall, Hull, by noon May 23. See 
also an advertisement. 


Belfast Tramways and Electricity Committee invite tenders for a 
lighting switchboard to control 2,000 kw. and one motor generator 
for their East Bridge-street electric station. Specifications from 
the city electrical engineer, Mr. Thos. W. Bloxam. Tenders to the 
town clerk (Sir Samuel Black), City Hall, Belfast, by noon, June 1. 
See also an advertisement. 


Derby Corporation invite tenders for supply and delivery of bitu- 
men insulated cable. Particulars and forms of tender from the 
borough electrical engineer (Mr. T. P. Wilmshurst), 16, Full-street, 
Derby. See also an advertisement. 

Derly Tramways committee want tenders for supply of materials 
and construction of works in connection with permanent way and 
electrical equipment of a portion of the Corporation's electric tram- 
ways. Further information relatingto the permanent way from the 
Borough Surveyor and Engineer, and with regard to the electrical 
equipment from the Borough Electrical Engineer. 


Lanark County Council require tenders from manufacturers of 
electrical generating machinery and from manufacturers of secon- 
dary batteries, for the construction and erection of one 70kw. 
motor-generator, alternating and direct-current switchgear, one 
battery charging booster, and one battery of 282 cells. Tenders to 
the county clerk (Mr. Thos. Munro), County Offices, Hamilton, 
N.B., by May 22. 

Edinburgh Corporation require tenders by 10a.m. May 27 for 
steam, exhaust and circulating water pipe-work at M’Donald-road 
electricity station. Specifications, &c., from the City Electrical 
Engineer or from Sir Alex. B. W. Kennedy, 17, Victoria-street, 
London, S.W. 

Edinburgh Corporation also want tenders by 10 a.m. June 3 for 
constructing sewer shaft and laying iron pipe line for condensing 
water for M‘Donald-road station. Specification, &c., from the City 
Electrical Engineer or from Sir Alex. Kennedy. 


Glasgow Corporation want tenders by May 23 for supply of about 
85,000 tons of coal (washed or dry screened singles) for the elec- 
tricity department. Specification, &c., from the City Electrical 
Engineer, 75, Waterloo-street, Glasgow. 


Goole District Council is prepared to receive competitive schemes 
for the erection of electricity supply plant and the necessary dis- 
tributing mains to supply electricity within the compulsory area of 


supply. Particulars from the clerk to the Council, Mr. James Wm. 
Johnson. Schemes by Friday, May 31. 


Sheffield Electric Lighting committee invite tenders for steam 
turbine, alternator, exciter, condenser and other accessories. Speci- 
fications from the general manager and engineer (Mr. 5. E. Fedden), 


Corporation Electricity Supply Dept., Commercial-street, Sheffield. 
Tenders by 10 алп. May 97. 


Bedford. Corporation invite tenders for supply of high and low- 
tension cables for 12 months. Specifications from the borough elec- 
trical engineer (Mr. R. W. L. Phillips), Cauldwell.road, Bedford. 
Tenders by noon 25th inst. 

Southwark (London) Council want tenders by 4 
for wiring a branch library. Specifications, &c., at the 
office, Walworth.road, S.E. 

Dartford District Council want tenders by 4 p.m. June 11 for 
stores for 12 months, including meters, cut-outs, cables, jointing 
materials, oil, coal, &c. 

The Clyde Navigation Trustees, Glasgow, want tenders by 10 a.m. 
June l for 12 months’ supply of store», including electrical stores, 
iron and steel, ironmongery, steam tubing, oils, paints, varnishes, «>. 

Radcliffe Library committee want tenders by 10 a.m., 18th inst., 
for wiring and fitting new library. Specification from Mr. H. 
Lord, 42, Deansgate, Manchester. 

Limerick Electrical committee require tenders by noon June 11 
for stores for the electricity department, including cable, accumn- 
lator and mains accessories, &c. 

_ Knaresborough Water Carnival committee want tenders for search- 
light and telephone requirel at the carnival to ba held on Aug. 15. 


The Deputy Postmaster-General, Adelaide, South Australia,wan's 
tenders by July 10 for supply of two telephone switchboards, light- 
ning arrester board, 1,000 fuses, 500 Leclanché cells, 100 mechanical 
registers, 12 differential galvanometers, 15 electromagnetic trans- 
mitters, 6 resistance boxes, 5 miles copper wire, 5,000 copper tapes 
and 5,000 copper binders. Forms at the General Post Offices, 
Adelaide, Melbourne, Sydney and Brisbane. 


m. May 29 
own Clerk’s 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders were received for generating plant, &., re- 
quired for the electric lighting scheme of the Ascot Gas & Electricity 
Co. The consulting engineers are Messrs. Handcock & Dykes :— 

Two Gas Dynamos and Producer Plunt. 
Bilbie, Hobson & Co. (Hornsby engines and J. & P. 


dynamos) (accepted £22,609 14 0 
Electric Construction Co. (Hornsby engines) .......... 2,981 0 0 
Johnson & Phillips (Campbell engines) )))) pus 2,952 0 0 
Farringdon Engineering Co. (Davey Paxman engines, 

Newton dynamos) .............. FF 2,950 0 0 
Schultz & Co. (Stockport engines, Crompton dynamos).. 2,919 0 0 
Mawdsleys Limited (Stockport engines) us d 2,907 0 0 
Siemens Bros. Dynamo Works (Hornsby engines) ...... 2,901 0 0 
Phoenix Dynamo Co. (Stockport engines) .............. 2,828 0 0 
Johnson & Phillips (Hornsby engines and producers’... . 2,807 0 0 
Farringdon Engineering Co. (Hornsby engines, Newton 

dynamos) .......... JJ beu c: Rau VEL S 2,806 0 0 
Rawlings Bros. (Hornsby engines) .................... 2,742 18 10 
Johnson & Phillips (Premier engines and Daniel producers) 2,729 0 0 

Ditto (Hornsby engines and Mersey producers) ...... 2,557 0 0 


Overhead Traveller. 


Herbert Morris & Bastert (accepted) ......... .. . £157 0 0 
Schultz & Co. £225. 5s. and £260 10 | G. A. Musker & Co. ...... 235 0 
Carrick & Ritchie ........ 249 0 

Switchboard and Booster. 

Electric Construction Co. (accepted)............ £832 10 0 

Prestwich & Burt....£1,250 0 0 | NalderBros. &Thomp- 
Johnson & Philips.. 1,012 0 0 Son ee. 963 5 0 
Schultz & Co. ...... 999 5 0 | Farringdon Eng. Co. 948 0 0 
India Rubber Co. 993 5 0 Hamilton Bros. .... 933 10 0 
Siemens Bros. & Co. 971 0 0 Rawlings Bros 888 12 6 
Edison & Swan Co... 878 12 6 
* Plus £23. 123. 6d. for specification work. 
+ Plus £23. 128. 6d. for specified instruments. 
Storaye Battery. 

Tudor Accumulator Co. (ассерей)........ eO... 2931 0 0° 

Chloride Electrical Storage Cooũ::... 1,019 10 Ot 

D.P. Battery Coo. оное .. 998 0 Of 

Rawlings Bros. (Pritchetts & Gold battery)........ 927 0 0$ 

Maintenance per annum: 471. 1£70. 265. §£91. 158. 
Calles. 
Siemens Bros. & Co. (accepted) ................ £9,441 6 0 


W. Т. Henley's Co. ..£9,943 0 0 British Insulated & 
St. Helens Co. ...... 9,923 19 3 Helsby Cables ....£9,616 10 0 
Callender's Со....... 9,781 3 95 | Johnson & Phillips . 9,551 10 6 
Schultz & Co. ...... 9,718 0 3 | Rawlings Bros 9,467 10 7 
Govan Corporation have accepted the following tenders for 
annual stores for the electricity department : 
Alex. Macqueen & Co., crank chamber oil; Henry Wells Oil Co., 
cylinder oil; Dempster, Moore & Co,, packings and gauge glasses; R 
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Flinn & Co., washed cloths; British Insulated & Helsby Cables, lead- 
covered and armoured and vulcanised bitumen cables and cable acces- 
sories; J. A. Rudd & Co., rubber-covered cables; Craig, Sharp (Ltd.). 
bitumen, compound, &c.; Ferranti Limited and Chamberlain & Hookham, 
meters; Keighley Electrical Engineering Co., fase boxes; David Rich- 
mond & Co., wrought-iron tubes; M'Dowell, Steven & Co., c.i. pipes; 
Scott & Rae, cement; W. Morrier, brushes; J. Duncan, ironmongery, 
drysalteries, white and coloured waste; J. Storer & Co., caustic soda and 
gulph. alumina; Robinson, Dunn & Co., timber; Sloan Electrical Co., 
Arc lamp carbons; Cruikshank & Co., joint boxes ; Electromotors Limited, 
motors (3 н.р. to 4н.р.); Lancasbire Dynamo & Motor Co., motors (5 Н.Р. 

‘to 30 B. P.); Adams Mfg. Co. and Brook, Hirst & Co., motor starters ; 
E. P. Allam & Co., d.p. switches. 


London County Council received five tenders for supply of six 
fuel economisers for the second portion of the Greenwich generating 


station :— 

E. Green & Son («cc.).. £3,805 14 | Roberts Bros £8,967 10 
Goodbrand & Co....... 4,050 0 A. Loweock (Ltd.)) 8,910 0 
Clay Cross Co......... 4,033 0 | | 


Messrs. Green & Son are allowed to sub-let to the British Thomson- 
Houston Co. the supply of induction motors; to Llewellin’s Machine Co., 


worm gears; to British Westinghouse Co., starting switchboards ; and 
to R. Wagner, pyrometers. s 


Wolverhampton Council have accepted the following tenders : — 
Babcock & Wilcox, boilers, economiser and feed pumps, £5,622; 
John Thompson, steel chimney and feed water tank, 4765; Wil- 
lans & Robinson, turbo-alternators and condensing plant, £1,214 ; 
H. Gough & Sons, extension of station buildings, £2,900. 


The Metropolitan Asylums Board received three tenders for altera- 
tions and additions to the electric light plant at the Brook Hospital. 
J. Н. Holmes & Co. (accepted), £367 ; Electrical Power Storage Co., 
£885. 10s. ; Siemens Bros, & Co., £436. 


The following tenders have been accepted by Croydon Corpora- 
tion: E. Green & Son, economiser, £658. 8s, ; W. Smith & Sons, 
foundations for flue and economiser, £519; Babcock & Wilcox, 
boiler feed piping, £145. 

Lowestoft Electric Lighting committee have accepted the tender 
of the Lahmeyer Electrical Co. for feeder cable and pilot wires at 
41, 451. 11s. 9d. and that of the British Insulated & Helsby Cables 
for one feeder pillar and two disconnecting boxes. 


The Barrow Hematite Steel & Iron Co. have placed with Veritys 
Limited an order for a large swithboard for controlling 8,000 kw. 
generators and power circuits. 


Isle of Wight Education committee have accepted the tender of 
the local electric light and power company for wiring the new 
recondary school at Newport at £89. 158. 


East Ham Council have accepted the tender of W. R Reynolds 
(out of 18 tenders submitted) for wiring the Central Carnegie Library 
at £271. 12s. 6d. 


The Oxford Electric Co. have pre with Bruce Peebles & Co., 
of Edinburgh and London, a further order for a motor converter, 
makir g the third order for this type of plant. 


Dublin United Tramway Co. have an order with Willans & Robin- 
son for а 1,000kw. steam turbine set, including alternator and 
e'ectrically-driven surface condensing plant. 


For 1 the Hornsey Rise fire station, London County Council 
received eight tenders (ranging from £140 to £195), and the lowest 
(that of W. J. Fryer & Co.) was accepted. 


The tender of Wm. Cory & Son has been accepted by London 
County Council for the supply of 25,000 tons of coal for Greenwich 
generating station at 14s. 5d. per ton. 


London County Council have accepted the tender of the Alldays 
& Onions Pneumatic Engineering Co. for supply of electrically - 
driven fans for the School of Arts and Crafts at £693. 


Bristol Watch committee have accepted the tender of the Post 
Office for the installation of 50 fire-alarm boxes of the Gamewell 
type at £878 per annum for 10 years, and £384 per annum after. 


Hull Electric Lighting committee have accepted the tender of 
Siemens Bros. & Co. for cables (there were nine tenders); that of 
Hedley, Brown & Co. for oils; and that of E. M. Parsons for wiring 
No. 8 sub-station. v 


Kettering Council have accepted the tender of W. T. Glover & Co. 
for 4-mile of cable at £300. 

Bristol Electrical committee have placed an order with Siemens 
Bros. Dynamo works for a steam turbo-alternator at £800. 


Worcester Council have accepted the tender of Morris & Co. for 
wiring the sewage works at £74. 10. Ж 


Yarmouth Electricity committee have provisionally accepted the 
tender of Down & Co. for 6,500 tons Scotch anthracite peas coal. 


Whitby Guardians have accepted the tender of Walker & Hutton 
for wiring wor& at the workhouse. 


The Electric Cable Co., of New York City, have received an order 
from tho N.Y. City Interborough for a large quantity of flexible 
mesh rail bonds, which, we are informed, are to be hereafter used 
exclusively by the Interborough Co. To meet the growing demand 
for this product the Electric Cable Co. are making extensive addi- 
tions to their plant at Bridgeport, Coun. 


BUSINESS NOTICES. 


Mr. W. Duddell has taken offices at 56, Victoria-street, West- 
minster, S W., to which address all business communications 
should in future be addressed. 


Mr. J. Erskine-Murray, D.Sc, M.I.E.E., consulting electrical 
engineer and wireless telegraphist, will remove on May 22 from 
Glasgow to Oswaldestre House, Norfolk-street, Strand, London, W.C. 


The Consolidated Accessories Co. have removed from Craven 
House, Kingsway, W.C., to 27, Clements-lane, London, E.C. The 
business of the company has been under the control of Mr. J. Mel. 
Cater since November last, in place of Mr. H. C. King, whose con- 
nection with the company then ceased. 


Е. Р. Allam & Co. have appointed J. Parkinson & Co., Post Office- 
chambers, St. Nicholas-street, Newcastle-upon-Tyne, as their sole 
selling agents in the Northumberland and Durham districts. 


BANERUPTOIES, LIQUIDATIONS, &c. 


Meetings of the creditors and shareholders of the British Electric 
Equipment Co. (Ltd.) were held on Tuesday. 

The Official Receiver (Mr. Winearls) reported that the company was 
formed in Nov., 1904, with à nominal capital of £40,000, to acquire from 
Mr. H. G. Nicholson, as a going concern, the business of electrical engi- 
neers and contractors, carried on under the style of the British Electric 
Equipment Co. The consideration was £15,215, divided into £7,215 
cash and £8,000 ordinary shares. The company also took over the 
liabilities of the business, and agreed to pay Mr. Nicholson £260 for com- 
mission previously earned. That gentleman was also appointed managing 
director at £1,000 a year. The total issued capital was £14,017. It 
appeared that out of £15,215 paid for the business by the company 
£10,000 was represented by goodwill. The business consisted of carrying 
out engineering contracts in connection with electric tramways for various 
town and district councils. It had been financed throughout by 
Mrs. Nicholson, who held charges amounting to over £12,000 over 
the debts due from the various councils. Those charges being upon book 
debts did not require to be registered under Sec. 14 of the Companies Act, 
1900, and consequently the creditors had no opportunity of knowing the 
exact position before giving credit to the company. A further fact to be 
noted was that until a month or two ago no register of mortgages was 
kept by the company. The circumstances under which tho3e charges 
were given to Mrs. Nicholson would be investigated with a view to testing 
their validity. In addition to those charges £2,000 5 per cent. deben- 
tures covering the whole of the company’s assets had been issued to Mrs. 
Nicholson to secure a present advance of £500 aud past advances of 
£1,500, and the validity of these bonds would also be questioned. An 
approximate statement of affairs showed total liabilities £25,493, of 
which £9,836 was unsecured ; the assets (valued at £2,000) were entirely 
absorbed by the claims of debenture holders, and there would be nothing 
for the unsecured creditors or shareholders. 

The liquidation was left in the hands of the Official Receiver and a 
committee. 


The discharge of Arthur Blackburn, electrical and mechanical 
engineer (trading with James Walker as Blackburn, Walker & Co.), 
Upper Lane Mills, Cleckheaton, has been granted, subject to 
debtor’s consent to a judgment for £20. 


Edwin Jas. Muddle, electrical fitter, &c., 69, Cromwell-road, and 
86 & 87, Western-road, Hove, has been adjudicated bankrupt. 
First meeting of creditors at 4, Pavilion-buildings, Brighton, on 
TAY 28, and public examination at the Court Нопве, Brighton, 

une 6. 


The Court has approved the payment of a composition of 10s. in 
the £ by Ernest C. Holt (trading as Holt & Co.), electrical engi- 
neer, Queen’s-arcade, Rhyl. The receiving order has been dis- 
charged and the adjudica'ion annulled. 


Claims against McPhail & Simpson's Dry Steam Patents Co. (Ltd.) 
by MAY 28, to Mr. J. W. Close, North British & Mercantile-buildings, 

eeds. 

A meeting will be held at 704, Basinghall-street, London, E.C., on 
June 17, to receive an account of the winding up of the Electro- 
Medical Supply Co. (Ltd.). 

R. W. Vicarey (Ltd.) is being wound up voluntarily. Mr. F. J 
Harper, County-chambers, Shrewsbury, is liquidator. 

А meeting will be held at Town Hall-square, Bradford, on June 18 
to receive an account of the winding-up of the Land & Water Elec- 
tric Power Synd. (Ltd.) 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey's Gate, Westminster, S.W., will sell by public auction on 
Wednesday, May 22 (at 11 a.m.), obsolete and unserviceable stores, 
including quantities of founders’ and lead ashes, crucibles, copper, 


| brass, lead, iron and steel, zinc, aluminium and other metals, 
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electric light carbons, electric cable, telegraph instruments, galvano- 
meters, ebonite, lathes and tools. weighing machines, &c. The lots 
may be viewed at the Royal Arsenal, Woolwich, on Friday and 
Tuesday previous to and on morning of sale. Catalogues at the 
War Office, Whitehall, the Ordnance Office, Tower, and the Ord- 
nance Office, Royal Arsenal, Woolwich. See also an advertisement. 


Plant for Sale.—Mr. V. Newport advertises for sale a 1 в.н.р. 
Morton gas engine, & 50 volt 10 ampere compound-wound dynamo, 
belting, main switchboard and instruments, Luna are lamps, &c. 


Plant Wanted.—Mr. Thomas Johnson, Prescott-street, Wigan, is 
advertising for а steam turbine, or other compact engine, either 
direct, rope or belt-driven. 

Agents Wanted.—An advertiser requires agents to sell electric 
light (wooden) casing on commission. 


Telephone Installation for Sale.—An advertiser has for disposal 
а second-hand private telephone installation, comprising 25 hole 
switchboard with indicators, буе pairs of cords and plugs, micro- 
telephone, seven table instr» ments, eight wall sets, battery boxes, &c. 


City of London Directory.— We have received а copy of the 
1907 (37th annual) edition of this very useful directory and official 
guide to the City «f London fromthe publishers, Messrs. W. H. & L. 
Collingridge, ** City Press offices, Aldersgate-street, London, Е.С. 
The new edition has been carefully revised and brought up to date. 
The usual information concerning the City Corporation, the com- 
mittees, the City officials, the Livery Companies, &c., which form a 
special feature of the directory, is again included. Thenames ofthe 
members of the new London County Council and of the various com- 
mittees of the Council are also given. The directory should prove 
most useful to business men and all having commercial relations with 
the City of London. The volume is divided into sections, Official 
and Educational," Livery Companies Guide, streets section, alpha- 
betical section (containing the name, address and trade or profession 
of every person or firm in the City), and a Trades Guide. An interest- 
ing Biographical section contains sketches (with portraits in some 
cases) of leading City men, and there is а good coloured map of the 
city, showing ward boundaries, &c. Much of the information given 
could not have been obtained before March, and therefore could not 
have been earlier published without detracting from the utility of the 
directory. The published price is 12s. 6d. 


CATALOGUES, &c. 


Telegraph Condensers,—The Telegraph Condenser Co., Peckham 
Park-road, London, S.E., send us а copy of a handsome publica. 
tion, which deals with their standard patterns of condensers for all 
clagses of telegraph works. 

Station Publicity.— Words of Wisdom ” is the title of a brochure 
just issued by the borough electrical engineer of Grimsby (Mr. 
W. A. Vignoles), directing attention to the advantages of electric 
lighting. 

Gib Cranes.—Another useful catalogue is to hand from Applebys 
Limited, which gives very full details of steam and electric gib 
cranes. The catalogue is of convenient size for carrying, and at 
the end a number of pages of squared paper are provided for 
draughting purposes. Almost every type of this class of crane is 
described and illustrated. - 

Electro-Medical Apparatus.—A fully-illustrated list of electro- 
medical apparatus has just been issued by Krupka & Jacoby, Lon- 
don. The list gives details and prices of accumulators, trans- 
formers, surgical lamps, induction coils, small motors and electrical 
surgical instruments. An interesting item is the hydro-electric four- 
cell bath, by which currents can be made to traverse various parts 
of the body. 

Imports.—The following are official values of electrical machigery, 
material and apparatus imported into this country (a) during April, 
1907, and (b) during the current year from Jan. 1 to April 80, with 
the increases or decreases compared with the corresponding periods 
of 1906 :— | 

Electrical machinery, (а) £50,177 (increase £12,960), (0) £194,370 (de- 
crease £7,860) ; telegraph and telephone cables, (а) £44,948 (increase 
£32,856), (b) £121,670 (increase £67,950) ; telegraph and telephone appa- 
ratus, (a) £21,248 (decrease £8,892), (2) £83,057 (decrease £30,085) ; 
other electrical wires and cables: rubber insulated, (а) £12,174 (increase 
28,783), (b) £35,428 (increase £6,948) ; with other insulations, (a) £3,579 
(decrease £5,658), (L) £31,450 (decrease £719); other electrical goods 
and apparatus, (а) £42,722 (increase £6,825), (b) £177,871 (increase 
£6,144). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £124,671 (increase £33,914), 
(b) £419,176 (increase E50, 238). 

Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including tclegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from May 7 to 13, with the ports of 
destination :— 

Aden—£84 (telegraph material). Africa— Alexandria, £67; Beira, 
£109; Benguela, £60 (telegraph material); Cape Town, £380 (including 
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£25 telegraph material); Delagoa Bay, £48; Durban, £1,339 (includ" 
ing £1,284 telegraph material); Port Elizabeth, £23. Argentina — 
Buenos Ayres, £2,313 (including £1,759 telegraph material). Australasia 
Adelaide, £83 ; Auckland, £214 (including £82 telegraph material); Fre- 
mantle, £229 ; Hobart, £50; Lyttelton, £73 ; Melbourne, £587 (includ- 
ing £273 telegraph material); Otago, £40; Perth, £619; Wellington, 
£38. Belgium—Brussels, £253; Ghent, £78; Ostend, £86. Brazil 
Rio Janeiro, £298; Santos, £871. British Guiana —Dsmerara, £64. 
British North Borneo—Labuan, £20 (telegraph material). JBurma-— 
Rangoon, £60. Canada—St. John’s (N.F.), £43 (telegraph material). 
Ceylon—Colombo, £382, China—Hankow, £142; Shanghai, £384 (in- 
cluding £59 telegraph material); Tientsin, £153. Cochin China—Sai- 
gon, £25. Corea—Chemulpo, £40. France—Boulogne, £14. Germany— 
Bremen, £32; Cologne, £17. Holland —Amsterdam, £105 (including £23 
telegraph material); Flushing, £166. Hong Kong, £490. India—Bom- 
bay, £2,489 (including £1,989 telegraph material); Calcutta, £2,586 
(including £933 telegraph material) Japan—Nagasaki, £37; Yoko- 
hama, £27. Madeira, £17 (telegraph material). Mauritius, £122. 
North Atlantic 21, 620 (telegraph material). Portugal— Oporto, £43. 
Russia—St. Petersburg, £46. St. Helena, £61 (including £37 telegraph 
material). Siom—Bangkok, £50. Straits Settlements —Penang, £73 (includ- 
ing £14 telegraph material); Singapore, £98. Sweden—Stockholm, £560 
(telegraph material). Uruguay—Monte Video, £32 (telegraph material). 
West Indies —St. Thomas, £15,000 (telegraph material). Total, £52,930, 
against £18,493 in the corresponding week last year (May 9 to 15). 


According to official returns for April, 1907, the value of electrical 
goods and apparatus (other than machinery and telegraph and telephone 
wire) exported from the United Kingdom was £122,908, compared with 
£103,285 in the corresponding month of 1906 and with £272,707 for 
April, 1905, an inorease of £19,623 compared with 1906 and a decrease of 
£149,799 compared with 1905. For the four months of 1907 the total 
value of these goods was £638,645, compared with £828,020 for 1906 
and with £650,474 in 1905, showing decreases of £189,375 and £11,829 
compared with 1906 and 1905 respectively. 'Тһе value of electrical 
machinery exported in April, 1907, was £97,368, compared with £67,531 
in April, 1906, and £33,061 in April, 1905, increases of £29,837 and £64,307 
5 The total value of electrical machinery for the four months 
ended April 30, 1907, was £302,981, compared with £271,594 in 1906 
and £201,825 in 1905, increases of £31,837 and £101,156 respectively. 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Norse.—The undermentioned Applications (except those marked ) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When. 
Complete Specification accompanies application, an asterisk is affixed. 


February 28, 1907. 
8,5154/06 De Marvay. Accumulators. (Date applied for, 6/4/06.) 
4,842 PHILrorr & ALDERTON. Liquid switch for control of electric motors. 
4,844 WEST. Storage batteries. 
4,846 SKIDMORE. Joints of railway and tramway rails. 
4,854 Bamber. Production of electric current. 
4,865 Lockwoop. Holders for incandescent lamps. 
4,867 WaLsH. Axle boxes for railway and tramway vehicles. 
4,927 CHAPLET & Socikt& La Ngo MzTaLLURGIE. Electric furnaces. 
(Date applied for, 25/9/06.) | 


4,930 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for conductors. 
4,951 B.T.-H. Co. (G.E. Co., U.S) Arc lamp”. 
Ma: ch 1, 1907. 


19,2194/06 Watkinson & PAYNE. Electrical resistance device. (Date 
applied for, 28/8/C6.)*t 

4,937 Оплом. Insulating composition. 

4.950 Bisset. Lifeguard for electric tramways, &c. 

4,986 Extwoop. Reversible turbine. 

4,988 Heyrtann & Korpa. Rotary transformers. 
20/6/06.) 

4,995 FonrEsQUE-REDMAN & Suita. Fus's and fuse carriers. 


(Date applied for, 


5,012 Cook. Electrical protective apparatus.“ 

5,025 Grirritas & Вере. Current collector. (Date applied for, 
5/5/06.) | - 

5,036 Uzac. Manufacture of tubular articles by electrolysis. (Date 


applied for, 3/3/06 )* t | 

5,057 В.Т.-Н. Co. (G.E. Co., U.S.) Regulating electric lighting systems 

Магеһ 2, 1907. 

5,066 Hann & INGLE. Earth return connections. 

5,100 Соте & Prerron. Electric furnacs for the continuous extraction of 
zinc from its ores. ; 

5,116 MoArrIxE. Switches.“ 

5,120 JoHNsoN. Automatically cutting off current from overhead cranes 
or any electrical machine. 

5,155 LEITNER. Compound electric motore. 

19,9514/06 SzrroN-JcNEs. (Decker Electrical Mfg. Co., U.S.) 
(Date applied for, 7/9/06.) 4 

19,9518 06 Serron-Jongs. (Decker Electrical Mfg. Co., U.S.) Platesand 
connectora for batteries. (Date applied for, 7/9/06.)*t 

19,951c 06 SErroN-JoNES. (Decker Electrical Mfg. Co., U.S.) 
(Date applied for, 7/9 06.)* 


Batteries. 


Batteries. 
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SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATION. 
25,154 CAYLEY X Epwarps. Fluid pressure turbines, 


1906 SPECIFICATIONS, 

3,316 VoRgLKER & Svrsmm. Resistances for heating vessels and the like 
by electricity. 

4,649 TouRTRL & Jouws. Coin-freed electric supply apparatus. 

4,838 LAKE. (Smitb.) Electric motors. 

4,819 RaAvENSHAW, MIDDLETON & TowNsEND. Magnetic clutches. 

4,959 LAKE. (Lentz.) Safety guards or fenders for tramways. 

4,961 Lea. Measuring and recording the flow of electrical forces. 

4,9:5 HETTISGER. Selective or multiplex wireless signalling, signalling 
with connecting wires by alternating currents, and coastruction 
of wave metera. 

5,057 How. RTH. (Maschinenfabrik Oerlikon.) Synchronous alternating 
current generatore. 

5,136 Crespy. Single-phase dynamo-electric machines. 

5,167 MoncaN CRUCIBLE Co. & Sprers. Pneumatic holders for commu- 
tator brushes. 

5,261 B.T.-H. Co. & Horrs. Self-regulating dynamo-electric generatora. 

5,262 B.T.-H. Co. & Horps. Suspension of the motors in electric vehicles. 

5,450 Waker. Collection of current from direct-ourrent dynamo. 

5,495 FIEDLER. Secondary batteries. 

5,555 Brockie. Regulating mechanism for arc lamps. 

5,952 FIELD & Евквахті. Electro- magnetic switches. 

6,006 B. T.-H. Co. (G. E. Co, US) Switches. 

6,010 Woopnovuse. Conduit for clectric conductora. 

7,232 HEwER, Distribution boxes or section pillars. 

7,627 B.T.-H. Co. (G.E. Co., U.S.) Electric railway systems. 

7,916 TounrEL X JonNs. Electric time switche. 

7,997 YATES & ALBROW. Coin-freed apparatus. 

8,235 LOWENHERZ. Automatic switch for portable incandes:ent lamps. 

9,146 Hatt, Terminal for use with electric conductors. 

9,859 Jacosy. Electric motor starting and regulating switches. 

10,016 B. T. H. Co. (G.E. Co., U.S.) Starting devices for electric motors. 

11,639 Broxaw. (Lux.) Metallic filaments for glow lamps. 

11,690 Recorp & Bevis. Switches. 

12,024 ELECTRICAL IMPROVEMENTS (Ltd.) & Hackisa. Electrically light- 
ing up gag lamps. 

12,386 Kakixskx. Contact devices with a swinging plug. 

12,896 BRECKNELL, Munro & RoagBs & Munro. Bow trolleys. 

13,207 Wisk. Incandescent lamps. 

13,391 Surg. Electric cooking stoves. 
15,021 CONSORTIUM ков ELEKTROocHEMISCHE INDUSTRIE GES. Bodies of 
5/7058.) filaments for incandescent lamps. (Date applied for 

! .) 

15,022 Вснмівреп & WesENFELD GRZ. Electrical winding apparatus for 
clocks. (Date applied for, 7/3/06.) 

15,107 NasmitH. (Carbone.) Three-phase arc lamps. 

15,281 Brookes. (Cushman Electric Co.) Electric controllera fcr variable 
speed motora, 

15,500 Binko & Рнеміх Егкствіс HEATING Co. Electric radiators. 

15,727 JUNGNER. Primary galvanic elements. (Date applied for, 12/7/05.) 

15,784 RouwsgYILL & Brims. Time measuring device for telephone con- 
versat ions. 

16,545 Korn. Measuring the exposure of a selenium cell. 


16.568 Janpus Arc Lamp & ErEcTRIO Co. & JONES. Are lamps. 
16,597 STORER & COOPER. Systems of control for electric motors. (Date 
applied for, 24/7/05. )t+ ° 


16,702 Minis. (Hale and Kilburn Mfg. Co.) Car seats. 

16,825 RuTLEDGE. Steam turbines. (Date applied for, 25/7/05.)+ 

16,905 Basssrr. Thermo-chemical generator of electricity. (Date applied 
for, 27/7/05.) 

17,419 HAHNER. Switches or line selectora for telephones, (Date applied 
for, 14/11/05. )+ 

17,513 BUTCHER, BUTCHER & Brown. 

17,560 SrEINMETZ. Dynamo electric machines. (Date applied for 7/8/05.) 

17,589 ELLIs. Securing shades of silk or like materials to electric lamps, 

18,255 KLEIxSTRt BER. High-tension section-insulator for electric tram- 
ways or railways, (Rights under Patents, &c, Act, 1901, not 
granted.) 

18,290 Justice. (Melms & Pfenninger Ges.) Turbines. 

18,517 Justice. (Melms & Pfenninger Ges.) Elastic fluid turbines. 

18,876 5590 d Cooling of electric transformers. (Date applied for, 

.) 

19,249 HavpzN. Electrical sparking devices. 

19,587 KAFFERLE. Electro-magnetically operated temperature regulating 
apparatus. 

19,482 EisEMANN. Electrical ignition arrangements, 

19,595 SIEMENS Bros. Dynamo WORKS. (Siemens Schuckert- Werke.) 
Control of speed of motors or other machines. 

19,717 FELTEN & GUILLEAUME- LAHMEYERWERKE A.-G. Alternatiug current 
machines. (Date applied for, 4/9/05.) 

19,878 Dx Forest WinELEss TELEGRAPH SYND. (De Forest). Apparatus 
for signalling by electromagnetic waves. 

20,150 Hanpan. (Caldwell.) Current-collecting trolleys. 

20,255 Асрівевт. Mercury vapour or like electric lamps. 
for, 20/9/05.) 

21,005 NakcaERATH. Collector rings for dynamo electric machines, 
(Date applied for, 22/9/05.) 

21,050 Уквттүв Їлмттер & Roagrs, Brush Holders. 

21,159 ALLGEMEINE ELEK.-GEs. Regulation of single-phase dynamo electric 
machines of the commutator type. (Date applied for, 15/9/05.)+ 

21,658 KiELL, Regulating electrically heated incubators, 


Arc lamps. 


(Date applied 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Eastern Telegraph Co. (Ltd.) 


The seventieth ordinary general meeting of this Company was held on 
Tuesday, at Electra House, London, E. C., under the presidency of Sir 
Joan Wore Barry, K.C.B. 

The ASSISTANT SECRETARY (Mr. H. St. L. Smith) read the notice 
calling the meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, on the occasion of our last 
general meeting authority was given to alter the date of the Company's 
financial year, and to give effect to this resolution accounts have been 
prepared for the three months to Dec. 31, 1906, which are now submitted 
for confirmation. Before moving the usual resolution for the adoption of 
the report and accounts, it has been customary in the past to enter with 
some detail into the relative items of receipts and expenditure, with the 
object of explaining any important variations therein, but, as the accounts 
now before us are for a broken period, it would be somewhat difficult, and 
possibly misleading, to attempt any such comparison with any previous 
accounts. I have the pleasure to state that in the aggregate our receipts 
show an improvement of about £9,000 compared with the corresponding 
quarter of 1905. At our last meeting I referred to the decrease in the 
message receipts on the correspondence exchanged with India, China 
and Japan, Egypt and South Africa. The receipts from trafis with 
China and Japan still show a falling off as compared with the corre: 
sponding period of 1905. This is owing to the general decreas; of 
traffic coming after the inflation caused by the Russo-Japanese war, but 
there are signs that this last-named traffic is on the road to recovery. 
To a large extent our South African traffic has always depended on 
mining business, and I am afraid that, judging from the present atate of 
that industry, it will be some time before we are likely to regain our 
former amount of traffic. I am in hopes, however, that in course of time 
the general commercial business of South Africa will gradually increase 
во аз to make up what we have lost through the falling off in the Stock 
Exchange business of the mines. Our receipts from correspondence 
exchanged with India, South America and Egypt show substantial 
increases, but against this we have had, in respect of Egypt, to carry 25 
per cent. more work for the same money, and the same remark, to a less 
extent, is true with respect to India. 

With regard to the expenditure, it is, as I have stated, somewhat 
difficult to draw any comparisons, but I may mention that the accounts 
for the period under review contain no variations of an important 
character. Working expenses have increased during the quarter for 
the reasons stated at our last meeting—viz., in consequence of the 
augmentation of our staff abroad, rendered necessary by the larger 
volume of work to be handled consequent upon the important reductions 
which have from time to time been made in the tariff, and to the 
automatic increases in the salaries, but apart from the increase under 
the heading of salaries and wages, expenses have remained normal 
during the quarter. The laying of the new cable between Porthournow-— 
Fayal and St. Vincent to which I have before referred, has occasioned an 
increase in our contributions towards the expenses of other companies’ 
stations where our cables are joined up. Аз a set-off against these items 
of increased expenditure, the expenses in respect of the maintenance of 
our cables are a good deal below the average, the reason being that the 
amounts received for charter of our repairing steamers by other companies 
is larger than usual. The net result of working for the nine months to 
Dec. 31, 1906, is that we have an available balance of £284,752, and, after 
making suitable provision for our reserve funds, we are able to propose the 
payment of a final dividend of 1} per cent. and a bonus of 2 per cent., 
making, with the previous distributions, a total payment of 52 per cent. 
for the nine months. This is equivalent to our customary distribution at 
the rate of 7 per cent. per annum including dividend and bonus. I am 
pleased to be able toinform you that, as the result of protracted negotiations 
with the Portuguese Government, the concession which this company 
held, conveying the sole right for landing cables between Great Britain 
and Portugal and between Portugal and Gibraltar and Malta, has been 
extended for a further term of 15 years, I now move the adoption of the 
report and accounts, and the declaration of the dividend and bonus. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) seconded the motion, which was carried 
unanimously. 

А resolution was passed approving the payment to the auditors of an 
additional fee for the extra audit necessitated by the alteration in the 
period for the termination of the company's financial year, aud a cordial 
vote of thanks to the chairman, directors and staff for their services 
terminated the proceedings. 


Eastern Extension Australasia & China Telegraph 


Co. (Ltd.) 


The sixty-seventh half-yearly general meeting was held on Wednesday, 
at Electra House, London, E.C., under the presidency of Sir Joun WoLFE 
Barry, K.C.B. 

The GENERAL MANAGER and SECRETARY (Mr. F. E. Hesse) 
read the notice calling the meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, the gross revenue for 
the half-year under review amounted, in round numbers, to £296,000, 
against £317,000 for the corresponding period of 1905, showing a decrease 
of £21,000, which is mainly due to the abnormal traffic created by 
the Russo-Japanese war having ceased to exist. The traffics which were 
not affected by the war continue to show a steady improvement, 
and I am happy to say we are still holding our own in the keen com- 
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petition that is being carried on between the Government Pacific Cable 
and our system for the Australasian traffic. The working and other ex- 
penses amounted, in round numbers, to £139,000, against £135,000 
for the corresponding period of 1905, showing an increase of £4,000. 
This is accounted for by the supplemental allowances which it was 
found necessary to make to.the staff to meet the rise in exchange 
in the value of the dollar in the Straits Settlements and China, 
and the exchange differences affecting expenditure due to the same 
cause (as shown in Abstracts B and C of the printed accounts). 
The items referred to are £4,223, £2,876 and £1,057, aggregat- 
ing £8,156, and, in order to appreciate the detrimental effect which 
the recent substantial rise in exchange had upon the European 
steff serving in the Far East it is necessary to bear in mind that their 
salaries and allowances are fixelin aterling and converted into currency 
at а rate regulated by the rate of exchange of the day. Consequently, 
when the value of the dollar rose from 18. 9d. in 1901 to 2s. 4d. at the 
beginning of last year, while the purchasing power of the dollar had by no 
means increased correspondingly with the rise in exchange, your Directors 
felt bound to givesuitable relief under such unfavourable circumstances. 
But for this special expenditure, the working expenses would have shown 
а decrease of, roundly, £4,000, in consequence of the cost of repairs to 
cables having been exceptionally light during the past half-year. 

The net profit for the half-year amounted to £138,385, and, after adding 
£88,958 brought forward from the previous half-year, there remained an 
available balance of £227,000. The usual quarterly interim dividends of 
23. 6d. per share were paid during the past year, and it is now proposed to 
distribute a final dividend for the year of like amount, making a total divi- 
dend of 5 per cent. In addition a bonus of 4s. per share will be paid, making 
a total distribution of 7 per cent. for 1906. The usual additions have 
been made during the past year to the maintenance ships, insurance, and 
depreciation funds, and, after adding £75,000 of the revenue balance to 
the general reserve fund, the sum of £17,844 is carried forward. 

During the past year our two New Zealand cables, the Hong Kong-Foo- 
chow and Foochow-Shanghai cables, as well as the Saigon-Singaporecable, 
have been partially renewed. The lengths of new cable inserted in these lines 
aggregate 464 nautical miles, and the cost of the renewals, amounting to 
£44,160, has been debited to the general reserve fund. You will have learned 
from the printed report that, with a view to further improving tele- 
graphic communication with the Far East, we have obtained a con- 
cession from the Dutch Government for the laying and working of a 
submarine cable been Java and the Cocos Islands. The length of cable 
involved is about 820 nautical miles, and is estimated to cost about £80,000. 
A portion of the cable will be supplied from our stock at Singapore, and 
the remainder will be manufactured and sent out from this side. The 
new communication is expected to be opened towards the end of the 
current year, and will provide a useful alternative route for our Far East 
traflie. I now move the adoption of the report and accounts, and the 
declaration of the dividend and bonus set out therein. 

The MARQUESS OF TWEEDDALE seconded the motion, which was 
carried unanimously. 

The retiring Directors (Sir John Wolfe Barry and Mr. Francis A. Bevan) 
were then re-elected, as were the retiring auditors, Messrs. Deloitte, 
Plender, Griffiths & Co., and Welton, Jones & Co. 

Mr. J. NEWTON then proposed a vote of thanks to the Chairman, the 
Directors and the staff. He observed that the dividends paid by the 
Company seemed to be as secure as Consols, and they were paid 
almost as regularly to the day. The shareholders could not be 
too thankful that they had such an able administiation of their affairs. 
He often attended the meetings and was surprised that no shareholders 
asked any questions—a fact which he regarded as positive ovidence of the 
satisfaction prevailing among their entire body. . He did not think 
that a dividend of 7 per cent., although satisfactory and paid very 
regularly, was too much in the case of submarine cable property. The 
Company had rendered the world greater services than it was possible to 
estimate in figures, and therefore a dividend of 7 per cent. ought not to 
be begrudged, and there ought not to be the outcry they sometimes read 
in the newspapers about cheaper submarine telegraph communication. 
What with codes, &c., telegraphic communication was, he said, as cheap 
now as letter writing used to be 70 or 80 years ago. 

Mr. O'BEIRNE seconded the motion, which was carried unanimously. 

The CHAIRMAN : On behalf of the Directors, the staff, and myself, I 
wish to give you my hearty thanks for the renewed vote of confidence 
which you have expressed in us. I assure you that no Board could, I 
think, give greater application to the interests of their shareholders than 
the Board of the Eastern Extension Company, and we hope that we shall 
continue to be as successful in the future as we have been in the past. 

The proceedings then terminated. 


Western Telegraph Co. (Ltd.) 


The sixty-seventh ordinary general meeting was held at Electra House, 
Finsbury-pavement, on Wednesday, under the presidency of Sir Jons 
WoLrE Barry, K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting, 

The CHAIRMAN : It is a source of gratification to the Board that we 
are адаїп able to submit to the shareholders a very satisfactory report 
and statement of accounts, although a large proportion of the increased 
message revenue was due to a very exceptional and regrettable cause — 
namely, the lamentable earthquake which devasted the city of Valparaiso 
in August last year. This disaster was responsible for the interruption 
of a competing route and the diversion to our system of the whole of the 
traffic with that district, which was naturally of abnormal volume during 


the period immediately succeeding the catastrophe. Apart from this 
especial circumstance there was, however, considerable commercial 
activity in the several countries of South America which are served by 
the Company, and traffic with Brazil and the River Plite exhibits 
small but steady progress. The revenue for the period sinee January 1 
last is only slightly below that for the corresponding period in 
1906. Reverting to the accounts for the half-year under review, the 
gencral expenses in London, compared with the corresponding period 
in 1905, show an increase of £294, which calls for no special comment. 
Those at our stations were more by £5,642. This amount includes an 
increase in salaries and wages of £2,065, due to annual promotions, over- 
time, and additional staff engaged during the half-year. Maintenance 
of land lines, electrical expenses, &c., caused an increased expenditure 
of £941. Repairs to buildings cost £531 more, and furniture for addi- 
tional staff quarters accounts for an extra expense of £1,048. There 
are several other items of augmented and a few of decreased ex- 
penditure. There is one special item of expenditure—namely, that 
of expenses in connection with ‘negotiations. This represents this Com. 
pany’s proportion of the expenses and payments connected with the 
concessions recently granted for the new cables from England to the 
Azores and St. Vincent, Cape Verde Islands. We have considered it 
better to debit this amount against the revenue account for this half-year 
instead of spreading it over a period. Expenses attending maintenance 
of cables, amounting to £40,928, show on balance a decrease of £11,287. 
The expenses in connection with our cable steamer ‘‘ Norseman” 
were more, in consequence of the cost of her survey and consequent 
repairs, being £1,743 more than in the December half-year of 1905. 
On the other hand, there was a decrease in the ordinary working 
expenses of this vessel, and in the result this ship has cost £993 
more than in the corresponding half-year of 1905. The steamship 
* Noree" was laid up for the whole of the period under review; 
consequently the insurance of the hull and machinery, depreciation and 
consumption of stores, harbour wages, &c., were borne by the Company in 
place 'ofithe charterers by whom she was employed in 1905. This ac- 
counts for an increase of £911. As you know, we are anxious to 
dispose of this ship. The old ‘‘ Cormorant” was only in commission for 
four months this half-year, and the expenses were less by £1,507. The 
new boat ''Cormorant II." accounts for £3,460, which did not appear 
in the corresponding half.year's accounts. The expenses of the store 
ship Norna " show а small increase of £87. Chartered steamers cost us 
less by £8,080, and 113 knots less cable was expended in repairs than in 
1905, representing a saving of £12,229. Sundry expenses at stations, &c., 
in connection with repairs were more by £475, representing the cost 
of cable repairing outfits and gear supplied to various stations. Our 
stock of spare cable was larger in this than in the corresponding 
half-year, and the insurance and amount written off for depreciation 
was, therefore, more by £510. The amount received for the charter of 
the Company's cable steamers was less ру £4,090, as the c.s. ** Norse was 
hired by the Eastern Telegraph Co. for 172 days in the latter half-year 
of 1905. The result of all these increases and diminutions is, as I have 
said, а saving of £11,287 under abstract C. After providing £16,000 for 
debenture stock interest and £3,415 for income tax, there remains а 
balance of £193,176, to which is added the sum of £2,663 brought forward 
from June 30 last, making a total of £195,839. First and second 
interim dividends, amounting to £62,379, have been paid, and after trans- 
ferring £100,000 to the general reserve fund, £5,000 to the maintenance 
ships' reserve fund, £10,000 to the marine insurance fund and £10,000 to 
the land and buildings depreciation fund, there remains а balance of 
£8,460, which is carried forward to the next account. Although the sum 
of £100,000 has been transferred to the general reserve fund the pro- 
prietors will observe that the fund has been depleted during the halt. 
year by no less than £74,315, being the balauce of the cost of the new 
St. Vincent-Fayal cable, so that the net amount by which the fund has been 
increased was lees than £26,000. Furthermore, our reserves, nominally 
amounting to somewhat over a million and a quarter, are not entirely repre- 
sented by liquid assets. Гог example, the capital expended exceeds that 
issued by nearly £18,000, spare cable and stores in hand stand at nearly 
£60,000, and the investments at the present market price show a deprecia- 
tion of something between £70,000 and £80,000. Part also of our reserves 
are of necessity employed as working capital. The shareholders have con- 
sistently endorsed the policy of the Directors in building up and main- 
taining substantial reserves, which we still consider absolutely imperative. 
In our extensive system there are at least 4,000 knots of submarine 
cable which have been submerged for over 30 years, and almost the whole 
of this is in very deep water. Another factor which is constantly before 
the Board, and the consideration of which I earnestly submit to the share- 
holders, is that our prosperous condition is apparently exciting envy, so 
that further competiton is threatened from several quarters. In these 
circumstances we feel sure of the continued support of the proprietors in 
fortifying our general reserve fund. I now move the adoption of the 
report and accounts. 

The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K. C. M. G.) 
seconded the motion. 

Mr. GEORGE ENNIS said he felt that the Directors deserved the 
highest commendation for the report submitted on that occasion. The 
Chairman had pointed out that although the amount placed to the 
reserve fund, £100,000, was large, yet it must be considered depleted 
by the amount taken from it in connection with the St. Vincent-Fayal 
cable; but he presumed that that cable was a valuable asset and not a 
bad investment. Не was sure that the shareholders would continue to 
support the Directors’ policy of maintaining the reserve fund, although 
he hoped that when another half million had been added to it the 
shareholders might expect to receive an increase in the dividend. 

The CHAIRMAN : I did not wish for a moment to suggest in what I 
aid before that the expenditure upon the new St. Vincent-Fayal cable 
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was not a good investment; on the contrary, I think it is a very fine 
investment indeed. The shareholders, however, will realise that unless 
we had had the reserve fund, we should have been obliged to raise fresh 
capital in order to provide that cable, which was necessary for our system. 
It was, therefore, perfectly legitimate to take the money required for it ont 
of our reserve fund, which really exists for the very purpose. As to the 
distribution of a larger dividend, Iam bound to say that I do not think 
that that is very probable in the immediate fnture. I have always 
said that in such an enterprise ns a submarine cable it is most 
desirable to keep the dividend to а normal figure as far as possible, во 
long as we do not get too rich, and at present, and for some time to come, 
I do not think we shall be in that position. 

The resolution was carried unanimously. 

А cordial vote of thanks to the Chairman, the Directora aud the Staff 
terminated the proceedings. 


West Coast of America Telegraph Co. (Ltd.) 


The tenth ordinary general meeting was held on Tuesday under the 
presidency of Sir Jonn Denison-PENpER, K.C.M.G. 

The SECRETARY (Mr. Fred. L. Robinson) having read the notice 
convening the meeting and the auditors’ report, | 

Тһе CHAIRMAN said: Gentlemen, you will notice from the report 
that the gross revenue for 1906 was £68,048, compared with £50,808 
last year, showing an increase of £17,240. The expenses for 1906 
were £34,173, compared with £31,114 in the previous year, thus also 
exhibiting an increase of £3,059. Тһе chief items in the increase in the 
expenses are salaries £1,358, and you will understand that this is not an 
amount which we can really control to any very great extent, because, 
аз теп remain year after year with you, we are bound, of course, to 
do something for them. In this Company I am sorry to say that we 
have not been able to do very much, and when you consider that there is 
no pension fund to look forward to I think that you may regard the increase 
in the item of galaries as small. Rents show an advance of £329, travelling 
expenses are £401 more, and on maintenance of cables there is an 
increase of £483. The cables maintenance is, of course, always a vari- 
able item, depending entirely on the number of breaks in the year. 
The expenses connected with the maintenance of land lines were £203 
more, and the earthquake at Valparaiso cost ue £212. The only decrease in 
the expenses is in electrical instruments, and these were £125 less 
in 1906 than they were in the previous year. I am glad to say that 
the satisfactory revenue we have earned (and the various increases 
have not been large) has not been owing to any special cause, but is 
really attributable to good sound trade with the West Coast; and there 
is no reason to suppose that this will not be maintained, and even 
increased possibly. The disastrous earthquake at Valparaiso we are 
all ‘aware of. It broke both our cables, and I think that our staff 
there and all those working for us are to be congratulated on the 
way they got things through again. One cable was repaired, I 
think, within about six days, and the otber cable within a fortnight. 
I am thankful to say that none of our staff were injured by that awful 
catastrophe, This is the first time for many years that your Directors 
have been able to appear before you in a position to pay a dividend. You 
will remember that at the time this Company (it is a good many years 
ago now) was in а very prosperous state it was working in conjunction 
with another company, and those who were responsible for the manage- 
ment and the direction at that time did everything they could, I think, 
to maintain the position ; but those who were acting as friende, and who 
might have been looked upon аз such, were really, I think, only waiting 
until they saw а chance of turning round, depreciating the value of your 
property, and then trying to buy it up at their own price. However, 
just at that time the Western Company stepped in and assisted the West 
Coast of America Co. in the position the latter were then in, with the 
result that, slowly I аш bound to admit, but surely, year by year, we have 
improved the position, and we are at last now enabled to again enter the 
list of dividend-paying companies. Some shareholders might say that a 
dividend of 24 per cent. is not a very large one, but I ask you just for a 
moment to consider the position of the Company. You have cables 
which are 30 years old, your ship is about 30 years old too, and your 
Directors will have to accumulate a strong reserve fund. The policy of 
your Directors, however, is not to inflate the value of your shares by paying 
a big dividend because we made a considerable profit this year, but to 
increase the value of your capital by putting aside a strong reserve, without 
which I do not regard any cable company as being in anything like а secure 
position. I now move the adoption of the report and accounts. | 

Sir ALBERT J. LEPPOC CAPPEL, K. C. I. E., seconded the motion, 
which was carried unanimously. 

The CHAIRMAN then moved approval of tho dividend of 23 per cent. 
(tax free) for the year 1906, which was seconded by Mr. F. WALTERS, 
and carried unanimously. 

The retiring director and auditors having been re-elected, a cordial 
vote of thanks to the chairman terminated the proceedings. 


West India & Panama Telegraph Co. (Lid.) 


The sixtieth ordinary general meeting was held on Wednesday, Mr. 
WarTrER BIsnor Kincsrorp presiding. 

The MANAGER and SECRETARY (Mr. R. Т. Brown) read the notice 
calling the meeting and the auditors' report. 

The CHAIRMAN said : Gentlemen, the total amount for the half-year 
to credit of revenue is £31,203. 93. 7d., compared with £29,031. 13a. 9d. 
for the corresponding half-year, an increase of £6,171. 15s. lOd. It 
may be of interest, in passing, to mention that the half-year under 
review has yielded the largeat receipts for any December half-year since 


the year 1893 (excluding, of course, the half-year of Dec., 1898, when we 
derived an abnormal receipt from the Spanish-American war traffic). 
The greatér part of the above-mentioned increase of £6,171 arises from 
traffic the receipts from which, as mentioned in the report, showed a 
satisfactory increase of £5,460 over the results for the corresponding period. 
In analysing the figures, however, we find that approximately 70 per cent. 
of this increase was yielded by the foreiga group of stations, the British 
section accounting for the remainder. Weare thus once again indebted to 
the foreign stations for the greater part of an increased revenue derived 
from our message receipts. The expenses for the half-year are £21,612, 
against £23,231—showing a reduction of £1,619 on our expenditure for the 
corresponding period. Apart from a few minor savings in certain other 
items of expenditure, this reduction of £1,619 is attributable to our ship 
having been engaged on cable repairing work for only 78 days as com- 
pared with 159 days in the same period of 1905. Considering the very 
extensive area over which our cables operate, the earnings of the 
Company, ass you know, have always been, and stil are, very 
small. It is, therefore, encouraging to be able to report that the pre- 
sent balance of revenue of £12,051 is the best that we have had in апу 
half-year ending either in June or December during the last eight years, 
even if we exclude from it the £1,000 transferred from incometax account. 
As to this item, gentlemen, I ought just to explain that we recently suc- 
ceeded in making moresatisfactory arrangements with theIncome Tax Com- 
missioners as to the basis of the Company's assessment for income tar, 
which has enabled us to release that amount. To sum up the figures, our 
receipts are £34,203. 9s. 7d., and our expenses £21,611. 19s. 7d., leaving 
a balance of £12,591. 10s. ; to which is added £1,547. 108. 6d. interest 
on investments, and £312. 16s. 8d. brought forward from last half-year, 
making a total to be dealt with of £14,451. 17s. 2d. The Directors 
accordingly recommend the payment of 88. per share on the first 
preference shares, being 28. balance of arrears and 6s. dividend 
in full for the six months to Dec. 31, 1906, together amounting 
to £13,825. 4s., carrying forward a balance of £626. 13s. 2d. The 
Board have much satisfaction in thus being able to recommend a 
dividend which finally clears the first preference shares of the arrears of 
dividend which began to accrue 64 years ago. I now move the adoption 
of the report and accounts, and the declaration of the dividend set out 
therein. | 

Кыл as HOLMES seconded the motion, which was unanimously 
adopted. 

The Directors were authorised by resolution to expend a sum of £346 
in reimbursing the Kingston etaff of the Company for their losses caused 
in the recent earthquake. The Chairman explained that the earthquake 
which destroyed Kingston, the capital of Jamaica, had done some damage 
to the Company’s premises there, but, fortunately, no loss of life occurred 
amongst the Company’s staff. Some injury had, however, been caused 
to several members of the staff, one old servant of the Company—12 mes- 
senger —having been badly injured. Several miles of landlines connecting 
up the Company's cables had been destroyed. He was glad to be able to 
state that Mr. MacLeod, their clerk-ia-charge at Kingston, had, at great 
personal risk, succeeded in digging one instrument out of the ruins, and 
with it had established a temporary office a few miles from Kingston. In 
this way telegraphic communication with the outside world had been 
promptly opened, and this means cf communication was the only one 
available for several weeks, and enabled full tidings of the terrible disaster 
to be published. The staff had partially lost their homes and effects, 
and the amount of £346 was the estimated loss. The Chairman read a 
letter from Mr. Hamar Greenwood, M.P., who happened to be in Kingston 
at the time of the earthquake, eulogizing Mr. Macleod’s services, as well 
as those of the Company’s staff generally. 

The retiring director, Mr. Henry Holmes, was then re-elected, and in re- 
turning thanks for his re-election said that he was bordering upon 90 years 
of age, and had been a Director of the Company for 34 years. He felt 
as capable as ever of doing his duty to the shareholders. Не referred to 
the volcanic nature of the bottom of the sea where the Company’s cables 
were laid, and said that at both ends of their system they met with serious 
difficulties, which for many years they had overcome, and which he hoped 
they would still overcome and go on and prosper. | 

The retiring auditors having been reappointed, and a hearty vote of 
thanks to the Chairman, Directors and staff of the Company having been 
adopted unanimously, the proceedings terminated. | 


West African Telegraph Co. (Ltd.) 


The twenty-second ordinary general meeting was held yesterday, the 
Marquess of TWEEDDALE, K.T., presiding. 

The SECRETARY (Mr. John Cambrook) read the notice convening 
the meeting, and the auditors’ report. 

The CHAIRMAN said: The gross income for the year under review 
amounted to £66,158, as against, for 1905, £65,846, showing a small in- 
crease of £312. This Company's proportion of the receipts from the 
South African Joint Purse shows a reduction of about £1,500 when 
compared with the preceding year. There is also a slight diminu- 
tion, as compared with 1905, in the sum received on account of the 
diversion of traffic over our lines, owing to the interruption of the 
cables of other telegraph companies. On the other hand, the Portuguese 
traffic shows a small increase, and the amount received for interest 
on reserve fund investments is nearly £1,000 more than in the pre- 
vious year. Further, in consequence of the continued improvement 
in the value of the Portuguese currency, there has been a profit on ex- 
change of £965 as compared with а loss іп 1905 of £1,308, the revenue 
account thus benefiting, by this item alone, to the extent of £2,273. The 
ordinary expenses amounted to £15,500, againat, for the previous year, 
£15,700, or a decrease of £200. The expenditure in connection with the 
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maintenance of our cables shows а very satisfactory reduction of £4,000 


as compared with 1905, the result being that our total expenses for 
1906 are £4,200 less than they were in the previous year. I am 
glad to state that we have now come to a satisfactory arrragement 
with the income tax authorities regarding the vexed question of the 
amount of depreciation on our cables to be allowed when assessing the 
Company for income tax. Under it we have obtained а refund of 
£738. 178. 7d., and as this was in respect of back years the amount has 
been placed to the credit of the general reserve fund. A proportionate 
saving also appears under the heading of income tax in the accounts for 
ihe year now before you. I take this opportunity of mentioning that, 
owing to its defective condition, it is proposed to renew,in the autumn, a 
not inconsiderable portion of our Sao Thome-Loanda section. This 
renewal will involve а largeexpenditure, and shows the necessity for the 
policy which your Directors bave always followed of strengthening 
the Company by placing substantial sums to the reserve fund. After 
putting aside the sum of £30,000 to the reserve fund, and allowing for the 
interim dividend of 2 per cent. paid in December last, your Directors 
are able to recommend the payment of a final dividend of 2 per cent., 
making 4 per cent. for the year, leaving £2,155 to be carried forward. 

I now move the adoption of the report and accounts, 

Sir JOHN DENISON-PENDER, K. C. M.G. seconded the motion, which 
жав carried unanimously. 

The retiring Director and the retiring auditors having been re.elected, 
a vote of thanks to the Chairman and Directors terminated the proceedings. 


Submarine Cables Trust. 


The thirty-sixth ordinary annual meeting was held on Tuesday, under 
the presidency of the Marquis or TWEEDDALE. 
The SECRETARY (Mr. Sidney Collett) having read the notice con- 
vening the meeting, | i 
The CHAIRMAN said: The revenue for the year—whicb, in addition 
to dividends received on the stocks and sbares we hold, includes also 
interest on deposits— amounted to £25,278, or £220 more tban last year. 
This increase is small, but as our total receipts represent a net return 
of over 8 per cent. on our investments, there is little scope for any 
great improvement in that direction. Such as it is, it is due in a 
measure to larger dividends being received from our investment in 
the Mackay Companies. Last year those companies paid 2 per cent. 
on their common sbares, while this year they have paid 4 per cent.— 
that is, at the same rate as they are paying on the preferred. I should 
like, however, to say with regard to the increase of £220 in опг re- 
ceipts, that this is not exactly what it would have been under normal 
circumstances. The difference is easily explained. The Eastern Tele- 
graph Co. decided some little time ago to alter the date of their financial 
year, under which arrangement the date of the payment of their dividend, 
which usually came within our financial year, was, in consequence 
deferred; andas we bad already absorbed the estimated surplus funds of 
the Trust by the acquisition of a number of certificates, it became neces- 
sary for us to make up the amount of the Eastern Telegraph Co.'s dividend 
in these accounts, by including a dividend on the Anglo-American Telegraph 
Co.’s shares, which, though not actually paid within our financial year, 
was declared before the year closed. This dividend, which we included, 
was slightly Jarger than the Eastern Company’s dividend which was ex- 
cluded—the Eastern dividend being £1,351, while the Anglo dividend was 
£1,414. With this explanation you will understand why our accounts 
only include three-quarters’ dividend on the Eastern Company, and tive 
quarters on the Anglo Company. This increase of £220, together with the 
fact that we carried forward a somewhat larger amount than we did in the 
previous year, and also that the 6 per cent. interest we have paid to our 
certificate holders was less this year by about £350 owing to the number 
of certificates we acquired and cancelled last year, has enabled us to buy 
forty-three certificates, as against forty-one in the previous year, So 
that we have now acquired and cancelled 1,117 certificates out of the 
original 4,200, leaving 3,083 certificates outetanding, and we carry forward 
& sum of £454 to next account. I believe, gentlemen, this will be con- 
sidered a satisfactory condition of things, and you may be interested to 
know that the market value of the securities held by the trust shows au 
appreciation over cost of nearly £182,000. I now move the adoption of 
the report and accounts. 
Sir JOHN DENISON-PENDER, K.C.M.G., seconded the motion, which 
was carried unanimously. 
The retlring auditors were then re-appointed and a vote of thanks to 
the Chairman brought the proceedings to a close. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The gross profit for 
1906 was £73,710. 13s. 7d. General charges, maintenance, debenture 
stock interest and & 6, 500 carried to depreciation reserve absorb 
£49,526. 7s. 2d., leaving net profit £24,184. 6s. 5d. General reserve 
has been reduced by £6,890. 115. 5d., being losses accumulated since 
Oct. 31, 1904, in connection with the Australasian branch, and part of 
the expenses of closing that branch. The business has now been placed 
on a different footing by the appointment of agents. The fund has also 
been debited with £13,593. 2s. 114. for preliminary expenses, experi- 
ments and excess cost of work carried out during the year on new lines 
of . main line rolling stock and commercial motor 
vehicles) entered upon in consequence of a diminution in the demand for 
tramway rolling stock. In view of the depreciation in the value of the 
company's investments the directors recommend that out of the profits 
of the year £21,193. 148. 4d. be appropriated to general reserve, leaving 
£2,700. 12s. 1d. to be carried forward. £22,822. 19s. 2d. has been 
expended on additions to plant and buildings during the year. The 
directors report that while the works have been fully occupied during the 
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year on important contracts, the amount of net profit has been seriously 
affected by the continued strenuous competition, by the strike of work- 
men in the car-building shops, and by the onerous terms upon which 
money has had to be borrowed to provide additional capital required for 
the increasing business which the company now commands. A lease of 
the works and business of the British Automobile Development Co. has 
been acquired. i | 


CALCUTTA ELECTRIC SUPPLY CORPN.(LTD.)—The chairman(Col. A. J. 
Filgate) stated at the meeting last week that the advance in the propor- 
tion of working expenses to gross earnings from 40:4 per cent. in 1905 to 
43°7 per cent. was due to heavier outlays on renewals and to the fact that 
two of the new stations had not come into full working. Difficulty bad 
arisen in connection with the maintenance of the underground feeders, 
and it had been decided to re-lay the faulty feeders in iron troughing and 
that work was progressing. 


CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)— The directors’ 
report for 1906 states that the balance profit on the year’s working (after 
providing for income tax) was £80,773, added to £38,921 brought 
forward, Deducting interest and preference dividend, appropriation for 
depreciation (£12,866) and on office furniture (£356), the available 
balance was £82,972. The directors propose a dividend on the ordinary 
shares at the rate of 10 per cent. (tax free) or 10s. per share, whereof 5s. 
was paid on Nov. 1, and 5s. will be paid on 31st inst., a bonus of 5s. per 
share to be paid also on 31st inst. The carry forward is £56,722. The 
results must be considered satisfactory, as showing an advance on the 
excellent figures of 1905. In the early part of the year there was a large 
demand for cables and other materials manufactured by the company; 
but during its concluding months sáles were restricted, owing to the un- 
usually high prices of metals, and especially of copper. Asa result, few 
important contracts for new mains have been entered into during the 
past six months, and a waiting policy has been adopted by many of the 
company's customers. The possibility of legislation affecting electrical 
supply has also had its effect in postponing new undertakings. 

The company’s business in this country has, therefore, for the 
present, being chiefly confined to extensions of existing networks. On 
the other hand, the foreign connection has been enlarged and increased. 
Further contracts of considerable magnitude have been carried out in 
various parts of India, in Hong Kong, Shanghai and other places in the 
Far East. Important contracts bave been secured in South America and 
Mexico, the company's engiffeers having carried out the laying of cables in 
Brazil and in the Argentide. The business on the Continent has been vigor- 
ously pushed, and orders have been secured (amongat other places) for the 
tramways of St. Petersburg and the lighting of Christiania. The company 
has recently turned its attention to Canada, and arrangements have been 
made there which have already resulted in satisfactory orders, with every 
prospect of excellent business being secured in the future. The difti- 
culties which bave attended the operations of some of the companies sup- 
plying electricity in bulk have caused disappointmont to the directors, 
and have naturally affected this branch of the business, The direotors 
are, however, of opinion that power supply over wide areas will, at no 
distant date, again require large quantities of underground mains. The 
securities which the company holds in several of the power under- 
takings have already been much written down, but before arriving at the 
profits for last year & further large sum has been written off to meet 
possible losses in South Wales and elsewhere, and to provide against 
further depreciation. The directora consider that they have made 
ample provision in this respect. The reorganisation of the Anchor Co.'s 
factory at Leigh and its business gererally is now completed. The 
amount at which the company's interest stands has been amply written 
down. The working of the Anchor Co. is satisfactory, and is at a profit, 
its trade in rubber wires having been considerably extended. The 
machinery, plant and equipment at the factory at Erith and on outside 
contracts have been maintained in a thoroughly efficient condition, and 
the cost thereof has been charged against the year's profits. Ciroum- 
stances arose which rendered it possible for the directors to acquire a 
share in the business of the St. Helens Cable & Rubber Co., thereby put- 
ting an end to troublesome competition and assieting the company in 
other directions. The participation in the St. Helens business has 
already proved of considerable benefit to the company. 


CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—The report for 1906 
states that during the year £6,112 was expended on machinery, mains, 
free wiriog, &c. The total number of lamps, motors, &c., fed from 
the corporation's mains at Chiswick and Aberystwyth is equivalent to 
60,351 8c.p. The number of consumers was 1,378, and extensions are 
now in progress both at Chiswick and Aberystwyth to meet the in- 
creasing demand for current. The maximum power sent through the 
mains in 1906 was: Chiswick, 874 k. H. r. on Dec. 31; Aberystwyth, 
280 E. II. P. on Aug. 18. The profit for the year was £6,126. The directors 
propose to pay a dividend on the ordinary shares of 6 per cent. for the year. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—At the ad. 
journed meeting on Friday Mr. H. Leon explained that the meeting held 
on Feb. 15 last was adjourned to enable the board to discuss with two of 
the shareholders the question of the payment of & cash dividend. They 
had consulted another counsel (Mr. Palmer), and his opinion, even more 
strongly expressed than that of the former counsel (Mr. Cane), was that, 
under the circumstances, they would not be justified in paying & cash 
dividend. The directors’ report was then adopted. 


SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) CO. (LTD.)— The total 
revenue for 1906 was £43,741. 10s. 1d., against £39,208. 16s. 2d. in 1905, 
and the expenditure was £11,209. 4s. 8d., compared with £11,433. 16s. 1d. 
From the profit of £2,532. 5s. 5d. has to be deducted the loss incurred 
in 1905 (£920. 12s. 9d.), leaving £1,611. 123. 8d. Expenditure on capital 
account during the year amounted to £33,900. 9з. 114. 8,625,745 pas- 
sengers were carried, against 7,782,261 in 1905. 
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URBAN ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week Mr. 
Е. E. Gripper etated that notwithstanding severe competition they had 
been able to make considerable progress. They had connected the equi- 
valent of 54,000 additional 8,c.p. lamps, and the profits had increased from 
£28,000 to £33,000, an increase of 18 per cent. The increase in capital 
expenditure had been only a little over 4 per cent. During the year 
about £15,000 had been spent on additional generating plant and about 
£25,000 on mains and connections. The net profit was £31,439. After 
deducting dcbenture interest (£9,000) the balance was £22,139. The 
amount required for the 5 per cent. guaranteed dividend on the preference 
and ordinary shares was £32,500, leaving £10,060, which had been paid 
by Edmundson’s Electricity Corpn., under the terms of their contract. 
An issue of £75,000 debenture stock had just been made to pay off the 
amount due to their contractors. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 
ANGLO-SOUTH AMERICAN PUBLIC WORKS CO. (LTD.) (93,296.)— Reg. 


May 9, capital £10,010 in 10,000 ordinary shares of £1 each and 200 


founders’ shares of 18, each, to acquire the connection in South America 
of Kirby, Son & Brown and G. J. Н. Hooghwinkel, to acquire contracts, 
concessions, rights and privileges relating to the construction, equip- 
ment and management of railways, tramways, docks, harbours, &c. 
First directors, W. G. Brown and G. J. H. Hooghwinkel. 

JOHN STIRK & SONS (LTD.)—Reg. May 4, capital £20,000 in £1 shares, 
to acquire works, premises and business carried on by John Stirk & 
Sons and the Northern Engineering Co. (1900), Ltd., and to carry on the 
business of mechanical and electrical engineers, tool makers, manufac- 
turers of dynamos, motora, motor carriages, &c. First directors, G. Stirk, 
E. Stirk, R. Stirk and J. G. Stirk. Reg. office, 7, Turney-street, Halifax. 


STATUTORY RETURNS. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—In return to 
Nov. 20 eapitalis £1,500,000 in £300,000 5 per cent. cumulative perpetual 
preference stock, £300,000 preferred ordinary stock, £400,000 deferred 
ordinary stock and 500,000 shares of £1 each, of which £300,000 5 per 
cent. cumulative perpetual preference stock, £300,000 proferred ordinary 
stock and £400,000 deferred ordinary stock has been taken up. £200,000 
deferred ordinary stock is considered as paid, and £837,088. 13s. 2d. has 
been paid on the remainder. Mortgages and charges at date of return, 
£458,000. Trust deed to secure perpetual consolidated debentures not 
exceeding amount of paid-up capital created Feb. 14, subsequent reg. 

BRITISH POWER CO. (LTD.)—Return to Dec. 31 gives capital as 
£250,000 in £10 shares, of which 6,265 have been taken up. £62,650 
has been received. Mortgages and charges, £35,900. 

Н. J. CASH & CO. (LTD.)—According to return to March 5 capital is 
£10,000 in £1 shares, of which 6,000 have been taken up. 123. 6d. per 
share has been called up, and £3,750 has been receive 1. Mortgages and 
charges nil. 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—Return to April 13 
(tiled April 9) gives capital as £100,000 in ¢9,900 ordinary and 100 
founders’ shares of £1 each, of which 60,900 have been taken up and 
paid for in full. Mortgages and charges, £50,000. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
—Return to March 28 gives capital as £500,000 in 50,000 preference and 
50,000 ordinary shares of £5 each, all of which have been taken up. £5 
per share has been called up and £473,958 has been received, leaving 
£26,042 (being balance of final call due April 22) unpaid. Mortgages and 
charges, nil. 

CYCLE ELECTRIC LAMP CO. (LTD.)—The capital in return to May 1, 
1906 (filed April 12, 1907), is £30,000 in £10 shares, all of which have 
been taken up. £10 per share has been called up on 275 and £2,350 has 
been received, leaving £400 in arrears. £27,250 is considered as paid on 
2,725 shares. Mortgages and charges, nil. 

DYNAMOTOR LIMITED.—The capital in return to March 1 is £6,000 in 
£1 shares, of which 5,530 have been taken up. £1 per share has been 
called up on 530 and £524 has been received. 5,000 shares are considered 
as fully paid. Mortgages and charges, nil. 

МЕСТОМ MOWBRAY ELECTRIC LIGHT CO. (LTD.)—In return to 
March 27 capital is £25,000 in £5 shares, of which 4,000 have b3en taken 
up and paid for in fall. Mortgages and charges, £20,000. 

MINERS’ LAMP ELECTRIC LIGHTING CO. (LTD.) —In return to 
Aug. 20, 1906 (filed Feb. 26, 1907), capital is £3,000 in £5 shares, of 
which 300 have been taken up. £5 per share lias been called up on 110, 
a id £550 has been received. £950 is considered as paid on 190. Mort- 
gages and charges, nil. 

NORTHALLERTON ELECTRIC LIGHT & POWER (LTD.)—According to 
return to March 13 capital is £6,500 in 2,900 preference shares of £1 
each and 12,000 ordinary shares of 6s. each, of which 1,151 preference 
and 4,561 ordinary have been taken up. £2,519. 6s, has been received. 
Mortgagcs and charges, £5,140. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Return to 
March 14 gives capital as £100,000 in £1 shares, of which 36,614 ordinary 
and 25,010 preference have been taken up. £61,654 has been received. 
Mortgages and charges, £47,800, 

SANITAS ELECTRICAL CO. (LTD.)—The capital in return to Feb. 1 is 
25,0% in £1 shares, of which 4,250 have been taken up. £2,250 has been 
received, leaving £2,000 in arrears. Mortgages and charges nil. 
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SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)— In 
return to March 13 capital is £300,000 in 150,000 ordinary and 150,000 
Preference shares of £1 eacb, of which 120,000 ordinary and 117,968 
Preference have been taken up. £1 per share has been called up on 
117,500 ordinary and 112,600 preference, and £230,100 has been received. 
£7,868 is considered as paid on 2,500 ordinary and 5,368 preference, 
Mortgages and charges, £237,968. 


TYNESIDE ELECTRICAL DEVELOPMENT CO. (LTD.)—In return to 
Feb. 27 capital is £100,000 in 100 shares of £1,000 each, all of which 
have been taken up. £100 per share has been called up and £10,000 
has been received. Mortgages and charges nil. 


YORKSHIRE (WEST RIDING) ELECTRIC RAILWAYS CO. (LTD.) —Return 
to March 8 gives capital as £600,000 in 70,000 preference and 50,000 
ordinary shares of £5 each, of which 46,261 preference and 40,000 ordi- 
nary have been taken up. £431,305 is considered as paid. Mortgages 
and charges, £275,000 44 per cent. debenture stock. 


MORTGAGES AND CHARGES. 

CRYSELCO (LTD,)-—Issue on May 1 of £300 44 per cent. debentures, 
part of series created June 26, 1905, to secure £10,000, charged on 
company’s undertaking and property, present and fature, including 
uncalled capital and the Kempton Works, Kempton, Beds. Trustees, À. 
Baker and Н. 8. Deacon. Previously issued of same series, £8,200, 


SS EE IIT NUM ——̃ä ЕЕЕ) 


CITY NOTES. 


— Pr 

MEMORANDA (May 16).—Bank rate 4 per cent. (since April 25, 1907). 

Price of silver 30 fad. per oz. Oonsols 8413 —84! for money, 811 5 — 85 fig 

for account; 24 per cent. annuities 831—834. Consols Pay Day, June 3; 

Stocks and Shares Continuation Days, May 28 and June 11, Ticket Days, 

May 29 and June 12; Pay Days, May 30 and June 13; Mining Share 
Carry-over Day, May 27. 


. CABTNER-KELLNER ALKALI CO. (LTD.) — The directors have declared an 
interim dividend for the six months ended March 31 at the rate of 8 per 
cent. 


CENTRAL & SOUTH AMERICAN TELEGRAPH CO.— The Central News 
Agency announces that it has been decided to increase the capital of this 
company from $8,000,000 to $12,000,000. $2,000,000 is to be distributed 
among the shareholders in the form of a dividend. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.) —The 4 per cent. guaranteed 
debenture stock transfer books will be closed from 18th to 31st inst., 
inclusive, preparatory to payment of interest due June 1. 


COMPANIES STRUCK OFF THE REGISTER.—The following were re- 
moved from the Register of Joint Stock Companies on May 7: Anti- 
Vibrator, Electric Battery Case and Fittings Synd., Electric Danite Synd., 
Electric Lamp Renovating Co., Electric Vehicle Co. of Great Britain, 
Freshwater and Totland (I.W.) Electricity Supply Co., Northern Engi- 
neering Co., Torquay Electro-therapeutic Institute, Tramway Traction 
Co. of South America. 

The following will be struck off the register unless cause is shown to 
the contrary before Aug. 10: Albert Electric Lighting Co., Birmingham 
Art Metal Co., British Electric Installation Contractors, Carboid Oilless 
Bearing Co., City of Bath Electric Lighting and Engineering Co., Collier 
Audible Telephone Synd., Epstein Electric Accumulator Co., Fowler 
Insulator Synd., Home Telephone Co., International Electric Synd., 
Lithanode & General Electric Co., Lodge Electric Lighting & Power Co., 
New British Electric and Installation Contractors. 


GENERAL ELECTRIC СО. (0.8.А.) — The directors have decided to offer 
to stockholders $13,000,000 5 per cent. 10 vear debenture bonds, which 
will be convertible after June 1, 1911. 

JAMES HINKS & SON (LTD.)—The directors propose to pay a final 
dividend for the past half-year at the rate of 123 per cent., tax free 
(making 10 per cent, for the year). 

KALGOORLIE ELECTRIC POWER & LIGHTING CORP. (LTD.)—The 
directors have declared a dividend on the preference shares at the rate 
of 6 per cent. for the three months ending March 31. 

REUTER’S TELEGRAM СО. (LTD.)—The balance for distribution for 
the year ended Dec. 31 amounts to £4,844. 1s. 7d., including £81, 9s. 10d. 
from last account, An interim dividend of 21 per cent. was paid in 
October, and the directors now declare a dividend of 4s. per share, equal 
to 24 per cent., making a total distribution (tax free) of 5 per cent. for the 
year, leaving £108. 93. 7d. to be carried forward. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.) —The amount 
of electricity sold for the quarter ended Lady Day is returned at 2,687,005 
units, estimated to produce £36,886. 88. 2d., against 2,377,044 units‘ 
which produced£34,519, 11s. 11d. for the corresponding period of last year. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 


‘appointed May 23 a special settling day in 625,000 £1 fully and partly 


(10s.) paid shares of the Victoria Falls Power Co. (Ltd.), and have granted 
quotations to a further issue of £83,000 41 per cent. first mortgage deben- 
ture stock of Edmundson's Electricity Corpn. (Ltd.), and a further issue of 
2,000 £5 fully-paid ordinary shares of the Hove Electric Lighting Co. 
(Ltd.) ‘The committee have been asked to grant quotations to 413,804 
common and 500,000 preferred $100 shares of the Wurkay Companies, 

WILLANS & ROBINSON (LIMITED AND REDUCED.)—A petition for con- 
firming the resolution reducing the capital of this company from £750,000 
to £483,336 will be heard by Mr. Justice Joyce on June 4. Creditors 
and shareholders may obtain copies of the petition from Messrs. Farrar, 
Porter & Co.,2, Wardrobe-place, Doctor's Common, London, E.C. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| RECEIPTS. E Inc. AGGREGATE. 
| Line. bb d iD Ge Den аг 
° a о. of Inc. or 
Week E Ine. | AGGREGATE. E 3 week ks, | Amount. | Dec. (a) 
Line. 8 or Рес. 70 d dy d бе M EE шышы o: 
ended. а (a) No. of Inc. or „ | ii ЕС 
< pu E Amount. | Dec. (a) Southampton. Мау 8 933 + 148 Е wes 
Sot — — = ies І Nm Southend Corporation "o „ 8 398 | T 6 1.742 — 139 
& & | QE £ South Metropolitan „ 3 657 — 17 12.021 8s 
Aberdeen Corporation: —— May 8 1,385 - 41 49 67,365 (+ 1,715 | Southport Tram ways. EE 237 | — 35 17 4,038 |- 402 
Airdrie ......... еер w 8 218 | + 17 3,803 |- 6 | South Staffs.. „ 8) 86 + 98 17 15,047 [ 1,13 
Anglo- Argentine ... „ 13 | 17,447 | + 1,312 | 19 | 313,072 [+ 26,685 | Stalyb'dge Hyde, &c.,Jt.Bà ., If 81 + 45 6 4,607 |+ 173 
Ashton-under-Lyne Corp... » 1l 391 | + 7 2,713 |+ 392 | Stockport Corporation ..... ee аз, Be = e" P. 
Ayr Corporation .. » 1l 222 | - 9| 92 14,548 |- 55 | Sunderland Corporation i E 5 i us 
Baker SEN Waterloo Ву... о 112.390 + 1,019 | 9 20,975 |+ 7,745 | Sunderland and District . uw 8 432 + 95 19 7,760 |+ 1,007 
Barnaley............ » 3 153 | + 7) 17 2,132 |- 63 | Swansea Trams x uer 3 807 T 48 17 13,822 |+ 377 
Barrow ... » 3 232 +  11| 17 3,809 |- 2 | Swindon Corporation „ 8, 158 — 15 6 1,009 |- 130 
Bath Electric Trams, Ltd..“ „ 8 790 | T 40| 19 12,993 - 21 | Taunton .. > 59 43 ee cle 689 |— 50 
Birkenhead Corporation .. tes tee о ае ө see Tynemouth and ‘District . 16 3 169 — 14 17 2,891 |- 343 
Birmingham ration... » 11) 6,190 m 6 34,175 Tyneside Trams Со.. 8 433 T 50 19 7,620 |+ 660 
Birmingham & Mid. . April 26 707 e. 16 12,268 : Victoria, Elec. Supply Oo. of April 7 | 1,532 | + 784 2 2,602 |+ 1,003 
Blackburn Corporation .. —— | May 8 1.062 + 127 36 7,187 |+ 638 | Wallasey District Council...| May 11 | 778 T 49! 6 4,652 1+ 116 
Blackpool Corporation » 9 812 | -+ 9 $ 3,678 817 | Walsall Corporation ........| „„ 11 495 — 6 19 8,840 |— 451 
B land Fleetwood ..| , 11 305 | + 9 6 2,582 143 | Warrington Corporation...| „ 9 $79, | 320 6 3,203 |+ 101 
Blackp'lSt. Anne's&Ly tham — ^ | - | . West Ham Corporation...... „ 9 2,298} + 130 6 14,133 |+ 660 
Bolton Corporation —b 2 2 2 „» RB 9 215 + 150 6 12,813 - 167 Weston-super-Mare Reaver 0 1 60 = 14 17 114 - 49 
Bournemouth Corporation. „ 8| 1.654 ＋ 141 J 9235 + J| Wolverhampton Co. ......| „ 3 416 ＋ 37 17 7.178 |+ 122 
Bradford Corporation... „ 114.669 + 241 6 227.158 + 879 N соп. mide | „ 8 840 + 28 17 14,199 
Brighton Corporation ....| 1? 911 | - 9 6 5.074 466 | *Worcester .. 6a ж 3 258 | + 5 17 4,239 |- 96 
Brisbane Trams be vie TA cd e = Wrexham .. — n 3 94 | - 2 | 17 1,632 26 
Bristol Trams & Carriage.“ „„ 10| 4,943 | + e 13 | 6140 — 233 | Yorkshire W.R. Trams „ 12 1,288 ＋ 447 19 20,539 s 
Buenos кае бой € e. wee - oe I zm YorkshireWoollen District. „„ 3 935 + 118 17 | 15, 881 + 1,089 
Buenos ec. Trams... з 25 > deg Ws is 999 ͤꝑͤ6VüÄb 8 535 A 
Burnley Corporation » 11 1257 | + 111 6 $,847 — 151 LU ai comparisions are with the correspor ding period last усаг. Partly 
Burton Corporation ......... w 12 283 | - 1 6 1,645 С 169 _ 
Bury Co ration тө: di i: 113 Р ер is à rib " E " = 
Calcutta Tramways Co....... bs R15, R 2,2; R955, ü R/, 775 
Camborne-Redruth ........ „ II io] з 19 4.06 j+ гы COLONIAL AND FOREIGN INVESTMENTS. 
Cardiff „ Svr NEST „ 11 1,973 | + 49 6 11,910 + 24 : | LAST 2 rice АТМ DALVA- BUSINESS 
Chatham & Dist. Lt. m u^ Up. 229 700 |+ 36 | 418 12,099 ;+ Hai ФИЛ с e . ß e | . 
City & South London Rly..| „, 12 | 2,691) + 185 | 19 50,8411 it 1,042 ELECTRIC 5 | TX Low- 
City of Birmingham ......... 17 3 2,702 ss 17 46,283 | i TRAMWAYS. £ s. d. est. | est 
Colchester Corporation » 8 195 I ә; ed . b: 4№ | Anglo-Argentine Ord. ae 4. Tht 5 9 0 | Ap, Oct} 71 745 
Cork Electric Trams Oo. ... Үз 9 419 | - 6 19 7,822 — 148 к 2/9 Do. 54 per Cent. Cum Pref. ...... b4—6 412 0 > 32 Б 
Croydon Corporation ...... » 10 1,428 | + 3, 16 7,985 |- 531 | St. 6% Do. Permanent 6” Deb. Stock.. 185 —136 4 8 8 : Es Na 
Devonport & Dist. Trams. , 3 435 + 13| 17 7,946 |+ 126 | St. 5% | Auckland Elec. Trame, 57 Deb. 
Dover Corporation ... «is „ 11 229 | — 3 6 1,274 |— . 117 (red.) ..1 101 — 107 | 4 13 6 105 š 
Dublin & Lucan Railway... „ 10 117 | + 1| 19 1,843 |- 1$ Е... | Brisbane ‘Electric Trams. Invest. E 
Dublin United .. esee] „ 10 | 6,000 | + 794 | f19 90.461 |t 3,637 Ord. — ] 21-3 815 0 T 28 | 98 
Dudley Stourbridge —y— sos m 3 168 + 30 17 13,693 = 129 5 2/6 Do. 5 per Cent. ‘Cum. Pref, DNE 45—54 415 9 Б < 
Dundee Corpors 100 i аи „ 81, 0 + 101 | 59 55,790 |+ 7,354 | st 44| Do. 4} рег Cent. Db, Prov. Сегіз. 93 —102 4 8 ( о tas 
East Ham Council .. » ll 943 + 63 6 9,286 |- 161 | gt.) 77 | British Columbia El. Ry. Df. Ord. | 1 3 —127 | 4 14 3 "E 
Exeter Co ration.... +оо» 9 10 296 + 38 16 1,780 + 155 St. 6% Do. Pref. Ord. Stock wee 106 —111 4 10 0 ee oe 
Falkirk an District ... TED T 8 209 226 6 | 1,759 wee St. 54 = 5% Cum. Perp. Pref. Stock . | 102 —1 6/418 8 ee ee 
Gateshead & Dist. Trams. „ 3 983 | + 86 | 17 10,837 |+ 513 4t; 447 44 рег Cent. Ist Mort. Debs. 99 — 10:4 8 0 а ve T 
G'asgow Corporation......... „ 11 18.402 + 1,712 | 49 | 836,510 |+ 67,649 100 44° x Vancouver Power Debs. ....... 1'21]1—1 4) 4 6 0 „„ To ИЕ 
Gloop . ..... ра 11 150 + 4| 19 2,514 [+ 6 b. 3/0 Buenos Ayres & Belgrano Ord... 31212 4 0 0 » 81) 38 
Gloucester Corporation.. esset € is - . 5| 3/0 |t Do. 6 per Cent. A Сире] Pref já— K 511 6 vs 511 5 
Gravesend —Northfleet... ... * 3 218 + 9| 17 3,801 |+ 113 d 3/0 |t Do. “В” Vus 4454 5 14 0 e: bal б 
Great Northern & City Rly.| „ II 1,760: + 70 19 34,895 |t 128 [gt. 57 | Do. 5 per Cent. Debs. . 10. —115|4 7 0 ; eje 
Gt. Northern, Piccadilly. Ke , 11 | 4,050 ө 19 73,639 et St. 5% | Do. 5 per Cent. 2nd Debs. (red.) 101 —104 | 4 16 0 ‚ oo | ve 
Greenock & Port Gla:gow..| „„ 3 667! T 70 17 10,629 |+ 133 | St.] 57 Buenos Ayres Elec. Trams. (1901) 
Halifax Corporation .. ...... p eM 5s КЕ ғы ; Ltd. 98 —101 | 4 19 0 А as -— 
Hartlepool Tramways ...... „ 3 258 + 3 17 4.985 |- 249 | 15, 53% Buenos “Ayres Grand National 5 
Hastings Elec. ч Со » 9 510 | + 226 18 15,336 ө per Cent. Pref. Debs. ...... 100 —104 5 5 9 [Г 
Hong Kong . et et et — tee 170; 6% Do. 6 per Cent. Ist Deb. Bonds.. 100 —105 | 5 14 0 . bà ee 
Huddersfield... oe eee wee ene T 11 1,585 + 106 6 9,335 + 527 5 46 Caleutta К таркат (1 to 137 610)... 74—8 5 0 0 А mer 
Hall Corporation... e| s 11 2.403 T- 258 6 13.813 |+ $91 | 100 46 Do. 5 per Cent. Cum. Prof. .... 11-51 |4 7 0 TT" 
Шога Di-trict Council . —Q » 11 500 + 37 6 2,881 |- 117 1) 447 Do. 4$% Ist Deb. Stock (red.) . 105 —108 | 4 3 8 108 | .. 
Iikeston District Council .. » 8 137 | + 14 6 816 + 103 | S;| .. , Cape Electric Tram Shares | ......... 2 | PN 5222 
Ipswich Corporation ......... » 1l 391 | + 6 6 2,203 |- 182 .. | 5% | Colombo Tr. & Ltg. 5% 1st Mt. Db 96 —10015 0 0 А 
Isle of Thanet CO. Houses T 11 425 + 26 32 9,417 + 168 1 6% | Havana Elec. Ry. Con. Mt. 5% 
JarTOW ..eeeeee—c| „ 3 120 "t 17 1,910 А | $1,000 50 year Coup. Вів. ..... .. 85-90%! 511 0 " а ae 
Keighley Co Hon » 9 166,+ 18 | 45 6,768 |+ 553 | 10] 5% | Kalgoorlie Klec. Trams. 5 per Cent. 
Kidderminster & Distriot.. » 3 93 + 2, 17 1.653 — 71 “A” Deb. Stock . . . . 91—05 |5 5 0 " T bi 
Kilmarnock Corporation ..) „, II 152 | - 85 | 53 8,136 + 113 e 67 Do. 6 рег Cent. “В” Ditto CR $0 - 81 726 ni 88 МЕ 
Kirkcaldy Oorporation ...... ө —— ө see ө bat 5 1/0 Lisbon Elec. Trams. Ord, ........... 10—10; [3 9 6 is р o 
Lanarkshire Trams n „| x. 9 1,2203 | + 356 | 19 19,831 T 4,001 | 100,07; Do. 6per Cent. Cum. Pref. 1&5-1,;,|5 1 0 ш; - e 
Leamington .. eo» 3 129 | - 6 17 2,390 — 122 | St. 57 | Madras Elec. Trams. 8% Deb. Stk. 93 —101 4 19 0 Ја, Jul: m 
Leeds Corporation -— shade ae sis ies it ТА “ St. 447 Montreal St. Ry. | Sterling 41 per 
Leicester rporation . өөө „ 11 2.398 + 145 | 19 39,985 + 355 Cent. Debs. (1922) ..................... 10? —101 4 6 6 ; vá 
Leith Corporation .. — » dg 527 T 27 (52 26,186 + 6,369 | Bt г” Perth E. Trams. 1st Mt. Db. Stock 102 – 116 4 14 3 e „| e 
Lincoln Corporation . СОДА, er et et A — e. ..| Sx | Sao Paulo Tramway, Light & Power 
Liverpool Overhead Rly. ...| ,, 12 1,75 | + 18 | !9 26,723 + 178 Co. $100 Stock ..... 195 – 13013 1 6 os "T 
Liverpool Corporation. 5 4| 10,801 | + 538 | 18 187,09 + 2,821 .. | 5X Do. 5 per Cent. lst Mt. 3500 pb t52—17215 3 0 86 : 
*London County nennt n" 4 | 29,745 | + 1,6069 Б 144,741 + 13,311 
London United ..........| „ 10 158 t en пә 103,618 t 30 
Lowestoft .. eu 2. 0 n6 4] 39 4,88 T 
Maidstone pen — г 11 113 | + i 4 6 034 - 6 | ELECTRICITY SUPPLY. 
anchester Corporation ... 11 | 14.629 | + 1,5299 | 6 | 82,675 + 7,321 | 
Merny Rallvar e „ 11 1,856 | + 113 19 34,03 i+ 1,530] 5 8/0 Adelaide Elec. S’ply Co. 64 Cu. Pr. 41-5] 110 T . 
Merth we xd 197 | + JO! 17 3,466 + 201 10 311 Bombay E. S. & T. 64 Cm. Pf. £5 pd. 14—88 5 15 0 és sl 
Metropolitan Dist Railway) , 12 7.678 | - 376 | 19 | 149,671 |- 2,918 | St. 44% ро. 4} per Cent. Deb. Jen (о ) 95 —) |411 0 : 9j 
Metropolitan Elec, Trams... „ 3 1, 170 + Llü| 17 60 119 + 15,773 { 6/8 [Calcutta Klee. Supply Ога............ 75-tà 5 20 Bh) 8 
Middleton... р „ 3 807 |-F 33 17 5,192 + 92 5 ?/3 t Do. £4 paid 6 —7 e je t | e 
Nelson Corporation ....... 2 E. i5 aà е 5% 57 | City of Wellington Elec. Lt. and 
Newcastle-on-Tyne Corp.. „ II 4,120; T 272 6 | 24,099 + 442 Power 5 per Cent. Rey. Ist Debs. | 43 —51 | 413 0 .. 
Newport (Mon.) . „ 11 653 | + 58 6 3,8550 + 198 5 .. Elec. Ltg. & Trac. Co. of Aust. 6 TAA 
Northampton Corporation. „„ 10 150 + 15 | +6 2,415 ,- 48 . per Cent. Cum, Pref. . . ...... ?1—24 foe .. 
Oldham, Ashton pias 5» 3 570 | + 62| 17 + 30,024 + 673 [St. 5% Do. брег Cent. Deb Steck. . 88 —92 5 8 6 © 
Oldham Corporation ......... „ 12 1.960 + 147 7 13,610 | 1,351 [St. 54 Elec. Supply Co. of Victoria 5 per А 
Perth (N. B.) Corporation „„ 8 140 + 3| 51 7,838 i г Cent, Ist Mort. Deb. St. . 90— 98 5 2 0 
Perth (W. A.) Elec. Trams. „, 10 | 1,359] - 191 | 19 28,228 |- teo | St. 6% Indian Мес. Sup. & Trac. Co. Deb. pu. 70 
Peterborough . o 3 108 | + 7! 17 1,496 |t 17 _ St. Rd, Prov. Certs.. ..| 106 — 109 5 10 0 
Pontypridd District Coun . к T E » . 10/74 Kalgoorlie Elec. Tower & Lig. 6 iH А 
Portsmouth Corporation .. „ 12| 1866] + 103] 6 10,993 |- 122 | per Cent. Cum, Pref. ...... i-i . 80 ү: 
Potteries .... „ 31.874 J 11317 31,465 |+ 369 | St. 5% Madras E. 8. ср 6 е! Cent. "DA | 
Preston Corporation .. „ 8, 728 | + 39 6 4.371 |+ 200 | , | Constn. Deb. St... 9:1—973 | 5 2 6 - Я 
Rochdale Corporation m n" 85 i ic i 1 1/6  Raud Electric .............. "—— 1 1% je ор 
Botherbam (орна. Gd. 0 577 + 11616 3.211 |+ 457 1 0/3 River Plate Electricity Co. Ord... taka „8 Ai} o 
Rothesay tee a 3 85 | - 30 17 1,468 |+ 10 112; 1 Do. 6 per Cent. non - Cum. Pref.. p] 14 6 8 0 9 
Salford Corporation „ 13 4,582 + 175 6 27,631 |+ 323 | St. 5% Do. 5 per Cent. Deb. Stock.. | 97—10) 5 07 je А 
Sheerness .. А ge. ol 51| + 4| 17 860 — 17 b 3/0 Rosario Elec. Со. 6% Pref. (1-20,000) 5—5} |5 9 6; .. 51, 
Sheffield Corporation... „ 12| 5.699 + 457 7 | 37,933 2,076 | .. 9% | Shawinigan Water & Power 5 per | | NM ЛЕ 
Singapore Trams. ........| „ 11 i 89,005 1 + 88111 6 | $59,912 H $10,650 Cent. Bds,, erip ЖЮ ОЕ КГ | 98 —100%|5 0 0 99! ' 9s] 
(a) These comparisons are with the corresponding period lust уєаг. © Plus 3 days Y [n calcu'ating the yield, allowance bas been made for accrued interest but not 
* Partly electrical. { Minus3days ; Minus 2 days. $ Plus 2days, for redemption, t Ex Dividend. 
—— — —— —— mnn - - - —— M 
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| ELECTRICAL COMPANIES’ SHARE LIST. 


da Last | "E Price | КАТЕ 7 DIVIDEND BUSINESS 2 | Last Price | loe | RATE 7 BUSINES 
E |DIVI- NAME. Wed. YIELD- DUE. WERK ТО B гут. NAME, Wed. WEEK TO 
a DENDİ Мау 15. ED. чы, Мат 15. E DEND Мау 15. xp. | May 16. 
High- Low- | fee ee NE High- Low- 
| | ELECTRICITY SUPPLY. . ee ee N | ELECTRIC MANUFACTURING, &c. | gad. Re eae 
10 9/0 | Bournemouth & Poole Elec. Sup. Ord... 4 15 6 16 6 ‚ „ 1 .. Aron Electricity Meter Ord. ............... 12 M Aa a 
10 4/6 | Do. 4} per Cent. Cum. Pref. ... 95-10 4 10 0 i - T 1 07! Do. 6 Cum. Pf.. FFC ee | 13 st 
10 6/0 | Do. 6 per Cent. Cum. Second Pref, . 19-103 5 11 8 бх s ВА 1 / Babcock & Wilcox Ord... eee 34— 5 U 0 RS | 83! 312 
St. 117! Do. 4) per Cent. Deb. Stock (réd.) .. 101 —104 4 6 6 . , є ] 9575 Do. Pref... 212—140 3 17 0 s 1} Ds 
5 3/6 , Bromley (Кеш) El. Lt. & Power Shares 43-54 5 5 0 z4 è. 25 5 6/0 , British Insulated & Helsby Cables Ord. —.61—7 7 3 0 July. Feb T 
St. 4{7 t Do. Do. lst Debs. $7 “te 411 0 5% Hx 5 3/0 | Do. 6 per Cent. Pref... 5]- 6} 416 O0 Jan, July А ae 
5 5/6 Brompton & Kensington Elec. Sup. Ord. Ae » 511 0 ex eo | oe Și St.) 4 Do. 43 per Cent. Ist Mort. Deb. (red.) 102 —15 4 5 9 we 1083 єє 
5 3:6 Do. 7 per Cent. Pref......................... 4 6-0 Маг, Sept | .. .. [| St. 2 British Thoms'n-Houst'n 444 lst Mt.Db. 92-96 4 14 3 85 e 
St. 4% | Central Elec. Sup. Co.42 Guar.Ub.Stock 19! ie. 8 17 6 Р s безг» Pritish Westinghouse 6 рег Cent. Pref... 1 —1 A 15 .. 
5 26 Charing Cross (W. End & City) kl. Кир Со. Ae: 4i | 5 18 0 , Feb, Aug 7 7 St. 4Y r Cent. Mort. Deb. ue — €4 —€ 618 0 i: x ers 
b 2/3 Do 44 per Cent, Pref. ...... 4—4 500 Feb, AVE 48 45] 2. 1/0 Ruch Ble etrical Engineering ... NOE. 1-1 — March .. uet Тә 
St. 4% Do. 4 per Cent. Deb. Stock (red. е 93-99 4 10 ss | .. 2 2/14 Do. 6per Cent. Pref. поп-Сшши. 1—14 8 0 0 Mar, Sept là .. 
5 2/9 | Do. (ity Undertakini a Cm. Pref. , 83-4 5 9 0 e, e St. 4 Do. 43 per Cent. Perp. Ist Deb. Stock, 89 —9 413 0 Mar, Se > es 
5 4475 Chelsea Electric Mg d РРНК 31—4 5 6 0 March . & . St. 438 Do. Perpetual 2nd Deb. Stock ......... 75 —78 5 14 6 Jan, July oe 
St. 4 b * Do. 4% per Cent. Deb. Stock (red.) 101 —107 4 4 0 June, Dec |106 195 ] 5 5.0 Callender Cable Con. От4................... 10 —11 613 0, Jan, July 103 | log 
10 7/0 | City of London Electric Lighting Ога 1 10 - 5 14 0 Feb, Aug | 104 .. |. 5 2/6 Do. 5 per Cent. Cum. Pref. . ' 64-53 4 70 | Jan, July... 6% 
10 6/0 | Do. 6 per Cent. Cum. Pref. . .. 114—124 416 0 Jan, July - .. St. 49% Do. 4) per Cent. Ist Mort Debs (red.) 1064—1085 4 8 0 Nov, Mey А x 
St. 5% * Do. 5per Cent. Deb. Stock (red.). c 1121 —194 4 0 9 June, Dee 1 0/93 tCastner-Kellner Alkali Co. |». 18-14 5 14 0 15 134 
St. 147, Do. 44 рег Cent, 2nd Deb, Stock dre j 97—100 410 0 „| [ St. 44%, Do. 44 per Cent. 1st Mort. Deb. (red.). 97 —102 4 8 0 xa а 
5 57 County of Durham Elec. P.D. Ord. ^ 4—4} 47 0 April, Oct | ..  .. 1 0:9: Chadburn’s (Ship) Telegraph Ord. ...... | 15-68 7 5 0, es | ee 
5 5% Do. 5 per Cent. non Cum. Pref. . 44—5 5 4 0 April, Oet .. | T 1 0/71 Do. 6 per Cent. Cum. Pre 1j,—15,5 4 0 gr. NA 
10! 6/0 County of London Elec. Вир pply 0 Ога... 74—84 5 17 6 7TÁ |... 3 1/6 |*Crompton & Co. (Nos. 1 to 54,000)......... 1 -24 810 8 | Jan, July | .. 
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NOTES. 
— nl 
The Imperial College of Science and Technology. 

IN commenting last week upon the draft charter of the 
Imperial College of Science and Technology we omitted to 
draw attention to the fact that the Central Technical 
College, although forming part of the complete scheme, 
will still retain a very independent position. At present 
this college is what is known as a School of the University, 
and this means that it possesses certain privileges for its 
students ; for example, the examination for the diploma of 
the collere is accepted аз an intermediate examination of 
the University, Moreover, the work carried out at the 
college is taken into account if a student enters for a degree 
examination of the University, and it is, therefore, of value 
quite apart from any result obtained by it at the college. 
These are privileges which are undoubtedly of advantage in 
some respects, but, nevertheless, they may have the dis- 
advantage that a student going up for a University degree 
is apt to pay more attention to such subjects as are included 
іп the University syllabus than to other subjects of equal 


or greater importance. So far as the present scheme is 
concerned, the Central Technical College still holds this 
position, for it practically retains the management of its 
own affairs, and will continue to award the. diplomas of 
Associate and Fellow of the City and Guilds of London 
Institute. 
—M 

WHETHER this independent position will be changed later 
on when the whole question is considered by a Royal Com- 
mission remains to be seen, but we doubt very much if the 
advantages gained by independence are likely to be put on 
one side. In his letter of February 19th last, to Sir FRANCIS 
Mowatt, Mr. McKENNA was evidently not much in favour 
of University control. Аз a rule a University syllabus is not 
frequently revised, and for that reason it is apt to be out 
of date. In some branches of work this may not be a 
matter of great importance; as, for example, in civil and 
mechanical engineering, in which progress, although con- 
stantly being made, is not very rapid. But in electrical 
engineering and its allied subjects, progress is apt to be 
made with startling rapidity, and for that reason hard-and- 
fast lines cannot be adopted without serious disadvantage. 
University bodies are proverbially academic and dis- 
inclined to move, except with considerable lag. Moreover, 
if a technical college is carrying on investigations of any 


great value, its staff are certainly much more likely to know 
what kind of a syllabus is desirable than the members of 


the University Senate, who probably know little of the work 
or methods of the college in question. We, therefore; hope 
that nothing will be done to saddle the Central Technical 
College, or the other colleges at South Kensington, with a 
University syllabus, the aim of which is generally to enable 
students to pass examinations. 


— —— 


Life of Frosted Lamps. 

NOTWITHSTANDING the fact that frosted incandescent 
Jamps have a more pleasing appearance than those made 
of clear glass, and that they are generally favoured by con- 
sumers, yet electricity supply authorities hesitate to recom- 
mend their general adoption owing to one serious disad- 
vantage which they possess, namely, the rapid fall- 
ing off in the light emitted, and consequently in 


efliciency, which takes place after only a short life 


as compared with that in the case of a clear bulb 
lamp. This great falling off in light has frequently 
been attributed to either the outside blackening by dust on 
the frosted surface, or else to the effect of the higher tem- 
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perature reached by the lamp through greater absorption. 
In another column we publish a communication by Mr. 
E. P. HYDE, received from the Bureau of Standards at 
Washington, in which is put forward a further explanation 
of this falling off in light. In the case of the lamp with 
the clear glass bulb a very large percentage of the light 
passes straight through the glass, whilst in the case of the 
frosted bulb a much smaller percentage of the light passes 
straight through, and a considerable portion of the light 
only passes through after several reflections inside the bulb. 
As at each reflection the light has to pass through the film 
of black deposit inside the bulb, it is evident that a much 
larger absorption of light must take place when a frosted 
bulb is used. 


— — 


Leading-in Wires for Incandescent Lamps. 


THE majority of electricity consumers will probably at 
one time or another have had an unsatisfactory experience 
of cheap glow lamps, which are usually of foreign manu- 
facture. One cause of the trouble is probably the use 
of alloys for leading-in wires in place of platinum. Ina 
Paper recently read before the Glasgow Local Section of 
the Institution, and of which we give an abstract in this 
issue, Mr. BASTIAN describes a method by which copper 
may be used for these leading-in wires, with corresponding 
advantage in the cost of manufacture of the lamp. If 
this method proves as satisfactory in practice as in Mr. 
BASTIAN’S experiments, it should be of considerable ad- 
vantage to manufacturers of carbon lamps,though the advent 
of the metallic filament lamp may make such a substitute 
comparatively less important. 


— :ꝓ 


Bulk Supply for Middlesbrough. 


. WE have on a previous occasion drawn attention to the 
energetic policy adopted by the Newcastle-on-Tyne Electric 
Supply Co. conjointly with the Cleveland & Durham 
Electric Power Co. in competing with local authorities. 
The latter company has for some time past caused con- 
siderable anxiety to the Middlesbrough Corporation. It 
will be remembered that the borough electrical engineer 

(Mr. Н. M. TAYLOR) some time ago reported on the advis- 
ability of erecting а new power station in order to satis- 
factorily compete with the Power Company within the 
Corporation's area. Now, however, we learn that the Cor- 
poration has definitely entered into an agreement to take a 
bulk supply of electrical energy from the Cleveland & Durham 
Electric Power Co. This supply will, of course, be used in 
conjunction with that generated by the municipality’s 
existing electricity works, and, presumably, any extensions 
of the latter wiil not now be proceeded with. An arrange- 
ment of this kind offers considerable advantages to a muni- 
cipal authority, who are thus relieved to some extent from 
further capital expenditure, though meters, services and 
mains have still to be provided for. In the particular 
agreement which has been entered into by the Middles- 
brough Corporation extensions of mains will presumably 
he considerably curtailed, for the Power Company are to 
be allowed to supply electrical energy direct to consumers 
outside a specified area, which is already supplied by the 
municipal mains. The developments resulting from this 


agreement, which is to continue in force for 15 years, 
will be watched with great interest, perhaps not unmixed 
with anxiety in a number of cases, by municipal electrical 
engineers throughout the country. We do not doubt that 
similar agreements could be entered into, in the case of 
many small electrical undertakings, with considerable 
benefit both to the power companies and to the municipal 
authorities themselves. 


— M 


Institution of Electrical Engineers’ Benevolent Fund.— 
The ninth annual general meeting of the contributors to this 
fund will be held to-day (Friday), May 24th, at the offices of 
the Institution of Electrical Engineers, at 4:45 p.m., to receive 
the report of the committee of management and the statement 
of accounts and balance-sheet to December 31, 1906. 


Application of Electricity to Mines.— We find that our note 
in last week’s issue on “ Application of Electricity to Mines” 
was somewhat incomplete. At Manton Colliery, in addition 
to the current being used for the main shaft pumps, all the 
machinery for the screens and surface work is electrically 
driven and the haulage machinery is now being converted. 
The installations at both collieries mentioned were carried out 
by Messrs. Ernest Scott & Mountain. 


Pocket Test Lamp.—The Street Railway Journal describes a 
pocket test lamp which has lately been put on the market. 
It is especially designed to overcome the difficulty and annoy- 
ance of determining whether enclosed fuses have blown, but 
is useful in all cases where it is desirable to find out whether 
or nota circuit is alive. It is made up of a specially-designed 
incandescent lamp enclosed in a fibre casing. The casing has 
ferrules and knurled binding posts on either end, while at the 
middle a fair-sized hole through both walls of the casing 
allows the illumination of the lamp to be plainly seen. For 
the majority of switches and fuses the metal ends of the test 
lamp will bridge parts of opposite polarity, but for work where 
the distance is greater than the length of the test lamp the 
binding posts afford a convenient means of clamping leads of 
sufficient length. "The device is not designed for continuous 
service, and should be used only for flashing, as the small 
enclosed casing will soon become too hot if left long in circuit. 


The Bunsen Gesellschaft.—The fourteenth annual meeting 
of this German Society of Electro-Chemists was held at 
Hamburg, on May 9th to 12th, about 200 members, accom- 
panied by 40 ladies, attending the meeting. Among those 
present were Professors Nernst, Landolt, Richards, Abegg, 
Bodenstein, Will, Danneel, Fórster, Haber, Le Blanc, Lepsius, 
Lób, Luther, Marckwald, Schenck, and Tammann. The 
most notable absentees were Messrs. van't Hoff and von 
Bóttinger, who were indisposed, and Ostwald. The papers 
and discussion upon Radio- activity and the Theory of Atomic 
Dissociation," were placed first upon the programme, and 
on that account attracted the largest audience. The contri- 
butions of Marekwald, Meyer and of Landolt proved the 
most interesting. It was announced to the meeting that von 
Bóttinger had provided the fuuds for а Bunsen Medal, which is 
to be presented every two years by the Council of the Bunsen 
Society. The medal will be of gold and worth £25 to #50. 
The first presentation із to be made in 1908. The meeting of 
the society next year will be held at Vienna, but the date is 
not yet fixed. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18, 1904  .. — 
Garachico (Teneriffe) —Santa 
Cruz dela Palma ........ July 12, 1906 .. — 


Grand Canary—Lanzarote .. 


Sept.18,1906 .. — 
New Brunswick—Prince Ed- 


ward Island ............ Jan. 9,1907 .. May 17, 1907 
Panama—Buenaventura .... Feb. 23, 1907 .. — 
Buenaventura—Santa Elens.. Feb. 28, 1907 — 
Dakar—Konakry .........- A pril 24, 1907 May 22, 1907 
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Manchester Students' Section of the Institution of Elec- 
trical Engineers.—At the last committee meeting of this 
section Mr. J. Roberts, jun., and Mr. J. Lawton Lovell were 
respectively elected vice-chairman and honorary secretary of 
this section. The former played a large part in the formation 
of this section and held the above post until his removal from 
Manchester, to which city he has lately returned. 


The Employment of Mercury Vapour Lamps in Damp 
Places.—The Elektrotechnik und Maschinenbau states that 
mercury vapour lamps lend themselves very advantageously 
to the lighting of places where the atmosphere is damp and 
charged with vapour, and in which the operation of arc 
lamps is not sufficiently reliable. The case is cited of a factory 
having a floor area of about 7,100 sq. ft. and 14 ft. high, in 
which 12 Cooper-Hewitt lamps are employed for lighting. 
They are fed two in series off a continuous-current supply at 
220 volts. 'The tube of each lamp is 3 ft. 9in. long and 1 in. 
in diameter. By means of an appropriate reflector the light 
produced is distributed with an intensity of 955 c.p. at an 
angle of 45 deg. below the horizontal, of 1,100 c.p. at 60 deg. 
and of 1,200c.p. at 90deg. The consumption is about 
385 watts per lamp, giving a total consumption of 4,620 watts, 
or 0°65 watt per square foot of surface lighted. Formerly 
24 arc lamps, each consuming 660 watts, or a total of 15,480 
watts, were used; the power consumed was then equal to 
2°2 watts per square foot of surface lighted. 


Leading-in Device for Incandescent Electric Lamps.—The 
Electrical World gives an account of a lamp in which platinum 
is entirely dispensed with and copper or iron is used as the 
material for the leading-in device. The upper end of the 
central glass tube is provided with separ- 
ate tubular extensions, the open ends of 
which are hermetically sealed in the 
following manner. Over each exten- 
sion is placed a cap of copper or iron, 
as shown in the figure. The parts are 
then heated in the ordinary glassblower's 
gas-jets to a temperature sufficient to 
soften the glass. A gentle air-pressure is 
then exerted, so as to bring the glass 
into intimate contact with the sides of 
the cap. Upon cooling, the cap shrinks 
tightly about the glass and forms a per- 
fect vacuum-tight joint about the same. 
This arrangement is due to Mr. W. R. 
Whitney, who states that the joint is 
probably assisted by some combination 
between the oxidised surfaces of the 


Waitney LAMP. 


metal and the parts of the glass in contact therewith. The 


metal is sufficiently thin to stretch and will thus not exert 
such a pressure upon the glass as to shear or break it. A 
thickness of metal ro in. or less has been found to be 
satisfactory. 


Merchant Venturers’ Technical College, Bristol.— The 
plans for the restoration of the main building of this college 
have now been approved by the Society of Merchant Ven- 
turers, and involve very considerable changes in the arrange- 
ments of the original building. The engineering workshop 
and forge will still be located in the basement, as will the 
electrical engineering laboratory and the hydraulic laboratory ; 
both will, however, be much larger. An extensive workshop 
for motor car engineering will be provided. А portion 
of the yard at the back of the college will be covered 
over, and in it will be placed the experimental engine, 
dynamos and central electric light and power station, 
now situated in the Rosemary-street branch building of 
the college, as well as testing machines of various kinds. 
On the ground floor the great hall will be retained in its 
original position. On the first floor there will be the gallery 
of the great hall, a large mechanical laboratory, enginecring 
lecture room and drawing office. On the second floor will be 
found the lesser hall, physical laboratory, optical laboratory, 
photographic laboratory, physical lecture theatre, two science 


lecture rooms, two ordinary class rooms, library, research 
laboratory, &c., while on the new third floor provision is made 
for a chemical department, which will include a chemical lec- 
ture theatre, preparation room, elementary chemical laboratory, 
advanced chemical laboratory, balance room, combustion room, 
professors’ room and stores. 
outside the main laboratories, as will also the store for dan- 
gerous chemicals. 


The fume closets will be built 


It is confidently expected that the whole 
of the work of restoring and refitting the building will be 


completed in time for the students to return to Unity-street іп. 


September, 1908. 


American Electro-chemical Society.—The eleventh general. 
meeting of this society was held at Philadelphia from May 2nd 
to 4th, and turned out to be one of the most successful 
gatherings held during its existence. A large number of 
Papers dealing with electric furnaces and other phenomena in 
high-temperature chemistry were read, among them being. 
ч Carbon for Electrometallurgy,” by Mr. F. A. J. Fitzgerald 
and J. Forssell, and * A Closed Electric Furnace for Reducing. 
and Distilling Metals from their Ores,” by Mr. E. R. Taylor. 
Dr. C. P. Steinmetz gave an experimental lecture on “Con- 
duction,” in which he divided all materials into classes depend- 
ing on whether they conduct metallically, electrolytically, as an 
arc, ог as a vapour. After describing the characteristics 
of each class he showed that there is no distinct division in. 
certain substances, which seem to belong to two or even three 
classes. The principal difference between arc conductance: 
and vapour conductance is that the former is continuous and 
the latter intermittent. The specific resistance of an arc is about 
the same as that of а good electrolytic conductor—i.e., from 
1 to 4 ohms per cubic centimetre. Dr. Steinmetz showed 
that the generally accepted theory, that the conducting carbon 
vapour is obtained from the positive carbon, is erroneous, and 
that the arc material, which makes conduction possible, comes: 
from the negative carbon. This explains the operation of the 
arc rectifier and also the fact that it is impossible to maintain 
an are with an alternating voltage of 1,000 or even more 
between certain conductors, while with a much lower соп. 
tinuous voltage this is easily done. The following Papers 
were among those read on electrolytic phenomena :—“ The 
Electrolytic Pickling of Steel," by Mr. C. J. Read, and“ The 
Electrolytic Corrosion of Brass,” by Prof. A. T. Lincoln 
The cost of power for electrochemical industries was very 
fully discussed in connection with Papers read by Messrs.. 
E. А. Sperry and C. E. Lucke on this subject. 


Comparison of the Oosts of Three-phase and Continuous 
current Transmission. Г? Electricien gives an account of some 
results obtained by Prof. Motta, of the University of Milan, 
who studied the above problem for a particular case. It was. 
required to supply a town with 28,000 kw. and to utilise a 
waterfall 95 miles away. The transmission line had to cross 
mountainous regions. The three-phase system at 60,000 volts 
and the continuous-current system at 150,000 volts were com- 
pared, as these two voltages were the most economical for the 
case considered. Ten machine groups were required on the 
Thury system, each group consisting of four generators, driven 
by a water turbine. ‘he limiting voltage per group. was. 
15,000. . The transmission line consisted of two insulated con- 
ductors. The three-phase generators were, as usual, worked in. 
parallel, and operation with a frequency of 42 was considered. 
The calculations and tests of Prof. Motta led to the following 
conclusions, which are in favour of the use of the three-phase 
system in this particular case. The line drop is 3 per cent. 
less in the case of three-phase working when both systems 
are fully loaded—:.e, 28,000 kw. The first cost is 1:6 per 
cent. less in the case of continuous current (£400,000 and 
£406,400). This covers the cost of machines, switch- 
boards, insulators, poles and transmission lines ; transformers 
for the three-phase and motor-generators for the Thury 
system. In the Thury system the line cost 1s low (£120,000) 
but the machine cost is high (£280,000). In the three-phase 
system the position is reversed, the line costs £256,400 and 
the machines £150,000. The sub-stations cost £144,000 (con- 
tinuous) £31,800 (three-phase). The transmission line for the 
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three-phase system consisted of three wires, each 0:372 sq. in., 
while for the continuous current four wires, each 0°22 sq. in., 
were required. The number of commutators in series (104) 
demanded by the continuous-current system greatly con- 
tributed to its rejection. 


Oscillation-Generator for Wireless Telegraphy.— In a recent 
number (April 7th) of the Zlektrotechnik und Maschinenbau, 
Dr. J. Sahulka, prompted by the present activity in the design- 
ing of oscillation- generators, calls attention to an apparatus he 
patented in 1904. Before sketching the design as patented he 
describes the primitive form that led to the final one, and this 
primitive form is superficially very similar to the generator 
proposed and patented by S. G. Brown. It consists of a toothed 
wheel, a slip-ring and two brushes, one brush bearing on the 
slip-ring and one touching the teeth of the wheel, arranged as 
а shunt to a circuit comprising a source of E. M. F., a condenser, 
and the primary of a Tesla transformer (with an air-wire as second- 
агу). When a tooth of the rotating wheel touches the brush 
the charged condenser discharges itself in an oscillatory 
manner through the primary of the oscillation transformer. In 
Brown’s arrangement, it will be remembered, a copper block 
bears on a rapidly rotating aluminium wheel; the copper block 
is analogous to the brush of Sahulka’s arrangement, and, no 
doubt, the rattle of the block on the aluminium wheel has an 
effect similar in kind to that just described. The final form 
of Sahulka’s arrangement consists of a pair of equal toothed 
wheels, each with а slip ring, on the same axle but insulated 
one from the other, and with the teeth staggered in angular 
‘position. A brush connected with the source of E.M.F. touches 
all the teeth of both wheels in turn as the axle rotates and 
charges two condensers alternately through the corresponding 
slip ring. The condensers have a common pole permanently 
connected to the other pole of the source of E.M.F. For 
the discharge there is a second brush, which leads through 
the primary of the oscillation transformer to the common pole 
of the condensers, and this brush as it touches each tooth soon 
after the charging brush has left it, allows the condensers, in 
turn, to discharge in an oscillatory manner through the 
primary of the oscillation transformer. The result is that, 
according to the inventor, some 10,000 wave-trains can be 
excited per second, the constituent waves of each train having 
of course a period determined by the inductance and capacity 

in circuit. | 


The Institution of Electrical Engineers.—The Council has 
decided to award premiums for Papers read before the Institu- 
tion during 1906-7 as follows: The Institution Premium to 
Mr. C. C. Paterson, for his Paper, Investigations on Light Stan- 
dards and the Present Condition of the High- voltage Glow 
Lamp"; the Paris Electrical Exhibition Premium to Prof. J. 
Epstein, for his Paper, Testing of Electrie Machinery and of 
Materials for Its Construction“; an Extra Premium to Prof. 
A. Schwartz, for his Paper, Flexibles, with Notes on the 
Testing of Rubber” ; an Extra Premium to Mr. C. Wade, for 
his Paper, The Use of Wooden Poles for Overhead Power 
Transmission"; an Extra Premium to Мг. W. Cramp (Man- 
chester), for his Paper, Magnetic Leakage and Its Effect on 
Electrical Design”; an Extra Premium to Mr. T. H. Schoepf 
(Manchester), for his Paper, Single-phase Railway Motors and 
Methods of Controlling Them”; an Extra Premium to Dr. 
W. M. Thornton (Newcastle), for his Paper, ** The Distribution 
of Magnetic Induction and Hysteresis Loss in Armatures” ; 
the Fahie Premium to Messrs. B. S. Cohen and G. M. Shep- 
herd, for their Paper, Telephonie Transmission Measure- 
ments" ; an Original Communication Premium to Messrs. 
A. Baker and J. Т. Irwin, for their Paper, The Analysis of the 
Magnetic Leakagesin Induction Motors." Students Premiums.— 
А. First Students' Premium to Mr. W. Browning (Manchester), 
for his Paper, Further Notes on Conductivity "; a First 
Students' Premium to Mr. E. A. Watson (Birmingham), for his 
Paper, А Simple Method of Measuring Sparking Voltages” ; 
a Second Students’ Premium to Mr. E. W. Moss (London), for 
his Paper, Electric Valves“; a Second Premium to Mr. R. 
Rankin (Glasgow), for his Paper, An Elementary Paper on the 
Induction Motor"; a Second Premium to Mr. R. J. Каша 


— — 


(London), for his Paper, The Equipment of Steam Turbine 
Generating Stations.” Award of Scholarships.— The Council 
have awarded scholarships for the year 1907-8 as follows: 
Mr. R. E. Neale, Central Technical College, one Salomons 
Scholarship; Mr. P. E. Péronne, Finsbury Technical College. 
one Salomons Scholarship; Mr. E. M. Mallett, University 
College, one David Hughes Scholarship. 


Generating Station worked by Diesel Engines. —А descrip- 
tion of the central station at Friedenau, which is worked by 
Diesel engines, is given by M. Max Müller in L'Industrie 
Electrigue. As Friedenau is one of the most aristocratic 
suburbs of Berlin, the municipality preferred to employ oil 
instead of steam engines with their attendant smoke, and to 
design the exterior of the station so that it had the appearance 
of an ordinary middle-class house. Current is distributed on 
the three-wire system at 440 volts across the outers. The 
basement of the station contains a battery of 264 cells with a 
total capacity of 600 ampere-hours at a two hours discharge 
rate. It also contains the petroleum tank, with a capacity of 400 
cubic ft. The oil is pumped up from this into two other reser 
voirs, each of 66 cubic ft.,on the ground floor, whence it is distri- 
buted to the engines through filters. On this floor there are 
also two reservoirs, each of 132 cubic ft., containing cooling 
water. In the engine room are two 185 kw. Diesel engines, 
working at a speed of 155 revs. per min. They each have two 
vertical cylinders with a stroke of 2 ft. 6 in. and a diameter of 
20 in., and are fitted with two flywheels 13 ft. 9 in. in diameter, 
weighing 15 tons. The combustible liquid is delivered to the 
admission valve by a pump worked by the main shaft. The 
valves of this pump are controlled by the governor, so that the 
amount the valves open depends on the load. This method of 
regulation works very well. The oil has a calorific value of 
from 4,320 to 4,545 calories per pound and costs #36 per ton. 
After combustion this oil leaves no residue in the cylinders, and, 
although the engines have been working for nearly two years, 
they have not yet been cleaned. The consumption guaranteed 
by the makers for a combustible with a calorific value of 4,545 
calories per Ib. and the results actually obtained on a five 
hours’ test at the station are indicated in the following table :— 


Consumption in lbs. рег н.р. hour, 


Load per cent. Guaranteed. Obtained. 
100 55:55 е 8 977 0°35 
TD Gens КЕРГЕ ЛЕ КЛ Г 99 0˙36 
ГЕРИ ООРОО ĩ onov ee „ 0˙42 
o ———— —— (nn 0:00. ........ 0:48 


The calorific value of the oil used was 4,500 calories per lb. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 24th (to-day). 


INSTITUTION or ELECTRICAL ENGINEERS. 


ó p.n. Annual General Meeting at 92, Victoria-street. 


PaysicaLt Society. 


5 p.m. Meeting at the Physics Laboratory, Royal College of Science, 
Imperial Institute-road, South Kensington. Papers on ‘‘ The 
Measurement of Mutual Inductance by the Aid of a Vibration 
Galvanometer, by Mr. A. Campbell and on Note on the 
Rate of Decay of Active Deposit from Radium,” by Messrs. W. 
Wilson and W. Makower. An exhibition of an Apparatus 
for Relay Working of Long Submarine Cables ” will be given by 
Mr. S. G. Brown. 


NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDEBS. 
7:30 p.m. Meeting at the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. 
Paper on Some Experiments on the Magnetic Character of 
Vessels," by Capt. W. Bartling. 
RoyaL INSTITUTION. 


9 p.m. Meeting at Albemarle-street. Lecture on Recent Contri- 
butions to Electric Wave Telegraphy," by Prof. J. A. Fleming, 
F.R.S. 


TUESDAY, May 28th. 
SOCIETY OF ARTS. 
8 p.m. Meeting at John-street, Adelphi. Paper on Sheffield Plate 
and Electro-Plate," by Mr. Sherard Cowper-Coles. 
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ELECTROLYTIC CORROSION OF IRON AND STEEL 
IN CONCRETE.* 


BY A. A, KNUDSON. 


It has sometimes been supposed, since concrete is effec- 
tive in preserving ironwork from corrosion when placed in 
water, whether salt or fresh, that it would similarly act as a 
protection against electrolysis. In this Paper the author 
shows the fallacy of this assumption. Not only doesa current 
cause corrosion of the iron, but disintegration of the concrete. In 
tests which he carried out, the electrical resistance of the con- 
crete fell rapidly, and the concrete cracked and softened. 


In these days of wide and rapidly-growing use of reinforced con- 
crete and hydraulic cements in all kinds of structures, the question 
often comes up as to whether concrete will afford to iron and steel 
the same protection from stray currents of electricity that it does 
from ordinary corrosion or rust. In the practice of investigating 
movements and results of currents upon underground pipes and 
other siructures, several instances have come to our notice where 
damage has been caused by electrolytic action upon metals covered 
or encased in concrete or Portland cement. In view of the im- 
portance of this question, therefore, we have thought it would be of 
service to those who are interested in the subject if more light were 
thrown on the true value of concrete as a supposed insulator. 
Blocks of concrete containing iron tubes were prepared of equal 
parts of Portland cement and sand. They were made in ordinary 
metal pails, slightly larger at the top than at the bottom. In the 
centre of each block was placed a 2in. wrought-iron pipe, as shown 
in Fig. 1. Block 1 was immersed in fresh water and block 8 in 
sea water. These were connected in series, with 0:1 ampere con- 
tinuously flowing through them. Block 2 was also immersed in 
sea water, but no current was sent through it. This was for the 
purpose of comparison after the blocks were broken open. These 
tests were carried out at the Electrical Testing Laboratories, New 
York. ‘The results of importance upon this first group of blocks 
were found in the gradual disruption of the concrete, as shown by 
the cracks as time went on and the appearance of electrolysis and 
loss in weight of the iron tubes of both Nos. 1 and 3 when the tests 
were concluded. The report furnished by the laboratory on this first 
set of experiments concludes as follows :— 


After the conclusion of this test, which extended over 30 days 
time, the blocks were removed, and after allowing them to dry the 
were broken open. It was found to be quite easy to break opey 
blocks Nos. I and 3, which had already become cracked. Block 
No. 2, which had not been subjected to electrolysis, was broken 
with the greatest difficulty. Blocks Nos. 1 and 8 showed on their 
interior etrong evidences of electrolytic action in the form of what 
was apparently a deposit of iron rust extending ‘from the pipe 
toward the outside of the block. Along certain, lines which acted 
like lines of cleavage, the cement was found to be softened so that it 
could readily be cut or scraped with a knife. The pipes enclosed in 
Nos. 1 and 3 were found to be considerably corroded. A portion of 
th: scale on the corroded parts of these pipes was removed and the 
pipes were weighed. The pipe in block No. 2 was as bright as a new 
pipe. The concrete showed no evidences of & deposit of iron rust. 

Weighing of the pipes had been made by Mr. Knudson before 
casting them in the blocks Weighings made at the conclusion of 
the experiment, together with these initial weighings, are given in 
the following table :— 


No. 1 fresh water. No. 3 salt water. 


IA! 31b. 12:50 02. ...... 3 lb. 7:5 oz. 
Езпа]....................81]], 10°95 02. ...... 31b. 6°4 oz. 
LOES о 1:55 02. ..... è 1:1 925 


As has been said above, the scale was not entirely cleaned off 
from pipes Nos. 1 and 3 before the final weighing was made, so that 
the loss in weight does not represent the entire amount of the 
electrolysis which had occurred. 

The results of these experiments seemed so important that it was 
thought best before drawing conclusions to have the tests repeated, 
and, therefore, another set of experiments, similar to the first, was 
made to see how the data would compare. 


SECOND SET OF EXPERIMENTS. 


In this case two blocks of concrete were prepared, numbered 4 
and 5. These were made the same as the others except that Rosen- 
dale cement was used, called in the trade Brooklyn Bridge Brand." 
The object of using a different cement was to see if there was any 
change in the results that could be attributed to the use of & different 
brand of cement. In these tests two readings every 24 hours were 


was from a storage battery, and the pressure was increased or de- 
creased according to the resistance, in order to maintain а constant 
current of 0:1 ampere. 

The variation of resistance in both blocks during the test of 80 
days is important. Such changes are graphically represented in 
curve sheet Fig. 2; the figures showing ohms are given as relative, 
as they may not quite accurately represent the true values. They 
were obtained by simply dividing the volts by the 0:1 ampere. It 
was found in the preliminary trials that resistance measurements , 
by the usual methods, such as the Wheatstone bridge, were not 
accurate, owing to strong polarising effects. For this reason the 
resistances as shown by these curves, while not considered abso- 
lutely accurate in every case, are sufficiently so for our purpose of 
examination and study. Thecurve in Fig. 3 represents the sudden 
fall or practical breakdown of concrete as insulation in 48 hours. 
The measurements in this test were made by the Wheatstone 
bridge, using alternating current and a telephone receiver. They 
are considered fairly accurate. 

Quoting parts of the report on this second series of tests :— 

It appears frem these observations that, before the ninth day, the 
process of electrolysis had arrived at quite an advanced stage on 


Fic. 1.—PLAN AND SECTION or IRON Р1РЕ IN CASED IN BLOCK or: 
CONCRETE IN WATER. 


both blocks, and before the rise in resistance took place, which after- 
wards in fresh water reached 300 to 400 ohms, requiring some 30 to 
40 volts to maintain the 0'1 ampere. We should not, therefore. 
conclude that because such high readings are not found in practice 
it is & sign that there can be no electrolysis. In the salt water 
block it was observed that, even to the eleventh day of the test, 5:5 
volts only was required to pass the 0:1 ampere, and at that time the 
record states the cracks in both samples have increased in prominence. 
After the conclusion of the test, which continued over 30 days' time, 
the concrete blocks were removed from the water and allowed to 
dry. They werethen broken open. Block No. 4, which had been 
under test in the salt water, was found to have a rust-coloured 
deposit extending along the sides of a crack from the external sur- 
face to the pipe. The rust-coloured deposit in sample No. 5 was 
oaly about the pipe. | | 

The weights of the pipes before and after the tests are given in the 


following table :— 


No. 4, salt water. No. 5, fresh water. 


Titel cas ˙¹. ² ͤ со 3 lb. 7:1 ох. 3 10, 6:6 oz. 
FIA 3 lb. 5:5 oz. 3 lb. 5:5 oz. 
LOSS: E 1-6 02. Г1 oz. 


This second series of tests show results very similar to the first, 
only more pronounced: and we believe they also show that the 
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results would be. practically the same with concrete made up with 
any of the different brands of cement found in the market, or made 
with different proportions of sand, or made of brick orstone masonry. 

These tests and experiments go to show that only & small fraction 
-of ap ampere is necessary to cause electrolytic action. The element 
of time being always with us, it is only necessary, where electric 
currents are present of sufficient voltage in 1Һе proper direction, to 
cause even & very small amount of current to pass that will in time 
cause oorro- ion upon interior steel stru-tures, whether placed in 
concrete, brick or in granite masonry. Itis not expected, however, 
that large granite piers would develop cracks, but electrolysis to 


— че 2. 107.2 


EE LAE qq. 
EIE pi pct Eo ШШ 


138: 4 6 6 18 9 1011 12 u 4 


Fic. 2.—Curves sHowine Resistance oF Two BLocks or CONCRETE, ONE 'MMERSED IN SEA 
WATER AND ONE IN FREsH WATER For 30 Days WITH STEADY CURRENT oF 0:1 AMPERE MAIN- 


TAINED UPON AN IRON PIPE PLACED IN CENTRE OF Eacan. 


interior steel work and to bridge anchorages may go on just the 
same. Cracks may develop, however, in concrete piers of small 
bridges, such as those which cross creeks or canals. 

By way of a practical illustration the author referred to a bridge 
over the Gowanus Canal, South Brooklyn, at Hamilton Avenue. 
His observations and tests pointed strongly to electrolytic action 
from trolley currents as being the true cause of the cracks which 
had appeared in the concrete. Ordinary care would suggest that 


costly structures of this kind should be periodically inspected for | 


evidence of electrolytic action upon the interior steel work, espe- 
cially if located contiguous to water, or in the vicinity of electric 
railways or railway power stations as in the case just cited. Fur- 
thermore, this question should be carefully considered when such 
structures are planned, and tests made at locations of proposed 
bridges or other structures, to ascertain the electrical conditions and 
the possibilities of injury due to electrolysis from stray currents. 

This question of electrolytic corrosion of interior steel in the con- 
struction of high buildings, however, has not been entirely neglected. 
There is at least one case, that of the New York Times Building, where 
provision has been made in advance as a protection. In the Build- 
ing Supplement," issned by that Paper, dated January 1, 1905, an 
interesting description is given in detail of the entire construction of 
that building. The following extract, referring to electrolysis, will 
be of interest :— 


_ " The danger that in the case of the steel frame, rust and the dis- 
integration of electrolysis would hasten the process of dissolution 
so much as to шаке structures of this kind prematurely unsafe 
through the destructjon of their supports, was recognised in time 
to permit of ample safeguarding in the case of ihe steel frame of 
the Times Building. It is axiomatic that columns to which mois- 
ture has no access will not be impaired by rusting, and that those 
effectually insulated from vagrant electrical currents will not be 
affected by electrolysis. The first consideration was to keep the 
basements dry. Hence the thorough waterproofing and draining of 
the retaining walls which were carried under the floor of the press 
room, occupying the great area of the sub-basement. As a further 
safeguard, all the steel members up to the street level are encased 
in Portland cement mortar, to the minimum thickness of } in. 
This is effectual protection against rust deterioration, Under these 
conditions electrolytic disintegration is deemed impossible, but the 
probability of its occurrence in even microscopic degree is rendered 
still further remote by as perfect insulation as can be provided. 
There is sufficient earthing to relieve anv electrical tension which 
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may exist in any part of the steel frame by drawing off the current 
at points where electrolytic action cannot be set up А 

This is the first instance we have noticed where а large corpora- 
tion has recognised this danger and has taken steps beforehand to 
avoid it. The protection of steel structures already constructed, 
however, is а different matter. While plans may be made to pro- 
vide insulating methods and water proofings, before construction, 
it is not easy to prevent corrosive action, when the conditions are 
favourable, after construction. 

Another point which may have an important bearing on this 
subject, is the great pressure upon pillow blocks, and upon piers 

supporting as they do enormous weights, 

which serve to make excellent electrical con- 
tact with concrete or masonry on which they 
stand, and, therefore, offer further oppor- 
tunity for inviting stray currents. 

Photographs were shown by the author of 
the underside of two water meters which 
were practically destroyed by electrolysis 
while in service in the cellars of dwellings 
in a distant city. They were shown as an 
illustration of how railway currents will 
follow a service pipe for a considerable dis- 
tance from the tracks, enter a building, and 
ae an outlet to ground on the damp soil of a 
cellar. 
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Coatings of various kinds of paints or var- 
nishes will be of little use as an insulation, 
for it must be borne in mind that not only 
а moisture resistant is required, but an insu- 
lation that will resist continual moisture, and 
also that will stand the pressure of great 
weights. 

From these laboratory experiments, as 
well as observations in practice, we draw the 
following conclusions :— 


1. Steel structures are well preserved from 
ordinary corrosion by concrete if placed either 
in salt or fresh water. This, however, has 
long been known. 

2. If but a small fraction of an ampere of 
electricity passes from an interior metallic 
column or structure into concrete or masonry as usually made, there 
will be corrosion of the metal and disintegration of the concrete or 
masonry. 

8. Structures of steel in concrete that are subject to sea water 
are in more danger from electrolytic action than those in fresh 
water, by reason of the lower resistance of concrete in sea water, as 
shown by the laboratory experiments. 
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4. In no sense can concrete be considered an insulator, and, as 
shown, it is, from all appearances, just as good an electrolyte as any 
of the soils found in the earth. 

It is therefore to be expected that во long as the single trolley with 
its grounded return is in general use, just so long may we look 
for electrolytic action in some form upon various underground 
structures ; and reinforced concrete is no exception to the rule. It 
is not at all surprising that such currents are busy at steel work of 
bridge-anchorages. Whether enclosed in concrete or masonry, these 
materials, as we have endeavoured to show, are no protection from 
the straying railway current when the conditions are favourable for 
electrolytic action. It would seem that this question should receive 
due consideration by those who have to do with planning апа con- 
structing important publie works and buildings, as well as those who 
are entrusted with the care and safety of such structures. 
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no deflection is obtained when opening the excitation, we 


SIMPLE ZERO METHODS FOR THE DIRECT DETER- | immediately arrive at the required leakage coefficient. 


MINATION OF LEAKAGE FACTORS. 
BY DR. В. POHL. 


Summary.—The Author considers simple direct methods of determin- 
ing leakage factors. After referring to R. Goldschmidt's, which is simple 
though somewhat troublesome, the Author describes two such methods 
which give accurate results, and can be used with ordinary testing 
instruments. 


The magnetic leakage in electrical machines has of late been 
the object of renewed interest, as proved by several papers and 
discussions on the subject. This is mainly due to its great 
importance in direct current machines; of the interpole type. 
In machines without commutating poles, the leakage, which 
amounts to from 10 per cent. to 20 per cent. of the useful flux 
(leakage factor 1:1 to 1:2), merely necessitates а correspond- 
ing increase of pole and yoke section without in any way 
interfering with the performance of the armature. In 
machines with commutating poles, however, we have to dis- 
tinguish between the leakage of the main poles and that of 
the commutating poles ; whilst the former has the same effect 
as before and a similar relative proportion to the main flux, 
the latter may, even in the best designs, amount to from 50 per 
cent. to 100 per cent. of the commutating flux (leakage factor, 
1:5 to 2), and is in some constructions many times as large as 
the useful flux. In consequence thereof, if great care be not 
taken in designing, it may lead to unsatisfactory performance 
and sparking owing to excessive magnetic densities in the com- 
mutating poles. 

Under the circumstances it is desirable to have simple 
methods for the experimental determination of the leakage 


Fic. 1.—GOLDBCHMIDT’S METHOD oF DETERMINING THE LEAKAGE 
COEFFICIENT. 


factor of both the main and auxiliary poles which enable the 
designer to check his calculations. Such methods should only 
require instruments which are at hand in the test room of 
every manufacturing firm, and which are easily portable, so as 
to allow also of the test being carried out on installed machines. 

The method mostly adopted for the determination of the 
leakage factor—t.e., the ballistic measurement of the flux in the 
armature and in the poles—can only be considered a laboratory 
experiment, seeing that it requires the use of a ballistic galvano- 
meter, which most probably will not form part of an average 
test room equipment. Another method, the only one pub- 
lished, which allows a direct determination of the leakage co- 
efficient, is that by R. Goldschmidt.“ A coil of „л, turns of thin 
wire is wound round one pole, and a similar one, containing farm. 
turns, round the armature, so that the total flux, N poire = Nam 
+ №, акак passes through the former coil, while the useful 
flux, Narm, only passes through the latter (see Fig. 1). Both 
coils are connected in series with each other and with a milli- 
voltmeter. If now the excitation of the machine is broken, 
E.M.Fs., e and earm, will be induced in the test coils, which 
are proportional to Noe х tpole and Narn. X larm. respectively. 
If the connections be made so that these E.M.Fs. are opposing 
each other, there will be no deflection of the millivoltmeter for 
equal induced E.M.Fs.-—thatis, for N psie X troie = Norm. X farms OF 


о. y Nee „ 
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Thus, by altering the number of turns of one of the coils until 


* See Elektrotechnische Zeitschrift, 1902, p. 314. 


Goldschmidt’s method is of striking simplicity, and, in prin- 
ciple, far superior to the ballistic test for practical purposes. 
It is, however, not free from disadvantages. 

In order to obtain results which are accurate within 1 per 
cent., the number of turns to be wound round the field poles 
and armature must be very high, the more so because it is not 
advisable to work with fractions of a turn, owing to the uncer- 
tainty as to what ratio the E.M.F. induced in this fraction of 
a turn bears to that induced in a complete turn. The trouble 
of winding so large а number of turns and of adjusting 
them, considerably detracts from the practical value of the 
method. 

In the following, further zero methods for the direct measure- 
ment of the leakage coefficient, c, are given. They require 
the use of resistances of known value, as contained, for 
instance, in a post-office box, and of a sensitive galvanometer 
always at hand in connection with the Wheatstone Bridge. 
They require only a very small number of turns, in many 
cases even a single turn being sufficient, and they also lead to 
very accurate results. 

Опе turn of wire is wound round one field pole near to the 
yoke, and another turn round the armature as before. The 
two turns are connected in series across the outer terminals of 
the Wheatstone Bridge (Fig. 2), and the galvanometer is 
joined to the middle terminal and to the point where the two 
turns are joined together. The coils are so connected that 
their induced E. M. Fs. e ie and earm. act in the same direction, 
and are consumed in the resistances unplugged in the Wheat- 


Fic. 2.—Z£BO METHOD WITH FIXED NUMBER or TURNS. 


stone bridge.  Ifthese resistances are unplugged in such a way 
that, when opening or closing the excitation, no deflection is 
obtained in the galvanometer, then eee will just equal the drop 
in the resistance R oes and earm. equal the drop in Rarm. (see 
Fig. 2), and we thus obtain immediately the leakage coefficient 
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In carrying out the experiment we may insert 1,000 ohms 
іп Ramm. and increase К, oe, beginning with 1,000 ohms, until 
no deflection is obtained when opening the exciting circuit If, 
for instance, this is the case for R oe equal to 1,150, с will be 


1150 „ 
equal to 1.000 15. 
The resistance of the turns will always be practically negli- 


e. 
Another form of the test, which is superior to the above on 
account of its higher sensitiveness, is as follows: The number of 
field and armature turns are again made alike. The ends of the 
field turns are now connected across the outer terminals of the 
Wheatstone bridge, whilst the armature turns are connected 
in series with a galvanometer or milli-voltmeter to one outer 
terminal and one middle terminal of the bridge, the arrange- 
ment being so that e.m. becomes balanced by a portion of 
ej, equal to it, in potentiometer fashion (Fig. 3). Assuming 
the same leakage coefficient, 1:15, as before, we shall now have, 
for instance, R,,, = 1,000 ohms, Roi - E, = 150 ohms; 
whereby, again, the galvanometer will show no deflection when 
the circuit is opened or closed. This method allows of very 
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accurate determination of с, and the time required for it is 
not more than a few minutes. 

In testing it was found that, even for small machines, a satis- 
factory result could be obtained with only one turn each round 
field pole and armature. The galvanometer was of the moving 
coil type of high sensitiveness. If an ordinary millivoltmeter 
is used it will be necessary to have more than one turn ; but, 
in most cases, three or four turns should suffice. 

The method described above may also be used for quickly 
determining the distribution of the leakage. For this purpose 
the experiment may be carried out for a number of different 
positions of the field turn, which can easily be moved along 
the pole, and may also be wound round the yoke while the 
armature turn remains in its first position. 

It need scarcely be mentioned that the leakage coefficient 
determined for low excitation will not be the same for higher 
magnetic saturations and loads ; and that it is not possible, in 
this way, to find the value under normal magnetic conditions 
owing to the danger arising from the sudden breaking of the 
full excitation. As is well known, however, the leakage co- 
efficient corresponding: to any flux density and load. may be 
easily calculated from the leakage factor at low saturation by 
means ‘of the’ no-load: characteristic and armature reaction 
curve of the respective machines. 

As a third alternative the use of a differential galvanometer 
with additional non-inductive resistance in the circuit of the 
pole test coil may be suggested. This alternative is less prac- 
ticable, as а good instrument of the type in question will only 
rarely be found in test- rooms. 


If, now, the determination of the leakage coefficient of the |. 


auxiliary poles i is to be executed, this may be done by one of 
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Fic. 3.—A MORE SENSITIVE ARRANGEMENT OF THE METHOD SHOWN IN Fic. 2. 


the methods above described, preferably by the second one. 
In carrying out the experiment, the main field will have con- 
stant and normal excitation, while no current flows in the 
armature. The current in the auxiliary pole winding may be 
of such a strength that the ampere-turns of the auxiliary poles 
are equal to that portion of their full-load ampere-turns, which, 
under normal conditions, forms the magneto-motive force for 
the commutating flux. A coil of a series of turns is lying on 
the armature underneath the commutating pole, and another 
round the commutating pole as near as possible to the iron of 
the same, each coil having the same number of turns. The 
excitation of the auxiliary poles will then be broken and the 
resistance adjusted so that the deflection becomes zero. The 
experiment may again be repeated for different positions of 
the coil on the auxiliary pole. In order to obtain the leakage 
factor of the auxiliary poles under normal working conditions 
for full load, the relative value of the leakage flux found by 
the above experiment must be multiplied by the ratio of the 
ampere turns existing on the auxiliary pole at the respective 
load to the ampere‘turns employed at the test. A further 
correction will be required should the auxiliary poles be 
unsymmetrically arranged between the main poles—i.e. ‚ Nearer 
to one main pole than to the other. 

It will be found in practice that instead of adjusting the 
resistances carefully until no deflection is obtained, the result 
will sometimes be more accurately arrived at by plotting one or 
two positive and negative deflections of the galvanometer as 
functions of the respective values of R; / R. 1. "and connecting 
the points by a line, the intersection of which, with the zero 
line, corresponds to the desired value of о. 


А PERMANENT-LEAK WATER LIGHTNING 
ARRESTER. 
BY LEWIS W. DIXON. 


Owing to the importance of providing for lightning dis- 
charges on overhead networks, the following description of а 
water lightning arrester, recently erected at the Treforest 


power station of the South Wales Electrical Power Distribu- . 


tion Co., near Pontypridd, will be of interest. re 
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· Fro. 1.—DETAILS oF [NsULATED BRACKETS FOR CARRYING SOCKETS. 


Before proceeding with the description I should like to 
mention that a somewhat similar type of arrester was seen 
at work by two of our engineers some 24 years ago at the 
D’Avignonnet power station of the Société Grenobloise 
de Force et Lumiére in the South of France, the working 


Isolating Switches 
Sparklet Fuses 


To Labinger 
Spark Gaps 


Fic. 2, —Di4GRAM or CONNECTIONS. 


pressure between phases being 26,000 volts. On hearing 
of this the writer designed a piece of apparatus on the same 
principle—but with several improvements—to cope not only 
with static charges and disturbances, but, if possible, with atmo- 
spheric discharges, which have caused a great deal'of troub'e 


THE ELECTRICIAN, MAY 24, 1907. 217 


at one time and another on the South Wales Company’s ex-| The lines above referred to are protected by Wurtz spark- 
tensive distribution system. gaps, which, from all accounts, failed to act, as most of the- 
Two horizontal water pipes are provided, flow and return, | energy went to earth from the % primary to earth shield“ 
efficiently connected with the neutral of the generators and | of one of the transformers at the Cambrian ; but the fact of 
the station earth plate. To the “flow” and “return,” vertical | the spark-gaps having acted in the power station goes to show 
pipes of glass tube are connected, jointed at the top to a special | that the whole of the system was considerably disturbed 
piece of glass tubing shaped like an inverted “ U“ having a | thereby. | | 
glass bulb in the centre, into which the point of the line wire | Another discharge occurred in the same district about two 
| dips, being | months ago, but this time the Wurtz arrester acted well, and 
made water- | we are inclined to think that the lines were not actually struck, 
tight at this | but were affected by a discharge occurring in the immediate 
point by а | neighbourhood of the conductors, there being so little damage 
conical plug | done. 
of indiarub- | It seems, therefore, that the use of permanent resistances 
ber. wil, at any rate, help to level off the usual surging and 
The ‘flow’ | resonance phenomena one gets in underground and overhead 
and ‘return’ mains, and we have every confidence, although we have only 
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Ета. 3.— GENERAL ARRANGEMENT OF TuBING. Ето. 4.—ARRANGEMENT OF E.H.T. SwircH AND Fuse GEAR, BEHIND MAIN SWITCHBOARD. 


allowed for the passage of a small current, that the effects 
from lightning discharges will be considerably lessened. 

The two accompanying photographs show the general 
arrangement of the apparatus, Fig. 3 showing the glass tubing, 
&c., outside the building, and Fig. 4 the arrangement of theswitch 
and fuse gear fixed to the wall behind the main switchboard. 


through this loop of glass tubing represents the maximum 
гс:ізіапсе for one of the three lines, being approximately 
700,000 ohms, which at the nominal pressure of, say, 6,800 
volts that exists on the system, between line and earth, will 
give a leakage of about 130 ampere. 

The resistance in the three sets can be conveniently altered 
if necessary by connecting up any one of the rows of metal 
sockets to earth, which form the joints of the glass tubing. 
The sockets themselves are provided with gun-metal stuffing 
boxes with rubber insertion, with the addition of a 0:05 sq. in. 
cable connector ; a leakage can thus be obtained if desired of 
about 25, 30, ту or туу ampere (the lengths of tubing below 
can be short-circuited for safety as well). 

These sockets are firmly fixed to iron brackets supported ал 
Locke insulators tested to 50,000 volts, which are cemented 
into the wall of the power house, as indicated in Fig. 1. 

Fig. 2 shows the diagram of connections to the station 'bus 
bars (it being proposed to. éreet another set to act as a dupli- 
cate to the present one). It will be extremely interesting to Two types of cable have up to the present been used in 
know if it will relieve matters to any extent in the event of telephone work for crossing short arms of the sca. The first 
any of the overhead lines being directly struck by lightning, | type consists of a gutta-percha covered cable, in which the 
or by the action due to an atmospheric discharge in the | influence of the self-induction on the speaking power is not 
neighbourhood, as on one occasion last winter, during a severe | noticeable. Endeavours have been made with this kind of cable 
thunderstorm, all the Lahmeyer spark-gaps connected to | to keep down the resistance and the capacity. A decrease in 
the various feeders and 'bus bars in the power station were | resistance is obtained by an increase in the size of the copper 
seen to act vigorously, an atmospheric discharge having appa- | conductor, and the simplest way of lowering the capacity is by 
rently struck the company's 11,000 volt overhead lines between | increasing the thickness of the gutta-percha covering. Ап 
Ystrad Rhondda and the Cambrian Colliery, Clydach Vale, | example of this simple arrangement is the four-core telephone 
some 12 miles away from the power station. cable laid between England and Belgium. A large decrease in 
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THE PUPIN TELEPHONE CABLE ACROSS LAKE 
CONSTANCE. 


Summary.—In this article an account is given of the difficulties өх- 
perienced in manufacturing and laying a cable with Pupin coils, and the 
results obtained are compared with those obtained on ordinary telephone 
cables. 
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the charging capacity can be obtained for the same dimensions 
if the four conductors in a cable of this kind are provided with 
а common gutta-percha covering. This method has been 
employed on the telephone cable between London and Paris. 
In the second type of cable, self-induction is used for de- 
creasing the damping of speech. Theself-induction is distributed 
equally over the conductors, by giving the cable a covering of 
iron wire. This method has been employed both on gutta- 
percha and lead-covered cables. Two cables of this kind were 
laid by the Felten & Guilleaume А.-С. between Refsnaes and 
Soelvig. The first had а simple gutta-percha insulation, the 
second was lead-covered. The largest number of cores that 
can be laid up in these cables is four, or two complete speak- 
ing circuits, the two opposite conductors making up one circuit. 
Аз each conductor lies symmetrically with regard to both con- 


Telegraph Cable between 
Friedrichshafen and Romanshorn 


Telephone Cable between Friedrichshafen 
and Romanshorn laid Aug. 9, 1906. 


CONSTANCE 


Fic. 1.—МАР or THE ROUTE FOLLOWED BY THE Two CABLES ACROSS 
LAKE CONSTANCE. 


ductors of the other circuit, there is no cross-talking between 
the two. All these cables are laid in comparatively shallow 
water in the Baltic and North seas at a maximum depth of 
not more than 27 fathoms. An increase of the self-induction 
by the use of an iron-wire covering is only possible up to 
certain limits, and the capacity is also greatly increased by this 
method, if the diameter of the cores—:.e., of the insulating 
covering, 18 not increased at the same time, so that a cable of 
this kind is very expensive. 

The self-induction can also be raised and the damping at the 
same time considerably decreased without any capacity being 
added, by the use of the Pupin system, although the resistance 
is increased by an amount equal to that of the coils. A Pupin 
cable is, of course, considerably cheaper than a cable with dis- 
tributed self-induction. There із no difficulty about connecting 
the coils in cables ‘laid underground, and а large amount of 
work has already been done on this system. In submarine 
work, the employment of these coils gives rise to great diffi- 
culties, as they must be placed in circuit before the cable is 
laid. Inorder that these difficulties might be overcome and 
put to a practical test, Messrs. Siemens & Halske were desirous 
that the length of the first cable laid should, if possible, not 
be too: great, and the requirements of the Generaldirektion 
der Kóniglich Württembergischen Posten und Telegraphen for 
a telephone communication between Friederichshafen and 
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Fic. 2.—DiacRAM SHOWING THE PROFILE OF THE LAKE ВОТТОМ. 


Romanshorn for the states of Bavaria, Wurtemberg and 
Switzerland seemed to be a suitable object for the first trial of 
a Pupin submarine cable, as the distance is only about 94 miles. 
Ав it turned out, certain circumstances arose which rendered 
the matter far from easy. Thus, the maximum depth of 
Lake Constance by the route by which the cable was laid is 
relatively great, the number of Speaking circuits was fixed at 
seven, and the cable could not be brought to the locality for 
laying by ship, but had to be transported by rail. 

Ав a telegraph cable was already in existence between 
Friedrichshafen and Romanshorn, the new cable had to be 
kept at a certain distance from it. The general route is shown 
on the map (Fig. 1), and the profile of the lake bottom is 
shown in Fig, 2. Although the contour is different on the two 


sides, yet it gradually falls to a deep channel which traverses 
the whole length of the lake. The maximum depth of this 
channel is 138 fathoms, which depth is almost reached by the 
cable, the difference being only a few fathoms. The cable 
had to be capable of standing the water pressure, which at 
this depth is about 25 atmos. Tests made on this point show 
that a longer time under a pressure of.25 atmos. is the same as 


Fia. 3.— ТҮүРЕЗ or CABLES, 


a shorter time under higher pressures, and, as the preliminary 
investigations could not be very extended, the lower pressure 
could not be taken as a standard. A factor of safety of six 
was considered to be sufficient, and therefore all standard 
tests were carried out for short periods at 150 atmos. In this 
case only alead-covered cable having seven circuits was tested. 


Ета. 4.— OPERATION OF CONNECTING THE PUPIN COILS IN THE ALREADY 
ARMOURED CABLE. 


The cores could not be allowed to sustain the pressure, and 
the capacity had to be kept down. The lead sheath had there- 
fore to be given sufficient strength to prevent the conductors 
being pressed together. To obtain this strength by increasing 
the thickness of the lead sheath would have been too ex- 
pensive, for tests showed that even a sheath 5 mm. thick was not 
sufficient protection against the maximum water pressure. 
The diameter of the core, which was about 25 mm., had a con- 
siderable influence in these tests. A hollow tube of pure lead 
offered the least resistance to pressure, and tinned lead was 
only slightly better. When the lead tube contained a core the 
resistance was only increased very little. If the pressure was 
made great enough the lead tube and cable core were pressed 
together. The deformation occurred at the place where the 
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résistance was least, and thence spread along the whole length of 
the test piece. Time was also a factor, as a piece which stood a 
certain pressure for half an hour was pressed flat after two 
hours. At a pressure of 50 atmos. all the test pieces of the 
above kind were forced out of shape, and as a result all 
ordinary cables were excluded. That the core did not hinder 
the deformation was clear, but it influenced its shape. A 
means had to befound for providing the cable with sufficient arti- 
ficial stiffness and resistance, without prejudicing its flexibility. 
The problem was solved, in this case, by covering the core with 


Fic. 5.—LOADING THE CABLE ON BOARD THE LAYING SHIP FROM THE 
RAILWAY Tnucka. 


steel wire spirals, over which the lead covering was pressed 
on. The diameter of the steel wire chosen was 2mm. A 
length tested under a pressure of 150 atmos. showed no de- 
formation. Different thicknesses of wire might have been 
used for different depths, but for simplicity, 

and owing to the fact that there was no tine 

for further tests, the same wire was employed 
throughout the submarine portion and for the 
shore ends. The land cable only was manu- 
factured in the usual way without the pro- 
tecting wire. Fig. 3 shows the types of cable 
used, the land, submarine and shore ends. . 
In the middle is the submarine cable. It 
is armoured with 32 iron wires 3:75 mm. 
in diameter. On the right-hand side is 
the double-armoured shore end. The inner 
armour is the same as in the submarine 
cable; over this is a jute covering, and the 
second armouring consists of 30 wires 5:4 mm. 
in diameter. The land cable, which is an 
ordinary lead.covered cable, is shown on the 
left-hand side. 

It was specified that the whole of the sub- 
marine cable should be fitted, every 600 yds., 
with arrangements for preventing water which 
might beforced in through a fault from getting 
over the dividing piece. This problem was 
solved at the same time as that of connect- 
ing the Pupin coils in circuit. Ав the coils have a larger 
diameter than the cable cores, the leadsheath at the coils 
must necessarily be thickened. These places had, of course, 
also to withstand a pressure of 25 atmos., and they were there- 
fore exposed for a longer time to a continuous pressure of 
150 atmos. 

The coils are circular, and are connected in circuit with one 
conductor. Through their centre passes one of the conductors, 
with which they are not connected. They are separated by 
dividing pieces. The connection between the cylindrical coil 
and the cylindrical cable is made by a conical piece which 
serves as the division and prevents the advance of water in 


case of a fault. There are two of these conical pieces to each 
coil, and it is provided on both sides with a watertight joint. 
This joint is made by replacing the hygroscopic paper insula- 
tion by an indiarubber sheath and winding over it a conical 
steel wire spiral. Tests have shown that this arrangement 
works very well. With a pressure of 75 atmos. some drops only 
were admitted after a very long time, while at lower pressures 
no water at all got through. The coils are connected 
into the double wire circuits every 1,100 yds. They were 
inserted in the already armoured cable every 550 yds., the core 
being stretched at the place by a pull of about 2 tons while the 
operation was carried out by hand (Fig. 4). ; 

Although the submarine cable was only about 9} miles leng, 
the laying had to be done with a proper machine, such as is used 
for deep sea work. The weight of the cable was not incon- 
siderable, and when paying out at the deepest places a pull of 
about 2 tons had to be taken into account, an amount which 
might have become unruly. A pull of this kind could not be 
regulated with an ordinary friction brake. In order to erect 
a suitable machine certain minimum dimensions were requisite 
on the cable ship. The cable was loaded from the railway 
wagons on to a ship, which was capable of carrying the neces- 
sary machinery comfortably, as well as 110 tons of cable. It 
was laid in a ring on deck at the fore end of the ship, while 
the laying machine was built aft. 

At the first unsuccessful attempt, which took place in the 
autumn of 1905, an old laying machine belonging to the well. 
known cable ship “ Faraday," the property of Messrs. Siemens 
Bros. & Co., was used. The diameter of its drum was only 
9 ft. 8in. and the cable with its thickened coil sections had to be 
wound over it, for which purpose it was rather small. For the 
work in the summer of 1906 a specially built laying machine with 
a larger drum diameter (8 ft.) was used. This was designed by 
Herr Weiss, a specialist at this work, and was built by the 
firm of Fr. Gebauer, in Berlin. The machine worked very 
well It was substantially of the same form as those used on 
ordinary cable ships, but was specially noteworthy for the fact 
that the size of the sheave over which the cable ran out was not 
greatly increased. As the coils were distributed over the cables 
there might be irregularities in laying, owing to the unevenness 


* 


Fic. 6.—COMMENCEMENT OF LATIN, Aucust 8, 1906, Snow THE Two SHIPs. 


in the running out, and during the first laying this uneven- 
ness caused the cable to spring off the roller. In order to avoid 
this, guides were provided in front of the wheel. The dynamo- 
meter, which served the purpose of checking the amount of 
pull, was also made larger, as was the run-over roller at 
the bow of the ship. 

As the laying of this cable was really deep sea work, in 
which it is necessary that cable should not be paid out too 
quickly, all necessary arrangements were made to provide for 
smooth operation. For this to be done the cable had to be 
under control until it reached the water, and to ensure this a 
wooden staging was used. On the top of this staging above 
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the cable ring was fixed the guiding roller, and the cable ran As it was suspected to be in the coil itself this was cut out. 
in a slot from this roller to the bow of the ship. The cable However, it was not there, but a short distance from it in the 
was loaded on to the ship so that it could be unwound lead sheath. It was satisfactorily shown that a principal 
smoothly, for the laying speed must not be too slow. The fault —i. e., a fault which occurred from connecting in the coils 
loading of the cable on to the ship was carried out by the —was not present, and the laying was begun afresh the next 
laying machine, the needful steam being supplied from a | morning, the damage having meanwhile been repaired. The 
small boiler. Fig. 5 shows this being done. On the comple- | “ Kónig Wilhelm " towed the cable ship as near as possible to 
tion of the loading the cable ship was bound broadside on to | the shore, the cable end was taken out and drawn into the 
the laying ship, the Württembergischer Salondampfer König | measuring room, which was a room in a private house primi- 
Wilhelm." Manceuvres undertaken by the combined ship (Fig. 6) | tively adapted for the purpose. The cable was fastened to the 
gave good results even in a high windand heavy sea. The weather | shore so that it could not be damaged by anything passing, 


during laying was not very clear. In order to keep as good a 
course as possible with the double ship, which was rather hard 
to steer, buoys were fixed on both sides of the 138 fathom 
channel, and in this way the route between Friedrichshafen and 
Romanshorn was divided into three sections of about 3 miles 
each. Determinations of the right course were made by the 
sextant and checked by sounding. For this latter a very 
simple apparatus was used, which combined the functions of a 
paying out and a measuring machine as well as a dynamometer. 
A lead weight was let down at the end of a thin steel wire and 
the amount let out measured by passing the wire over a small 
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and was buried in а trench which had been previously dredged 
out. As it was not possible to approach very close to the 
shore, auxiliary punts and boats had to be used (Fig. 6). 
When all was ready the course was accurately set and the 
laying went forward without a hitch and was completed with- 
out a break (Fig. 7.) When passing the buoys the amount of 
cable laid was read off and the numbers corresponded very well 
with the preliminary calculations. As the average laying 
speed was about 5 knots, the submarine part of the cable was 
completed in about two hours, and, after laying, the cable was 


kept under inspection for 24 hours in case a fault should make 


Fic. 7.— LAYING oF THE CABLE IN PROGRESS, 


dynamometer drum, which indicated the moment the lake | its appearance. The ship then returned to Friedrichshafen, 


bottom was reached, as the pull was then taken up. 

The buoys were set out in the usual way. Before the proper 
laying a preliminary laying, to test the certainty of action, was 
undertaken at different depths and in the deepest place with a 
short length of cable in which were several coils. One end of 
the cable was anchored and the rest paid out at a high speed. 
The cable was laid and relaid several times, and was also 
dragged along the lake bottom for some distance. The results 
showed that success might be relied upon, and although the 
jute serving was completely torn off, the coils themselves were 
undamaged. · 

The laying was begun on the morning of August 8, 1906. 
After about 14 miles had been laid a fault developed and 
the cable had to be drawn out. A test showed that the fault 
was in the shore end and in the neighbourhood of the first coil. 


taking up the buoys on the way. The next day the splice 
between the submarine cable and the shore end at Romans- 
horn was made. This shore end had been laid some days 
previously and its end fastened to a buoy. After the splice 
was made on the ship a coil was connected in circuit and the 
cable sunk in the lake. The shore end was then jointed to the 
land cable, which completed the laying proper. 

From the foregoing description it follows that the laying of 
the first Pupin submarine cable solved a mechanical problem. 
The peculiar conditions were fortuitously arduous, and 
probably as a consequence an earth occurred on one 
of the cores, about a month later, at a place where the 
water pressure was greatest. There was a coil in the faulty 
section, but not in circuit with the conductor on which the 
fault occurred. It is admitted that this was due to a mistake 


Table.—Compurison of the Details of Some Modern Telephone Cables, 


gad А : : | ; А : Total 
; Capacity. Self. induction. Resistance. Damping Cross-section. Diameter. 
Cable; ene ı Mfd. |  ienries. Ohms, factor. Sq.mm. . Mm. | Pd 
| | : 5 N =, МЕЗЕ == 
1. Refsnaes—Soelvig.......... | Рима oe ee e 010087 4:55 00084 8:6 зз 800 
2. Fehmarn-Lealand d. Lead.oovered, Iron wire, each\ 9.982 0.0050 534 00105 | 100 кб qnem 
* b | 
8. Cuxhaven-Heligoland .... { гето ү m 0-044 ^ 0-0043 3:0 | 0-0065 | 12% 40 885 
4. Friedrichshafen-Homanshorn Pupin cable. 0 039 0:21 8:35 | 0:0072 ` 1:77 15 347 
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in laying, which is quite conceivable considering the attendant 
-circumstances. All the other cores were unaffected and remained 
well insulated. In connection with the working of the Pupin 
system, it is only necessary to point out that in all cases where 
these coils have been fitted the operation has been good. 

However, some remarks on the speaking power of the Lake 
Constance cable are here put forward. The operation of a 
cable circuit depends on the values of the resistance, self-induc- 
tion and capacity. The damping factor is taken as a basis of 
‘comparison. For cables with high self-induction, as in the 
Pupin system, the relation is 


R /C 44 
B-FA/ 10 з, 


where R is the working resistance in ohms for the double 
circuit, L is the self-induction in henrys, C is the capacity in 
micro-farads per kilometre. The resistance is the sum of that 
of the conductors and the coils. The stranded copper con- 
ductors have a cross-section of 1777 sq. mm. The guaranteed 
resistance was 20 ohms per kilometre of double wire. The resis- 
tance of the coils was guaranteed to be 20 ohms, so that the 
total guaranteed resistance per kilometre was 40 ohms, while 
the actual resistance worked out at 38:5 ohms per kilometre. The 
guaranteed capacity was 0-05 mf. per kilometre ; the actual value 
was 0.038 mf. perkilometre. The guaranteed self-induction was 
0-20 henry, while the actual was 0°21 heory. The alternating 
current used had a frequency of 900. В is thus equal to 0°01 
guaranteed or 0:0072 actual value. Prof. Breisig, in the Elek- 
trotechnische Zeitschrift, 1905, p. 885, gives a summary of the 
values for submarine telephone cables with constant self- 
induction. 

In the above table the three most recent of these cables are 
shown with their best results. The first is a guttapercha 
cable with a covering of three iron wires, each 0:22 mm. in 
diameter. The second and third are lead-covered with an iron 
wire covering. The fourth is the Lake Constance cable. The 
damping factor in all four cables is about the same. The Lake 
Constance cable is nearly equal to the cable with the lowest 
self-induction—that from Cuxhaven to Heligoland but while 


the latter has a cross-section of copper of 12:6sq. mm., the. 


former has only 1:77 sq. mm., or about one-seventh. It re- 
quires no confirmation to show that the Pupin cable, with its 
smaller cross-section, is cheaper. It is more easily repairable 
than when the self-induction is distributed, and if the cross- 
section of copper were raised the working capacity would also 
increase. 

We are indebted to Messrs. Siemens and Halske for the 
particulars here given. 


THE VERITY DALZIEL SYSTEM OF TRAIN 
LIGHTING. 


Summary.—A description is given of a system of train lighting in 
which the lamps are supplied at a constant voltage, the regulation being 
effected by purely electrical apparatus. The machine employed for this 
purpose is practically a reversible booster, which maintains the lamp 
voltage constant by giving a positive or negative boost to the dynamo 
voltage. An arrangement is provided for switching over to a battery 
when the train comes to rest or slows down. 


Some few months ago* we gave a general description of a train- 
lighting system invented by Мт. Dalziel, of the Midland Railway 
Co. The original arrangements, although working in a perfectly 
satisfactory manner, have been submitted to various minor im- 
provements, and we are now able, through the kindness of Messrs. 
Veritys (Ltd.), to amplify the details of the former article and to 
give the theoretical reasons which led to the adoption of this design. 

The system is designed to obtain lighting direct from the dynamo, 
thus securing great economy in capital outlay and maintenance 
owing to the small size of the battery required and the limited 
amount of work it is called upon to perform. One battery only is 
employed, and this is used solely to supply current to the lamps 
when the train is standing or running at very slow speed. The 
system is essentially a constant voltage one, electrically regulated, 
and, so far as the regulation is concerned, is absolutely independent 
of the battery. The voltage is also independent of the demand for 
current. Greater control of the lighting can, therefore, be allowed 


* The Electrician, Vol. LVII., p. 689. 
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greatest accessibility for examination. 
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to the passengers—a detail of consideration to night travellers 
which incidentally secures greater economy inrunning. The system 
is desigoed for 50 volts, which voltage secures the use of small 
cables, and in the case of block trains secures greater uniformity in 
lighting owing to the lower proportion of the voltage drop. The 
adoption of 50 volts permits the use of metallic filament lamps, 
thus securing high efficiency in running. 

The system consists of the following parts: generator, regulating 
machine, battery, automatic switch box, guard’s switch, and the 
usual installation and wiring. Only two sets of adjustments are 
required, One is made on the automatic switches ; the other is on 
the voltage adjuster which is contained within the switchbox. 
These are both independent of interchange of apparatus, and when 
once made are permanent. 


Genera- { G Generator Armature. One Battery of 
tor GF Generator Shunt Field. | Accumulators {~ 25 cella. 
M Motor Armature. 
Regulat- | MF Motor Field. (2) Lights. 
E Exciter Armature. ; 
1 е | EF Exciter Field. Wiring and R паа иша 
C Controller Armatare. Installation | LR Lights Resistance. 


CF Controller Field. 
Auto- [ A Generator Switch. 
matic B Battery Switch. 
Switches (SR Motor Starting Resistance. 


Fia. 1.—D1aGRaM OF CONNECTIONS. 


+ Dynamo Lead. 
— Return Main common 
to Entire System. 


Fig. 1 shows the electrical arrangement of the parts. G repre- 
sents the generator armature, and GF represents the generator 
shunt field. 

The generator (Fig. 3) is of the usual construction, designed to 
be slung under the coach and belted up to an axle pulley so as to 
run at a speed proportional to the train speed. This generator is 
devoid of all complications in the form of governing gear, but it is 


Fic, 2.—TH& REOULATINd MACHINE. 


fitted with an automatic reversing switch for changing the connec- 
tions when the coach direction is changed. The reversing switch 
is exceptionally strong in construction and is designed to secure the 
Means are also provided for 
rapid examination of commutator and brushes. All other details 
of the generator are strictly in accordance with the most recent 
practice. Referring to the diagram (Fig. 1), C, E and M represent 
the three small armatures, controller, exciter and motor of the 
regulating machine (Fig. 2). CF, EF and MF represent their 
respective field coils. 

It will be noticed that the motor has a series field coil connected as 
shown. The three armatures are of very small size, and are 
mounted on one spindle, so that all three run together. Each 
rotates in its own field, but the three fields have a common yoke, 
consisting of a box casting containing the complete regulating 
machine. This part of the equipment may be fixed anywhere under 
the coach, as it is driven electrically and is a fixture. Its dimen- 
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sions are decided on mechanical considerations only and remain 
the same for any size of generator in ordinary use. The diagram 
also shows the motor starting resistance S R, the automatic switch 
A, which is designed to operate at a predetermined generator volt- 
age for the purpose of connecting the generator circuit to the lights 
and the automatic switch D, which works at a predetermined volt- 
аре acrossthe controller C, in conjunction with the zero current 
from the battery to the lamps. This switch connects the battery 
direct to the generator, the latter then supplies current to the lights 
through the resistance L R. The relative arrangement of battery, 
lamps and switches is shown in the diagram (Fig. 1). 

Before entering into a description of the operation of the system 
it should be noted that the armature of the controller C constitutes 
ga reversible booster, which boosts up the line voltage at low speeds 
and opposes the line voltage at high speeds in order to secure correct 


Fic. 3.— VIEW or GENERATOR. 


train. It will be seen from Fig. 1 that the generator and regulating 
portions of the system are isolated on one pole, and that the battery 
is supplying the lights direct. The switches А and B are retained 
by gravity in the positions shown, but switch B is held down elec- 
trically in this position by the battery discharge current for & pur- 
pose which will be described later. On the train starting the 
revereing switch on the generator is automatically turned over, if 
necessary, to secure the correct polarity with the train direction. 
The generator self-excites and supplies current through the con- 
troller armature to its own shunt field, to the motor shunt field, 
and through the starting resistance SR to the motor armature, thus 
enabling the regulating machine to run up to speed as the train 
speed and the generator voltage increase. The voltage speedily 
rises, and, at a train speed of about 15 miles per hour, reaches 
approximately 45 volts. At this voltage the switch A has been 


Generator Motor 


Fic. 5.— CURVES SHOWING ARMATURE CHARACTERISTICS 
OF EXCITER AND MOTOR. 


field excitation at any speed and thus constant line voltage. Atten- | adjusted to operate, and, rising, it short-circuits the starting resis- 


tion is also called to the motor and exciter characteristic curves. 
Fig. 4 shows an orditary field saturation curve. The motor field is 
liberal in iron and is comparatively усак, the limits of excitation 
lying within the thickened parts of the curve. The exciter field for 
an exactly similar armature has less iron and is comparatively 
strong, the limits of excitation lying within the thickened portion 
of the saturation curve rearked Exciter in l'ig. 4. The armatures 
M and E being identical, will therefore under the above conditions 
give different D. E.M.F s when they are supplied with current from 
а common source, and their behaviour is shown in Fig. 5. The 
arrangement of connections in the system is such that M is always 
a motor, and will give a B. H. M. F. as shown by the curve in Fig. 5. 


Exciter 
— — 


Magnetisa tion 


Magnetising Force 
Fic. 4.—Curve suowic MacxETISING Forces IN Moron 
AND EXCITER 


The armature E being rigidly attached to M, and run in a field of 


different character, will give a D. E. M. '. curve of another shape, 


having a higher value at speeds below X and a lower value at 
speeds above X. The result of this is that the exciter is a generator 
at speeds below X, but becomes a motor at speeds above X. The 
extreme limits of regulation are comparatively between lines Y and 
2. The generating or motoring direction of current through the 
exciter circuit (and therefore through the controller field coil CF) 
causes the controller C to give a positive or negative boost to the 
dynamo field as required. The whole of the running regulation, 
however, is practically contained within certain limits between the 
lines B-Z in Fig. 6, whieh shows clearly how а perfectly ste.dy 
voltage is imparted to the generator under the governing intluence 
of the regulating machines. 

The actual operation of the system is as follows: Figs. 1 and 7 
show the position of the switches А and B as they are in a standing 


tance and connects the generators to the lights and belting through 
the resistance LR, The immediate effect of the closing of switch A 
is that the exciter generates, and current flows in the exciter circuits 
іо the direction - STE +. This stage is shown in Fig 6 at A. The 
controller field is, therefore, excited in the direction which causes 
the controller to boost up the voltage on the generator field 
winding, which in turn raises the generator voltage to 55. The 
dynamo now begins to supply current through the resistance LR 
to the lights. When the voltage has risen to 57 or 58 the 
dynamo is supplying all current to the lamps through the resis- 


b uus Dynamo 


Volts 


Speed: Miles per Hour 


Fic. 6.—CURVES SHOWING THE EFFECT OF REGULATING MACHINE 
ох DYNAMO VOLTAGE. 


tance LR which drops about 7 volts, and no current flows from 
the battery. The switch B now operates (being no longer held 
down by any battery discharge current) and turns the battery over 
to the dynamo direct. The dynamo continues to supply current to 
the lamps and now aleo gives a steady current to the battery, which 
current will gradually decrease as the battery becomes more fully 
charged. The switch B rises at a train speed of from 17 to 18 
miles per hour, and as the dynamo is then supplying the lamps, no 
perceptible flicker in the light takes place. Between the closing of 
switches, A and B, the rise of generator volts passes the line x in 
Figs. 5 and 6, and the exciter thereafter becomes a motor, reversing 
the controller excitation, which therefore boosts down the voltage on 
the generator field. As the train speed further increases, the motor 
current through the exciter circuit rises and by means of the motor 
series coil strengthens the motor field, thus reducing the speed of 
the regulating machine. The standard voltage of the exciter is 
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therefore reduced, the current through its circuit is increased, and | locked polished wood box, and can be placed in a corridor, above a 
the controlling effect is further increased in such a manner as , hat rack, or in any convenient spot. The magnet D is excited by 
further to boost down the generator field voltage, thus maintaining | the discharge current and performs the double function of (1) hold- 
a steady line voltage. The line voltage variation between the mini- | ing down the switch B while the battery is discharging, releasing it 
mum and maximum train speeds after the closing of B switch is so | when the current falls to zero in a startivg train, thereby preventing 
small as to be imperceptible, and the system is so designed that it | disturbance in the lights, and (2) in the event of an cver discharge of 
would even be possible to generate a lower line voltage at higher ' the battery (which may take plac» owing to the lights having been 
speeds, if such were desirable. As the train speed decreases, the | left on in a disused train), holding down the switch В with the 
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Fro. 7.—Virw or REG MULATING APPARATUS. 


sequence of regulation takes place in the reverse order, and а ! charging current which will pass to the battery through the lamp 
critical speed is ultimately reached at which the dynamo, in order | resistances until the battery has recovered itself to such an extent 
to generate its standard voltage, will require little or no negative | that it will not take an abnormally heavy current when it is con- 
boost to its field, GF. There will then be insufficient voltage across | nected direct to the dynamo. 

the armature С to maintain the switch B in а closed position, and The series coil X on the switch A (Fig. 7) is excited by the total 
this switch falling connects the battery direct to the lights. A still | dynamo current, thus giving to the solenoid increased holding 
further decrease of train speed releases the switch A, which drops | power on top load. The coil V on switch B is excited by the voltage 
to its original position. The battery alone now supplies current to | across the controller armature and therefore has an increased hold. 
ights ing power at top train speeds. The switches are therefore totally 


Fig. 7 shows the switch arrangements, which are contained in a ! unaffected by train vibrations. 


SOME NOTES ON UNDERGROUND MAINS. sible—at any rate for towns with a decent-sized supply system—but one 
could always use the second method and connect tbe leads together. The 
difficulty lay in the bonding, and each system must certainly be con- 
sidered on its own merits and conditions, for it was impossible to lay 
down a hard-and-fast rule such as earthing at one point—the generating 
station. This might be quite wrong, and in some instances injudicious 
bonding to earth had been carried out and caused more trouble than if 
no bonding at all had been attempted. He thought Mr. Rogerson was 
right when he said that the source of current which was most likely to 
cause electrolytic action was the leakage current which got on the lead 
through imperfec:ly-made joints or end connections ; you had there the 
main reason why lead-covered cables had in many cases been deemed 
unreliable and also why lead-covered paper cables for ordinary house 
installations failed in many instances—simply because of end leakages. 
Such points, therefore, ouzht to be carefully attended to. He might say 
that this question was treated very fully in Messrs, Atkinson and Beaver’s 
Paper on * Some Points on the Selection of Electric Cables," read before 
the Manchester Section of the ІЕЕ. on January 31, 1905, and re. 
printed in full later in Zhe Electrician. In referring to vulcanised cables 
Mr. Rogerson hid said he did not think that the general quality of rubber 
апа they were constantly using this compound both for low and high- cables to-day was as good as 10 or 12 years ago. Не did not agree 
tension work, though it was more expensive than the usual harder com- | with him for, as a matter of fact, rubber cables were made. far 
pounds which at one time they used for low-tension work. There was | more satisfactorily now than they were 12 years ago. He thought that 
certainly a good deal of electrolytic action on lead-covered cables going | there was a great deal of harm taking place due to the use of cheap 
on, and there were two methods which might overcome same : either you | rubber cables, especially in house wiring, and he was sure that in time, 
would have to insulate the cables altogether, or have your lead sheathing if continued, its effect would be prejudicial to the increase of electric 


The following adjourned discussion took place at a meeting 
of the Leeds Local Section of the Institution on April 25th on 
Mr. Rogerson’s Paper of which we gave an abstract in our 
issue of April 5th, and the first part of the discussion on 
which we gave in our issue of April 12th: — 


Mr. G. G. L. PREECE said he was quite in agreement with Mr. Roger- 
son as to the desirability of using a soft and sticky compound which would 
flow quite easily at low temperatures, and therefore get into every corner 
of the box, and yet form a solid compound with no tendency to run away 
at all ordinary working temperatures. He was in disagreement with 
Mr. Dickinson who would certainly be able to use his fittings again, if using 
a sticky compound, by the application of alittle рагаћо. He understood 
Mr. Dickinson preferred a more hard and brittle compound on account of 
being able to chip it away and leave his fittings clean. The experience 
of the speaker’s firm—a large experience—at all events supported the use 


continuous and bonded. The former method seemed to be almost impos- 
of a soft and sticky compound—the compound known as “ diatrine " — | 
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lighting in houses. The usual wiring and installation rules issued by 
Corporations specified an insulation resistance test after the building was 
wired, which was practically useless, Bare wire in dry buildings would 
probably pass that test. Other rules specified 300 or 600 megohm wire ; 
they did not say 300 or 600 megohm grade to British cable makers 
standards, or at least only one or two did; that would Ыз going in the 
right direction. It seemed to him that а paragraph should ba inserted 
in the wiring or installation rules specifying that a definite amount of 
hard fine pure Para rubber should be used in the wire or cable, the com- 
pounds tc consist solely of such Para rubber mixed with sulphur and 
mineral matter only. The proportion by weight of such hard fine Para 
should be at least 30 per cent. for all voltages up to 250 volts, while in the 
ease of 500 volt cables this weight should be increased to 40 per cent. 
With regard to Mr. Rogerson's remarks on bitumen cables there certainly 
would be trouble where they came into direct contact with alkaline 
matter, and he would again refer them to Messrs. Atkinson and Beaver's 
Paper previously quoted. There was no doubt that bitumen cables were 
best when laid on the solid system and the most satisfactory solid system 
to his mind was the asphalt trough system, as no bridge pieces were 
used. Decentralisation was practically got over by the use of paper as 
an insulating separation with a bitumen sheath overall; this type 
of cable was very popular at present especially on tramway work. 
He was surprised Mr. Rogerson had not mentioned asphalt bridge pieces. 
These were excellent. He must confess that he him:elf favoured the 
armoured lead-covered paper cable laid direct in the ground with lead 
sleeve joints, which was probably the cheapest and at the same time 
quite as efficient as any other type of cable. He made the provision, 
however, that such armoured cable should have the protective materials 
well impregnated with compound, i.e., the cable should be a solid syatem 
in itself. The cost was very slightly more, perhaps 1 to 2 per cent., but 
they would get the benefit in the extra life of the cable. There was a 
matter which Mr. Rogerson did not appear to have dealt with, and that 
was trouble due to moisture getting in at the ends and travelling down 
the strands of the cable. There had recently been put on the market a 
cable designed to prevent such trouble. This cable had the interstices 
between the strands of the condustor filled up solid with a special com- 
pound which would not run or become disp'aced when overheated. This 
was certainly a splendid thing, and was particularly recommended with 
bitumen cables, and it was practically a preventative against carelessness 
in leaving cable ends open and unsealed. There was a consideration 
which made it hardly quite the same success for distributors and services 
on ordinary work, and this was that considerably more time would 
be spent in jointing owing to the sticky nature of the compound. 
He had taken some costs ont and found, as Mr. Rogerson said in his 
Paper, that three single cables came out cheaper than a multicore cable. 
The actual cost of the cables was appreciably less, and the extra cost of 
ducts and laying was very little, and did not make up the difference. 
Therefore it was beneficial to lay three single cables on the score of price, 
and personally he considered them more convenient and efficient. He 
considered that plumbed lead sleeve joints were better than ordinary 
joint boxes for straight joints on lead-covered cables. He did not know 
the reasons in favour of boxes, or why they were popular; perhaps it was 
that with the cast-iron joint box people thought they could dispense. with 
a very skilled man. He thought it a mistaken idea, for a good deal of skill 
was required for the making of an efficient joint in a box, and therefore a 
skilled man was as necessary as in the case of plumbed lead sleeves. As 
an alternative to the lead sleeve made on the spot—and the joint box es- 
pecially—a cast lead sleeve which had just been put on the market by 
Messrs. Glover & Со. of Manchester might be used on straight joints. 

Mr. 8. D. SCHOFIELD said he was quite in agreement with Mr. 
Rogerson upon the main points. For feeders for lighting purposes he (the 
speaker) preferred triple concentric lead-covered mains with plumbed 
joints. For distributors he preferred single-core cables. Underground 
disconnecting boxes were a continual source of trouble. Where it was 
necessary to have connections which you could get at, it was by far the 
cheapest to put pillars overground, and where distributing cables were 
tapped on to feeders, he fused the distributor through porcelain switch- 
fuses and brought the feeder on to the bus bar in the feeder box. He 
had had no trouble with these fuses when using fine copper wires in 
parallel, each wire enclosed in an asbestos sheath. The feeders them- 
selves were protected by fuses on the switchboard at the station. Where 


the end of one distributor joined up to another distributor fed from | 


another feeding point he had found it advisable to fix overground boxes 
and fuse all the cables at, say, 50 to 80 per cent. of their capacity. In 
the case of a fault the fuses would blow and the faulty cable was discon- 
nected from both feeders. 

Mr. YERBURY said he was entirely in agreement with the other 
speakers that the lead should be continuous throughout and plumb 
joints adopted, and as far as possible cast-iron boxes filled with com- 
pound avoided. He entirely agreed with Mr. Rogerson that if the lead 
was continuous and earthed at suitable places, and there was a proper 
distribution of the return current, no trouble would take place from 
electrolysis. 

Mr. R. H. CAMPIAN said that Mr. Rogerson had stated that it was 
well to earth both the lead and the steel tape. He should like to know 
how he was able to earth the steel tape as well as the lead. It seemed to 
him that the steel taping would spring back when it was earthed, and 
consequently cut the lead, and it would be difficult to solder. He had 
found aluminium fuses the best for feeder pillars, but had experienced 
trouble in connection with an atmospheric deposit on the fuses, so he had 
tried the polishing of aluminium fuses with blacklead, and it had given 
very good results so far, and he was obliged to Mr. Rogerson for the 
suggestion. 

Mr. E. J. MARSH said he should like to ask Mr. Rogerson what he 
hought the best type of cable for tramway work to feed the trolley line, 


Lead-covered cables they had found unsatisfactory, as some lengths 
pitted badly. With regard to the earthing of the lead of tramway cables, 
one difficulty that arose was that of dealing with the negative cables 
to the rails, especially in places where the rails were some distance 
from the power station. In that case, when a fault developed on the 
negative cable with a difference of potential to earth of, say, 5 to 15 volts, 
and the whole of the leads were coupled together, the whole of the 
cables were affected, with a liability of damage, the low-pressure and 
the conditions of tramway working making it difficult to discover the 
existence of the fault, which did not show itself on the station instru- 
ments under ordinary conditions. 

Mr.G.D. ASPINALL PARR said that, respecting the matter of multicore 
versus single-core cables, it seemed that the single-core cable appeared to be 
the most satisfactory for distributing purposes. With alternating current 
one had to deal with considerable electrostatic capacity in all but single- 
core cables, and in the case of three-core cables it was not at all an easy 
matter to obtain the numerical value of this. With regard to fuses, he 
quite agreed with Mr. Rogerson that the blowing of fuses was extremely 
erratic, and he mentioned that thermal fuses were not altogether reliable, 
except the aluminium type mentioned. You could get a thermal fuse 
to blow at any current you wished, depending on the length of fuse 
and the massiveness of the terminals to which it was joined. He con- 
sidered that the magnetic blow-out or cut-out was the most reliable. He 
had some magnetic cut-outs which, of course, would not be suitable for 
underground work, but they would be suitable for pillar work, which he 
knew from experience would blow within 1 per cent. of the current 
that they were set for, and he should say it was no exaggeration to put 
this percentage at 20 or 25 in the case of thermal fuses, according to the 
temperature and facilities for cooling. 

Mr. W. M. ROGERSON, in reply, said that with regard to the tests for 
rubber cables and the clause which Mr. Preece suggested inserting in 
specifications for this material, there was, no doubt, a large amount of 
cheap cable ured for house wiring, but he failed to see how the suggestion 
would get rid of it. He had used hardened bitumen bridge pieces with 
fair success, but they were probably expensive to buy, though they could be 
made cheaply enough. Mr. Schofield had stated his preference for con- 
centric cables for feeders. As far as feeders were concerned, triple 
concentric cables would be just as good as any other cable; but 
the objection to concentric cables was that when they were used 
for distributor purposes you had to cut every few yards in a big 
town, for services, &c., and he thought with this class of cable 
used for distributing purposes there was considerable risk. Мг. 
Campian had asked about the earthing of the steel taping. There 
was no difficulty in making a plumb joint on to the steel at the same 
time as it was made on the lead. With regard to cable for tramway 
poles, which Mr. Marsh referred to, he always used ordinary 2,000 megohm 
rubber cable and had had the same trouble, with several blisters on 
the insulation of one length of cable. He should certainly not 
advise vulcanised bitumen cable for inside the tramway poles and 
could not recommend anything better than rubber for this par- 
pose. Не was afraid you would have the same blistering effect 
with bitumen, and the bitumen cable would be unsuitable for taking 
round sharp angles unless its weight could be evenly distributed. 
He did not agree with Mr. Parr that magnetic blow-outs or cut-outs 
would be at all successful instead of fusing networks. They had been 
tried in several places and in the end it had been necessary to tie them 
up, especially in section pillars for tramway purposes. They were not 
at all reliable and often acted when they were not required, and failed to 
act when they were required, owing to corrosion. There was really no 
objection to thermal fuses, providing you knew the conditions and had 
the fuse a certain size with a certain length of break, in which case tbe 7 
variation would not be great between the blowing of fuses of equal size 
from time to time. For mains work it did not much matter if a 200 
ampere fuse blew at 200 or 300 amperes as long as it could be relied upon 
to blow when necessary, as in the case of a heavy short or earth. 


TECHNICAL TRAINING OF ELECTRICAL ARTISANS.* 


BY C. P. C, CUMMINS. 


The training of electrical artisans, as distinguished from the 
training of electrical engineers, is of such importance to the elec- 
trical profession that it is a matter for surprise that it has not 
received more attention from employers than has been the case in 
the past. So little attention has it received that it is doubtful 
whether many of us, if called upon to do so, could give a clear 
definition of the sort of individual we refer to, when we speak of an 
“ electrical artisan.” In this Paper I intend to deal with the train- 
ing of electrical artisans only, and, to avoid misapprehension, it is 
well to state that when I use the term I include all those persons 
who have served a certain apprenticeship, and who have subse- 
quently obtained fairly continuous employment at industrial occupa- 
tions connected with the practical applications of electricity. 
Wiremen, telegraph and telephone linesmen, electric bell fitters, 
armature and bobbin winders, electrical machinery attendants, 
electrical instrument makers, ‘and makers of electrical fittings and 
accessories are, therefore, all included; but my remarks refer 
almost exclusively to wiremen. 


* Abstract of а Paper read before the Dublin Local Section of ithe In- 
stitution of Electrical Engineers. 
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Employers! Requirements.—From the point of view of the em- 
ployer, the following are probably the requirements of a really 
competent wireman ; (1) He must be steady and reliable. (2) He 
must be a good timekeeper and a hard worker. (3) He must be 
sufficiently intelligent to receive verbal and frequently hurried 
instructions as to carrying out a job, and then be able to carry it out 
economically and satisfactorily. (4) He must be capable of running 
wires and fixing in position the suitable casing or conduit, also the 
necessary fittings, such as fuses, switches, &c., in their proper 
places. (5) He must have a general knowledge of the different 
systems of house wiring; of the differences in supply systems, and 

e changes in fittings and apparatus necessitated by these dif- 
ferences; of testing insulation; of the mechanism of arc lamps, 
motor-starting switches, and other electrical apparatus; of gas and 
steam engines; of the current-carrying capacity and insulating 
properties of wires and eables; and of complicated wiring work, 
such as is required for switchboards, &c. (6) He must be able to 
overhaul a customer’s premises, make good minor defects, and 
make a short,clear report of the work done and of any further work 
required. | 

I do not, of course, maintain that all the above qualifications are 
always essential; it is not to be expected or desired that all the 
men should possess foremen’s qualifications, and when it is not 
necessary to entrust the men with any responsibility or supervision 
a far lower standard would be sufficient. Unfortunately, however, 
a very large portion of the work undertaken by electrical contractors 
consists of small jobs which are not sufficiently important to warrant 
the head of the firm devoting a sufficient amount ot his time to their 
proper supervision, and he is consequently forced to rely to à very 
great extent upon the competency of his workmen ; there is, there- 
fore, a pressing need for men who are capable of looking after and 
appreciating the hundred-and-one small details, attention to which 
means so much as regards subsequent freedom from faults and 
‘satisfaction to customers. 


Existing Methods of Training.—Boys who wish to become wire- 
men have generally been educated in the primary schools. They 
usually apply to one or other of the electrical contractors, who 
frequently accept them without premium, and put them to work at 
a small weekly wage as boy assistants to wiremen. The boys’ 
chances of learning depend upon the proficiency of the wiremen 
whom they assist, and upon their powers of observation. After a 
time they acquire a certain amount of proficiency in running casing 
and wires, soldering joints, &c., and fixing switches and other fit- 
tings in position. They also see dynamos, motors, gas engines and 
possibly steam engines installed, and learn something about their 
management. Generally the boys’ wages are increased periodically, 
the increase in some cases depending upon the amount of pro- 
ficiency which they show, and at the end of five or six years they 
may, perhaps, be paid at the rate of 8d. per hour. Having reached 
this rate they are recognised as wiremen, and can be enrolled as 
members of the trades’ union society. 

Some contractors endeavour to make the boys attend evening 
technical classes during this period of training, but few attend with 
any regularity or show any seriousness in their studies. The work 
done in the evening classes is usually arranged to meet the require- 
ments of the elementary syllabus in electricity and magnetism of 
the Board of Education, South Kensington, and of the more advanced 
programme of the City and Guilds of London Institute; both of 
these examining bodies award certificates to candidates who pass 
the examinations satisfactorily. The value of the certificates as 
evidence of competency is not, however, generally recognised, and 
it is sometimes contended that the instruction given under these 
programmes does not increase the boy’s usefulness to his employer. 


Results obtained by Existing Methods.—The results obtained by 
the existing methods are, as might be expected, very indifferent. 
Few of the men who consider themselves wiremen, and who de- 
mand and obtain 8d. per hour, possess qualifications equal to those 
which I have outlined. The steadiness and reliability of the men 
are not subjects for consideration in a paper of this nature, and eli- 
minating these personal factors, wiremen may be divided, as regards 
their efficiency, into certain groups. I believe that all the existing 
men may be classified in one or other of the following groups: (1) 
Men wh) can run casing and wires and put up fittings fairly well, 
if the exact positions are clearly marked out, but who cannot be 
relied upon to lay out work for themselves. (2) Men who can re- 
ceive verbal instructions as to a small house-wiring job, and who 
can be relied upon to run the casing and wires in the most econo- 
mical way and to put up the fittings in the most convenient place’. 
(3) Men who are competent under group 2, and who know how to 
connect up and adjust electrical apparatus, such as arc lamps, 
motors, &c. (4) Men who are competent uuder groups 2 and 8 and 
whose knowledge of wiring, testing, and electrical apparatus enables 
them to satisfactorily carry out, under supervision, switchboard or 
complicated wiring work and the installation of generating plant. 
(5) Men whose knowledge and experience are sufficient to enable 
them to act as foremen over a job consisting of a complete installa- 
tion, including house wiring and supply of generating plant. 


Very few of the existing men can be included in groups 4 and 5, 
and the majority are not even eligible for group 3. It is very doubt- 
ful whether the labour of men classified below group 3 is worth 8d. 

er hour, and the fact of there being large numbers who can only 

e classified in group 1, and who can, nevertheless, obtain this rate 
of wages, is evidence of serious defects ia the method by which 
electrical artisans are produced, The present methods of training 
must, therefore, be considered defective, inasmuch as they produce 
a considerable number of men who cannot be considered competent, 
large numbers who can only be considered partially competent and 
a very few who are really competent, and also because, as a natural 
consequence of this defect, the really competent men consider them- 
selves in such a strong position, by virtue of their small numbers, 
that their demands upon employers, and their general independence, 
very materially reduce their usefulness. 


Opportunities which Electrical Artisans have for Qualifyt 
-Themselves.—It is quite obvious that intelligent work—4.e., wor 
which bears evidence of a knowledge of the fundamental scientific 
rinciples underlying it—cannot be expected from workmen who 
have Bad no opportunity of studying those principles. This prob- 
ably applies with the greatest force to electrical work, because in 
dealing with electrical phenomena the uneducated workman is 
handicapped t a far greater extent than his fellows in other trades, 
inasmuch as he does not possess what Prof. Ayrton calls ап elec- 
trical sense." The existing workmen from whom boys have to 
glean their knowledge, in 99 cases out of 100, possess no electrical 
sense, and in the remaining case have no time to spend in impart- 
ing it. The boy’s opportunities for acquiring it while at work are 
practically nil, and unless after a long day's work he spends his 
evenings and spare hours reading electrical text-books, which are 
generally out of his depth and frequently inaccurate, or at technical 
classes, he will probably never acquire it at all. This being so, itis 
surely not surprising that so few competent electrical artisans are 
to be found. I believe that a system of training which did not in- 
clude a period of apprenticeship would be almost useless; but, un- 
fortunately, in our present system boys taken as 7 often 
possess a very small amount of general education. ore often than 
not several years elapse before they realise the importance of study- 
ing, and when they join evening classes the small amount of genera] 
education which they once possessed has almost disappeared. The 
importance of boys continuing their education after leaving school 
by immediately attending evening classes is not sufficiently empha- 
sised, and the advantages of having spent five or six years at school 
are not made clear to them. Consequently, they are apt to under- 
value their education and to make no effort to retain it. The 
facilities afforded to apprentices for continuing their studies until 
they have reached a standard of knowledge sufficient to be of prac- 
tical use to them are, in the majority of cases, quite inadequate. 
No generally recognised standard of qualification exists for electrical 
artisans, to the attainment of which boys can from the outset be 
encouraged to direct their energies. These are all very serious 
defects, and of such a nature that unless employers generally 
recognise them and take concerted action they cannot be removed. 


Reasons why Employers should Interest themselves.—A moral, 
if not a legal, obligation rests upon employers, especially if they 
accept a premium, to do everything in reason to assist apprentices 
in becoming fully qualified; and as the importance of education is 
now во fully recognised that it has been made compulsory in its 
elementary stages, any system of training which does not make 
provision for continuing the education of the apprentices to such a 
point as will make it of practical use to them cannot be held to be 
reasonable. As such a system must result in the waste of some 
portion of the money expended in the primary schools, which money 
has been expended with the object of developing a valuable national 
asset, the continuance of the system is illogical. 

If employers, by co-operating with educational authorities, would 
insist upon the education being arranged with due regard to their 
requirements, much might be done to improve the conditions of 
labour which they are frequently so ready to complain of. 


Proposed System of Training.—Having outlined the principal 
defects in our existing system of training, it will be fairly obvious 
that, in my opinion, the following points should receive special 
consideration in any revisei scheme of training. | | 

Boys should not be taken as apprentices, either with or without 
fee, unless they possess a sufficient general education. In cases 
where employers are in doubt as to whether applicants for appren- 
ticeship possess this knowledge, the local technical school autho- 
rities will probably gladly assist the employer by examining the can- 
didate and making a report, without any cost to either the employer 
or the candidate. The necessary amount of education should be 
very carefully considered and a minimum standard adopted by the 
employers, who could count upon receiving all the assistance and 
the information they required to enable them to arrive at a decision 
from the education authorities. Without going into details as to the 
minimum standard of education required, I am strongly of opinion 
that it should not be very low. Few boys under the age of 16 are 
physically fit for apprenticeship, and as they usually leave the 
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primary schools at the age of 14, they can spend two years at one 
or other of the day trade preparatory schools which are now being 
established in connection with many technical institutes. It appears 
to me that the very great value to them of trade preparatory schools 
has not yet been fully recognised by employers. | 
During their apprenticeship, and as a necessary condition of it, 
boys should be required to attend certain specitied classes in a 
technical school. t 
instruction for each year of apprenticeship, and attendance at it 
should be rigidly enforced. Also on the days or hours upon which 
the boys are required to attend technical classes they should not be 
expected to remain at work for the same number of hours as on 
other days. 


The course of instruction to be followed during each year of 


apprenticeship should receive very serious consideration from 


employers, and should be drawn up by them. In this connection | 


they could also rely upon every possible assistance from educa- 
tionalists and education authorities, but they should be careful not 
to be guided to too great an extent by.the opinions of others. Few 


educationalists are capable of arranging. and conducting a course of 
instruction which will be acceptable to the majority of employers, . 


because they are generally too much in contact with the educational 
side of the question, and it is very difficult for them to fully appre- 


ciate that, from the point of view of the employer, who, in spite оѓ. 


himself, is forced to judge all proposals in connection with the 
management of his business by their.profit-earning capacity, the 
educational aspect is of minor consideration, and the really im- 
portant point is the capability of the training to provide him with 
efficient workmen. I do not think that educationalists sufficiently 
realise the fact that, in endeavouring.to interest employers in the 
education of their apprentices, they must treat the matter on 
strictly commercial lines. Employers do not, and should not, con- 
duct their business on a philanthropic basis, and in the competition 
and stress of modern business life an employer cannot afford to 
introduce reforms unless he is convinced that they will be to his 
advantage. The admitted need for efficiently trained men is the 
educationalist's opportunity, and he must do everything in his power 
to satisfy this demand, but he cannot hope to succeed unless he can 
associate the employer with him. | | ` 

In their own interests employers must see to it that a suitable 
system of training is devised and put into operation; that the fads 
of individuals are not permitted to unduly hamper the proper work- 
ing of the system ; that the examinations and certificates held and 
awarded by public examining bodies are arranged to fall in with the 
requirements of the system ; and that the boys themselves are given 
every possible encouragement and assistance in making themselves 
proficient. The matter is too important to be dealt with by indi- 
viduals. It deeply affects the future of our profession, and as I 
imagine that the large majority of electrical employers are members 
of this Institution, I would suggest that an advisory committee on 
education be formed, similar to thuse already in existence in regard 
to other branches of the profession, and that this committee should 
carefully consider the matter and prepare a general scheme, leaving 
the details of organisation and management to the different local 
sections. By adopting this suggestion, electrical engineers would 
only follow in the steps of other employers who are interested in 
the same question. | 

| TE" DISCUSSION. | 

Prof. W. J. BARRETT, F.R.S., in a written communication, pointed 
out that technical education should come from above and should begin 
with engineers and masters. 

Mr. W. TATLOW spoke of the increased necessity of technical train- 
ing, due to the increased complexity of systems and apparatus, and 
commented on the absurd antiquation of some electrical syllabuses and 
the neoessity of making the syllabuses practical. In his experience the 
boys attended technical sshools insufficiently equipped in general educa- 
tion. He considered night schools аз comparatively useless, and sug- 
gested two mornings a week for apprentices ; personally his firm would, 
he thought, allow this. 

Mr. A. E. PORTE said he found no difficulty in getting apprentices to 
attend technical schools, and generally managed to have them take up 
drawing and mathematics as well as electricity. He believed the teacher 
should be a man engaged professionally in practical work. He thought 
there would be considerable difficulty in arranging for attendance of 
3 at day classes, and doubted whether the trade union would 
help even if masters were willing. He contrasted the estimation in which 
technical instruction was held in America and Germany with its position 
in this country, and expressed the opinion that our loss of lead was due 
to a deficiency of technical training in masters and men. 

Mr. MARK RUDDLE thought the noticeable absence of the contrac. 
tors from that meeting was a striking proof of their want of interest in 
this most important matter. He had constantly occasion in his depart- 
ment to test the qualifications of boys supposed to be technically trained 
appiying for employment ; he considered, judging by results, the training 
a deplorable failure. He was pleased to see that the plumbers in Eng. 
land and the Automobile Club in Ireland had forced the hands of the 
respective departments in a practical direction. The Institution of Elec- 
trical Engineers and the Master Contractors“ Association could do the 
same if they chose; but, judging by the small interest the Institution took 


here should be a properly arranged course of 


in the educational qualifications of theirown members, he had little hope 
of any very active interference on behalf of the artisan. His department 
was constantly having to deal with complaints as to lighting really due to 
elementary ignorance on the part of those who installed the light. He 
agreed with the suggestion of the lecturer as to the advisability of a 
syllabus drawn up by a body composed of representatives of the Institution, 
the master contracturs and the men. 

Mr. KETTLE pointed out that the difference between the artisan and 
the electrical engineer was at present almost entirely a social matter, and 
strongly advocated that definite professional qualifications, equivalent to 
those which entitled a man to practice as a doctor or a barrister, should 
be imposed ; and that no man should be allowed to enlarge himself upon 
Society as an electrical engineer, unhampered by any qualifications; in 
fact, the profession was in a hopeless muddle due to lack of any proper 
legal qualifications. 

. Mr.C. P. C. CUMMINS (їп reply) agreed in the universal condemna- 
tion of unpractical syllabuses, and believed, from his experience, that the 
department of technical instruction would sanction a practical syllabus 
drawn up by those interested. He joined with several speakers in de- 
ploring the defects of elementary education which so hampered technical 
instruction ; but this was no fault of the primary school teachers, but the 
system under which they worked. | | 

Mr. T. TOMLINSON, in putting the vote of thanks, said he hoped the 
Section would pay Mr. Cummins the compliment of seeing what could be 
done in the direction indicated. | 


TEST ON А 3,500 KW. TURBO-ALTERNATOR. 


In our issue of May 10th we drew attention to some results obtained 
with two 1,500 kw. turbo-alternators supplied by Messrs. Parsons to 
the Kent, Electric Power Co., and we particularly mentioned the ex- 
cellent efficiency obtained with these sets over a wide range of load. 
We have now received from Messrs. Parsons а copy of a report by 
Mr. C. H. Merz on some tests on one of the 3,500 kw. turbo- 
alternators which Messrs. Parsons have recently installed in the 
Carville power station of the Newcastle-upon-Tyne Electric Supply Co. 

These tests were made after the machine had been at work for 
over six months, and the steam consumption of 13°189]b. per kilo- 
watt-hour is probably the best result which has ever been obtained 
with any steam plant in existence. The 8,500kw. turbines are 
fitted with a steam automatic by-pass, so that they can deal with 
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Steam CoNsuMPTION Test or 3,500 kw. Turso, лт CaR VILLE POWER 
Station. Plotted from actual readings. 


large overloads; and it is surprising to sce the small change in 
efficiency with loads between 2,000 kw. and 7,000 kw. 

The weight of condensed steam was measured by the Power 
Company’s tank and weighbridgo, which had on the day previous to 
the test been calibrated in the presence of H.M. Inspector of weights 
and measures and certified correct. The vacuum was measured at 
the turbine exhaust chamber by a mercury column. Steam tem- 
perature and pressure were taken at the turbine stop valve. The 
speed was taken by a tachometer. 

In the final consumption results only the actual output of the 
generator has been taken into account, no deduction being made for 
any aux'liaries. The field current of the exciter was supplied from an 
entirely independent source, but apart from this the machine pro- 
vided its own excitation. The neutral poiut of the generator wind- 
ings was disconnected from earth, and the three phases were loaded 
by means of a water resistance. 

The output of the machine was measured by a special wattmeter, 
and by the switchboard integrating wattmeter. The current was 
measured by a special ammeter connected to the same current 
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Mean Steam. А At turbo exhaust.’ | Water. 
„ Paire | Temp. at | Superheat. R.P.M. Vacuum at Total con-| Lbs. per | Lbs. per 
E turbo. F. °F, 30” Brm. densed Ibs. hour. kw.-hour. 
1 3 No load not excited; 1800 | 4600 800 | 1,200 28-875 1,835 | 8,700 
2 i No load excited. | 211.0 4583 61-0 В 28:95 2,608 | 5,2060 ^ 
3 1 2,192:87 2024 ' 492-1 108-0 4 29-086 81,836 | 31,8360 | 14517 
4 1 4,045-14 1974 4950 1080 н 29-066 83,972 | 55,9818 | 13:839 
5 if 5.901-0 ‚ 1958 | 5082 117-0 4 28-95 119,182 | 79,4546 | 13-464 
6 } 6,921-8 1984 505-5 1185 + 28.765 41,390 | 94,7800 | 13:692 
7 1 5,164-07 199-9 5085 | 1205 „ 29-039 68,180 | 68,1900 | 13-189 
8 3 505938 | 1945 4719 1 990 » 29-195 203,559 13-411 


67,8530 — 


transformer as the special wattmeters, and by the switchboard 
ammeter. These instruments were connected in different phases, 
giving the balance of load between phases. An ammeter was also 


placed in the exciting circuit. The switchboard voltmeter, indicating. 


wattmeter and power-factor meter were in circuit and were read 
every five minutes to check the accuracy of the wattmeter. The 
special instruments and the switchboard integrating wattmeter were 
all carefully calibrated both before and after the test, and correc- 
tions were made in the measured output in accordance with the 
mean of the observed errors before and after calibration. 

The figures obtained at the tests are given in the above table, 
and the results are plotted on the diagram. 


TUNGSTEN LAMPS.* 
BY С. CLERICL 


Of the many new incandescent lamps which, during the last few 
ears, have claimed to supersede the carbon lamp, the tungsten 
amp would appear to have the best chance of survival. 

The metal, ofthe chromium group, was discovered in 1781, has an 
atomic weight of 188°6, a density of 19 and fuses at 3, 200 C. It 
burns in air to a trioxide. It occurs abundantly in nature, but not 
being ductile it cannot be drawn into wire and the preparation of 
filaments has to be effected indirectly. Numerous methods have 
been patented, which may be divided into four main classes. 

The first method is that of Dr. Kuzell, in which the metal is re- 
duced to the ‘colloidal state " by means of an arc between two 
electrodes of tungsten under water. By evaporation the resulting 
solution is thickened till it can be worked like clay. This is drawn 
or squirted into a filament, which after drying is raised to a high 
temperature to weld it into a metallic filament. 

The second method is that of Just and Hanaman, in which tung- 
sten is deposited on an ordinary carbon filament by a process similar 
to flashing as practised in carbon lamp manufacture. The resulting 
compound filament is heated to incandesence in hydrogen and water 
vapour, when the carbon disappears, leaving a tubular metallic fila- 
ment. | | 

In the third method & fine powder of tungsten is produced by 
chemical means. This is worked into a paste with some glutinous 
material and the filament freed from carbon as in the previous 
method. 

The fourth group of methods consists of the preparation of а 
paste of oxide of tungsten from which a filament is made and after- 
wards reduced to a metallic state in various ways. 

The filaments prepared in these various ways are very fragile, and 
their resistance is so low that a length of about 6 mm. is required 
per volt. For even а 100 volt lamp it is necessary therefore to arrange 
several filaments in series in one bulb, supported on a central 
stem of glass. The lamps of Italian manufacture exhibited by the 
author were for 60 c.p. at 100 volts. They absorb 60 watts and con- 
sist of six filaments in series, with a total length of 640 mm. and a 
diameter of 0:05 mm. Efforts have been made to produce finer fila- 
ments, and some have been made with a diameter of 0:08 mm., 
which would correspond to 20 c.p. for a 110 volt lamp, but it is impos- 
sible at present to say whether such lamps can be manufactured on 
an industrial scale. 

Life tests of the 60 c.p. lamps show that the efficiency of 1 watt 
per candle-power is well maintained for a period of 500 to 700 hours, 
which compares well with the life of the ordinary carbon lamp 
of 89:1 watts рег candle-power. A few lamps have run at this 
efficiency for 1,500 and even 2,500 hours—a fact which gives hope 
of a material increase in the average life with improvement in 
manufacture. 

The temperature coefficient of resistance being positive for tungs- 
ten, the resistance is less in these lamps when cold than when 
alight. The 60 c. p. 110 volt lamps mentioned above have a resis- 
tance of 88 ohms cold and 170 ohms at the working temperature. 


* Paper read before the Milan Section of the Assgociazione Elettro- 
technica Italiana, February 22, 1907. Abstracted from L'Elettricita. 


In consequence of this there is a rush of current on first switchiog 
on, which, in the case of в number of lamps on one switch, may 
cause inconvenience. The thin filament is, however, very quickly 
heated, so that the excess current is of very short duration ; a dead- 
beat. Weston ammeter shows only 10 per cent. increase. The 
positive coefficient is, however, of value when the lamp is alight, 
rendering it less sensitive to variations of voltage than the carbon 
lamp. It is noteworty that while the resistance of carbon falls in 
the ratio of about 2:1 up to a temperature of about 1,000°C., and 
thereafter varies but little, the positive variation of the resistance 
м tungsten is maintained above the working temperature of the 
amp. TJA tt 

A tungsten lamp giving 70 c.p. at 70 watts was compared with a 
carbon lamp overrun to give the same caudle power and efficiency. 
The filaments were then compared with the following results :— 


Tungsten, Carbon. 

Length .......... SUE SUE MEE UNO Xn ae ides 640 mm. 175 
Diameter РЕ 0:085. .... 009 
Radiating surface ............. . 1108. mm. ....49:5sq.mm. 
Watts per sq. ш..................... 063 .:.. 141 
Candle-power per sq. mm 2 . 0°63 1°41 
Reducing the carbon to the same candle. 

power per square millimetre as the tung- 

sten, the watts persq.mm. became .. — . 103 
Reducing the carbon furthér to an emis- 

sion of 0°63 watts per square millimetre, 

the candle-power per sq. mm. became — ‚... 013. 


It is thus impossible to obtain similar radiation from carbon and 
tungsten, the proportion of visible radiation at a given temperature 
being greater in the metal. But the tungsten lamp has the further 
advantage in practice of permitting a higher working temperature, 
thus giving a further increase in the proportion of its total radia- 
tion which falls within the range of visibility. In this respect it 


has an advantage over tantalum, though the latter at equal tem- 
peratures has a larger proportion of visible radiation. 
The actual working temperatures are as follows :— 
Carbon (8:1 watts per candle.power)............ 1,950'C. 
Tantalum .................. ERAT ee Т, .. 2,000°C, 
Tungsten .......... were Rd ERR ER Dus ess. 2,300°C. 


These temperatures sre not related to one another as the melting. 
points of the various materials, since carbon melts at 3,500°C. an 

tungsten at about 8,200"C. It is probable that they are rather 
related in the proportion of the vapour tensions of the respective 
materials. The working temperature, in fact, depends on the slow 
evaporation of the material of the filament below the melting point. 


A New Device for Wiping Joints.—The Electrical World 
gives а description of a machine for wiping lead joints, con- 
sisting of three parts—namely, two clamps and a central 
movable part which does the wiping. The two clamps are 
attached one to the cable and the other to the sleeve which is 
to.be joined to the cable. The clamps when attached fit the 
cable and sleeve tightly and are immovable. The central part 
of the machine can be moved through a complete circle, but 
in use.it is moved backward and forward through ап eighth or 
a quarter of a circle. After the clamps have been adjusted to 
the sleeve and cable, and are holding the central parts in place, 
the machine is heated with an ordinary blow lamp. A piece 
of cold solder placed in a trough in the movable part melts 
when the machine is hot enough, usually in a minute or two 
after the lamp is applied. When the solid solder melts, molten 
solder is poured into the trough and the operator begins the 
rocking motion which wipes the joint. Corrugations in the 
apparatus passing over the solidifying solder, force it into a 
compact mass without holes. As soon as the solder has set, 
say in two minutes or so, the machine may be removed. 
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THE TECHNICAL TRAINING OF ELECTRICAL 
ARTISANS. 

So much has been written about the education of the 
electrical engineer that the training of the electrical 
artisan has been almost forgotten, and it has been gene- 
rally assumed that the simple and usual method of appren- 
ticeship is all that should be necessary. This view is 
natural enough, considering that apprenticeship has been 
found satisfactory in mechanical engineering for many 
years past, but in reality there is not much analogy 
between mechanical engineering and electrical engineering 
in the purely electrical parts. They are indeed in many 
respects essentially different. Mechanical action is visible 
and can be generally followed out without much difficulty 
if the movements by which it is produced are carried out 
slowly. The mode of electrical action, on the other hand, 
is not visible. There is something mysterious about it to 
those to whom it 1s not familiar, and a certain amount of 
` | imagination is required to make a mental picture of what 
is going on. Thus we find that. the working of the steam 
engine is fairly obvious to anyone with a mechanical turn 
of mind. Even a fair idea of the indicator diagram and 
the setting of valves may be obtained hy the apprentice, 
but the action of a dynamo or of а motor is much more 
difficult to grasp. For this reason much is gained by 
picturing electrical action gs being something akin to 


THE ELECTRICIAN, MAY 24, 1907. 


229 


mechanical action; for example, by the introduction of 
lines of force and other conceptions of that kind. 

It, therefore, follows that the training of the electrical 
artisan should differ materially from that of the artisan 
who is to spend his days at mechanical engineering. At 
present the electrical apprentice has to do more or less 
what he is told, and to pick up his information as best he 
can. If he is working under a competent hand he may 
possibly pick up something of the principles underlying 
his work, though the chance is that any instruction so 
given will be very defective, and there is a still greater 
chance that no trouble will be taken to give instruction at 
all in such matters. 

As pointed out by Mr. C. P. C. Cummins in a Paper read 
before the Dublin local section of the Institution of Elec- 
trical Engineers, and which we give in abstract in our pre- 
sent issue, we cannot expect really satisfactory men to be 
produced by so defective а system of education. Of course, 
evening classes can be provided, but they do not necessarily 
give instruction quite of the kind that is necessary ; more- 
over, the average apprentice fails to see why he should 
attend classes of this kind after a hard day's work. There 
is а good deal to be said in favour of compulsory attendance 
at classes during working hours, if employers would only 
agree to adopt such a course. Mr. CuMMINS makes the 
suggestion that as boys leave school at the age of 14 they 
might very well attend classes until the age of 16 before 
being actually apprenticed. From the employer's point of 
view this might be so, but we doubt if the deferring of 
earning a livelihood for two years would be very acceptable 
to the apprentices themselves. It appears to us that the 
practical and the theoretical should run hand in hand, but 
the theoretical instruction should be started at once before 
the apprentice has had time to forget the knowledge which 
he has acquired through his ordinary education. In any 
case what is taught should be essentially that which has a 
direct bearing upon practical work, and it should preferably 


be taught by those who are engaged in practical work. 


Courses of class instruction do not always inspire practical 
people with confidence, and the examination syllabus has, 
generally, done a great deal of harm. The subject is un- 
doubtedly of great importance, and we think Mr. CUMMINS’ 
suggestion that suitable means of instruction should be 
considered by a committee of the Institution of Electrical 
Engineers an excellent one that should be followed up. 
It is à matter which concerns both employer and em- 
ployed, and we can only expect it to be satisfactorily dealt 
with by a body capable of looking into the question from 
every point of view. 


OBITUARY. 


SIR BENJAMIN BAKER, K.C.B. 


We regret to record the death from syncope of Sir Benjamin 
Baker, K.C.B., K.C.M.G., F.R.S., which occurred suddenly on 
Sunday last at his residence, Bowden Green, Pangbourne. He 
was in his 67th year. 

Benjamin Baker was an Irishman, born in County Carlow 
in 1840. It was always intended that he should be an engi- 
neer, and, after having gone through a preliminary course 
of study necessary for this career, he was apprenticed to 
Mr. H. H. Price, a civil engineer in large practice. During 
the next three years he gained much practical experience in 


the designing and constructing of machinery, especially of that 
kind used in foundries and forges; he afterwards studied sur- 
veying and the art of designing masonry and carthworks. 
He then entered the service of the late Sir John (then Mr.) 
Fowler, with whom he afterwards entéred into partnership and 
carried out many important engineering undertakings. 
Although Sir Benjamin Baker designed a large number of 
engineering structures, the two works with which his name will 
always be most associated are the Forth Bridge and the 
Assouan Dam. The history of the former of these is well 
known. The difficulties that had to be overcome were enor- 
mous: the span was unusually long, the depth of water was 
considerable and coupled with a swift current ; the bridge had to 
be built to withstand the great wind pressure which is usual in 
the neighbourhood of the Firth of Forth, and the work had to 
be carried out so that the navigation of the estuary was not 
interfered with for а single day during the seven years neces- 
sary for the completion of the bridge. 

The other great work with which he was associated as con- 
sulting engineer was the Nile Dam at Assouan, which was 
necessary for irrigation purposes. The total amount of water 
which can be stored in this reservoir at present is 1,065,000,000 
cubic metres. Sir Benjamin was frankly informed by an 
Egyptian that this work was impossible, or it would have been 
accomplished 4,000 years ago. 

Sir Benjamin Baker was an adviser on the design of the 
Thames Tunnel at Blackwall; he repaired several historical 
bridges, built by Telford, of which one was the famous Sus- 
pension ‘Bridge across the Menai Straits. He also designed 
the curious vessel in which Cleopatra’s Needle was brought 
from Egypt to the Thames Embankment. His connection 
with electrical engineering was chiefly as consulting engineer for 
the tunnelling of the Central London and other tube railways. 

In 1890, on the completion of the Forth Bridge, Sir Ben- 
jamin Baker was made K.C.M.G., and received the further 
honour of the K.C.B. when the Assouan dam was declared 
open by the Duke of Connaught in 1902. Не was elected a 
Fellow of the Royal Society in 1890, and received honorary 
degrees from the Universities of Cambridge and Edinburgh. 
In 1895 he received the highest position attainable by a 
British engineer, being elected President of the Institution of 
Civil Engineers. 

He was an honorary member of many foreign and colonial 
engineering societies, and was greatly interested in the work 
of the Royal Institution, à meeting of which he attended as 
recently aslast Friday. His cool, quiet judgment and restrained 
strength were his marked characteristics, and it will not be 
forgotten that when the accident occurred to the roof of 
Charing Cross station Sir Benjamin Baker took the risk of 
personally inspecting the structure, so that he might advise on 
its repair. 


REVIEWS. 
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Universal Dictionary of Mechanical Drawing. By Скокок Н. 
FonLows, Associate Professor of Machine Design and Mechanical 
Drawing, Carnegie Technical Schools, Pittsburg. (London: Archi- 
bald Constable & Co.) Pp. 60. 48. net. 

The title of this book is somewhat ambitious, but when the 
object of the book is clearly understood the title need not be 
objected to. The subject matter was first published in *' Engi- 
neering News," New York, and now appears in book form. 
It deals with mechanical drawing as a language which should 
convey positively accurate information to the reader; the 
** drawing dictionary should therefore be of service to teachers, 
students, draughtsmen, foremen and workmen, and should be 
used as a basis for writing the language. It should be the 
means of ensuring reasonable uniformity in drawings made by 
different men in different places. 

The book is in no sense a work intended to teach the art of 
mechanical drawing. It starts with defining an “alphabet of 
lines; then follow “letters and lettering,” figures and dimen-. 
sions,” &c. “Standard data” occupy a short chapter and a 
few “example drawings" make the finale. 
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The book is crammed full of valuable suggestions and should 
be in the hands of all draughtsmen and foremen. More espe- 
cially in large works employing a large number of draughtsmen, 
any lack of system is, to say the least, a very expensive affair. 
The study of this dictionary cannot fail to give help to any head 
draughtsman who desires to organise a satisfactory system for 
any particular works. 

A few quotations may conclude this notice: ‘ Notation 
marks for the foot and inch are sloped in the opposite direction 
to the figures, so that the possibility of confusing with the 
figure 1 is lessened.” With the general adoption of tracings 
and blue prints colour sectioning was superseded by line sec- 
tioning as used to-day." “ Dimensions should be so given that 
the shop will not have to add or subtract in order to discover 
required distances." Don't be afraid of using the English 
language on your drawings." See that all the small details, 
as screws, pins, &c., are standard and stock sizes." 


Wissenswertes aus dem Dynamobau für Installateure. By 
Ernst ScHuLz. 2.20m. Schalttafelbau. By A. Волк. (Hanover: 
Dr. Max Jünecke.) 2.80m. EN 

These two small handbooks form Vols. III. and X. of the 
* Bibliothek der gesamten Technik," published by Dr. Max 
Jänecke, of Hanover. Р 

The object of the first-mentioned volume is to furnish in- 
formation of a kind that will assist non-technical buyers and 
agents of electrical machinery in selecting from makers’ lists 
dynamos suitable for their particular requirements, and to 
bring out аи points they should attend to in placing 
their orders. With the object of appealing to thia class of 
reader, the writer has set himself the task of avoiding the use 
of mathematics as far as possible, and framing his descriptions 
in simplelanguage. It may be admitted that he has succeeded 
very well in carrying this out so far as the discussion of direct- 
current machinery is concerned, but in the second section, 
which treats of alternating current plant, he makes free use of 
vector diagrams without any introduction to them, and the 
reader who is not already accustomed to this method of repre- 
sentation will certainly not be able to follow the reasoning in 
many parts. Furthermore, in the attempt to avoid mathe- 
matical ditficulties, which are really quite inseparable from the 
treatment of problems relating to alternating currents, he has 
repeatedly been forced to resort to explanations of an inexact 
and misleading nature. Notwithstanding the defects just re- 
ferred to, the book contains much that should greatly facilitate 
transactions between the manufacturer and buyer of electrical 
machinery, and the explanations of what should be considered 
normal and abnormal conditions, and what variations from 
the normal rating of machines are in general permissible, are 
admirably given. 

We notice a mis-statement repeatedly made as to the 
position into which a short-circuited coil tends to place itself, 
when situated in an alternating field, and the proof given of 
the fact, that the power transmitted by a current lagging a 
quarter of a period bebind the applied voltage is zero, is very 
faulty. A short explanation is given of the method of calculat- 
ing the characteristics of an induction motor from a determi- 
nation of its no-load and short-circuit currents by means of the 
Heyland diagram, but the test of the short-circuit current at 
full voltage, as described, would in many cases lead to damage 
of the motor, and no warning to this effect is given. 

The second volume, on Switchboards, discusses the design and 
construction of low-tension boards. The major portion of the 
book is occupied with the laying out of a number of switch- 
boards for a three-wire direct-current generating station for 
power and lighting, containing descriptions and about 100 draw- 
ings and photographs of main power and lighting boards. The 
general conditions governing the design of such boards are 
stated in a manner that should be of great assistance to those 
who are engaged in switchboard work. 

A very ingenious use of photography for preparing diagrams 
of the back-connections for the guidance of the switchboard 
attendants is given, which consists in photographing the back 
of the board and taking a reversed print, which thus gives 
а picture of the connections in their correct positions, 


* P would appear if they could be viewed through the 
oard. 
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A NEW LEADING-IN CONDUCTOR FOR ELECTRIC 
LAMPS.* 


BY С. О. BASTIAN. 


Summary.—In this Paper the author describes a method by which 
copper can be used, instead of platinum, for the leading-in conductors of 
electric lamps. It is necessary that the copper should be used in the 
form of strip of a thickness not greater than 0:075 mm. 


The difficulty of permanently maintaining a vacuum in an elec- 
tric lamp is not satisfactorily overcome by the use of platinum for 
the leading-in conductors, as the costliness of this metal tempts the 
lamp maker to exercise excessive economy in the cross-section and 
length of the platinum used, and leaky seals may be the result. 

In the Siemens seal, which permits of economy in platinum within 
certain limits, the platinum is completely embedded in glass, being 
merely a bridge between two heavier conductors, usually of copper 
and nickel. Now the cooling effect of these two heavy conductors, 
plus the cooling effect of the mass of surrounding glass, permits the 
use of platinum having a very small cross-sectional area, and theo- 
retically—though not practically—the length of platinum wire may 
be cut down to a minimum. | 

Exactly how far it is practicable to reduce either or both of these 
dimensions has apparently not yet been ascertained by lamp manu- 
facturers, but it is certain that the recent rapid &nd considerable 
rise in the price of platinum is calculated to lead many to attempt 
а reduction below the limits of safety, and the introduction of some 
cheap and effective substitute for platinum, which would not be 
subject to wide fluctuations in price, is now more than ever desirable. 

Nickel and steel can be alloyed in such porportions as to have 
practically the same coefficient of expansion as glass, but leading-in 
wires of this alloy have not found favour in this country, although it 
is used in certain cheap foreign-made lamps. The surface of the 
wire becomes oxidised during the sealing-in process, and the thin 
layer of oxide is sufficiently porous to allow air to gradually perco- 
late through, so that lamps made with this nickel-steel alloy cannot 
be stocked for any reasonable length of time without deterioration. 

In selecting & suitable conductor for this purpose, the coefficient 
of expansion is by no means the only detail to bear in mind, and 
one is limited in one's choice by quite & number of essentialities, 
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which may be set out as follows: (a) The metal must be cheap, 
(b) the melting point must be higher than that of glass, (c) the 
quantity of gas occluded must be as small as possible, (d) there 
must be absolutely no tendency to oxidise when heated in air to 
the temperature of molten glass, (е) the coefficient of expansion 
must be as near that of glass as possible, (/) the conductivity 
must be as high as possible. 

The leading-in conductor now to be described has been chosen 
with due regard to all the above points, and it is the result of ex- 
periments extending over several years in the author's laboratory, 
the final solution of the problem being due to the ingenuity of Mr. 
George Calvert. | 

A copper wire of any desired gauge is selected, and of sufficient 
length to extend from the lamp cap to the filament. Near one end, 
and along 15 mm. of its length, this wire is rolled flat to a thickness 
of 0:075 mm., as shown in Fig. 1. Next а 10mm. length of soft 
enamel glass tube is slipped over the flattened portion of the con- 
ductor, and is melted on to it witha blow-pipe flame. If this blow- 
pipe flame is properly applied under suitable conditions, the enamel 
glass can be melted on to the flat copper without the latter oxidis- 
ing in the slightest degrec, and the enamel will then adhere to the 
clean polished metallic surface just as solder would adhere. The 
enamel and copper appear to be actually joined together—amalga- 
mated, as it were, one with the other—and not merely in juxta- 
position. | 

It will be evident that this glass-coated metal can now be heated 
up to any desired temperature short of the melting point of the 
copper, without the latter becoming oxidised, because the glass 
coating will effectually prevent the access of oxygen to the surface 
of the metal underneath it. There is, therefore, nothing to prevent 
conductors thus prepared being sealed into a lamp stem, as shown 
in Fig. 8, and such seals have proved most perfect in practice, and 
have successfully withstood the very severe tests to which they 
have been subjected during the last eight months. 

Out of the first batch of carbon filament lamps made with these 
leading-in wires—Sineplat wires, as they are termed by the makers— 
80 were selected for a life test. They were arranged in two 
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separate groups of 15 each, and connected with а time switch, so 
that each group was alternately lit for 10 minutes and out for 
10 minutes, long enough for the seals to get thoroughly hot and 
then thoroughly cold. This run was continued for 500 hours; then 
the time switch was disconnected, and the lamps were given a con- 
tinuous run for a further 1,000 hours. During this test none of the 
lamps failed through deterioration of the vacuum. There were two 
failures, but thess were caused by the filaments coming adrift from 
the leading-in wires through loosening of the paste—purely 
mechanical faults, having nothing whatever to do with the question 
of vacuum. 

The remaining 28 lamps have been in use intermittently for, 
perhaps, an additional 500 hours, making an actual burning life 
of about 1,750 hours; but doubtless it is quite as important to note 
that the lamps were made over six months ago, because, as pre- 
viously observed, lamps will often lose their vacuum whilst they 
are merely lying in stock. : 

Ап examination of these particular lamps shows that there has 
been surprisingly little blackening of the bulbs, and the author 
thinks that it is not generally appreciated how greatly this blacken- 
ing is dependent on the degree of vacuum maintained. 

The conclusions deduced from the test above described have been 
amply confirmed by several other independent trials, and it is now 
clear that the Sineplat seals are consistently good when made by 
hand, whilst preliminary tests with machine-made lamps promise 
equally satisfactory results. 

Copper complies with five of the essential conditions mentioned 
at first; the condition as to coefficient of expansion is apparently 

| | not met, but the flattening of the wire increases 
the proportion of surface area to mass, and the 
strain on the glass due to the expansion of the 
copper is less at any point when the copper is in 

. Strip form than if the copper were a cylindrical 
wire of equal cross-sectional area. 

As the proportion of surface area to mass of 
copper is increased, so is the cracking] strain of 
the copper upon the glass reduced, and if the 
copper is flattened below the point of critical 
thiekness, then no cracking will result. For 
the lead glass usually employed by lamp manu- 


TELEPHONIC TRANSMISSION MEASUREMENTS. 


The following discussion took place on Messrs. Cohen and. 
Shepherd's Paper read before the Institution of Electrical 
Engineers, and of which we gave an abstract in our two 
previous issues. 


Mr. J. E. KINGSBURY said the subject of the Paper was a very deep 
one, and much beyond anything previously attempted. Speech was 
divided into two elements—consonants and vowels. Mr. Cohen had shown 
them that the pronunciation of а consonant gave а definite oscillograph 
result, but it was clear that the consonant as a definite sound did not 
exist, as it could not be pronounced except by the addition of vowels. 
He did not think that it could be said that there was any point where the 
consonant ended and the vowel began. Mr. Cohen һай referred to the 
interval oocurring in the pronunciation of consonants, but it was probable 
that this was merely a break in the breathing between the vowel and the 
consonant. In expressing t“ ог any other consonant a breathing sound 
necessarily followed. Consonants on oscillograms, it would be observed, 

partook of something of the nature of а wave, and this wave appeared 
either at the end or at the beginning, according to whether the vowel: 
sound came last or first, as in " tea" or “eat.” If one took that view, 
it was evident that the consonants in the oscillograms were negative and 
did not affect the record made of the vowel sounds. If one considered 
the enormous complexity of the harmonio formation of vowels the 
consonant became а comparatively simple item. In his (the speaker's) 
opinion, in transmission work the consonants could be disregarded 
altogether—so long as the instruments would transmit the vowel sounds 
the consonants would take care of themselves. 

Major W. A. J. OMEARA said that the Post Office was much interested 
in the problems of transmission, and коте of the results of their inveg- 
tigations were indicated in the presidential address of Mr. Gavey. The 
oscillograph diagrams were very interesting. Some three years ago, when 
some unfortunate difficulty had arisen with а Corporation, he had found 
i$ very convenient to produce oscillograms to explain to the magistrate 
the difficulties of transmission. He thought oscillograms would be of 
the same assistance to the telephone engineer as diagrams had been to 
those interested in prime movers, The Post Office had carried out ex- 
periments with telephone apparatus, and, of course, had known for some 
time that the apparatus at presént available was not complete or perfect, 
but it must not be forgotten that the problem was an exceedingly difficult 
one—they had to place in residences, in the hands of people who were un- 
acquainted with the science of the subject, an instrument which would 
be required for transmission of speech over 4 mile ог во one minute, and 
another minute for communication with a point perhaps some hundreds 
of miles distant. Some part of the Paper had already been put to prac- 
tical use in some recent agreements between the National Telephone Co. 
and the Post Office. 

Mr. J. ELTON YOUNG said that he was glad to notice that the authors 
had adopted Dr. Kennelly’s notation of hyperbolic functions, which was 
во much easier than any of the older formule, such as Heaviside’s, also 
the use of the terms ''sending-end ” impedance and “ receiving-end ” 
impedance, and he would like to see this notation of the impedances 
sanctioned by the Institution as it was becoming sanctioned by custom. 
The sending-end impedance was the ratio of the volts impressed to the 
impressed amperes, while the receiving.end impedance was the ratio of 
impressed volts to the amperes received. It was the latter quantity they. 
were dealing with in observing the attenuation. It was very satisfactory to 
find, as they had done in submarine telegraphy, that the alternating-current 
formule were borne out in practice, and that in a simpler way than had 
been expected. Thus the propagation of signals was reduced practically 
to the attenuation of a single fundamental frequency, and worked out in 
absolute agreement with the sine waves assumed in the formule. In 
submarine cable work there was only one important frequency and no 
more. Similarly, the authors of this Paper had found that the attenuation 
at a certain definite frequency of, say, 800—, was a sort of measure 
of the efficiency of telephone circuits, a view which Mr. Gavey 
had expressed in his inaugural address the year before last, laying it 
down that the limit of speech was fixed by attenuation or volume, 
rather than by distortion or articulation. Dr. Kennelly, at the 
St. Louis Congress in 1904, had said that it was highly probable 
that the limiting length of circuit over which telephony was сот. 
mercially possible was that which had a certain definite receiving-end 
impedance at a certain standard sinusoidal frequency, whether the 
circuit was overhead or underground, mixed, loaded or natural, and 
after variations in the sending-end impedance had been taken into account, 
He thought the foregoing rule had reference to circuits in which the 
leakage was negligible. Having made some actual experiments, he was 
fairly sure that sufficient attention had not yet been devoted to the applica. 
tion of systematic non-inductive leaks to telephone circuits. There was, 
he fancied, too much tendency to look askance at leakage and to relegate 
the theory of the distortionless circuit to the limbo of abstractions. In 
the distortionless circuit, as was well known to students of theory, all the 
frequencies were received with equal attenuation, when the lea ge had 
a particular value. This value, however, diminished the volume too 
much. The proper leakage was a sort of compromise between the 
perfectly distortionless value and the perfectly insulated circuit. He 
would ask investigators to direct their attention to the adoption of 
this critical artificial leakage. It was probably of the order of a 
few tens of thousands of ohms per mile, or less. It would be interesting 
to hear of any data of improvement due to weather leakage. He pointed 
out that if measurements were made with a pure sine wave, distortion was 
not being dealt with at all, because the wave being of only one frequency 


facturers this critical thickness has been determined by experi- 
ment at about 0°1 mm., and with this gauge of copper about 
90 per cent. of the seals will crack, but below this auge—0:075 mm.— 
no cracking whatever takes place, even though the projecting copper 
wire be raised to a red heat close up to the glass. 

It is believed that a further advantage is gained by flattening 
the copper, as it is probable that the rolling may force out some of 
the occluded gases by closing up the intermolecular spaces, and the 
strip certainly appears to contain much less occluded gas than 
cylindrical wire of the same cross-section. The cheapness of the 
metal permits of a much larger cross-section being used than would 
be possible with platinum, and added to this there is the higher 
conductivity of the copper to assist in keeping the seal cool. 

The applicability of the Sineplat seal to X-ray and mercury 
vapour apparatus may be here suggested, though reports of prac- 
tical results are not yet available. It can, of course, be used in any 
of the new metallic filament lamps, in which the relationship be- 
tween the blackening and degree of vacuum sees to be quite as 
close as in the case of the carbon filament. 

The introduction of a substitute for platinum is not likely to 
result in any reduction in the price of lamps to the public, as any 
economy that the manufacturer may effect as a result of this should 
be set off by improving the quality of the lamp in some other respect. 


— . 

A Now Induction Kjellin Steel Furnace.— The Engineer- 
ing News describes a new Kjellin induction steel furnace 
which has been put into operation at the Roechling Iron and 
Steel Works, Voelklingen, Germany. The capacity is 24 tons, 
15 tons being poured at the end of a run and 9 tons being left 
for the beginning of the next run. The power consumption 
is 736 kw. There are two smaller induction furnaces in opera- 


tion at these works, and a fourth in construction, having а 
capacity of 150 tons. 
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the term had no meaning. He would like to know if anyone had tried the 
effect of a magnetic shunt on a receiving telephone. 

Mr, JOHN GAVEY said he was much interested in comparing the oscillo- 

rams which had been reproduced in the Paper with those which he had 

ownin 1905. At first sight they did not appear to be in agreement, but 
on closer examination it was found that they were really much of the same 
type. He should imagine that the oscillographs taken by the authors 
had been taken with а more rapidly-moving plate than in his own case, 
and therefore came out more distinctly, but otherwise there was a great 

resemblance belween the two. Referring to these earlier records he did 
not observe that interval shown by Mr. Cohen between the “ explosive ” 
and the vowel sound, but that was possibly due to the slower plate. The 
question of lines, he thought, whether overhead or underground, could be 
dealt with on a mathematical basis, and so far all improvements that 
had been made in the transmission of sound waves over lines had been 
based on mathematics. It had to be borne in mind, however, that the 
senses, whether sight or hearing, implied something more than а mathe- 
matical instrument. Thus there were different kinds of speakers, but the 
listener instinctively completed the sounds unuitered, and the impression 
on the hearing was practically the same. The telephone gave somewhat 
the same results when talking over long lengths of line. Ав to loading, 
the closer the spacing the more the disturbance. The use of a larger con- 
ductor, on the other hand, would do away with the loading. This applied 
more to overhead lines than underground. With underground lines 
loading was an advantage. 

Mr. J. G. HILL said the whole telephonic world owed а debt to the 
National Telephone Co. for their pioneer work in connection with the 
subject. As to the percentages of received currents for the various 
harmonics given in the Paper, it would be interesting to have some 
information as to the precise meaning of those percentages. He took it that 
they were useful in so far as they represented the distortion of the voice 
of the speaker. Information bearing on several points raised in the 
Paper was contained in an article by Mr. Béla Gáti on The Measure- 
ment of the Constants of Telephone Lines," in The Electrician, Nov. 2, 
1906. The curves shown in Figs. 6 and 7 of the Paper were of a very 
varying nature and it would be interesting to know how far these varia- 
tions affected the calculations which had been made on the subject. He 
thought the Paper valuable from the laboratory point of view. It was 
evident that they must rely on the voice test as the principal test. 

. Mr. A. CAMPBELL said that with regard to the oscillograms of vowels 
and consonants which the authors gave, much light could be thrown on 
such problems by the science of (linguistic) phonetios—a science which, he 
К regretted to say, was almost entirely 
neglected in this country. The 
authors stated that it was probable 
that the leakage in telephone cables 


From experiments which the speaker 
had made not long ago on air-dry 
v, cellulose* there seemed no doubt of 
this. Since even in the most highly- 
dried paper cables there was always 
gome trace of ** associated " moisture, 
they would behave to some extent 
in the same way. Continental ex- 
perimenters had found that the same 
held with electrolytic conduction in dilute sulphuric acid at frequencies 
of several million per second. Mr. Campbell then showed an experiment 
to illustrate (а) a method of measuring the alternating voltages occurring 
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Fic. 12.—Sori» Back MicropHone witn 1:800 TRANSFORMER. 
(а, b, о, d, four Organ Pipes.) 


in microphone circuits, (b) the behaviour of a microphone transmitter at 
various frequencies. A solid-back microphone, M, was put in series with 
a battery, B, of six to eight volts, and the primary Pof a transformer (a 
spark coil) of high ratio, say, 1: 800. The secondary S of the trans- 
former was connected toa reflecting electrostatic voltmeter, Vz. The 
deflection of this voltmeter, when sounds were made near the 
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microphone, was а sensitive measurement of the voltage produced. 
With this arrangement when the nearly pure note of a stopped organ pipe 
was sounded, and the pitch gradually raised by pushing the plug in, it 
was seen that the spot of Jight rushed off the scale when certain notes 
were reached. He also showed that a “ solid-back " transmitter had 
more than one point of strong resonance. To ensure that the effect was not 
due to anything in the particular organ pipe the experiment had been 
repeated with three others all of different lengths. The curves in Fig. 12 
showed conclusively that the transmitter was responsible for the reso- 
nance effects. It was well known that telephone receivers showed similar 
points of resonance well within the range of frequency occuring in speech. 
DAC was that, in spite of this, speech could be so distinctly trans- 
mitted. m 

Mr. DUDDELL said that about а year ago he had given a discourse in 
London on '* How to Improve Telephony,” and in that discourse he had 
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described similar methods and shown similar viewa of oscillograms to 
those of the authors of the present Paper. As to vowel sounds, the 
records which he had made were similar to the author's, but not iden- 
tical, which would be explained by the fact that the slightest alteration 


in the resonant cavity of the mouth altered the character of the sound. 
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Mr. Duddell showed a number of slides representing oscillograms of vowel 
and consonant sounds, and these we reproduce in Fig. 13. He also 
showed a film of the well-known song, “ А Little Piece of String." 
The strip on which the record was made consisted of a white half and a 
black half, formed to the oscillogram curve. By the use of this film and 
a selenium cell it was possible to reproduce the actual sounds, although 
in less volume, making a sort of photographical phonograph. As to the 
question of power measurements, he had used the three voltmeter method 
in connection with some experiments with the electric arc, and he found 
it was successful. He thought it was a better method than that adopted 
by the authors. As to the measurement of small alternating currents, 
he had considered this matter very carefully, and in 1904 read a Paper 
before the Physical Society, in which be described the thermo-galvano- 
meter to which Mr. Cohen had referred. Subsequently he had been asked 
by the French Post Office to lecture on the measurement of alternating 
currents. He had gone into this matter and made a large number of 
experiments, using small lamps for measuring the alternating currents. 
As to the use of iron wire, this wire had а peculiar property, the resistance 
rising with the temperature very rapidly at certain temperatures. He had 
carried out tests with both iron and platinum wire, and had come to the 
conclusion that iron wire was most suitable and much more convenient 
to use than any form of platinum. Не was able to bring to the notice of 
the members for the first time a new portable form of thermo-yalvano- 
meter for measuring alternating currents. Although on the same principle 
as the original instrument of this kind, it was much more sensitive, taking 
only 16 milliamperes for the whole scale reading, as against 2 amperes in 
the older instrument. 


[We hope to give an abstract of the remainder of this discussion 
in our next issue. | б 


AN EXPLANATION OF THE SHORT LIFE OF 
FROSTED LAMPS.* 


BY E. P. HYDE. 


It has long been recognised that the useful life of а frosted incan- 
descent lamp, taken to 80 per cent. of its initial candle power, is onl 
а little more than one-half the life of а corresponding plain bul 
lamp. The only explanation which has been advanced, so far as 
the writer knows, is that the temperature of the frosted lamp is 
higher, due to the increased absorption by the bulb, and that there- 
fore the lamp reaches any given point in its life, c.g., the 80 per cent. 
- point, in & shorter time than that required for the corresponding 
plain bulb lamp. 

Without entering, at present, into a discussion of the possible 
temperature effects, it is sufficient to notice that if the shortened 
usefullife can be attributed to this cause, it is very probable that, 
due to the same cause, the total life of a frosted lamp up to the 
time when the filament burns out, would also be very much less 
{һап that for the plain lamp. On the contrary, the writer has 
recenily been informed by S. E. Doane, chief engineer of the 
National Electrie Lamp Association, that numerous tests made at 
'theengineering laboratories of the association indicate that if the 
life 15 taken to the time when the filament burns out the average 
life of frosted lamps is the same as that for plain lamps. 

It would, therefore, seem that some other explanation than that 
of the effect of temperature must be sought. А possible explanation 
of the phenomenon recently occurred to the writer and was sub- 
jected to a test which showed conclusively that at least a large part 
of the elect, if not the entire effect, could be accounted for by the 
proposed explanation. A complete discussion of the investigation, 
with the detailed numerical results obtained, is to be published 
shortly in an extended Paper on spherical reduction factors and on 
the effect produced by plain and frosted bulbs of various shapes on 
tbe distribution of light around filaments of different forms. It was 
thought desirable, however, on account of the general interest in 
the question of the short useful life of frosted lamps, to publish this 
preliminary note outlining the explanation of the effect. 

If we consider the case of a new plain bulb lamp, a certain small 
percentage of the total flux of light emitted by the incandescent 
filament is absorbed by the glass envelope surrounding the filament. 
When the lamp is frosted a relatively iarge part of the light which 
in the plain bulb would pass through the outer surface of the bulb 
is diffusely reflected back through the glass. In this way a rela- 
lively large part of the total flux of light passes through the glass 
more than once, and so the frosted bulbs show an absorption about 
5 per cent. greater than that for the plain bulbs. 

Now, the actual absorption coefficient of glass is quite small, so 
that it is readily seen that if in any way the absorption coefficient is 
increased appreciably the apparent absorption due to frosting would 
be increased greatly. This is what happens when with increasing 
life the strongly absorbing carbon film is deposited on the inside of 
the bulb. The effect is the same as if the absorption coefficient of 
the glass had been increased greatly. In the case of an old plain lamp 
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all the light passes. through the carbon film once, the small per- 
centage passes through twice, a still smaller percentage three times, 
and so on. When the lamp is frosted the percentage that passes 
through more than once is very much larger, and so the carbon film 
has an opportunity to absorb a much larger percentage of the total 
flux. According to this theory, although at any time the filament 
in the frosted bulb may be emitting the same total flux of light as that 
emitted by the filament in the plain bulb, the absorption of light in 
the carbon film is much greater in the one case than in the other, 
and so the apparent intensity of the frosted lamp at any time during 
life is less than that of the plain lamp, the difference in intensity 
increasing with the number of hours the lamps have burned. | 

In order to test the hypothesis in a rough way a frosted spherical 
diffusing globe was mounted on the photometer bench. At first a 
new 4c.p. lamp whose intensity was known was placed inside the 
globe, and the apparent absorption of the globe was measured. Then 
an old 4 c.p. lamp on the inside of whose bulb а very perceptible 
deposit of carbon had formed was substituted for the new lamp. 
Measurements on this lamp showed a much larger apparent absorp- 
tion of the frosted globe. Then the new lamp was coated with a 
layer of lacquer, which absorbed some of the light, and a third de- 
termination of the absorption of the globe was made. As before, 
the apparent absorption was greater than with the bare lamp. 

Although in this way the presence of the effect was plainly 
noticeable, no quantitative results could be obtained, because the 
conditions were quite different from those existing when the bulb of 
the lamp is frosted. On account of the small size of the neck of 
the diffusing globe compared with the diameter of the globe, the 
largest lamp that could be used filled only a relatively small part of 
the inside of the globe, and so of the light diffusely reflected back 
by the frosted globe only & part passed through the lamp bulb. 
Therefore the magnitude of the effect measured in this way was 
necessarily small compared with that which would occur with ordi- 
nary frosted lamps. 

In order to makea quantitative determination of the effect, 10 com- 
paratively new lamps and 12 old lamps that had dropped to 80 per. 
cent. in candle-power were carefully measured for mean horizontal 
and mean spherical candle-power. They were then sent to 
a lamp factory and frosted by .the acid process, care being 
exercised to see that the frosting was as nearly uniform for 
the different lamps ав it was possible to obtain. Тһе lamps were 
then returned to the Bureau of Standards and. measured. Tha 
new lamps were found to have decreased in mean horizontal 
intensity by about 4 per cent. on the average, the individual 
lamps agreeing among themselves to within less than 2 per cent. 
On the other hand, the older lamps were found to have decreased 
in mean horizontal intensity by 18 per cent., or 14 per cent. more 
than the new lamps. In other words, the apparent absorption of 
the frosting was approximately 44 times as great for the old lamps 
at the end of their useful life as for the new lamps. This means 
that if we were to assume no difference in the physical or mechanical 
properties of plain and frosted lamps, a lot of plain lamps which 
would decrease 20 per cent. in candle-power in a definite number of 
hours, would in the same number of hours decrease v haps nne 
82 per cent. if they were first frosted. The useful life of the frosted 
lamps to 80 per cent. of initial candle-power would be about 60 or 
70 per cent. of the useful life of the plain lamps, a value in approxi- 
mate agreement with that commonly accepted. This shows that 
whatever effects may be produced in the lamps by frosting them, 
the mere absorption by the deposited carbon film, as explained 
above, is sufficient to account for a decrease in useful life of about 
30 or 40 per cent. 

A single set of measurements of mean spherical intensity indi- 
cated that the new lamps had increased about the same in mean 
spherical candle-power as in mean horizontal, whereas the old 
lamps had decreased several per cent. more in mean spherical in- 
tensity. This is probably due to the uneven distribution of the 
carbon on the inside of the bulb. 

The following experiment has been planned to determine whether 
there are any other elements entering than that of the increased 
absorption of the carbon film due to internal reflections, A large 
number of carefully selected lamps will be accurately measured, of 
which 20 lamps will be burned to the “ peak " point in the curve, 
20 more to а point corresponding to about 60 per cent. of the normal 
useful life of the lamps and 40 more to the end of their useful life, 
measured to the 80 per cent. point. 20 lamps will not be burned at 
all All of the lamps, except 20 of those at the end of their useful 
life, will now be frosted àt the same time and by the same process, 
and then all will be burned until the filaments break. In this way 
different points in the life curve can be reached by different paths. 
Thus, for example, it will be interesting to note whether the 20 
lamps frosted at the end of their useful life will have the same 
average value as the 20 lamps frosted initially and then burned for 
& number of hours corresponding to the average useful life of the 
plain lamps. In this way it is hoped to determine whether any 
other elementa enter to partly account for the relatively short useful 
life of frosted lamps „се эё 
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HYSTERESIS AND PERMEABILITY OF. IRON IN 
RELATION TO FREQUENCY.* 


BY LEON SCHAMES. 


When iron is subjected to an alternating magnetic force heat is 
developed, partly owing to hysteresis and partly to eddy currents. 
The author determines the relation between the loss of energy due 
to hysteresis and the speed at which the cyclic process is accom- 
plished, and incidentally also the dependence of the permeability 
upon the frequency. | | 

He used a purely calorimetric method. The sheet-iron to be 
tested was put in the form of prismatic bundles and inserted in glass 
tubes filled with xylol and ending in capillaries. The heat developed 
by frequencies up to 500— per second was read by the displacement 
of the meniscus in the capillary tube. 

The specimens included Siemens-Schuckert transformer sheets 
0'8 mm. thick, and the same material rolled down toa thickness of 
003mm. The strips were 20cm. by 1:8 сп. 

The bundle B (see diagram) was surrounded by a fine platinum 
wire, P, immersed in the xylol, and serving to standardise the xylol 
thermometer. The tube was surrounded by a felt tube, F, and cotton 
wool, and further by a cardboard tube on which was wound a 
rubber tub2, G, through which cold 
water was pumped in order to protect 
the thermometer from the Joulean 
heat of the magnetising coil which 
filled up the space Sp. | 

The effect of the eddy currents was 
allowed for by calculation, using 
Arnold's formula 


W =4/'n?B*A710—' erg 
for iron of specific resistance 10-5. 
Here W is the eddy current loss рег 
cubic centimetre and per second, A the 
thickness of the sheet-iron in centi- 
metres, and the other letters have the 


usual significanee. For one of the | E BA 

bundles the loss was 240 ergs per cycle, LI 

or 0°5 per cent. of the total loss. In PS. 

the thicker sheets the eddy current |, == 

loss is more like 40 per cent. — E—— mu 
The hysteresis losses were deter- — — 


A 


mined for frequencies 50, 400 and 500, 
and the maximum induction in the 
iron was measured by measuring the 
secondary P.D. and determining the 
shape of its curve. 

The author summarises his results 
as follows :— . 

1. If the hysteresis losses are reduced 
to equal maximum inductions, the loss 
is independent of the frequency so long 
as B does not exceed about 10,000. 
Upwards{from that the loss of energy 
increases with the frequency. 

2. The demagnetisation under the 
same conditions is independent of the 
frequency. | 

9. The permeability decreases in 
weak fields as the frequency increases, 
and does so most rapidly at its maxi- 
mum; on inorea ing the field strength 
the permeability for different fre. 
quencies 5 a constant value, 
which is the same as that to which it tends in the magnetometric 
experiments. 

eferring to the work of his predecessors, the author points out 
that many apparent contradictions in their results may be explained. 
Hopkinson, Maurain and Gray found a practical constancy of the 
hysteresis area, but since this maximum frequency was 100 and 
their induction 16,000 it is evident that they could not have dis- 
covered any change. Guye and Herzfeld commit the error of 
reducing to equal exciting currents instead of equal maximum 
inductions, and since they say nothing about the dependence of 
permeability upon frequency it is difficult to appreciate the value of 
this “ absolute independence of the hysteresis as regards frequency.“ 

Steinmetz, Niethammer, Krogh, Rikli and Dina appear to have 
under-estimated the eddy currents, and Corbino and Madelung 
appear to have completely neglected this important factor, which 
would require special attention in view of the thickness of the 
material used by them. The results obtained by M. Wien agree 
with the author's. The observation of Klemencic is easily explained. 
In soft iron, where he reaches high inductions, he finds an increase 


* Abstracted from the Annalen der Physik, No. 8, 1907. 
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of hysteresis, but not in steel and nickel, on account of the small- 
ness of their permeability and consequent induction. 

As regards the dependence of the permeability upon the fre- 
quency, M. Wien finds that the permeability in a sine field is 
always smaller than in a constant field. The differences are greatest 
at the maximum permeability, as also found by the author. That 
Wien did not discover the mutual approach of the curves is due to 
his having worked with small fields not exceeding 29 C.G.S , whereas 
the author got up to 140 C.G.S. Klemencic also seems to have 
recognised the running together of the permeability curves, for he 
says that with increasing frequency the permeability curve ap- 
proaches more and more to a straight line, and has always the 
small final value which in static experiments is only attained in 
strong fields. 


RESISTANCE AND THERMOELECTRIC FORCE OF 
OXIDES AND SULPHIDES.* 


BY К. BADEKER, 


The difficulty in the study of pure metallic compounds is entirely 
one of suitable preparation. The conductivity and thermoelectric 
force are well within the values we are accustomed to in metals 
and electrolytes. But pure coherent plates or rods are very difficult 
to obtain, and can hardly ever be prepared by fusion. Crystals or 
pressed powders have sometimes been used, but the former are 
rarely of pure composition, and the latter show coherer effects and 
irreversible temperature effects. In consequence of these difficulties 
our knowledge of the electric properties of oxides, sulphides, sele- 
nides and hydrides is still very fragmentary, and in many cases 
there is still a doubt as to whether we have to do with metallic or 
electrolytic conduction. Silver iodide, when illuminated, is stated 
by Scholl to possess both types of conductivity. No method has 
yet been devised for dividing the actual conductivity between the 
two types. The usual criteria of electrolytic conductivity are de- 
composition, polarisation and unipolar conduction. 

Silver haloids and cuprous sulphide are known to be electrolysed, 
as also most of the transparent crystals observed by Grütz. On 
ihe other hand, metallic conduction is found in the oxides of lead, 
cadmium, iron, manganese, copper, the sulphides of copper, lead, 
iron, mercury, nickel and tin, and the selenides of silver and copper. 

Several tellurides, phosphides, arsenides and antimony alloys show 
also good metallic conduction. 

Koenigsberger has established the following formula for resistance 
as depending upon temperature :— 


o = 00(1 +ађет, 


where Т is the absolute temperature and а the coefficient of thermal 


expansion of gases. It may be written without sensible error in the 
form q 
o = O. aT. er, 


which shows that for very small absolute temperatures o increases 
indefinitely, since the exponential factor converges much more 
rapidly upon infinity than aT converges upon zero. But for very 
high T the last factor becomes unity, and the resistivity increases 
linearly, as observed in metals. The last factor is taken to repre- 
sent the relation between the temperature and the number of con- 
ducting electrons. 

It is also evident that for every body which obeys the formula 
there is а special temperature at which the temperature coefficient 
changes its sign, so that this sign cannot be used to discriminate 
between metals proper and electrolytes. Such temperatures are 


175 deg. for Ag,S, 188 deg. for Ag,Se, 103 deg. for Cu,S, and 
110 deg. for Cu, Se. 


The Method.—' The author obtained his specimens by cathode 
disintegration of the metal on glass or mica, and subsequent oxida- 
tion by exposure to the vapour of the metalloid. He thus obtained 
20 compounds of cadmium, copper, silver, lead and thallium. 
Oxides were prepared by direct roasting in air; iodides by im- 
mersion in iodine vapour; sulphides and selenides by diffusion of 
the vapour into the vacuum containing the metal, so as to avoid 
decomposition by heat. The specimens appeared absoluetly coherent 
under the microscope, and this appearance was parallelled by their 
electrical behaviour. 

The thickness of the films waa determined by weighing with а 
Nernst quartz-fibre micro-balance, the specific gravity being 
assumed to be the same as it is on a large scale. A quantitative 
chemical analysis furnished a test for the thorough combination of 
the two constituents of each compound. 

For the thermoelectric measurements the specimen was mounted 
between two clamps, as shown in the diagram, and the lower end 
immersed in paraffin oil kept at 200 deg., while the upper end was 
cooled by & current of air. The thermometer controlling the paraffin 
oil was provided with vanes for stirring. э 


* Abstracted from the Annalen der Physik, No. 4, 1907. 
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Results.—The chief resistances obtained are shown in the following 
table, together with some reference values :— 


Mctallic Conduction. 


Platinum........ 0-000014 Ages (at 200 deg.) .... 00017 
Bismuth ........ 0:00012 Graphite 0 0028 
Eo ( 0000125 G. / 40˙0 
PbO,,. esikus cs 0:00023(?) | CuO ................ 400 () 
СаО —— 0:0012 

Electrolytic Conduction. 
Cub $i exu 0:045 | 30 per cent. H,SO,.... 1°35, 


The best conductor found is cupric sulphide, and its temperature 
coefficient is 0°0027, which closely approaches that of pure metals. 
Another proof of the metallic nature of the conduction is the ratio of its 
electrical to its thermal conductivity, which is 577 x 10°, as against 
6x10? for an average of other metals. Just as in metals, the 
temperature coefficient decreases as the layer is made thinner. The 
thermoelectric force against copper is about 7 microvolts per degree, 
a value rather above that of most platinum couples. 
values were found for cadmium oxide against copper (30), and Си„О 
against Pt (480), which compares favourably with the 100 of the 
bismuth-antimony couple. 


A selenide of copper was suspected to have a conductivity even 
exceeding the sulphide, but the result is doubtful. 

Silver sulphide has a transition temperature at 175 deg., and is 
then converted into a metallic conductor, whereas silver selenide is 
always metallic. The transition temperature of Ag,S is also in 
evidence calorimetrically. By transmitted light the sulphide changes 
from coffee brown to reddish brown, 


...... K.. 


PHYSICAL SOCIETY. 


At a meeting held May 10th, Prof. J. Perry, F.R.S., President, 
in the chair, a Paper entitled 


" Stereoscopy with long Base-line illustrated on the Screen,” 


was read by Dr. T. C. Porter. The present Paper, containing sug- 
gestions and extensions of stereoscopic work, is largely the same as 
that read to the Royal Photographie Soeiety on January 29th of the 
present year. The use of a long base-line for tele-stereoscopy had 
occurred to M. Selb of Brussels, and in 1903 he obtained sterco- 
scopic mountain photographs. The applications of the method for 
military, geographical, and meteorological purposes, although 
obvious, do not seem to have been used before, and the author dis- 
cusses the possibilities of these applications. The paper opens with 
& brief sketch of the principles of stereoscopy and describes an 
attempt to measure the limit of stereoscopic vision for the unassisted 
eye. The power we possess of judging of the difference in distance 
of two objects in our field of view depends, first, upon various pro- 
perties of those objects which vary with the said distance, varia- 
tions to appreciate which we require strictly but one eye, though it 
may well be that we appreciate them better with two. These pro. 
perties are the apparent size, the clearness or haziness of an object, 
the arrangement of light and shade and the shadows cast, and 
fourth, the apparent motion of the object. The next means 
of telling the different distances of objects depends—not on 
the properties of the objects themselves—but on one of the 
eye itself. It is the effort, made quite instinctively, by which 
we bring the images of objects to а sharp focus on the retina, 
i. e, by the effort made in so-called accommodation. The power 
of accommodation is, however, comparatively limited in its 
scope, the author's experiments putting the limit for ordinary sight 
at about 6 ft. from the eye. On these various methods and on the 


Still higher 


mental deductions following from them and founded on previous ex- 
perience, depend the whole of the powers of appreciating form and 
distance, so far as each eye is considered separately. The impres- 
sions received by the two eyes when regarding any near object are 


not the same, because each eye sees from its own position, which 


differs from that of the other eye by about 2:5 іп. in most cases. 
When an observer wishes to examine a near object he must turn 
each eye inwards by a certain angle Ө, and this he does by making 
a definite effort. It is this effort of convergence which gives the 
sensation of spectroscopic relief. "When the object is so far removed 
from the eye that the angle @, or the convergence for one eye, be- 
comes too small to be appreciated, and, therefore, also the effort 
ат for the convergence through this small angle becomes 1п- 
appreciable, the stereoscopic sensation fails. In other words, stereo- 
scopic sensation will be limited to objects nearer the observer than 
this distance, which is thus the spectroscopic limit. The author’s 
experiments place this distance for average persons at about 43 ft. 
The range of stereoscopic effect varies directly as the length of the 
base-line. If the distance between the eyes could be increased 10 
times, the stereoscopic effect would be perceptible to a distance of 
430 ft. Such an increase of base-line can be made to all intents 
and purposes by means of reflectors, and this was first done by 
Helmholtz. The base-line can also be increased by taking two 
photographs of distant objects from two different points and viewing 
them in a stereoscope. However long the base-line, so long as its 
two ends are about the same distance from the objects and so lon 

as the objects themselves are clear enough and large enough to yiel 

& picture, we have the means of determining the forms and relative 
distances of the objecis however far off they may be. The author 
showed upon the screen numerous stereoscopic pictures of distant 
objects, mountains, clouds, &c., and discussed the value of the pic- 
tures for military, geographical, and meteorological investigations. 

Mr. J. TENNANT expressed his interest in the paper, and said he had 
shown pictures of clouds, taken by the same method as that employed 
by the author, in a paper published in 1897. He was not certain that 
the feeling of convergence was the only thing which determined stereo- 
scopic vision. The estimate of 43 ft. as the limit of stereoscopic vision 
seemed to him too small, as he had observed stereoscopic cffects at dis- 
tances up to 125 yds. In 1896 he devised à stereoscopic camera. and 
used it to measure the heights and depths of clouds. In some of his 
cloud experiments he had used a base line $ of a mile long. The method 
was applicablé to many subjects and was a most valuable one. 

Mr. CRAWLEY eaid the author's determination of the angle 0 was 
very much larger than that given by Helmholtz. The methods described 
by Las author had been used by Pulfrich in surveying and astronomical 
work. 


. CORRESPONDENCE. 


CORRUGATIONS IN TRAM RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I was rather disappointed at your not publishing my 
last letter as I intended you to do. I meant it as a reply to 
Mr. Briggs’ letter. With your permission I will endeavour to 
show that Mr. Briggs’ theory, as published in your issue of 
17th inst., is not the correct one. He repeats that he knows 
one place where a straight rail is corrugated, though only 
very slightly, although sufficient to swear by. If Mr. Briggs 
will stand some distance from this rail and look carefully, he 
will find that it is “not straight,” but out of line, and forms 
a slight curve, and the outer rail of the curve so formed is 
corrugated. With regard to the Liverpool Overhead Rail- 
way being centre-driven, I will refer Mr. Briggs to a 
Paper read by Mr. Panton before the Institution a few 
weeks ago, а report of which appeared in The Electrician, 
Mr. Panton contended that corrugations had only become 
troublesome since the single-ended drive was adopted. 
If I am not misinformed, the majority of electrically-driven 
cars and trains are driven from one end of the axle only, at 
alternate ends. Mr. Briggs says: For the sake of argument, 
take an ordinary pair of wheels and travel them round a curve 
of large radius, either the inner or the outer wheel must slip. 
I have watched pairs of ordinary waggon wheels and have 
come to the positive conclusion that in all cases the inner 
wheel follows the rail and the outer wheel skids or jumps to 
gain the difference in the length of the two rails. Ihave а 

air of manganese rails under observation that are about 
100 ft. radius. ‘The outer rail is grooved or corrugated on the 
gauge edge (not on the tread), but the check on the inner rail 
is not во marked, which shows, I think, that the outer wheel 
in all cases has to gain on the inner one. These rails are run 


on both ways. 
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Mr. Briggs says that on curves of very large radius the slip 
is almost continuous and is not so liable to form corrugations. 
Now, Sir, these are just the places where the trouble is worst, 
at least from my experience, and I have a matter of 40 miles 

of track to contend with. On rounding a curve of 150 ft. 

radius or less, the cars travel slowly and the outer wheels grind 
evenly, and, consequently, leave no marks on the rail, but on 
slack curves the cars travel quickly as a rule, and here the 
corrugations are found, and only on one rail, the outer or 
longer. So long as the wheels are constructed as at present— 
that is, fast —and run in rigid axle boxes, all the cross 
bracing in the world will not stop corrugations, for “ something 
has to go.” — ours, &c., ROAD INSPECTOR. 

Liverpool, May 20. 


ELECTRICITY SUPPLY TARIFF. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It is admitted generally that the multiplicity of 
“systems ” of charging for electricity, retard to a great extent 
the introduction of new consumers. I notice, however, that 
many of our enterprising friends, the central station engineers, 
are devising still more. I refer particularly to the two-rate 
system, iu which a clock controls the mechanism of a meter 
with two dials. 

The restricted or high-rate period is variable and usually on 
these lines: January, 5a.m. to 8p.m.; February, 5:30 a.m. 
to 8 p.m. ; March, 6 a.m. to 8 p.m. 

` Whilst they are confusing and annoying their customers in 

this manner, lowering the peaks (and possibly the valleys), 
quite 90 per cent. of the men who sell electricity are convinced 
that a maximum demand system is the fairest. 

I know the main objection is **the consumers don' under- 
stand it," but can it be that the fairest system " has not been 
properly applied ? NK 

I submit that an arrangement of charging a price per kilowatt 
of demand, taking the place of the objectionable meter rent, 
would give satisfaction. | 
. It would appear to be much simpler than either a varying 
restricted period, or the original maximum demand system of 
eo many units at z and so many at y. ` | 

For some months past I have heard of an indicator which 
can be fitted to a meter (in the same case) at about 12s. to 15s., 
so that the capital charge is only about one-sixth that of the 
two-rate apparatus. 

The technical value of the system is acknowledged and I 
trust some of your correspondents will discuss it commercially. 
—Yours, &c., INDICATOR. 

Manchester, May 16. | 


STENOTELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the realm of invention it most frequently happens 
that the same idea strikes more than one mind, and herein lies 
the wisdom of the patent laws in granting protection for the 
practical application of an idea rather than for the mere cor- 
ception of it. I was, therefore, not surprised to learn from 
Mr. S. G. Brown's letter, which appeared in T'he Electrician ot 
May 17th, that one phase of the stenocode principle is men- 
tioned in his patent No. 7,471, A.D. 1900. Indeed, I believe 
that Lord Kelvin's first thought was to utilise the right and 
left deflections of his siphon recorder, to form an alphabet the 
letters of which were designated by single beats of greater or 
less amplitude (13 of which were to be recorded by the right- 
handed deflections from different current strengths and 13 by 
left-handed deflections), and that he only decided to adopt the 
present Morse notation when he found that it was impossible 
to sufficiently differentiate so large a number of beats. It is а 
pity that a suitable compromise such as the stenocode offera 
did not occur to him at the time, because the public would be 
now enjoying the benefit of lower rates with better service, 
whilst cable shareholders might be deriving larger dividends 
on their investments. Mr. Brown appears to have been fully 
alive to the possibilities of the subject, but he did not follow 
it up, from objections which I claim to have overcome. The 
stenocode idea occurred to me as far back as tho early seventies, 


but in the absence of the necessary important developments, 
such as Mr. Brown himself is associated with, it was not then a 
practical proposition. 

. With regard to the concluding remarks of his letter, it is 
evident that two inost important features in the code aspect of 
my system were not quite clear to Mr. Brown at the time he 
wrote—viz , (1) the provision made for an absolute check to 
guard against the possibility of an error passing unnoticed 
through the hand of an operator at any station after the 
message has left the station of origin; (2) the practicability of 
applying Stenocode principles to any other code of signalling 
with great advantage, so that these can still be associated with 
any improvements tending to increase the amount of matter 
that may be put through in a given time. 

Even if, as I hope will be the case, Mr. Brown is successful 
in bis endeavour to increase the actual speed of transmission, 
yet it will always be a fact that, beyond a limit, increase of 
working speed must result in improper definition of signals. 
And the question of lessening the number of contacts per 
letter, even at a sacrifice of a small percentage of speed, in 
order to obtain clear signals, is as important at that higher 
speed as it is now. 

Begging your kind indulgence for this letter, which, unavoid- 
ably, has to be rather lengthy, I am, yours, &c., 

20, Copthall-avenue, London, May 22. A.C. BARONIO. 


NEW FUSES. 


The switchboard pattern of Peard's patent fuse is already very 
well known. It will be remembered that the arc is extinguished 
by means of а shutter, which is forced by a spring through the 
molten fuse, 

These fuses are now being made in & superior manner which 
takes all strain off the plaster holder. The contacts are built up 
on a skeleton frame, the foundation of which is of vulcanite. The 
frame is then put in а mould and plaster formed round it so that 
the contacts do not owe anying for their support to the plaster as 
was the case in the original design, and in the event of the plaster 
breaking it is not a difficult matter to replace it without interference 
with the general construction. The new arrangement of the fuse is 
shown in Fig. 1. ' 


* 
* 


Ф 


Fic. 1—Exp HANDLE Type. Pearp BSwircHBoARD Fuse. 


Another of Peard’s patent fuses, which we consider of some 
importance, is of a non-explodable, steel-cased tubular pattern. This 
is specially arranged for protecting underground network circuits, 
also for mines, theatres, switchboards, and many other uses. The 
present Board of Trade Regulations call for either circuit breakers 
or fuses to be fitted for the control of all distributing mains in the 
streets. This regulation is, at the present, more or less in abey- 
ance owing to the difficulty of fitting circuit breakers, and the fact 
that there is difficulty in obtaining a satisfactory fuse for use оа 
underground circuits; but the omission to sectionalise a distribut- 
ing system of mains has been held by the Courts to be negligence 
on the part of supply authorities. 

With the steel-cased tubular fuse the following points are 
claimed : (1) The fusible conductor, being totally enclosed in a 
small steel casing, scatters no molten metal, evolves no metallic 
vapours, and emits no flame or fire. (2) The fuse, which consists 
of an ordinary copper wire, can be renewed in the course of a few 
minutes, and the holder cannot be overfused. (3) With this type 
of holder there are no fire risks, as neither inflammable gases nor 
neighbouring goods can be ignited by the fuse blowing. (4) The novel 
construction of the holder ensures the fuse having a small time 
element, and renders it both rapid and reliable in action. The high 
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conductivity and small mass of the fusible metal employed, and 
the fact that the filling material is not in intimate contact with the 
fuse wire, results in a low thermal capacity. (5) The cooling action 
of the special terminals and the short length of wire actually fused, 
combined with the novel filling material which surrounds it, result 
in the volatilisation of only a very small quantity of metal, and 
instantly suppress any arcing. (6) The new form of filling and 
secondary lining used, being of an extremely simple and practical 
nature, can be quickly and easily renewed by the user when neces- 
sary. (7) The permanent parts of the holder are undamaged by the 
fuse blowing, and may be kept in constant use. The internal insu- 
lation is protected from metallic deposits or films by the secondary 
mica tube, while the terminal ends are similarly protected from 
5 of molten metal by replaceable iron washers. (8) The 
holder is compact, easily handled, and of sound mechanical and 
electrical construction. 


Mo ulded 
Asbestos Insulator 


Brass 
) | Packing 


Renewable 
Liner 


Renewable 


Wrought Iron Jc 
Filling Discs Fuse 


Moulded 
Insulator 


Fic. 2.— Sxcriox or Streu-Cisep TuBULAA Есе, 


Fig. 2 shows a section of this new pattern of fuse, the external 
brass contacts of which can be made of any desired form. 

These fuses are being supplied by Messrs. Veritys, who have sup- 
plied us with the above information. 


“TWO-STAGE ” ARC LAMP LOWERING GEAR. 


-—— 


Hitherto generating station lighting has mostly been done by arc 
р skied above the crane, ог by incandescents or arcs on brackets 
on the side walls; the latter is more expensive, whilst both systems 
are inefficient, giving light where it is not wanted. 

The London Electric Firm of Croydon have, by their two-stage 
arc lamp lowering gear, enabled lamps to be suspended bslow the 
line or in the wake of the crane, in the centre of the building, 
where the best distribution of light is obtained. Half the number 
of lamps hitherto used will probably suffice, thus reducing initial 
expenditure as well as maintenance costs. 
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We give an illustration of this gear. It consists simply of a 
telescoping tube, fixed pendant to the plug of their well-known 
„one working part arc lamp lowering gear. The normal position 
of the lamp is below the level of the crane; and when it is desired 
to move it to its second position above the crane, the wire rope is 
drawn up, telescoping the tube and thus raising the lamp out of 
the way. The pendant portion of the gear is provided with a 
knuckle joint so that nothing serious would happen in the event of 
the crane being accidentally run against it. The contact itself can 
be fixed to the tie rod, ridge, principal, girder or any other member 
of the ceiling, or to a pipe extension therefrom. The wire rope is 
used merely to raise or lower, and is relieved of all weight by the 
suspension or “ catch" when the lamp is in position. To lower the 
lamp to the ground for trimming, a few turns of the winch is all 
that is necessary. 


PARLIAMENTARY INTELLIGENCE. 


— . —— 


RADIO-TELEGRAPHIC CONVENTION. 


We intimated in опг last issue that Dr. J. A. Fleming was preparing 
a statement to present to the Committee which has been sitting to con- 
sider evidence for and against the ratification of the Radio-Telegraphic 
Convention. This statement was to be supplementary to that which was 
given in the last and the preceding issues of The Electrician. This has 
now been sent in, and we make the following extract · 

Dr. FLEMING: As regards the history of electric wave telegraphy, 
evidence has been put in denying to Mr. Marconi the credit of being the 
true initiator of practical wireless telegrapby and representing it as 
having been in existence before the date of his first British patent in 1896. 
Sir William Preece has stated that wireless telegraphy existed before 
Marconi, who, when he came to this country, only brought with him a 
new way of doing an old thing, This remark, though perfectly true in a 
sense, does not sufficiently emphasise the novelty of Mr. Marconi’s 
method. Mr. Marconi brought to this country not merely an alterna- 
tive to some pre-existing methods, but something quite beyond them 
and capable of doing that which the older and now extinct forms 
could not ibly achieve. Dr. Fleming proceeds to extract from 
Sir William Preece's lecture at the Royal Institution in 1897, and also 
from a magazine article by Prof. Slaby in 1898, and he claims that this 
contemporary testimony showed that Mr. Marconi did more than con- 
tinue the work of others, and introduced something new. With regard 
to a claim by Sir Oliver Lodge that Dr. Muirhead was in 1894 struck 
with the applicability of electric waves to telegraphy, Dr. Fleming refers 
to “The Work of Hertz and some of his Successors,” published in 
book form in 1891 after the delivery by Sir Oliver Lodge of lectures 
in London and Oxford. Dr. Fleming states that there is no single 
word on the subject of wireless telegraphy in that book, whereas in 
the second edition, published in 1898, after the date of Mr. Mar- 
coni's first patent, а chapter is added on the history of the coherer 
principle, originally published in November, 1897, in Te Electrician, 
in which (Dr. Fleming states) Sir Oliver Lodge refers to Mr. Marooni’s 
work in terms of depreciation. The real proof of the novelty of 
Mr. Marconi's work is (Dr. Fleming contends) to be found in the entire 
absence of any reference in cóntemporary literature prior to 1896 to the 
actual and practical achievement of wireless telegraphy by electric 
waves. Noone could point to a single patent for electric wave wireless 
telegraphy dated prior to Maroconi's British specification No. 12,089 of 
1896. Dr. Fleming classes as a refined distinction Sir Oliver Lodge's 
statement that he does not use an antenna, but employs in his system an 
elevated aerial which is made of wire but is not a wire up a mast. Sir 
Oliver Lodge also claims that he does not employ an earth connection, 
which is a feature of Marconi’s invention, while in his more recent 
patents, such as No. 11,348 of 1901, Sir Oliver Lodge states that he 
employs an earth connection at both transmitter and receiver, and in 
this particular specification he stated that one terminal of his working 
condenser has an aerial conductor of appropriate length and capacity, 
reaching up а considerable height, connected to it, and the other terminal 
of the said condenser is connected either to the earth direct or through 
another condenser to the earth." Dr. Muirhead, in his evidence, stated 
that Sir Oliver Lodge was granted a master patent for tuning (No. 11,575 
of 1897). Against this (continues Dr. Fleming) I put on record the 
following facts: In and before 1900 Mr. Marconi invented certain great 
improvements in tuned or syntonic telegraphy, involving the use of cer- 
tain forms of oscillation transformer, and obtained British patents for 
these inventions. On applying for equivalent German patents, the 
German Patent Office referred him to Sir Oliver Lodge’s above-mentioned 
1897 patent as a possible anticipation. I was requested by the Marconi 
Co. to go to Germany and discuss the matter. I had certain tuning coils 
and apparatus for tuned wireless telegraphy made as closely as possible 
like the ee figured in the above-mentioned Lodge specification, 
and also other apparatus as described by Marconi. Experts from the 
German Patent Office met me in June, 1900, at Borkum, on the North 
Sea, and I exhibited the apparatus to them and invited them to test it on 
& wireless circuit then established between the island of Borkum and a 
certain lightship. The apparatus made in accordance with Lodge's 
specification failed to work, while that made in accordance with Marconi’s 
worked perfectly. The German Patent Office therewith granted patents 
to Marconi for these inventions. 

In the course of the evidence before the Committee, statements have 
been made by Mr. Marconi and myself that the electric waves used in wire- 
less telegraphy cannot merely be characterised by their wave-lengths, but 
other qualities, such as amplitude and damping, must be specified as well 
to define a wave, and that there are three types of waves now used—(1) 
strongly damped intermittcnt wave trains, (2) feebly damped intermittent 
wave train“, and (3) undamped or persistent wave traine. Each of these 
is created by а particular form of transmitter and is detected by a par- 
tioular form of receiver. If we compare electric waves with waves in the 
air-producing sound, wemay say that the above three typesofelectric wavea 
are analogous to (1) a number of short blasts on a trumpet, (2) a number 
of prolonged more or less drawn out blasts on a horn, and (3) a continuous 
note on an organ pipe. The short blasts on the trumpet at regular intervals 
correspond to the series of rapidly-decadent vibrations constituting the 
strongly-damped wave, the prolonged blasts on the horn corresponding 
to the more prolonged train of feebly-damped waves and the continuous 
note on the organ pipe to the undamped electric waves. It was stated in 
evidence by Sir William Preece and by Mr. Gavey that the uso of these 
different types of wave generator and receiver is no barrier to intercom- 
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munication, but this evidence» is not supported by Mr. Maskelyne, who 
stated that, with the Poulsen apparatus, ‘‘if you work cn an exclusive 
wave you have to work at в non-intercommunicating station —that is an 
exempted station —and it would be used to communicate with Poulsen 
apparatus only, as it could not communicate with other apparatus." The 
particular witness, therefore, who has most knowledge of the Poulsen 
apparatus is in entire disagreement with Sir William Preece on this 
point. All practical experience shows that intercommunication requires a 
uniformity of structure or type in the receiving and transmitting apparatus, 
and it can only be effected between apparatus of diverse types by abolishing 
their characteristic differences of structure. No one could deny that a 
kind of electric but inefficient system might be devised, the apparatus of 
which would be a sort of hybrid or cross between the different types now 
used, which could intercommunicate, but would have lost all the advan- 
tage of each type separately. If the Committee have difficulty in deciding 
between the opinions of divers witnesses, the matter can be sufficiently 
settled by the fact that many such patents have been taken out by Mr. 
Poulsen and his colleague Mr. Pedersen for special forms of receiver 
adapted for the Poulsen transmitter, and there could have been no object 
for inventing special forms of receiver if all other forms of known re- 
ceiver were equally adapted for the reception of continuous or undamped 
waves. Further, Mr. Maskelyne gave evidence that the regulations of 
the Convention system could not be applied to the Poulsen system unless 
at the same time the stations were equipped with a Do Forest system for 
receiving the ordinary damped waves as well, and that apparatus for both 
systems would have to be installed in stations if the undamped and damped 
wave systems came into general use. If it is necessary, I can furnish an ex- 
perimental proof, by means of my cymometer for measuring electric waves, 
that the arrangement of a receiving circuit adapted for detecting inter- 
mittent trains of damped waves will not respond without alteration to 
continuous or persistent waves of the same mean power. It might be 
further illustrated by the fact that light emitted by a body, such asa 
star, which consists of persistent electric waves, can affect a photographic 
plate when too feeble to affect the human eye; and, on the other hand, 
very brief flashes of light, such as those from a lighthouse, can affect the 
human eye, whilst they may not be able to affect a notoeraphue plate. 
The eye and the plate are receivers of a different kind, adapted to detect 
different kinds of waves. 


The matter may, then, be put in & series of propositions, which I 
submit are justifiéd by accepted scientific facts: (1) That interoommuni- 
cation implies identity of type of apparatus for transmission and recep- 
tion ; (2) that various types of apparatus for transmission and reception 
are now in use and are likely to be; (3) that these different types will 
not naturally intercommunicate; (4) that they can only be made to 
inter-communicate by abolishing their distinctive differences, making, 
m fact, some intermediate type ‘which is neither one thing nor the 
other. : : | : | 

Dr. Fleming proceeds to refer to the question of overhearing of mes- 
sages by foreign or strange stations, and points out that at the present 
time the causes for interference or overhearing, and the remedies for it, 
are to be found in the effects of electric resonance. Full scientific 
explanations of these principles, covering what is called syntonic tele. 
graphy or the tuning of electric circuits, were given long before the 
date of Sir Oliver Lodge's 1897 British patent. They were, 
for example, М 
Germany, in ''Wiedemann's Annalen," by Oberbeck, and in the 
same publication by Bjerknes, and, as these principles go to the 
very root of the chief controversial points before the Committee, 
Dr. Fleming sets out the well-known mechanical effect of a heavy weight 
suspended by a rod or string possessing mass or inertia, 5 oalled 
weight, and proceeds to point out the application of this effect to the case 
of wireless telegraphy, where two electric qualities, inductance and capa- 
city, are analogous to the mass or weight and the pliability in the pen- 
dulum. Hence (continues Dr. Fleming) if a particular receiver is 
arranged for one kind of wave—say а continuous or persistent wave—it 
is not suitable for the reception of another kind of wave, say an inter- 
mittent damped wave, as used in spark telegraphy. In other words, if the 
receiver is constructed to be affected by the regular persistent impulses of 
an undamped wave, such as а Poulsen transmitter, it will not be affected 
by the intermittent feebly-damped wave given by the present type of 
Marconi transmitter and vice versa. Dr. Fleming contends that the 
evidence of Mr. Maskelyne affirms and agrees with this statement of the 
case, in opposition to the opinion of Sir William Preece. He continues: 
If we suppose several ships, each equipped with a different type of trans- 
mitter, attempting to communicate with a coast station, it 1s useless to 
say that the operator can adjust his apparatus to suit the arriving wave. 
He does not Know what type of wave to expect, he cannot diagnose it 
until he receives it, and he cannot receive it until he has arranged his 
apparatus to suit it. Hence a practical impasse arises, and intercom- 
munication is impossible unless one type of wave is everywhere employed. 
Identity of wave-length is not sufficient, there must be essential iden- 
tity in type of wave, and therefore in type of apparatus, for transmitting 
and receiving. To-day we have three types of wave, five years hence 
we may have four or five types, and this will still further increase the 
impossibility of intercommunication. Dr. Fleming therefore contends 
that satisfactory general intercommunication of wireless telegraph 
stations and ships is only practicable if all are equipped with appara- 
tus of the same type, that the progress of wireless telegraphy will tend 
to extend the existing number of types of electric waves and methods 
of employing them, and that the progress of invention will be arrested 
it intercommunication is made compulsory. The Poulsen apparatus 
will not intercommunicate at present with tho Marconi, and can only be 
made to do so by alterations or changes that will make each lose its 
essential feature and efficiency, If the system of irregular intermittent 


set out in two papers published in 1895 in 


waves types by Anders Bull or the twin wave system of Arton were to be 
developed into practical forms, as they may be, they would not commu- 
nicate either with the Poulsen or the Marconi systems. Advocates of 
intercommunication endeavour to turn this difficulty by saying that in a 
short time all companies will employ persistent waves like Poulsen. 
This, Dr. Fleming holds, does not affect his argument, and will simply 
mean that any progress beyond the useof a persistent wave is arrested. 
We have no reason to believe that this will be the case, having in view 
the possibilities of wireless telephony, as well as wireless telegraphy and 
other things which the future must have in store for us. If, therefore, 
the Convention is ratified, it logically implies and will inevitably compel 
a certain uniformity of apparatus. The pace of progress will be reduced 
and the difficulty of trying or introducing new inventions on a practical 
scale will be enormously increased. On the other hand, if the Convention 
is not ratified, free play will be given to all the motives tending 
to foster scientific ingenuity. If Great Britain does not ratify the Con- 
vention a certain amount of overhearing or interference may arise, say 
from stations on the coast of France, but such matters may easily be the 
subject of special arrangements until such time as scientific advance 
provides the full remedy. Meanwhile, British stations, not being 
bound by the Convention regulations, will be free to employ any wave- 
length or amplitude or type of wave most suitable for avoiding such 
interference. As regards the erection of other non-Marconi stations on 
the south coast of England, Dr. Fleming sees no objection to this from 
а purely technical point of view if the development of wireless telegraphy 
in Great Britain is allowed to proceed on natural lines, unhampered by 
official restrictions such as those proposed by the Convention. 


A further argument against the ratification of the Convention which 
deserves consideration is as follows: It seems to have been taken for 
granted in the proposed Regulations of the Convention, and by those who 
have advocated ratification, that the Marconi Company possess no funda- 
mental or basal patent rights in Great Britain in connection with wire- 
less telegraphy by electric waves, and that anyone is fres to employ 
antenne for transmission and reception and earth connections, or equiva- 
lent means, at both stations with systems of spark telegraphy or any other 
modeof producing the electric waves. It is true that theprincipal Marconi 
patents for electric wave telegraphy have not yet been tested as to scope 
and validity in British Courts of Justice. But, in spite of amateur 
Opinions expressed on this subject, there are substantial reasons, based 
on eminent legal opinions, for the belief that patent rights of a funda- 
mental kind are possessed by the Marconi Company and by Mr. Marconi 
in virtue of those patents. I speak with an intimate knowledge of the 
subject, because for the past eight years it has been part of my duty 
to examine and report on those patents, in consultation with counsel, 
to assist in the litigation which has taken place in the United States and 
also in the Garman Patent Office oppositions. Thare 1з abundant evidence 
to show that, without the ове of antenne and earth connections, or other 
equivalent, at both stations no wireless telegraphy by electric waves can 
be conducted. Whatever may have been the additional improve- 
ments made in the aerial apparatus, it is perfectly certain that 
these are of no utility apart from the fandamental inventions which 
first made this new telegraphy possible. If the exclusive right of 
user of these fundamental elements should prove to be the property 
of the Marconi Company, when tested by litigation, it is unavailing 
to speak of it as an injurious monopoly, for it is a recognised 
and legal monopoly conveyed by the Crown in virtue of the Patent Acts, 
and those who venture within the area marked out by the patents risk 
the pains and penalties of infringement. It is, surely, then a fair argu- 
ment that the Government, having conveyed these potantial patent rights 
to an inventor and placed upon him the onus of defending them, 
has an obligation to do nothing to render his task more difficult, 
much less impossible. If, however, the Government ratifies this Con- 
vention, or even if they permit Convent'on-controlled wireless stations 
in Great Britain, they are, in effect, supporting and aiding in the forma- 
tion of a powerful coalition which has for its proposed objects what 
Sir Wm. Preece calls “equality of opportunity " and others the break- 
ing down о! the so-called Marconi monopoly," but which is, in reality, 
а skilfully organised plan to make of no effect the advantages which have 
been gained by that company by priority of invention and by superior 
commercial organisation and foresight at а time prior to 1904, when it 
was open to all and every inventor or wireless company to enter the field 
and to do the same if he or they could. 

Apart, therefore, from the general arguments against ratification, based 
on the immature condition of the art and the radical impracticability of 
general intercommunication by reason of variety of apparatus, which has 
nothing to do with the rights of any particular corporation, we have а 
special argument against ratification or the establishment of Convention- 
regulated stations in Great Britain from the point of view of justice to 
established interests. But for the assumed protection of the patents 
granted to Mr. Marconi, and the assistance thus given in securing the large 
financia] support necessary for the oreation of à commercial organisation, 
it is certain that wireless telegraphy by electric waves would have been 
nothing but a scientific toy or inventors’ pastime up to the present day. 
The Government (continues Dr. Fleming) is bound to proceed on the 
assumption that the fundamental Marconi patents are valid until they are 
proved invalid and this contention is enormously strengthened by the fact 
that no patent for electric wave wireless telegraphy exists in any country 
prior to the one applied for in Great Britain by Mr. Marconi in 
June, 1896, and the assumption is that the above-mentioned patent is 
not merely valid but broad, The Government cannot, therefore, pledge 
itself to any course of action, such as is involved in the ratification of the 
Convention, without ipso facto denying the existence or even the possi- 
bility of the existence of rights it has already granted—that is to say, 
without prejudging the scope and validity of the Marconi patents. 
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LEGAL INTELLIGENCE. 


сизи 


Marylebone Borough Council у. Mellier & Co. 

On Friday, at Westminster (London) County Court, plaintiffs sought 
to recover £7 odd (the valueof certain meters) from defendants, who were 
consumers of electric energy supplied by plaintiffs. On the meter reader 
visiting the premises the meters (the property of plaintiffs) had been 
removed. It was denied that any notice was received from defendants 
(by telephone or otherwise) that the premises were about to be de- 
molished. Defendants relied on a telephone notification. 

Judge WDODFALL found that the onus of proof of sufficient notice 
was upon defendants. Не was asked to say defendants had done all pru- 
dent men could do, but he thought prudent men would have given notice 
in writing. Plaintiffs denied receiving any notice. Defendants said they 
gave notice by telephone, but they could not prove into whose ears the 
message went. Their duty was to give notice that they were vacating the 
premises on which was the property of plaintiffs, of which they were the 
bailees, gratuitous bailees or otherwise did not matter. He gave judg ment 
for plaintiffs for six guineas and costs. 


` 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 
A leading electrical house in Bombay requires a thoroughly- 
trained electrical and mechanical engineer with commercial ex- 


perience. Starting salary £25 per mensem. Three years contract. 
See advertisement. | | 


Birmingham Corporation require for their Summer-lane electric 
generating station a shift engineer, over 25 years of age and with 


found mechanical and electrical engineering training. Commencing 


salary £150, rising to £250 per annum. Also а power-house fore- 
man, over 80 years of age (commencing wages £2. 5s., rising to 
£3. бв. per week). Applications to the city electrical engineer and 


manager (Mr. R. A. Chattock), 14, Dale-end, Birmingham, by 28th 
inst. 


A commercial traveller is required by a firm of British glow lamp 
manufacturers See an advertisement. 


A teacher of physics is wanted for Tottenham Polytechnic, Re- 
muneration 12s. 6d. per evening. Applications to the secretary 
(Mr. J. W. Tomlinson), the Polytechnic, 8. Tottenham, by June 3. 


The Fostmaster-General bas appointed Mr. Е. Catley and Mr. 
W. Noble as superintending engineers in succession to Mr. J. W. 
Woods and Mr. A. J. Stubbs, promoted. Mr. Catley will take 
charge of the North Metropolitan and Mr. Noble of the Central 
Metropolitan districts. 


Mr. W. H. Moorhouse, manager of Barnsley tramways, has been 
appointed manager of the Llandudno & Colwyn Bay Light Railway. 

Mr. G. E. Swift, mains superintendent at Plymouth Corporation 
electricity department, has been selected for the position of mains 
superintendent at Chester. 


Mr. H. Large has been appointed switchboard attendant at Stoke 
Newington. 


Acton.—The equivalent of 26,000 8 c.p. lamps is connected to 
the mains of the electricity department. 


Amalgamated Association of the Tramway and Vehicle 
Workers.— At the annual conference at Nottingham on Wednesday 
it was reported that there were delegates present from 95 branches, 
representing over 18,000 members. 

The conference urged that more discretion be exercised by the Board 
of Trade in laying down a speed limit on gradients and other difficult 
tracks, also that steps be taken to secure the adoption of brakes of 
automatic and instantaneous action, free from wires or complicated 
mechanism liable to get out of order without being observed. 


Argentina. —The ‘Review of the River Plate" states that 
Florencio Varela Municipality is considering the substitution of 
electric for gas lighting and the Compañia Alemana de Electricidad 
will submit an offer to supply current from their Ardrogué station. 

The Metropolitano, La Capital Nueva & Gran Nacional Tram- 
ways Companies, Buenos Ayres, have withdrawn their petition for 
assent of the Municipality to their proposed amalgamation owing to 
ап unfavourable report on the proposal by the technical advisers of 
the Municipality. 

The electricity works at Gualeguaychú, which are being erected 
онок Cassini & Co., will commence supply of current about 

uly. 

At a recent meeting of the Institution of Engineers of the River 
Plate the hon. secretary and treasurer, Mr. Ernest Danvers, 
M.LE.E., was the recipient of an illuminated address on the 
occasion of his departure for Europe. Mr. Danvers was the second 
president of the Institution and has been hon. secretary and 
treasurer for many years. 


Australasia.—The “Australian Mining Standard ” says a suction 
gas plant is being installed in connection with Deloraine (Tasmania) 
electricity supply echeme. 

Mr. J. Black, M. I. E. E., in a report to Napier (N Z.) Council, 
states that the total cost of establishing electricity supply and elec- 
tric tramways will be about £45,000, a tramway to Taradale in- 
creasing their expenditure to £77,000. The Council have decided 
to apply for an Order-in-Council to authorise them to carry out the 
scheme so far as their area is concerned and have communicated 
with other local authorities on the route of the proposed Taradale 
line with a suggestion that they apply for powers in respect of their 
districts. 

Barnes.—Sanction has been received to borrow £6,700 for elec- 
tricity supply extensions, viz., £5,700 to be repayable in 17 years 
and 21,000 for meters in 5 years. 

Batoum (Russia).—The Caucasus Copper Co. was formed some 
six years ago to acquire copper deposits in the province of Batoum 
and is on the eve of completing its new works for the treatment 
and smelting of the ore procured from the mines of Dzansoul. 
Smelting operations are to be very shortly commenced. The mag- 
nitude of this concern, combined with the large quantities of copper 
ore on their properties, foreshadows a prosperous future for this 
British enterprise. Another British enterprise in the Kutais dis- 
trict, inthe neighbourhood of Batoum, is that of manganese mining, 
the manganese concession being considered to have a bright future 
before it. This industry has greatly developed of late owing to the 
demand in Europe and America for the commodity. 

Writing on the subject of the chief requirements for the Baku oil 
fields and the industries relating thereto, Mr. Consul Stevens states 
that electrical appliances of all kinds are required. Apart from 
electric lighting, electric power is being employed to a great extent 
on the oil fields for drilling and pumping, owing to the great 
economy of space effected and the facility of handling. So far all 
the electric plant in use has been supplied from Germany. Steam 
turbines have lately come into considerable use on the oil fields for 
driving dynamos and for pumping. Ina few cases these turbines 
have been tried with success in driving the drilling rigs and baling 
drums in wells, their chief advantage being economy in steam, 
compactness and ease of removal from one well to another. The 
smaller horse-power machines are chiefly in demand. 


Beaulieu.—Lord Moniague of Beaulieu is making arrangements 
for the supply of electricity for the lighting of this village. 


Birmingham.—The arrangement between Birmingham and Aston 
Corporations and the British Electric Traction Co. for & through 
service of tramcars between the city and Aston boundary at Chain 
Walk was brought into operation on Wednesday. 


Budapest-Vienna Electric Railway.—In our issue of 10th inst. 
(p. 156) we gave brief particulars of the project for the construction 


of an electric railway between Budapest and Vienna. 


The Pester Lloyd" now announces that Count Paul Ozápáry and 
Ingenieur Emil Török have acquired from the Detroit(U.S.A.) Construction 
Co. the sole rights for the employment in Europe of the company's new 
Leftler (third rail) system of eleotric traction, and these two gentlemen have, 
in conjunction vith the International Railway Co. (U. S.A.) and Mr. B. 
Nove (president of the Detroit Construction Co.), applied to the Hun- 


garian Government for a concession to construct and work a railway on 


this system from Budapest to Vienna, and will make a similar application 
to the Austrian Government in respect of the Austrian рн of the project. 
The proposed line will start from an underground station under the 
Rochuspital in Budapest, and cross the Danube between Káposztás- 
megyer and Békásmegyer ; it will then proceed along the right bank of 
the Danube and cross the river again ina direct line from Komárom, and 
cross the Austrian frontier at Dévény. After once more crossing the 
rivor between Grosz Entzersdorf and Freudenau, the line will end in an 
underground station at Karlsplatz in Vienna. It is stated that the sys- 
atem has been successfully tried by the Detroit Construction Oo. on their 
own railway network, and that its advantages will be demonstrated by 
the company on a line (in America) of 200 km. (about 124 miles) in length 
before constructing the European line. The Budapest-Vienna route will 
be 260 km. (about 160 miles) in length, and а generating station will be 
erected to serve every 80 km. (about 50 miles), and will supply current for 


the railway and also for industrial purposes. Some trains will traverse the 


whole route.in two hours. The International Railway Co. has undertaken 
to provide the necessary capital (about £5,000,000). 


Bulgaria.—The Belgian Agent and Consul-General at Sofia 
points out the advantages to manufacturers of the registration of 
their trade marks in Bulgaria. In addition to the protection 
secured, he says, the goods are well advertised, particulars of all the 
marks registered being published in a Bulletin which is sent out 
gratuitously. 


Bury-Bolton Tramways —A through service of electric tram- 
cars between Bury and Bolton was inaugurated on Monday. 


Calcium Carbide Works in Ireland.—There is a considerable 
amount of water power in Ireland which might be used for the pro- 
duction of power for electro-chemical or electro-thermal operations, 
and several waterfalls are being utilised for the production of calcium 
carbide. In connection with one of these, schemes an order has, we 
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are informed, recently been placed by Mr. F. Broadbent, M.I.E.E., 
for a 640 fl. p. Gilkes turbine coupled to а 480 kw. single-phase 
Mather & Platt alternator. This set is the second set of this size for 
the works in question, and the turbine will operate on а 84 ft. total 
fall and develop the power at 300 revs. per min. Owing to the pos- 
sibility of getting the furnaces close up to the water power, the 
alternators are run at low voltage (50) and are capable of develop- 
ing up to 10,000 amperes. They are self-regulating for constant 
output and the turbines are not, therefore, hydraulically governed. 
Special attention has, of course, had to be given to the conductors 
carrying currents of the magnitude of 10,000 amperes. 


Customs Duties.—Under the Convention of Commerce and 
Navigation between France and Roumania, signed on March 6 last, 
the following are the reduced duties chargeab'e on French goods 
imported into Roumania and the reductions from the general tariff. 
British goods are subject to the same reduced duties :— 

Electric apparatus for telegraphs, telephones, transmission of power, 
lighting, belis, interruptors, medical and chemical batteries, &c., 80 lei 
per 100 kilogs (20 lei reduction) = £1. 12s. 6d. per cent. The present duty 
on electric accumulators and battery plates, 20 lei per 100 kilogs — 88. 2d. 
per cwt., and the present duties on electric and other motor vehicles 
(which are set out on p. 455 of The Electrican” Electrical Trades’ 
Directory and Handbook for 1907) are not covered by the commercial 
treatise entered into by Roumania with other nations, but are conven- 
tionalised by the present Convention, and consequently the duties will 
not be increased while the Convention remains in force. 


Dockyard Electrical Work.—Owing to the increasing use of 
electricity by the Navy and in Dockyard work, &c., the Admiralty 
recently issued special instructions defining the duties and respon- 
sibilities of the electrical engineers’ and the constructive and engi- 
neering managers’ departments :— 

The lubricating of motors driving machines in the shops of the con- 
structive and engineering managers is to be done by the man who lubri- 
cates the machines, and not by the man sent from the electrical engineer’s 
department. The repair and maintenance of all mechanical parts of 
machines are to be done by the constructive and engineering departments, 
according to ownership. The bolting down and fixing of all motors for 
driving machines in the constructive and engineering departments is to 
be done by the department to which the machine belongs, but the elec- 
trical engineer’s concurrence in the arrangements ів to be obtained for 
carrying out the work. To ensure efficiency and secure definite respon- 
sibility, all machines and р“ used solely by either the constractive or 
engineering departments should be entirely in the charge of that depart- 
ment for care and maintenance, but care must be taken to requisition 
the electrical engineer to carry out purely electrical repairs. Arc lamps 
are to be attended to by one of the skilled labourers attached to the shop. 
Repairs to clocks, typewriters and torpedo directors are to continue to 
be carried out in the electrical engineer's department. The employment 
of joiners in the electrical fitting shop is to be limited as much as possible, 
and any work which can be done to better advantage in the joiners’ shop 
ів to be done there, As the constructive manager is held responsible for 
the strength and watertightness of a ship as a structure, the fixing of all 
fittings, machines and apparatus should be done by hia department, and 
under the supervision of his own officers. The manufacture and fitting 
of all brackets, glands, deck pipes, casings, clips of cable, securing the 
brackets for fitting, work of an entirely mechanical nature, should also 
be done by the constructive manager. The principles underlying the 
division of work between the constructive manager and the electrical 
engineer are to be held as applicable to work in which the engineering 
department is directly interested. 

Dunfermline.— Mr. M. ‘Buchan (of Buchan & Partners, Edin- 
burgh) has been appointed by the Council to prepare a report on 
the electricity supply question, and particularly on the relative 
merits of municipal works and bulk supply. 


Electrical Legislation.—Islington Borough Council are to con- 
vene a conference of representatives of the Metropolitan borough 
councils who are electric light undertakers with a view to securing 
the re-introduction by the Board of Trade of the Supply of Elec- 
tricity Bill. 

Electricity in Cold Storage.—The directors of the London 
Central Markets Cold Storage Co. state that the more extended 
trial of electrical power during the present season has justified their 
action in substituting electric for steam power. 

Electricity in Mining.— At the meeting of Harrison, Ainslie & 
Co. (Ltd.) last week Sir О. К. Slacke said that, after the fullest 
inquiries and consideration, the directors had come to the conclu- 
sion that a large electrical installation, with centrifugal pumps, 
would be by far the most efficient means to unwater their flooded 
mines. 

The estimated cost of that enormous plant and consequent work 
amounted to £50,000. After а thorough examination into the position 
and prospects, a syndicate, comprised of their own shareholders, agreed 
to find the money. The plant was being supplied by the Electrical Com- 
рапу, and it would be capable of dealing with 16,000 gallons of water a 
minute, gradually decreasing to 8,000 gallons of water & minute, 
at the maximum depth, which quantity was largely in excess of any- 
thing hitherto encountered, and allowed a margin of more than double 
what they were ever likely to require. The contract was made as long 
ago ав Dec. 1905, and the negotiations were entered into along time 
before that. Estimates were obtained from all the big electrical firms 


N. 


neighbourhood of Genoa. 


before the contract was entered into, and they came to an arrangement 
with almost the only electrical company which was in a position to 
undertake such a gigantic work. The directors’ report was adopted. 


Exeter.—The city electrical engineer (Mr. Н. D. Munro) has 
issued some figures showing the progress made by the electricity 
undertaking during the past decade. | 

The number of consumers has increased from 164 to 1,022, and the 
equivalent number of 8 с.р. lamps connected from 8,000 to 60,000. The 
new generating station has enabled the department to cope with all 
demands for increased power, and the number of units sold for light and 
power has increased during the past year from 143,000 to 672,000, in 
addition to 519,223 for the tramways. "There has been а corresponding 
increase in the revenue from electricity supply and meter rents. In 1897 
it was £3,538, last year £15,902. The consumers connected for lighting 
now include about 400 private houses, about 550 business premises, 
about 25 public buildiogs ani about 20 places of worship, besides about 
80 power consumers. 

Hastings.—The Corporation have authorised the erection of eight 
oriflamme arc lamps in place of 20 gas lamps and one incandescent 
electric lamp. 

Hastings-Bexhill Tramways.—The Hastings & District Electric 
Tram ways Co. has now been operating for over 12 months, and so 
popular is the service in local circles that the company has been 
asked to carry out extensions of their system, including a line to 
Sidley. 

Holyhead.—The Council have applied for sanction to borrow 


43, 000 further for the electricity undertaking. 


Italy.—Genoa and District.—It is announced that the State 
railways have adopted Ing. Corsa’s scheme for electric traction on 
the railways through the Goivi Tunnel over the Appennines. Ten- 
ders have been invited for power station buildings, electrical and 
mechanical plant, &c. It is said that the adoption of electric trac- 
tion will double the present potential traffic on the lines and relieve 
the present congestion. 

The Genoa Electric Tramway Co. propose to construct three 
branch lines to Pontedecimo, Sestre Levante and Voltri on private 
roadways, the public roads being used only at crossing:. ‘The object 
of these extensions is to enable a higher speed to adopted to 
relieve some of the railway passenger tratfic in the immediate 
The estimated cost is about £2,000,000. 
The total length of lines owned by this company is 81:855, operated 
80:681. "The car stock numbers 214 motors, 110 trailers and 4 
funicular. The number of passengers carried in 1906 was 
46,589,791; total receipts £258,123, expenses £169,284. The com- 
pany employs 1,421 persons. 

It is announced that capitalists at Milan and Savona have formed 
a company for erecting and equipping electric power works in the 
valley of Albenga with the object of supplying the leading industries, 
and ultimately a tramway service along the Western Riviera, with 


electric power. Already a number of important iron and steel works 


have promised support to the undertaking. 

The imports into Spezia in 1906 from the United Kingdom in- 
cluded machinery and parts thereof (including marine engines, 
boilers, dynamos, &c.) 86°5 tons, compared with 1,110 tons in 1905. 
Germany came next with 65:5 tons, Belgium 45:5 tons. In scientific 
and other instruments of precision Spezia took 489 cwt. from the 
United Kingdom, compared with 75 cwt. in 1905, Germany coming 
next with 19:5 cwt. 


The ‘‘ Gazetta Ufficiale" for My 8 contains a law authorising 
the construction and working by Milan Municipality of an extension 
of their electric tramway. 

Siciy.—'The late Italian Ministry included in their scheme of 
improvement of the public services a new bronze wire line of tele- 
graphs between Rome and Palermo (1,052 km.), а new bronze wire 
line between Naples and Palermo (808 Km.), a new bronze wire 
line between Rome and Catania (907 km.), and a subaqueous tele- 
graph cable between Reggio and Mesina (81km.), in addition to 
ordinary iron wire lines between Palermo and Caltanisetta (132 km.) 
and Catania-Caltanisetta-Gargenti (199 km.). In addition a wire- 
less telegraph station is to be established at Palermo, and a new 
telephone line between Naples, Mesina and Palermo, as well as a 
number of district lines, aggregating 623 km. of line for the year 
1907-8, 1,081 km. for 1908-9, 160 km. for 1909-10 and 146 km. for 
1910-11. In addition to these extensions urban telephone lines are 
to be constructed in Trapani, Caltanisetta and Syracuse. 

At the quay of Mesina 12 500 c.p. arc lamps have been erected, 
28 ft. from the ground line, at intervals of 197 ft., with a view to 
facilitate the loading and unloading of vessels at night. 


Kirkcaldy.— For the year ended May 15 the electricity depart. 
ment generated 1,150,000 units of energy. 625,000 units were sup- 
plied to the tramways, 100,000 to the public lamps, and about 
300,000 for private lighting and power. The demand for electrical 
energy for lighting and power is increasing rapidly and the Dunni- 
kier Collieries have entered into an agreement for a supply of power 
which represents about 450,000 units per annum. The ifo Forge 
Co. and Hutchison & Co. have also entered into contracts for 
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taking energy for lighting and power to the extent of about 450,000 San Francisco.—In a report by Mr. Consul-Genetal Bennett on 


units per annum. During the year 320 new connections were made. 
Light Railway.— Maidstone Corporation Light Railways (Ex- 

tensions No. 2) Order has been submitted to the Board of Trade for 

confirmation. Objections by June 8. | | 


London Electricity Supply .—Shoreditch Borough Council 
have called a conference of representatives of the metropolitan 
borough councils to consider the question of electric supply for 
London with a view to making some arrangement with London 
County Council which will sufficiently safeguard the interests of the 
various borough authorities in regard to their electrical undertakings. 


Morecambe.—Mr. John Gardner, the tramways Manager at 
Chester, was recently consulted by the Council to report on the con- 
version of the local tramways to electric traction. After consider- 
ng Mr. Gardner's report the Council have unanimously decided to 
prepare a scheme for carrying out bis recommendations. Mr. Gardner 
has received the thanks of the Council for his exhaustive report. 


New Coal-loading Device.—A contrivance for loading coal has 
recently been invented by Cavs. L. Caleagno and C. Orengo, of 
Genoa. This consists of a cylindrical tube containing a specially 


designed screw worked by a 10 n.r. electric motor. _ The tube has 


Opportunity was taken to convert the old cable tramway services 
into electric lines. | 

A demonstration of the enormous capabilities of California in 
the matter of water-power development ig being given on the 
Feather River, 20 miles north of Oroville (co. Butte). At the point 
selected there is a great bend in the river of horseshoe shape, over 
15 miles in circumference, the neck ofthe bend being 15,000 ft. across 
where the horseshoe begins. But the channel of the river is over 


ing this point it falls through a strong Jinen funnel into the holds or 
bunkers of vessels, &c. It is stated that coal can be loaded by this 
means at the rate of 80 tons per hour, and not only is great economy 
of time and labour effected, but there is much less dirt and loas 


pated will be in work by June, 1908, It is expected that San Fran- 
ci*co will be enabled to utilise this transmission service, the distance 
from the city being 175 miles. | 


_ Shoreditch (London). —The Finance committee recommend that 
in future the electricity department be debited with half the cost of 
opposing electricity supply bills, &c. _. 


Southampton. —An unopposed inquiry was held last week into 
the application of the Council for sanction to borrow £17,000 for 
extensions of the electricity generating plant and mains. 


One of the above-named gentlemen has also invented an auto- 
matic intercepter of lubricating matter, which is claimed to effect 
great economy in the use of lubricating oils; and prevents the oil 
penetrating into tho boiler». The device is said to be both simple 
a nd inexpensive. 


Obituary.— We regret to record the death of Mr. Ronald Gord n 
Grant, a member of the staff of the Cleveland & Durham Electric 
Power (Ltd.) who expired suddenly on the 19th inst. The 
funeral took place on Wednesday from the residence of his brother- 
in-law (Mr. P. C. Pope), of Hale, Cheshire. | 

We also regret to record the death of Mr. W. J. Johnston, well- 
known, both in the States and on this side, as an experienced techni- 
eal journalist. Mr. Johnston was born in Ireland in 1851, and 
emigrated to America in the early seventies. First as proprietor 
of The Operator," and later of its successor the “ Electrica] World," 
Mr. Johnston has since been associated with several other technical 
Journale. His death occurred on April 28, and was due to cerebral 
hemorrhage. 


P.O. Engineering and Stores Association.— Mr. E. Brown 
(Birmingham) presided at the twelfth annual conference of this assso- 
ciation on Monday. 

The report of the general secretary (Мг. E. A. Morgan, Birmingham) 
stated that there was an increase in the membership of 468, while the 


Barcelona states that a new company, entitled La Dinámica Espa- 
ñola, with a capital of 5,000,008 pesetas, has been formed at Barce- 
lona to utiliss waterfalls on the Tagus for the production of motive 
power and transmit it to Medrid. La Industria Eléctrica de Barce- 
lona is increasing its capital with a view to modernising the equip- 
ment of its generating works, and a company has been formed at 
Torres (Jaén) to establish electric lighting works in that town. 


Stepney (London).—The Electric Lighting committee recom. . 
mend that, before actually inviting tenders for the erection of 
new electricity works at the Blyth’s Wharf, the advice of a pro- 
minent engineer should be obtained upon the estimates and specifi- 
cations prepared by tho borough electrical engineer and manager, 
Mr. W. C. P. Tapper. 

With reference to the L. C. C. (Eleotrio Supply) Bill, the вате committee 
think the measure as now drafted has no promise of any better oonditions 
than those foreshadowed in the Bill ав originally introduced with regard 


Council for electricity supply terminated on April 30, and the 


change over of the High-street supply to Stoke N ewington Council's 
mains was effected on May 1. 


Taxes on Catalogues sent to British Colonies.—Inconvenience 
and loss have been caused to British manufacturers on account of 
{һе taxes levied by some British Colonies on catalogues received 
through the post. Confusion has arisen both in regard to the 
nature of the packages to be taxed апа the methods of collecting 
the taxes. 

We learn that the Manufactarers' Association of Great Britain have 


received inquiries in regard to this Matter, and are making representa- 


Presentation.—On leaving Kelvin & James White (Glasgow) to 
jon the Blackburn electricity staff, Mr. Thos. Wallwork has been 

esented by the managers and staff with a silver cigarette case , 
kold sleeve links and an umbrella, 


Provisional Order Transfer.—Westhoughton District Council 
give notice of intention io transfer to the Lancashire Electric Power 
Co. the powers, &c., of the Westhoughton Electric Lighting Order, 
1902, for £210. The Council have the right to repurchase at the 


end of seven or any subsequent seven years. 


Richmond.—The Counc'l are recommended by the Tramways 
committee to allow the overhead system of tramways in Kew-road 
and also to invite the London United Tramways (1901) (Ltd.) to 
obtain powers to construct tramways over Kew Bridge. 


Russia.—The acting British Vice-Consul at Baku (Mr. McDonell), 
writing in regard to possible openings for British trade in his dis. 
trict, states that there is а demand tor electrical machinery and 
plant, not only for electric lighting, but also for drilling, pumping, 
&c.. for the oil fields. All such plant is at present supplied by 
Germany. Steam turbines have lately come into use on the ой 
fields, and are now being used for driving dynamos and for pump- 
ing. In one or two cases they have been tricd with success for 
driving the drilling rigs and baling drums in wells. Their chief 
advantage, besides a slight economy in steam, over the ordinary 
steam engine, is their compactness and the comparative ease with 
which they can be moved from one well to another. Should these 
turbines eventually take the place of engines in the derrick they 
s then be in great demand. They should be of, вау, 40 H.P. to 

00 H. P. 


and mark the package Duty paid to the Postmaster-General.” As, 
however, English stamps will not be accepted in payment of dut ‚а 
postal or money order must be remitted. 

The Australian Colonies have one common tariff under which cata- 
logues, price lists, &c., are charged with a duty at the rate of 3d. per 
pound. The duty 18 waived on all packages sent through the post which 
do not exceed 4lb. in weight. On packages heavier than 4lb. duty 
should be remitted by postal or money order to the Deputy Postmaster- 
General of the State to which catalogues, &c., are addressed and each 
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package marked as above mentioned ; if this is not done the duty will be 
colleeted as a surcharge. 

The duty on catalogues sent through the post to Cunada is 5d. per 
pound, and those requiring to prepay the duty can do so at any district 
post office in Great Britain. [It will be remembered that the postages 
on newspapers published at intervals of not more than one month has 
recently been reduced to 1d. per pound or portion of à pouud.—Ep. | 

There ів no tariff duty on catalogues sent by British firms (other than 
printers) to New Zealand, excepting on leaflets and circulars sent out in 

uantity for distribution. 

Where a large number of catalogues are to be distributed in any par- 
ticular colony, the Manufacturers' Association recommend that these be 
forwarded in bulk to an agent on the spot, who should pay the duty and 
repost them locally. 


Union v. Non-Union Workmen —Friction having arisen 
among the workmen employed by the Wakefield electricity supply 
department, the city electrical engineer (Mr. H. A. Nevill) recently 
notified that— : 

Iu consequence of recent trouble and general upsat of the smoothness 
of the station, occasioned by the friction between non-union men and 
union men, it has been definitely decided that on and after May 30 no 
union men will be employed, and should any of the employés bə desirous 
of retaining their posts they may do so by handing in their name3 to the 
city electrical engineer. 


U.8.A.—The electric tramway system of Baltimore is being 
extended in all directions. The chief extension now in course of 
construction lies between Baltimore and Washington, and is ex- 
pected to be open for traffic in July next. The service embraces 
the Anapolis, Baltimore and Washington line, 21 miles in length, 
now partly worked by steam, and another 9 mile length between 
Washington and Laurel, Maryland. 

At a point about 40 miles of Baltimore there is in course of con- 
struction across the Susquehanna River an immense concrete dam 
about 8,000 ft. long, 68 ft. wide at the base and 40ft. above the 
normal surface of the river. 100,000 н.р. of electric power is to be 
generated from this source and will be used to supply Baltimore, 
Philadelphia, Wilmington and Chester (Delaware), York and Lan- 
caster (Penn.), and some other smaller towns with power for indus- 
trial and traction purposes. The даш was begun in November, 
1906, and it is anticipated that the owning company will be in & 
positlon to supply electric energy within three years from this date. 
The estimated cost of the enterprise is put at £2 000,000. 

In reporting apon the trade of Chicago Mr. Consul Finn states 
that a very notable increase in the use of electric trade sigas for 
advertising purposes is a feature of recent developments in this 
district, the off-and-on method of illumination of these signs being 
adopted to a large extent both over and on buildings and in many 
shop windows. | 

In connection with the general question of advertising Mr. Finn calls 
attention to the advantages he claims for the establishment of a sample 
room or permanent exhibition of British manufactures, comprising 
chiefly light articles. He states that his endeavours to bring these ad- 
vantages before British manufacturera have not met with any consider- 
able success, and urges that, while the British merchant is holding his 
own in this market as compared with other foreign countries, he could 
do better if he would adapt himself to the methods in vogue in Chicago. 
But to do this he must advertise, and he wouid, doubtless, then do a large 
mail order business. Mr. Finn has, however, either overlooked or is 
unacquainted with the vagaries of the American express delivery com- 
panies. We can ourselves speak of the vexation which accompanies any 
dealings through the so-called ** parcels post" of the United States. 
In one case recently a copy of one of our publications was sent to Chicago, 
all postage fees paid, and complying, so far as we are aware, with all the 
conditions of the Post Office. On the other side the consequence was 
called upon to pay $3.25 (13s. Gd.) before the company handling the 
package would release it. American houses to whom these goods are 
consigned evidently feel that there is no possibility of satisfactorily ex- 
plaining matters on that side, so that wherever possible they deduct the 
amount of the surcharge from their remittance. From this cause it is 
impossible for British houses to do buainess with United States firme. 
We have ourselves for years past experienced more difficulty and more 
annoyance with orders from the United States than in our dealings with 
any other country in the world. This possibly accounts for the lack of 
success of Mr. Finn's well-meant efforts to establish a sample room. 
British firms are not disposed to encourage the carrying companies to 
whom their packages are entrusted on the other side in their practice of 
extortion. 

One of the Illinois electric railroads have added sleeping car. 
riages to their service, and several other electric roads serve meals 
cn their trains. This competition with the main steam railways is 
causiog much concern to the railway companies. 

The number of steel freight cars on the railways in the Chicago 
district is increasing rapidly, and some of the railways are experi- 
menting in steel passenger cars. 

It is claimed for the town of St. Louis in this district that 
amongst the manufactures which are fast forging their way to the 
front is the manufacture and handling of electric machinery, electric 
lamps, and e'cctric supplies of all kinds. 


Venezuela.—An interesting report is issued on the trade of 
Caracas and district for 1906 by the British Vice-Consul, Mr. Е. T. 


Gray. References are made to the introduction of electric machi- 
nery for driving factories with energy generated by water power. 
There appear to be & number of rivers in Venezuela offering facili- 
ties for the generation of electric current. The utilisation of these 
facilities is given ав an explanation of the comparatively small 
imports of coal into the country, nearly all the existing factories 
being driven by electricity. 

Amongst the advances made during 1906 with British erter- 
prises in Venezuela may be mentioned the partial substitution of 
electric working for steam on the Central Railway. The railway 
to El Valle, near Caracas, in which British interests are chiefly 
involved, has also adopted electric traction, and British engineers 
are commencing the electrification of the Caracas tramway system. 


Walthamstow.—Mains are to be extended to supply light and 
power to Messrs. Fordhams' factory, subject to the proprietors agree- 
ing to take current for not less than five years. 

Recently the Council asked the L.G. Board to receive a deputation 
with regard to certain surcharges in connection with the electric 
lighting undertaking, but the Board have intimated that they can- 
not see their way to alter their decision. 


Water Power in India.—'' Indian Engineering " announces that 
the Bombay Government has been collecting information as to the 
water power available in the Presidency, and has issued а report on 
the subject. 

It appears that there are few perennial streams in the Presidency with 
water continuously available for the generation of electrical energy, as in 
most cases the streams dry up in the hot weather, while in a few cases 
the water is used for irrigation. However, the Western Gháts afford 
unusual facilities for immense water power, but 80 far the problem of the 
storage of the power available during the monsoon remains unsolved. 
The question of constructing tanks or reservoirs has been considered 
from time to time, but as the narrow strip of land at the head of the 
Ghats will not admit of the construction of reservoirs at reasonable cost, 
no use has yet been made of the power. As already announced in The 
Electrician, & Bombay firm has worked out a project for the development 
of the water power, and this is now under the consideration of the Bom. 
bay Government. There are other sites along the Gháts where similar 
projects are possible, but these cannot be ascertained without a detailed 
survey, such as the Government is not in a position to undertake. The 
Vaiturna in Nasik and Thana and the Kali Nadi afford the best pro- 
spects. The former rises in Nasik above the Gháts and falls down into 
Thana below, at about 12 miles from Igatpuri station on the G.I.P. 
Railway aud 90 miles from Bombay. The amount of power which could 
be obtained from this river by means of storage work is stated to be over 
100,000 н.р. continuously. The possible sites for power works on the 
Kali Nadi, which rises at Castle Rock on the Marmagoa Railway, would 
be within 60 miles of Belgaum, Dharwar, Hubli, Marmagoa and Karwar. 
The power that could be obtained from this river with storage works is 
probably more than that possible on the Vaiturna. The potentialities of 
these streams are so great that the Government is of opinion that care 
should be taken to preserve them from being wasted or locked up in small 
concessions, and a large scheme for the development of the whole system 
of power and irrigation on each river should first be worked out. The 
Government has directed the officers, when preparaing projects for large 
storage reservoirs for irrigation, to consider at the same time the possi- 
bility of generating electric power from such reservoirs. 


Workhouse Lighting.—Heston and Isleworth Council have 
agreed to supply electric current to Brentford workhouse, provided 
the Guardians take during the next five years a minimum of 50,000 
units per annum, at 3d. per unit. 

Works Driving.—All the tools and machinery at the extensive 
new works of Messrs. Cammell, Laird & Co., Tranmere Bay, 
Cheshire, will be driven electrically. Electric current will be sup- 
plied by electric generators driven direct by gas engines, Mond pro- 
ducer gas plant having b en ordered. 


ELEOTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Blackburn. — The net profit of the electricity department for the 
year ended March 31 was £1,528, against £276 in 1905-6. 

The net profit on the tramways undertaking was £511. This is 
the first year a profit has been made by the tramways department. 


Chester.— The income of the electricity department for the year 
ended March 31 was £16,843, an increase of £143 over 1905.6. 

The annual expenses were £8,554, against £7,664. From the net 
revenue of £8,289, interest (£3,527) and sinking fund (£3,487) had to be 
deducted, leaving a profit of £1,275. The outstanding loans amount to 
£94,033 and the sinking fund is £6,868. 

Dundee. Тһе receipts of the tramways department for the year 
ended May 15 were £57,672, an increase of £7,518 over 1905-6. 

The passengers carried numbered 15,520,021, an increase of 2,433,625. 
Working expenses will approximate £36,000, leaving a gross profit of 
about £21,000 to meet interest and sinking fund, &3. 

Hanley.—The accounts of the electric lighting department for 
1906 states that the capital expended is £96,991. 11s. 5d., an in- 
crease of £3,217. 7s. 5d during the year. 

The total receipts amounted to £15,695. 163, 5d., including 
£12,778. 10s. 6d. net from the sale of current for private lighting and 
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„The Electrician” in Canada. The circulation of The Electrician 
in Canada has for many years past included a considerable num. 
ber of the leading electrical engineers in the country, and most, 
if not all, of the principal manufacturing and supply houses. 
The recent changes in the postal arrangements, under which Zhe 
Electrician can be posted to Canada for 1d. per copy, will enable 
us to cover а wider field in that country, and we have made 
arrangements by which all persons and firms engaged pro- 
fessionally and industrially in electrical engineering in Canada 
will receive copies of The Electrician. 


£2,634. 3s. 4d. from public lighting. Generation expenses came to 
£4,922. 18s. 4d., cost of distribution to £187. 16s. 5d., public lamp main- 
tenance to £485. 128. 9d., rent, rates and taxes to £1,138. 18s. 8d., 
management expenses to £1,197. 14s. 2d., special charges, &., making 
the total expenditure £8,094. 3s. 9d. The gross profit was £7,601. 12s. 8d. 
After paying interest on loans (£2,649, 5s. 4d.) and on overdraft for ex- 
tensions (£47. 4s. 9d.), sinking fund instalment (£2,377. 13s. 4d.) and 
amount paid off of loans (£4(0. 11s. 9d.), and bank interest and charges 
(£32. 14s. 2d.), the net balance is £2,157. 14s. 5d. 1,355,082 units of 
electric current were generated, of which 220,762 were supplied to public 
lamps, 4,909 were sold by contract, and 876,523 were sold to private 
consumers by meter. There are 427 public lamps, and the total maxi. 
mum supply demanded was 985 kw. The total commercial cost of the 
current generated was 2:85d. per unit (including 1:20d. for loan and 
financial charges), compared with 3:514. (1:524. for loan and financial 
charges: in 1905. 

In the report of the borough electrical engineer (Мг. C. H. Yeaman) itis 
stated that the units sold increased by 21:2 per cent., and the maximum 
load on the plant by 13:2 per cent., causing a rise in the load factor from 
11:01 per cent. to 12 77 per cent. Although the reduction in price of 
current has had a temporarily adverse effect upon receipts, it has been 
amply justified by the decrease in the number of complaints and by the 
increased demand. Mr. Yeaman thinks that, in order that electricity 
should continue to compete with other illaminants, it is necessary that 
further concessions should be made to consumers, especially the large 
and long-hour consumers. Progress in illuminating engineering is very 
rapid, and it is curious (adds Mr. Yeaman) that, although the public 
generally call for à much higher standard of lighting (both internal 
and external) consumers are adverse to paying annually as much as 
formerly for the lighting or their premises. At the beginning of 1905 
there were 47 motors (of a total of 1554 н.р.) and 25 small fans 
connected to the mains, but at Dec. 31, 1906, there were 80 motors 
(3914 н.р.) and 31 small fans. In 1906 206,724 units (representing 
£1,192) were sold for power, against 85,692 in 1905. In two years the 
motor output has been nearly trebled, while the average price has fallen 
from 1-723d. per unit in 1904 to 1:384d. in 1906. Contracts are being 
arranged for over 40,000 units annually, at а rate which is considerabl 
under 14. per unit. The motor hiring department has been most asetat 
during the year, several consumers having been obtained who would not 
have taken up electric driving unless its advantages had been demon- 
strated. The present arrangements of the department are directed to 
the hire-purchase or deferred-purchase system, rather than simple 
hire, thus reducing the liabilities incurred by the department and locking 
up a smaller sum in motors. Further progress has been made in push- 
ing the sale of electricity through the publicity department, and the 
results more than justify thə expenditure incurred. A canvasser has 
been engaged, and he has been provided with literature in order to 
be able to deal with every phase of his business. Lectures were 
delivered at the Municipal secondary school in the autumn of 1906, 
which were largely attended by existing and possible consumers, when 
the latest types of electric lamps and apparatus were shown. Other 
opportunities were taken to exhibit lamps and apparatus, and experience 
has coincided with the results of other towns that the publicity depart- 
ment is an essential and integral part of an electricity sapply undertak- 
ing and that it is not sufficient to wait for consumers to come on, but that 
the merits of the supply should be made known to every one in the dis- 
trict. Among Mr. Yeaman’s recommendations is one that the wiring rental 
for 1906 be retained for future use for deferred payment wiring as the 
L.G. Board will not sanction any further loan for this purpose. 


Launceston (Tasmania).—The report on the working of the 
munieipal electricity undertaking for 1906 shows that, after allowing 
for bad debt?, the receipts were £14,915 (against £12,995 in 1905). 

Working, distribution, management and general expenses were £6,520 
(against £5,533), the apparent increase being due to the fact that in the 
two previous years a large proportion of salaries and management ex- 
penses were charged against construction account. Gross profit was 
£8,395 (against £7,462). Interest and sinking fund absorbed £7,163 
(£5,994), and net profit was £1,232 (£1,468). It is estimated that a sur- 
plus of over £3,000 will result from the current year's working, owing to 
the increasing demand for current for power and lighting. 


Leeds.—The draft revenue accounts for the year ended March 31, 
presented to the Electricity committee last week, shows a substantial 
growth in the sales of electric current for power and lighting. 

The receipts from private lighting were £79,251. 18. 114. (against 
£72,983. 78. 3d. in 1905-6), from street lighting £4,536. 1s. 61. 
(23,554. 3s, 8d.), from power £24,472. 8s. (£17,718. 11s. 1d.). Total re- 
ceipts were £108,259. 12s, 5d. (£94,256. 38.) and working expenses were 
£32,467. 15s. 10d. (£28,305. 18s. 4d.). After applying £14,272. 28. to ex- 
traordinary renewals (£3,494. 69.), the gross profit was £61,519. 14s. 7d. 
(£62,455. 18s. 8d.) Income tax, interest and redemption charges were 
£58,109, 178. 64. (£59,210. 128. 5d.), leaving £3,109. 17s. 1d. to be carried 


to reserve (£3,245, 6s. 3d.). During the year 11,868,956 units were gene- 
rated (against 9,197,259), the average price was 2:28d. per unit (2:46d,, 
and the total expenses (including extraordinary renewals, interest and 
sinking fund) were 2:21d. per unit (2:884.), leaving a surplus of 0:074. per 
unit (0-08d.). Capital expended during the year was £15,467. 198. 3d. 
(£10,550. 14s.). There are 307,933 35 watt lamps installed, compared 
with 297,189 in 1906, and the aggregate horee-power of motors is 6,950, 
compared with 5,471 н.р. 4,870,942 units were sold for power and heat- 
ing and the revenue was £24,472. 8s. (average of 1°21d. per unit, or £4 per 
horge-power installed). The load factor was 18 per cent., against 17 per 
cent., and the maximum load was 7,470 kw., compared with 6,730 kw. 

Leith.—Traffic receipts of the electric tramways for the year 
ended May 15 were £26,375. 17s. 5d., an increase of £6,435. 6з. 10d. 
over the previous year. 8,519,476 passengers were carried, an in- 
crease of 1,975,058. 


Luton.—The accounts oi the Electricity department for the year 
ended March 31 show total annual receipts of £6,389. 5з. 3d., in- 
cluding £5,982 net from sale of current for private lighting and 
power and £141 from public lighting and £221 from meter rental. 

The annual expenses were £2,886. 168. 6d., including £2,055 for cost 
of generation, £70 for distribution, £148 for rates and taxes, and £489 
for management expenses, The gross profit was £3,502. 8з. 9d., and 
after paying interest (£1,309. 18s. 9d.) and instalment of principal 
(£392. Os. 114.) and sinking fund (£937. 11s. 2d.), the net profit was 
£862. 17s. 114. 726,557 units of electric current were generated, 12,519 
units were supplied to the public lamps and 673,799 to private consumers. 
There are 10 arcs and incandescents for public lighting and the total 
maximum supply demanded was 515kw. The capital expended is 
£43,853. 108. 5d., an increase of £7,174. 14s. 9d. during the year. 

Portsmouth.—The net profit on the past year's working of the 
electricity department is £10,700, of which £3,500 is to be allocated 
to relief of rates, £1,000 to fire insurance fund and the remainder to 
reserve. The profit is about £1,100 less than last vear, owing to 
the reduction of charge by Id. per unit. 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, r5s. 9d. T he new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 

The Higher Education committee of Portsmouth Corporation 
invite tenders for (1) supply and fixture of switchboards and wiring, 
(2) electric light fittings, and (3) special electric light fittings in the 
new Technical Institute. Tenders to the Chairman of the com- 
mittee, Technical Institute, Arundel-road, Portsmouth, by May 28. 
See advertisement. 


Belfast Tramways and Electricity Committee invite tenders for a 
lighting switchboard to control 2,000 kw. and one motor generator 
for their East Bridge-street electric station. Specifications, forms 
of tender, &c., from the acting city electrical engineer (Mr. Thos. 
W. Bloxam). ‘Tenders to the town clerk (Sir Samuel Black), City 
Hall, Belfast, by noon June 1. Sce advertisement. 


Edinburgh Corporation require tenders by 10a.m. May 27 for 
steam, exhaust and circulating water pipe-work at M’Donald-road 
electricity station. Specifications, &c., from the City Electrical 
Engineer or from Sir Alex. D. W. Kennedy, 17, Victoria-street, 
London, S.W. 

Edinburgh Corporation also want tenders by 10 алп. June 3 for 
constructing sewer shaft and laying iron pipe line for condensing 
water for M'Donald.road station. Specification, &c., from the City 
Electrical Engineer or froy Sir Alex. Kennedy. 
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Sheffield Electric Lighting committee invite tenders for steam 
turbine, alternator, exciter, condenser and other accessories. Speci- 
fications from the general manager and engineer (Mr. S. E. Fedden), 
Corporation Electricity Supply Dept., Commercial street, Sheffield. 
Tenders by 10 a.m. May 27. 

Derby Corporation invite tenders for supply and delivery of bitu- 
men insulated cable. Particulars and forms of tender from the 
borough electrical engineer (Mr. T. P. Wilmshurst), 16, Full-street, 
Derby. 


Nelson Electricity committee want tenders by June 3 for supply 
of a Lancashire boiler, with superheater and steam pipes. Specifi- 
cations from borough electrical engineer. 


Ilford Council want tenders (by noon June 11) for repair and 
maintenance of the storage battery at the electricity works. Forms 
from the Electrical Engineer. 

Bradford Electricity committee want tenders (by 10 a.m. June 7) 
for 12 months’ supply of best steam coal. Forms from the Elec- 
tricity Offices. 


Penrikyber Navigation Colliery Co. (Penrhiwceiber, Glam.) want 
tenders by June 6 for supply of electric lamps and fittings, iron- 
mongery, oils, &. 

Heston and Isleworth Council want tenders (by noon June 8) for 
supply of electricity meters 


London County Council require tenders by 11 a.m., June 11, for 
supply of electrically-operated car-traversers. Forms from the cierk. 


The Danish Telegrafdirektoratet, Teknish Afdeling, Frederik- 
skolms Kanal 28, Copenhagen, require tenders by noon May 27 for 
supply of 65,000 kilogs 5mm. and 15,000 kilogs. 8:5 mm. cold- 
drawn copper wire, 35,000 kilogs. 08mm. insulated single and 
85,000 kilogs. 0'8 mm. insulated double wire. Conditions and 
specifications may be seen at the Board of Trade, 73, Basinghall- 
street, London, E C. 


The officer-in-charge of the Australian Commonwealth offices 
in London (Capt. Collins, C.M.G.), 72, Victoria-street, S.W., has 
available for the use of British manufacturers forms of tender and 
specifications for the following contracts for supply of material, 
&c., for the Postmaster-Generals department: Common battery 
telephone material for Tasmania (tenders by June 15), telegraph 
stores for Queensland (tenders by noon June 24), telegraph and 
telephone material for South Australia (tenders by July 10), four 
sections of common battery switchboard and 650 subscribers’ tele- 
phones (tenders by Sept. 2). The invitations to tender have ар. 
peared in recent issues of The Electrician. 


TENDERS RBOBIVED AND AOOCBPTED. 


The contract with W. T. Henley's Telegraph Works Co. for house 
. Services and cable laying in Stoke Newington (London) has expired, 
and a new contract for a year on the basis of a revised schedule 
of prices has been entered into, with power to the Council to deter- 
mine at the end of six months. 


Westminster City Council have accepted the tender of the 
Alliance Electrical Co. for rewiring premises at £197. 10s. ; that of 
R. Waygood & Co. for a hoist and 4} н.р, electric motor at £60; 
and that of Richmond & Chandler for a chaff cutter and sifter and 
5 н.р. electric motor at £62. 12s. 


Woolwich Council received three tenders for the supply of an 
. electric motor to work the economiser scrapers at the Plumstead 
Baths, and that of Veritys Limited at £31. 10s. has been accepted. 
Also voe Marples, Leach & Co., £40. 14s. ; Sun Electrical Co., 
£51. 18s. 6d. 


Malvern Council have accepted the following tenders for stores 
for the electricity department :— 

W. Н. Keys, bitumen ; British Insulated & Helsby Cables, joint and 
junction and house fuse boxes; International Electric Co., meters; 
Burnaby & Chantrell, oils; J. Edwards, waste. | 

Poplar Council have conditionally accepted the tender of Clarke, 
Chapman & Co. (at £2,100) for supply and erection of a Woodeson 
boiler with chimney, superheater, &c. The Stirling Boiler Co. 
tendered at £2,440 and Babcock & Wilcox at £2,660. 

Barnes Council received eight tenders for the supply and erection 
of steam, exhaust and other piping at the electricity works, and that 
of Edward Le Bas & Co. (at £215) was accepted. 

Stoke Newington (London) Council received 12 tenders (varying 
from £119 to £288) for wiring the Town Hall, and the lowest, that 
of W. J. Fryer & Co., was accepted. 

Southport Council have accepted the tender of G. Allen & Co. for 
manganese steel at £1. 17s. 4d. per cwt., and that of Belliss & 
Morcom for an engine governor. 

Burslem Council have accepted the tender of E. M. Evans for 
wiring the eduéation offices. 


_ Camborne Council have accepted the tender of S. Lean for the 
installation of electric fire alarms. 


Harrogate Council have accepted the tender of R. Falshaw for 


wiring Grove-road Schools. 


| BUSINESS NOTIOBS. 

The head offices and stores of the Maxim Electrical Co. (Ltd.) 
have been removed to Parliament Chambers, Great Smith-street, 
Westminster, S.W., where all future communications should be 
sent. Telegrams, Arconcello London. Telephone 774 Westminster. 


The Armorduct Mfg. Co. have acquired a freehold building site 
Witton, Birmingham, for the erection of new works. 

Royce (Ltd.) have appointed Mr. C. S. Mallett to represent them 
in the London and South-Eastern district. Mr. Mallett has occu- 
pied for some years the position of works manager of the company’s 
electrical works, and later acted as purchasing agent to the com- 
pany, and so is fully conversant with the latest practice as regards 
the construction and installation of electrical generating plant, 
motor driving, cranes, lifts, &c. Mr. Mallett’s address is (pro. tem.) 
7, Queen’s-gardens, Tetherdown, Muswell Hill, London, N. 


Fras. H. Hornblower, W. H. Dwerryhouse and Sir P. Elly Bates, 
trading as the Electro-Galvanising Synd. (Ltd.), have dissolved 
partnership. Debts by Mr. Hornblower. 


BANERUPTOIES, LIQUIDATIONS, &c. 


In the failure of Francis Williams, electrician, 17, Orchard road, 
Bemerton, Salisbury, gross liabilities are £285. 4s. 7d., unsecured 
liabilities £276. 15s. 7d. and assets £23. 8s. 


The Cowper-Coles Metals Extraction Synd. (Ltd.) is being wound 
up voluntarily. Claims to Mr. C. Hammond, Hayle, by July 1. 

Witting, Eborall & Co. (Ltd.) (in liquidation) is beinz wound up 
voluntarily. Claims to Mr. S. E. Witting, 49, Cannon-street, 
London, E.C., by July 81. 


The Buchholtz Reversible Turbine Synd. (Ltd.) is being wound 
up voluntarily, and Mr. G. Noble, 82, Poultry, London, E.C., is 
liquidator. 


A meeting will be held at Jas. Worley & Son's, 37, Lime-street, 
London, E.C., on June 25 to receive an account of tho winding-up 
of the Wallace Lamp Synd. (Ltd.) 


Arc Lamp Business for Sale.—Pursuant to an order made by 
Mr. Justice Warrington in the matter of the New Century Arc 
Light Co., Ltd. (Bush v. the Company and Others), tenders are 
invited for the purchase of (1) the goodwill of the business carried 
on at Iliffe-street, Liondon, S.E., of electricians, mechanical en- 
gineers and manufacturers and vendors of arc lamps and accessories, 
&е.; (2) ihe benefit of contracts and orders on hand ; (3) the plant, 
machinery, tools, fittings, &c.; and (4) the entire stock in-trade of 
the company. Tenderers may offer for the goodwill of the business 
only, &c. Tenders (to be sent to the receiver, Mr. E. J. Palmer, 
Finsbury-pavement House, London, E.C., on or before June 10) 
will be opened at noon on June 13. Particulars and conditions of 
sale and forms of tender can be obtained from Mr. E. J. Palmer, or 
from the solicitors, Messrs. Stanley, Woodhouse & Hedderwick, 
Bank Chambers, 45, Ludgate-hill, London, Е.С. See also an 
advertisement on another page. 


Plant for Sale.—Mr. V. Newport advertises for sale a 1 в.н.р. 
Morton gas engine, & 50 volt 10 ampere compound-wound dynamo, 
belting, main switchboard and instruments, Luna arc lamps, &c. 


Some electric lighting plant (Marshall engine and boiler, feed 
pump and injector, belt-driven compound-wound Crompton dynamo, 
switchboard, &c.) is advertised for sale in another column 


Telephone Installation for Sale.—An advertiser has for disposal 
& second-hand private telephone installation, comprising 25 hole 
switchboard with indicators, tive pairs of cords and plugs, micro- 
telephone, seven table instraments, eight wall sets, battery boxes, &c. 


Agency Wanted.— An electrical engineer, shortly proceeding to 
New Zealand, desires to represent а high class firm. See advertise- 
ment. 


Partnership Required.—An electrical and mechanical engineer 
in large experience wishes to obtain an interest in a well-established 
and sound engineering business. See an advertisement. 


Disclaimer. —The editor of “ South African Engineering," the 
oldest of the South African engineering papers, desires it to be 
knowa that there is no connection between South African Engi- 
neering ” and the South Africa Engineer Co. (Ltd.), which latter 
publication was mentioned in an action recently tried before Mr. 
Justice Lawrance. : 


CATALOGUES, &c. 

Electric Power.—An artistic wall-sheet is being sent out by 
Messrs. Bruce Peebles & Co., London Wall-buildings, E.C., which 
admirably illustrates the capacity ‹ f the company for the production 
of dynamo electric machinery for industrial power purposes. It con- 
sists of some seven illustrations of Peebles’ power plants арі motor 
installations, these views being effectively displayed. Messrs. 
Bruce Peebles place their experience at the disposal of prospec- 
tive clients, an experience acquired in the application of over 
100,000 н.р. of motors in Great Britain alone. We understand 
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that the wall sheet is intended for distribution amongst station 
engineers, to hang up in show rooms or exhibitions, and that a large 
number have been distributed in this way and greatly appreciated. 
The company will be pleased to forward copies to all bona-fide 
inquirers. 

Fle.rible Enamel.—'The controversy as to the bending properties 
of insulating enamel for steel conduit is becoming exceedingly keen. 
Simplex Conduits (Ltd.) send us a small piece of tin coated with 
flexible conduit enamel, with the invitation to submit this to a bend- 
ing test. The letter accompanying the sample states that the enamel 
does not flake off when bent, and from our own tests we can con- 
firm this. Only after very severe handling, such as would be un- 
likely to obtain in practice, does the coating show any signs of leav- 
ing its support. 

Cable Boxes.—A number of booklets is to hand from W. T. Hen- 
ley’s Telegraph Works Co., which deal with their standard types of 
house service boxes, joint box compounds, dividing boxes and pave- 
ment frames and covers. 


Constructional Steel and Iron Work.—Peirson & Co, St. Dun- 
stan's-hill, London, E.C., are issuing a useful catalogue of, prominent 
examples of their iron and steel structures. The illustrations in- 
clude views of the Bankside station of the City of London Electric 
Lighting Co , coal bunkers and elevator tower for Shoreditch Borough 
electricity works and one of the power stations of the West 
Ham Corporation. There are also a number of tables of strengths 
of safe working loads on rolled steel joists, girders, stancheons, &c. 


B. E. P. Motors.—The British Electric Plant Co., Alloa, N.B., are 
to be complimented on the style and arrangement of their catalogue 
No. 140, which gives details of their dynamo and motor products. 
A complete specification of the machines is set out, and prices are 
given of the various patterns manufactured. 


Accumulators.—J. С. Lyell & Co. (Ltd.), 55, Victoria-street, 
Westminster, S.W., send us their latest pamphlet on Verdol ” 
accumulators, specially built for ignition work. 

D.C. Motors.—' The Barriett Electric Mfg. Co., of Cincinnati, 
send us their bulletin No. 5, dealing with their standard manufac- 
tures in small D.C. motors and generators. 


А.С. Motors. —Price list No. 1024, issued by Marples, Leach & Со, 
deals with this firm's latest types of two and three-phase induction 
motors with short-circuited and slip-ring rotors. We understand 
that there are no joints in the electrical circuit of the short-circuited 
type, the windings being cut from solid metal and slipped into 
place. '[heslip-ring machines are fitted with a special brush-lifting 
and short circuiting device, by which the brush can be raised after 
the motor has been started and the rings short-circuited by the 
same operation. This dispenses with wear and tear of the rings and 
brush gear. 


Ма хіт Products.—The Maxim Electrical Co. have issued a bundle 
of leaflets illustrating some recent work carried out by the company. 
The subjects of the pictures mainly relate to lighting installations 
by Maxim arc lamps, a number of the new tube stations being іп. 
cluded in the series. 


Electric Light Accessories.—A catalogue is to hand from Gent & 
Co, Leicester. This gives details and illustrations of every kind of 
electric lighting accessory necessary for the wiring of any building. 


Wall Card. — The issue of large cards for the display of a variety 
of engineering products is not frequent, and we are, consequently, 
rarely asked to pass comment upon them. We think, however, 
that Messrs. Mather & Platt are to be congratulated upon the 
design, arrangement and production of а card of this class. In 
addition to views of their Salford and Park works the card contains 
numerous illustrations of their principal products. The illustra- 
tions are well placed and are backed by & suitable design, which is 
never sufficiently obtrusive to distract the eye from the main objects 
on the card. 


CO, Hecorders.—' The latest pattern '*Sarco" CO, Recorder is 
described in a pamphlet just issued by Sanders, Rehders & Co. 
Accompanying the circular is & list of users of Sarco apparatus in 
all parts of the United Kingdom. | | 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from May 14 to 17, with the ports of 
destination :— 

Africa— Alexandria, £220; Cape Town, £26 (including £21 telegraph 
material); Delagoa Bay, £14; Durban, £279; Mombasa, £62; Port 
Nolloth, £19; Port Sudan, £689 (including £570 telegraph material) ; 
Suez, £18 (telegraph material) .4rgentina—Buenos Ayres, £579 (includ- 
ing £254 telegraph material); Rosario, £291 (telegraph material). Aus- 
tralasia—Adelaide, £78 ; Auckland, £134; Fremantle, £21 ; Invercargill, 
£45; Melbourne, £980; Otago, £115; Perth, £80; Sydney, £785; 
Wellington, £75. Belgium—Brasselc, £16; Ghent, £124; Ostend, £12. 
Brazil—Rio Janeiro, £11 (telegraph material). Burma—Rangoon, £21. 
Canada—Halifax, £135 (telegraph material); Montreal, £141; Toronto, 


£1,083. Canaries, £46 (telegraph material). Ceylon—Colombo, £25. 
China—Shanghai, £2,352; Tientsin, £210. France—Bordeaux, £27; 
Boulogne, £86 ; Paris, £41. Germany--Bremen, £3,035 (including £3,030 
telegraph material). Holland—Amsterdam, £205 (including £142 tele- 
graph material); Flushing, £10; Rotterdam, £143. Hong Kong, £44. 
India — Bombay, £998 ; Calcutta, £2,030; Chittagong, £160; Madras, 
£84 (including £49 telegraph material) /taly—Genoa, £620. Japan 
Nagasaki, £1,229; Yokohama, £9,561 (including £8,835 telegraph cable). 
Persia—Balek Pappan, £169 (including £68 telegraph material). Russia 
Odessa, £197; St. Petersburg, £168. Straits Settlements—Singapore, 
£277 (including £20 telegraph material). Sweden—Stockholm, £600 
(telegraph cable). Uruguay—Monte Video, £225. L. S. I. New York, 
£41 (telegraph material)  Venezuela— La Guayra, £8. West Indies— 
Dominica, £14; Port Swettenham, £36 (telegraph material); Trinidad, 
£61. Total (for four days), £28,705, against £16,952 for seven days last 
year (May 16 to 22). 


— ——————— 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 
Nor. The undermentioned Applications (except those marked t) are not 


| open to public inspection until after acceptance of Complete Specifications. 


Those marked t are open for inspection 12 months after the date attached to 

them, if they have not been published previously in the ordinary course. 

Names within parentheses are those of communicators of inventions. When 

Complete Specification accompanies application, an asterisk is affixed. 
March 4, 1907. 


155 ALBION Motor Car Co. & Murray. 


5, Magneto-electric generators. 
5,159 MarLocH. Telephone receivers. 

5, 

5, 


164 Manpgrs. Producing oscillatory from continuous currents.“ 
170 Parsons. Steam turbine. ' 
5,175 JAKSCHE. Steering for electric travellers їп lifts. 


5,179 SKINNER. Holders for incandescent lamps. 

5,194 Posraxs. Electrical ignition apparatus. 

5,205 KRIEGER & COMPAGNIE PARISIENNE DES VOITURES ELECTRIQUE. 
Commutatora and brush carriers. (Date applied for, 16/10/06*1). 

5,209 Мерноввт. Combined portable telephone and telegraph instrument.“ 

5,210 Bearn. Electric magnetic motors. 

5,223 JoHNson. (Chemische Fabrik Griesheim-Elektrom, Germany.) 
Electrodes for electrolytic purposes. 

5,297 Tracey. Code indicator, automatic vocabulary of c:de words or 

device for facilitating code telegraphy. 

5,500 Garrop. Point arrangements of the side slot conduit system of 
electric traction. 

5,501 Іавүзкү. Electric furnace.“ 

5,331 WiLLIAMS. Line tappers for electric wires. 


8/3/06.)*+ 
5,332 DuNwoopy. Wireless telegraphy. (Date applied for, 23/3/06.)*+ 
5,554 EISENSTEIN. Producing undamped electrical oscillations.* 
5,538 Lerrngr. Electric heaters. 
5,339 LEITNER. Quick-acting “ make-and-break switches. 
5,945 ALLMANNA SVENSKA ELEKTRISKA AKTIBBOLAGET. Electric furnaces. 
(Date applied for, 7/3/06.)*t | 
5,550 Warwick MacHINERY Co. (G.E. Co., U.S.) Turbines. 
5,551 Pierce. Receiving apparatus for wireless telegrapby. 
applied for, 16/3/06.) 
5,554 EismNsTEIN. Producing electric oscillations. * 
March 6, 1907. 
5,564 CHAMBERS & BENNETT. Sparking plugs. 
5,589 CHAMBERS & BENNETT. Synchronized high-tension ignition systems. 
5,402 SucHosTAWER. Electric traction on the surface-contact system. 
5,415 B.T..H. Co. (С.Е. Со., U.S.) Transformers. 
5,416 B. T. H. Со. (G.E. Co., U.S.) Dynamo-electric machines. 

5,424 DaMsEAUX. Incandescent lamps of variable intensity and their 
supports. 
28.8974,06 CowPEn-COLEs. 

for, 18/12/06.)* t 


(Date applied for, 


(Date 


Electro-deposition of iron. 


Магеһ 7, 1907. 
5,470 GARDNER. Microphones and telephon ic travsmitters. 
5,477 Grey. Electric air-gun target. 
5,488 Ganas. Railway and tramway tracks. 
5,499 Зтоттмлч. Arrangement of brushes in brueh dynainos.* 
5,502 Botton & Coventry WATCH MovIMENT Mra. Co. Switches. 
5,509 LAMME. Connection system for dynamo-electric machines. 
applied for, 2/8/06.)* t 
5,514 CowrzR- Col xs. Reproduction of drawings and the transmission of 
pictures by telegraph. 
5,522 HawrsYy X Jongs. Electromagnetic separator drum for grain and 
similar conveyora. 
5,552 FEENY. (McCarty Wireless Telephone Co., U.S.) 
mission of sonorous vibrations.* 
5,537 BAuxs. Magneto-electric ignition devices for internal combustion 
engines. * 
5,538 Ferranti. Turbiae blades. 
5,547 SiEMENS Bros. & Co. & DIESELHOBST. 
coils.* 
5,548 Sigmens BROS. & Co. & FERREIRA. Apparatus for electrically operat- 
ing and controiling semaphore signals.“ NU EE 
5,560 Stewart. Working of points and plough guides on electric tramways. 
5,564 MgrsHon. Concatenated control of alternating-cyrrent motors.“ 
5,565 MersHon. Alternating- current machines.“ 


(Date applied 


(Date 


Wireless trans- 


Cables containing induction 
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5,574 В.Т.-Н. Co. (С.Е. Со., U.S.) Insulating material and proceases. 

5,575 B.T.-H. Co. (G.E. Co., U.S.) Electric conductora for use as in- 
candescing bodies in electric lamps. 

5,576 B.T.-H. Co. (G.E. Co., U.S.) Apparatus for treating electric con- 
ductors, especially in the manufacture of filaments. 


March 8, 1907. 

5,604 ELY & Grote (trading as Foster & Co.) Arc lamps. 

5,630 Warp. Switches particularly applicable to internal combustion 
engines. 

5,634 CowPER-CoLEs. Manufacture of electric conductors. 

5,635 CowrER-CoLES. Transmission of pictures and messages. 

5,651 RAYBOULD. Electric light fittings and raising and lowering same. 

5,652 Fran. Alternating-current motors. 

5,654 Berry. Ventilating alternating-current transformers.“ 

5,655 PETERSSON. Electrically-reducing oxide ores and the like.“ 

5,657 Petersson. Charging electric furnaces for producing carbide from 
lime and carbon.* 

5,671 B.T.-H. Co. & Норгз. Control of electric vehicles, 

5,672 B.T.-H. Co. (G. E. Co., U.S.) Incandescent electric lamps having 
metallic filaments. 


5,673 B. T.. H. Co. & D'Arcy. Electricity meters. 


March 9, 1907. 
5,698 GREENWOOD. Applying charcoal as an insulating material. 
5,728 Dawe. Electric winding appliances and operating same. 
5,752 TURNBULL. Turbines. 
5,758 Gol Br. (La Societe Alsacienne de Constructions Mecanique, 
France.) High efficiency alternating polyphase collector motor.* 
5,741 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 
5,746 РоввснккЕ. Turbine engine. 
5,748 Lunp. Telegraphic apparatus. 
5,749 GrirritHs & Вере. Cabl 
contact system. ® 
5,751 MackENZzIE. (Bolle & Co., G.m.b.H., Germany.) Electric smelting 
furnace.* 


for electric traction on the stud- 


March 11, 1907. 

5,826 LUNDBERG, G. C. LUNDBERG & P. A. LUNDBERG. Switches.“ 

5,836 A.P.FRANKLYN&SEYFERT. Alternating-current commutator motor.“ 

5,849 MuELLeR. Magnetically-releasable locking device for miners’ lamps.“ 

5,853 STEINACKER & PLISNIER, jun. Wireless telephony. 

5,865 NALDRR BROS. & THowrscN, Harris, WALLIS-JONES & Cox. Auto- 
о breaking an electric circuit in the event of а leakage to 
earth. | 

5,866 ERBEN. Dynamo-electric machines. 

5,877 WooLLBY X Hicains. Electric traction system and apparatus. 

5,887 DexKer. Treating minerals by electrolysis.* 

5,890 FsrLTEN & GUILLEAUME-LAHMEYERWERKE A. G. Electric coils having 
self-induction for shortening the time of energising and de-ener- 
gising such coils. (Date applied for, 20/4/06.)*+ 

5,899 Boutt. Sparking plugs. (Macquaire, France.)“ 

March 12, 1907. 

5,904 Foster. Electrical instruments, of the thermal type. 

5,908 Snare. Commutator devices. | 

5,916 Stevenson. Voltaic lighthouse apparatus. 

5,920 GansED. Life guards of tramcarsand like motor vehicles. 

5,925 Твічокт. Primary cell.“ 

5,937 Lord. Electrical apparatus.“ | 

5,946 FICKELSCHEER & BERGHEISER. Safety device for tramcars.* 

5,957 Ropman, Reducing depreciation in lead storage batteries. 
applied for, 24/3/06. )* 

5,958 м. Push-button apparatus for operating or controlling electric 
ifts. 

5,964 WALKER., Brush-holders for dynamo-electric machines. 

5,975 Murray and Jackson. Telephone systems. 

5,987 SoraRr. Vehicle with collapsible pole for radio-telegraphy.* 


(Date applied for, 16/1/07.)*t 


(Date 


5,999 WarTHER. Electric alarm thermcmeter. (Date applied for, 
12/11/06.) 

6,006 BowpEN, Rosinson & Jacks, Prepayment mechanism for electric 
and gas meters. 


6,015 Romer. Central battery telephone exchange system. 
6,021 B.T.-H. Co. (С.Е. Co., U.S.) Dynamo electric machines. 
6,026 Dawg. Electromagnetic coupling for power transmission. 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 

21,252 SIEMENS Ввоз. DyNAM$9 Works & LYDALL. 
machinery. 

21,585 GEBRÜDER SISM ENS & Co. Electric contacts consisting of mixtures 
of metal anıl carbon. (Date applied for, 30 9/05.)t | 

21,586 BiLLETEB. Electromagnetic mechanism for reversing the motion 
of machine toole. 

21,070 NOEOOERATH. Unipolar dynamo electric machines. 
for, 4/10/05.) 

22,845 Dorman, SMITH & Baaas. 

23,379 LINDBLAD & NSTALHANE. 
for, 8/5/06.) 

24,685 ALLGEMEINE ELEKTRICITATS-(3 £SELLSCHAFT. 
distribution tystems. (Date applied for, 5/11/05.) 

28,048 KALLMANN. Comparison or standardisation of electrical measuring 


instruments. (Date applied for, 5/7/06. 
23,147 LAKE. Storage battery.” PT 


Dynamo electric 


(Date applied 


Fusible cut-outs. 
Transformer furnaces. (Date applied 


Alternating current 


oe es 1907 Sprcirications, 
17 ABENGHL Mechanical organs or pianos with an electric lighting 
arrangement for producing luminous effects. | 


^ 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— PR orem 


NEW COMPANIES. 


BICKERTON'S ENGINE 8YND.(LTD.) (93,396.)—Reg. May 16, capital 
£10,000 in £1 shares, to adopt an agreement with Н. L. Bickerton and A. 
Firth, and to carry on the business of mechanical engineers, electricians, 
gas, oil and electric engine and motor mannfacturers and dealers, &6, 
Reg, office, 54, New Broad-street, London, E.C. 

CABLES ACCESSORIES CO. (LTD.) (93,345.)—Reg. May 13, capital 
£7,000 in £1 shares, to acquire and carry on the business of an electrical 
and mechanical engineer carried on as the Cable Accessories Co. Reg. 
office, Britannia-street Works, Tividale, Staffs. 


; STATUTORY RETURN. 

MADEIRA ELECTRIC LIGHTING CO. (LTD.)—Return to Jan. 13 (filed 
March 26) gives capital as £20,000 in £1 shares, all of which have been 
taken up. £1 per share has been called up on 14,000 and £14,025 has 
been received, including £25 on 100 forfeited shares. 6,000 shares are 
considered as fully paid. Mortgages and charges £15,000. 


MORTGAGES AND CHARGES. 


T. A. W. CLAREE (LTD.)—A debenture dated May 2, 1907, to secure 
£1,000, charged on company’s undertaking and property, present and 
„„ uncalled capital, has been registered. Holder, J. T. 

arke. 

WARREN BEATTIE & CO. (LTD.) —А debenture dated May 7, 1907, to 
secure £1,500, charged on company’s undertaking and property, present 
and future, including uncalled capital, bas been registered. Holder, H. 
Drummond, 6, Sackville-place, Newcastle-on-Tyne. 


CITY NOTES. 


— саати» 


MEMORANDA (May 23).— Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 303d.—31d. per oz. Consols 84у; —841 i for money, 81$— 
842 for account; 24 per cent. annuities 83—834. Consols Pay Day, 
June 3; Stocks and Shares Continuation Days, May 28 and June 11, 
Ticket Days, May 29 and June 12; Pay Days, May 30 and June 13; 
Mining Share Carry-over Day, May 27. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—Lord Vaux of 
Harrowden stated at the meeting yesterday that the gross profit on the 
past year’s operations was £65,802, against £73,929, whilst the profit on 
sales of securities only realised £4,755, against £8,001. Expenditure on 
property account had been increased by the purchase of additional plant. 
During the year the Australian branch had been closed, owing to in- 
creasing competition, and in future that business would be carried on 
upon а basis which would not involve much local risk, or the mainte- 
nance of a large local staff. Owing to the fact that most of the towns of 
the United Kingdom had now completed the equipment of their electrio 
tramway systems, there had been a serious diminution in the demand for 
tramway rolling stock. Under these circumstances the directors had 
turned to the manufacture of main line rolling stock, and had been suc- 
cessful in securing important contracts. The industry had involved a 
large initial expenditure. 


BULUWAYO WATERWORKS CO. (LTD.)—In the directors’ report for 
1906 it is stated that the gross profit from the sale of electric current 
amounted to £4,815, an increase of £262, The average number of elec- 
tricity consumers was 541, an increase of 5'9 per cent., the number of 
units sold being 174,925, an increase of 6 per cent. 

ELECTRIC TRACTION CO. OF HONGKONG (LTD.)—The directors’ re- 
port for 1906 states that the net profit for the year was £6,566. 193. 1d., 
of which £6,000 has been set aside in respect of depreciation, the balance 
(£566. 198. 1d.) being carried forward. The Colonial Government have 
assented to the tramway rights, hitherto held by the Hongkong Tramway 
Electric Co. (the Ordinance company) being transferred to this company, 
and, in consequence, the Ordinance company has been wound up. 


LEAMINGTON & WARWICK ELECTRICAL CO. (LTD.)—At the meeting 
yesterday (Thursday) the directors reported that the capital expenditure 
during the year amounted to £13,801, of which £11,207 was incurred in 
connection with the electric tramways reconstruction and equipment, and 
£2,593 in connection with the power station and equipment for the 
supply of electricity. The funds necessary were advanced by the British 
Electric Traction Co. The amount now owing to the latter company 18 , 
£28,035, and to discharge the debt it is proposed to make an issue of 
debentures. Тһе accounts show credit balances of £5,179 from traction 
and £208 from electric supply, and sundry receipts £45, Deducting 
administration ond general expenses (£1,268), debenture and other 
interest (£114), &c., the balance is £4,044, which, with £537 brought 
forward, makes £4,581. The directors recommend а dividend of 4 per 
cent. on the ordinary shares for the year, leaving to be carried forward 
£1,258. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 413,804 common and 500,000 preferred $100 shares 
of the Mackay Companies, Тһе committee have been asked to grant 
quotations to 100,000 10s. fully-paid ordinary shares and 150,000 £1 
fully-paid preference shares (in lieu of the preferred shares) of the Kal- 
goorlie Electric Power & Lighting Corpn. (Ltd.) 


VENEZUELA TELEPHONE & ELECTRICAL APPLIANCES CO. (LTD.)— 
Meetings of the first and second mortgage debenture-holders will be held 


on May 30 toauthorise the issue of £30,000 6 per cent. prior lien debentures 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


—— — —— —— — — ͥꝙꝓ — . PE ы 


RECEIPTS. á Ir NN 
Week E nc. AGGRREOATS. 
Line. ended © or Dec. 
3 E (a) No. е Amount | Inc. or 
: Week 9 Inc. AGGREGATE. weeks, Des. (a) 
Line. ended. or Doc. NC OS REESE SVV T 
8 (a) No. off ү, Am L 3! Inc. or Southampto | | | 
4 weoks: oun Dec. (a) uthampton ...... —— ase Z2 eee ove ec ce 
88 "m "m se icum nei А коше Corporation ees, May i5 346 , 4- 19 12 2,088 — 115 
| ut e itan ......... M" 792 P 2,773 T^ 
Aberdeen Corporation: өөн May 15 1,303 + 11 50 68,668 + 1,726 1 . „ 10 257 + 1 19 " 345 |- 250 
Airdrie ........ ees» 10 221 4 5 18 4.024 = South Staffs... „ 10 84 + 97 18 | 15,931 [+ 1,925 
Anglo- Argentine » 20 17,519 | 2,222 20 | 330,591 |+ 28,907 | Stalyb'dge, Hyde, K., It. Bd. „, 18 768 + 1 7 5,374 |+ 174 
Ashton-under Lyne Corp. „ 18 373 4 8 3,088 — 4 Stockport Corporation.. 5 ‘ . aes 
Ayr Corporation ... »„ 18 235 — 5 1 235 |- 5 | Sunderland Corporation. 5 E dA d кә з А 
Baker St. & Waterloo Ву... „ 18 | 2,360 | + 1,001 | 10 23,935 |+ 8,746 | Sunderland and District ...' „ 17 442 + 73 20 9,203 |+ 1,081 
Pernaleg з ss » 10 164 | + 3, 18 2,896 |- 60 | Swansea Trams ... „„ 10 823 + 30 18 14,645 |+ 407 
» 10 233 | + 11 | 18 4012 + ? | Swindon Corporation ...... 28 MS js T i: 
Bath Bath Electric Trams, Ltd.. „„ 15 83 | + 39 90 | 13,833 |+ 17 | Taunton .. „ 10 41 — 1 18 7330 |- 51 
Birkenhead Corporation ө T — e Tynemouth and District . „ 10 176 — 2118 8,067 |- 364 
am Corporation.] ,, 18 | 6,182 7 10,358 i Tyneside Trams Co.. 15 459 | + 10 20 8,079 |+ 100 
Birmingham & Mid. „ 3 759 17 13,027 ке Victoria, Elec. Supply Co. of April 14 351 - 31] 3 | 8453 |+ 972 
Blackburn Corporation NON » 16 1,087 | + 25 | $i 8,274 + 653 Wallasey District Council... May 18 790 + 68 7 5,443 |+ 185 
Blackpool Corporation ...... „ 16 531 | + 5 6 4,209 | - 819 Walsall Corporation ЕЕ st И deb | тез 
Blackpool and Fleetwood. s 7 | Warrington Corporation .. a m m bus 
Blackp'lSt. Anne s&Lytham E ө, ы В | ; West Ham Согрогайоп...... „ 16 2,11 + 268 7 | 16,648 + 929 
Bolton Corporation... н 10] 2147) + 271 7 14.981 + 107 Weston-super-Mare ...... „ 8 63 — 12 18 | 837 '- 54 
Bournemouth Corporatien. » 15 1,532 | + 45 | 46 10767 + 52 Wolverhampton G » 10 462 + 65 18 7.637 + 187 
Bradford Corporation. us in Е И m W olverhampton Corps... „ 15 842 + 32 18 15,041 | ; 
Brighton Corporation ....| , 19 878 Xx 53 7 5,953 413 | *Worcest r .. aed Ur 0 276 + 10 18 4.515 — 86 
Brisbane Trams ons ә. “з Ps И: ; Wrexham . вг. Op. d 93 + 2| 18 1,755 |- 24 
Dristol Trams & Carriage... „ 17 5,152 | + 56 14 66,561 — 177 Yorkshire W.R. Trams ere „ 19 1,132 | + 453 20 21,670 des 
оч Apres Bec, Tram о PT ic 5% s m YorkshireWoollen District. „ 10 970 о + 68 18 16,881 '4 + 1,127 
Burnley Corporation .. „ 18 1.257 ＋ 137 7 7104 - T dich nae comparisions are with {һе correspording Period. last year. Partly 
Barton Corporation ......... T 19 283 | + 22 7 1,928 — 148 
Buts Ca persian aie a qq x р NEUE к=з с 8 
Calcutta Tramways Co T. „ 18 4 | 43,899 19 [109951 f 111,674 COLONIAL AND FOREIGN INVESTMENTS. 
Camborne-Redruth ......... » 0 18 20 2,196 73 A | 
Cardiff Corporation ......... г 5 TN ГА Ба i І я! НА: көө | Бате | esta DUAN na 
=e © | DIVI- NAME. Wed. | YIELD. | DEND | WEEK TO 
Cavehill.. wc ae isst. i ds one a 17 | Z рам May 23. kb. | Dug. | MAY 2? 
Central Loudon Railway .. " 18 5459] — GS 00. 1103003 2 Петэр | ОАО è dd | M | БЕ» | ЭЧЕ | th 
Chatham t. Lt 5 10 6 740 + 96 $19 12,833 + 979 igh- ya 
City & South London vie Е „ 19 3,1561 + 4714 20 55,997 t 1.516 к-гө E s. d. p p 
City of Birmingham ......... » 10 2,911 28 18 49,194 2i 5| 4'0 Anglo-Argentine Ord. Shares 74—74 | 6 1 6 Ap, Oet 732] 7H 
Colchester Corporation „ 15 203 + 9 .. e | үй, 6 2/9 | Do. 5} per Cent. Cum Pref. ` | 81—51 4 12 8 P d 
Cork Electric Trams Co. ... ii 16 460 | - 38 20 8,282 — 186 St. 67% Do. ermauent 67 Deb. Stock... 13; —136 | 4 8 8 ; 8 
Croydon Corporation „ 17 1,192 | — 35 17 9,177 — 535 | St.| 5 Auckland Elec. Trams. 5% Deb. 
Devonport & Dist. Trams... „ 10 433 | + 11 18 7,979 + 140 7 (red.) uu 101 —107 4 13 6 г ИЗ 
Dover Corporation. . ... „„ 18 202 — с 7 1477 — 123 t .. Brisbane Electric Trams. Invest. 
Dublin & Lucan Railway... „ 17 110 + 1 20 1,953 — 11 | Ord. .... 21—83 815 0 213] 228 
Dublin United.. . Шр 5,610 | + 613 {20 96.071 |+ 4,352 | 5 26! Do. 5 per Cent. Cum. Pref, .. . 44—58 | 418 9 ы ы [э 
Dudley Stourbridge _ m— T 10 830 + 49 1s 11,523 — 80 St 4 yA Do. 4} per Cent. Db. Prov. Certs. 98 —102 4 8 0 А 93 ee 
Dundee Corporation Esenes tus » 19 1,120 + 86 ! 60 56,920 + 7,483 St. 7% British Columbia El. Ry. Df, Ord. 133 —127 | 4 11 3 P А 
East Ham Oouncil ............ » 18 932 | + 8 7 6,218 — 153 | St. Е Do. Pref. Ord. Stock 106 —111 , 410 0 PS - 
Exeter Со ration... ......... » 17 293 + 40 17 2,078 + 195 St. 57 Do. 5% Cum. Perp. Pref. Stock. 102 —1 6411 8 1013 m 
Falkirk au District — » 19 274 К 7 - 2,033 : 40; 437% Do. ig per Cent. 1st Mort. in 99 —10:5|4 8 0 191 11004 
Gateshead & Dist. Teams... „ 10 1,015 | + 77 18 17,652 |+ 62) 100 447 Do. Vancouver Power Debs.. 1)24—1 44) 1 6 0 | is oe 
Glasgow Ce poration catenins: „ 18 | 18,163 | + 1,617 50 | 851,673 ＋ 69,297 b! % Buenos Ayres & Belgrano Ord... 31-33 4 0 0 332 85 
Glossop . m n» 88 136 | + 7 20 2,680 i+ 74 5, 3/0 |t Do. 6 per Cent.“ A" Cum. Pref 44-2 511 6 | uM ga 
Gravesend — Northfleet...... „ lU 236 | + 8 138 4,010 * 121 5 3/0 f Do. B" 44-5} 5 14 0 414.30 
Great Northern & City Rly.. „ 18 1.761 + 10 20 36,658 |+ 133 St. 5% Do. 5 per Cent. Debs. cetera n.. 103 —115 14 7 0 А či 
Gt. Northern, Piccadilly, &c. » 18 4,057 m 20 96,719 m St. 57 Do. 6 per Cent. 2nd Debs. (red. ) 101 —104 4 16 0 Mis P 
Greenock & Port Glasgow.. „„ 10 655 | + 6, 18 11.281 + 139 | St. 57 Buenos Ayres Elec. Trams. (1901) 
Halifax eed eise fons EY i6 C ср ' т 8 ET ms " E Kere G ГЫ 98 —101 4 19 0 ks ec 
Hartlepool Tramways ...... Т J : 7 4 oz = - { Buenos res 0 
Hastings Klec. то „ 16 1,048) + 42 20 16,251 5e Mu per i AY Pref. E bun 5i 100 —104 5 6 9 . АЕ 
Hong Kong eP а „ 18 $7,945 | -F $1,007 7 |3193,9?1 ө 100 6% Шо. 6 per Cent. Ist Deb. Bonds.. 100 —105 | 5 14 0 ede 
Huddersfiel T" "T ose ©, ot | — 5 46 Caleutta Tramways (1 to 137,010)... 73 ES. | 5 0 0 . "EP 
Нап Corporation. . . 27 18 2,409 | -F 308 7 15 223 + 902 100: 2/06 | Do. 5 per Cent. Cum. Pref. ......! E1-51 4 7 0 | oe ee 
Шога District Council мөө » 18 491 is 1 3.275 | - 119 | l 44? Do. 4{ 1st Deb. Stock (red.) 105 —108 4 3 8 | T ее 
Ilkeston District Council... „, 15 151 + 19 7 967 + 121 | 8;| .. , Cape Electric Tram Shares | ......... — — 
Ipswich Corporation ... DNE „ 18 39 T 21 7 2,592 |- 120 | |, 57 Colombo Tr. & Ltg. 57 Ist Mt. Db. 06 —1001 5 0 0 Š 
ее Thanet Со. ej о» | 183 + 62 33 9.871 |+ 250 1 6% , Havana Elec. Ry. Con. Mt. 5% 

W e n eas 2 18 2,043 ed 1.000 50 year Coup. Віз. ..... . 5 - 90) ʻO | 88 
Keighley Corporation TES „ 16 160 | + 15 , 46 6,929 1+ 549 10% Бу Kalgoorlie Кс. Trame.5 por Ca en 5 90% 5 11 0 ks 
Kidderminster & District... 1 10 109 | + 11 18 1,762 !- 57 Б „A Deb. Stock. di. 91 —95 550 vs ЛЕ; 
Kilmarnock Corporation .. , 18 300 | + 40 52 8,229 |+ 135 | Б 6% Do. 6 per Cent. “B” Ditto... 80-81 |7 2 6 К ate 
Kirkcaldy Co tion ...... | 55 oe m фы: EV 5 1/0 Lisbon Elec. Trams. Ord, .......... 15—1ү{|38 9 6 A s ae 
Lanarkshire Trams Oc. н 161,271 + 310 200 д1, 10? к 4,311 100 77 Do. 6 per Cent. Cum. Pref. ...... 16&—1 5 1 0 E e] 
рпеш 5 „ 15 1.221 290 920 22. AIS ＋ 6,151 [ St. 6% Do. 5 per Cent. Reg. Mort. Debs 98 — 151419 0 V . 
Leamington ...... —ͤ—j—. . ogy 0 n. + lj is 2.533 — 121 St. 57 | Madras Elec. Trams. 5% Deb. Stk. 93 —101 | 4 19 0 Ja Jull 9б ee 
Leeds Corporation ......... | „ п „500 | + 555 5 41554 4 3.002 | St 44% Montreal St. Ry. Sterling 44 per | 

‚ „ 13 6.905 + % | i Cent. Debs. (1922)..................... 10? —101|4 6 6 103) | .. 
Leicester Corporation „ 18 2.365 + 137 20 2.350 + 492 | st ге Perth E. Trams. Ist Mt. Db. Stock] 102 106 4 14 3 |, 
Leith Corporation., 8 4914 + 39 52 26,379 ＋ 6,443 jz Фао Paulo Tramway, Light & Power 
Lincoln Corporation | $e E н 
Liverpool Overhead Riy... „ 19 800 + le | 3) | аз + 3% | „ nl 5 per Cent. it M i] asye 5 в 0 sòi | ei 
Liverpool Corporation ...... » 11 11,014 + 357 19 198,083 :+ 3,179 s ve RE RUNS Ist Mt, 35500 555 мы ы 0 
*London County Council ..| , Ho 32,116 | + %% 6 176,507 + 19,381 MEN 

on Un eeescesi a 17 7,198 + 621 420 110,716 3,923 | 

Lowestoft -. Con i tet | рз | sen ro ai ELECTRICITY SUPPLY. 
Maidstone Gorporation „ 15] 115 4 127 750 Ф 6 | 
Manchester Corporation: | o» 19 14.956 | + 2,084 7 | 975,031 + 9,055 5 3/0 Adelaide Elec. S'ply Co. 64 Cu. Pr.“ 11-5] (511 0, .. 
Mersey Railway .. we Ы 18 1,790 + 176 20 36,523 t 1,706 10 3/1} Bombay E. S. & T. 6. En. Pf. £8 jul. 72 — df | 5 15 0 " S. Б,» 
Merthyr... „ 10 211 ＋ 16 Is 3.650 + 217 | 8b. 43. Do. 4} per Cent. Deb. du e 9o —95 411 9 
Metropolitan Dist. Жайна „ 19 7,886 | - 250 2 154,555 — 3,198 E 5/ [Calcutta Elec. Supply Urd.. | 8$ 5 2 0 sa ede 
Me po ШШ. Trams, „ 10 4,575 + 1211 18 73.601 + 16,987 5 2/3 t Do. £4 paid... 6—1 „рш „| е 
Middicton.. AR „ 10 315 -F 26 18 5,837 + 118 50 57 City of Wellington Elec. Lt, and 
Nelson Corporation „ 18 uI + 10 8 1,152 + 102 | Power 5 per Сеш. Reg. Ist Debs. | 13 —51 413 0 - — 
Newcastle-on-T yno Corp. .. „ 18 4,052 4 311 7 28,151 ＋ 753 5 . Есе, Ltg. & Trac. Co. of Aust. а 
Newport (Mon.) .. „ 18 630 T 5 7 1.100 + 253 | per Cent, Cum, Pref. . ... 21-24 x 
Northampton Corporation. | "mr 137 + 2ó 17 2.552 — 2| 8. 57 Po. Sper Cent, Deb Steck. КОКОС 88 —02 ^5 8 6 
Oldham, 1 Hyde „ 10 602 + 35 18 10,626 |+ тез St. 57 Еке. Supply Co. of „„ | 
Oldham Corporation.. | „ 19 1,564| + 255 8 15,7 КЕ ; Cent, Ist Mort. Deb. St. 98 — 98 5 2 0 pi edo. 
Perth (N. B.) Corporation . „ 15 116 | + 10 | 52 7,985 | - St. 6% Indian Elec. Sup. & Trac. Со. Deh. 
Perth (W. A.) Elec. Trams. . „ 17 1,364 | - 39 20 29,590 — 620 St. Rd. Prov, ens . 196 —1(9 5 10 0 
Peterborough . „ 10 125 | + 8| Is 2,022 + 25 16,74 Kalgoorlie Elec, Power & Liz. 6 
Portsmouth Corporation . „ d8| 1,761 | + 1 7 12,80 — 129 ber Cent, Cum, Pref. . . 11 1 
Potteries ...... мн „ 10 1.890 92 1з 33.355 + 1 | St. 55 Madras E. 8. Corp. b ger Cent, 
Preston Corporation „ 15 715 + | 7 5.086 + 201 „ onsth. Deb, St. | 12-072 15 2 6 
Rochdale Corporation ...... 8 i - ss | | З 116 Rand Electric. ... еа, 
Rotherham рач. wel „ 16 577 T 105 17 3.789 + 63 ] og Hiver Plate Electricity Co. Ord. .. 14 . idi 
Rothesay . вы 2a dU 95 - 17 15 1.5633 — 7 D 12 ! Do. 6 per Cent, non-Cum, Pref 4, 4 16 8 01 
Salford Corporation| —€— A = as 9 ү | 2 Si. 522 Do. 5 per Cent. Deb. Stock... 97 — 10) 5 0 0 
Shceraess ......... TUM ўй 5 55 x 1 15 "ux ыш 15 5 3) Rosario Elec. Co. 6. Pret (LH 20.000 5 — 51 5 9 6 . 
Sheffield Corporation. „ 19 5,152 ＋ 573, 3 13,3% оир. % Shawinigan Water X Power 5 per | | 
Singapore Trams. ........| „18 | $9,365 | 4 81,410 | 7 59, 307 Elz 0 Cent. Bids, S. rip 93 — 100%) 6 0 0 | 
(a) These comparisons are with tlie corres ponding period last year. j Pius 3 days ` - lu cule Ula ting Z the vield, allow: ance m been made for accrued interest but not 


* Partly electrical. Minus 3 days. { MinusZdays, 8 Plus 2 days. Por redemptivn, { Ex Dividend, 
y y y: 
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M |Last Price | RATE USIN et т 
= DIVI. - NAME. W VIII B. | DIVIDEND EE М Кыят ; Price | BATE % | Drvipenp | BUSINESS 
1 NAME. Wed., | YIELD- WEEK ТО 
S DEND hp Мау вр. : маха. | 5 ривр Mar 2. xp 008 Ir 22 
High- Low · | WT MI ee IE 
| | ELECTRICITY SUPPLY. два. ele ELECTRIE MANUFACTURING, м. | LEGS d High: СЯ 
10 9/0 | Bournemouth & Poole Elec, Sup. Ons 04-103 6:6 € 2 5 . 1... | Aron Electricity Mere ы i-i | ` E s | Md 
10! 4/8 Do. 4} per Cent. Cum. Pref. ........ -10 4 10 0 vi к 100,71 Do. 6X Cum. Pf. s 21-35 7 16 0 5 
10 (% | Do. 6. per Cent. Cum. Second Pref. 14.13 5 11 8 Ve 1 9/4! | Babcock & Wilcox Ord.. 5 —~4 5 о 0 т: " 
St. zd Do. 4j per Cent. Deb. Stock (red.) ..| 101 —104 4 6 6 " 1/0/74 Do. Pref... . 1—1 317 0 de ы 
aa : Some (Kent) a Lt. & IC A a 2 1 о a A 30 Eo. oper Gent H isi Ör Cables Ord. uer í 8 4 July, Feb `. | E 
5, 5/6 Brompton & Kensington Elec. Sup. Ord. 8-9- 511 0 2 St. 4 к Р er Cent. 1st Mort. Deb Gedi 13 c.g i Jan, oul <p жж 
5 36 Do. 7 por Cent. Рге!......................... | 541— 4 | 4 6 0 Mar, Sept St. 4 British 1 oms'n-Houst'n 43 Ist Mt.Db. 02 96 411 8 i v 
St. 4% Central Elec. Sup. Со 4* Guar. Db. Stock, 100 -18'317 06 > .. 5 .. British Westinghouse 6 per Cent. Pref... 1 —1i | ES 
5 ?'6 Charing Cross -End & Cit y)BI. Sup. Co tł- 4 5 18 0 Feb, Aug St. 4% Do. 4 per Cent. Mort. Deb. Stock ... (4 —€8 5 18 0 : КЕ 
t 9/3 TO 23 per Cent. Pref. .... 5 0 0 | Feb, Aug 2 „ Brush Electrical Engineering ... m 4 - | March Е Е 
St. 4; Do. 4 рег Cent. Deb. Stock (red.)... n - 41 0 es 2) Do. 6 per Cent. Pref. non- Cum. 1 -14 8 6 0 Mar. & Бр... e 
5 2/3 Do, City Undertaking Abe Cm. Pref. | 83-4} 5 9 0 s Bt.| 4 Do. 4) per Cent. Perp. Ist Deb. Stock 8) —62 418 0 | Ma ' Sept 3 
5 2/3 Chelsea Electric Supply Ord. ............... 33—41 5 6 0 March St.] IX Do. Perpetual 2nd Deb. Stock 15—18 5 14 6 жыЛ 8 
St. 44% * Do. 4] per Cent. Deb. Btock (fed.) . 10¹ с 4 4 0 June, Dee 5 6.0 | Callender's Cable Con. Ord............... 414 6 13 8 Jan, „Jus, 1017 104 
10 7,0 City of London Electric Lighting O rd.. 91 10 6 17 0 Feb, Aug | 10у, 5 9/6 Do. 5 per Cent. Cum. Pref. . » 185 59 4 7.0 Jan, July 
10 60 Ро. 6 per Cent. Cum, Pref. ............... ı 114—124 4 16 0 | Jan, July St % Do. 4j per Cent. Ist Mort Debs. ds 1054—1093 4 8 0 Kov, May | EP. rep 
St. БУ * Do. 5 ber ‘Ceut. Deb. Stock (red.) 124 —)24 4 0 9 June, Dec |1244 1 0/05 f Castner- ellner Alkali Со. ..... ............ 143—154 5 14 0 xm 1; Ж 
Bt. 44% Do. 44 рег Cent. 2nd Deb, Stock Ceed.) 97 —100 4 10 0 99 st 44% . Do. 4j per Cent. Ist Mort. Deb. (red.), 97 —102 4 8 0 | | 9$ .. 
5 52 County of Durnam Elec. P.D. Ord........... 4 —43 4 7 0 April, Oet 10 55 Chadburn's (Ship) Telegraph Ord. ...... 15-16 7 5 0 т de 
5,57 ро. 5 per Cent. non Cum. Pref. .. 4—5 |6 4 0 | April, Oct 10/7); Do. 0 per Cent. Cum. Рге!................ 14-1 5 4 0 dn 
10 6/0 County of London Elec. Supply 0 Ord...... 76—04 5 17 6 8 on *Orompton & Co. (Nos. 1 to 54,000)... | 1 -4 3 10 8 Jan, Jul „ AAT, 
10 60 . per Cent. Cum. P 104—114 5 4 0 Mar, Sept 113 100 57 Do. 6 per Cent. Ist Mort. 508, пе) 967—994 5 1 0: Jan, 105 ye en 
St. 4 Do. 437 Deb. Stock (all paid) (red.). 16 —N9 |4 2 6 з b 2/0 | Dick, Kerr & Со. Ord. отав отат Т^ ле 
St. 44; Do. Second Deb. Stock Prov. Certs,.. 95 —98° 1 12 0 5 0/7: | Do. 6 per Cent. Cum. Pref. . ИЕ 11 aL 416 0 Bent | Pod A 
5: 3/6 Folkestone Electricity Supply Co. Ога. | ` 4—4 |5 2 0 St. 44%: Do. 4j per Cent. Deb. Stock . 109 - 105 4 6 6 КУ 1043 a 
5, 2,6 | Do. 5 per Cent. Cum. Pref. ............... 5 —53 4 11 0 5 ҮА Edison & Swan United (“А” Bh.) (espa) | 1—1 10 2 0 b. A tT 
St 431 Do. . Deb. Stock (red)............... 97 —100 4 10 0 b 4/2 | Do. (£65 paid) . д m 411 6 19 Aug H aes 
5 50 Hove Electric Lighting Ord. ............... 7-74 600 St: 4 Do. 4per Cent. Mort. Deb. Stock (rd. ) 85 —87 |412 0! June De „ 
b 5/0 Kensington & Knightsbridge Ord........ : 8-94 5 5 0 " St. 5 Do. 5 per Cent. 2nd Deb. Stock. £9 92 5 8 6 ? d Ж 
b 67 Do. 6 per Cent. Ist Pref. .. e. 6}-7 4 5 0 Jan, July 5 47 | Edmundson's Elec. Corp. Ori -1à 10 0 0 H'If-y ear) a e 
м. 4” Do. 4 per Cent. Deb. Stock (red.) .. 97 -100 4 0 0 A 5| 3/0 Do. 6pertent. Cum. Pref. . №: 9$ 11 0 0 AER Y. 13 
St. 4/  Kensipgtn. & Kngtbg. Co. & Notting Hill St.] 43x Do. 44 per cent. 1st Mort. Deb. » (red. ) 87-90 5 0 0 = 
i Co. (Joint Station) 4% Deb. Stock ol bane 99 12 | 313 0 2 *^, Electric Construction Co... 3 т, Jul — 
3 243 London Électric Supply Ord. , sees] 16—94 5 13 0 2 9/93 Do. 7 per Cent. Cum. Puto s if. CN 0 0 July .. Le. E we 
5 3.0 По. ы Cent. Pre . 44—14 614 0 ds 10 5/0 General Electric (1900) 5% Cum. Pref... | 84-98 5 7 0 у. —— se 
Bt % er Cent. 1st Mort. Deb. ......... 6-98 4 9 0 Mr. Ju. S, D St. 4€ Do. 4 рег Cent. Ist Mort. Debs.......... | 92 и. 440 м PN 
5 4/0 | Metropolitan Electric Sup. Ord. ...... 51-64 (611 0 A pril, Oct b, 10/0 Henley's Telegraph Works Ord............. n -12} 5 17 6 Feb Aug Pos "M 
t 233, Do. per Cent. Cum. Pref. . .. 6—5} |4 5 6 Jan, July 5 93 Do. 4% per Cent. Pref. ..... -63 318 8 Feb, Au е = 
St. J Do. і per Cent. Deb. Stock Ist Mort. 16 —109 4 2 9 June, Dec st. 431 Do. 4% per Cent. lst Mort. Deb. Stock 107 —109 1 2 6 uo n 
St. » Do. er Cent. Mrt. Deb, Stock red. ) 93-91 314 6 3 — | 10 15/0 India Rubber, Gutta Percha, &с., Wrks. 151—154 026 i Au 15i 57 
100 44: Midland lec. Corp. ſor P. D. ist Mort. Db. 95 —93% 4 12 0 s: 974] 1% 4% | Do. 4 per Cent. Debs. | 8 —100,4 0 0 ý г» 
16 5b; | Newcastle & Dist.Klec. Ltg.Ord.(£9 paid): ic 6 8 1 Feb, Aug 1 1/27 Richardsons, West VN „Lid. ‘Ord. 1— 1 17 6 0 i 2 
100, 4 Do. 43 per Cent. реБ. ........ ............ 4 10 0 Jan, July 1 0/7) Do. 6 per cent. m. Pref. . Ж mE -i 6 10-07 ee 225 
5 8% , Newcastle Elec. Supply Ord. кы 97 sat 5 8 1 Feb, Aug Si. 4х Го. 4} рег Cent. Регр. Deb. Stock. " —1(0 430.0 T ! өө 
Ы ЬУ | Do. 5 per Cent. non Cum. Pref. . tj-83 .4 7 9| Feb, Aug 1 | Simplex Conduite Ord. ...... . 1 E v 
100 у 20; А рег Cent, мо Вир. red. 1907. 98 — 100 | : 10 0 | Jan, y b | Do. 6 per Cent. Cum. Pref, .............. a » ve РА =» 
187 c ijs ounties Elec. p. ZEE —1 5 6 | Mar, Au 19 Telegraph Construction & Main on ` 
Ра ош Е аа = S TEES 
| ottin i ectric г РЕЛАРН РТРК -1 arch .. l 2, ickers, Sons & Maxim, Ltd. 3—917 
b 46 | Oxford Electric Ога. . esee. 6 —64 5 8 0| March .. 1 0 | Do. b per Cent. non-Cum. LU coi Hi 94 A 1 0 x ^ дуз 
St. 47 Do. 4per Cent. Deb. Stock 38-94: 41 6 T St. 5X | Do. 5 per Cent. non-Cum. Preferred nad 45 4 к pues 
5 50 St. James & Pall Mall Elec. Ord.......... 79-14 6 1 6 Feb Aug St. 4z t Do. 4 per Cent. Ist Mort. Db. Sk. (red) 102 —104: 817 0 T ae ea 
5 3/6 | D 7 ne Cent. Pref, .. .. 64-74 4 13 0 Feb, Aug 100 431 Do. 4} per Cent. 2nd Mort. Deb. (red.) 105 —107 | 4 4 0 E Dr 1023 
St. 34, er Cent. Deb. Stock (red. ds £8 -98 315 8, = 1060 J.G. White & Co. 5 per Cent. Com) Prf.) 00—10 | 5 0 0 Е И 
С Snuthfeld Markets Electric Sup. Ord... 1} -2} 8 | 6: .. . Willans & Robinson Ord. . 1119 | ue 850 3i +. 
St. 47 Do. 4 per Cent. Deb. Stock.. 73—77 5 4 0 | bi... Do. 6 рег Cent. Cum. Pref. . ees| 80—44 | n Apr, Oct | tá 2. 
Г UIS | Bu Metrop’ Bened € a P . : 0 100, 47, | Do. 4 per Cent. 1st Mort. Debs......... 79 83 416 6 May, Novj .. | .. 
1 0/88! Do. 7 per Cent. Cum. Pref... | 1là-18 415 0 
St. 43. Do. 4j Ist Db. Stk. Red.. 2451107 230)-4 7 $ | " Mekong | 
5| 2/6 , Urban Electric Supply DEI. cine а 1'—24 100 0 ia 10) .. Amazon Те ертар —.—.—j 8—34 e ul June, Dec | .. ө» 
5 26 | Do. 5 рег Cent. Cum. Pref, ........... 2 31 7 3 0 а 100 5% Do. 5 per Vent. Debs. (red) . . 88—91 610 0 n | wii. аа 
St. 44; Do. 44 per Cent. lst Mort. Debe 04 — 97 412 9 К 954 . | 8t. 15/0 Anglo-American . . . 61 ) 6 о 6 | Y,My EN A 
f 66 Westminster Elec. Sup. Ord. Akn 91 1 6 3 0 Mar, Sept - St. 30,0 Do. Preferred ...................... t 107—108) 6 11 ON r My. Ag. Nel 07 
5 23 | Do, 4j per Cent. Cum. Prei 6-62 313 3 ЙА St. 13% Do. Deferred . . 2 eH 46 8 F,My,Ag,N| 2 $i 2А 
| St., 4 Commercial Cable 4 per Cent. Deb. Stk. 9211— ) 4 4 6 Jn AbJyO 9 95 K 
ELEGTRIC RAILWAYS, TRAMWAYS, 2c. | Т Nes л а С celo ee 
St! 4% | Baker Бі. & Waterloo 4* Регр. Db. St| 90-15 4 4 0 5 2/0 Direct Spanish Ord... SIT] A- 5106 Feb, Aug | ү ЖЕ 
1 1/U | Bath Elec. Trams Pref. Ord. ...... j-i 1514 0 b! 5/0 Do. 10 per Cent. Cum. Pref. шлш 83-9} 5 8 0 Abril Oct | не - 
1| 0/6 | Do. брег Cent. Cum. Pref... i-1 5 0 0 50 432 Do. 4} per Cent. Deb... ..... . . . 107-1057 4 7 0 ue uly к Сб 
St. 437 Do. 4} 1st Mort. Deb. Stock (red. )..| 94 - 99 | 411 0 |, 20! 4/0 | Direct United States Cable . ^ 163—153 6 17 6 12 Wt J 0 161 153 
St. 4}! B'ham & Midland Trams 4] Ist Db. Stk. 96 -£9 1411 0, A 100 44% Direct West India Cable 43% R Db. (rd.) 100 —10z [4 8 0 | Ju zb 
1с 98% Bristol Tramways & Carriage Ord. ..... 144-143 6 8 0 Feb, Aug St. 65/0 Eastern Ordinary . . . iji & bonus, 159 —14t 1418 6 145 AT J 50 1403 135 
16 4 Do. Cum. Pref. (fully paid)... . . 898—989) 4 5 0 | 5 St. me t Do. shper Cent. Pref. Stock . 884—004 | 3 17 3 Је Ap, 7,0 90 | 594 
st. 4% | ро. 4perCent. Debs. . 10) 282 3 18 0 | Feb, Aug St. 4% Do. 4 per Cent. Mort. Deb. Stic (red) 104—100 8 6 v | M. P ND ds 
X .. British Electric Traction Ord... — —— 2 — 21 12 0 0 me 10 200 Pacha xtension . ees 13k- 14} ‚ 4 19 0 J re Jy,O 14 | I3! : 
10 6/0 | Do. 6 per Cent. Cum. Pref... esc CF (451813 0! Feb Aug St. 4Z Do. 4 per Cent. Deb. Stock | 104—104! 8165 0 | Fel Aug 196 1083 
St. 5X | Do. 5 per Cent. Perpetual Dobs. ..... 990 - 103 4 17 0 m 100 4« | Eastern & B. African 4% Mort. Deb. de 98 —101 1819 0 Feb, AUS | 
St. 43 Do. 4) per Cent, 2nd Deb, Stock ...... 79 —899 5 9 6 " 25 47 Do. 4% Mauritius Sub. Debs. (red.) . £841—1004| 4 9 о | Ma Nov 0 n | a 
St. 4 Central London Ordinary Stock. „0 —72 5 11 O0 June, Dec 10! 30 G. N. (of Copenhagen), with Coupon 70... 34 —86 6 19 0 dai, Jul : . 
St. 15 Do. 4 per Cent. Pref. Seen o2 -or 7 5 9 иш 100 4% [ur comede. Pb. (red.) 100 —102 4 8 о. Janr Deoa |: 
Rt. o. Deferred Stock.... . ... 52-55 . 0 ; 12/6 1Indo-European..................... eese «x all, 563 | з 
100 1X Do. 4 per Cent. Debs. ..... 103 166 8 15 6 Gos id ro Mackay Соо Common Mn : о 0 | May, Nov ? j 
St 4% | Charing X,Zuston&Hmpstd Per. Db. Stk, «3—6 41% 0 . {100 42 Po. Preference ... —.—.—. 114—172 1611 6 Ja, Ap,J 0 al ae 
t 0/6 | City of Birmingbam Trams. 52 Cm. Pref. 44-5 5 0 0 ] ..  Marconi's Wireless Teleg. Co | „Ap, J, "a 2 
Jon 4X | Do. 6 per Cent. 1st Mort. Debs......... | 8-11 319 0 100 4% Pacific & Europe'n Tel.4 1 Guar. Dbaired.) ae —1004 3 19 6 | June, Dec 8 H 
St. 2% | City & South London Bly, Con. Ord. .. 41 —48 419 0 Feb, Aug Jo 4% West African Telegraph Shares .. lu —108 (816 0 о. 1| X 
St. 5X | Do. 5 рег Cent. Perp. Pref. (1891) . 117 —120 4 2 9! Feb, Aug 21 1/3 tWest Coust of America ..... 14-18 (319 9 а Co Бя 
Si aY ОВО а ненен (5-108 4 4 9. » 100 4% | Do. 4 per Cent. Debs. — 9) und 319 0 Jan, July ' .. | = 
Bt. 5X Do. (1901) . ... .. . MM 115 -118 440 » . | io .. west India & Panama e Сүр Мау Noy 
St. 47 Do. 4 рег Cent, Perpetual Debs. ...... 1 2 05 316 0 May, Nov 10. 8/0 Do. брег Cent. lst Pref, . sues 8-8 17 1 0 May Nor 5 sp 
1¢ 6/0 | Dublin United Trams, ee Ltd. Ord.. 113-183 8 18 6 ps | . [10 .. | De. 6 per Cent. 2nd Pref... eee АТА May Nov ' Е ee 
16 6/0 | Do. брег Cent. Pref... . 1-3 14] 4 2 9: 100 5% Po. 5 per Cent. Debs. .................... 100 — 103 4 17 0 Jan, Jul jp ©З 
) 4/0 | Gt. Northern & Cit y Rly. | Pref. Ord. (4% 24 -8 "E . 10 3/0 Western Telegraph . . 187 144 4 19 0 Mr In oD ні 13} 
Jn 2 G. 5 үшын» Ord. £ A : M 0 st.) 4% Po. 4 рег Cent. Deb. Stock (red.) ... ‚ 102 —105 | 316 0 i EET 
5t. . рег Сеп е OCK деа — | 
St. 402 e e Co. 441 b. 81 93 — 101 4 9 0 2 TELEPHONES. | 
16.07 $ Imperial Tramways Ord...................... 12-13 618 6 Mar, Sept ° 
10 6% |! Dol 6 per Cent. Pref. . .. diHii5 6 6| Mar, Sent 1% 1 ec ree ae Coll Trust: | 
St. 4j X : Do. 44 per Cent. Debs. ere 69 -101 4 9 0 Jan, July "m Ce per ips 5 ia i Bi, — 92—94 4 5 0 А | ek - 
5 1/3 | I. of Thanet E. T. & Lt. 5 per Cent. Pref. 1—2 " i E Chili T 1 el. 6% 1s МК. 99 —101 4 19 0 к: i: dea 
Ft. 47 Do. 4 per Cent. Dob. Stock............... 63—73 5 9 6 | o 90 Ais i Video Telephon Qu ——.— 61—71 5 11 0 August.. 
St. 47/0 | Lancs. Utd. Trams 5° Prior Lien v6. St. 95 —93 LEM [| ) 0/4! Do! 6 „ one Or p MEE: —1% i414 0 " i4 же 
11. | Liverpool Overhead Railway Ord. ........ 18 -14 .. Feb, Aug 1 10 5 N Vo C. rd Ste QD ae —1 5 0 0 s NEUE as 
10 57 ро. 5 per Cent. Pre. . ' 6—7 7 3 0 Feb, Aug St. G4 n AD f. Bt eum EE n. 103 —110 5 9 0| T 14% пе 
St. 4% Do. 4 per Cent. Deb. . 83 —f0 4 9 0 Jan, July St. 437 Do с Cen „ „ "Т, 5 3 0 | 8 beg |e 64 
10 50 | London United Trams. 5% Cum. Pref. 7111 5 143 ‚. 10 ео 355 6 per Cent. Cum. re "i eee 114—134 |4 9 0! Feb Aug . 3 
Ft. 4%: Do. 4 per Cent. 1st Mort. Deb. Stock £5 - 8). 4 10 0 р оек Coni, nd 14 lu -12 5 0 0 Feb, Aug Es 
st... | Mersey Con. Ord. Stock. ......... eid dom 9 = E EO a op Cent. non-Cum. 8 Pref. babik 4 10 0 Feb, Aug 5j; е 
st | De. 3 per Cent. Perp Pref. 7-10 = a. 4 St. sgg ` Do. Deb. Stock 34 per Cent (гей) .. 008 -674 (3 11 9 June, Dec Ds 
1 .. Metropolitan Elec. Tramways Оа yv $8, EN Bt Rs 0 dis К дЫ; Cent, Deb: SEG пе) т — 102 3 18 0 | 1003 m 
1 0/6 Do. 5 per Cent. Cum. Pref, Е 227-3! 5 3 0 ! C (9? л Ax Cum. Pref. кз: го 1,8 4 17 6 April, Oct 13 эе 
St 44%) Do. 4) рег Cent. Deb. Stock 90 99 411 0 - 1 ет: nd б per Cent. биш. Deb. 8 K. T 11—14 4 16 0 "m uc ae 
b | New Gen, Tract. 6 per Cent. Cum. Prei. 112 May ... St. MD T ‘le | per Cen k К S bes 95-94 4 90. a = P 
10 "T Potteries Electrie Traction Ота. ......... 52 41 6 8 0 » St. 4440 еер TH Co. - Ky pad. Stk(red.) £9 —102/4 7 0 | e" n 
10 51 | De. 5perCent. Cum. Pret, i... 5 7 6 13 „ Feb, Aug DO utet Riyor PME: e Th 5 9 6) July. en „жа 
St. 44У t Do. 4 per Cent. Deb Stock | 9(! 20934. 410 8 Ф а 5 2,6 : Do. 5 рег Сеш. Сиш. Pref.. mere 5—54 , 411 o June, Dec 2 ке 
13564 S. Met. Мес Trams A Ltg. 676 m Pret 21 1% 9 16 і мб 3A Do. 5 per Cent. Deb, Stock (red. е 10) - 12.4 8 3 Inne. Dee е 
St. 36 3 Dew $ per Cent Peb, Steek... S2 c6 4012 i 
100 Fd Sunderland Inet. Elec/Trins.5z 15tM t DE *6 —9) : 1 ; FINANCIAL, INVESTMENT, &c. 
.. 57% Underground Elec. Ry . Co. of London.. п = T ; 19 5 9 0 Мес. X Gen. Investment 6Y . Pref. LEG i 
ees Yorkshire (W. B., Elec. Trams. Ord. ] RE i а > 10 о i Telezraph & Ta 2 104—11 | H a n 4 А 7 " aD 
5 Do. 6 per Cent. Cum. Pref. N 21—34 | 10 20 De. € per Cent. Pref... ees 13.—1½ | 4 50 0 25.4510 M. и 
St. "14 Do. 4$ per Cent. Ist Debs. . . 00 24 415 9 10 o% Submarine Cables Trust (Cert.)... . 127 —130 4 12 0 April, Ос iu А 


* In calculating the yields, allowance has PG iiie for accrued interest but not for АЕТ f Ex dividend. } Tbe London Stock Beben Committee have declined to quote these, 
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NOTES. 
— — 
Hot-Wire Oscillographs. 

THE electromagnetic form of oscillograph has been so 
universally used during the last few years that it was with 
a feeling of some surprise that members listened to a de- 
scription last week, at the Institution of Electrical Engineers, 
of an oscillograph depending simply on the heating proper- 
ties of a current. For such an oscillograph it is necessary to 
produce, in the first instance, a polarised form of instrument, 
which is done by superposing the alternating current on 
a constant continuous current, traversing a double system 
of heated wires in differential fashion. But the difficulty 
which will occur to everyone as a most formidable one, and 
generally considered as insuperable, is the natural slug- 
gishness of a hot wire system, and the fact that it is losing 
heat аб a rate dependent on the temperature. This difti- 
culty is overcome by Mr. J. Т. InwIN in an ingenious way 
by combining the instrument with a condenser shunted 
by a resistance for pressure measurements, and with a 
self-induction for the measurement of current. Regarding 
the heated strips as very leaky thermal condensers, they 
are compensated by an electric condenser which is made 
appropriately leaky by the resistance in parallel with it. 


The whole arrangement is a very pretty illustration of 


the application of elementary laws of heat and electricity. 


| The L.C.C. Power Scheme. 


À FURTHER stage in the career of the London County 
Council's power scheme was completed last Monday after a 
short debate in the House of Commons, and as the result 
the Bill was read a second time and was referred to a 
“ Hybrid" Committee. The debate was more than usually 
uninteresting, and as the speakers appeared to know little 
of the technical phases of the problem the usual random 
statements were noticeable. Sir E. CORNWALL regarded 
the Dill as а panacea for all the supposed electrical evils, 
which would grow to a terrible magnitude if the Bill 
were rejected, and if the existing companies could no 
longer be kept at bay. Mr. Cave, on the other hand, who 
spoke from the point of view of Kingston, curiously 
enough failed to see the virtues of the Bill, although it is 
supposed to provide advantages for outside ratepayers at 
the expense of the ratepayers in the London district, and 
he stated that outside authorities in writing to the London 
County Council had only received the bare satisfaction of 
acknowledyments to their letters. The one important point 
in the debate was that in the event of powers being con- 
ferred on the London County Council to transfer or lease 
its powers, the conditions are to be embodied in the Bill, 
or in a subsequent Bill. Now that the scheme has reached 
the Committee stage, the proceedings will doubtless become 


more interesting. 
ead 


Telephonic Transmission Measurements. 
ELSEWHERE in this issue we conclude our abstract of 
the discussion on Messrs. COHEN and SHEPHERD'S Institu- 
tion Paper on “Telephonic Transmission Measurements.” 
As was evident from the discussion, this Paper has aroused 
considerable interest in telephonic work, and Mr. GILL’s 
appeal that more attention should be paid to the subject 
by the technical colleges was timely. A considerable 
amount of experimental work is undoubtedly still required, 
and the oscillograph is proving of inestimable value to those 
engaged in carrying out such research. In investigations 
of this kind theory and experimental research should go 
hand in hand, and we are glad to find that Mr. GILL recog- 
nises the value of such work as that of Mr. HEAVISIDE. 
Theoretical investigations of that kind are not easily 
understuod, and on that account are apt to be under- 
valued as a means of progress in a subject of great 
difficulty, and one that has remained somewhat stationary 
for years. It is very noteworthy, as Mr. EVERSHED men- 
tioned during the discussion, that, although the telephone 
was introduced about 30 years ago, it still remains, as an 
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instrument, practically what it was at that time. Some 
colleges are now paying considerable attention to the sub 
ject of telephony, but generally it is not sufficiently recog- 
nised, and consequently does not receive the attention 
which is due to it. 


Turbo-Generators. 

IN our last issue we gave results of some tests carried out 
by Mr. MERZ on a 3,500 kw. turbo-alternator by Messrs. 
Parsons in which a consumption of 13:189 lb. of steam per 
kilowatt-hour was obtained, and was claimed to be the best 
result ever recorded for steam generating plant. This record 
has not remained for long unchallenged, for we notice in the 
annual report of the General Electric Co. (U.S.A.) that four 
Curtis turbo-generators of 8,000 kw. capacity are in opera- 
tion in one of the stations of the Chicago Edison Co., and 
that a recent test on one of these machines showed a steam 
consumption of less than 13 Ib. of steam per kilowatt-hour. 
In fairness to Messrs. Parsons we may mention that the 
test at the Carville power station was taken on a machine 
which had been at work for six months, that the conditions 
of the test mentioned by the General Electric Co. are not 
stated, and, of course, the Curtis set was very much larger. 
Doubtless Messrs. Parsons will be prepared to create 
a further record in due time, but meanwhile such figures 
serve to draw attention to the excellent results obtainable 
with large turbine sets. When account is also taken 
of the small ground space occupied, the absence of vibration 
and the great capacity for overload, it is not surprising 
that turbine sets are now so much in favour for electric 
power stations, even though reliability is a feature that is 
still claimed as an asset belonging essentially to the re- 
ciprocating type of engine. 

More Business with Less Profit. 

Ix some of our manufacturing concerns the cutting of 
prices has now been carried to such a point that the profit 
made on certain work is scarcely worth considering. This 
seems to be the case in the work of the Brush Electrical 
Engineering Co., and may account for the opinion expressed 
by Mr. E. GARCKE at the annual general meeting last week 
that an effort had been made to, improve the position by 
doing a larger volume of trade at a smaller proportion of 
profit, though he ventured to think that the policy should 
be to do the smallest amount of work that was necessary 
to carry on the business, and to do that at a larger 
profit. There are a good many people who will prob- 
ably disagree with Mr. САКСКЕ, for the whole aim of 
standardisation is to enable the manufacturer to do 
a larger turnover with a smaller profit on each item, 
and yet to produce a financial result which is on the whole 
entirely satisfactory. It is quite possible, however, that 
Mr. GARCKE was not quite correctly reported, and that 
what he really wished to convey was the opinion that 
work showing a profit below a certain amount should be 
avoided. A good many companies seem to be working almost 
on the principle of doing evil that good may come. In the 
case of a manufacturing company, the evil consists in doing 
work with no profit in the hope that work will result later 
on which will bring profit as well as work; but it is not 
unlikely that the day may come when the continual doing 


of evil in this way will be found to produce too little good 
to make it worth doing at all. 


Telepathy and its Cure. 

Fok some reason or other the secretary of a learned 
society is popularly supposed to be a compendium of 
knowledge of all kinds, and on that account he is apt to 
receive inquiries almost embarrassing in their character. 
The following letter is an instance of the kind of know- 
ledge that is expected, and was actually addressed to the 
secretary of one of the well-known scientific societies, 
though, for obvious reasons, we think it best to leave the 
epistle incomplete by omitting the name of the writer :— 

Sin: Can you kindly inform me if Electuary is the name of the 
medicine that is used to drive out or destroy all Telepathy-influences 
out of the body, or what the name is, and where it can b» obtained? 
A friend of mine is very interested in it. 

Yours truly, 
А further application ran as follows :— 

Dear Sir: For various reasons I have the idea that my Phrenic 
nerves have been electrified for some considerable time. I have 
inhaled plenty of ground metal dust in my occupation under 
the influences of Telepathy Influences, or some Wireless Telegraphy. 
The presence of crystallised substances lends colour to my belief. 
Have you any opinion to give me regarding Telepathy, or so-called 
imaginations ? 

Yours faithfully, 

P.S.—What are these new Italian forces we read about in the 
newspapers in scientific readings on spiritualism? І have an idea 
they have been very busy with me. 

For the benetit of our readers who may not know, we may 
mention that an electuary is a * vonfection " of medicinal 
powders made up with honey or sugar. No doubt tele- 
pathy is somewhat rampant at the present time, and may 
become an epidemic, but we fear that even the hyssop of 
our forefathers would be insufficient as a remedy, and a 
drug sufficiently powerful to remove such influences from 
the afflicted would be terrible to contemplate. It is 
interesting, however, to learn from a final communication 
that tincture of aluminium is one of the acknowledged 
remedies for telepathy. | 


— — ¶• äĩ— 8. —— 


Association of Teachers in Technical Institutions. — A con- 
ference of this Association was held at Leeds last week when 
a number of Papers were contributed by members. In the 
course of one of the discussions Mr. W. J. Lineham said that 
the greatest difficulty in technical education was the lack of 
sympathy and interest on the part of the employers. Mr. 
Duncan (of Leeds University) stated that their best students 
canie from the elementary schoo!s, and by far the worst were 
those from Eton, Harrow, Winchester and Rugby. 


Cable Interruptions. Date of Interruption. 
nee, . Jan. 18, 1904 
Garachico (Teneriffe) Santa Cruz de la Palma July 12, 1906 


Grand Canarv— Lanzarote Sept. 18, 1906 
Panama — Buenaventurr aaa Feb. 28, 1907 
Buenaventura — Santa ЕІера.................. Feb. 28, 1907 


Electrical Appliance for Ascertaining the Oross-sectional 
Area of Wire Rope.—Mr. C. McCann recently brought for- 
ward, before a meeting of the Transvaal Institute of Mecha- 
nical Engineers, a method for obtaining electrically the 
cross-sectional area of wire ropes. The arrangement, which is 
specially adapted for use on haulage ropes in mines, consists 
of a transformer whose primary is connected to an eens 
supply, while its secondary is in series with an ammeter an 
a coil, wound on a hollow bobbin ; this coil is placed round 
the rope whose cross-section is to be determined. The self- 
induction of the secondary circuit is low when the rope is not 
passing through the hollow coil, but rises on its insertion, 
producing a decrease in current in proportion to the self- 
induction produced. For a particular coil, a 1} in. rope brought 


down the current from 220 to 120 amperes, and for every 
1 per cent. alteration in the mass of the rope the current varied 
1 ampere. The instrument can be calibrated for any par- 
ticular size of rope as required, and it is intended that the coil 
should be kept permanently round the haulage rope, so that 
any decrease in the diameter can be at once noticed. It is 
understood that the Rope and Safety Catch Commission intend 
to test this appliance. 


Incorpora ted Municipal Electrical Association.—The twelfth 
Annual Convention of the Incorporated Municipal Electrical 
Association will be held at Sheffield, from June 25th to 28th, 
under the presidency of Mr. S. E. Fedden. A very complete 
programme of meetings, visits and entertainments has been 
arranged. The Lord Mayor of. Sheffield will welcome members 
of the Association on the opening day, and the presidentia! 
address will be delivered. Among the Papers to be read 
are: Extension of Electricity Supply to Outlying Dis- 
tricts,” by Mr. К. L. Acland; “Depreciation,” by Mr. 
С. Н. Yeaman ; and “ Alternating Current Distribution,” by 
Mr. A.J. Cridge. The annual general meeting will be held on 
June 27th. Visits have been arranged to the River Don 
Works of Messrs. Vickers Maxim, and to the generating 
stations of the Sheffield Corporation. An excursion will be 
made to the “ Dukeries," and there will also be a reception by 
the Lord Mayor of Sheffield. The annual dinner will take 
place on June 27th. 


afforded during the Convention should communicate with the 
Secretary as soon as possible. | 


Three-Wire Generator.—An objection which has been urged 
against the usual three-wire generator relates to the fact that, 
since the series field winding is arranged in two parts, it is 
necessary to duplicate the equaliser conductors when several 
compound-wound machines are to be connected in parallel. 
Mr. E. Rosenberg has taken out a patent in which he proposes 
to connect the main series winding in only one of the outside 

leads and to provide a supplementary 
winding in series with the neutral con- 
ductor of the system, as indicated in 
the diagram. The supplementary wind- 
ing is provided with half the number of 
turns of the main winding, and is elec- 
trically connected in circuit so that its 
magnetism adds to that of the main 
winding when the two are traversed by 
currents flowing in the same direction. 
It is evident that when the two sides of’ 
the three-wire systém are equally loaded’ 
there will be no current flowing in the supplementary winding, 
while when a difference of load occurs this winding will be 
traversed by a current equal in value to the difference between 
the currents in the two outside mains. In other words, the 
supplementary winding is traversed by a current which is the 
algebraic sum of the currents in the outside mains. 


Electric Goods Locomotive.—The Brooklyn Rapid Transit 
Co. has just completed a very large electric locomotive for 
goods traffic. According to the Street Railway Journal it is 
31 ft. long over all and 7 ft. 34 in. wide over the side sheath- 
ing. The total weight, including the equipment, is about 57 
tons. The two trucks are of the Baldwin type with 37 in. 
diameter steel-tyred wheels. The truck wheel base is 5 ft. 10 in., 
and the distance between truck centres is 16 ft. Each truck 
carries two motors rated at 150 H.P. each and geared 15:54. 
Two trolley wheels are required to collect the current. All 
of the machinery, air reservoirs, &c., except the motor com- 
pressor, are placed inside the car. Special precautions were 
taken to prevent earths, all suspended materiai being insulated 
from the hangers with insulated bolts, and the wires run in 
loricated conduits. The control system is of the unit-switch 
type. Manual control has been retained and the limit switch 
and line relay omitted because for a great portion of the 
time the locomotive will be used for shunting. The first 
notch of the controller gives the coupling position when it 
is intended to move the locomotive a few inches in coupling 
cars. Оп this notch two extra resistance frames are inserted ; 
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in addition, there are seven more series and seven multiple 
positions. The resistances are mounted on each side of the 
locomotive, and are enclosed in sheet-iron boxes. They are 


cooled through slits made in the side of the locomotive. The 
contactors are also mounted in the car. There are three 
main lighting switches and two change-over switches. The 


former are for the 50 c.p. head-lights, gauge and marker 
lamps, and on the centre circuit are five 16 ср. incandescent 
lamps. One change-over switch changes the marker and gauge 
lights and the other the head-light. These switches are 
mounted on a side wall panel at one end of the locomotive. 
The battery-charging current comes through the compressor 
motor circuit, but no current can flow to the batteries until 
the energising of a relay, which closes the battery circuit. 
This-prevents the current to the compressor from reaching the 
battery until the opening surges have died down. 


Electric Railway from Milan to Genoa. — The United States 
Consul at Milan gives the following particulars of an electric 
railway, 85 miles in length, which is to be built between Genoa 
and Milan. The cost is to be £9,400,000. Electricity will be 
generated by water power by three 24,000H.P. turbines. To 
complete the line 19 tunnels will have to be built, the most 
important being 12 miles long, which will require six years for 
its construction, The cost of the line will be about £100,000 
per mile. It will have a double track, the trains being hauled 
by ‘electric locomotives. The latter will be combined with 
baggage cars, with two sets of trucks, having four axles, each 
axle being driven by a 300 H.P. motor, and will weigh 45 tons. 
It will be possible to operate at a speed of about 54 miles an 
hour over the parts with a gradient of 1 in 125, and at a 
speed of 80 miles an hour on the level. Trains will be run of 
three cars, each car carrying 50 persons, the whole train 
weighing 150 tons. These figures are for the express and local 
trains. The express trains will run every two hours. The 
locals will run much oftener, and will collect passengers from 
the smaller towns and take them to the express station further 
along the line, where passengers can transfer. All locals will, 
after leaving Milan, take all passengers collected from. the 
smaller stations to the station of Tortona—the only express 
station—as well as those locals starting from ‘Genoa. The 
express trains will take passengers from Milan to Genoa, or 
vice versa, in 14 hours, while the locals will require 23 hours. 
In this way there will be 20 trains per day, carrying an average 
of 6,000 persons. The 70 to 100 goods trains which will run 
every 24 hours will have combination locomotive and baggage 
cars of the same size and power as those of the passenger 
trains, and will pull 30 waggons, each weighing 22 tons, which 
includes 12 tons of goods on each car, so that the train will pull 
in all 700 tons. These trains will run at a speed of 20 miles 
an hour on the inclines and about 35 miles an hour on the level. 
To prevent accidents, there will be no level crossings along the 
line and 372 bridges will be built. The principal tunnel will 
be constructed from both ends at once, and at the same time 
in eight places along the line, shafts being sunk for the pur- 
pose. In all, this tunnel will be constructed from ten borings, 
at thesame time. Ву the time the tunnel is ready the whole. 
line is expected to be finished. 


—— ——— ee 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, May 31st (to-day). 
М№овтн-Елвт Coast INSTITUTION Or ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting in the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-upon-Tyne. 
Paper on Some Experiments in the Magnetic Character of 
Vessels," by Capt. W. Bartling. (Adjourned discussion.) 


MONDAY, June 3rd. 


SOCIETY or ENGINEERS. | 
7:30 p.m. Meeting at the Royal United Service Institution, White. 
hall. Paper on Working Experiences with Large Gas Engines,” 
by Mr. C. A. St. О. Moore. 


FRIDAY, June 7th. 
Roya. INSTITUTION. | 
9 p.m. Meeting at Albemarle-street. Lecture on Studies in: 
High Vacua and Helium at Low Temperatures,” by Prof. Sir 
James Dewar, F.R.S. 
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RESULTS OBTAINED BY THE USE OF CAR-METERS.* 


BY М. WATTMANN. 


In this report upon results obtained on the Continent by 
the use of car meters, the author diseusses the value of such 
meters as a check on the ability of the motorman. The meter 


used may be an ordinary electric current supply meter, but a. 


much simpler and cheaper instrument consists of a clock which 
registers time when current is being supplied to the car. An 
example is given showing how the price of current decides 
to some extent the type of meter to be used. 

We are able to supplement this report by a diagram showing 
the economy effected at Frankfort by the use of meters, and 
we also give some details of the clockwork meter made by 
Messrs. Hartmann & Braun for this purpose. 


Since the cost of current in tramway operation may rise to 20 or 
25 per cent. of the total working costs, it is important that as 
great a reduction as possible should be made in the consumption, 
and this reduction is a gain which is not much decreased by the 
first cost and upkeep of any apparatus used for this purpose. 
The consumption depends, in the main, on the motorman; and 
most tramway managers, especially those who have had the meters in 
use for some time, agree that by this method of control the skill of 
individual motormen may be determined. Figures obtained from 
a number of tramways, where these meters are installed, show a 
reduction of from 4 to 20 per cent. in the current consumption. 

Two systems of meters are at present used—current meters and 
clockwork meters. Only watt-hour meters have been employed as 
current meters. One of the members in answer to the question- 
naire proposed the use of ampere-hour meters, by the employ- 
ment of a nearly constant voltage; but this system does not yet 
appear to have been adopted. Clockwork meters consist of a simple 
clockwork movement, which is in gear until the motorman switches 
off the current ; these instruments, therefore, measure the time the 
car is using current. A third type of meter—revolution meters 
have been tried in Hamburg and Frankfort; they indicate the 
number of revolutions of the wheels (and thus indirectly the distance 
covered) while the car is under current. This type of meter does 
not appear to have given good results, for it is no longer in use. 

Clockwork meters do not measure what is required—the con- 
sumption by the car—ind it may be asked why these intruments 
have been used for a system of current control. As mentioned bya 
number of members, the current meter is sometimes affected by the 
shaking of the car; further, its accuracy decreases after a few 
weeks and its indications then become valueless. Numerous tests, 
which have been lately carried out in Cologne, completely con- 
firm this opinion, All the current meters that were tested lost 
their accuracy, and their use on а large scale has been aban- 
doned. It should, however, be noted that some makes, 
which (according to answers received) have given good results, 
were not tried in Cologne. According to numerous members, the 
meters tried have not given satisfaction ; others state that they have 
given good results. It must, therefore, be concluded that the dif. 
ferent types of meter placed on the market are of very different 
qualities. In Berlin, for instance, Thomson-Houston and Eibig 
meters have been used since 1901; they are considered very accu- 
rate, require little attention and after six months’ service only sh w 
differences of 1 or 2 per cent. At Bremen, where 181 Eibig meters 
are in use, they »re highly praised on account of the ease with which 
they are repaired and their sufficiently exact operation. At Ham- 
burg, where more than 600 of these meters have been installed since 
1903, the tystem is considered simple and solid in construction. Its 
upkeep is small, and cleaning and adjustment can be done easily 
and quickly. It therefore appears that apparatus does exist which 
gives satisfactory results if carefally handled. It msy be remarked 
that, according to the information furnished, the degree of accuracy 
required in this apparatus and the value set upon their good opera- 
tion are quite individual matters, and this may explain the dif- 
ferences of opinion. A number of members lay inconveniences 
to the charge of current meters that do not occur in clockwork 
meters, notably their lack of accuracy and uncertainty of operation. 
Clockwork movements, which work with an almost absolute accu- 
racy under all conditions and, notwithstanding the shocks to which 
they may be submitted, only require repairs very seldom, have been 
known for a long time. The movement of the gearing, which is 
worked by the handle of the controller is, besides, so simple that 
there can be no mistake about the good operation of this apparatus. 


* Translation (somewhat abbreviated) of a report by Herr Wattmann 
(Direktor der stüdischen Strassenbahnen, Kóln) on the replies received 
by the Union Internationale de Tramways et de Chemins de Fer 
d'Intérct local, in response to the questionnaire sent out to the members, 
presented at the annual meeting at Milan. 


Further, the price of the clookwork meters is much less than that 
of the current meters, for, from the replies given to the questionnaire, 
it appears that the total price for installing а current meter is 
between £6 and £10, and for a clockwork meter about £2. 

If from the point of view of the accuracy of the readings 
obtained, of the good operation of the apparatus апа of the lower 
first cost and upkeep, the clockwork counters are at the present 
time preferable to the current meters, and will prebably be equally 
во in the future; then it remains to be discovered whether, as 
regards the end to be attained, clockwork meters will replace current 
meters. Opinions differ on this point. Partisans of current meters 
contend, not without reason, that the idea of measuring the current 
is only to economise it, and that the motormen can only be made to 
reduce the consumption, if they see that the current used by them 
is really measured and not a third quantity, which has no direct 
relation with the energy consumption.  Partisans of clockwork 
meters consider, on the contrary, that the time during which the 
caris under current is in practice sufficiently proportional to the 
energy used under the same traffic conditions. Theoretically, it is 
clear that there is no actual relation between the energy consump- 
tion and the time during which the car is under current, for, 
even without the use of the resistances, the energy expended 
by the motors is never constant for equal lengths of time. 
Doubtless, for a given length of track the shorter the time under 
current the less will be the current consumption, if the motorman 
passes as quickly as possible over the resistance notches and de- 
grades а minimum of energy in braking. These two conditions 
will be evident if it is considered that the expenditure of energy will 
be a minimum when none is degraded by the brakes; in other 
words, when it is entirely used for driving the cars. Working on 
the resistances, like braking, implies a loss of energy. The most 
rational way of making a journey between two points would be to 
bring the controller to full speed as soon as possible, to leave the 
handle for some time on the last notch and then allow the car to 
reach the stopping place by its acquired velocity, without braking. 
This method of driving а car consumes а minimum of energy. The 
energy consumption and the length of time under current no longer 
vary in the same ratio when the car carries two motors allowing 
parallel and series operation. Parallel working of the motors will 
give the least time under current, for in this case there is a large 
energy consumption in а shorter time. As electric cars are now 
generally equipped with two motors it may be feared that the use 
of clockwork meters will cause the motorman to operate as much 
ав possible in parallel, leading in certain cases to rather unecono- 
mical working. In my opinion this point cannot be determined 
theoretically, and must be left to be decided by experience. 


The energy-consumption depends, not only on the skill of the 
motor-man, but also on other cireumstances, which in certain par- 
ticular cases cannot be taken into consideration because they cannot 
be foreseen. It has been said that reducing the energy cousumption 
to a minimum does not always imply rational operation. For ex- 
ample, the motorman who passes rapidly over the resistance notches 
not only starts by jerks, but wears out the motors. The energy con- 
sumption can never, and should never, be used for determining in- 
dubitably the exact skill of the motorman. If, however, experience 
shows that the total time the car is under current is sufficiently 
proportional to the current consumption, doubtless this method of 
control will produce, as regards economy of energy, the same 
results as the direct measurement of current consumed. From 
answers received to the questionnaire, it appears that three under- 
takings (Frankfort, Dusseldorf and Hagen) have been able, by the 
use of clockwork meters, to obtain a large decrease in energy con- 
sumption, the results obtained at Frankfort being specially note- 
worthy. Since May, 1905, clockwork meters have been installed on 
241 cars and great economies of energy have been obtained. The 
greatest economy was 19 per cent. during one month, as compared 
with the corresponding month of the previous year. (A graphical 
representation of the results obtained are shown ір a curve following 
this report.) The results obtained by the use of clockwork meters 
may be considered as favourable. It is, however, premature, on 
account of the small experience acquired, to pronounce definitely on 
the value of these instruments, and it is thought more prudent toleave 
the question as to which of the two meters, clockwork or current, 
preference should be given for the control of the motormen open. 


In order to be able to study thoroughly, whether the clockwork 
meter really possesses all the qualities necessary for judging the skill 
of the motormen, it would be of great interest to make a practical test 
by fixing a clockwork and current meter on the same car and com- 
paring the readings of the two apparatus. 

Some members are only supporters of the control of motormen 
by meters in a general way; some fear that the personnel, in order 
to reduce the energy consumption to a minimum, will not keep to 
the prescribed time table, and others that the motormen will start 
up too quickly and drive without the caution necessary for the safety 
of the passers by. These points need not be exaggerated, for meters 
have been employed on a large scale and have not yet caused the 
dangers to which allusion has just been made. 
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With reference to the first cost of meters, it has already been 


mentioned that the cost of current meters including the fixing varies 


between £6, 5s. and £10, and for clockwork meters between £1. 15s. 
and £2. Though the first cost of different types of meter does not 


vary much, it is otherwise with the cost of upkeep; according 
to answers received, the upkeep varies per 100,000 car-km. from 
If, however, members who 
have had long experience are consulted, the differences are not so 
marked. Thus at Berlin the expenses аге 17s., at Hamburg 278. 6d. 
and at Magdeburg 21s. 23d. It is interesting to note the length of 
service between two examinations; at Dresden it is six months, at 
deburg one month. With refer- 
ence to the upkeep expenses of clockwork meters, the results obtained 
on the Frankfort tramways show that they have been used for eight 
months on all cars and that during that time no repairs have been 
considered necessary. Besides, as these meters consist only of a 
simple clockwork movement, it is probable that the upkeep expenses 


8s. (Dresden) to £7. 10s. (Copenhagen). 


Hamburg two months, and at M 


will be a minimum. 


In considering how the meter readings should be applied to the 
eontrol of motormen, the question arises up to what point it is 
necessary to take into account all the accidental factors which in- 


fluence the energy consumption, and how this is to be done. The 
(2) Type and 


principal factors are: (1) The type of motor car. 
number of trailers. (8) Particulars of the line (gradients, curves, 
frequency of stops, speeds, &c.). 


the general traffic in the districts served. The skill of the motor- 


man cannot be determined in a trustworthy manner on a single 


journey ; it can only be obtained after a succession of journeys. 
Under these conditions the factors which influence the energy con- 


sumption will compensate each other as the number of observations 
The atmospheric influence can be more easily 
In the same 
way with the occupation coefficient and the general traffic in the 
areas served. Concerning this last point it may be remarked that 
the daily routine of the tramway personnel is generally established 


becomes greater. 
eliminated, as this is the same for each motorman. 


by a predetermined arrangement. As the importance of the traffic 


at the same hour and on the same line is a practically constant 


quantity, it follows that for the same shift the factors which in- 


fluence the energy consumption in one way or another are of a 
The occupaton coefficient of the cars 


and the importance of the traffic of the street will influence all the 


very nearly constant value. 


motormen in the same way when all have worked the same shift. 


Under certain conditions the line profile may have an important 
It is evident that steep inclines 


effect on the energy consumption, 
increase the consumption, while steep declines decrease it. The 
consumption may be greatly increased by the number and sharp- 
ness of the curves, by frequent stops, by the ease with which the 
motorman can watch the track,and by the amount of the general 
traffic in the area served, which may necessitate frequent applica- 
tion of the brakes. 

The influence of the peculiarities of the line on the energy con- 
sumption is very important. Besides, it is not always possible to 


organise the shifts in such a way that during the period of control 
(usually а month) all the motormen will have made nearly the same 


number of journeys on the different lines. The peculiarities of the 
lines cannot, then, at first be eliminated. This method of working is 
followed by all members who use the system of meter control. 


The influence of the type of car on the energy consumption is 
relative; it is important when the types in service are very dif- 
ferent. When the weight of the car does not vary much it need 
not be taken into consideration in calculating the energy consump- 
tion. It is, however, evident that the number of trailers must be 
taken into account, though as regards their type what has been said 
about motor-cars also applies. 

If the means employed by members to utilise the readings of the 
meters are studied, two well-determined methods are noticed, in 
spite of differences in detail. One of these is employed exclusively 
with clockwork meters. In the first case, the meter card on which 
the readings of the meter are recorded is on the car fora day ; in the 
second case it is on fora month. After verification by the motor- 
man the conductor notes the reading in his way-bill at the end of 
each journey. Ав the same car is generally used successively by 
different motormen, and durin, the course of the day it may sor e- 
times draw one or m^re trailers, it is necessary that all these par- 
ticulars should be noted on the card, in order that the skill of the 
different motormen may be obtained from their energy consump- 
tion. А standard consamption, which will serve as a basis, must 
be established for each line. This standard will vary with the 
route, the type of car and the number of trailers. 

In order that this standard consumption may be obtained with 
the greatest possible accuracy, the current consumption for each 
line for each type of car and for each different make-up of the train 
is noted on every journey. A series of observations is thus obtained, 
whose mean gives the standard consumption for the case considered. 
This method is rather complicated, but it gives the most exact 
resulte. A method of control like that detailed naturally gives rise 


(4) The state of the atmosphere. 
(5) The coefficient of occupation of the cars and the importance of 


to a fair amount of administrative work. It may be simplified if, 
when calculating the current consumption, the different types of car 
and the number of trailers are represented by a reduction coefficient 
based on experience. By this coefficient the different consumptions 
can be reduced to that of the standard car without trailer." Тһе 
consumptions of the standard car need only be noted for each line. 
The mean value of these different consumptions will give the 
“ mean consumption of a standard car without trailer for a journey 
on a certain line.” Simple multiplication of this value by the 
reduction coefficient will give for each line the standard consump- 
tion for the different types of car and the amount required for the 
trailers. Several members simplify this method still more, for they 
do not determine the mean consumption for each line afresh each 
month. They are content to find once forall a standard consump- 
tion based on former observations. They consider it no longer 
necessary to calculate monthly the different mean consumptions. 
All the methods have one common point, the determination of a 
standard consumption for each section of the line. This standard 
consumption once determined allows the work of the different 
motormen to be evaluated. It may be noted that the methods used 
for this purpose are sometimes very different, but they all agree 
in that the arithmetic mean of the different consumptions on each 
gection should be the basis for judging each motorman. 

Certain members base the valuation on the ratio of the watt-hour 
consumption per day to the standard consumption. Others deter- 
mine it per car-kilometre or per ton-kilometre. One undertaking is 
content to mark the motormen on a scale from 1to 5. In this last 
method the standard consumption corresponding to each of the 
marks is previously fixed. It is different for each line and for each 
composition of the train. For example, on a certain line for а ser- 
vice with onetrailer motormen receive mark 1 when they consume 
less than 120 hectowatt-hours, mark 2 when the consumption is 
between 191 and 133 hw. hours, mark 3 when it is between 
134 and 140 hw.-hours ; mark 4 when it is between 141 and 154hw.- 
houre, and mark 5 when it exceeds 154hw.-hours. The monthly 
marks are determined either by taking the mean of the marks for 
each journey or by determining mean daily marks. 

When the system of control is by clockwork meters, the method 
employed for evaluating the readings are different to those described 
above, which are all based on the use of current counters. The 
cards on which the readings are noted are no longer attached to each 
car but to each motorman. 

On tramways the working hours of the personnel are generally 
laid down by an arrangement of several “ shifts." These shifts are 
worked by all the motormen in turn. They are fixed in advance, 
so that & certain shift contains the same hours, the same number 
of journeys, the same make up, апа sometimes also the same type 
of car. It follows that each shift is repeated each day under the 
same ігаће conditions. It is therefore rational to take as a basis of 
comparison not the consumption per journey, but the consumption 
per shift. In this method a standard basis value must be established 
for each shift. Members who use this method have determined 
once for all this standard basis value by previous trials. This method 
is still further simplified when the motormen and the conductors 
simultaneously change shift and when they always change cars to- 
gether. The readings of the clockwork meters can always be 
entered directly on the waybill by the conductor, and as special 
cards are no longer necessary, this method considerably reduces the 
clerical work. Тһе calculation of the current consumption, or, 
rather, of the length of time under current of the cars, can be made 
at the same time as tbe other calculations obtained from the way. 
bills. The motorman’s mark can be determined by the use of a 
small table giving the standard consumptions. Then the marks 
obtained daily by the different motormen are collected in а special 
table and the arithmetic mean deduced. 

A review of the different methods used for the evaluation of the 
meter readings shows that there are certain fairly complicated 
methods, which doubtless give rise to long calculations. There are, 
however, others which are very simple and only require à minimum 
of administrative work, but are inconvenient because less accurate. 
If the accuracy of the different methods of control is compared— 
that is, if we seek to find out to what extent the different factors 
influencing the current consumption have been taken into considera- 
tion—it will be recognised that the determination for each period of 
observation of a mean standard consumption of the different types 
of motor car, with or without trailers, removes all errors due to the 
motor cars and trailers; up to a certain point it even removes 
errors due to the meters. Errors due to the motor cars may 
result from defects in the propelling mechanism. In trailers 
these causes of error need hardly be feared, and it is quite 
sufficient to note the influence of the trailers on the current 
consumption, reducing the consumption on journeys with trailers 
to the consumption with a single motor car by a reduction 
coefficient. This simplification seems more commendable, as the 
load of the car is never taken into consideration, and this load, 
especially for trailers, is of some importance, for in that case the 
ratio of dead weight to the load is subject to large variations. But 
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even in motor cars defects in the propelling mechanism are neither 
sufficiently frequent nor important enough to justify in themselves 
the inconveniences caused by a fresh determination of the mean 
values. But the eventually bad operation of electric meters should 
be noted; it is evident that & current meter operating badly may 
modify the results considerably. In calculating afresh each time 
the mean value of the consumption by each car, not only is this 
cause of error eliminated but the difference between the mean and 
the standard consumption is determined. It is probably for this 
reason that most members who use current meters consider that 
they cannot avoid the inconvenience caused by fresh determinations 
of the mean consumption. Clockwork ineters, on the other hand, 
operate more regularly and, owing to the fact that this system of 
controlis based on the length of time the cars are under current, 
the determination of the mean consumption for each particular саг 
is not possible. 

In considering the advantages of the methods which have just 
been described the idiosyncrasies of the different lines should be 
taken into account ; the method of control should be suitable to the 
inherent peculiarities not only of the working methods but of the 
ine profile and of the organisation of the administration itself. In 

general way, however, I consider that preference should be given 
io the simplest methods, for in consequence of the great number of 
readings the errors which may arise, even in the more complicated 
methods, cancel out and allow sufficient &ccuracy to be obtained in 
practice. This compensation of errors inherent to each separate 
reading is greater the longer the period over which the observations 
extend. If, for example, the marks are only given to the motorman 
monthly, during this time all motormen will have done practically 
the same work — i. e., all will have operated about the same number 
of times, with full and empty cars, on dry and wet rails, or on 
different types of car. A large error made in any one reading will 
not be important, for it will disappear in the mean value given by a 
long series of observations. Experience seems to confirm this point 
of view in this respect, that even undertakings that use the simplest 
methods in applying the meter readings are unanimous in recog- 
nising that the results obtained by the meters thoroughly agree, as 
regards the individual skill of each motorman, with personal obser- 
vations. 

Different members use different methods for applying the meter 
readings to instigate their motormen to reduce the current consump- 
tion toa minimum. A relatively large number reward the best 
motormen with monetary premiums. The results thus obtained 
have been satisfactory, and this method has not been found incon- 
venient. Other members, on the other hand, are lukewarm sup- 
porters of the premium system ; they think that the distribution of 
these premiums would cause the motormen to pay more attention to 
ways of reducing the consumption and to neglect other factors neces- 
sary for tbe good operation of the cars. The e latter are content to 
give unskilled motormen further instruction, or to place them under 
the inspection of the head motorman. Several members try to work 
upon the self-esteem of their personnel by publishing the results 
obtained by each motorman in the various depots. 

The administrative expenses necessary for the evaluation of the 
figures obtained from the meters are naturally very different, vary- 
ing from 12s. to £4 per 100,000 car km. (62,500 car miles), 


The following conclusions may be drawn from the answers given 
to the questionnaire. It is thought that the experience obtained up 
to the present is sufficient to show that the use of meters affords a 
yery appropriate method of determining the skill of motormen. It 
is also thought that, by the use of relatively long periods of obser- 
vation, the secondary factors, which influence the current consump- 
tion, are sufliciently taken into consideration, t.e., sufficiently 
counterbalanced to obtain an exact idea of the skill of the different 
motormen. The chequered career of the method of meter control 
may be attributed, on the one hand, to the fact that manufacturers 
placed on the market numerous types of current meters, certain of 
which were badly designed and not fit for their work ; but also, on 
the other hand, because only tests made on a large scale give favour- 
able results, for the mean consumption can then be deduced from a 
large number of readings. 


With regard to the point whether the skill of the motormen can 
be determined by the use of meters, the question does not appear 
to be sufficiently cleared up for a definite opinion on the subject to 
be given. Experience obtained up to the present by the use of 
clockwork meters is of a too recent date, and although a further 
confirmation of the brilliant results may be obtained in the future 
it is not less true that there is a possibility of seeing them 
modified. 

Objections of a rather theoretical order sent by certain members 
regarding current meters do not appear to be a t ufficient reason for 
condemning them. We are of opinion that practical use alone can 
determine the value of these apparatus. If the clockwork meters 
come up to expectation, that is to say if they appear as suitable as 
the current meters for determining the skill of the motorman, there 
is no doubt that preference will in future be given to them. It 
seems scarcely probable that manufacturers will ever be able to place 


on the market а watt-hour meter as cheap, as sure in service, and 
as solid in construction as the clockwork meters actually obéainable. 

If the application of meters gives a method of determining the skill 
of the motorman it also leads to a decrease in current consumption 
and thus to a reduction in working expenses. However, the price of 
current plays an important part, in that expenses necessitated by 
the upkeep and depreciation of the meters and also by the admini- 
strative work of evaluating the readings, sometimes counterbalances 
the economies realised in the energy consumption. An example of 
this is interesting. Suppose that each motor car runs 40,000 km. 
per annum. If 1,000,000 car-km. are run per annum, 25 motor cars 
wil be needed. Ifthe price of each current meter is taken at £8, 
the total cost will be £200. The annual expenses will be :— 


Interest and depreciation (15 per cent.)............ £30 0 0 
Upkeep, 258. per 100,000 car-km. ................ 12 10 0 
Administrative эжогЕ............................ 25 0 0 

То&].......... Р „ £67 10 0 


If the price for energy is taken at 12d. per kilowatt-hour and the 
total consumption, including trailer service, is about 600,000 kw- hour, 
the cost of energy will be £8,000. If the use of current meters 
effects a 10 per cent. reduction, there is a resultant economy of 
£300 in the expenses for current, from which must be deducted the 
expenses set forth above. e., £67. 10s. The net saving will, 
therefore, be £282. 10s. If, on the contrary, the price of current is 


only 0'74., and if the consumption only decreases 5 per cent., the 
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Fic. 1.—DIAGRAM SHOWING Savinc BY THE USE or Can METERS 
EFFECTED AT FRANKFORT. 


resultant economy, in the expenses for energy, is £90, from which 
must be deducted, as before, a sum of £67. 10s. The net saving is 
then only £22. 10s. 

If instead of current meters the cars arc equipped with clockwork 
meters. the first cost for 25 at £2 each will be £50, and the annual 
expenses are :— 


Interest and depreciation (12 per оепї.)............ £6 0 0 
Upkeep, 108. per 100,000 oar-km. ................ 5 0 0 
Administrative work, £1 per 100,000 car-km. ...... 10 0 0 

lll 8 £21 0 0 


The employment of clockwork meters will, therefore, give a net 
saving in the first case of £279, in the second of £69. These two 
examples show that, in the case where current is very cheap, and 
supposing that the motormen already work satisfactorily, the use 
of current meters is not justified, on account of the resulting heavy 
expenses ; the employment of clockwork meters in this case is, how- 
ever, economical. The premiums awarded to motormen have not 
been taken into account in the above cases, and these would, of 
course, be deducted from the saving obtained. 

The answers given to the yucstionnaire show that, although 
opinions differ in details, the use of car-ineters has made great 
strides. The differences of opinion are numerous, so that a wish 
may be expressed that those undertakings where meters have been 
installed will continue their experiments, and will place before the 
Union Internationale statisties which will allow certain open ques- 
tions to be decided. 
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In connection with the above report by Herr Wattmann on “ Re- 
sults obtained by the use of Car Meters," we are enabled to give, 
through the kindness of Messrs. Hartmann & Braun, of Frankfurt. 
&-M., а description of the type of meter in use on the tramways of 
that town. The economies effected by its adoption are well shown 
in the curve (Fig. 1), for which we are indebted to the engineer of 
the Stadtischen Strassenbahnen, Frankfurt, and the results are 
favourably commented upon by the author in his report. 

The apparatus, which is illustrated in Figs. 2 and 3, consists ofa 
clockwork arrangement driven by a spring. The clockwork runs 
down in about 300 hours and is wound up by hand. Ав the meters 
only operate for about & third or fourth part of the total travelling 
time, the clockwork will go without winding for about 45 working 


days of 20 hours each. Automatic electric winding was considered 


superfluous and a wholly undesirable 
complication. The meter is provided 


with hour and minute hands and the ¥ 8 
dial is divided in the ordinary way. N | 
This method of dividing the dial was | | тт | BY 
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Fic. 2.— HARTMANN & Bracn’s CLocxk- 
WORK CAR METER. 


other recording instruments divided into units, tens and hun- 
dreds, mistakes were made in the readings. А dial with the 
usual clock divisions can be read ой accurately and quickly by all 
employees. 

The balance wheel, which is usually locked, is released by the 
armature of an electromagnet as soon as current flows through the 
winding of the latter. If the electromagnet is connected directly in 
ihe motor circuit, its pull decreases with the current, and for 
this reason it would have io be provided with turns suffi. 
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| arising from a failure in the insulation. 


cient to act with the weak current flowing, while the car is 
running down hill. The restricted space, and the fact that it is 
easier to fix apparatus with small conductors, caused the electro- 
magnet to be fitted with a high resistance winding. The pull of this 
electromagnet is so arranged that the meter is cut in or out with 
certainty when the voltage is between 350 and 600. The electro- 
magnet winding and series resistance are in parallel with the 
main circuit containing the motor and starting resistances. As 
soon as the motorman switches on, the electromagnet, not being 
dependent on the controller notches, will be excited by a constant 
current, the armature will free the balance wheel and the meter 
will come into operation. When the circuit is broken the armature 
re-locks the balance wheel. The clockwork movements are sur- 
rounded by a dust-tight case, which is earthed to avoid accidents 


X =Series Coll. 


Y = Magnet Оой. 
Fic. 3.— DETAILS OF CLOCKWORK METER. 


The conductors are sealed 
into terminals, which at the same time prevent unlawful tampering. 
Lead fuses are placed in the positive conductor, as is a choking coil 
for protecting the instrument against atmospheric discharge. The 
meter is fixed in а corner inside the car, во that the position of the 
hands can be read off from the interior of the car or from the 
driver's platform. Only one meter is necessary for each car. 
Fixing the meter on springs was considered superfluous after the 
experience obtained with motor-car instruments. 
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THE SPEED OF FLICKER PHOTOMETEBS. 
BY J. S. DOW. 


Summary —In this article the author describes some experiments in- , 


tended to investigate the connection between the sensitiveness of a flicker 
photometer and the speed at which the flicker disc is driven. A distinc- 
tion is drawn between the photometric comparison of sources of light 
which are similar in colour and heterochromatic photometry. In the 
first case a wide range of speed is permissible. But if the illumination 
of the photometer disc is very low this range is reduced and the sensi- 
tiveness of the photometer also becomes less. When sources of light 
which differ very greatly in colour are compared the speed at which fusion 
of the flicker occurs is higher, and the range of speed over which maxi- 
mum sensitiveness is possible is much narrower than in the former case. 
These facts are illustrated by curves connecting the frequency of the 
flicker and the smallest percentage change of illumination which the 
photometer enables us to detect. 


The fact that the sensation of flicker is dependent upon the 
speed of the flicker disc has often been referred to as a source 
of uncertainty in connection with the flicker photometer. It 
is, of course, well known that the photometer becomes insen- 
sitive if the speed is too high, and Mr. Trotter, in a recent 
letter to The Electrician (February 15, 1907, p. 695), referred 
to the apparent necessity of obtaining an exact critical“ 
speed as an inherent disadvantage of instruments of this 
class. It therefore occurred to the writer that some curves, 
on the lines suggested by Mr. Trotter, illustrating the con- 
nection between sensitiveness and speed would be of interest. 


In the experiments from which these curves are derived 
| the author made use of a grease-spot flicker instrument on 
| similar lines to that recently devised and described by Mr. 
‚ Wild (The Electrician, July 20, 1906, p. ). 529 

The grease-spot disc was driven by a special-governed elec- 
trical phonograph motor, by means of which a very constant 
speed could be maintained. In making measurements it was 
found most convenient to keep the photometer stationary and 
to move one of the sources of light. "The sources of light em- 
ployed were glow lamps, across the terminals of which a 
constant P.D. was maintained. 

The following method of defining the sensitiveness of the 
photometer was adopted. Tho movable source of light was 
brought up until the photometer appeared to be exactly 
in balance. The positions, on either side of this point, in 
which it could just be seen that the photometer was out of 
balance were then noted. The mean of a set of these observa- 
tions enables one to determine the change of illumination, on 
either side of balance, which could be definitely detected by 
the photometer, and the reciprocal of this quantity was termed 
the sensitiveness of the instrument. It should be noted, how- 
ever, that individual attempts at setting the photometer in 
balance would probably lie well within this range of illumi- 
nation, and, of course, the means of a series of such attempts 
would agree closer still, probably, under the very best con- 
ditions, well within 1 per cent. 

When comparing lights of the same colour, and under the 
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very ‘best conditions, a change of illumination of about 1°6 to 
1-8 per cent. on either side of photometrical balance could be 
detected. This corresponds to a total range of about 8-9 mm. 
at the centre of a 2 metre bench, for a movable photometer. 
With a Lummer-Brodhun contrast photometer the writer 
can get considerably better results than this, but the above 
range of sensitiveness is probably as narrow as the average 
photometrical arrangements permit of and sufficed for the 
purpose of the experiment. On the other hand, it is possible 
that a more perfect form of grease-spot ‘disc than that attained 
by the author would lead to greater sensitiveness. 
In considering the relations between speed and sensitiveness 
of a flicker photometer we must distinguish between the state 
of affairs when we compare two lights of the same colour and 
the state of affairs when two lights differing very greatly in 
colour are compared. In both cases, if the flicker disc is 
driven too rapidly, the sensitiveness of the photometer falls 
off, but the limiting speeds in the two cases will not be the 
same. 


THE COMPARISON OF LIGHTS OF THE SAME COLOUR. 
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higher speeds become inadmissible, the range of frequency 
over which maximum sensitiveness occurs is more restricted, 
and also the sensitiveness itself becomes less. Indeed, accord- 
ing to the author's experience, the flicker photometer seems to 
require an illumination of at least about 2 to 5 candle-metres 
to be operated at all satisfactorily. | 

А range of frequency of about 400 to 1,200 was, therefore, 
found to be desirable when comparing lights of the same 
colour. It is also evident that, with the great range of speed 
available for illuminations of 5 candle-metres and upwards, 
there should be no difficulty in striking and maintaining & 
speed which will give satisfactory results. | 


ТнЕ CoMPARISON ОЕ SOURCES ОЕ LiGHT DIFFERING IN 
COLOUR. 


In order that an object may become indistinguishable from 
its background the illumination and colour of both must be the 
same. The present case, therefore, in which the photometrical 
surfaces are illuminated by light of different colours, differs 
essentially from the former one. 

In Fig.2 are shown some curves, analagous to those in 


In this case, if the speed is too high, one finds that the Fig. 1, in which are given the results of comparing a nearly 


photometer can be moved over a considerable distance on а 
photometrical bench before the flicker becomes visible. The 
speed at which this stage is 
reached depends to some ex- 
tent upon the illumination. 

But it is evident that if the 
photometrical surfaces were 
quite perfect and the illumina- 
tion of each was the same, the 
boundary between the two, 
even when stationary, would 
become indistinguishable. We 
should, therefore, expect to 
find that when the photometer 
was in the position of balance 
no flicker would be visible at 
any speed. 

This was found to be the 
case at all moderate or quick 
speeds. But when the speed 
is very low indeed and the 
illumination fairly high, a 
flicker due to imperfections 
in the flicker disc was usually 
visible. It is not easy to 
make a grease spot in which 
the boundary between the 
photometrical surfaces can be made to yanish completely. In 
addition to this, any want of planeness in the disc, or varia- 
tions in the reflecting power of different portions of the same 
surface, &c., may give rise to a flicker which is not noticeable 
under ordinary conditions, but is evident if the speed is very 
low indeed. | | | 

This, of course, reduces the sensitiveness of the photometer. 

Apart from this question, however, if the speed approaches 
a value so low that the observer is able to follow the boundary 
of the photometrical surfaces with his eye as it crosses the 
field of view, the genuine sensation of flicker is not produced 
and the sensitiveness of the instrument falls accordingly. 

Some experimental results obtained with the apparatus 
already referred to are shown in Fig. 1. In the diagram the 
smallest change of illumination detectable by the photometer 
is plotted as ordinate. As abscissa is plotted the frequency of 
the flicker—i.e., the number of times the photometrical sur- 
face presented to the eye—is chang2d per minute. In this case 
the flicker disc was divided into four quadrants, the alternate 
quadrants being greased. The frequency is therefore four 
times the speed of the disc itself. 

The chief results brought out by these curves are as 
follows :—For illuminations above 10 candle-metres or so, the 
curves, at different iluminations, begin to coincide and the 
sensitiveness of the photometer is in each case maintained at its 
maximum value over a range of frequency of about 450 to 

1,100. For illuminations below about 5 candle-metres the 
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The speed at which the greatest sensitiveness is reached is 
much higher than before. Also, while the same order of sen- 
sitiveness as before is attainable, the range of speed over which 
it can be obtained is much more limited. Foran illumination 
of 20 candle-metres, for example, the frequency should lie be- 
tween 1,200 and 1,400. 

It is naturally to be expected that, at a given illumination, 
a much higher speed than before should be required, for the 
marked difference in colour between the photometrical surfaces 
itself gives rise to a flicker if the speed is too slow. This 
flicker cannot bemade to disappear for any position of the photo- 
meter and, therefore, interferes with the possible accuracy of 
the instrument. Even under these conditions, however, а. 
little practice enables one to judge the position of minimum 
flicker with a fair degree of accuracy, unless, indeed, the speed 
be very much too slow. But the range of speed is naturally. 
much more restricted than when the colours of the two lights: 
are the same, 

From the results given in Fig. 2 it is easy to calculate out 
curves connecting the appearance of the field of the photo- 
meter with the speed in the manner suggested by Mr. Trotter. 
in the letter before referred to. 

These are given in Fig. 3, in which the abscissa represents 
the scale in centimetres at the mid point of a 2 metre bench, 
and the ordinate the frequency. The curves are obtained by 
plotting the positions of the photometer in which a flicker 18 
just perceptible against the frequency. Some limiting positions 
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of the photometer in which, in spite of the presence of a con- | stance, between the light from an incandescent mantle and an 


tinuous flicker, it would be just possible to see that the photo- 
meter was out of balance, are also shown, in order to illustrate 
the loss in sensibility at too low speeds. 

The exact limiting point at which the flicker can just be 
made to disappear is not very definite experimentally, but 
probably lies somewhat as shown by the dotted portions of 
the curves. If a point could be found at which the two 
branches of the curve met one would infer that, at this par- 
ticular frequency, no change of illumination could exist small 


9°0 
8˙0 
70 
6'0 
5:0 


1*0 


1:0 


Percentage Variation of Illumination detectable by Photometer. 


1,000 1,100 1,200 1,800 1,400 
Frequency of Flicker. 


Fic. ©.—СВЕЕН LIGHT COMPARED AGAINST WHITE I IGHT. 


1,500 1,600 1,700 


enough not to be detectable by the eye. This condition 
cannot, of course, be fulfilled experimentally. 

At an illumination of 20 candle-metres the frequency at 
which it becomes impossible to get rid of the flicker is in the 


neighbourhood of 1,250. The accuracy—as indicated by the 
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Fia. 3.—QREEN LIGHT COMPARED AGAINST WHITE LIGHT. 


widening of the horizontal distance between the branches of 
the curve—is at a maximum for a range of frequency about 
1,230 to 1,400. At considerably lower illuminations corre- 
sponding curves are obtained in which the range of frequency 
corresponding to maximum sensitiveness is lower. At higher 
illuminations curves not differing greatly from those at 
20 candle-metres are to be expected. 

The colour difference between the sources was in this case 
greater than any likely to occur in practice. When dealing 


fatigue should be present. 


Argand burner, results intermediate between those in Figs. 1 
and 2 may be expected. 

The following, therefore, seem to be the chief conclusions to 
be drawn from these experimente. 

When comparing lights of the same colour, the range of 
frequency over which the sensitiveness of the photometer is at 
its best is sufficiently great to make it an easy matter to select 
a satisfactory speed. This speed should answer over the range 
of illuminations met with in ordinary work, but if the illumi- 
nation is very low a lower speed is necessary, and a diminished 
sensitiveness may be expected. When comparing lights differ- 
ing widely in colour a higher speed is required and the satis- 
factory range of speed is much more restricted. It is, therefore, 
not so easy to strike the exuctly correct speed as in the former 
case, but a little practice enables it to be found by trial with- 
out much difficulty. | 

Finally, it should be noted that very great exactness cannot 
be expected from experiments of the nature described. The 
sensitiveness of the eye to a flicker seems to be easily altered, 
and is particularly susceptible to the effects of fatigue. One 
would, therefore, expect results obtained on different days to 
differ somewhat, and this has been the writer’s experience. It 
is also inevitable that, in the course of the prolonged series of 
readings which such an experiment demands, the element of 
The repetition of these experi- 
ments, however, has always led to the same general results. 
Lastly, it must be noted that the eyes of different observers. 
do admittedly differ considerably in their perception of flicker, 
and the legitimate deductions from these experiments are, 
therefore, limited by the fact that they were obtained for the 
writer’s eye only. 


THE CHARING CROSS, EUSTON & HAMPSTEAD 
RAILWAY. 


The system of underground tube railways in London, due 
chiefly to the late Mr. Yerkes, is now practically complete, 
for the concluding line, * the last link," which runs from 
Charing Cross via Euston to Hampstead and Golder’s Green, 
with a branch to Highgate, is now nearly ready for traffic 
and will probably be open for public use by the end of June. 

The length of the route from Golder’s Green to Charing 
Cross is about 51 miles, and the branch line to Highgate 
amounts to about another 1} miles, so that а уёгу considerable 
increase is being made in London’s underground means of 
locomotion. 

The new line makes communication at Charing Cross with 
the District Railway and the Bakerloo tube, at Leicester- 
square with the Great Northern, Piccadilly & Brompton 
tube, and at Euston with the recently-opened extension of the 
City & South London Railway. In addition to the traffic 
which will result from intercommunication with the above- 
mentioned underground railways, theline also provides facilities 
for passengers travelling on the London & North-Western 
Railway via Euston and by the Midland Railway via Kentish 
Town. From the map (Fig. 1), which shows the new tube 
line, its relation with the other tube lines is easily seen, and a 
very good idea is obtained of the excellent facilities for rapid 
travelling now offered by the Underground Electric Railways 
of London. The London & North-Western Railway terminus 
has always been rather inaccessible, but this new tube to 
Charing Cross, and the increased facilities offered by the recent 
extension of the City & South London Railway for travelling 
to or from the Bank and the southern parts of the tity, should 
remove all such difficulties, and prove of great convenience to a 
large number of travellers. It would, however, have made a 
more convenient general arrangement if the different tubes 
had been so constructed as to afford through running. 
According to present arrangements it is impossible for rolling 
stock to be transferred from any one tube to the others. 

The traffic on the previously opened tubes has fallen far 
short of expectations, but it is to be hoped that, with the new 


with such relatively smaller colour differences as exist, for in- | intercommunications offered by the lines more recently opened, 
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the conditions may be considerably improved, and appreciable | number of houses are already being erected in the vicinity of 
assistance furnished for the solution of the problem of London | the station, and, as soon as the tube is opened for traffic, the 
traffic. . excellent facilities which it offers for rapid travelling between 


Map of the Charing Cross, Euston 
and Hampstead Railway and 
Associated Lines. 


а 
re 
‘oe 


POTTING MILL а PADDING f 
LADBROKE GROVE GWA 


SCALE OF ONE ише] 
THE ELECTRICIAN 


mQummOm CHARING OROSS, EUSTON AND HAMPSTEAD RAILWAY. ees METROPOLITAN DISTRIOT RAILWAY. 


mum uam E GREAT NORTHERN,PIOOADILLY AND BROMPTON RAILWAY. — ” " „ — (JOINT OWNERSHIP OR 
COLITE BAKER STREET AND WATERLOO RAILWAY. RUNNING POWERS.) | 
—Gm. e... OTHER ELEOTRIO RAILWAYS. — — — OTHER RAILWAYS. өөөөөөөөөөөөөөөөө LONDON UNITED ELECTRIC TRAMWAYS. 


cv 8 » 


` . 
~ “eye 
. 2 


Fia. 2.— VIEW TAKEN FROM THE PLATFORMS AT GoLURR's GREEN ‘TERMINUS. 


| The present suburban terminus of this new tube is at | the City and pleasant country surroundings will induce mauy 
Golder's Green, and the station is adjacent to the Finchley- | people to reside in the neighbourhood of Golder's Green. . 
road. At present the surroundings are quite rural, but a | l'ig. 2 іза general view taken from the position of the plat- 
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forms at the terminus and looking back along the line. As | Messrs. Price & Reeves, and the work was carried out under 
will be noticed from this view, the last few hundred yards of | the supervision of Мг. H. Н. Dalrymple Hay. 

the line are above ground, and the two entrances to the ! The running rails, which are in lengths of 45 ft. were sup- 
tunnels can be plainly seen in this view. Adjacent to the plied by the Carnegie Steel Co., and in order to obtain smooth 
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Fic. 5.—PLAN OF GOLDER'’S GREEN TERMINUS. 


о at Golder’s Green are the car sheds for the rolling 
stock. | 

As will be seen from Fig. 3 а great improvement has been 
made in the terminal arrangements for dealing with traffic. 
The tracks are interconnected so that an incoming train may 
run in on either side of the central platform and, after dis- 
charging passengers on one side, take in passengers 
on the other side. Thus it can start on its return 
journey, crossing if necessary to the correct return 
track, without any loss of time as is usually the case where 
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Fic. 4.—MetTsop or ANCHORING CONDUCTOR RAIL. 
Scale 1:8 i 


ап arrangement of separate arrival and departure tracks 
is adopted. | | i 
The construction of the track and tunnels is of exactly the | 2 
same type as that adopted on the other tube railways, and has 
been recently described in The Electrician in connection with 
the other tube railways. m Fic. 5.— TROLLEY CARRIAGE USED IN CAR SHEDS, 
Each of the running tunnels is 11 ft. 8in. diameter on the | | 
straight sections of line, and increases at curves up to 12 ft. | running a felt pad is placed under each chair. The gauge of 
6in. on those of short radius. The tunnels at the the track is the standard 4 ft. 83 in. | 
stations increase to a diameter of 21 ft. 23 in. The ventilation of the tunnels, as on the other tubes, is 
The contract for carrying out the tunneling was let to | effected by exhaust fans, each capable of drawing out avout 
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19,000 cubic ft. of air per minute. Fresh air enters by means the atmosphere, во that the train ia very rapidly brought to a 


of the lift shafts and the staircases. 
The positive conductor rail is fixed outside the track on 


standstill. In case of an emergency, due to the signals not 


operating, the motorman is able to prevent the opening of the 


Doulton stoneware insulators and the negative conductor rail vacuum pipe by means of an auxili ry handle and valve. 


is placed midway between the running rails on porcelain 


THE "LgTIMCAOURE 


Fic. 6. —* Morormen’s School IN GoLDER’s GREEN Car SHEDS. 


blocks. Trouble has sometimes been experienced on elcctric 
railways due to the creeping of the conductor rails. On the 
Hampstead tube a very simple means has been adopted for 
anchoring the conductor rails. Аз will be seen from Fig. 4 it 
consists of an iron attachment bolted to the 
conductor rail and fastened down by means 
of a strain insulator of the ordinary type, 
which is held in position by means of а 
spiked hook fixed in the end of a wooden 
sleeper. 

The rolling stock is of exactly the same 
design and appearance as that used on the 
Great Northern, Piccadilly and Brompton 
tube, which was described in 7ле Electrician, 
Dec. 7,1906. The B.T.H. electrical equip- 
ment consists of four 200 H.P. motors per 
train, and the control is on the standard 
Sprague-Thomson-Houston multiple unit 
system. This system, which was described 
in The Klectrician, Vol. LI., р. 64, in con- 
nection with the District Railway, consists 
of a series of electromagnetic contactors 
and switches operated from electrical con- 
trol circuits connected to the master con- 
trollers at either end of the train. A view | 
of the interior of the driver's cab was given 
in The Electrician, Dec. 7, 1906, p. 283. 

The control cables run the whole length 
of the train between the master controllers, 
but owing to the Board of Trade regula- 
tions no power cables are allowed to be 
carried along the carriages, so that each 
motor car obtains its current from indepen- 
dent collector shoes. 

In each driver's cab is also an electrically-driven air com- 
pressor and air reservoir for operating the pneumatic brakes. 

In case a train should overiun апу of the signals, a lever 
which projects above the rail, and which is operated by the 
signals, comes in contact with a lever on the motor car of the 
train, and opens the vacuum pipe of the pneumatic brakes to 


In addition to the arrangement mentioned above for 
preventing the overrunning of signals, 
additional precautions are also provided 
for securing the safety of passengers. 
Thus, each master controller is fitted with 
the well-known ‘‘dead-man’s handle"; 
with this arrangement the brakes are 
automatically applied if the driver re- 
leases his hand pressure for an instant 
from the controller handle, and the only 
occasion on which a driver is able to re- 
move his hand from ths controller is when 
the controller reverse switch has first of 
all been put into the off” position. The 
brake valve is also placed adjacent to the 
master controller, and the hand brake is 
placed immediately behind the position 
occupied by the driver when operating the 
controller. In addition to the Westing- 
louse a'r brake and the hand brake men 
tioned, there is, of course, the emergency 

. method of electrically braking by means 

i of reversing the motors. With all these 
precautions mentioned, and the use of 
tireproof coaches, it will be seen that the 
Underground Railways have done every- 
thing possible for securing the safety of 
passengers. 


In connection with the training of motor- 
men, it is very interesting to note that what 
is called a ** motormen's school " has been 
fitted up in the car sheds at Golder's Green. 
This school is shown in Fig. 6, and it will be noticed that 
means are provided for enabling the new motormen to become 
thoroughly acquainted with the actual working of the appa- 
ratus under their control. Current at full working pressure 


Fic. 7.— REPAIR SHOP IN Gouver's GREEN CAB SHEDS. 


is supplied to a master controller, and the working of the 
electromagnetic contactors can be easily seen by the learners. 
The air-brake apparatus is also fitted up, and diagrams are 
provided so that the motormen may obtain a clearer idea of 
the working of the different parts of the apparatus. We 
believe that this is the first motormen's school which has been 
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thus fitted up, and it should certainly prove of benefit both to 
the motormen and to the company. 

The position and arrangement of the car-sheds are seen in the 
general plan (Fig. 3), and they are also noticeable on the left- 
hand side of Fig. 2. The car sheds are divided into several 
sections, and altogether 15 lines of track are provided. The 
conductor rails terminate outside the doors, and current is 
supplied to the trains when inside the sheds from two over- 
head conductor rails, which may be seen close against the wall 
on the right-hand side of Fig. 7. | 

A special small trolley carriage (Fig. 5) runs on these over- 
head conductors, and a flexible cable with a special plug hangs 
down from the trolley. This plug can be fitted into a special 
socket fixed on the motor саг of the train. In this way a very 
simple means is provided for obtaining the necessary current 
for traction purposes, with increased safety to the employees, 
due to the absence of live rails. 

Fig. 7 shows part of the machine shop where the repair 


work will be carried out; it will be noticed that the machines 


are conveniently situated with respect to the tracks, whilst the 
smiths’ hearths and fitters’ benches are placed against the 
wall on the left-hand side. The machine tools comprise a 
planing machine, shaping machine, wheel press, pneumatic 
hammer, punching and shearing machine, lathes up to 48 in., 
drilling machines, &c. A wood workshop is also provided. 
The shafting for the machines in these shops is driven by 
British Thomson-Houston motors. 

Adjacent to the car-sheds are the stores and offices; the 
former are well divided into different sections, so that the 
materials in hand can be easily checked. The offices on the 
ground floor comprise manager's office, general office, time- 
keeper's office, &c., whilst upstairs a very large drawing office 
is provided. 

An interesting addition to the usual arrangements at similar 
car-sheds consists of a plug board representing the car-sheds, 
with holes provided for each car length of space in the sheds. 
In these holes will be placed numbered plugs corresponding 
to the numbers of the cars occupying such spaces. It will 
thus be easy for any workman to go direct to any pirticular 
ear requiring attention, and this system will save a good deal 
of time which otherwise is always lost by workmen wandering 
listlessly about in search of some particular car. 


(To be concluded.) 


THREE-PHASE TRANSFORMATION.* 


A. 8. MCALLISTER. 


A study of the fluxes required for three sinusoidal electromotive 
forces displaced from each other by 120 electrical time degrees will 
show that at any chosen instant the sum of any two of the fluxes is 
equal in value and oppositein direction to the remaining flux. The 
significance of this result is that if a transformer core be constructed 
with three legs, each wound with the same number of turns, and if 
the three windings be subjected to electromotive forces in true 
three-phase relation to each other, each coil and core will operate 
exactly like the primary winding and magnetic circuit of а separate 
single-phase transformer. In consequence of this fact, by increas- 
ing the material of a core-type single-phase transformer by slightly 
more than 50 per cent., the rating of the equipment becomes exactly 
50 per cent. greater than a three-phase transformer. Thus by adding 
а little over 50 per cent. to the material of & 10 kw. core-type trans- 
former there is obtained a three-phase transformer whose rating is 
15 kw. Such а polyphase transformer 1s capable of performing the 
work of three 5 kw. single-phase transformers A connected or Y 
connected, or of two 8:66 kw. transformers V connected, or of one 
1*5 kw. and one 8:66 kw. transformer T connected. 

The relative merits of the thre:-phase transformer and the com- 
bination of single-phase transformers that may be employed for 
obtaining the same service are frequently discussed on the basis of 
the decrease in cost of the several types of transformers with in- 
crease in rating, and on such basis it has been shown that the three- 
phase transformer is the cheapest, because it represents in its con- 
struction 150 per cent. of the cost of a 10 kw. transformer, while the 
other combinations are more expensive on account of requiring an 
equil or greater aggregate rating in smaller transformers. It is 
intended to show that, quite apart from the decrease in manufac- 


* Abstract:d from the Electrical World. 
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turing cost with increase in size of transformer units, the three- 
phase transformer possesses а real advantage in requiring less 
material and being more efficient than other transformer combina- 
tions, and that the advautage in this one respect is quite appre- 
ciable even when the three-phase transformer is of large capacity. 
Mention will also be made of the advantages of the T-connection 
of two transformers when a three-phase transformer cannot be 
obtained. 

Referring now to Fig. 1, which indicates the relative increase in 
constructive material required for changing а single-phase to a 
three-phase transformer having a 50 per cent. larger rating, it will 
be noted that 50 per cent. more copper must be used and that the 
iron must be increased by slightly more than 50 per cent. Asan 
average value it may be stated that the weight of iron per kilowatt 
rating will be about 6 per cent. greater than, and the weight of 
copper exactly the same as, that for a single-phase transformer 
having 663 per cent. as large a rating. Using values obtained from 
a certain commercial line of single-phase core type transformers, as 
published in the bulletins of the manufacturer, it is found that the 
copper of a 10 kw. transformer weighs 17:31b. per kilowatt and the 
iron weighs 221b. per kilowatt, while the corresponding values for 
а 5 kw. transformer are 23:6 Ib. of copper and 25°6 lb. of iron. Thus 
а lókw. three-phase transformer requires 17°81Ь. of copper and 
23'3lb. of iron per kilowatt, while three 5 kw. single-phase trans- 
formers require 28:6 lb. of copper and 25˙6 Ib. of iron per kilowatt. 
Moreover, the copper loss in the three-phase transformer at full 
load is 17:7 watts and the iron loss 11:2 watts per kilowatt, while 
the corresponding losses for the three single-phase transformers 
are 20:0 and 12:2 respectively Thus the full-load efficiency of the 
three-phase transformer is 97:2 per cent., and of the three single- 
phase transformers 96:9 per cent. | 

The results of a series of calculations similar to the above, cover- 
ing the complete line of transformers ranging in capacity from 
0°75 kw. to 75 kw., are indicated graphically in Fig. 2, where smooth 
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TRANSFORMERS. 


ourves have been drawn through more or less irregularly- placed 


points. It will be seen at a glance that for each value of power to 
be transformed the three-phase transformer requires less constructive 
material and is more efficient than three single-phase transformers 
having the same combined rating. It is to be noted, however, that 
a single single-phase transformer of the same total rating requires 
much less material and is more efficient than the three-phase trans- 
former unit. The above facts deal with the fundamental phenomena 
involved in the design of transformers, and they are independent of 
the decrease in manufacturing cost with the increase in size of 
transformer units. The last-mentioned decrease serves, moreover, 
to emphasise the relative advantages of the three-phase transformer ; 
it is, however, more pronounced the smaller the units, because the 
cost approximates a constant value per pound of material for ex- 
tremely large transformers, but approaches more nearly a constant 
value per transformer unit in very small sizes. 

Although in selecting the material and determining the dimen- 
sions of any certain line of transformers the designer arranges each 
unit as a compromise between the demands of lightness and efh- 
ciency, quite independent of the other units of the same line, the 
fact remains that the best compromise for each unit 1s so related to 
that for the other units that there results a definite rate of decrease 
of loss, or of weight, per kilowatt with increase in capacity of the 
transformers of each line. A study of numerous lines of single- 
phase transformers as manufactured at the present time shows that 
the loss in watts per kilowatt in any certain line of transformers 
may be expressed, with an error that is quite small by the following 
equation— 
= We’ 
where W is the rating of the transformer in any chosen unit, Ё is 
the loss in watts per kilowatt for & transformer rated at one unit, 
and x is an exponent, the value of which varies slightly with the 
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rating, but is practically constant over a large range. It has been 
found that for almost all lines of transformers, including core-type 


and shell-type, high-voltage and low-voltage, high-frequency and 


low-frequency, air-blast, self-cooling and water cooled, « has a value 
seldom much greater or less than 0°26; it is larger at low ratings 
and also at very high E.M.Fs. 
that the loss in a 8 kw. transformer is three-fourths as large per kilo- 
watt as that in a 1 kw. transformer of the same line; the loss per 
kilowatt in a 80 kw. transformer equals 75 per cent. of that in a 
10 kw. transformer, а 300 kw. transformer has a loss per kilowatt 
three-fourths of that of a 100kw. transformer, and a 8,000kw. 
transformer suffers а loss of 75 per cent. as large per kilowatt as 
that of a 1,000 kw. transformer, and so on. It is wor. hy of note that 
of the numerous lines of transformers examined, the one upon which 
the calculations indicated in Fig. 2 were based, shows the most 
marked disagreement with the above equation. The divergence 
was such as to be unfavourable to the three-phase transformer ; 
hence the comparison to be drawn from Fig. 2 in no respect exag- 
gerates the advantages of the three-phase transformer. 

Although in any certain line of transformers the core loss per 
pound of iron and the coil loss per pound of copper do not vary ap- 
preciably throughout a limited range in rating (chat is, the magnetic 
and current densities are constant), yet the ratio of iron to copper 
changes somewhat with the size ol the transformer. Thus two 
transformers having exactly the same loss per pound of iron апа 
per pound of copper, and the same total loss per kilowatt, may not 
weigh the same per kilowatt; moreover, the construotive material 
may not cost the same per kilowatt of rating or per pound of total 
weight. However, throughout & limited range it may fairly be 
stated that the weight of transformers in a certain line varies directly 
with the losses. 'The maximum adverse divergence for all lines 
examined was found to be in the line selected for the comparison in 
Fig.2. Ifthe relations here deduced were absolutely correct for all 
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Kua. 2.—CoMPARISON OF TRANSFORMER EQUIPMENTS, GIVING THE SAME 
Tota, Острог. 


sizes of transformers, the following conclusions could be drawn— 
minor disturbing effects being ignored :— 

A single-phase transformer weighs 25 per cent. less than three 
separate transformers having the same total rating : ite losses at full 
load are also 25 per cent. less. А three-phase transformer weighs 
16:5 per cent. less than three separate transformers; its losses are 
also 16:5 per cent. less. Two transformers V-connected weigh 
exactly the same as three separate single-phase transformers for the 
same power transmitted ; the losses are also equal. Two trans. 
formers T-connected have а combined weight 5 per cent. less than 
three separate transformers either A-connected or Y-connected or 
than two transformers V-connected; the losses are likewise 5 per 
cent. less. It is believed that the comparisons here made are fair 
in every respect to each type of transformer or interconnection of 
transformers. 

From the above considerations it would seem that for the trans- 
formation of three-phase power the three-phase transformer is to 
be preferred to any other possible equipment. So far ав concerns 
the cost of the equipment and the efficiency in operation, two T- 
connected transformers аге preferable either to two V-connected 
transformers or to three transformers A-connected or Y. connected. 
In comparing the T-connection with the А or Y-connection it is to 
be noted that each connection accomplishes the transformation 
without sensible distortion of phase relations. The T-connection 
allows the neutral point to be reached equally as well as does the 
Y-connection. The A-connection, however, is the only one capable 
of transforming in 5 with one disabled transformer. 

With reference to its ability to maintain balanced phase relations, 
the T. connection is much better than the V- connection. For the 
starting of three-phase motors at reduced voltages, where the 
transformers are in use for only a small fraction of the total time, 
the distortion of phase relations may not be serious; but for con- 
tinuous operation the distortion should not be permitted. For the 
latter condition the T- connection is preferable in every respect to 
the V-connection, and in many cases it should prove more advan- 


The significance of this result ів 


tageous than either the A or the Y-connection of three separate 
transformers. 

It is worthy of note that the prime requisite for the T-connection 
of the transformers for three-phase work is met when the two 
transformers possess the same ratio of primary to secondary turns 
and a tap is brought out from the central point of one of the trans- 
formers; the two halves of both the primary and the secondary 
windings of the latter transformer should be well interspaced to 
prevent excessive magnetic leakage. It is not essential that the 
former transformer be designed for exactly 86:6 per cent. of the vol- 
tage of the latter; the normal voltage of one can be 90 per cent. of 
the other, without producing detrimeutal results. Moreover, trans- 
formers designed for the same normal E.M.F. and intended for 
V-connection can be T-connected with considerable improvement 
in service. | 


MEASUREMENT OF INSTANTANEOUS YALUES OF 
ELECTRIC LIGHTS ON ALTERNATE CURRENT.* 


BY DR. JOHANN SAHULKA. 


In The Electrician for December 14, 1906, a piece of apparatus 
is described by J. T. Morris by means of which the instantaneous 
values of the light given by an electric lamp, fed with alternate 
current, can be measured. This consists of a disc having radial 
slits, which is secured to the spindle of the alternate-current genera- 
tor. When fastened in any given position, the light to be measured 
passes through the slits, and is received on the photometer, which 
then records the value of the light at any point in the course of a 
complete period. In this way, values can be obtained showing the 
curve of illumination, as depending on the variation of current in 
the course of a period. A similar piece of apraratus was exhibited 
by me at а meeting of t^e Electrotechnical Institute of the Poly- 


technic in Vienna in the middle of November, 1906, which was 
devised by me some years ago and is shown in Fig. 1. I arranged 
two parallel discs, fitted with slits, on the spindle of a synchronous 
motor; the head of the photometer is placed between the discs. In 
this way it is possible to determine, not only the curve, but also the 
absolute values of the light. Contact pieces were also placed on the 
spindle of the motor by means of which the curves showing the shapes 
of the current and voltage waves could be plotted out. By means of 
this apparatus it is possible to show the dependence of the instan- 
taneous values of the light on the form of the current wave. I have 
described such curves under the name of light hysteresis " curves. 

Another method which I have proposed to apply is founded on 
the following considerations. The instantaneous value of the light 
given by an alternate-current incandescent lamp or of an arc lamp 
depends not directly on the current strengtb, but rather on the state 
of incandescence of the filament; a definite resistance of the lamp 
corresponds to this state. Seeing that the resistance varies through- 
out each half of a period, the current curve is distorted when com- 
pared with the voltage curve. With carbon filaments during the 
increase of the current the resistance has a relatively higher value 
than during the decrease; with metallic filaments, the opposite is 
the case. The zero points of the curves for the current and voltage 
waves fall together. In order to find the curve showing the varia- 
tion of the resistance of a lamp, the curves showing the variations of 
current and voltage are determined, and by dividing the values of 
the ordinates of these curves, the resistance curve can be determined. 
When this has been done, the light values corresponding to the 
ordinates of the resistance curve can be determined by calibrating 
against a continuous current lamp. The resistance of the lamp can 
be determined from the readings of ammeter and voltmeter. By 
means of series resistances, the lamp can be made to have resie- 
tances corresponding to the values already obtained on the resis- 


* Abstracted from the Elektrotechnik und Maschinenbau, February 17, 
and March 17, 1907. 
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tance curve, and at each point the light is measured, In this way, 
the curve of light values is obtained, which corresponds to those 
obtained on alternate current. This method has, however, proved 
to be inexact on account of the small variations of resistance, even 
in the case of metallic filaments. 

In a further communication the author describes another method, 
based on similar principles, which he has successfully applied. The 
appended diagram (Fig. 2) shows the a ement of the apparatus. 
The resistance of the lamp L, which is to be tested, is determined 
by means of the Wheatstone bridge, alternate current being passed 
through the circuit. The four arms of the bridge consist of a small 
resistance, 201, of about 10 ohms, a resistance, w, of about 100 ohms, 


Fic. 2. 


the resistance of the lamp and an adjustable resistance, W. A 
resistance, R, is placed in the main circuit, and can be adjusted so 
ав to give the normal voltage to the lamp, which is kept constant 
throughout the test. In circuit with the galvanometer is placed а 
Joubert contact disc, driven by a synchronous motor. If for a 
given position of the brush on the contact disc, the resistance W is 
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so adjuste 1 that no current passes through the galvanometer, then 
the resistance of the lamp is equal to уп, By changing the posi- 


5 
tion of the brush gradually the resistance curve of the lamp can be 
plotted out. The current curve can be determined in a eimilar way. 
A two-way switch is placed in the galvanometer circuit, and is 
shown at U in the diagram. It is then possible by means of the 
galvanometer to measure the voltage across w;, and this voltage is 
proportional to the inetantaneous value of the current flowing 
'hrough the lamp Consequently the resistance of the lamp and 
the current flowing through it can be measured for each position of 
the brush on the contact disc, and in this way the two curves can 
be plotted. 


The following tests were carried out on these lines on an osmin 
lamp of the Westinghouse Company, which gave 58:9 Hefner c.p. 
on 110 volts, taking 58:2 watts. It was run on alternating current 
at 116°5 volts, with a frequency of 50. For the measurement of the 
resistance the Ayrton shunt to the galvanometer was adjusted to 
give а sensibility of unity, and а resistance of 50,000 ohms was put 
in series. For measurement of the current the shunt was adjusted 
to give a sensibility of one-hundredth, and the series resistance was 
100,000 ohms. The capacity of the condenser К was 1 mfd. Table І. 
gives the readings. 


Table I. 

Phase Resistance in Current Volts Hefner 
angle ohms. | x constant. x constant. c.p. 
0 2127 -1:75 — 378 78:4 
30 210˙2 | +857 + 751 68:5 
45 209-7 +5°60 + 1,175 66°8 
60 209-6 -T7:80 + 1,580 66-4 
75 209:8 4 8:45 11,772 67:1 
90 210°25 +9°15 + 1,924 68:7 
110 2116 4902 4- 1,908 73-9 
120 212:15 4 8:70 + 1,845 76:0 
135 213:05 + 7:60 + 1,619 79-7 
150 2140 +617 + 1,320 83:9 
165 213:65 + 4°25 + 909 82:4 
180 21277 | + 2:15 + 457 78:4 


The first column gives the phase angles, and the second the 
resistance of the lamp. The third gives the instantaneous values 
of the current, being the readings on the galvanometer scale ex- 


200 202 204 206 208 210 212 214 9160 
FIG. 4. І 


pressed in centimetres. The fourth column is the product of the 
two preceding ones, and gives values proportional to the instan- 
taneous values of the voltage on the lamp. The last column con- 
tains the candle-power. This is obtained by interpolation from 
Table II., which gives the candle-power when the lamp is run on 
direct current at different voltages, and consequently with different 
resistances. | | | 
Table II.—7ests with direct current. 


Current in | Resistance in Hefner candle- 

Voltage. : amperes. | ohms. power, 
102 0 0:5065 201:4 48:7 
105-0 0:5155 208-7 49 4 
108 9 0°5275 206-5 56:5 
112-9 0:5370 208:9 64:0 
114-0 0:5415 210:5 69:6 

. 1160 0:5490 211:3 73'1 
117:0 0 5510 212:3 7677 
118:0 0 5550 212:6 78:5 
119:0 0°5575 213:4 80:8 
120:2 0:5610 214:2 85:0 


From these figures it will be noticed that the resistance of the 
lamp varies between 209 6 and 214 ohms--1.e., by 2:1 per cent. on 
either side of the mean value. The candle-power varies by 28 per 
cent. Naturally these figures depend on the material of which the 
filament is made, on the frequency, and on the thickness of the 
filament. 

Fig. 3 gives the current, voltage aud resistance curves, as shown 
іп Tab'e I. The abscissw are the phase angles, and the scales for 
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the ordinates w, i and e are respectively 1 ohm, 1 unit and 20 units. 
The difference between the curves for ¢ and ¢ is slightly smaller on 
the ascending than on the descending portion; this is the result of 
the fact that the -resistance is less over the ascending part of the 
curve. Carbon filaments, of course, have the opposite peculiarity. 
The moments of maximum and minimum values for the resistance 
differ by 60 deg. from those for current and voltage, and correspond 
to the moments of greatest and least intensity of the light. Fig. 4 
gives the values of the light as ordinates in Hefner candle-power, 
and of the resistance in ohms ав abscisse. Fig. 5 gives the so- 
called hysteresis curves. The narrow loop is obtained by plotting 
the instantaneous values of the current as abscisse, and the 
corresponding values of the voltage as ordinates (on the scale of 
10 units to one division). The lower side of the curve gives 
values corresponding to the increase of the current, and the upper 
side those for the decrease. As already stated, the formation of 
this loop is due to the change in the resistance of the lamp. A 
similar curve for arc lamps has been given by T. Simon in the 
Elektrotechnische Zeitschrift, p. 822, 1906. 

The second curve in Fig. 5 gives the light-hysteresis curve for 
the osmin lamp. The curve should really be extended on the 
other side of the axis of y, so as to give values corresponding to the 
negative values of the current. If so completed, it somewhat re- 
sembles the shape of the figure 8. It will be noticed that at the 
moment when the current is zero, the value of the light is about 
its mean. The light decreases with increase of current, and reaches 
its minimum value when the current has reached about 75 per cent. 
of its maximum value, owing to the fact that during the preceding 
peried the loss from radiation exceeds the heating effect of the cur- 
rent. Even at the moment when the current reaches its maximum 
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value, the light is less than at the instant when the current is zero. 
The maximum value of the light is then rapidly reached during the 
time in which the current decreases from its maximum, and from 
this point the light decreases, and a precisely similar portion of the 
light- curve is traced out on the left side of the axis of y. 


A YITAL ELECTRIC TRACTION PROBLEM.* 


In view of the recent steps taken iu the adoption of electricity in 
dealing with the dense traffic handled at important railroad ter. 
minals, and the recent unfortunate accident at a curve on the 
Harlem Division of the New York Central & Hudson River Rail. 
road, it is of importance that the question should be settled as to 
whether the present methods of track construction are suited for 
use with heavy electric locomotives. In order to do this the prob- 
able and known effects of both types of locomotive upon track and 
roadbed must be analysed and compared, particularly upon curves. 
An endeavour has been made to do this, using types of locomotive 
used by the New York Central for the purpose. 

The New York Central accident occurred on а 8j deg. curve, 
having а radiue of 1,858:5ft.; the superelevation of the outer rail 
was 4$ in. The track is laid with 100 Ib. rails and 20 ties are used 
per rail length, being spaced about 21 ір. centres. The rails are 
spiked down with one spike on each side of each rail апа tie plates 
are used. The ties are of yellow pine, chesnut and oak bedded in 
broken stone ballast to their full depth. From the standpoint of 
the railroad manager the track construction is of modern type, of 
the heaviest construction and thoroughly adapted to high-speed 
traffic. In considering the roadbed question it must be remembered 
that, with the exception of heavier rails, an increased number of 


* Abstracted from the Electrical Age. 


ties per mile, the use of broken stone ballast and slightly larger 
spikes, the method of construction used to-day remains the same 
as it was 80 years ago. In the meantime the weight of locomotives 
and other rolling stock has been largely increased and the operating 
speeds have risen, and a large nube of trains attain, ou portions 
of their run, speeds exceeding 50 miles per hour, and some trains 
on long runs are scheduled at such speeds. 

At the point where the accident occurred there were no rail braces 
used on the outer rail, and the speed scheduled was 56:6 miles per 
hour. The speed of the train to which the accident occurred was 
between 50 and 60 miles per hour according to the motorman and 
an inspector riding in. the cab, and 70 miles per hour according to 
the testimony of passengers. 

The track was laid with tie plates, and while these act to hold the 
spikes up to the rail and to prevent the rail from cutting into the 
tie, they at thesame time reduce the frictional resistance with which 
the rail resists lateral displacement. А point that must be con- 
sidered is that the weight upon the rail is an important factor in 
holding it in place. 

One of the points well known to those having to maintain tracks 
is the continual tendency of curves to get out of line; апа the use 
of transition spirals, while it tends to reduce this trouble, cannot 
entirely obviate 1t. 

With wooden ties it is well known that the outward force on 
curves rapidly pulverises wood under the outer edge of the rail flange 
and necessitates the trackmen adzing the tie off to get а new bearing 
surface. These forces have also been known to attain sufficient in- 
tensity to slide the rail along the ties, crushing the spike into the 
wood, апа in some cases partly pulling them. The rail also tends 
to deflect or spring more or less between the spikes, and in the 
course of time the flange of the rail cuts or wears а groove in the 
spike immediately under its head. This wearing occurs more 
rapidly under heavy high-speed traffic than under other conditions, 
and is well known to experienced trackmen. Such grooves will 
greatly weaken the spike as regards its shearing resistance. 

Upon the curves the outer rail is elevated in order to partly 
counteract the centrifugal force tending to throw the moving train 
off at a tangent. 228 : 

According to the formula e= Ro where e superelevation in 


inches, v— velocity in feet per second, G track gauge in inches, 
R radius of curve in feet, g= gravity = 32 2, for a speed of 60 
miles per hour the superelevation of the outer rail should be 7:81 in. 
instead of the 43 in. as measured. The equilibrium speed for a 
superelevation of 43 in. is 47 miles per hour. The speed scheduled 
at this point, according to the testimony, was 57'6 miles per hour. 

The train to which the accident occurred consisted of five coaches 
and two electric locomotives, two locomotives being used owing to 
the fact that the contact shoes on one side of each locomotive had 
been broken off; the shoes on one locomotive were on the opposite 
side to those on the other, and as the contract rail is not continuous 
on one side of the track, being broken at cross-overs and turn-outs, it 
was necessary to use both locomotives in order to avoid danger of 
the train stalling at such a gap in the contact rail. The use of the 
two locomotives does not affect the stresses produced in the track. 
The weight of the wrecked train was 885°25 tons. 

The electric locomotives used by the New York Central were 
designed and built by the American Locomotive Co. and the General 
Electric Co. They are of the 2-8-2 type. 


N. T. C. Electric Locomotive Dimensions. 


General— 
Class of taff Fast passenger. 
Gauge, standard ..... ................ 4 ft. 84 in. 
Total length over buffer platforms ...... 37 ft. 
Extreme widt knn 10 ft. 
Running Gear — 
Driving wheels, eight, diameter 44 ip. 
Truck wheels, 2 front, 2 rear, diameter. . 36 in. 
Ire p — Em Centred by springs. 
Diameter of driving axles .............. 84 in. 
Wheel Base— 
Diss ce ees 13 ft 
Toll... 1 ОЛОТ ĩ bbs REN 27 ft 
Weight— 
On driving wheels .................... 137,000 Ib 
On truck wheels ...................... 52,000 Ib. 
Total in working order ................ 189,000 Ib. 
Power— 
Supply, direct current ................ 600 volts. 
Conductors: ооа eet news Overhead and third rail. 
Motors, four GE-84-A, each 550 f. . . 2,200 f. p. rated. 
Maximum power of locomotive... ........ 3,000 n.r. 
Normal full-load current .............. 3,050 amperes. 
Maximum current .................... 4,300 amperes. 
Normal draw-bar pull ................ 20,400 1b. 
Maximum starting draw-bar pull 32,000 Ib. 
Speed with 500 ton train, on level 60 miles per hour. 


Control: Sprague-General Electric multiple unit, with automatic 
current-limiting lock in the master controller. Series-parallel, from four 
motors in series to four in parallel. . 
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The locomotive was designed to enable an acceleration of 0*5 to 
:1 milé per hour per second to be obtained with trains up to 800 
‘tons and to give a maximum speed of 60 miles per hour with а 
500 ton train. | | iro 
Ihe two-wheel trucks at either end were connected to the main 
'frame by а radius arm and, owing to the short wheel base, the 
locomotive was very flexible latorally. 

In Fig. 1 a graphical comparison 18 made, showing approximately 
the distance from the top of the rail to the centres ef gravity and 
the location of the points of spring suspension with reference to 
their centres of gravity for the steam and electric locomotives. The 

triangle CGS, SPS, SPS being for the steam and CGE, SPE, SPE 
being for the electric machine. The effect of this spring suspension 
is to introduce a certain amount of pendulum action in the side 
sway of the two machines, also the centrifugal force of the sus- 
pended weight has a tendency to move it entirely independent of 
the running gear. This side force can be resolved into two com- 
ponents with regard to its effects, one of them tending to compress 
the springs on one side of the machine and to lessen the load on 
the opposite spring, the other component being a force parallel to 
the tops of the rails and tending to force the outer rail on a curve 
outward or on a tangent to spread the rails. . | 

The difference in the method of suspension of the two machines 
arises from their mechanical differences, In the steam locomotive 
the journals on the driving axles are located between the wheels, 
which brings them very close together. In the electric locomotive 
the space between the wheels is entirely occupied by the motors, 
hence the journals are Outside of the wheels, and nearly twice the 
distance apart of those for the steam locomotive. At the same time 
the centre of gravity of the electric machine is much closer to the 
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Fic. 1.— GRAPHICAL COMPARISON OF THE LOCATION OF THE CENTRES OF 
‘Gravity AND POINTS оғ SUPPORT OF THE STEAM AND ELECTRIC LOCOMOTIVES 
USED BY THE New York CENTRAL AND Hupson RIVER RALBOAD. Full 
lines Electric Locomotive ; Dotted lines Steam Locomotive. 


top of the rails than that of the steam machine, While this low 
centre of gravity makes the electric locomotive less liable to upset, 
and reduces the effect of the side lurches in their effect upon those 
riding in the machine, the horizontal impact of the machine against 
the side of the rail will be somewhat greater than for a steam loco- 


motive, as the largest comporent of the force of these lürches. 


causes side pressure and tends to 
track laterally. | 

Тһе бы table gives the horizontal centrifugal force generated 
by the axle loads of steam and electric locomotives in passing around 
а 3} deg. curve at different velocities reduced by the effect of gravity 
due to 44 in. and 7:31 in. superelevation :— 


Centrifugal Force due to Total Weight on Axle in Pounds. 


displace the outside rail on the 


Electric drivers. | Steam drivers. 


Speed. 5 | „ TON 
Miles perbour. 44" Elev, | 7:31” Elev. | 43“ Elev. 7'31” Elev. 
50 335 -1395 513 20027 
60 1.692 — 28 2.593 —. 47 
70 3,284 11.504 5,035 12.395 
80 5,161 43,441 7,912 45,979 


The above forces can be resolved into two components, опе pro- 
ducing pressure on top of the rail, the other pressure on the side of the 
rail tending to force it laterally out of position. These force com- 
p are tabulated below for superelevations of 4:5 іп. and 
7'8lin. | 

The accompanying tables are of interest in regard to the total ditfer- 
ence between the two types of locomotives. In the electric locomo- 
tive the spring-supported load is 21,5001b., compared with 40, 900 lb. 
in the.steam machine; the weight of the drivers, armatures and 


Centrifugal. Force in Pounds Parallel to Tops of. Rails.. 


Speed. Superelevation 7:81 in. Superelevation 45 in. 
Miles per hour. руы, drivers. Steam drivers. Elec. drivers. Steam drivers. 
50 11.380 2,010 884 511 

60 — 28 — 47 1,687 2,585 

10 | + 1,550 +9380 | 8275 5,020 

80 (08415 45230 | 5,144 7,895 


Centrifugal Force in Pounds Pressure on Top of Rail. 


Superelevation 7:31 in. Superelevation 4:5 in. 


— —— — —À = — —— — 


Bpeed. СЕВЕРНИ р ERG АЛЕ зд с, 
Miles per hour. pec drivers. Steam drivers. Elec. drivers. Steam drivers. 
50 | z180 -954 | 27 41 

60 — 4 - 6 135 207 

70 | +200 42312 263 402 

80 | +447 | £68 41s j 633 


axle being in the former 12, 750 lb., against 11, 600 Ib. for the drivers 
and axle of the latter. From this it can be seen that the gyroscopic 
action would be very nearly equal, as would flange pressure due to 
the weight of these parts. Therefore any difference in the action of 
the machines must be due to the spring-supported weight and the 
method by which it is hung, as is shown in the diagram. The fol- 
lowirg table compares the centrifugal force due to the normal spring- 
supported weight on the driving axles of both locomotives together 
with the component of this force which would pass into the springs 
and become vertical pressure on the rail on a curve of 84 deg. with 
4*5 in. superelevation :— · 


Speed, miles | Oentrifugal force. Component on springs. 


per hour. Elec. drivers.' Steam Айзага. Elec. drivers. Steam drivers. 
50 210 421 80 390 
60 1.062 2,046 424 1,810 
70 2,062 3,936 824 3,670 
80 3,210 6,199 1,300 5,740 


The force of the blow resulting from side lurches is small, owing 
to the fact that there is only din. play in the axle journals. But 
there is another point to be considered—track irregularities and 
curves. In taking acurve the entire suspended weight is forced to 
travel sideways at a rate equal to the versed sine of the angle 
through which the train moves in one second. This energy pro- 
duces only static реше оп a true curve with all of the ties 
tamped equally tight and all of the spikes tight against the rail 


flange. The impact forces due to curvilinear deflection can be 
computed by the formula— 
WV? E 
29 


In which 
Е foot pounds energy in moving body. 
У weight of moving body in lbs. 
vs velocity in feet per second. 
9 = gravity = 32˙2. | | 
For the case in hand the weight of the moving body will be the 
centrifuga] force due to the specd less the effect of gravity due to 


the superelevation, This has been computed for 34 deg. curve with 
4:5 in. superelevation. 


Spring-Suspended Load on Electric Locomotive Drivers. 


Speed. | Versed sine in feet of dis- Foot-pounds energy due to cur- 
Miles per hour. tance travelled per second. vilinear deflection on the curve. 
50 1-445 6:8 
60 | 2:083 12:0 
70 2:853 261:0 
80 3:682 682-0 


This energy, which may come into action at any irregularity of 
the track equal to the versed sine given above, is resisted entirely 
by the spikes and the friction between the rail and the tie plate. 
The coeth.ient of friction of metal on metal varies from 0°25 to 
0:15. For the case in hand the friction may have been anything 
between 4,300 Ib., increased Ьу Һе unbalanced centrifugal effect and 
that due to a thoroughly well-lubricated surface. This frictional 
resistance is less than the side pressure of the locomotive at a speed 
above 75 miles. per hour at 4} іп. elevation. This would bring the 
resultant lateral resistance on the spikes alone above a speed of 
75 miles per hour. Owing to the fact that the track is elastic 
laterally as well as vertically, it is very improbable that circum- 
stances should arise by which the entire energy of lateral displace- 
ment would be concentrated on one spike. 


E 
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` Track spikes, used with 100 Ib. rails, are § in. square, their area 
in shear being 0°4 sq. in. and the bearing area of the rail against 
them is 0:2 sq. in. According to tests the shearing strength of 
steel is 8/10 of its tensile strength, or from 48, 000 Ib. to 50,000 Ib. 

ər square inch. According to some experiments it w_uld require 
Fon 860 to 440 ft.-lb. to shear a Zin. square spike. It is 
probable that less energy would be required after the spike had 
been in the track & while as the area in shear becomes reduced. 
From this it can be seen that the factor of safety in this piece of 
track, supposing one spike only to act and considering the spring- 
suspended load only, was from 50 to 64 at 50 miles per hour, from 
5 to 6 at 60 miles per hour and 1:4 to 1:7 at 70 miles per hour, and 
0:58 to 0°65 at 80 miles per hour on the basis that the irregu- 
larity of the track is equal to the versed sine in feet. On the other 
hand, if, as held by many of the most eminent railroad engineers 
in the country, not less than two spikes resist the shearing stresses 
then we have а factor ofsafety at 70 miles per hour of from 2 8 to 
8:4. It must be borne in mind that this assumed spe*d is 24 miles 
per hour in excess of the speed for which the curve is elevated. 


HOT-WIRE WATTMETERS AND OSCILLOGRAPHS.* 


BY J. T. IRWIN. 


Summary.—In this Paper the author describes a new type of hot-wire 
instrument, which can be used for measuring voltage, current and 
power. He also ehows how it can be adapted for use as an oscillograph, 
and also for recording B- Н curves. 


Up to the present, polarised hot-wire instruments have not been 
used, and herein the author describes a new type invented by him 
and some of the uses to which it can be applied. 

In Fig. 1 CD and EF are two wires or strips of the same size; 
one pole of a battery, Bi, is applied to DE, and the other pole of 
the battery is connected through two resistances, R,R, toC and F. 
If the resistance of CD is equal to EF =7 (say), then there will be a 
current, b, flowing in each wire. If another current, a, from any 
other source is sent from C to F through both the wires in series, 
the whole current a can be assumed to pass through the strips CD, 


а CF a 


Fic. 1. 


EF owing to the resistances R,R, being large compared with the 
resistance of the strips, then the rate of heating in the right-hand 
wire will be (a + b)*r, and the rate of heating in the left-hand wire 
will be (a- b)*r. The difference in the rate of heating will be equal 
to 4abr. In any case the difference in the rates of heating is pro- 
portional to 4abr. "Therefore, if b and r are constant, the difference 
in the rates at which energy is given to the two strips is propor- 
tional to the current a, and if the current a reverses in sign, the 
difference will reverse in sign. If the wires CD and FE are each 
drawn back with equal and constant tension at their middle point, 
then a small mirror, M, placed across the two wires will be de- 
flected through а certain angle preportional to the difference in 
temperature between the two wires and this difference in tem- 
perature is proportional to 4abr if the current a remain constant for 
some time. Therefore, one has a polarised instrument in which the 
deflection for small angles is practically proportional to the current. 

Although it might seem an easy matter to arrange 10 draw back 
the two wires with equal and constant tension, it is difficult when 
one considers that the movement in some particular instruments 
may be of the order of 18 Ooth of an inch. It is also necessary that 
the initial sag of the two wires should be the same, so that the 
sensibility shall be the same. The author spent some considerable 
time in trying to arrange two springs to draw the two wires back or 
push them forward with equal tension, and although he could get 
the deflection on each side equal to within about 10 per cent., this 
method was abandoned in favour of а better arrangement shown in 
Fig. 2. The wires CD апа EF in Fig. 1, ins of being pulled 
back at their middle point, pass over independent and insulated 
pulleys P, P' and return almost parallel to each other and to their 


* Abstract of а Paper read before the Institution of Electrical Engineers. 


outgoing length as shown in Fig. 8, where the wire CC'DD corre- 
sponds to the wire CD in Fig. 2. A similar wire EE'F'F will pass 
over the pulley P'; these two systems of wires are tied together 
diagonally, that is, the wire CC' is tied at its middle point to the 
middle of the wire F'F, and the wire EE' is tied back at its middle 
point to the middle of D'D. This is shown in Fig. 4. Now as the 
current passing through the wire CC' is the same as that passing 
through D'D, if they are of the same length and of the same size, 
the expansion of each wire will be the same since the rate of losing 
heat is the same. The pulley P will not rotate and will only serve 
to ensure that there is equal tension on each wire. The pulleys P, 
P' are drawn up by the spring S. If there is no current passing 
through CC'D'D or EE'T'F, and if the wires are exactly similar at 
the same temperature, then the sag of the wires CC, D'D, EE', and 
F'F will be equal in each case. If a current ‘s sent through the four 


Fia. 2. Fic. 3. Fic. 4. 


portions, in series, then there will be an increase in length in all 
four wires, but there will be no deflection of the mirror. If the wire 
CC'D'D is heated it will sag more than the wire EE'F'F, and 
therefore the mirror will be tilted by an amount depending on the 
difference in the rates of heating in the two wires, This is very 
approximately correct for this type of instrument. Fig. 5 shows the 
curve connecting deflection with current passed through the two 
strips in series, when another constant current is sent through the 
two strips or wires in parallel as shown in Fig. 6. It will be seen 
that it is very nearly a straight line, any deviation from the straight 
line law being almost within the limits of experimental error. The 
only objection to the instrument used in this way is that it requires 
а constant exciting current, and this would be а drawback to its 
general use. It could be used as an ainineter, voltmeter, or ballistic 


coulombmeter. 
—— 
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There ів a special case, however, where the instrument described 
has many advantages—namely, where it is required to measure the 
instantaneous voltage across two points or the instantaneous current 
flowing in a circuit. Suppose one wishes to measure the P.D. at 
every instant between two points, AB (Fig. 7). The instrument 
CDEF is placed in series with a non-inductive resistance, R, If 
the difference of potential across AB varies very slowly the deflec- 
tion of the instrument will bo practically proportional to the Р.Р. at 
every instant. But even by immersing the wires and mirror in oil, 
which enormously increases the rate of cooling, the instrument 
could only indicate accurately for frequencies up to about 5 per 
second. То make the instrument practical for ordinary frequencies, 
the resistance R, in Fig. 7 is shunted by a condenser, K. The 
resistance of the instrument itself is low compared with the resis- 
tance R, being about =ġath of it for a R. M. S. voltage of 100 across 
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AB. In this case there is a current flowing through the instrument 
at any instant proportional to the difference of potential across AB, 
plus а current proportional to the rate at which the potential across 
AB is varying, this last current flowing into the condenser. 

To make the difference of temperature at every instant propor- 
tional to the quantity stored in the condenser, the condenser is 
shunted with a resistance, R,, and the current can be arranged to pro- 
duce a difference in heating effect equal to the radiation losses which 
are proportional to the voltage. In fact, one may regard the strips 
as thermal condensers, which are very leaky, and to compensate for 
this leakage one makes the electric condenser equally leaky by shunt- 
ing it with a resistance. | | 

When these conditions are fulfilled the difference in temperature 
between the two sets of wires will at every instant be proportional 
to the voltage across the two points AB, that is, assuming the drop 
across the instrument itself is small compared with the voltage 
across R.. Whether the deflection at every instant will be propor- 
tional to the voltage across the points AB depends upon the forces 
acting on the moving parts, on the inertia, and on the damping. 
This will be considered further on. 


To use the instrument for indicating the instantaneous value of 
the current flowing in a circuit the arrangement shown in Fig. 8 is 
used, where the current is comparatively large compared with that 
taken by the strips. 


A coil with self-induction L and resistance R is placed in the 


main circuit AB. The P.D. across the two strips and the current 


that flows through them in series is proportional to cR + г, and if 


R and L are chosen so that R/L=the ratio of the difference in the 
rates of dissipating heat to the difference in the quantity of heat 
stored for a given difference in temperature, then the difference in 
temperature will be proportional to the instantaneous current in 
AB. The author gives a proof of this in his Paper. 

If the current flowing in AB is very small, then the arrangement 
shown in Fig. 9 is more suitable, where practically all the current 


A СР R | B 


Fic. 7. 


flows through the two strips in series and through the primary of a 
transformer, the flux in which is practically proportional to the 
current. The secondary of the transformer is of few turns, and the 
ampere turns on the secondary are small compared with the ampere 
turns on the primary. When this is so the current flowing in the 
secondary is proportional at any instant to the rate of change of the 

mary current. | 

To enable the instrument to indicate the instantaneous power 
given to a circuit, the author shows that the difference in the rate 
of heating of the two strips should be equal to vc +04 veto, 

Before considering how to get а deflection proportional to the 
instantaneous watts given to a circuit, it is advisable to consider 
how the instrument could be used for indicating the mean power 
given to a circuit. | 

Mr. M. B. Field has shown, Patent 15,1687, that if а is the instan- 
taneous value of the current flowing in a circuit, and b is the instan- 
taneous value of the voltage, the instantaneous power given to the 
circuit is a b watts, also as (a + 5b) (a - 0)? -4 a b; that is, the power 
given to a circuit is proportional to the difference between the sum 
of the current and voltage squared and the difference of the current 
and voltage squared. — . | 


Of course a and b may be only proportional to the main ‘current 
and main voltage respectively. Suppose a circuit arranged as shown 
in Fig. 10, where К, is a resistance in the main circuit and R, is a 
resistance in series with the strips r,r, in parallel placed across the 
main circuit. The author shows that the difference in the rate of 
айп is proportional to C,v—that is, to the watts spent in the 
circuit. 

The author generally mounts three instruments together to show 
at the same time three waves—say, current, P.D. and power. Three 
P.D. waves can be shown at once, say, the P.D. difference across a 
resistance and inductance in series and the P.D. across the resist- 
ance and the P.D. across the inductance separately. As the instru- 
ments can quite easily have independent exciting circuits—say, a 
small 4 volt battery for each—and as the wires of each instrument 
can be easily insulated from the others and from the case, it is pos- 
sible to have a potential of 200 volts or more between the various 
instruments, as long as care is taken in making the connections. 


| Fro. 8. Fic. 9. 

The instrument is made with three elements and is very compact, 
weighing complete with is levelling screws only 12 lb. The mirrors 
are fairly large, being 4 by:1:5 mm. for projection purposes, the 
natural period is about zq5,th of a second, but it can be made much 
less by using а smaller mirror and tying back the wires more at the 
centre ; in fact, if necessary, any natural frequency up to 20,000 per 
second is quite possible. 

Altering the tension with which the wires are stretched does not 
alter the natural period very much, the amount the wires are tied 
back having a greater influence than the tension. In a particular 


H 
Fra. 10. 


case, altering the tension on one instrument from 10 oz. to 6°6 oz. 
only increased the natural period from 3 %ỹh of a second to „у 5һ 
of а second. | 

Ав shown earlier in the Paper, the deflection can be made propor 
tional at every instant to the instantaneous voltage across two points, 
or to the instantaneous current flowing in а circuit independent of : 
the frequency, and this although the instantaneous deflection is not 
proportional by any means to the current flowing through the 
instrument itself. Since the difference in rate of heating of the 
wires isequal to 4 abr where b and г are constant, the difference 
in the rate of heating of the two wires is proportional to а and the 
temperature difference to at or quantity of electricity that has 
passed through them. Then, if there is comparatively little differ- 
ence in the rate of radiation compared with the difference in the 
amount of heat stored in the strips in a given cycle, or if the differ- 
ence in the heat radiated can be compensated for, the deflection of 
the instrument will be proportional to the quantity of electricity 
that has passed through it, and can be used to indicate the instan- 
taneous flux linking with a circuit. This is very useful for drawing 
hysteresis loops for iron or showing the instantaneous value of the 
quantity of electricity stored in a condenser. | 


(To be concluded.) 
E 2 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The report of the Council of the Institution of Electrical 
Engineers for the past session, which was presented at the 
annual general meeting last week, shows a very satisfac- 
tory state of affairs. The membership is steadily increasing, 
and this year for the first time the total membership exceeds 
6,000, though the rate of increase is not so high as it was a 
few years ago. This, however, can scarcely be expected. The 
Students' Section is noticeable for its steady growth and 
for its activity, both in London and in some of the local 
sections, where special students' meetings are held. 

During the past session there has bcen no lack of Papers, 
and these have been of more than usual interest. It has 
sometimes been said in the past that the Papers vead in 
London compare unfavourably with those read at local 
sections, but we do not think that this view can be taken 
of the Papers read during the past session. 

Turning to the internal work of the Institution, it is 
evident that a great deal has been done, and that the 
menibers forming the various committees lave not spared 
themselves in endeavouring to carry out work of real 
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utility, The new edition of the Wiring Rules has been so 
recently discussed in our columns that we need not do more 
than refer to them, and express satisfaction at the announce- 
ment that they have been adopted by 32 Fire Offices. This 
is certainly a move in the right direction, and we hope that 
before long no Fire Offices having rules of their own will re- 
main. Any points of interest to the Fire Offices can very well 
be considered by the Wiring Rules Committee of the Insti- 
tution, and any points referring exclusively to fire risks will 
certainly receive sympathetic consideration. 

The position of Science Abstracts, which in past years 
caused the Council а good deal of anxiety, appears to be 
inereasingly satisfactory. Whereas the contribution of the 
Institution towards the cost of this publication in 1905 
was £676, the amount fell in 1906 to £394, and there has 
been very considerable financial support from the general 
public. The sum contributed by the Institution cannot be 
considered a large amount towards the production of a 
work of reference of increasing value, such as all those 
who use the Abstracts must find them to be, and we do not 
think that any members can feel that such a sum is ill-spent 

As to the financial position generally, this appears to be 
sound, the net assets amounting to over £40,000. But 
although a building site has been acquired, it will no doubt 
be a long time before the Institution can have a home of its 
own, unless some private benefactor arises, for the building 
fund is less than £21,000 at the present time, including 
the sum spent on the site. The growth of the fund is 
steady, the increase during the year amounting to over 
£875, but even so it will be many years before a suflicient 
sum will have been obtained to provide an adequate build- 
ing, or that the general funds will admit of the increased 
charges due to upkeep. 

We are glad to see that a serious attempt is at last being 
made to bring the library up to date and to make it worthy 


of the Institution. Up to the present time it has been little 


more than a library in name. The Library Committee, 
however, have taken matters seriously in hand, with the 
result that а sum of £650 is being expended in the pur- 


chase of books, and the yearly grant of £75 for new books: 


and binding has been increased to £150. The ассопипо- 
dation has also been improved, and it appears that the 


library will very shortly be one of real utility to the elec- 


trical engineer. 

Another point of the greatest importance referred to in 
the report is the procedure in nominating candidates for 
eleetion to the Council. According to the articles of asso- 
ciation a list of the candidates nominated by the Council 
must be announced at an ordinary general meeting a certain 
time before the annual general meeting, and any Member 
may make further nominations, provided these are 
sent in to the secretary in writing within seven days 
after the ordinary general meeting at which the Coun- 
cil nominees are announced, and provided that such 
additional candidates are proposed and seconded by two 
Members and supported by eight other Members. This 
may sound at first sight а reasonable sort of proposition, 
but as a matter of fact it is practically impossible for the 
list of nominations to be considered and other candidates 
to be put forward in so short à time. А matter of this 
kind is evidently one requiring discussion and careful 


consideration before any fresh nominations are made, and 
it is also necessary to obtain the sanction of the new 
nominees as well as the support of the number of Members 
mentioned. Consequently, the time allowed is altogether 
inadequate. In order to overcome this difficulty the Council 
have decided that in future the names of their nominees 


shall be circulated to all members of the Institution at 


least a week in advance of the ordinary general meeting 
at which the announcement is to be made by the Council. 
It is well that the Council should take the members into 
their confidence as far as possible in making their nomina- 
tions, for it is frequently felt that a certain number of 
engineers who are occupying a leading position in the pro- 
fession have no concern with the affairs of the Institution. 
This feeling is a source of weakness, We think that it 
should also be remembered that, although dissatisfaction 
may sometimes be felt at the nominations that are made 
it is à very drastic step for any member to oppose the 
nominations of the Council. Such a step can never do any 
good to the Institution, and it is difficult to get members 
to take an active part in such а movement, however 
strongly they may feel on the subject. 16 is, therefore, all 
the more necessary that the Council should take as broad 
a view as possible in the selection of candidates, so that 
they may fairly represent the views of the Institution as & 
whole. 


———————_ 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


EN NS | 
Electrons, or the Nature and Froperties of N ogative Elec- 
tricity. By Sir O1rver Lopez, F. R. S. (London: George Bell & 


Sons.) Pp. xvii—230. бв. net. 

This work is based upon a Paper read before the Institution 
of Electrical Engineers in 1902, and reproduced in The Elec- 
trician at the time (see Vol. L., p. 313, &c., and Vol. LI., 
p.123, &c.) Kaufmann's proof of the purely electrical mass 
of the electron is added, and the electrical theory of matter is 
discussed in greater detail. The book forms a useful summary 
of the experimental and theoretical work carried out for the 
purpose of determining the properties and quantitative charac- 
teristics of the electron. Special chapters are devoted to the 
speed and e/m of cathode rays, to the ionisation of gases, and 


| to the determination of the mass of the eleetron. The bulk of 


the remainder deals with what the author calls the electric 
theory ef matter, being an attempt to explain inertia in terms 
of inductance. Thomson's latest experiments and conclusions 
are admitted to have dealt a “heavy blow to this theory, but 
the author does not regard the matter as finally decided, and 
in any case a candid exposition of the pros and cons of the 
question cannot fail to be valuable. Last year's experiments 
of Kaufmann do not seem to have been considered, unless a 
remark on p. 230 can be taken as referring to them. The 
author touches lightly upon some of the applications of the 
electron theory to the ordinary manifestations of electrical 
activity, such as conduction and radiation, and makes a first 
attempt to bring cohesion within the scope of electrical science, 
though this can hardly be described as very convincing. А 
number of miscellaneous questions are dealt with in the 12 
appendixes. One of the most interesting of these deals with 
the size of the orbit of а radiating electron, which is of the 
order of 10-5, or the size of the atom to which it is attached. 
This is the calculation touched upon in Pellat's recent investi- 
gation of the maximum wave-length emitted by such electrons. 
The dimensional speculations in appendixes C and D are open 
to considerable criticism. If anything is certain in this im- 
perfectly explored field, it is that и, the magnetic permeability, 
is not а “ density " (mass per unit volume). As regards the 
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dielectric constant, it has no meaning apart from the electric 
charges contained in the medium, and is expressible in terms 
of the number and configuration of those charges. This fact 
at once marks it off from the gravitational constant, which is 
independent of all matter contained in the medium. The 
author sums up in favour of the provisional theory that the 
ultimate elements of which atoms are constituted are—in their 
dynamical relations—purely ethereal structures of some sort 
which probably we cannot yet adequately imagine. 


Transformatoren und Asynchronmotoren. By W. WINKELMANN. 
(Vol. V. of Grundriss der Elektrotechnik," edited by A. Königs- 
werther). (Hanover: Dr. Max Jünecke.) Рр. 136. 4.20m. 

This useful little work contains a sketch of the theory of 
choking coile, transformers, and induction motors and genera- 
tors. Very little knowledge is assumed on the part of the 
reader, and the explanations given are characterised by brevity 
and clearness. The choking coil is first dealt with, as it forms 
a suitable introduction to the study of transformers, and the 
design of а choking coil to fulfil given conditions is fully 
worked out by way of example. 
former is treated in considerable detail, and a good deal of 
space is given to the consideration of magnetic leakage. About 
two-thirds of the entire work are devoted to induction motors. 
The general principles underlying the action of an induction 
motor are first explained, and then its theory is developed by 
the aid of graphical methods, the circle diagram being intro- 
duced in the form originally given to it by Heyland. The pre- 
determination of leakage coefficients and the calculation of the 
E.M.F. induced in the windings of an induction motor are then 
dealt with. We would specially commend the chapter which 
contains practical data relating to induction motors: it is re- 
plete with thoroughly practical and up-to-date information 
regarding such motors. The last chapter contains a sketch of 
the asynchronous generator and of compensated and com- 
pounded asynchronous machines. The engineer and student 
alike will find this little volume of 136 pages a useful and 
reliable guide to the subjects with which it deals. 


The Science Year Book. Edited by Major B. Е. S. Bapgn-Pows.. 
(London: King, Sell & Olding.) 5s. 

The third annual edition of this book opens with a portrait 
of Lord Rayleigh as frontispiece, and contains a large number 
of useful scientific data, details of learned societies and educa- 
tional establishments and biographies of well-known men. It 
would seem, however, to require more careful revision. For 
instance, under the heading of learned and scientific societies, 
last session’s presidents are frequently given. As in most 
cases the session starts in November, the book must have gone 
to press very early. A diary, bound up in the same volume, 
enhances the usefulness of the work. 


RECENT CONTRIBUTIONS TO ELECTRIC WAYE 
TELEGRAPHY.* 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 


The achievements and possibilities of wireless telegraphy have not 
yet ceased to interest the public mind, In less than 10 years from 
the practical inception of that form of it conducted by electric 
waves, it has developed into an implement of immense importance 
in naval warfare and manceuvres. lt has provided a means of com- 


munication between ship and shore which has added greatly to the 


safety of life and property at sea. It has so far altered the condi- 
tions of ocean travel that great passenger liners, separated by vast 
distances on stormy seas, speak to each other through the ether 
with far-reaching voices, and аге neyer out of touch with land 
during the whole of their voyage from port to port. 

You are doubtless aware that it is now the usual thing for an 
Atlantic liner equipped with long-distance receivers to be in com- 
munication with either the Marconi stations at Poldhu in England 
or Clifden in Ireland and that at Cape Cod in the United States 
throughout the voyage, and at the same time to exchange messages 
not only with other shore stations when passing but with a score or 


-— >œ 


— —— —. -— — 


* À Friday Evening 3 delivered at the Royal Institution of 
Great Britain, Friday, May 24, 1907. | 


The theory of the trans- 


so of sister vessels during the journey.* On board many of the 
Cunard liners small daily newspapers are published containing the 
latest news of the day sent by wireless telegraphy from both coasts. 

Every important Navy inthe world has now adopted it in some 
form as an indispensable means of communication. In our own 
Navy, Admiral Sir Henry Jackson, to whom the country is so much 
indebted in this matter, informis me that every ship above the size 
of a torpedo boat is or soon will be fitted. Large battleships carry 
fairly high-power transmitters for long-distance work. The Admi- 
Talty are satisfied that this method of signalling is of the ‘greatest 
utility, and there is no need to remind you of the evidence of this 
furnished in the recent Russo-Japanese war. No modern liner or 
large passenger vessel is now complete without a wireless telegraph 
5 and an elaborately отр nised system of communication 
has been created by the Marconi Company in connection with this 
marine telegraphy. | 

Concurrently with this practical development of the art, much 
scientific investigation has been conducted, having for its object the 
elucidation and measurement of the various physical operations 
involved, as well as further improvements. There comes a time in 
the history of every applied science when the ability to measure 


Fic. 1.— Lines or ELECTRIC FORCE ROUND AN ANTENNA BEFORE DISCHARGE. 


precisely the effects concerned is a condition of further progress. 
It is this alone which enables us to test our theories or hold in leash 
hasty opinions as to the possibilities of the invention. 

In considering then, during the present hour, some of the recent 
contributions to this new telegraphy, we may pay а moment's 
attention to the nature of the things or effects in it which can be 
measured. Ап essential element in all electric wave telegraphy is 
the elevated insulated wire or wires called the antenna, in which 
high frequency electric currents are set up, and from which the 
electric waves radiate. Consider а long vertical wire insulated com- 
pletely from the earth and charged with electricity (sec Fig. 1). There 
must bs somewhere on the surface of the earth near by a charge of 
opposite sign. If the wire is negatively charged, then on its surface 
there is, according to modern views, an excess of negative ions or 
electrons, and on the ground surface round the wire there is a 
deficiency—that is, there is a positive charge. Furthermore, in 
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X Fic. 2.— DIAGRAMMATIC REPRESENTATION OF THE DETACHMENT OF Srxr- 


Loops or ELECTRIC STRAIN FROM A SIMPLE MARCONI ANTENNA, 


the interspace around the rod there is a state of strain of some 
kind distributed along certain curved lines, commonly called lines 
of electric force. From one point of view these lines may be re- 
garded simply as а convenient mode of delineating the direction of 
the strain having not more inaterial reality than lines of latitude 
and longitude. "There аге, however, some reasons for considering 
that they do possess an actual physical existence and that they are 
о, necessary part of the mechanism of atoms and electrons. They 


* The Cunard liner Lucania which arrived March 18, 1907, at Liver- 
pool from New York reported that she was, when in mid-Atlantic, ia com- 
munication by wireless telegraphy with Poldhu, in Cornwall, and Cape 
Cod, in the United States, at the same time. During the voyage she 
spoke with 32 North Atlantio steamers, and with 24 of these she had 
wireless communication. 

t Cf. Faraday, “ Experimental Researches in Electricity," Vol. II., 
Series 20, 8,278, 3,297 and 3,299; “On Physical Lines of Magnetio . 
Force.” Faraday used the expression physical line of foros to denote 
their concrete reality as distinguished from a mere geometrical concep- 
tion. Also in his Paper “ Thoughts on Ray Vibrations,” Phil. Mag., 
Series 3, Vol. XXVIII., 1,846, he considera that light may be a vibration 
propagated along lines of force. See also J. J. Thomson, ** Electri- 
city and Matter,” p. 63, for an argument for the physical reality of lines 
of electric force drawn from the ionisation of gases by Rontgen rays. 
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have a strong resemblance in many ways to the vortices or vortex 
lines which can be created in a fluid. Moreover, just as vortex 
lines in & fluid can be self-closed or endless, or else terminate in 
little whirlpools on the free surface of the liquid, so lines of electric 
force can form either closed loops or else have their ends terminat- 
ing on opposite charges of electricity that is, on an electron at 
one end and the positive charge of an atom, whatever that may be, 
&t the other end. Suppose, then, that the rod is suddenly con- 
nected to the earth at the bottom end by allowing it to spark to the 
earth. Its electric charge rushes out—that is, the excess or deficit 
of electrons on its surface disappears, and this movement of elec- 
tricity constitutes an electric current flowing into or out of the rod 
from the earth. 'The electrons, however, possess inertia or mass, 
hence when they rush out of the rod into the earth, they not only 
discharge it but overdo it, and leave the rod with & positive charge. 
They then rush back again and the process repeats itself, and we 
thus obtain а rapid ebb and flow of electricity into and out of the 
wire called a series of electric oscillations. Each rush, however, is 
feebler than the last and, therefore, the oscillations decay away or, as 
it is termed, are damped. The energy represented by the initial 
charge is frittered away partly owing to collisions of the electrons 
and atoms in the rod and spark during the movement and partly 
because the electron radiates or communicates its kinetic energy to 
the medium when it is accelerated or retarded. 

We have next to attend to the effects taking place outside the rod 
or antenna. As the negative charge disappears from the rod owing 
to the removal of the excess of free electrons from its surface the 
ends of the lines of electric force which abut on it and stretch 
between it and the earth glide downwards along the rod and end by 
forming a semi-loop of electric force or strain with its ends or feet 
resting on the earth. This arises from the facts that the lines of 
force exercise a lateral pressure on each other, whilst lengthways 
they are in a state of tension, and also that lines of electric strain 


Fic. 3. —Lines or MAGNETIC Force ROUND AN ANTENNA 
Durna DISCHARGE. 


cannot exist inside a conductor such as a spark. Hence, when the 
spark happens, the lines which a moment ago stretched acroas the 
spark-gap disappear. There is then an unbalanced pressure on the 
remaining lines which are thus squeezed in towards the gap and 
deformed so that they finally extend, not from rod to earth, but from 
two adjacent places on the earth, and form a semi-loop (зве Fig. 2). 

But, as above explained, the rod does not simply become dis- 
charged. Owing to the inertia of the electrons they more than 
discharge the rod; they overdo it, and leave it positively charged. 
This, then, implies that a fresh system of lines of electric force 
grows up between the earth and the rod and the first-formed set of 
semi-loops is pushed outwards. Then the process is repeated as 
the oscillations of the electrons in and out of the rod die away, and 
in the space around we have a system of semi-loops of electric force 
being pushed outwards in every direction as shown in the diagrams.* 

There is, however, another factor involved in the process. The 
movement of the electrons into and out of the rod constitutes an 
alternating electric current, and this is accompanied by the pro- 
duction of an alternating magnetic field, the direction of which is 
represented by a system of concentric circles with their centres on the 
antenna (see Fig. 3). When the current in the rod is reversed in direc- 
tion the field is not reversed at all parts of space instantaneously, but 
the reversal is propagated outwards with the speed of light. Accord- 
ingly, the electric oscillations in the antenna create periodic varia- 

* In referring to lines or semi-loops of electric force as moving through 
space, we do not necessarily mean to imply that each line is ear-marked 
so that it preserves an individual identity. All that actually happens at 
any point ia the field is a periodic oscillation or cyclical change in the 
electric and magnetic force at that point. This, however, is repeated 
successively from point to point, and we may hence speak of the line of 
force as moving just as we speak of а surface wave on water as moving 
forward, when, in reality, the only movement in the latter case is a small 
up and down motion of the water at each place, or at least a circular 
motion of no very great extent. | 


tions of magnetic force and electric force in the space outside. At 
points near the earth’s surface some way from the rod the magnetic 
force is parallel to and the electric force perpendicular to the surface 
of the earth orsea. Experience shows that electric wave telegraphy 
over any large distances cannot be conducted unless the antenna is 
so placed that the electric force is perpendicular to the surface of 
the earth or ses. | 

At any distance from the antenna and at any one spot the mag- 
netic and electric forces are therefore periodically varying in magni- 
tude, and owing to the finite rate of propagation of the forces 
through space we find that at certain equi-spaced intervals these 
forces are similarly reversed in direction at the same instant. 

When we speak of the length of the electric waves we mean the 
shortest distance which separates two adjacent places at which 
either the electric or magnetic force reverses direction in the rame 
way а& the same instant. 

In wireless telegraphy the length of waves employed may vary 
from 200 ft. or 800 ft. to many thousands of feet or several miles. 
The determination of this wave-length is & practically important 
matter, and, accordingly, instruments have been designed specially 
for its measurement by Dönitz, by Prof. Slaby and by me. 

I have ventured to name my own appliance for measuring long 
electric wave lengths, a Cymometer.* 

The importance of the measurement is as follows: We know 
that the properties of short electric waves constituting light and 
radiant heat depend upon their wave length and that some bodies 
are opaque to light waves but transparent to heat waves. So in the 
case of the much longer ether or electric waves used in telegraphy 
the ease with which they pass through buildings, forests, and even 
mountains or cliffs, or round the earth's curved surface, is deter- 
mined by their wave-length. Waves of one or two hundred feet in 
length are considerably obstructed by the closely packcd houses in 
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a town, but much longer waves go easily through them. The 
measurement of the wave-length is made to depend upon the fact 
that there is a simple relation between the velocity of these waves 
(which is the same as that of light), the periodic time of the oscil- 
lations in the antenna and the wave-length as expressed by the 
formula wave-length = velocity x periodic time, Since the velocity is 
nearly 1000 million feet per second the wave-length in feet is easily 
found when we know the frequency of the oscillations in the antenna. 
This last quantity can be found by placing near to the antenna а 
circuit in which secondaryelectric oscillations can be sympathetically 
induced by those in the antenna. For this purpose we must have a 
circuit which possesses the two qualities of capacity and induc- 
tance. This is secured by joining in series some form of Leyden 
jar or condenser and some form of spiral wire or inductance. 

oreover, we must have the means of varying this capacity and 
inductance so as to bring the cymometer circuit into tune, as it is 
called, with the antenna. Every such circuit containing capacity and 
inductance has а natural period of electric oscillation, resembling 
in this respect the time of swing of а mechanical system composed 
of a heavy body suspended by an elastic spring.t In my cymo- 
meter the condenser part consists of one to four slid'ng tubes, each 
consisting of a pair of brass tubes separated by an ebonite tube. 
The outer tubes can slide off the inner ones, and so vary the 
capacity. The inductance consists of a long spiral of copper wire, 
and the circuit is completed by a thick copper bar. Matters are so 
arranged that when the outer tubes are drawn off the inner tubes 
во аз to vary the electrical capacity, the effective amount of the 
spiralincluded in the circuit is simultaneously varied in exactly 


* See Proc. Roy. Soc., Vol. 74. p., 490, 1905, “ On an Instrument for 
the Measurement of the Length of Long Electric Waves.” Also Phil. 
Mag., June, 1905, '* On the Applications of the Cymometer." 

t If the capacity C is reckoned as usual in microfarads, and the in- 
ductance L in centimetres, then the time period T of the oscillation is 
given by the formula T= y CL/5033000. 
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the same proportion. To determine when the time period of the 
cymometer circuit is in agreement with that of the antenna I use a 
Neon vacuum tube. Some three years ago I found that such а 


tube was extremely sensitive to a high frequency electric field, 


being caused to glow brilliantly when subjected to its action. 

You are already familiar with the beautiful method discovered by 
Sir James Dewar for obtaining neon from atmospheric air by the 
use of charcoal at very low temperatures, and tubes filled with rare- 
fied neon prepared by his process are able, as I have shown, to serve 
important purposes in connection with wireless telegraphy. 

In the cymometer a Neon tube is connected to the opposite coat- 
ings of the condenser. If, then, the cymometer bar is placed near 
to the lower part of.a transmitting antenna and we slide along the 
outer condenser tube, thus varying the capacity and inductance of 
the instrument, provided it has a suitable range, a position will be 
found in which the Neon tube glows brightly. The cymometer is 
equipped with & scale which shows for every position of its handle 


. the corresponding frequency or time period and the related wave- 


length. Hence the simplest operation, which a child can perform, 
gerves to determine in one instant the frequency of the oscillations 
in the antenna and the wave-length of the radiated waves. I have 
devised instruments of this type covering the whole range of wave- 
length measurement from 50 ft. or 100 ft. up to 20,000 ft. or more. An 
instrument of the same kind, but with & more sensitive oscillation 
detector than а Neon tube, can be used to measure the wave-length 
of waves being received on the antenna. The cymometer has other 
uses besides wave-length measurement. Опе of these is to draw 
а resonance curvo, and thence deduce the rate of decay of the 
oscillations in a train and their number. In a train of oscillations 
the time period occupied by each oscillation, whether of current or 


Strongly . Damped Oscillations 


Fic. 5. 


potential, is the same, but the amplitudes die away in geometric 
ratio. Hence the ratio of two successive amplitudes or oscillations 
is constant and the natural logarithm of this ratio is called the 
decrement. We can determine this decrement when we know the 
frequency of the oscillations in the primary circuit and the currents 
induced in any secondary oscillation circuit placed near to the first 
when the latter is in exact syntonism and also slightly out of syn- 
toniem with the primary. Employing a formula of Bjerknes we 
can find the sum of the the decrements D and d of the primary and 
secondary circuits by the formula 


N / Ar- a? 


where a is the current in the secondary circuit when it is tuned to 
а frequency, л, and A is the maximum current when the secondary 
circuit is tuned to agree with the frequency N of the primary 
circuit. For this purpose I modified the cymometer by including 
in the bar two fine resistance wires against one of which a sensitive 
thermo-juuction of iron and bismuth is attached. This enables me 
to measure the value of the current in the cymometer bar. The 
process of measurement is then as follows: We place the cymo- 
meter alongside the antenna and slide along the handle slowly, thus 
altering its time period or natural frequency. We observe the cur- 
rent and frequency, and plot a curve called a resonance curve show- 
ing the secondary or cymometer current in terms of the frequency. 
This curve rises to а maximum value, sometimes very sharply, 
the maximum corresponding to the condition of exact syntonism 
between the antenna and cymometer circuits* (sce Fig. 4). From 


* [f the damping of the secondary circuit is small, as it is in the case 

of the cymometer circuit, then the resonance curve is very sharply 

ed or rises quickly to à maximum when the primary oscillations are 

ly damped, provided always that the ‘ coupling,” or mutual induct- 
ance of the two connected cirouite is small. 


{һе curve we can determine the sum of the decrements of the 
cymometer and antenna. A second experiment made with a known 
additional resistance inser'ed in the cymometer bar enables пз to 
eliminate the decrement (d) of the cymometer itself, and thus find 
that of the antenna alone. When this is done we know what per- 
centage each oscillation in the antenna is of the previous one. 
Suppose we agree that when the o:cillations have decayed away to 
1 per cent. of their initial value the train shall be considered to be 
finished, then another simple formula Мыр enables us to 
find the number of the complete oscillations M in a train when we 
know the decrement D.* 

Electric oscillations are classified into highly damped, feebly damped 
and undamped varieties, corresponding to few, many and infinite 
oscillations in a train (see Fig. 5). In electric wave telegraphy we have 


Fic, 6.—ANTENNA EMITTING STRONGLY DAMPED TELEGRAPHIC 
| ELECTRIC WAVES. 


various kinds of transmitters or wave-makers, which are intended 
to create these types of oscillation. In the first case, if we set u 
an antenna and connect the lower end to one of the spark balls o 
an induction coil, the other being to earth, we have an arrange- 
ment which produces highly damped oscillations and waves (se 
Fig. 6). This is due to the fact that since the capacity of the 
antenna itself is small the energy which can be stored up in it and 
liberated at each spark discharge is also small, at most a fraction of 
a foot pound or a few foot-pounds. Hence it is rapidly frittered 


сч 


Fic. 7. —ANTENNA EMITTING FgEBLY DAMPED TELEGRAPHIC 
ELECTRIC WAVES. 


away by resistance and in radiation and the oscillations are fcw— 
say, half а dozen cr so—and highly damped. If, however, we form 
an oscillation circuit, consisting of a large condenser inductance and 
spark gap, we can store up & larger amount of energy and liberate 
this suddenly across the spark-gap at each discharge. If, then, these 
oscillations are made to induce others in a directly or inductively 
connected antenna, we can liberate the energy as radiation, and, 
having a larger store to draw upon, create longer trains, say, of 20 
to 100 more feebly- damped oscillations (sce Fig. 7). 

Corresponding to these types of transmitter there are various 
suitable forms of receiver. With а highly damped radiator we must 
use some form of wave detector, such as а coherer, which is chiefly 
affected by the first or maximum oscillation, and this must be in- 
serted in a receiving circuit which is easily set in oscillation by a 
single or, at most, a few electromagnetic impulses. On the other 
hand, this renders the receiver more liable to disturbance by vagrant 


* See the Principles of Electric Wave Telegraphy.” Fleming, p. 167. 
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electric waves due to atmospheric electricity, or other transmitters 
if of sufficient strength. If, however, we employ a feebly damped 
radiator emitting long trains of waves of, say, 20to 50 waves we can 
make utze of a stiffer receiver circuit—that is, one containing a good 
deal of inductance—and a detector, such as Marconi’s magnetic 
detector, which operates under the action of feeble but oft-repeated 
and properly-timed impulses. We have, then, the advantage that 
the receiving circuit can be made far less sensible to non syntonio 
or isolated impulses unless these are of extreme violence. 

Again, there are certain forms of detector, such as the thermal and 
one of my own to be described presently, which are affected by the 
product of the mean square value of the oscillations during a train 
and by the number of trains per second. Hence in this case the 
effect on such a receiver at a given distance under the same condi- 
tions will be increased by increasing the number of trains of oscilla- 
tions per second as well as by diminishing damping in each train. 
It was, therefore, foreseen that we should gain some advantage by 
the use of undamped trains if some form of electric radiator could 
be found emitting waves continuously like the steady note of an 
organ pipe rather than sounds like intermittent blasts on a trumpet 


or blows on a drum. 
(To be continued.) 


TELEPHONIC TRANSMISSION MEASUREMENTS. 


In this issue we conclude our account of the discussion 
which took place on Messrs. Cohen and Shepherd’s Paper read 
before the Institution of Electrical Engineers, and of which we 
have previously given an abstract. 


Mr. J. E. TAYLOR said the authors stated that the volume was of 
prime necessity, and that articulation was, comparatively speaking, of 
secondary importance. He agreed with them so far, but thought there 
was a slight tendency on the part of telephone experts to ignore the ques- 
tion of distortion. Mr. Duddell and others had shown that a very great 
deal of distortion was introduced by the diaphragm of the transmitter, by 
the line, by the receiving instrument, and in some cases by the speaker hım- 
self. Improving the instruments would remove a proportion of the dis- 
tortion, but the removal of the line distortion would be possibly a more 
difficult matter, aud he thought telephone engineers should give some:con- 
sideration to this matter. In many cases very much depended upon 
clearness of articulation ; wireless telephone installations, for instance, 
depended considerably upon articulation for successful working. The 
main cause of distortion wás the different attenuation produced on different 
frequencies, and if the ratio of the attenuation was taken at, say, the 
lowest important frequency of speech, as compared with the ratio for 
the highest frequency of speech, this would give the measure of distortion 
on the telephone circuit. With regard to microphone transmission, this 
did not. by any means, give a reliable'sine wave. 

Mr. Н. LAWS WEBB said that the author's investigations showed 
that the early ideas of telephonic transmission were originally too higb, 
leading to the use of very expensive line plant. Few people realised, 
when speaking from London to Glasgow, that for the time they had the 
exclusive use of 300 tons of copper worth at present about £30,000. 
The investigations described in the Paper went to prove that the high 
standards originally fixed were unnecessary, inasmuch as it was shown 
that it was not neces to reproduceevery variation of speech wave, and 
in fact the waves could Ye flattened out and otherwise distorted and 
still give a good commercial result. This was not really extraordinary, 
because the same thing happened in ordinary air transmission. He 
would like to say a word for the consonant, which he thought was very 
unjustly depreciated. He remembered a good many years ago astonish- 
ing a number of telephone People by analysing the capital account of a 
large telephone system, and showing that 75 per cent. of the capital cost 
was in line plant. This was a suburban system, and the percentige was 
therefore a little high, but in most of the present systems in England 70 

r cent. of the capital was in line plant. The economic value of the 

арег, ав showing that less copper and less space could be safely 
adopted, was very great. 

Mr. 8. EVERSHED said that the telephone was invented 31 years ago, 
and as an instrument it was to-day precisely what it was then. Within 
a few weeks of the receipt in this country of the first telephone instru- 
ment he had constructed a telephone with a couple of baking powder 
boxes and pieces of tin, and it had acted, for short distances at any rate, 
as well as the telephone of to-day. The question of articulation was a 
very important one. In his experience articulation was one of the worst 
faults that telephones had to deal with. The problem before them was 
the transmission of currents of a number of different frequencies through 
a line. They could send them in all right, but they came out with the 
wrong amplitudes and the wrong phases and the whole thing distorted. 
His experience was that phase relationship was not very necessary for the 
proper understanding of speech. He thought that scales of current and 
time with the oscillograms shown by the authors would be an advantage. 

Mr. ALEX. RUSSELL said the Paper was of value not only to the tele- 
phone engineer, but to the engineer concerned in the transmission of 
single-phase currents, He thought diagrams 6 and 7 very interesting and 
of great value, showing that Heaviside’s theory was substantially correct. 
In reference to the exceedingly interesting matter given in the appendix, 
he thought the authors might with advantage have extended the mathe- 
matios a little, : 


Mr. F. TANDY hoped that the Paper would not lead to the ignoring of 
articulation.” Up to a certain length of line it was true distortion could 
be ignored, but in long-distance transmission it became a very important 
element, preventing the extension of lines beyond a certain limit. The 


application of inductance considerably improved the shape of the wave, 
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and one was able to speak over а longer length of line. There was no real 
information given to practical telephonists which would enable them to 
determine the right amount of inductance to put into a working circuit to 
get the very best results. He had found from observations that induc- 
tance actually increased the transmitted currents, and also the received 
currents, under favourable conditions. 

Mr. D. Н. KENNEDY said that he had been waiting to hear whether 
anyone would refer to the possibility of eliminating the human element 
at the sending end by the use of a gramaphone as a sending instrument. 
Experiments that he had made with the gramaphone had impressed him 
very much with the possibilities in that respect. Every endeavour should 
be made to extend the present commercial limits of long-distance circuits. 

Mr. W. H. THORROWGOOD said he had made many experiments 
with telephone lines, and got fair results with iron wire. Those experi- 
ments were not quite completed, but he would suggest that, instead of 
adding inductance, coils of iron wire should be used. The question of 
using iron wire lines for telephone circuits had not received the attention 
it deserved. | 

Mr. F. GILL said that during the past seven or eight years telephone 
praotice had undergone an entire change, а fact which did not seem to 
be appreciated even by telephone men, and which was certainly not 
appreciated by those outside the business. So far as he could judge, 
the schools were not devoting any serious attention to telephone problems, 
such as wave propagation. А student coming from а oollege into а 
central station or works could carry some of the work he had done at the 
college into his work; but, if he oztoroed the tolophone business, he was 
certainly able to bring only very little indeed out of the schools to his 
work, Hethought the schools should give more attention to this sub- 
ject. Outside those actually engaged in the business, the art was really 
confined to very few men. Heaviside, Pupin and Kennelly were the only 
ones that he could remember. As a telephone man, he would like to say 
that it was high time that Mr. Heaviside was recognised. He had been 
for a long time ignored, and by some even ridiculed, but in the past few 
years he had slipped into acknowledgment in а quiet and unostentatious 
way It was, he considered, quite time that they let Mr. Heaviside know 
that they recognised him. | | 

Mr. B. S. COHEN, in feply, said that Mr. Campbell’s interesting 
experiment showed that the transmitter resonated strongly to certain 
frequencies, Wein had already shown that the receiver resonated, and 
Heaviside had pointed out line resonance. With all those sources of 
distortion they could only wonder at the analytical power of the human 
ear. Mr. Kingsbury seemed to think that the consonants would look 
after themselves if the vowels weretaken care of. It was not at all clear, 
however, how far this was true. The Welsh language was an example. 
It must be remembered that when carrying out telephone articulation 
tests, the most frequent failures seemed to occur with consonants such 
as b, p, d, t, and their experience was that it was the consonants that 
failed first. Leskage in telephone cables seemed scarcely applicable. Too 
much attenvation was introduced, which could not be compensated for 
by increasing the energy transmitted, as in telegraphy. The distor- 
tionless condition for 201b. cable worked out at about 200 ohms 
insulation per mile, and the attenuation was increased six-fold. 
The authors would take 800% and 1,500— in practice as the average and 
the highest important frequencies. It appeared almost inconceivable that 
the transmitter distortion might counteract the line distortion, and, any- 
way, there was, of course, no relationship between the two effects, though 
there might be accidental coincidence sometimes. Mr. Hill appeared to 
have some misgiving as to whether the results obtained with instruments 
of precision would not upset some of the results obtained with the voice 
and ear for sending and receiving respectively. He (Mr. Cohen) thought 
this was due to a misunderstanding. Тһе ear must be the final arbiter 
in settling the transmission efficiency of a new type of circuit or instru- 
ment. Concerning leakage, the percentage increase in attenuation 
from that cause appeared to be small in the case of ordinary light tele- 
phone cables. 100,000 ohms per mile would, probably, have a negligible 
effect on 10 lb., 201b. and 401b. unloaded cable. The measurements 
referred to in the Paper were not corrected for leakage, as this would 
have quite an inappreciable effect, even assuming 140,000 ohms per mile. 
He had made some experiments with iron wire for barretters, but never 
very successfully. The lamps he had used for his bolometer were 
different from those used by Mr. Duddell. They were more sensitive than 
the ordinary lamp, and their resistance was about 1,000 ohms. Mr. Taylor, 
Mr. Tandy and Mr. Kennedy were all strong on articulation, and it was 
interesting to note that those three gentlemen were all Post Office engi- 
neers. - When he had mentioned that articulation was to some extent 
rather negtigible, he was referring more particularly to the comparatively 
short local junction lines and subscribers’ lines; but when one had to 
deal with long trunk lines it was evident that articulation was more 
important. He still, however, considered that volume was the principal 
consideration. ‘The wave filter was originally described by Prof. 
Kapp. The arrangement consisted of doubly wound loading coils in 
series, the loading coils having inductances of about 1:7 each, and a 
condenser was put across to junctions of the loading coils.. He 
had found it advantageous to have some amount of non-inductive re- 
sistance in series, which appeared to make the filtering more abrupt. 
Mr. Taylor had mentioned the thermo-galvanometer; they did 
not mean that the thermo-galvanometer was not so satisfactory 


‘owing to its being a more sensitive instrument, but that they had found 


more trouble from external disturbance. They would furnish the time 
goale to the oscillograms, as requested. In reference to Mr. Kennedy’s 
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mention of the gramaphone, they had one for a number of experiments, 
but the chief fault in its use was that the records deteriorated consider- 
ably, and the articulation in that cage became a factor to be dealt with. 
As to the lines of future progress, the insertion of inductances and the 
study of impedances of the terminal apparatus appeared to be the most 
promising lines of progress. The use of iron wire for telephone lines had 
been carefully considered, and for a number of reasons was not satis- 
factory. The amount of inducance obtained by the use of iron wire did 
not compensate for the extra resistance. 


IHR HISSING POINT OF THE METALLIC ARC.* 


BY W. G. CADY. 


This Paper is а preliminary report dealing chiefly with the aro 
between iron and copper terminals. The fact should not be over- 
looked that the so-called iron arc is, in air, an arc between molten 

lobules of magnetic oxide of iron. By letting the аге burn until it 
has become normal, observations can be made that compare in 
accuracy with those in the саве of the carbon arc. 

. Observations were first made to verify the generally accepted 
linear equation Ed + bl connecting volts across arc with length 
of arc for iron electrodes. When curves were drawn showing the 
potential drop as а function of the length for different currents, 
it was found that the curves had approximately a parabolic form, 
suggesting that the equation should have a term involving l. 
— Tho dificnlty encountered in obtaining reliable observations in 

the neighbourhood of 1 ampere led to the detection of an abrupt 

change in the iron arc, analogous to the hissing point of the carbon 
arc. For currents below 1 ampere the arc burns quietly and there 
is no well-defined spot of light on the globule at the anode. As the 
external resistance 18 decreased so that the current increases beyond 
a value depending largely on the curvature of the globule, the arc 
suddenly contracts, & bright spot appears on the anode, hissing com- 
mences, P.D. drops and current increases slightly. Experiment 
showed that the effect is confined mainly to the anode. When the 
current is decreased the change back to the quiet stage does not 
take place until the current has become smaller than it was when 
hissing commenced, due, doubtless, to the high temperature at the 
anode. From the point of view of spectroscopy, it would be of con- 
siderable interest to find out whether the spectrum of the iron arc 
suffers a change at the hissing point. A brief examination showed 
nothing further than a general brightening of lines, but the question 
whether all lines are brightened to the same degree deserves at- 
tention. 

When the current is increased to about 2 amperes, the iron arc 
emite a whistling sound, and the spot at the anode has a tendency 
to travel around rapidly, describing a circular ring. This recalls 
Trotter’s observation of the rotation of the hissing carbon arc. It 
is planned to examine this phenomenon more closely, with the 
aid of an oscillograph. : 

With copper electrodes the hissing point can also be found. It 
occurs, with electrodes 6mm. thick, when the current is about 
0:5 amperes, with about 110 volts across the arc. The arc between 
aluminium electrodes was too unsteady for the detection of the 
effect. Zinc has thus far shown no hissing point. Something 
resembling а hissing point was found with an arc in air between а 
mercury anode and carbon cathode, but this may have been due to 
disturbing causes. 

Lecher's assertion that the iron arc is & discontinuous discharge, 
while the copper are is perfectly continuous, was put to the test for 
both the quiet and the hissing stages. A bolometer was substituted 
for the hot wire used by Lecher, but it soon became evident that 
the capacity and self-induction of the bolometer circuit tended to 
set up oscillations, causing a singing iron arc. This fact tends 
to discount Lecher’s conclusions and to make the method inapplic- 
able. Good results were obtained by connecting a self-inductance 
of low resistance in series with the arc. The bolometer and con- 
denser in series were then connected in parallel to the self-induc- 
tance. In this way the bolometer became heated by oscillatory 
currents set up in the arc, without danger that the bolometer circuit 
could disturb the conditions in the arc. The results are briefly 
these: the carbon and iron arcs, when quiet, are continuous ; .when 
hissing, they are oscillatory. The copper arc seems always to be 
oscillatory, and the smaller the current the moro is the bolometer 
heated. This point, as well as bolometric tests with other metals, 
is soon to be investigated. 


Electric Cranes for Docks and Harbours.—Swansea Harbour 
Trustees have decided to go on their annual tour of inspection to 


Glasgow and the Tyne, in order to examine the electrical equip- 
ments at those places. 


* Abstract of a Paper presented at the New York meetin of the 
Phytical Society. From the Physical Review. à 


THE TROTTER UNIVERSAL PHOTOMETER. 


A general view of a portable photometer, which has lately been 
рос on the market by Messrs. Everett, Edgcumbe & Co., із 
illustrated in Fig. 1. The design is due to Mr. A. P. Trotter, and 
it is claimed that the instrument is capable of measuring the 
illumination at any required angle; that the readings are obtained 
with ease and accuracy, irrespective of the colour of the light; and 
that the readings are easily checked. To obviate the use of the 
“ flicker ” method, an application of Crova's law was suggested for 


Fic. 1.— GENERAL VIEW OF THE INSTRUMENT. 


eliminating the colour difficulty. Crova found that if two lights, 
differing even as much as daylight and an ordinary candle, werc 
viewed through a yellow screen their relative illumination was un- 
changed. An adaptation of Crova’s method, which consists in 
passing the light through a solution of definite composition and 
thickness, has been employed in the present photometer. 

Fig. 2 shows the photometer diagrammatically. A small standard 
lamp, L, throws а beam of light, which is reflected by the mirror M on 
to the screen S,. This is viewed through three small slits in the screen 
Se, which receives the illumination to be measured. Si can be rotated 


Fic, 2. —DIAGRAMMATIC VIEW SHOWING POSITION OF MIRROR AND 
STANDARD LAMP. 


about its axis and the illumination thereby varied until a balance of 
brightness between S, and S,is obtained. The illumination of S, is 
then read off on a direct reading scale. As shown in F'ig. 1, the instru- 
ment is for portable use, and is attached to а very light and strong 
folding tripod stand provided with а pivoted and hinged head enabling 
the еске to be turned in any direction and set at any required 
angle. For ease in carrying, the 4 volt battery, which actuates 
the incandescent lamp, is in a separate portable wooden case. The 
lamp itself is carefully aged and standardised, and can be relied 
upon to retain its candle-power almost indefinitely since it is only 
in use during the actual time the reading is being taken, which 
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does not, as a rule, amount to more than a fraction of a minute. 
The glow lamp employed as а standard is so chosen that the colour 
of the light it gives forms a convenient mean between the yellowish 
tint of the ordinary low efficiency glow lamp and the whiter colour 
of the arc. In order, however, to make the instrument applicable 
to lights of every colour, specially coloured screens are provided, 
which can be readily substituted for either S, or S, as required. 
Provision is also made for measuring more or less monochromatic 
lights, such as the mercury vapour lamp, and so forth. 

For the purpose of measuring horizontal illumination the pho- 
tometer is levelled by means of the small plumb-bob inside the 
case, and balance obtained as previously described. This gives the 
horizontal illumination direct in “ candle-feet." If the illumination 
is required, say, on a vertical plane, or at any other angle, the pho- 
tometer is set accordingly by means of the plumb-bob, which moves 
over a graduated scale, and the measurement made as before If, 
instead of the illumination, the candle-power of the source of light 
is required, the screen S, is turned towards it, the correct direction 
being determined by means of the lens and scale, and the illumina- 
tion measurement is then made. This value, multiplied by the 
square of the distance in feet of tho photometer from the light, 
gives the candle-power required. - 

The photometer is exceedingly portable, the weights and dimen- 
sions of the apparatus being as follows: Photometer, 41b., 9 in. 
by 73 in. by 4} in.; battery, 51b., 7 in. by 5 in. by Зір. ; and stand, 
1} Ib. 19 in. by 14 in. by 1} in. | 


—— IAM LOU ..... 


COLLINS' TESTING BBAKE. 


This brake, which is supplied by Messrs. Johnson & Phillips, 
has been designed with a view to rigidity and simplicity in working, 


only one attendant being required to operate the brake, at the same 


time taking the speed of the machine under test. As shown in the 
figure, the brake consists of a strip of suitable form and material, 


"+ 


usually ropes, embracing the pulley on the machine under test; 
the tension on the rope being determined by a spring balance 
attached to each end of the brake strap, the tension of each sprin 
being so adapted that it may be read by an index and 5 
scale. The pressure on the pulley of the machine under test is 
adjusted by means of a screw operated by a hand wheel at the side 
of the brake strap which is subjected to tlie greater tension, so that 
the tension may be adjusted quickly. In the operation of this brake, 
should the motor under test come to a standstill, the two balances will 
adjust themselves to equal tension, avoiding any accident to the 
springs which would take place in the older form of spring balance 
and weight, ИХ: 


о Е e 


clips. 
gauge. 1 ; | 
several tramway companies with satisfactory results. 


„I. B. r. AUTOMATIC EAR. 


Messrs. Imeson Bros., Finch & Co., Stockton-on-Tees, have recently 


placed upon the market an automatic ear which is an ingenious 
invention and overcomes the difficulty experienced in the use of 
screwed ears. | 


The carriers are made of gunmetal, and the clips are made of 


guometal or malleable iron, the latter being specially made to with- 
stand the elements. 
iwo powerful springs which аге chemically prepared, not bein 

affected by electrolysis or the atmosphere. ы R 


The ear is worked automatically by means of 


The weight of the whole clip is light combined with great 
strength. The erection of trolley wire is greatly facilitated, also time 
and labour is saved by the use of the I. B. F.“ automatic ear, the 
wire being immediately released or replaced by compressing the 


These ears are made to suit grooved and round wire of any 
We are informed that they have been successfully tried by 


p€——————ÀMM сс үсте ЕЕЕ УСУ 


PATERSON'8 FIBEPROOF CABLES. 


A sustained short-circuit on ап unarmoured insulated conduotor 
is generally made evident by a violent arc and sudden bursting of 
the envelope enclosing the cable, the violence of the effect depend- 
ing on the energy behind the particular circuit at the moment. The 
sudden pressures set up by internal arcing in an insulated cable are 
sufficiently high to rupture the covering and to admit air which will 
support combustion of the insulation after current has been cut off. 
If means can be taken to prevent this rupture the insulation 
(which is always combustible) may be subjected to high tempera- 
tures but will not burst into flame nor feed any internal arc 
with inflammable gases. Paterson's fireproof cable is designed 
to preserve the insulation of a conductor intact under abnormal 
internal arcing or the application of external heat. In this 
cable the ordinary taped rubber insulation 18 covered with 
several laps of Manilla paper impregnated with a non-inflammable 
fluid. Over this is a strong but flexible braiding of mall steel 
wires, covered with several more laps of the same specially-prepared 
paper, the steel braid being thus placed between two thicknesses of 
fire-resisting paper. The cable is then covered with a braiding of 
specially impregnated que and finished off either in red or black 
fire-resisting compound. m 

By the invitation of Messrs. Johnson & Phillips (Ltd.) we 
attended yesterday a demonstration, at their Old Charlton Works, 
of the capacities of this special cable to resist fire, both internally 
and externally. The results of these tests are summarised below :— 

TEST 1.—Cable over Bunsen flame for half an hour, 220 volts main- 
tained between steel protection and conductor as shown by incandescent 
lamp remaining alight. 

Result.—After half an hour lamp still burning. Cable struck three 
blows with a 21b. hammer, no difference. Insulation resistance between 
conductor and steel braiding 75 megobms, with 500 volts. Cable finally 
short-circuited with sixth blow of hammer, the cable being quite flattened. 

Tregt 2.—Cable over Bunsen flame as above, but not connected to 
electrical supply. Insulation resistance between conductor and steel pro- 
tection taken at intervals. 

Result, —After 12 minutes 70 megohms, after 18 minutes 75 megohms, 
after 26 minutes 75 megohms, after 36 minutes 75 megohms, after 40 
minutes 75 megohms, each with 500 volts. Sample then tested with 
high tension but failed to break down with 3,000 volts. 


Test 3.—Sample insulated and protected exactly as fireproof cable, 
but an arc lamp carbon substituted for the ordinary copper conductor ; 
carbon is broken in the middle and an arc maintained between the two 
portions with about 50 amperes. | 

Result.—Sample tested with 60 amperes at 200 volts, after arcing for 
20 minutes, cable red hot but no flame. Repeated with 90 amperes for 
about 5 minutes, but still no flame. 
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Test 4.— An internal arc as above maintained in sample insulated as 
ordinary V.I.R. braided cable. 

Result.—Sample tested as above burst with loud report in less than 
10 seconds. 

Txsr 5.-—3/22'8 fireproof cable. 


amperes. : 
Result.—Conductor fused in about two minutes, but insulation and 


protection intact. | 

Тевт 6.—3/22's insulated as ordinary V. I. R. braided cable. Conductor 
overloaded as in experiment No. 5. 

Result. —After a few seconds wax compound in braid began to melt, 
and subsequently rubber melted off conductor. Cablein flames in about 
a minute and a quarter. 


During the first few minutes of Test No. 8 the rubber insulation 
was volatilised, and exuded from the ends of the cable as а dense 
gas. Under ordinary circumstances this gas would find its way 
along the cable and through the steel braiding, as the cable would 
be practically sealed throughout its length. Test No. 4 the in- 
sulation was fired by the explosion, and continued to flame until 
put out. We were unable to detect any flaming in the fireproof 
samples, and the maker's claims appear to have been amply vindi- 
cated by the tests. At the conclusion the party was entertained to 
lunch by Mr. S. Paterson, managing director of the company, and 
the works were subsequently thrown open to the visitors. 
description of their principal products will be found in the 
INDUSTRIAL SUPPLEMENT published with the present issue. 


Conductor overloaded with 80-100 


CORRESPONDENCE. 
THE IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your appreciative Editorial Notes on the first page 
of your last edition, of May 24th, you state that the Central 
Technical College is what is known as a school of the Uni- 
versity, and this means that it possesses certain privileges for 
its students ; for example, the examination for the diploma of 
the college is accepted as the intermediate examination of the 
University." | 

Ав а matter of fact, any one of our students who has matri- 

culated at the University, and has passed satisfactorily through 
our first year’s course only, is ranked as having passed the 
intermediate examination of the University. 
The diploma of Associateship of the City and Guilds Insti- 
tute is of the nature of a degree, given at the end of a three 
years’ course, and, if obtained in either the electrical or the 
civil and mechanical engineering departments, it exempts the 
student from sitting for any further examination for the 
Associate Membership of the Institution of Civil Engineers. 

It does not yet obtain for him, without further examination, 
the degree of B.Sc. of the University of London; but seeing 
how large a percentage of the internal students who have 
gained that degree within the last year or two have been men 
who had been awarded our diploma the month before, we are 
sanguine cnough to hope that, in time, the University may 
rise to the heights of the Institution of Civil Engineers.—I 
am, &c., W. E. AYRTON. 

Tho City and Guilds College, May 28. . | 


PARLIAMENTARY INTELLIGENCE. 


— | 
RADIO-TELEGRAPHIC CONVENTION. 


The Select Committee of the House of Commons appointed to consider 
the question of the ratification of the Convention drawn up at the Berlin 
Wireless Telegraph Conference last year met again on Tuesday under the 
presidency of Sir John Dickson-Poynder. 

Mr. H. CUTHBERT HALL attended and expressed a desire to put iu 
evidence on points that had been raised by previous witnesses. . 

The CHAIRMAN said the Committee had decided not to hear any 
statement with regard to conversations between the delegates at the Con- 
ference in Berlin. They had received ample evidence from Mr. Hall re- 
garding the effect of the Convention on the Marconi Co. He, therefore, 
asked witness to confine his statements to arguments on the evidence that 
had been given in regard to the effect the Convention might have upon 
national interests. 

Mr, HALL said he wished to refer to the opinion of Sir Robert 
Hunter on the subject of the agreement between the Marconi Co. and the 
Post Office. He (witness) had handed in the opinion of Mr. Warmington, 
K.C., as to the true construction of clause 10 of the Post Office contract— 


A brief 


viz., that if intercommunication prejudiced the company's patent rights 
they could not be compelled to accept intercommunication, and this 
had not been met by the opinions of eminent members of the Chancery 
bar or the Law Officers of the Crown, the only opinion quoted against it 
was that of Sir Robert Hunter, solicitor to the Post Office. The question 
of the prejudice of patent rights was considered by counsel before witness 
gave his first evidence, and he gave it to the Committee then, but it did 
not seem to have been incorporated in the report of the evidence. This 
opinion was by Mr. John M. Gover, and was to the effect that Mr. 

Babington Smith’s evidence was not expressed clearly on the question of 
prejudice of the company’s patents, but if he intended to deduce the argu- 
ment that no waiver of the company’s patent rights would be involved, 
he (Mr. Gover) considered the argument fallacious. For the Government 
to pledge itself to provide a non-exempted station for every exempted 
station appeared to be based on the assumption that there were no patents 
for wireless telegraphy, and even if there were strong presumptive evidence 
that the company had no valid patents it would be improper to 
enter into a binding undertaking which could only be led if 
the presumption were well based. There was, on the oontrary, 
very strong Ж шайыгым evidence that the company had 1 
controlling wireless telegraphy. Their first patent provided for 
the use of syntonised apparatus, which was also the subject of 
further patents. He also wished to comment apon Sir Robert 
Hunter’s observation that the decision in the United States Courts 
in his company’s favour and against the De Forest Co. did not 
teem to restrict the De Forest Co. from carrying on wireless telegraph 
business. Sir Robert Hunter seemed to imply that the decision only 
operated in New York State, but he (witness) had cabled the American 
Marconi Co., and they said the decision applied throughout the whole of 
the United States. His next point was that the decision in the De Forest 
case showed that there was strong presumptive evidence that the Marconi 
patent was the controlling patent covering the whole of wireless tele- 
graphy. The De Forest defence was anticipation. It was alleged that the 
invention described by Mr. Marconi in his original patent had been antici- 

pated. In order to prove anticipation it was not necessary to prove that 
the anticipation had taken place in the United States, anticipation in 
any part of the world would have sufficed to protect the De Forest Co. 

from the judgment which was delivered against them, and therefore they 
cited the work of men all over the world—Lodge in England, Popoff in 
Russia, Branly in France, and so on—as alleged anticipations. The 
judge said Marconi was the first to describe aud achieve the defi- 
nite transmission of intelligible signals by means of Hertzian waves. 
Sir Robt. Hunter made it a point against the Marconi Co. that they 
had taken no action in any country besides the United States, though 
there were many companies doing considerable business, including the 
Lodge-Muirh Co., who had suppiied apparatus to the War Office. 
The War Office had recently informed the Marconi Co. that they had 
not come to any decision as to what apparatus they would employ. Sir 
Robert was wrong. Other systems of wireless telegraphy had generally 
been in the bands of unsubstantial people, who had little capital behind 
them and no business of any consequence. The nominal capital of the 
Lodge-Muirhead Со. was, he believed, £50,000, and the capitalisation of 
the Amalgamated Radio-Telegraph Co. was £500,000, of which £37,500 
only had been subscribed in cash. When they started these companies 
they were aware of the existence of the Marconi patents. He dissented 
from the proposition that the Marconi Co. cught to be willing to abandon 
the protection of their patents, and it was unreasonable to expect them 
to take action against persons who were doing no serious business, and 
who were very unsubstantial. The action against the De Forest people 
caused the Marconi Co. to incur expenditure of about £20,000, and 
owing to the financial position of the defendants they were unable 
to collect a single halfpenny of damages or expenses. It was im- 
moral to suggest that an inventor should not use the invention 
to which his patent related except under terms which prejudiced his 
patent rights, and it was immoral for the Crown to use an invention in 
such a manner as to facilitate its infringement. The utilisation of the 
company’s patent by the Government for intercommunication would 
encourage infringement, and it was contrary to public policy to compel a 
trader to facilitate the operations of his competitor. "bis question had 
been the subject of a decision in the Courts. Capt. Bethell had objected 
to general compulsory intercommunication bezause it would jeopardise 
the efficiency of the Marconi organisation, which would be valuable to 
the Admiralty in times of emergency, and that there would be a certain 
amount of disorganisation to the Marconi service, but it would settle 
itself easily and quickly. He gave no reasons, however, for the latter con- 
clusion, and he differed from the views of Commander Payne and Lieut. 
Loring, who believed that general intercommunication would create no 
serious difficulty. They gave an instance of 30 or 40 ships communi- 
cating at one time with one naval station, and stated that the difficulties 
of communication under those ciroumstances were greater tban would 
have to be met by companies. Witness said that proved his contention 
that general intercommunication was impracticable because it involved. 
division of authority, and the conditions for efficient working would not 
exist under the Convention which Commander Payne had in his working 
under the sole control of the naval authorities, and the case was not made 
out that the interference would be only temporary. The provisions for ex- 
empted stations and stations for restricted Rervices were absolutely inade- 
quate for thesecurity of scientific development. Exempted stations and ships 
would be liable to interference from non-exempted stations and ships, 
because the two classes would be under different control. The seoond 
cause of dislocation had been omitted by the Admiralty witnesses. They 
said that if we did not accept intercommunication we should lose the 
foreign ships, but witness could not find any provision in the Conven- 
tion enabling ships carrying the flag of countries which did not agree to 
the Convention to carry on an exempted service. The Convention was 
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skilfully devised for breaking up the Marconi Co.'s organisation. The 
Admiralty delegates said if the company did not accept intercommunica- 
tion they would lose a great deal of business, and if they did accept it it 
would eause dislocation and disorganisation of their service. Captain 
Bethell had described the complicated procedure which would have to be 
adopted to enforce a penalty on a German ship, for instance, using 
American apparatus, and communicating with the Lizard station and 
disobeying the Convention regulations. It was suggested that that was 
an exaggerated statement, and that the same procedure could be adopted 
with regard to wireless telegraphy as was followed with regard to cable 
telegraphy under the Postal Telegraph Convention, but in any case it 
would be necessary to transmit the complaint from the Marconi Co. 
through the British and German post offices, the German Shipping Co., and 
the American company which was working the apparatus on the ship, and 
as some of these organisations would not necessarily be specialists in 
carrying out a public wireless telegraph service, this would add to 
the difficulty of adjusting the matter. It had also been stated that if a 
ship was found to cause serious and continual disturbances the coast 
station might refuse to accept the messages, but refusal did not stop the 
disturbance. 

Sir GILBERT PARKER: What have you in support of the statement 
that the German Government desire to break the Marconi Co.? — As I 
stated in my evidence in chief, the German Government proposed to 
other Powers the drawing up of the Convention to prevent the Marconi 
Co. obtaining in other countries a similar monopoly to that which they 
had in Great Britain. There were proofs of that in a pamphlet which 
the company sent out to members of Parliament before the question was 
raised in the House. 

You made a statement that exempted ships would prevent scientific 
development ?—The provision for exempted stations will not prevent the 
dislocation of the traffic. The dislocation would be caused by improperly 
worked non-exempted stations, and our organisation would bs dislocated 
because many foreign ships would be compelled to abandon our service, 
and the provision of exempted stations does not meet our statement that 
the Convention will hamper scientific development, which in & matter of 
this kind takes place in the application of the apparatus to practical 
к; This has been shown in regard to other departments of electrical 

ndustry. 

The POSTMASTER-GENERAL: Have you recently been refused an 
injunctioa against the De Forest Co. on the grounds that the original 
action was in reference to a certain combination of apparatus, and that 
they have now ceased to use that combination ?—I am not aware of that. 
The patent action was on the question of the earth and aerial combina- 
tion. If there had been such a refusal it would presumably be within my 
knowledge. 

You gave the Committee the impression that the Marconi Co.’s patent 
rights were absolutely protected in America ?—I intended to convey that 
we obtained & sweeping judgment in the case previously mentioned, and 
I might have gone on and stated that we have also obtained other satis- 
factory judgments in America. 

Mr. ADKINS: You quoted two opinions which were handed in to the 
Committee. Was onethe joint opinion of Mr. Warmington and Mr 
Astbury ?—Yes. 

Do you consider that opinion would be relevant to the position which 
would enaue if the Convention were agreed to by England ?—I think so, 
It statesthat intercommunication would prejudice our patent rights. 

Do you think that your ability to enforce your patent will not be affected 
from the fact that you have taken no steps against other alleged in- 
fringers hitherto ?— I do. 

Do you consider the Lodge-Muirhead system worked between the 
Andaman Islands and Barma an infringement of your patent ?--I do. 

Is the reason that you have taken no steps against them because they 
are very small? —Үез, relatively. 

Does the same apply to the work in the West Indies?—Yes. 

Is there not a station at Scheveningen where you do intercommuni- 
cate?—Yes. "There are no patent laws in Holland, and that is the only 
place where we do intercommunicate as far as I know, except in the cas 
of distress signals. | 

The POSTMASTER-GENERAL: Would not the Dutch ships with 
your apparatus have to intercommunicate generally if the Convention 
were adopted by Holland ?—Yes, but we have the option of terminating 
our agreement with the Dutch Government in ‘1908 if they відо the 
Convention. 

It a ship fitted with your apparatus communicates with some other 
system, will not that affect your patent rights !—I should say not. 

Sir EDWARD SASSOON : Would intercommunication hinder improve- 
ments in your service and also in other services ? -It would hinder im- 
provement generally. Standardisation and the application of scientific 
improvements are incompatible. 

The POSTMASTER.GENERAL: I understand that, under your 
agreement with the Argentine Government you must accept any laws 
they may pass on the subject ?—We have a concession, but if we do not 
choose to work under it it will be at an end. | 

Under Clause 10 of your agreement with the Post Office there is a 
reference to the prejudice of patent rights. When you entered into that 
agreement were you of opinion that the clauss would b» ineffective 1—1 
will only say that I told the Post Office that intercommunication would 
prejudice our patent rights. 

Can any other inference be drawn than that which I suggest? I can- 
not вау. 

This concluded Mr. Cuthbert Hall's evidence. 


Mr. Charles Bright then submitted his evidence, from which we make 
the following extract : — 

Mr. BRIGHT: Besides being a Fellow of the Royal Society of Edin- 
burgh, I am Associate Member of the Institution of Civil Engineers, a 


Member of the Institution of Electrical Engineers, and author of “ Sab- 
marine Telegraphs" and other works. I have devoted considerable 
attention to the strategic and commercial aspects of telegraphy, and 
have written and lectured a good deal on this subject. I have also 
written on the subject of etheric telegraphy in its various aspects, but I 
am in no way connected with any commercial company. I do not con- 
sider that radio-telegraphy as available to-day is adapted for long distance 
shore-to-shore work in competition with submarine cable telegraphy, 
but I bave & great belief in its utility for general maritime pur- 
poses, and also in times of emergency or war. I consider wireless 
telegraphy can be turned to useful account in conjunction with the 
various cable systems in emergencies, and a3 an auxiliary means of 
communication, as well as in cases where submarine telegraph cables 
cannot well be maintained, and where aradio-telegraph system will more 
suitably serve the purposes of communication, Railway signalling is 
another obvious use for wireless telegraphy communication between 
isolated places, besides general military and naval work. But whereas an 
electric cable is entirely under control, an etheric system is not, owing to 
the variable atmospheres with which it has to deal. On the subject of 
competition between etheric and electrical systems of telegraphy, I may 
say that since the first Marconi Co. came into existence about 10 years ago, 
about five times as much submarine telegraph cable has been made and laid 
as was the case during the previous period of 10 years. At December, 1887, 
there were 148,472 nautical miles of submarine cable made aud laid ; at 
December, 1897, 167,077 nautical miles; and at December, 1906, 251,132 
nautica] miles, Nearly 70,000 nautical miles have been made aud laid 
since 1900. The Electrician " Eleotrical Trades’ Directory and Hand- 
book gives further information on this subject. I am in favour of the 
British Government ratifying the Convention, as I consider that ship to 
shore and shore to ship communication by radio-telegraphy throughout 
the world should be made the subject of international control. The 
International Radio-Telegraphic Service Regulations would form a com- 
panion set of service regulations to those governing the International 
Telegraph Convention of St. Petersburg. Certainly telegraphy over 
wires and cables would never have become effective but for international 
control. At one time different countries had different regulations and 
there was no provision made for co-operation or through working, and 
the private telegraph companies boycotted each other by means of block- 
ing rates. The first International Telegraph Union was called in 1865, 
and the meetings of this Union afforded facilities for exercising influence 
over the various companies in regard to landing rights, consessions and 
subsidies, and ultimately the Convention established uniformity of ser- 
vice regulations. The Governments worked together with their land 
lines in friendly co-operation, and the cable companies who owned the 
ocean cables were brought into line as units in the telegraphic system of 
the world, In the main, the chief lines of submarine telegraphic com- 
munication are in the hands of companies allied to each other, but the 
International Convention and Service Regulations, where it applies to the 
companies, has had an excellent effect in co-ordinating the whole net- 


work of international telegraphs, and has brought about through 
working between organisations in keen rivalry with each other. 


Just as 
telegraphy through wires and cables has been developed through the 
Convention, so I consider would wireless telegraphy be developed 
under similar conditions, The question of rates in regard to wire- 
less telegraphy has been settled in advance in Article 10 of the Con- 
vention and No. XII. of the Regulations, which fix the rates for wireless 
telegraph messages at 6d. a word for coast messages and 4d. a word for 
ship messages, each Government, however, approving the actual rate to 
be adopted, the maximum rate being fixed by the Convention. In the 
early days of telegraphy it was soon found impossible to carry on the 
traffic without international regulation. This regulation included word 
counting, and this regulation would apply naturally to aerograms. The 
necessity for international regulation has also been shown in regard to 
postal matters by the adoption of a Postal Union, ani this would 
especially apply to the regulation of international radio-telegraphy. 
Under the International Telegraph Convention several of the rival cable 
companies have to work together, but it would be inadvisable for regula- 
tions to be drawn up by anyone of these companies which would give it 
command over the other companies. International commanication being 
essential, uniformity of operation can only be arrived at by conferences 
between the different parties interested. It is only by a system of uni- 
versal wireless telegraphy that the public will be able to adequately 
communicate between ship and shore, and this country possessing 
the largest mercantile marine, it becomes of special importance that 
we should develop radio-telegraphy for all maritime purposes, and 
so regulate its use that one wireless telegraph company cannot 
refuse to intercommunicate with auy ship or shore station fitted with 
apparatus other than its own. Ship to shore communication would be 
for the public benefit, and must be limited as regards the horse-power 


-employed if we are to avoid confusion with other stations. 


Assuming, as Ido, that the Convention will be ratified by most of the 
other important Powers, whether Great Britain sigas it or not, by our 
not joining the Convention ships fitted with Marconi apparatus will have 
to replace that apparatus by something that belongs to a company that 
will intercommunicate with other systems, or else these ships will have 
to forego all idea of communisating with the shore stations belonging to 
the countries adhering to the Convention and not using the Marconi 
apparatus. This will not apply if, when the Convention is actually 
ratified, the Marconi Co. withdraws from its policy of isolation. This 
they have already done in regard to communication with the Telefunken 
(Dutch) station at Scheveningen, and as regards the station in the Argen- 
tine Republic, which communicates with ships fitted with any other 
wireless apparatus. Without international control of some kind there will 
be no security that a message signalled from ship to shore will be trans- 
mitted to its destination on the telegraph system of the country con- 
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cerned. I may add that until the International Telegraph Union was 
established in 1865, all telegraphic messages were examined when cross- 
ing a frontier, even in times of peace. On board ship it would be essen- 
tial that the apparatus be easily workable by the ship's crew, and it will 
be quite out of the question to adopt any system whose owners insist 
upon working their own apparatus by means of a special staff and tele- 
graph office on board. By the general adoption of the Convention the 
whole world will be for the first time in а position to utilise whatever 
method of etheric telegraphy is considered to be best adapted to their 
conditiens, whereas at present many stations are unable to communicate 
with many ships and stations fitted with Marconi apparatus. I under- 
stand that it is compulsory intercommunication that is objected to by the 
Marconi Co., but a system of intercommunication dependent on both par- 
ties agreeing can scarcely prove a satisfactory arrangement. Standardisa- 
tion in connection with machinery and apparatus serves as a guide toin- 
ventors, showing them definitely what is required, whilst leaving them to 
attain their object in any way they may think best. Doubtless there is the 
possibility of а certain amount of confusion‘ at first—-just as there was in 
the ship to shore signalling in the early days of submarine cable laying, 
but this would be easily dealt with by those who have the direction of 
affairs. I venture to think that the art will develop much more effec- 
tively if general intercommunication between different systems of appa- 
ratus is adopted then if we proceed as now. The operators will get a far 
more varied experience, enabling them to be prepared for all emer- 
gencies. The result of the adoption of the Convention and one of 
its main advantages will be that we shall be provided with operators with 
wide experience with different systems. Ав to whether the existing ays- 
tems can intercommunicate satisfactorily, I believe it will be found that 
most of them are in reality equal to this task. It is still possible that if 
one system is found to be vastly superior over others for the purpose of 
intercommunication, such service might readily come into universal use. 
In the event of our Government not ratifying the Convention, I consider 
that foreign stations will certainly be placed in the line of the prin- 
cipal important trading routes and close to our territories, whereby 
we should not only lose the traffic that would otherwise have accrued 
to us, but our non-intercommunicating stations may be seriously 
interfered with by the working of foreign ships with foreign stations, 
as well as by the proximity of such foreign stations to ours. By 
adopting the Convention at the start, we shall have secured our own 
terms, and haye avoided any form of combined antagonism. If inter- 
communication for physical reasons should be found difficult (as was in- 
sisted upon by Mr. Marconi, but denied by Mr. Cuthbert Hall), the Con- 
vention as i$ stands could be dropped. All we can accomplish by hold- 
ing aloof from the Convention is to lose certain actual benefits and to 
suffer from the operation of the Convention in other hands than our own. 
It should be remembered that, as is provided for in the International 
Telegraph Convention, any country is open to withdraw from the Radio- 
Telegraph Convention at а year's notice if they so desire. If we should 
not ratify the Convention certain clauses introduced at our instigation 
are certainly likely to be changed. With regard to the Service Regula- 
tions appended to the Convention, I have studied these in a general way, 
and they appear to me to be admirably designed to meet all requirements 
80 far as oan be seen at present, and the various articles appear to be in 
suitable conformity with those of the International Telegraph Convention 
of St. Petersburg. The clause in the Convention for exempted stations, 
which the British delegates insisted upon, to my mind meets entirely all 
requirements in the nature of experiment and development with any par- 
ticular system at any time. It also provides for the possibility of general 
intercommunication not proving satisfactory and for retaining a separate 
organisation of wireless telegraphy in our own hands to meet any case of 
Ter or dislocation by congestion of stations and traffic at important 
centre. | 

Referring to the gafeguarding of our naval and military interests, Mr. 
Bright said he considered that the Convention provided efficient safe- 
guards for this purpose. Turning to the question of monopoly, Mr. 
Bright joined with Sir William Preece in contending that the Marconi Co. 
had certainly shown by their actions that they were desirous of obtaining 
а monopoly of wireless telegraphy. They had, in fact, claimed this mono- 
poly ава right, if only by refusal to intercommunicate. Had Mr. Marconi 
originated the idea of wireless signalling, as many people had been led to 
believe, there might be some justice in this claim, but this was not so. If 
they desired a monopoly, they should have attempted to have established 
their rights in a eourt of Jaw, instead of threatening to do so if the Con- 
vention is ratified by the Government. Why had the Marconi Co. not 
brougbi an action ere this against. any one of the various companies 
which they maintain are infringing their patents? Instead of taking this 
straightforward course, Mr. Bright said the Marconi Со. indulged in 
threats of what they would do if the Convention were ratified. The 
Marconi Co. had e much of the fact that theirs was the only concern 
with complete commercial organisation, but it should be pointed out that 
in the United States the two principal American radio-telegraphic com- 
panies were undoubtedly doing a substantial business, and one of them 
was actually engaged in attempting to span the Atlantic ocean. With 
regard to the Marconi Co.'s claim of only а 0:4 per cent. error in their 
messages, this would imply a greater accuracy and more reliable service 
than that of the submarine cables, but it should be remembered that in 
the latter service errors were calculated from the difference between the 
sent and the received message and not from such a comparison after the 
message has been sent a large number of times. In his view the true 
test of error was the rate at which words were correctly received without 
repetitions. Errors in cable messages were, as а matter of fact, chiefly 
errors in writing rather than in the transmission over the cables. 

Mr. Bright briefly referred to Mr, Henniker Heaton’s evidence, and 
pointed out that it was clear that the lay press regarded Mr. Heaton as an 
expert in wireless telegraphy. It was curious that for many years this 


gentleman had been engaged in a campaign against submarine cable mono- 
polies, but was now endeavouring to secure a monopoly for the Marconi 
Co. in radio-telegraphy, which was in the view of some persons likely to 
compete with the telegraph cable companies. With regard to the 
voluntary statement made by Mr. Henniker Heaton that he had always 
refused directorehips in telegraph companies, the fact that he had served 
on the board of the original Marconi Co. had probably slipped his 
memory. This fact would have some interest in view of his evidence 
before the Committee. 

This concluded Mr. Charles Bright's evidence, but in view of Dr. 
Fleming's supplementary statement presented to the Committee, Mr. 
Bright asked that he might also be permitted to submit а supple. 
mentary statement. This supplementary statement has been presented, 
and we make the following brief abstract :— 

Mr. BRIGHT : I wish to refer again to the idea which generally pre- 
vails, but which is quite inaccurate, that Mr. Marconi is the sole pioneer 
of wireless telegraphy. I attribute this idea to the nursing of the 
lay press by the Marconi Co. In this way the general public, as distinet 
from the scientific and technical world, have conceived the idea of Mr. 
Marconi’s pre-eminence in this direction. After referring to the pioneers 
in wire telegraphy, Mr. Bright said: Following on this pioneering in 
what he might term wire" section of telegraphic work, various forms 
of inductive telegraphy had been at various periods suggested, and were 
actually employed in some cases. The names of Steinheil, Morse, Gale, 
Lindsay, O’Shaughnessy, Dolbear, Edison, Melhuish, Stevenson, {Wil- 
loughby Smith and Sir William Preece occurred to him in this connection. 
This inductive telegraphy (across rivers, &c.), was, of courae, the precursor 
of Hertzian-wave wireless telegraphy. The same might be said in regard to 
telephony. In each of these branches the pioncering work had been done 
by many persons, but in regard to wireless telegraphy the public had been 
misled through the action of the lay press, and in this way the majority of 
people—probably including some members of the Committee —would, 
before this inquiry took place, have been under the impression that all 
wireless telegraphy was due to Mr. Marconi. As far back as 1863 Clerk 
Maxwell worked out mathematically the theory of electromagnetic waves 
in the ether, and their relation to light waves. In 1888 Heinrich Hertz, 
a distinguished German, produced, demonstrated and described them. 
Then Righi, a noted Swedish professor, and Mr. Marconi’s tutor, and 
Branly, a leading French scientist, had contributed to the pioneer work. 
In 1894 Sir Oliver Lodge entered the field. But the first person to turn 
to account the various ideas presented by those whom he had mentioned 
was Mr. Marconi in 1896. It was true that Lodge at the time referred only 
to“ signalling across space, and not to telegraphy, but the first Marconi 
patent was for improvements in transmitting electrical ай апа 
“signals,” and, as a matter of fact, there is no essential technical difference. 
The main element ofdifferencein the Marconi apparatus was the connection 
with earth and the employment of an aerial wire supported on a high 
mast. But, as a matter of fact, there was no mention of the latter 
feature in Marconi’s first patent, and it might be added that both the 
elevated antenna and the use of the earth had been N adopted 
by both Dolbear and Popoff. Besides this, Lodge, as far back as 1889 
(“ Phil. Mag.,“ July, 1889, p. 49), specified the use of the earth in 
“ Electric Radiation, and, in 1894, at the Royal Institution, and at the 
meeting at Oxford of the British Association, described the effect of an 
antenna in collecting the waves and bringing them to the coherer. As 
far back as 1895 Rear-Admiral Jackson sent wireless messages between 
ships. Thus it would be seen that, so far as pioneer work was con- 


.cerned, there were many men at work before Mr. Marconi appeared 


upon the scene. In connection with the development of radio-tele- 
graphy, Mr. Marconi aimed at spanning oceans, while Lodge had 
been engaged more in the work of selectivity. Slaby, Arco and Braun, 
in Germany, had devised whatjwas;known as the Telefunken system, and, 
like the Lodge- Muirhead Syndicate in thislcountry, the owners of the Tele- 
funken system were making numerous installations of their apparatus. 
There was also the De Forest system, which would be remembered in 
connection with the important work performed for The Times newspaper 
during the Russo-Japanese war, when many thousands of words were 
transmitted considerable distances at what was then abnormally high 
speed. Then we had the Fessenden system, owned by the National 
Signalling Co. of America, and this company and also the De Forest 
Co., are endeavouring to send wireless messages across the Atlantic 
ocean. The more recent system of Poulsen was, of course, somewhat 
distinct from all other methods previously known, There were, further, 
the system of Ducretet in France, and Popoff in Russia, and of Guarini 
in Belgium. 

He had shown that a great deal of pioneering and practical work had 
been done by others as well as by Marconi. Coming to the question of 
principle, he regarded the more or less continuous, persistent (or un- 
damped) Hertzian wave as a distinct improvement on the Hertzian wave 
as usually derived from discharging successive sparks, In spark tele- 
graphy of what is called the whip.orack" variety the waves are inter- 
mittent, and the amplitude of each, though large at the start, quickly 
loses its energy, which has to be successively renewed all the time. It 
is only the first oscillation that is really effective at the receiving station. 

Mr. Bright then referred to the work of Mr. W. Duddell and of Mr. 
Valdemar Poulsen, who had, he said, recently, working independently, 
overcome this loss of useful energy in the wave, and had obtained a prac- 
tically continuous train of waves with the amplitude more or less 
regular, necessitating, owing to the fact that the waves were, so to speak, 
successive, materially less power in working with them. This minimising 
of power reduces the chances of disturbing other neighbouring stations dr 
ships and thus enables a larger number of stations to be worked within a given 
radius, especially as the facilities for accurate tuning are superior owing 
to the impulses being more regular. This was a feature of other 
systems in which the waves were made more or less coatinuous, such as 
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the Lodge-Muirhead, which, although a spark method, is also one in 
which the waves are emitted in a more or less continuous form. To 
some extent the Telefunken system was on these lines. The transformer 
used by Lodge in his receiving circuit, which assiatsin attaining the 
highest speed of the Lodge-Muirhead system, was first mentioned in 
Lodge’s original patent in 1897, and constitutes the first mention of 
anything of this kind for use for this purpose. Mr. Bright concludes his 
supplementary statement by dealing with syntony and earth connection. 

During the proceedings Mr. Bright referred to an article in a German 
paper, in which it was asserted that if England refused to ratify the Con- 
vention 16 would become practically a dead letter. Не considered it was 
unlikely that a German paper would volunteer such an admission, and 
he thought it must have been inspired by interested parties. 

Mr. GWYNN: Do you suggest that the articles in the German presa 
were not spontaneous ?— Yes. 

The POSTMASTER-GENERAL : Your general position is that the 
Convention would assist towards the diminution of confusion amongst 
the various wireless telegraph companies ?—Yes. The proper organisa- 
tion for an international concern is an international organisation. I do 
not think other countries would accept any one system unless it were 
proved to be enormously superior. Marconi's new system, of which we 
have heard, may be extremely superior, and other countries may want 
that system. The Convention would not stand in the way of this. 

This concluded the hearing of evidence by the Committee, and the 
proceedings were adjourned until June 6 to enable the Committee to con- 
sider their report. 


LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 


The adjourned debate on the amendment for the rejection of this bill 
was resumed on Monday. (The original debate was reported in our issue 
of 10th inst.) 

Mr. WARD supported the second reading because the bill recognised 
that such monopolies as electricity supply should be controlled by the 
London County Council and not be privately exploited. 

Sir E. CORNWALL congratulated the President of the Board of Trade 
on having given notice of an instruction which would have the effect of 
giving the debate а more harmonious turn than it had on the former 
occasion. He looked to the Hybrid Committee, which he understood the 
right hon, gentleman proposed to set up, not only for a full inqairy, but 
for light and guidance on this difficult question. Every one admitted 
that the present position in London, was unsatisfactory and uneconomical. 
If the bill failed to pass it would mean that the existing electrical systems 
would have to be developed, which would be the worst possible thing for 
London. They wonld have the existing companies coming to Parlia- 
ment next year—they could not for all time prevent their developing their 
systems, and that would mean going on with small stations and sub 
stations, instead oi working on the economical basis of a large generating 
station down the river, at which coal barges could deliver. 

Mr. CAVE denied that the outside authorities were satisfied with the 
bill as it stood, or that an arrangement had been made with them. 

The bill was then read a second time and referred to a Hybrid Committee. 

On the motion of Mr. LLOYD-GEORGE, the committee were in- 
structed that, if any power be conferred on the London County Council 
to transfer or lease to any company, local authority, body or person an 
of the powers, duties or liabilities entrusted to it by the bill, the condi- 
tions on which such power should be ехегсіғеј should be embodied in the 
bill or in a subsequent bill. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


Applieations are invited for the position of assistant engineer to 
the Electricity Supply department of Colchester Corporation. Com- 
mencing salary £2 per week, rising by four equal increments to £8. 
Applieations to the borough electrical engineer (Mr. A. R. Sillar, 
M.I.E.E.), 36, Osborne-street, Colchester, by June 5. See an 
advertisement. 


An electrical engineer is wanted for the Argentine Republic. Age 
about 30, with thorough knowledge of d.c. and polyphase currents, 
tramway construction and distribution with underground and over- 
head mains, &c. See an advertisement. 


A transformer draughtsman is required for single and three- 
phase power transformers by Ferranti Limited, Hollinwood, Lanes. 
See an advertisement. 


For & mechanical engineering works in London a good draughts- 
man is required for general work, and а man having а good know- 
ledge of electrical work and able to get out designs for small electric 
hoists and controllers. See an advertisement. 


An advertisement in another column announces a vacancy for а 
pupil, without premium, in & company's d.c. station in the south- 
west of London. 


Acton Council require a charge engineer. Applications to Mr. 
J. Martin Blair, 130, Churchfield-road, Acton, by noon June 12. 


Durban Corporation require a switchboard attendant. £240 per 
annum. Applications to Webster, Steel & Co., 5, East India-avenue, 
London, E.C., by June 11. | 


The appointment of chief electrical engineer to the city of Auck- 
land, N.Z., is vacant. Copies of conditions of appointment from 
the High Commissioner for New Zealand, 18, Victoria-street, 
London, S.W. Applications to Town Clerk, Auckland, by 4 p.m. 
July 18. | 


The directors of the Savoy Hotel notify in &n advertisement 
that, as 718 applications have been received for the appointment of 
engineer to the Savoy Hotel, they regret that they are unable to 
reply to these individually, but they wish to state that the appoinf- 
ment has now been filled. | 


Islington (London) Council have appointed Mr. Н. Н. Haywood 
lighting inspector at £150 a year, and Mr. D. J. Evans assistant 
Jighting inspector at £130. 


BDUOATIONAL NOTIOBS. 


East London College.—An interesting course of six lectures on 
electric wave telegraphy (the production of electric waves, thei: 
measurement aud their practical application) will be given by Mr. 
J. T. Morris, M.I.E.E., on Mondays (from 8 to 9:30 p.m.), com- 
mencing June 8. ‘The course will be fully illustrated with experi- 
ments and demonstrations. Particulars may be obtained from the 
Registrar, or the Director of Studies. 


City and Guilds of London Institute.— Lord Halsbury presided 
at the annual meeting on Tuesday and among those present were 
Sir John Wolfe Barry (chairman of the Executive committee), Sir 
W. Prideaux, Sir Edward Busk, Sir William White, Sir W. Bous- 
field, Lieut.-General Laurie, Sir John Watney (hon. sec.) and Mr. 
A. L. Soper (assist. вес.). The report gave a résumé of the negotia- 
tions with the Board of Education with a view to the Central Tech- 
nical College of the institute being included in the scheme for the 
establishment at South Kensington of a Science and Technological 
Institution. 

Lord HarsBuRY, in moving the adoption of the report, said it contained 
an interesting record of good work done to promote technical training. 
With regard to the new Technological Institution at South Kensington, . 
it had been made a subject of petition to his Majesty, who had referred 
it to the Privy Council, and there was every indication that the charter 
would be granted. The institute would still retain its distinctive char. 
acter and they would be entitled to five members on the governing body 
of the new institution. The number of candidates examined last session 
was 22,000, about 1,000 in excess of any previous session. He thought 
there could be no doubt as to the valuable character of the work which 
the institute, with the generous assistance of the City Guilds and the 
Corporation, had been enabled to carry on. | 
к J. WoLre Barry seconded the motion, which was unanimously 

opted. | 


Aberdeen.—The annual inspection of the electricity works at 
Dee нше took place on Friday last. 

At the close of the inspection, in reply to the toast of The Gas and 
Electric Lighting Committee, the convener (Councillor Kew») said that 
when the Council first thought of going in for electricity supply, the pro- 
posal was carried in the committee only by the casting vote of the then 
convener, - When they took the prudent step of feeling the pulse of the 
probable consumers, they only got seven favourable replies. Notwith- 
standing the apparent apathy, the Council wisely resolved to proceed. 
When the Cotton-street works were projected in 1891, it was thought if they 
were made capable of generating 150,000 units per annum that would 
be ample. At the close of the first year's working the units generated 
amounted to 72,000. At the close of the fifth year the number was 
472,000. At the close of the next five years units generated were 2,987,487. 
At July 31, 1906, they were 4,945,198, and for the nine months of the 
present financial year (to April 80) they were 4,419,373, an increase of 
404,398 over the corresponding period of last year. At April 81, 1906, 
the number of consumers stood at 1,599; at the corresponding period 
of this year at 1,704, an increase of 105. The total connections 
expressed in 38 watt lamps show an increase of 45,471. At April 80, 
1906, the meters (private and hired out) numbered 506, and at 
the same date this year they etood at 580. There were 832 
arc lamps a year ago (including the harbour lamps), and now the number 
was 973, or an increase of 16°9 per cent. That increase was due entirely 
to private arc lamps, there being no change in public lighting. They had 
at present installed 6,250 н.р. of plant, which included two engines of 
200 н.р. each, four of 300, one of 650, four of 700, and one of 1,200. In 
September next they hoped to have another engine of 1,200 н.р. installed 
and ready to cope with next winter’s load. | 

Dean of Guild Murray proposed The Staff of the Electricity Depart- 
ment,” and referred in appreciative terms to the capacity and engineering 
skill of the city electrical engineer (Mr. J. Alex. Bell), and to the care which 
he had always shown in selecting the members of his staff, who were all 
capable and painstaking employés. | 

Mr. Bru said that, with the broad-minded policy of the Council, they 
hoped to continue to keep the establishment up to date, and in a 
thoroughly good state of efficiency. 

Abram.— The agreement with the South Lancashire Tramways 
Co. for the transfer of the Abram electric lighting order, of 1902, 
has been sealed by tho Council. 

Acton —The question of applying for sanction to a further loan 
for free wiring has been deferred for six months. 
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An Electric Target.—At the first social gathering of the Fleet 
Rifle Club at St. Bride's Institute on Friday, Mrs. Carr presented 
the club with a self-registering electric sectional target, complete 
with indicator, as a gift. from her brother (Mr. J. A. Dickie), the 
inventor. In making the presentation, Mr. Carr stated that the 
electric target had already been warmly praised by General French 
for its remarkable accuracy and capabilities, while many volunteer 
range experts had also borne testimony to its real value as an aid to 
shooting. 

Argentina.—It is estimated that by the end of June or near- 
abouts the horse-drawn cars will have disappeared from the district 
of Buenos Ayres. The principal electricity supply company in 
Buenos Ayres, the German company, supplied during 1906 15,410,000 
units of energy. | N 

The municipality of Bahia Blanca have recently introduced many 
great improvements in the town, including electricity supply. 

In La Plata British capital is invested to a large extent, amongst 
the works owned being the electricity supply station. When the 
Provincial Legislature gives its canction to the contract for electric 
traction to be adopted, capital is already available for the work, 

` unless legislative sanction is too long withheld. 


Asylum Lighting.—The Visitors of Fulbourn Asylum, Cam- 
bridge, have referred to the Finance committee a proposal to provide 
electric lighting plant at an estimated cost of £7,000. — 


Barking.—An inquiry was held on Monday into the Council's 
application for sanction to a loan of £1,500 to give a supply of 
current for power toa firm requiring about 100,000 units per annum. 

After taking evidence, the inspector (Mr. R. H. Bicknell) said that he 
would report to the L.G. Board, adding that the electricity supply accounts 
` would be considered before sanction for another loan was granted. 


Blackpool.—The Tramways and Electricity committee recom- 
mend the increase of the salary of the borough electrical engineer 
(Mr. Chas. Furness) from £520 to £600 per annum and that of the 
tramway manager (Mr. J. Lancaster) from £300 to £350. 


Bosnia-Herzegovina.—Col. H. Goiginger has been appointed 
Director-General of Posts and Telegraphs in succession to Col. L. 
Schleyer, promoted. * 


Ceylon.— The consultin electrical Engineer to the Government 
and electrical adviser to Colombo Municipal Council (Mr. A. S. 
. Barnard) has presented his report for 1906. 

. . Mr. Barnard states that he made 81 inspections of electrical work in 

Colombo during the year and also submitted various reports relating to 
electricity supply and traction matters. In the early part of the year 
two new electric cranes were put into operation on the Plumbago jetty, 
making with those already in use on the Prince of Wales’ and King's 
jetties a total of seven. During the year the Municipal Counoil decided 
to call upon the Tramways Co. to adopt automatic guards on their cars, 
. aud the work of fitting these is now being carried out. The Electricity 
Ordinance of 1895 has been süperseded by Ordinance No. 26 of 1900. 
This ordinance haa been drafted so as to conform as nearly as possible 
. with the Indian Electricity Act. New regulations are being drafted and 
- these will be, as far as possible, modelled on the Board of Trade Regula- 
tions, alterations being made, where necessary, to suit local circumetances. 


Charing Cross, Euston & Hampstead Railway.—Juve 22 has 
now provisionally been fixed for the opening of this railway. 


Cherbourg.—In this district, which includes St. Malo, tte 
electric tramway between Plancoet and Matignon was worked 
during the summer of 1906, and when the section between Briac- 
Lancieux connects up the line from Lison-Lamballe to Dinard the 
system, as far as at present authorised, will be complete. It is likely 
that a further section will be authorised shortly from Minaiac to St. 
. Servan on to St. Malo, and when this is completed communication 
wil be greatly facilitated over a large tract of country. The 
Société des Tracteurs Breton is constructing an electric tramway 
‚ between St. Servan, St. Malo and Paramé, the power house being 
situated at Talard, near St Servan, which is to be connected up by 
a motor boat service to Dinard. In this way a further extensive 
area will be looped up for service. 

In the St. Malo district the telephonic system is extending rapidly. 
The importance of the service to the large number of fruit and vege- 
table growers who cultivate this district makes the extension а 
matter of the utmost commercial importance. 


Compensation for Industrial Diseases.—In the report of the 
. Departmental Committee on Compensation for Industrial Diseases 
it is stated that cases of injury to the eyes from electrical welding 
have occurred, injury being attributed to the intensity of the light pro- 
duced in the process. The committee have had no evidence, how- 
ever, that any incapacity, when it occurs, lasts for longer than a few 
days; and it appears that the injury can be easily avoided, and is, 
in fact, now avoided by the use of protective glasses by workmen. 
Under these circumstances, the Committee think there is no valid 
: reason for adding this disease to the schedule of those which should 
‚ be added to the Workmen's Compensation Act. 


Dundee.— The city electrical engineer (Mr. H. Richardson) haa 
submitted а report to his committee detailing proposals as to the 
charges for electricity supply. He recommends that the cost of cur- 


rent for heating, cooking, &c., which has hitherto been 2d. per unit, 
be reduced to 1}d., and that the following graduated system of charg- 
ing for lighting be adopted :— 

For each unit up to 2,500 units per quarter 34d., 2nd 2,500 3d., 3rd 
2,500 23d., 4th 2,500 24d., 5th 2,500 23d., and all units in excess of 
12,500 2d. per unit. 

This proposal was unanimously approved of by the Electricity com- 
mittee, and will be put into operation immediately. 

A sub-committee has been appointed to take into consideration each 
special application for power in bulk, and to discuss with Mr. Richardson 
as to the price to be charged in each case. It is considered that this is а 
great step in advance, as regards municipal electrical undei takings, to- 
wards a more businesslike way of deciding what shall be charged to each 
of the large consumers taking a bulk supply. | ' 

The accounts, which were submitted at the same meeting, showed, in 
the opinion of the committee, that a very successful result had attended 
the past year’s management of their electrical undertaking, and expressed 
appreciation accordingly. 

Epsom.—The Council have received sanction to borrow £3,600 
for extensions of the electricity works, but the L.G. Board have 
been requested to extend the period of repayment from 15 to 22 years. 


Electricity in Mining —Instead of timber it is proposed to use 
steel for the framework of the 300 batteries it is proposed to erect 
on the Simmer Deep. It is stated that this will be the first mill 
constructed of steel on the Rand, and the stamps will all be driven 
electrically. ! 

Sheriff Shennan adjourned the case until June 20. 

The Harton Coal Co. (Ltd.), of Newcastle, are putting in an өх. 
tensive electric power installation. Current is to be supplied in bulk 
by the County of Durham Electrical Power Distribution Co. at the 
St. Hilda, Boldon, Whitburn and Harton collieries, and also at the 
quarries, staithes and pumping stations of the coal company. 
Three-phase current is supplied at 2,600 volts 40 cycles, and all the 
motors, of which 15 are already on order, are to be constructed for 
this voltage. Eleven motors are to be used for driving haulage and 
winding engines through reduction gear, while the remainder are 
for driving pumps and air compressors. Four of the haulage and 
winding motors will have a normal output of 120 B. H. p. at 400 revs. 
per min, and seven an output of 80в.н.р. at 480 revs. 

In connection with the fatality which occurred in December at 
Hawkhill Colliery, Tulliallan, Fifeshire, Mr. Thomas Borland, the 
manager, was indicted on Monday at Dunfermline for alleged 
neglect in not having a competent person on duty when the electrical 
apparatus was in use; in not having all persons appointed to work 
the apparatus instructed in their duty; also for allege l neglect in 
not having a trolley coupling heavily insulated, &:. 

Exhibition.—The seventh Wholesale Ironmongery, Hardware 
апа Electrical Trades' Exhibition and Market (International) will 
be held at the Royal Agricultural Hall, London, N., from July 9 
to 19. Offices, Broad Street House, London, E C. 


Fatality.—An inquest was held on Wednesday into the death of 
Stephen Harris, which occurred at the New Mountain Colliery, 
Gorseinon (Glam.), on Monday. There is electrical plant of 500 kw. 
for pumping, &c., and deceased received an electric shock from 
handling the hauling rope. The jury returned а verdict of ** Death 
by an electric shock, accidentally received. 


Germany.—H.M. Minister at Munich has sent to the Board of 
Trade а copy of the new Bavarian Water Right Act, which comes 
into force on Jan. 1 next. This law cancels and takes the place of 
the one of May 28, 1852. It is computed that the unused water 
power in the kingdom could be made to develop up to 800,000 н.р. 
Articles 158 to 155 of the new act regulate the compulsory surrender 
of private water rights to the State, Corporations, &c., for public 
purposes, and provide for compensation. These articles will enable 
the Bavarian Goverument toobtain the necessary water power for 
the electrification of the State railways whenever required. The text 
of the law (in German) may be seen at the Board of Trade, 78, 
Basinghall-street, London, E.C. 


Glasgow.—The Tramways committee recommend that the 
salaries of Mr. L. Mackinnon, traffic superintendent, and Mr. J. 
Ferguson, chief engineer, be increased from £550 to £575; that of 
Mr. E. T. Goslin from £450 to £475, and similar increases to several 
other officials. 

Gravesend.—An official inquiry was held here last week into the 
Council's application for sanction to borrow £9,500 for exten: ions of 
the electricity works. 

Hackney (London).—Tenders are to be invited for wiring the 
Central Library. 


Hampstead (London).—The Council have made a considerable 
reduction in meter rents. 


Kilmacolm (Renfrewshire).—The electricity undertaking of the 
Kilmacolm Electric Lighting Co., Limited, has been at work for 
31 years, and is (we learn) making satisfactory progress. The 
supply is entirely a domestic one, the district being one of the 
principal health resorts in Scotland. About 150 consumers are 
connected to the mains, and 20 new houses in course of erection 
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are to be wired. Cables are laid on all existing roads, and the 
contract for cables for new roads has been placed with Callender’s 
Company. An extension to the generating plant at the works is 
under consideration. 


Leyton.—The Council have decided to open a showroom in the 
High-road, Leytonstone, for exhibiting the latest types of electric 
lamps, motors, fittings, &c. 


Light Railways.—Application is being made by the Llandudno 


& District Tramway Construction Co. (Ltd.) for an order authorising . 


the construction of light railways in the counties of Denbigh an 
Carnarvon, and passing from, through or into the parishes of Eirias 
and Llysfaen. 


L.C.C. Testing Fees.—The London County Council notifies that 
they propose, subject to the approval of the Board of Trade, to 
prescribe a scale of fees in respect of duties performed by its in- 
spectors in visiting inspecting stations established in the county by 
ele:tricity undertakers under the provisions of special acts and pro- 
visional orders. Further particulars are given in an advertisement, 
and objections to the proposed fees may be made by letter addressed 
to the A'sistant Secretary (Harbour Department), Board of Trado, 
within one month of May 29. 


Manchester.— On Wednesday the Electricity committee decided 
to ask the Council to take steps for borrowing £112,850 to meet the 
cost of new works during the next three years. The chief engineer 
(Mr. S. L. Pearce) estimates that £8,250 will be needed for super- 
heaters, &c., at Stuart-street, £6,300 for new mains, £82,000 for 
transforming plant and switchgear for supplying large consumers, 
and £14,600 for additional plant at sub stations. 


Motor Olub.— Though scarcely seven weeks old the member- 
ship of this club stands (we are informed) at over 800, and there is 
& waiting list of 100. | 


Municipal Telephony.—At the meeting of the Hull Telephone 
committee on Tuesday it was reported that the consulting engineer 
855 A. R. Bennett) and the telephone manager (Mr. T. Holme) had 

rmulated a scheme for giving more effectual intercommunication 
between the Corporation and the National Telephone Со.'в sy stems. 

The scheme had been submitted to the company, but Mr. Holme re- 
ported that the proposals p forward by the company would necessitate 
the installation of a transfer board, which would be equipped with clear- 
ing signals controlled by the respective subscribers’ telephones, and that 
that system would mean the passing of the calls to two operators, instead 
of direct. He, therefore, recommended the advisability of aniting the 
best points of each proposal, which would involve the installation of 
apparatus in the exchange and slight additions to each instrament at a 
cost of between £950 to £1,000, and the writing off of apparatus recovered 
to the value of £236. To set against that expenditure he pointed out 
that the operators would be able to attend to more calls. Thus, with the 
increase of the system, which, on the present basis, would require 
three additional operators, no increase of staff would be necessary ; but, 
on the contrary, the wages of three operators would be saved. 

The report was adopted. 


Oban.— Application has been made for sanction to a further loan 
_ of £2,500 for extension of the electricity works. 


Overhead Telephone Wires.—At Watford on Tuesday, Judge 
Roberts sat as arbitrator in the dispute between the Postmaster- 
General and the Council. The Post Office wished to place poles 
for overhead wires in certain thoroughfares. The Council re 
their consent, owing in the first case to heavy traffic, in the 
second to the narrowness of the road, and in the third to danger 
from the erection of the poles. They asked that the wires should be 
placed underground. His Honour decided that the wires must be 
placed underground in two of the roads, but reserved his decision 
in regard to the third. mE 


Presentations.—Mr. E. J. Reindorp, charge engineer at East 
Ham (who is leaving for Cape Colony), has been presented with а 
cabin trunk. 

The staffs of the Newcastle-upon-Tyne Electric Supply and the 
County of Durham Electric Power Companies have presented Mr. 
J. A. Seager with а case of cutlery on his marriage. The presen- 
tation took place in the board room of the companies, where the 
heads of departments met, and through Mr. J. W. Laws, who 
made the presentation, expressed their best wishes and esteem for 
their colleague. 


Redditch.—An inquiry was held here on Tuesday into the applica- 
tion of the Council for sanction to borrow £4,000 for extensions of 
the electricity works and £3,500 for a refuse destructor. The total 
loans authorised for the electricity undertaking amounted to £34,911, 
and the actual capital expended to £36,758. 


Rhyl —A special meeting of the Council is called to consider 
Messrs. Preece and Cardew’s report on the condition of the elec- 
tricity works. | 

Salford and Eccles Tramways.—On Monday Major P. Cardew 
sat at Westminster Palace Hotel, London, as umpire in arbitration 
. proceedings between Salford and Eccles Corporations to determine 
the price to be paid during the next five years for electric energy to 
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„The Electrician” in Canada. The circulation of The Electrician 
in Canada has for many years past included а considerable num- 
ber of the leading electrical engineers in the country, and most, 
if not all, of the principal manufacturing and supply houses. 
The recent changes in the postal arrangements, under which The 
Electrician can be posted to Canada for 1d. per copy, will enable 
us to cover a wider field in that country, and we have made 
arrangements by which all persons and firms engaged pro- 
fessionally and industrially in electrical engineering in Canada 

will receive copies of The Electrician. 

be кыз 55 by Eccles for the tramways in its own area, which are 

worked by Salford. 

For Ecoles, Mr. Vesey Knox, K.C., said his clients bad had the right 

to supply electrical energy to Salford Corporation so far as а supply was 

needed in Eccles. During the five years the tramways had been running 

Eocles had not been in а position to supply, but they had now given 

notice of their intention to provide this supply, and it became the duty of 

the arbitrator to fix the price to be paid. Last year Salford charged 
1:35d. per unit, and this year 13d. Under the schedule of an agreement 
between the two boroughs the price was to be 14d. per unit for the first 

150,000 units, and 1}d. forall units over that amount. The approximate 

amount of current required was about 500,000 units per annum. 

Mr. H. W. Angus, borough electrical engineer, Eccles, Mr. Philip 
Dawson, M.I.E.E., and Mr. C. Н. Wordingham, M.I.E.E., gave evidence, 
and stated that a fair price would be about 1:6d. per unit, 

Mr. Влгтосв Browne, K.C., contended that Eccles’ claim was much 
higher than the circumstances warranted. The crux of the matter was 
the cost of current to Eccles Corporation. It had not taken advantage of 
its right to supply current hitherto, and even now had to put in new 
machinery in order to do so. It would be possible to put in machinery 
of the latest and best type, and the cost of production must be reduced 
considerably by doing so. 

On Tuesday Mr.C. D. Taite gave evidence and stated that Eccles, with 
its new plant, ought to be able to supply 500,000 units per annum to the 
tramways at about 1°05d. per unit. е admitted that at present Salford 
was charging 1:8d. per unit to the tramways, or 1d. lower than was being 
charged to other tradeconsumers. He claimed that Salford was handing 
over thousands of pounds every year to the rates, and was paying for new 
plant out of revenue tne of out of capital. 

The proceedings were adjourned. 

Siam.—Imports into the Western Siamese States from Penang 
in 1906 included telegraph and telephone apparatus to the value of 
£478, and a small quantity of electric light fixtures and fittings. 


Walthamstow.—In future any consumer who has a free-wired 
installation may acquire this under a hire-purchase agreement. 

In reference to the recent L.G. Board inquiry into the Council's appli- 
cation for sanction to borrow £26,395 for additional generating plant, 
the electrical engineer (Mr. G. R. Spurr) has prepared an amended 
scheme under which the sum has been reduced to £17,849, made up as 
follows: Boiler-house plant £7,480, chimney £856, engines and dynamos 
£3,938, condensing plant £2,270, switoliboard £604, water softening and 
purifying plant £425, foundations for engines and condenser trenches 
£180, new buildings, alterations and foundations for boilers, chimney 
and pumps £1,174, contingencies £250, loan charges £172. 


Worksop.—A sum of £2,000 is to be expended on an economiser 
and in extensions of the electric lighting mains. 


Dinner.—The fifth annual dinner of the staff of the Middles- 
brough electricity department took place on 22nd inst. 

The borough electrical engineer (Mr. Н. M. Тлутов), replying to the 
toast of his health, referred to the comments made as to the provision 
made by the 5 kor the future. At present he thought it would 
be inadvisable for the Corporation to extend tneir plant. The Power Co. 
had got rights to sell electricityin the district and could compete with 
them in their own area. Under their arrangement with the company, 
however, such firms as Dorman & Long’s, which could not be supplied from 
the Corporation's present plant, would get their electricity at a low price. 
In the event of any fature extension of the borough it would be quite open 
for the Corporation to build fresh works and compete with the company 
with a newer and more up-to-date plant, They were giving nothing 
away, but on the other hand were obtaining protection in their own dis- 
trict. It was untrue that their plant was destined to be consigned to the 
всгар-һеар. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Birmingham. — On Tuesday the Corporation will consider reports 
of the electricity supply and tramways departments for the year 
ended March 81. Both undertakings have made good progress 
during the year, and the figures are highly satisfactory. 

The electricity department sold 10,887,684 units of electric energy 
(7,009,602 for lighting and power and 3,878,082 for traction), producing an 
income of £103,341, against 5,383,904 units in 1906, producing 
£75,094. After paying expenses the balance was £54,411. 148. 3d., 
against £41,457. 10s, 4d. Interest and sinking fund charges absorbed 
£46,698. 4s. 9d., leaving a net profit of £7,713. 9s. 6d. (against 
£6,097. 11s. 9d.), which bas been carried to reserve. Works costs were 
1:06d. per unit against 1:454d. The net increase in lamp and motor 
connections during the year was equal to 63,019 16с.р. (against 
30,808 16 c.p.), the increase in motors being 2,570 . p., against 1,508 n.r. 
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The total connections represent 211,843 16 c.p., including 6,006 н.р. of 
motors. 
The gross profit on the tramways was £52,343. 178. lld., and after 
paying interest, sinking fund, &c., the net profit was £26,660. 1s. 5d., of 
which £14,660 is to be placed to reserve and the balance carried forward. 


Blackpool.—The traffic receipts of the tramways department for 
the year ended March were £54,969. 3s. 1d., and the total revenue 
was £56,586. Os. 7d. 

Theexpenditure was £31,604. 11s. 5d. and the gross profit £24,981.98.2d. 
After paying interest and: sinking fund (£14,939. 2s. 6d.) the disposable 
balance was £10,042. 6s. 8d. Capital outlay during the year was only 
£26. 58. 10d., bringing tbe total to £281,389. 16s. 4d., towards the redemp- 
tion of which there is a sinking fund of £54,623. 15s. 8, 304, 218 passen- 
gers were carried and 958,836 car-miles run ; 1,261,946 units of electrical 
energy (or 1:31 per car-mile) were used, and the percentage of working 
expenses to total revenue was 55:85. The borough treasurer recom- 
mends the formation of a special permanent way renewal fund to which 
not less than £4,000 per annum should be contributed. 


Chester.—The capital expended on the electricity department to 
March 25 was £115,183, an increase of £2,695 on the year. 

The revenue from private and public lighting was £16,494. 12s. 11d., 
and meter and motor rentals, &0., brought in £299. 103. 11d. Total 
expenditure was £8,553. 10s. 11d., leaving £8,313, 6s. 4d. £8,196. Os. 4d. 
has been carried to net revenue and the balance to bad debts. Interest 
required £3,527. 9s. 1d. and sinking fund £3,486. 13s. 9d., leaviog a net 
profit of £1,181. 178. 6d., of which £500 has been voted to reserve and 
the balance applied in alteration to publie lighting aud other work. 
1,793,401 units of electrical energy were generated (at a cost of 
£4,105. 1s. 6d.) ; 806,349 units were sold to private consumers, 470,471 
supplied to public lamps ne arcs and 728 incandescents) and 266,856 to 
the tramways. The total maximum supply demanded was 1,100kw. 
There are 980 consumers, representing an equivalent of 64,652 8c.p. 
lamps connected, increases of 64 consumers and 5,208 8 c.p. lamps. The 
works costs per unit sold were 0:717d. (against 0 676d.), and the total 
costs were 1:092d., against 1:110d. 

The traffic revenue of the tramways department was £10,274. Os. 7d. 
апа the total revenue £10,606. 10s. "Total working expenses came to 
£6,517. 28. 10d. (including £1,945. 16s. 6d. for electrical energy at 1:6024. 
per unit), leaving £4,089. 78. 2d. to meet interest (£2,817. 12s. 5d.), in- 
come tax (£117. 193.) and sinking fund (£1,287. 7s, 10d.) The net 
balance (£366. 7s. 11d.) has been placed toireserve. The total capital ex- 
pended is £77,662. 18s. 2d., increase £12,517, 128. 3d. During the year 
2,532,778 passengers were carried and 291,555 car-miles run, the average 
traffic revenue per car-mile being 8:460d. and per mile of single track 
£2,854. Average working expenses per car-mile (including power) 5:3644. 


Elland (Yorks.).—There was a deficit of £476 on the past year’s 
working of the Electricity department. 
£1,214. 4s. 9d. compired with £1,044. 18s. 3d. in 1906, and the 
t tal expenses £680. 3s. 9d., leaving & gross profit of £328. 1s., com- 
pared with £480. 


Hull.—At a meeting of the Electric Lighting committee last week 
the 55 (Mr. E. Hanger) gave a report of the past year's 
working. 

He stated that the net profit was £1,813, after paying all expenses, in- 
cluding 10 per cent. depreciation on meters. The price of ourrent had 
been reduced from 44d. to 4d. per unit, and this had affected the total 
income. The demand for current for power was increasing. The under- 
taking was badly handicapped, owing to the short periods allowed for 


the repayment of loans. For their borrowed capital of £325,101 they 


had to pay annually £8,654 for sinking fund alone. 

Mr. BENTHAM pointed out that they had borrowed about £350,000, and 
they had in sinking and reserve funds about £90,000, or about one-fourth 
of their entire capital expenditure. 

The report was adopted and applications from Messrs. Reckitt & Sons 
and Earle’s Shipbuilding Co, for terms for more power were referred to 
the borough electrical engineer, Mr. H. Bell. 


South Shields.—After paying all expenses and meeting interest 
and sinking fund the net profit for the past year was £8,200. 


Swansea.— For the past year there was a net profit of over £200 
on the working of the Electricity department. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Belfast 'Tramways and Electricity committee invite tenders for 
coal storage bunkers and electric travelling crane. Specifications 
from the acting city electrical engineer (Mr. Thos. W. Bloxam), 
Corporation Electricity Works, East Bridge-street. Tenders to Sir 
Samuel Black, City Hall, Belfast, by noon, Saturday, June 15. See 
also an adverti:ement. 


St. Pancras (London) Borough Council invite tenders for the 
supply of an overhead traveller for the extension at the King’s-road. 
power house. Specifications from the Electricity Department 
Offices, 57, Pratt-street, N.W. Tenders to the town clerk (Mr. 
C. Н. F. Barrett), Town Hall, Pancras-road, London, N.W., by 
noon, June 12. See also an advertisement. 


—— —_——-. 


The total income was 


NOW READY. 
"THE ELECTRICIAN " ELECTRICAL TRADES’ 
‘DIRECTORY AND HANDBOOK.— The 1907 Edition 
of the Big Blue Book, price 15s., or post free in the 
, United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. | 
All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’; 
and Dealers' purposes, The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


—————————————— ——————M————————————M— —À 
Loi -- — — 


Dublin Lighting committee want tenders by noon June 13 for 
supply and erection of sub- station switchboards, transformers and 
accessories. Specifications, &c., from city electrical engineer (Mr. 
Mark Ruddle), Fleet street, Dublin. Tenders to chairman of com- 
mittee, 3, Cork-hill, Dublin, by noon June 18. See also an adver- 
tisement. 


Tenders are invited for the lighting by gas, oil, electricity or other 
illuminant of the streets, thoroughfares, &c., of the city of Calcutta. 
The city comprises approximately an area of 20 square miles, con- 
taining about 170 miles of main thoroughfares and 130 miles of 
smaller streets, besides several squares, markets, latrines, slaughter 
houses, &c., which are now lighted by gas and oillamps. The new 
contract is timed to commence on May 1, 1911, and the successful 
tenderer will be required to have all arrangements completed and 
ready to begin and continue the lighting with effect from that date. 
Tenders should be for 10, 15 or 20 years. Further particulars are 
given in an advertisement, and tenders will be received by the Vice- 
Chairman of the Corporation up to 8 p.m. Jan. 2, 1908. 


Tenders are invited for (1) 25,000 kg. 4°5 mm. galvanised iron 
wire, strength 40 kg. per sq. mm., coil diameter 600 mm.; and (2) 
25,000 kg. 3 mm. galvanised steel wire, strength 120 kg. per sq. 
mm., coil diameter 400 mm., to be delivered October- December, 
1907. Specifications (in Danish) and tender forms may be obtained 
from the Technical Department of the Danish Telegraph Direc- 
tion, Frederiksholms Kanal 98, Copenhagen, Denmark. Tenders 
not later than noon July 1. Further particulars are given in an 
advertisement. 


Belfast Tramways and Electricity committee invite tenders for a 
lighting switchboard to control 2,000 kw. and one motor-generator 
for their East Bridge-street electric station. "lenders to the town 
clerk (Sir Samuel Black), City Hall, Belfast, by noon June 1. 


Edinburgh Corporation also want tenders by 10 a.m. June 3 for 
constructing sewer shaft and laying iron pipe line for condensing 
water for M‘Donald-road station. Specification, &c., from the City 
Electrical Engineer or from Sir Alex. Kennedy. 

Partick Corporation want tenders by June 8 for stores for the 
Electricity department, including cables, jointing requirements, 
cut-outs, meters, incandescent lamps, carbons, oils, coal, &c. Forms 
from the Burgh Electrical Engineer. | 


Swansea Corporation want tenders by noon June 4 for с.с. and 

a.c. arc lamps and pillars, resistances, choking coils, b:ackets, switch- 

illars and accessories. Specification from Borough Electrical 
ngineer. 


Bradford Electricity committee want tenders (by 10 a.m. June 7) 
for 12 months’ supply of best steam coal. Forms from the Elec- 
tricity Offices. 

Penrikyber Navigation Colliery Co. (Penrhiwceiber, Glam.) want 
tenders by June 6 for supply of electric lamps and fittings, iron- 
mongery, oils, &c. 

Barnes Council want tenders by noon June 11 for erection of 
extension of electricity works. Forms of tender, &c , at the Council 
House, High-street, Mortlake. 

Warrington Electricity and Tramways committee require tenders 
by noon June 5 for J. t. cable. Specification from Borough Electrical 
Engineer. 

Heston and Isleworth Council want tenders (by noon June 3) for 


supply of electricity meters, 


— € 
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London County Council require tenders by 11 a.m. June 11 for 
supply of electrically-operated car-traversers. Forms from the Cierk. 


Bradford T committee require tenders (by June) for 
12 months’ supply of best steam coal. 


The Deputy Postmaster-General, Melbourne, Australia, wants 
tenders by noon July 16 for telegraph and telephone material. 
Specifications from the General Post Offices, Melbourne, Sydney, 
Brisbane and Adelaide. 

Tenders will be received until 11 a.m. June 8 for two three-phase 
80 kw. 2,000 volt alternators for the Italian Navy. Estimated 
cost £1,012. Deposit required, £102. Public bids will be held at 
the Royal Arsenal (Contract Office), Spezia. Tenders to be on 
Government stamped paper of 1 lira, which can be obtained from 
the Italian Consulate. General, 44, Finsbury-square, London, Е.С. 


TENDERS RECEIVED AND AOCOEPTED. 
Birmingham Corporation have accepted the tender of the Рһсепіх 
Dynamo Mfg. Co. for a balancer-booster set at £692; that of the 
Electrical Power Storage Co. for battery maintenance for 10 years 
at £120 a year; and that of T. Johnson for extension of station 
buildings at £1,208. 


Walthamstow Council have accepted the tender of G. Baker & 
Co. for 120 car wheels at £15. 15s. per ton; that of the British 
Thomson-Houston Co. for four circuit-breakers for the traction 
switchboard at £18, 19s. 6d.; and that of the Westninster Engi- 
neering Co. for re-winding armatures at £115. 


Walthamstow Council have accepted the tender of John Spencer 
(Ltd.) for tramway poles at £5. 14s. each; that of Dick, Kerr & 
Co. for 16 bases at 16s. 6d. each; 18 sets of scroll work at 15s. 6d. 
per set and two sets scroll-work span carriers at 11s. 8d. each set. 


The Chloride Electrical Storage Co. have in hand two batteries, 
each consisting of 286 cells capable of giving 1,200 amperes 
discharge, and two “Entz” type reversible boosters for the 
Hanshin Electric Railway, Japan. | 


Mather & Platt have recently received from Mr. F. Broadbent an 
order for а 480 kilovolt-ampere single-phase alternator, for use with 
а caleium carbide furnace. 

The contract for electric motors from 3 to 4 н.р. has been placed 
by Govan Corporation with Electromotors Limited, Openshaw, 
Manchester. : 

Sydney (N.S.W.) Council have again placed with Electromotors 
eure Openshaw, Manchester, the contract for d.c. motors from 

Н.Р. 


Longton (Staffs.) Corporation have accepted the tender of the 
Chloride Electrical Storage Co. for 250 cells with a capacity of 420 
ampere-hours, 

The Metropolitan Asylums Board have accepted the tender of 
Buchanan & Curwen (at £31. 18s. 6d.) for wiring the pipe subway 
at the Fountain Hospital. 

Bedford Council have accepted the tender of Mr. Chas. Franklin 
for 2,500 tons Newstead coal at 19s. 9d., 2,000 tons of Cotes Park at 
12s. 7d., and 1,500 tons of Colliery small at 11s. 9d per ton. 

Mexborough Corporation have accepted the tender of the 
Chloride Electrical Storage Co. for 250 cells with a capacity of 
600 ampere-hours, to replace an existing battery. 

Southend-on-Sea Council have accepted the tender of E Pratt & 
Co. for a hydraulic wheel press for the tramway department at £105. 


Leyton Council have accepted the tender of W. G. Harris for the 
cartage of coal at 104d. per ton. 


BUSINESS NOTIOES. 


The Union Electric Со. (Ltd.) notify that cn end after June 


their office for Scotland will be at 12, Waterloo-street, Glasgow. 
The telephone Nos. are 1910 Argyle and 2048 Central (P.O.); the 
telegraphic address remains “ Kandus, Glasgow." 

Mr. Ernest M. Sellon, M.I.E.E., who has been associated with 
Mr. Stephen Sellon in business for some time, is now a partner in 
his practice, which will be carried on as heretofore, but the title of 
the firm will be Stephen Sellon & Partners. 


Mr. Reginald P. Wilson, of 66, Victoria-street, London, S.W., is 
shortly going on а business visit to the United States, and he will 
be absent for a few weeks. 


C. W. Robertson and T. Hogg, electricians, &c., 1, Chambers- 
street, Edinburgh, have dissolved partnership. Debts by Mr. Hogg, 
whocontinues as Roberteon & Hogg. 


BANERUPTOIES, LIQUIDATIONS, &c. 


The first meeting of creditors of John Dixon Gibbs, of Linden- 
gardens, Bayswater, was held in the London Bankruptcy Court on 
Wednesday. 

The statement of affairs showed liabilities £13,990, assets of uncertain 
value, consisting chiefly of commission notes relating to the placing7of 
shares of the International Electric Railways & Water Power Synd., 
and of a company to take over certain copper mines in the Caucasus. 
Debtor, who anticipates receiving sufficient funds from those notes to 


enable him to pay his debts in full, stated that he has been conneoted with 
electrical undertakings in this country for many years, and more 
especially with the transforming system which he patented in conjunction 
with M. Gaulard. His dealings in electrical undertakings dated from 
1881, and the immediate cause of his failure was a decision of the House 
of Lords in 1890, waich held that his patent had been anticipated. He 
asked for an adjournment in order that negotiations which were pending 
with a view to the realisation of the commission notes might be matured. 
The meeting stands adjourned for four months. 

In the public examination of Francis Williams, electrician, of 
Salisbury, bankrupt attributed his failure to the fact that he was the 
local contractor for the free wiring of premises and his reputation 
had been injured. 


Claims against Geo. Robson and John Sams:n Robson, electrical 
engineers, Empire- buildings, Newgate-street, Newcastle-on-Tyne, 
and against the separate estate of Geo. Robson, are to be sent by 
June 13 to Mr. Thos. Lemon, 1, St. Peter's Church- walk, Nottingham. 


Mr R. J. Ward, 8 and 11, Pavilion-buildings, Brighton, has been 
appointed trustee in the failure of Edwin J. Muddle, electrician, &oc., 
69, Cromwell-road and 87, West rn-road, Hove. | 

The liquidator (Mr. W. Р. Francis) in the winding up of the 
McGuire Mfg. Co., Ltd., has been released. 


In the liquidation of Improved Electric Supplies, Ltd., 7, Great 
Newport-street, London, W.C., the firat meeting of creditors and 
contributories will take place on June 18, at Bankruptcy-buildings, 
London, W.C. 


Arc Lamp Business for Sale.—Pursuant to an order made by 
Mr. Justice Warrington in the matter of the New Century Arc 
Light Co., Ltd. (Bush v. the Company and Others), tenders are 
invited for the purchase of (1) the goodwill of the business carried 
on at Iliffe-street, London, S.E., of electricians, mechanical en- 
gineers and manufacturers and vendors of arc lamps and accessories, 
&.; (2) the benefit of contracts and orders on hand; (3) the plant, 
machinery, tools, fittings, &c. ; and (4) the entire stock-in-trade of 
the company. Tenderers may offer for the goodwill of the business 
only, &c. "Tenders (to be sent to the receiver, Mr. E. J. Palmer, 
Finsbury-pavement House, London, E.C., on or before June 10) 
will be opened at noon on June 13. Particulars and conditions of 
sale and forms of tender can be obtained from Mr. E. J. Palmer, or 
from the solicitors, Messrs. Stanley, Woodhouse & Hedderwick, 
Bank Chambers, 45, Ludgate-hill, London, Е.С. See also an 
advertisement on another page. | 


Wanted. A second-hand single-ended booster for 1,000 amperes, 
20 volts, cr double-ended booster for 1,000 amperes, 10 volts, each 
end (or nearest kw.) is wanted ; fields preferably wound for 230 volts, 


Electric Fittings, &c., for Sale.—An advertiser [has about 100 
electric light table standards for sale. 

Messrs. Kynoch (Ltd.), Witton, Birmingham, advertise for sale a 
quantity of new Solar Nernst lamps, suitable for 110 or 120 volt 
circuits. 


Business for Disposal.— An electrical contractor's business in the 
West End of London, with good trade connection, &c., is advertised 
for disposal. | 

Royal Naval and Military Tournament (Olympia, London).— 
Considerable interest has been aroused at Olympia by the brilliancy 
and steady burning of the “ Ediswan Carbone" white flame arcs 
outside the main entrance during the recent tournament. These 
lamps, which are British made throughout (they are manufactured 
at the Ediswan Works, Ponders End, Middlesex) and use pure car- 
bons, depend for their flame effect upon the improved magnetic 
coatrol of the arc. If required for lighting large open spaces, such 
as goods yards, pit heads, sidings, &c., they can be supplied to barn 
impregnated carbons, thus greatly increasing the degree of lumi- 
nosity. We are informed that the whole of the fittings in the 
Royal box, anteroom and passages were supplied by the Edison 


& Swan Co. 
CATALOGUES, &c. 


Cable Connector.—We give herewith a sectional illustration of a 
new type of cable connector which is intended to dispense with 
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SECTION THROUGH CABLE CONNECTOR AND INSULATED COVERING. 


soldered joints. The view shown is practically self-explanatory, the 
device consisting of a double-ended cone bored out of a hexagonal 
brass rod. Each end of the rod is drilled and tapped to receive a 
special nut provided with a hole for the cable and a bevelled end 
registering with the projecting cones, The bared conductors are 
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pus through the hole in the nut, turned down slightly over the 
velled end of the nut which is then screwed home against the in- 
ternal cone, making а good joint. The device is made in various 
sizes and may be insulated or not as desired. Мг. 5. №. Martyn, 
11, Pratt-street, Camden Town, London, N.W., is the inventor, and 
he is also marketing the device. | 


High-pressure Blowers.—A speciality is made of, high-pressure 
blowers and cased fans for pressure arid extraction work by the 
James Keith & Blackman Co. А new list, which is arranged on the 
loose leaflet plan, has just been published, and gives complete illus- 
trated details and prices. 


Ropeways.— Recent Ropoways ” is {һе title of the latest publica- 
tion issued by Bullivant & Co., Mark-lane, London, E.C. Numerous 
excellent illustrations depict ropeway installations at Clacton-on- 
Sea, Simons Bay, Capetown, Preston (Lancs.) and Lismore (N.S. W.). 


A.C. and D.C. Fans.—The latest pamphlet from the British 
Thomson-Houston Co. (pamphlet No. 293) has continuous and 
alternating-current fans for its subject. The illustrations are par- 
ticularly well brought out. 


Circulating Library.—Mr. H. K. Lewis’ quarterly list of new 
books and new editions added to his circulating library at 186, 
Gower-street, London, W.C., during January, February and March 
is just to hand. We notice that a number of useful electrical and 
general engineering works have been included. Mr. Lewis also 
sends us an art circular giving illustrations and a brief description 
of the new extensions to his premises. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from May 18 to 28, with the ports of 
destination :— 

Africa— Alexandria, £247 (including £84 telegraph material); Deira, 
£95; Cape Town, £108; Durban, £2,155 (including £1,609 telegraph 
material); East London, £460: Kilindini, £25: Port Elizabeth, £132; 
Port Sudan, £286 ; Suez, £41 (telegraph material). drgentina—Buenos 
Ayres, £3,771 (including £3,299 telegraph material). Australasia— 
Adelaide, £275; Auckland, £4,099 ; Brisbane, £62; Cairns, £510; 
Hobart, £140 (telegraph cable); Lyttelton, £50; Mackay, £55; 
Melbourne, £1,148 (including £199 telegraph material, 282 cwt. copper 
cable); Napier, £150; Otago, £52 ; Sydney, £1,617; Wellington, 
£1,345 (including £608 telegraph material). Belgium—Autwerp, £15; 
Brussels, £22; Ghent, £146; Ostend, £19. Brazil—Bahia Blanca, £453. 
British Guiana—Demerara, £50. Burma—Rangoon, £120 (telegraph 
material. Canada—Quebec, £83; Toronto, £285. Ceylon—Cvlombo, 
£24 (including £14 telegraph material). Chili—Valparaiso, £19. China 
—Shanghai, £167; Tientsin, £18. Denmark —Copenhagen, £338 (tele- 
graph material). Germany—Bremen, £101 (including £35 telegraph 
material); Hamburg, £110. Holland—Amsterdam, £238; Rotterdam, 
£183. Hong Kong, £896 (including £80 telegraph material). India — 
Bombay, £4,656 ; Calcutta, £3,104 (including £600 telegraph material); 
Madras, £626 (including £191 telegraph material). Japan—Kobe, £16 ; 
Nagasaki, £664; Tokyo, £32; Yokohama, £564. Malta, £844 (including 
£501 telegraph material).  Merico—Puerto Mexico, £3,105. Norway— 
Christiania, £1,765. Russia—Kurch, £798 ; St. Petersburg, £880 tele- 
graph material). Straits Settlements—Singapore, £826 (including £222 
telegraph material.  U.S.4.—New York, £124. West Indies — Trinidad, 
£21. Total (for 11 days), £35,120, against £38,557 for 7 days last year 
(May 23 to 29). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Neetri cian off ce, pos 


free, on receipt of published price. Add 5 per cent. for abroad or for foieign books.) 


“ Armature Construction.” By Н. M. Hobart and A. G. Ellis. 
(London: Whittaker & Co.) 15s. net. 


“ А Text-Book of Electro-Chemistry." By Max Le Blanc. Trans. 


lated from the fourth enlarged German edition by Willis R. Whitney 
and John W. Brown. (New York: The Macmillan Co.) 10s. 6d. net. 


* Proceedings of the Royal Society of Edinburgh." Session 1906-7. 
Vol. XXVII. No. 1. (Edinburgh: Williams & Norgate.) 7s. 8d. 
" Dynamo and Motor Attendants and their Machines.” By 


Frank Broadbent. 5th edition. (London: S. Rentell & Co. (Ltd.) 
1s. 6d. net. | 


" Müller-Povillets Lehrbuch der Physik." Ву Leop. Pfaundler. 
Vol II. Part 8. (Brunswick: Friedrich Vieweg & Sohn.) 15m. 

„La Télégraphie Sans Fil et la Télémecanique а la portée de la 
Monde." By E. Monier. Preface by Dr. E. Branley. 2nd edition. 
(Paris: Н. Dunod & E. Pinat.) fr. 

„Proceedings of the Royal Society." Vol. LXXIX. Series B. 
No. B6831. Biological Sciences. (London: Harrison & Sons.) 8s. 

“ Notions Générales sur La Télégraphie Sans Fil.” Ву R. De 
Valbreuze. (Paris: L'Eclairage Électrique.) 7fr. 50c. 

“ Essais des Machines à Courant Continu et Alternatif." 


By 
P. Bourgnignon. (Paris: Ch. Béranger.) 151г. 


PATENT RECORD. 


EE ù— 


APPLICATIONS FOR PATENTS. 


- NorE.— The undermentioned Applications (except those marked t) are not 

open to public inspection until after acceptanee of Complete Specifications. 

Those marked t are open for inspection 12 months after the date attached to 

them, if they have not been published previously in the ordinary course. 

Names within parentheses are those of communicators of inventions. When 

Complete Specification accompanies application, an asterisk is affixed. 

March 13, 1907. 

6.054 Cramp. Single-phas» alternating current motors. 

6,057 Виш. Trolley wire protector. 

6,064 BRECKNELL, Monro & НооЕВЗ & Мсмко. 
railways and tramways.“ 

6,083 Morais & Listgr. Electromagnets. 

6,092 TAYLOR. Systems of electrical distribution. 

6,095 Слвот. Space telegraphy. (Date applied for, 4/4/06.)* t 

6,118 WzsTiNGHOUSE. Cooling and ventilation of electrical apparatus. 

6,133, 6,134 & 6,155 B.T.-H. C». (G.E. Co., U.S.) Signilling syat*ms 
for railways and the like. 

6,139 Hopper X Carr. Turbine engines. 


March 14, 1907. 

6,146 Mour. Carbon holder for arc lamps. 

6,188 HERBERT & Grove. Electrical ignition apparatus. 

6,199 FoREMAN. Incandescent electric lamps.“ 

6,203 FESSENDEN. Electric signalling.* 

6,219 Derrizs. Construction of rheostats. 

6,224 Hawpoock, Оүккз & Smita. Protected fuses. 

6,226 Wiis. (Worthington, U.S.) Brake mechanism for elevators an l 
railways. 

6,241 B.T.-H. Co. (G.E. Co., U.S.) Generating electric current. 

6,242 B.T.-H. Co. (G.E. Co., U.S.) Electrical distribution employing 
vapour-rectifying devices. 

6,243 B.T..H. Co. (G.E. Со., U.S.) Vapour electric devices. 


March 15, 1907. 

6,945 Grecory. Rail points for electric tram ways. 

6,262 Spencer. Brake mechanism for tramway and like vehicles. 

6,266 British ELECTRIC PLANT Co. & OELSCHLAGER. Commutation of 
dsnamo-electric machines, electro-motors, rotary transformers 
and the like.“ 

„279 & 6, 280 Kitses. 

\ METCALFE. 


Bow trollays for electri: 


Improvement in telegraphy. 

Electric trembl-r coils and coatact-braaker:. 

А WaLTER. Controlling electric currents. 

| Harrap. Switch mechanism for electrical purposes. 

; MADALER. Electric transmission of photographs. 

; BasmatckeR. Controlling electric currents.” 

B.T.-H. Co. & Gray. Electric coaductora of refractory metal. 

B.T.-H. Co. (G.E. Co., U.S.) Electrical methods of light and devices. 

March 16, 1907. 

‚558 ARNOLD & BuMPsTZAD. Ela*tric cable sockets.“ 

6,567 JoRbAN. Electric fuses for blasting purposes. 

6,385 BzRESFORD. Electric contact for electric alarm clo-ks. 

6,590 GRIDLEY. Indica.ing when condustora are charged ог in "live" 
condition. 

6,408 EgRHaRr. Turbines.“ f 

6,417 Тсввккв. Electrical ignition apparatus. 


March 18, 1907. 

6,445 FEATHER. Supporting trolley wires. 

6,449 Warren. Primary batteries. 

6,455 Lea. Tumbler switch. 

6,457 FLETCHER. Magazine fuse for electric light and power circuits. 

6,498 JzrrzRY & Jerrray. Electric sparking devices." 

6,502 TutRor & Maze (called Noucoisr). Regeneration of the electrolyte 
employed in extraction of copper from old bronze and bronze 
waste. (Date applied for, 26/3/06.)*t . p 

6,522 NTA ACKUMULATOR AKTIEBOLAGET JUNGNER. Alloys, metallic parta 
of accumulators with invariable electrolyte, and accumulators 
constructed with such metallic parts. (Date applied for, 
50/5[06.)*+ 

6,527 ALLGEMEINE ELEKTRICITAS Ges. Time metera. (Date applied for, 


21/5/06.)*1 
March 19, 1907. 
6,557 BtRcH. Electrical switch for motor bicycles, motor cara and the like. 
6,560 HaRTLEY. Effecting the initial vaporisation in self generating 
vapour lampe. 
6,592 EER. Process for the production of leather for insulation of 
electrical conduits. * 
6,605 TounTEL. Coin-freed electricity meters. А 
6,64) BELL Iss & Мовс >м & Мовсом. Guide blades and vanes for turbine 
motors. | 
„548 B.T.-H. Co. 
B.T.-H. Со. 
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(G.E. Co., U.S.) Vehicle wheel«.* 
9 (G.E. Co., U.S.) Dynamo-electric macbines. 
March 20, 1907. 

6,675 Fischen. Electric bella.” | 

6,697 Вих. Changing intensity of direct currents by alternating currents. 

6,699 Macunwa. Electric lamp socket with instantaneous contacts. 
(Date applied for, 20/3/06.)*t 

6,710 Mason. Lug or take-off for secondary-battery elements. 

6,715 Sıemens Bros. Dynamo Wonks. (Siemena-Schuokertwerke G. m. b. H. 
Germany.) Dynamv-electric machines and controlling same.“ 
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6,716 Siemens Bros. Dynamo Wonks and WILson. 
machines or motors.” 

6,725 RepMaNn. Electrical heaters for enclosed spaces. 

6,735 TRiqUET. Accumulators or secondary batteries.“ 

6,740 Торо. Incandescence lamps. 

6,745 B.T.-H. Co. (G.E. Co., U.S.) Manufacture of iron alloys. 

6,751 RAVENSHAW, MIDDLETON & TowNsEND. Magnetic clutches. 


March 21, 1907. 
6,776 Hswer. Turbines. 
6,784 PxARCE Fluid-pressure turbines. 
6,799 CooPzR. Lifeguard apparatus. 
6,809 Moy, Bastır, & Евхевт Е. Mor (Lrp.). 
6,822 Davzx. Steam turbines." 
6,829 WiLLIAMS. Contact device for electrical ignition apparatus. 
6,837, 5,858 & 6,850 Роӧввска. Turbines.* 
6,847 Jousson-LUNDELL ELAOrRIC Traction Co. (Lundell, U.S.) Dynamo- 
electric machines. : 
6,854 SCHATTNER & AMBERTON. Electric controllers. 
6,855 & 6,856 Warwick MacutNERY ©). (G.E. Co., U.S.) 
mechanism for turbines. 
| March 22, 1907. 
6,859 Bartow & Deakin. Electro-deposition upon fabrics, leather, &c. 
6,877 LauBERT & MrrCHELL. Turbines. | 
6,895 Тіхагвт. Brush-holders. (Date applied for, 4/4/06.)*+ 
6,899 A. P. LUNDBERG, G. C. LUNDBERG & A. LUNDBEBG. Electrical 
switches.“ 
6,906 KxrrH & Товон. Alternating - current motors. | 
6,912 Bsarriz & BARNES. Securing incandescent lamp-holders to leads. 
6,925 Arginson. Electric controllers. 
6,929 Sismexs & HALSKE A.-G. Telegraphy. (Date applied for, 22/5/06.)* t 
6,932 FosrER & SroonR. Electric igniting apparatus. 
6,943 Davy. Arc lamps. 
6,959 Gairre. Transformers for production of Hertzian waves. 
6,966 ALLGEMEINE — ELEKTRICITATS - GESELLSCHAFT. Dynamo electric 
machines. (Date applied for, 29/5/06.)*t T 
6,967 B.T.-H. Co. (G.E. Co., U.S.) Motor- controlling rbeostats.* 
6.968 B.T.-H. Co. (G.E. Co, U.S.) Protective devices for electric trans- 
mission systems. 
6,975 KALLMANN. Electric brakes for electromotors.* 
March 23, 1907. 
6,977 FxxwELL. Turbine engines. 
6,992 NoTABIANNI. Electric railway danger signal. | 
7,011 CARTER & FLETCHER. Lifeguards for tramcars and like vehicles.“ 
7,033 UNTERBERG & HELMLE. Adjusting device for magneto-electric 
ignition apparatus.* | 
7,048 B.T..H. Co. (G.E. Co., U.S.) Magnetic wedges. 
7,052 Stevens, Regulating voltage of the generator of petrol-electric cara. 
7,053 Stevens. Ventilating the dynamo and motors of pstrol-electric 
automobile. 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATION. 
25,490 Іорсе & MviRHEAD. Wireless telegraphy. 


1906 SPECIFICATIONS. 

3,113 RziNEB. Driving of turbines by pressure fluid. 

5,599 DaNizL. Electrical automatic bolt. (Post-dated 8/9/06.) 

5,602 Buatzicu. Field magnets of dynamo-electric machines. 

5,893 & 5,8954 B.T.-H. Co. (G.E. Co., U.S.) High-teusion switches. 

6,088 B.T.-H. Co. (G.E. Co., U.S.) Electrodes for arc lamps. 

6,223 Hunt & Sanpycrort Founpry Co. Dynomo-electric machines. 

6,224 Нонт & Sawpycrorr Founpry Co. A dynamo- 
electric machines. 

6,283 Кокнивісн. Electric furnaces. 

6,454 Lea. Measuring and recording the flow of liquids or gases, and 
measuring and recording mechanical and electrical quantities. 

6,459 Frrz-GkRAID. Rotary motors for turbines. 

6,477 HoLLwNGTON. Apparatus for winding wire. 

6,510 Brockis. Arc lampe. 

6,575 Pratt. (Prall.) Impact or turbine engines. 

6,602 Topor. Self- regulatipg installations for produciog electrica: power 
or both simultaneously. 

6,893 Justics. (Deutsche Gasgliihlicht A.-G., Auergesellachaft.) Glow 
lamps. 

6,820 Ds TógLEY X BgNKO. Apparatus for generating electricity. 

6,833 Bastian & CALVERT. Mercury vapour apparatus aud the like. 

7,060 мр & Brusa ELECTRICAL ENaINESRING Co. Motor-propelled 
vehicles. 

7,162 BznRY. Electric switch apparatus. 

7,188 BIOxAM. (Lux.) Incandescencs bodies of refractory metals for 
electric lamps. 

7,293 Wiss. (Tischner.) Electrical connector for electric lampe. 

7,565 GaRDNER. Signalling in local ele:tríc circuits by sound or other 
vibration», 

7,836 Ешкствто Тантттон Со. & Harr. Ignition systems. 

7,8564 Ececrric Iammion Co. & Hari. Megnetic ignition apparatus. 
(Date applied for, 2/4/05.) 

8,680 B.T.-H. Co. (G.E. Co., U.S.) Systems of control for electric motors. 

8,956 B.T..H. Co. (G.E. Co, U.S.) Railway signalling systems and 
apparatus. | : 

9,415 B.T..H. Co. (G.E. Co., U.S.) Sigualling apparatus. 

9,706 WAINwRIdRT & МАМИ, executors of the late G. J. Atkins. 
trolytic apparatus. 

10,021 B. T.-H. Co. (G. E. Co., U. S.) Machines for making stems for in- 
escent lampe. 


Dynamo - electric 


Starting switches.“ 


Governing 


Elec- 
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11,517 ULMANN. 
ignals. 

11,594 Mout. Arc lamps. 

11,659 B.T.-H. Co. (G.E. Co., U.S.) Automatic controlliog devices. 

12,385 ELECTRIC IGNITION Co. & Hatt. Sparking plugs. 

12,755 FurLAGAB. Air compressors of the turbine type. 

12,820 B.T.-H. Со. (G.E. Co., U.S.) Shaft bearings, especially applicable 

; to electric railway motors, 

12,907 HEIDEMAN. Operating the points of rail or tramways from 

vehicles thereon. 


Clockwork-driven commutator switch for operating 


COMPANIES’ MEETINGS AND REPORTS. 


oni 


Callender’s Cable & Construction Co. (Ltd.) 


The eleventh annual general meeting of this company was held yester- 

day, Mr. Нихвү DRARR presiding. | 
he SECRETARY (Mr. H. E. Harrison) read the notice convening the 
meeting and the auditors' certificate. 

The CHAIRMAN said when the board last met the shareholders he 
mentioned that the balance-sheet then submitted gave an account of the 
most prosperous year they had had, but that now submitted was an 
advance upon last year's. In commenting upon the figures in the 
directors’ report (abstracted in our issue of 17th inst.), he said goodwill 
and patents s at nothing—that was to say, the cost of obtaining the 
patents had been paid out of income; money retained by Corporations 
and others for due fulfilment of contracts was £139,543, against £115,323 
last year. The board would like to see this reduced instead of inc 
because it would mean more business was being done. The profit an 
loss account showed profit for the year, after deducting all charges in 
manufacturing accounts and contracts, of £122,925, compared with 
£124,541, The balance carried down was £80,773, against £79,094. To 
this must be added £38,921 brought forward from 1905, compared with a 
corresponding addition last year of £23,406. After deducting debenture 
interest, preference dividend and depreciation, there was a balance of 
£82,972, which they proposed to deal with by payment of an ordinary 
dividend of 10 per cent, tax free, (being 10s. per share, including 58. 
already paid), and a bonus of Дз. per share, and by carrying forward 
£56,722 compared with £13,921. He thought the shareholders would 
agree that this was a very satisfactory showing, and he moved the adop- 
tion of the report and accounts. | 

Mr. С. Н. McEUEN seconded. | 

Mr. GEO. ALLAN also congratulated the board on their admirable 


rt. : 

Mr. R. STEWART BAIN said the accounts were most excellent. 
Shareholders were often satisfied with looking at the amount paid in 
dividends, but they had something more in this case. The board were 
not satisfied with submitting their own valuation of the assets, but gave 
the shareholders, time after time, a certificate of their value. He looked 
upon this as of even greater moment than the excellent dividends paid 
year after year. А calculation showed him that they could have paid 
something like 85 per cent, and still carry forward a handsome sum, 
but they were wise in restraining themselves. 

Mr. Т. О. CALLENDER (managing director) said he felt very deeply 
what Mr. Bain had said in regard to the accounts, because there was 
nobody in London who had a dee per insight into eleotrical business methods. 
His many years’ connection with electricity supply rendered bim a most 
Fe cay critic. He also appreciated Mr. Allan's remarks. The year 
had been a satisfactory, but none the less a trying, one to the manage- 
ment and the directors. They had had difficulty in maintaining their 
position from various causes, most of which were known to every person 
ongagod in manufacturing. No money was available for new enterprises, 
and he thought that difficulty was even worse than it was last year. 
Added to this was the proposed legislation in regard to electricity supply, 
which reduced the disposition of electrical undertakers to extend into new 
entorprises. Finally there was the advance in price of copper. In 
the early part of the year copper varied from £84 to £85 a ton, but 
from the end of July, when it began to rise, it had reached £115. In 
spite of this they had not done badly. English trade had been poor, 
as the cables that had been used had been in existing networks rather 
than new contracts, but there were 8» many networks now in existence 
that these extensions amounted to a not insignificant sum. But they 
had devoted their attention largely to foreign work. He had himself 
recently returned from a lengthy voyage in India aud Burma, his 
brother (Mr. James Callender) had been for some time in Canada, Mr. 
Hastings (one of their managers) had recently returned from a long trip 
to South America, and Mr. Petersen had on many occasions recently 
visited nearly all parts of the Continent with a view to introducing and 
extending the company’s operations. Their manager in India was leaving 
in а few days for China and Japan. There were few parts of the world 
where cables were likely to be used and where their company was not fight- 
ing its battle, and, as he believed, in a satisfactory manner. They had a very 
fine business openiog up in India. One of the causes of anxiety during 
the past year had been the power companies. The directors believed 
that there was &n immense future in the supply of electricity in bulk, 
but circumstances had arisen which had stopped that business for 
the present, and their company had to a certain extent suffered in 
their turnover by the stoppage of business which they had anticipated. 
They bad met the difficulty by writing down largely the shares they held 
in power companies, and they were satisfied that they had done what was 
right, that the shares stood at & proper valuation, and that before very 
long they would get a handsome return from the forward policy they had 
pursued in the past. In regard to the coming year ‘he could only say 
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they were doing everything they could to keep their business up to the 


high state of efficiency and profitableness which had characterised it in 
the past. He tendered his thanks to the staff for the assistance they had 
given him, and assured the shareholders that all would continue to do 
their best. Е | 

The motion was then carried unanimously. 

At an extraordinary meeting which followed a resolution was passed 
that £1,200 be paid to the directors (other than the managing director) 
by way of remuneration, in addition to the sum already payable for the 
year 1906, and for subsequent years. 


BIRMINGHAM & MIDLAND TRAMWAYS (LTD.)—For the past year the 
revenue was £92,582, compared with £116,643 in 1906, over £12,000 of 
the decline being accounted for by the transfer of the omnibus depart- 
ment to a separate company. Expenses were £44,952, against £74,465, 
£14,453 representing expenses connected with the omnibus department. 
After providing for depreciation, &c., the surplus is £48,208. The direc- 
tors propose to pay a dividend of 54 per cent. on the preferred ordinary 
shares, and to carry forward £552. The receipts from the tramways were 
£58,081, or £24,000 less than in previous year. 

BRITISH ALUMINIUM CO. (LTD.)—The profit for 1906 is £155,023. 138. 6d., 
and with £3,880. 1s. 11d. from the previous year, the total available profit 
is £158,908, 158. 5d. The directors recommend payment of a final divi- 
dend on the preference shares for 1906, interest on the funding certificates 
for 1906, 5 per cent. interest on the conversion shares to Dec. 81, 1906, 
and a dividend of 7 per cent. on the ordinary shares for 1906, leaving 
£34,548, 11s. 9d. to be carried forward. During the year progress has been 
made with the development of the Loch Leven power scheme. By Aug. 15, 
1908, all the generating plant should be installed and the aluminium 
factory erected and equipped. With a view to obtaining an increased 
5 of aluminium prior to the oompletion of the Leven works the 

oard acquired а partially-developed power at Stangfjord in Norway, and 
took steps to develop some 3,000 H. p. at Leven, which latter can be utilised 
without interfering with the progress of the main scheme. It is expected 
that the production of aluminium will commence in Norway in a few 
weeks’ time and at Leven in the autumn. The board has also acquired 
concessions for a water power of considerable magnitude at Orsières in 
Switzerland, and intends to proceed with the construction of works with- 
out delay. These extensions involve large expenditure, and the share 
capital has been increased by £600,000. An agreement has been come 
to with the Soc. Anon. Pour l'Industrie de Neuhausen to end all out- 
standing provisions of the 1895 contract upon paying to the Neuhausen 
Co. £100, and engaging for & maximum period of 10 years from Jan. 1, 
1907, not to use or permit to be used any part of the Orsiéres water 
power for the production of aluminium. 


LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—At the meeting on 
Monday it was stated that capital expenditure during 1906 amounted to 
£736, making a total capital outlay of £26,234. Gross revenue amounted 
to £2,047, increase £90. Expenditure was £2,069, leaving a loss of £21. 
The demand for electricity continued to increase satisfactorily. 

REUTER'8 TELEGRAM CO. (LTD.)—Admiral Sir John W. Dalrymple- 
Hay, who presided at the meeting on Wednesday, said that the year just 
closed had been replete with events of a startling kind. The earthquake 
at San Francisco was followed by shocks in Chili and Jamaica. So great 
was the disturbance that cable communication was interrupted for some 
time. The farewell speech of Lord Cromer amoanted to some thousands 
of words, and was one of the longest telegraph messages ever received by 
Reuter's. А word of praise was due to the Eastern Telegraph Co., as the 
entire despatch was transmitted in a little over four hours. 

SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) OO, (LTD.) —At the 
meeting last week the Chairman (Mr. E. Garcke) said the receipts for the 
past year had increased by £1,300, and the number of passengers carried 
Љу 843,000. The net result was that they had been able to reduce the 
proportion of expenditure from 71 to 61 per cent. 

TRACTION AND POWER SECURITIES CO. (LTD.)—At the meeting on 
Tuesday, Mr. J. H. Lukach stated that the increase in the investments 
was caused by further capital having been called up upon their shares 
in the bs Valley Electrical Power Со. The directors had not considered 
it advisable to recommend payment of a dividend at present, in view of 
the company's principal holdings being still in the development stage. 
The investments now stood in the books at £812,554. The amount of 
the company’s holding in Mersey Railway 4 per cent. first debenture stock 
showed no change, and £18,297 of the stock referred to at last year’s 
meeting had still to be taken up. Не was able to report a satisfactory 
and continuous increase in the earnings of the Mersey railway. 


NEW COMPANIES AND STATUTORY RETURNS. 


eee 


NEW COMPANIES. 


REED'S ELECTRICAL 00. (LTD.) (93,493.)—Reg. May 25, capital £8,000 
in £1 shares, to carry on the business of electricians, electrical and 
mechanical engineers, suppliera of electricity, manufacturers of and 


dealers in electrical apparatus, &c. First directors, B. Reed (chairman) 
and W. Ruddock. 


CARIBBEAN ANGLO-COLOMBIAN CABLE CO. (LTD.) (93,464.)—Reg. 
May 24, capital £100,000 in £1 shares, to carry on the business of a tele- 
graph and telephone company in all its branches, to construct, lay, 
maintain and work submarine and land cables and wires, &c. The sub. 
scribers (with one share each) аге; М, Ross, stenographer, А. E. Cadby, 


clerk, А. R. Bennett, accountant, Н. G. Rushen, clerk, W. Н. C. Cory, 
secretary, A. Borer, clerk, and W. Postlethwaite, clerk, Reg. office, 84, 
Bishopsgate-street Witbin, Е.С. 


SOCIETE D'EXPLOITATION DES FORCES MOTRICES DE L'AVEYRON 
(LTD.) (93,494.)—Reg. May 25, capital £26,000 in £4 shares, to acquire 
a concession of Dirit et Cie. relating to the public and private electric 
lighting of the commune of Cordes (Tarn, France), to take a transfer of 
the bydro-electric works at Contillon, La Guepie (Tarn et Garonne), with 
its transmission lines, transformers, &oc., to work the concession for the 
electric lighting of Cordes and its environs, and to carry out all commer- 
cial, industrial and other operations relating to the working of same at 
La Guepie or elsewhere, &oc. First directors, G. Dirit (managing and 
technical director as regards the carrying on of the electrical factory), 
L. Daudibertieres (manager of electrical department), L. Descubes, and 
others to be appointed by the subscribers. 

WISBECH ELECTRIC LIGHT & POWER CO. (LTD.) (93,430.)—Rag. 
May 18, with capital £25,000 in £1 shares, to adopt an agreement with 
the National Electric Construction Co., to take а transfer of the under- 
taking authorised by the Wisbech Corporation Eleetric Lighting Orders, 
1901 and 1906, and to carry on the business of suppliers of electric 
light and power, electrical engineers, contractors for supply of electric 
plant, &c. First directors, W. B. Cownie, F. E. Stanley and J. T. Jervis. 
Reg. Office, Queen Anne’s-chambers, Westminster, S.W. 


STATUTORY RETURNS. 


BERGTHEIL & YOUNG (LTD.)—Return to March 20 gives capital аз 
£40,000 in £1 shares, of which 32,007 have been taken up. £8,007 has 


been received and £24,000 is considered as paid. Mortagesand charges nil. 


' BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—Return to April 26 


gives capital as £125,000 in 50,000 preference and 75,000 ordinary shares 
of £1 each, of which 30,490 preference and 9,399 (269,399) ordinary have 


been taken up. £1 per share has been called up on 39,889 shares, and 


£39,904, 12s. 6d. has been received. 60,000 ordinary shares are con- 
gidered as fully paid. Mortgages and charges nil. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—The capital in return 


to April 10 is £55,000 in 25,000 preference shares of £1 each and 6,000 
ordinary shares of £5 each, of which 9,901 preference and 2,782 ordinary 
have been taken up. £23,813 has been received, including £2 paid on 


two forfeited shares. Mortgages and charges, £25,000. 


HOVE ELECTRIC LIGHTING СО. (LTD.)—<According to return to 
March 28, capital is £100,000 in £5 shares, of which 15,000 have been 


taken up. £5 per share has been called up and £75,000 has been 
received. Mortgages and charges, £41,600. 


HUDSON & BOWRING (LTD.)—In retarn to March 11 capital is £3,300 
in £1 shares, of which 3,142 have been taken up. £987 has been received 


and £2,155 is considered as paid. Mortgages and charges, nil. 


МАНН, EGERTON & CO. (LTD.)—In return to March 25 capital is 
£40,000 in 25,000 preference and 15,000 ordinary shares of £1 each, of 
which 11,669 preference and 6,007 ordinary have been taken up. £1 per 
share has been called up on seven ordinary and 5,500 preference aud 


£5,507 has been received. E12, 169 is considered as paid on 6,169 prefer- 


ence and 6,000 ordinary. Mortgages and charges, £10,600. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—In return 
to March 15 capital is £300,000 in £10 shares, all of which have been 
taken up. £9 per share has been called up and £267,274 has been 
received, leaving £2,726 in arrears. Mortgages and charges £150,000. 

NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.) —The capital 
in return to May 1 is £200,000 in £1 shares, of which 150,000 (including 
10 forfeited) have been taken up. £1 per share has been called up on 
146,000 and £145,991. 5s. has been received, leaving £8. 15s, unpaid on 
forfeited shares. 4,000 shares are considered аз fally paid. Mortgages 
апа charges, £100,000. 

UNION ELECTRIC OO. (LTD.)—Return to April 29 gives nominal capital 
as £25,000 in £1 shares, of which 24,250 have been taken up. £1 per 
share has been called up on 4,260, and 1s. per share on 19,500, and 
£5,225 has been received, 500 shares are considered as fully paid. 
Mortgages and charges nil. | 


CITY NOTES. 
—— 

MEMORANDA (May 30).—Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 814. —3144. per oz. Consols 84 —84{ for money, 814— 
843 for account; A per cent. annuities 83—83}. Oonsols Pay Day, 
June 3; Stocks and Shares Continuation Days, June 11 and 25, 
Ticket Days, June 12 and 26; Pay Day, June 18 ; Mining Share Carry- 
over Day, June 10. 


CALOUTTA ELECTRIC SUPPLY CORPN. (LTD.)— During the four weeks 
ended April 26, 511,662 units were delivered, against 497,922 in the 
corresponding four weeks of 1906. | 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a special settling day in and grant a quotation to 
10,000 additional $100 shares of capital stock of the Sao Paulo Tramway, 
Light and Power Co. (Ltd.), and also to allow $500,000 additional 5 per 
cent, $500 mortgage debentures of the same company to be quoted. 


VICTORIA FALLS POWER CO. (LTD.)—It is stated that under an agree- 
ment between the Vereeniging Estates and the Victoria Falls Power Co., 
the latter, after it has erected a generating station of a capacity of 
20,000 н.р, at a central position on the Rand, binds itself, when its orders 
for power amount to 80,000 E. v., to егесі a station at Vereeniging of 
20,000 н.р, saleable capacity, | 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


* Partly electrical. 


t Minus 3 days. 


| Minus 2 Jays. $ Plus 2 days. 


RECEIPTS. 
22 Ton E Inc. AGGREGATE 
Line. yer 8 or Dec 
g (а) No. of А L | Inc. or 
< weeks. “Moun Dec. (a) 
£ £ | 
Aberdeen Corporation ...... May 22 1,306 | + 77 51 69,974 '+ 1,803 
Ardrle soosse sorore esee a 17 '934 |+ 7| 19 4,959 4 6 
Anglo - Argentine ... .. . , 27 | 16,662 | + 2,0101 | 21 | 347,253 !4- 30,918 
Ashton-under-Lyne Corp..“ „ 25 489 | - 171 9 3,574 + 604 
Ayr Corporation .. cool sa 25 285 | + 9 2 406 ; 
Baker Bt. X Waterloo Ry. wel „ 25 2,580] + 1,197 11 25,915 |+ 9,943 
—— P » M 171 | + 6 19 3,068 |- 54 
Barrow . ed a 17 2314 3! 19 4,974 1+ 19 
Bath Electric ‘Trams, Lta... „ 22 1,127 + 330 21 14,960 + 317 
Birkenhead Corporation.. „, 26 | 1,097 + 78 E | 
Birmingham Oo 5 e] „ 25 6,976 ads 8 47,334 
Birmingham & Mid. .. » 10 812 ие 18 13,810 
Blackburn ration » 22] 1.349 + 503 $8 9,024 + 1,160 
Blackpool Corporation » 23 1,757 | -+ 1,241 7 5,966 * 433 
Вибр 8 CT qu: „ 26 1,483 | + 1,084 | ... bi | 
"St. Anne’ tham m V vi Dr р t ‚ 
Bolton Corporation. d „ 26 2,991| + 1.022 8 17,955 + 1.129 
Bournemouth Corporation. RE че 203 + 085 [7 12,851 + 748 
'? ,91 + Е Ц | 
Bradford Corporation... „ 25 5,160 | + 1,291 |j 8 37.169 + 1,966 
Brighton Corporation. » 26 1,217 4 406 8 7,170 = 7 
Brisbane Trams .. T 857 Fon - eee 3 
Bristol Trams & arg „ 21 6,472 + 1,571 15 | 73,033 — “1,397 
Buenos Ayres Elec. Trams. я ss ve ies s 
Burnley Corporation ......... „ 95 1,369 | + 235 8 8,173 + 221 
Burton Corporation ......... » 26 328 | + 49 8 2,256 — 99 
Calcutta Tramways Co. „ 25 14,396 | 4 n3,124 | 20 {xl ‚014 247 + R14,795 
Oamborne-Redruth ....... » 29 176 | + 66 | 21 2.374 ck 138 
Cardiff Corporati і W 
orpora on seres if 95 2,559 + 668 ) " 194 
Cavehill... э 17 87 + 1 19 1,367 + 46 
Central London Ballway . » 25 5,473 | — 991 21 128,765 — 13,716 
Chatham & Dist. Lt. a hs 15 23 853 р 262 *20 13,691 (+ 4,241 
City & South London ly... » 26 8,057 | + 500 21 62,051 `+ 2,016 
City of Birmingham ......... „ 17 | 2,931 T 19 52,125 2 
Colchester 8 А no 24 279 | 4- 99 m Va | 
Cork Electric Co » 33 493 | - 11 21 8775 — 197 
Croydon Corporation н 24 1,653 | + 278 18 11,130 | - 288 
Devonport & Dist. Trams. , 17 446 | - 13 19 5,495 + 127 
Dover Corporation ies „ 25 280 | + 57 8 1,758 |— 66 
Dublin & Lucan Railway. 1 2i 170 | + 61 21 2,123 |+ 53 
Dublin United. e| „ 24 | 6,768 | + 1,988 121 | 102,839 |+ 6,240 
Dudley Stourbridge NEN „ N 823 | — 9 19 15,345 |- 89 
ee Corporation „ 22| 1,099 T 101 1 1,099 |+ 101 
East Ham Council ... 5» 25 1,0082 | + 261 8 7,300 — 108 
- Exeter ration » 21 404| + 151 48 2.482 | + 316 
Falkirk and District. o 22 273 — 8 2,306 
Gateshead & Dist. Trams... ,, 17 1,026 + 760 19 18877 |+ 720 
Glasgow Corporation » 25 | 18,192 | + 1.282 51 | 872,866 |+ 70579 
Glossop . sun és 29 147 + 20 21 2,827 + 94 
Gra vesend — Northfleet...... „ 17 210 + 9 19 4,285 |+ 130 
Gt Northern, Ficadilyee; „ 28 4750 st | sre 0 
Gt. Northern, Pi 7. & e. „ , 2 : ^ 
2 & Port Gla*gow.. E » d 699 | - 8 19 11.983 + 131 
Hartlepool Tramways ...... TAS ЇЇ 283 + 10 19 4899 j- 246 
Hastings Elec. Trams Co... „ 23 1,336 | + 729 | 21 17,620 
Hong Kong .................. „ 25 | $7,519 41,310 8 [3161.310 
Huddersfield... н» 29 1,879 | + 467 8 12,783 + 1,146 
Hull tion Sees] „ 25 | 2,576 | P 478 8 18799 |+ 1,381 
Ilkeston ct Council ead 1 22 183 | + 72 8 1151 |+ 193 
I Corporation ......... s. 25 475 + 117 8 3,067 |- 6 
Isle of Thanet Co » 25 7614 + 381 31 10,635 + 611 
Jarrow .......... ао nn 33 177 * s i 19 2,177 
Keighley Corporati on seo 47 7,107 + 592 
Kidderminster & District. „„ 17 101 | - 14 19 1,863 — 71 
Kirkaldy Corporation - se. gg 26 167 | + 18 1 273 + 37 
са aay о On ...... А Vds wat е p | 
ire йаш» Оо. » 23 1,240 | + 393 | 21 22,312 + 4,734 
Lancashire’ United... » 28 1,427 | + 571, 821 23,839 + 6,720 
3 on 8 1 17 143 | — 6 19 2,677 — 127 
ration ... ; 57 Lo: . vis | 
Leicester Corporation S „ 27 2,606 | + 507 21 15.956 + 999 
Leith Corporation .. » 25 600 + 13 12 807 — 21 
Lincoln Corporation » 25 129 + 21 8 919 — 12 
Liverpool Overhead Rly. . „ 26 1.754 4- 344 21 29,986 + 686 
Liverpool Corporation „ 18 | 10,897 | + 425 20 | 208,981 + 3,605 
eLondon County соз „ 18 31,763 + 5,520 7 208,621 + 24,901 
London United . „ „ 24 9.034 + 3,210 fl | 119,700 4 7,103 
Lowestoft .. a n 25 219 + 91 31 6,261 + 776 
Maidstone Corporation. дае » 25 117 + 21 8 866 + 27 
Manchester Согротасов bas » 25 17,869 | + 4,977 8 115,500 -+ 14,369 
Mersey Railway .. d 25 1,948 + 279 21 38, 511 + 1,995 
Маала АРТ » 16 206 + 7 19 3,486 + 224 
etropolitan way s JEU ET die xu . 
A ые TAa „ 17 4993j + 1,288 19 73,688 + 18,75 
Middleton... re „ 17 368 | -} 6 19 6,205 4 124 
Nelson Corporation ......| , 25 152 4 22 9 1305 4 125 
N pea „ 25 4,206 + 100 8 32,357 + 1,162 
Ne rt (Mon.) . „ 25 847 4 267 8 5.337 + 519 
mpton Corporation. 25 559 ＋ 179 18 3,111 — 159 
Oldham, Ashton. Hyde...) „„ 17 610 — 37, 19 | 14236 + 681 
Oldham Co ration ......... „ 26 1,965 | 4+ 238 9 17,438 4 1,438 
Perth (N.B.) Corporation.. ,, 22 165 + 6 1 165 '+ 6 
Perth ( W, A.) Elec. Trams... 5 21 1,292 | — 152 21 30,882 j- 118 
Peterborough .. n NV 136 | + n 19 2,159 7 41 
Portsmouth Corporation .. „ 25 2,330 | + 752 8 15,090 + 632 
тее man. 17 182,4 $8 19 35,218 4 549 
res Corpora! on. : E 1 2s ыз 
Rochdale Oorporation ...... „ б j 1 ees a 
Rotherham ерун. Sea NE 785 + 352 {5 4,375 1+ 915 
Rothesay ........ „ 117 - 5 19 1.650 |- 12 
Salford бео: e 1 27 6,261 | + 1,962 8 345,102 |- 2,904 
Sheeraess .. » lð 56 | + 2 19 | 971 — 15 
Sheffield Corporation... „ 28 5,961 | + 644 9 19,31 + 3.23 
Singapore Trams. „„ 25 89,740 481,715 8 79,07 +. 813,775 
Son ampon „ „ 224 0,100 — 289 | .. | oh "s 
Bouthen Corporation NEN a 2 472 + 156 6 2.531 + 42 
(a) These comparisons are with the corresponding period lust year, €| Plua 3 days 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| | 3 I A 
Thus Week g 85 GGREGATE. 
ач E (a) No. of Inc. or 
E wank 1e. Amount. | Deo. (a) 
| | £ £ £ R £ 
South Metropolitan ......... | May 17 803 E 19 13,676 кр 
Southport Tramways......... | ge 17 270 + 1, 19 4,615 |- 249 
South Staffs... se oes d 880 : + 76 | 19 16,810 jẹ · 1,211 
Btalyb'dge, Hyde, &c. ‘Jt. Bd. " 15 1,064 + 390 8 6,439 |+ 561 
» 12 1,353 + 98 | 
Sunderland Corporation f „ 19 1.364 + 155! 8 10,936 + 436 
\ „ 26 1,237 + 260 
Sunderland and District . „ 22 623 + 333 2 8,826 |+ 1,404 
Swansea Tramm M М и 810 + 30 19 16,485 |+ 437 
"ORE dra AS 175 = rn 
Swindon Corporation. “i, "`7 179 + 15 m | 
Taunton ...... a „ 17 39 | ~ 5 19 169 — 56 
Tynemouth and District . „ M 211 | — 1 | 19 3,278 |- 365 
Tyneside Trams Co.. 22 504 | + 158 21 8,583 |+ 858 
Victoria, Elec. Supply Co. ol April 21 797 — 336 4 4,250 |+ 436 
Wallasey District Council.., May i 994 ! + 270 7 1,437 |+ 455 
si 509 | -= 11 
Walsall Corporation ...... Г BEN 691 i 219 | 21 | 10,039 |- 2243 
West Ham Corporation...... „ 23 2,597 ＋ 53; 8 19,245 j+ 1,195 
Weston-super-Mare ....... „, 15 80 — 4 19 916 |- 58 
Wolverhampton Co. "C N 454 + 39 , 19 8,090 |+ 226 
SA е ады Согра... peut „. 22 1.362 + 616 18 16,403 
Worcester .. 7285 „ 17 266 + 2 19 4,781 — 84 
Wrexham .. К uiia da 97 + 2! 19 1,851 |- 93 
Yorkshire W.R. Trams . |o» 26] 1,877] 7 21 | 23,247 - 
YorkshireWoollen District. „__17 1002 + 76 19 17, 853 T 1,20 
(a) These comparisions are with the corresponding period last усаг. * Partly 
electrical. 
COLONIAL AND FOREIGN INVESTMENTS. 
ы | LAST Price | RATE XI DIVI. | BUSINESS 
2 |DIVI- NAME. Wed., | YIBLD- | DEND | WEEK 70 
Zi ринг May 29.| ED. DUE. | MAY 29, 
gH en | | High-| Low- 
WAYS, & s. d. est. | est. 
5 4/0 Anglo ДРАМИ rd. T s Sees 77—76 | 6 2 6 4p, Oct 733] 73 
t 2/9 | Do. 53 per Cent. Cum Pref. .. 511—512 4 19 3 Ф 5H 
St. 6% Do. Permanent 6% Deb. Stock... 135 —136 4 8 8 is e's 
St. 5% | Auckland Elec. Tram». 57 Deb. 
(red.) .. 101 —107 4 13 6 А 05 
5 Brisbane Electric ‘Trams. Татев 
Ord. .... 912—831. |8 5 6 ds 215 
i Do. 5 per Cent. Cum. Pref, .... 4—5) | 418 9 p 4101 431 
St. J Do. 4 per Cent. Db, Prov. Сегіз. 95 —102 | 4 8 0 và ee 
St.] 77 | British Columbia El. Ry. Df. Ord. | 1:3 —127 | 4 11 8 ds .. . 
St. 57 Do. Pref. Ord. Stock ...... 106 —111 | 410 0 es T vs 
St. 5Z Do. 5% Cum. Perp. Pref. Stock. |. 1092—1614 11 8 Da oe mm 
40 447! Do. P per Cent. 1st Mort. Debs. 99 — 10: 4 8 0 ЕР . T 
100| 4$7 Do. Vancouver Power Debs.. 104—141 4 6 0 КЕ АА ar 
5 3/0 Buenos Ayres & Belgrano Ord... 3i-id |4 0 0 PR 3320 332 
5| 3/0 |t De: e pre Cent. A Саны Pref 4á— 8 | 51L 6 ES “|. 
5 8/0 t D s.. 41— 5i 5 14 0 P oe ae 
St. 57 Do. 5 per Cent. Debs. „шу... 105 —115 | 4 7 0 Р m T 
St. 5% Do. б per Cent. 2nd Debs, (red.) 101 —104 | 416 0 es y OW Ж 
St. 5% : Buenos Ayres Elec. Trams. (1901) 
Ltd. 98 —101|4 19 0 "T T - 
1?! | 537 | Buenos “Ayres Grand National 5 
per Cent. Pref. Debs. ...... 100 —104 6 5 9 ee 
100) 6% Do. 6 per Cent. 1st Deb. Bonds.. 100 —105 5 14 0 ў T T 
5 46 саси Tramways (1 to 137,610)... 71—8 5 0 0 | 710 TÈ 
100 2/6 Do. Б per Cent. Cum. Pref. ..... 451 |4 7 0 . oe .. 
1 447 {с . 447 Ist Deb. Stock (red.) .. 10> —108 | 4 3 8 P z > 
л. e e Electric Tram Shares á i es T 
E A са Tr. & Ltg. 5% Ist Mt. Db. 96 — 100 Б 0 0 T a 
1, 57 cee Elec. Ry. Con. Mt. 57 
. $1,000 50 year Coup. Bde.. 55 - 90%! 511 0 m 88 В 
100 5% | Kalgoorlie Кес. Trams. 5 portent 
| “А” Deb. Stock . T 91 —95 5 5 0 ais oe we 
b, 6% Do. 6 per Cent, “В” Ditto Ж 81-85 |7 1 0 " 54 83 
5 1/0 Lisbon Elec. Trams. Ord, ............ 12—10, 13 9 6 M" m ee 
100 0,7; Do. 6 per Cent. Cum. Pref. 106—105 15 1 0 ЗА .. oe 
St. 6% , Do. брег Cent. Reg. Mort. Deb 98 —151 [4 19 0 йу T у 
St. 5% | Madras Elec. Trams. 5% Deb. Stk. 93 —101 | 4 19 0 | Ја Jul | 96 | .. 
St. 44% Montreal St. Ry. Ste ring 4j per ; | 
Cent. Debs. (1922).. 102 —101 4 6 6 oe ғә 
St (7 | Perth E. Trams. lst Mt. Pb. Stock 109 —166 | 4 14 3 Vis 
..| $ | Sao Рашо Tramway, „ 
Co. $100 Stock ..... 123 - 1283 2 6 = МА 
.. 5% | Do. 5 рег Cent. ist Mt. 3500 Db 457-7715 8 0 £6 T 
| | ELECTRICITY SUPPLY. 
al 8/0 Adelaide Elec. Q’ply Co. ‚6% Cu. Pr. 3- о} |5 14 0 $3 be 
10 3/11 Bombay E. S. & T. 64 Cm. Pf.£8pd.] 74-88 5 15 0 А PN 
Bt. 447 Do. 4} per Cent. Deb. Stk. Ee ) 95 —98 411 9 9! ua 
Б. 6/3 {Calcutta Klec, Supply Ord... | 7h-8h 5 2 0 th | tj 
5 9/8 t Do. £4 paid 6 —17 “+ Re “ae 
50 5% | City of нп Elec. Lt. and 
Power 5 per Cent. Reg. 1st Debs. | 43—51 (413 0 ‚ . 
5 .. Есе. Ltg. & Trac. Co. of Aust. 6 
| per Cent, Cum, Pref. ... n 24— 24 Es Ж 
8t. 5% | Do. 5 per Cent. Deb Stock. 88 —92 5 8 
St. 5% Elec. Supply Со. of Victoria 6 per 
Cent, 1st Mort. Deb. St. ... | 06— 98 5 2 0 
St. 6% | Indian Elec. Sup. & Trac. Co. Deb. 
St. Ка, Prov. Certs.. 106 —1(9 5 10 0 
1 0/74 Kalgoorlie Elec. Power & LIE. 
| per Cent. Cum, Pref. ...... be 33 m 155 i 
St. 6% | Madras E. 8. LN b T Cent. | 
Constn. Deb. St.. . O1-972 5 2 6 ša ; 
1 1/6 | Rand Electric.............................. 05-11, га - 
1 0/6 tRiver Plate Electricity Co. Ord. fil s 4 4 Ë 
1 1,23 t Do. 6 per Cent, non-Cum. Pref... 8—1 6 0 0 11 f 
St. 6% Do. 5 per Cent. Deb. Stock 97 —10) i5 0 0 is 
5. 3/0 | Rosario Elec. Co. 67; Pref. (1-20,000) 5 —54 15 9 6 
54 | Shawinigan Water & Power 5 per | 
Cent. Bds., Serip ..................... 9) —101514 19 0 993 


In calculating the узе! 
for redemption. 


d 


allowance has been made for accrued interest but not 
t Ex Dividend. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


oa |Last | Bar are ) Pri | 9 
Vi. МАМЕ. DIVIDEND WEEK TO NAME Wed. Fizik. | DIVIDEND WEEE 70 
: А ° IELD- EEK TO 
zo DFND' May do ° MAY 29. | May 99. | ED. ров, MAy 29. 
|. ELEOTRIGITY SUPPLY.” m E a High-Low | “ELECTRIC: MANUFACTURING, &c. - DE acd ee | coe. 
10) 9/0 | Bournemouth & Poole Elec. Sup. Ота... 94-108 616 6 104! là Aron Electricity Meter Ore. — —— — E vs 
10 4/0 Do. 44 per Cent. Cum. Pref. ............ 9 104 | 4 9 0 А os | ев 0/71 Do. 6% Cum. Pf.. rtc Dum 8 0 0 , в Ж 
10 6/0 | Do. 6 per Cent. Cum. Becond "Pref... 105-100 6 11 8 И 108 | 10} 9/42 | Babcock & Wilcox Ord...) 34 5 0 0 x 5 81 
St. 44%! Do. 4} per Cent. Deb. Stock (red.) 101 —104 4 6 6 vs oa es 07 Do. Pref... | lA—ly | 817 0 T "E 
Я 8/0 , Bromley (Kent) El. Lt. & Power Shares: ЫЛ | 5 5 0 А Е Tes 6/0 | British Insulated & Helsby Cables ‘Ord. 61—7 7 3 0 July, Feb. 
St. 4% Do. Do. Ist Debs 97 —99-1 411 0 ач us 3/0 | Do. 6 per Cent. Pref. 51-61 |416 0 Jan, July рэ 
5. 576 Brompton & Kensington Elec. Вир. Ord. 8 -9 511 0 se es 8 . 44. Do. 4 T Cent. 186 Мон. Deb. (red.) 102 —15 4 5 9 a d oo 
5 36 Do. 7 per Cent. Pref......................... 71— 1 4 6 0 Маг, Sept] .. | .. Hi British Thoms'n-Houst'n 44 1st Mt. DD. 92? 98 ,414 3 : "E 
St. 4% | Central Elec. Sup. Co.41 Guar. Db. Stock 100 108 | 8 17 6 85 E ©з .. | British Westinghouse 6 per Cent. Pref... 1 —1 s 5 18 11 
5 20 | Charing Cross (W. End & City)E Sup.C Co.) fi-4 |6 5 0 Feb, Aug | £| .. MSti 4% | Do. 4 per Cent, Mort. Deb Stock... €4 -€8 | 618 0 » x s 
5 2/8 Do 4ł per Cent. Pref. ..... 4 Tg | 5 0 0 | Feb, Aug | i ВЕ 8 Engineering ... esu] 1-1 '- March b: . 
St. 4X Do. 4 per Cent. Deb, Stock (red. p 98 - 410 i we ae .Do. 6 per Cent. Pref. non- Cum.. 1=14 8 0 0, Mar Sept i = 
5 2/8 | Do. City Undertaking 44% Cm. Pref. -4 500 eje 4$* | Do. me per (ent. Perp. Ist — во 8) 292 413 0 | Mar, Sept ee 
5 2/3 Chelsea Electric Supply Ord. .......;....... | 5 6 0| March ..| .. xs : dx Do. Perpetual 2nd Deb. Stock ......... 75 —78 | 514 6 Jen July | ү po 
St. 4% Do. 43 per Cent. Deb. Stock (red.) ..| 108 — 107 4 4 0 June, Dee vt 5/0 Cnllender Cable Con. Ога................... | 111-114 013 8 Jan, July 10 
10 7/0 City of London Electric Lighting Ога... 91- 1 5 17 0 | Feb, Aug | 9 АР 2/6 | Do. брег Cent. Cum. Pref. . ~ 5 4 7-0 | Jan; uly | ee 
10 60 Do. 6 per Cent. Cum. Pref. ............... 11j -12 | 4 18 0 | Jan, July | 12 oe | 44% | Do. er Cent. 1st Mort Debs. red. 1064—1082 4 8 0 ov ay! .. | ow 
St. 6% Do. 5 per Cent. Deb. Stock (red.). 121 —194 4 0 9 June, Dec |123 s 0/9? {Costner Kellner Alkali Co. ..... j 1&-1 5 14 0 | 14; 1A 
St. 447! Do. 4à рег Cont. 2nd Deb. Btock tred.) 97 —100 | 4 10 0 99 | 964 44% Do. 43 per Cent. Ist Mort. Deb. (red.). 97 102 4 8 0 fais АР 
5 5% County of Durham Elec. P. B. Ord... 4—5 4 7 0 April, O Tt. ‘93 | Chadburn's (Ship) Telegraph Ord. ...... 17 111 7 5 0 15 
5 5% Do. 5 рег Cent. non Cum. Pref. ee 4$—5 5 4 Oj|Apri,Oct| .. | .. 0/7} Do. 6 per Cent. Cum. Prei. 19% 1 5 4.0 mE без ee 
10 6/0 | County of London Elec. Supply Ord... 74-34 5 17 6 den ce n “Crompton & Co. (Nos. 1 to 61 9000)... коо 133—920, | 812 9 | Jan, July | 12| 14 
10 60 6 per Cent. Cum. Pre 104—114. 5 4 0 Маг, Sept Se cw Do. 5 per Cent. 18t Mort. Deos. fre. 96 209% 6 1 0 Jan, July . 
St. 44%, Do. 41 Deb. Stock (all aid) (red.). 1:6 -9 4 2 6 ке š А 205 Dick, еа го Ога is lA—1 516 8 0 Sept ) € 
St. 44° Do. Second Deb. Stock Prov. Certs...| 95 —08 4 17 0 2 T 0/74 Do. 6 per Cent. Cum. Pref. ш... 183—1} |416 0 Sept. 
5 3/6 , Folkestone Electricity Supply Co, Ord. 44-54 5 2 0 „| ds | 432 ч г Cent. Deb. Stock 102 -1054 6 6 ae e| o 
5 26 Do. Брег Cent. Cum. Prei... 6 —b 411 0 = ae 2/6 pe. чүү wan United (“A“ Sh. ) (£8 pd.) 1—1} 10 2 0 Feb, Aug “> 
St | 449: Do. 11 Ist Deb. Stock (red) PRAE 97 —100 | 4 10 0 Ж vas 4/2 | Do. (£5 paid) . 01—92 |411 6| Ее aug | a 
b, 50 Hove Electric lighting Ога sisial dm. воо 7/5 „ 41 | Do. ү Cent. Mort. Deb. Stock (rd.) 85 —87 |412 0 June, Dec) .. | .. 
Б! 5/0 Kensington & Knight sbridge Ord......... -9 5 5 0 us sė А | 6% Do. 5 per Cent. 2nd Deb. 1 . 89 —02 5 8 6 : ee | өө 
5 6% Do. брег Cent. Ist Pr — 60)-7 4 5 9j Jan,July | ..| .. 47 | Edmundson's Elec. Corp. Ord —13 10 0 0 H'lf-yearly 2 
St. 4% Do. бро Cent. Deb. “ir (red.). РЕР 97—100 4 0 0 a oo | oe 3/0 | Do. 6 per Cent. Cum. Pref. . 5 11 T $5 lá | 14 
St. 4% Kensingtn. & Kogtbg. Co.& Notting НШ | 44X | Do. 4) per cent. 1st Mort. Deb. (red.) 85 - 5 0 0 Ws „„ ws 
Co. (Joint Station) 4X Deb. Stock (red.)) 99 1.2 3 13 0 а eels Se .. | Electric Constehotion Соз. ài ‘Be "A July .... | .. | oo 
3 2°44 London Electric Supply Ord. ............... 1j -? 513 0 ud ee 2/93 ро. 7 per Cent. Cum. Pref. ............. E р 7 0 O Julyůy : .. | oe 
5 30 Do. 6 per Cent. Рге!......................... 44— 514 0 n 4| . АУЛ er Cent. Регр. Ist Mort. Lebs,, 79 —3 414 3 5 У T 
St. 4% Do. 4 per Cent. Ist Mort. 3 (6-98 1 9 0 Mx, In, 8, | .. és 5/0 Geka Кагы (1900) 5% Cum. Pref... | 84- 9 | 5710 gs a ee 
5 4/0 мор itan Electric бир; ОШ ...| 6-63 6 8 0 | April, Oct} 63 6 | 4% Do. 4 per Cent. 1st Mort. Debs.......... 92 - 4 4 0 oe T d 
t 2/3 Do, per Cent. Cum. ref 5 —5 4 6 6 | Јар, Јаіу | .. | .. 10/0 | Henley's Telegraph Works Ord... .. 11} 123,517 6 | Feb Aug m 
St. 447. Do. { per Cent. Deb. Stock Ist Mort. 14 —109 | 4 2 9 June, Dec |1 & 103 9/8 Do. 4% рег Cent. Pre чарын; 515 3 18 3 Feb, Aug КА ~ 
Bt. 39% Ро. er Cent. Mrt. Deb. Stoek(red.) 90 -93 3 15 8 9% | .. 447 Шо. 43 per Cent. 1st Mort. Deb. eel 107 —109 4 2 6 Sie ЖО РҮ 
100 4% Midland Elec. po .for P. D. Ist Mort. Db. 95 —98Y 4 12 0 enl tus 15/0 | India Rubber, Gutta Percha, &c., Wrks. 15 —16 6 5 0 Feb, Aug 15 — 
10 5% : Newcastle & Dist. Elec. ee paid) 96—10 5 0 0 Feb, Aug m - 4x Do. 4 per Cent. Debs. red.). 98 —109 4 0 0 Я 98 es 
100 447 Do. 43 рег Cent. Deb. ........ ............ 100 —1(8 4 10 0 Jan, July | .. " 1/3; | Ricbardsons, West da с Co., Ltd. Ord. -}4} 7 6 0 "- Eo 5 es 
5 8% | Newcastle Elec. Supply ‘Ord. — . 7}—78 | 5 8 1 Feb, Aug > 0/73 Do. 6 per Cent. Cum. Pref. .. s —1 600 | ae 
5 5% Do. 5 рег Cent. non Cum. Pref. .. 5-6 479 Feb, Aug «3 E^ . 4 To. 4j per Cent. Perp. Deb. Stock : 97 —1:0 410 0 Ys Sen 
100 47 Do. 4 рег Cent. Mort. Deb. red. 1907. 99 —190 4 0 0 Jan, July Us 8 | simpler dio nduits Ord. . x T ss és sa — 
1 3% | Northern Counties Blec. Sup . 1-15. 72 16 6 Mar, Aug zs 2 Do. 6 per Cent. Cum. Pref.. ee b . es 
100 447 Do. 4} рег Cent. Deb. .....................| 100 —JOL | 4 10 0 | Jan, Joly a eas 24/0 Telegraph Construction & ое 0 гц б 14 8 Mar, July $03 * 
10 9:0 Notting Hill Electric enis MER TUR 19 2:234 5 15 0 March. we ОВЕ 4x | Do. 4per Cent. Deb. Bonds (1909) . 0330 8 1 0 | Jan July 0| 2 
5 4/6 , Oxford Electric Ord. . .. 6-985] 5 8 0 March ..| ej .. : 9/0 | Vickers, Sons & Maxim, Ltd., бта, = hi 7 0 918] 28 
St. 17 Do. 4 рег Cent. Deb. Stock POER 96 -93 4 1 6 ee ET "D 0/6 Do. 5 per Cent. non-Cum. Preference 14,—14, 0 T EPIO 
5 5:0 | St. James’ & Pall Mall Elec. Ord ......... 70-3 6 16 Feb, Aug 7 s . 5X Do. 5 per Cent. non-Cum. Preferred 111 —117 A 5 6 - Ws РИ 
5 3/6 po: d per Cent. Pref, .... 64—74 14 13 0 Feb, Aug | 64 4g t Do. 4 per Cent. Ist Mort. Db. Sk. (red) 102 —104 | 8 17 0 oe ' e. | € 
St. 347 a рег Cent. Deb. Stock (red. ee 88-98 315 8 us 9U a 44у Do. 4% per Cent. 2nd Mort. Deb. (red.) 105 —107 4 4 0 1:5 — 
55 Smibflel Markets Electric EP Ord... 1} -?1 99 << ee 60 J. d. White & Co. о рег Заве Sum Prt; 9]-10 5 0 0 5 ae T 
St. 47 | Do. 4per Cent. Deb. Btock............... 78—77 5 4 0 a PEON ake | Willans & Robinson Ord. 1-13 ` AS Apr, Oct 13 I 
b 3/0 South London Electric аа Ога, ...... 2}-23 6 8 0 21 | .. U Do. 6 per Cent. Cum. Pref. . eeu 3 —4t | 85 | Apr, Oct ja ә 
1 0/6 | South мо, п Elec, Lt ower Ord, -} 3 6 9 2, Eod. MD! 45 Do. 4 per Cent. Ist Mort. Debs.. . 79 -83 416 6 Мау, Nov m 
1 0/83 Do. 7 per Cent. Cum. Pref................ 14-18 415 v ES t | " | 
St. 437 Do. 4} let Db. ВІК. 5 10) 103 4 7 6 „ TELEGRAPHS. | 
b 7/6 | Urban Electric Supply Ord. ............... 1)—2 10 0 0 - | is Amazon Telegraph ... te 8 —33 — June, Dee - 
5 2/8 | Do. 6 per Cent, Cum. Pref. .......... | 2-3 7 8 0 ; 93 | .. 5Y ^ Do. Брег Cent. Debs, (red.) . . .... . 88 —91 510 0 | : r 
St. 447% Do. 43 per Cent. lst Mort. Deb... 04-97 412 9 a ET | 16/0 | Anglo-American . . . .. . . J 64—64 6 0 6 F. My, Ag. N... |. 
[ 66 Westminster Elec. Sup. Ord. ee4| OF 11 6 8 0, Mar, Sept ti 93 30% Do. Preferred .... ... . .. 1071—1081 5 11 0 F. My. g. 168 1107 
5 23 Do. 43 per Cent. Cum. Pref,- — Bl-54 ! 3 13 3 T oe | o d st 137 5 55 D Eum rs — 11 4 5 9 . A8. N 208 1914 
i ' Commercial Cable 4 per Cent. Deb. — 4 э, Ју 
tene RAILWAYS, NWA Vt, ne. 3 | Cube Submarine Ord... dnd VEU КЕЕ ЕЛҮ a 
Bt 4% | Baker Bt, & Waterloo 4У Perp. Db. E 10/0 | Do. Preference o per Cent.. 15—16} 519 6 | Feb, Aug 14 | -- 
1 10: | Bath Eico Trami Pref Ord. dor o | ri $ 0 а: 2107. Pirect Spanish Ord.. eem em 9 (510 6| ApnlOct, «| - 
1 0/6 , Do. 5 per Cent. Cum. Pref... 1-1 500 * 1 5/0 ре n per Cone Cum. Pref, элыз. 8} 9 6580 Jau, y co * 
st. 447 Do. 4 Ist Mort. Deb. Stock cr ү 9-99 141 0 "я A ‚| 44% o UBI ent. ЮеВ....................... 1007-10571 4 7 0 | Jan 
St. 4% B'ham & Midland Trams 4} lst Db. Stk. 96 - #9 | 4 11 0 1 e e „190—198 |5 17 8 Ја, Ару 0 10 1 
lt 9 Bristol Tramways © Carriage О ое 14}—14{4 |6 8 0 Feb, Aug 44% рих est Indis Cable 44% Bg. Db. (ed.) 100—104 [4 9 T June, Dec 141 1 T 
10 47. Do. Cum. Prof. (fully paid).. M оао , d Шы | 65/0 Eastern Ordinary  ............ & bonus 157 —142 4 18 0 Ja, Ар, Ју,О'141 е; 
st. 47 | Do. 4 per Cent. Debs. . .. . . .. . 10) - 2 | 3 18 0 | Feb, Aug | ; +: 17/6 + Do. 84 рег Cent. Pref. Stock _...... 89 —91 |817 0 |Ja,ApJy,0, 90 |874 
10; . ' British Electric Traction Ord... . 27 31 12 0 0 з 85 " | 4% Ean К cr Cent. Mort. Deb. Stk. кей) 1044—10:3| 3 16 0 | May, Nov | Ба Еа 
10 6/0 Do. . 6 per Cent. Cum. Pref... б 13 7 811 0 Feb, Aug t$| 6% 2/6 TM ern Extension . ees) 139-143 | 4 17 6 Ja, Ap Jy, 14 
St. 5% Do. 5 per Cent. Perpetual Debs. m 93—102 ' 413 0 100 ова [864% i astern C 8. Afri DE 1015—1064 8 15 0 | Feb, Aug | -| °° 
Bt. J. Do. 4jperCent.2nd Deb. Stock ... 7 — |6 9 6) „% % — bel 15060 98—101 | 819 0 Jeb, 
St. 44 ' Central London Ordinary Stock. 69 —11 5 12 6 June Dec! 711 | 69 47 о auritius Sub. Debs. (red.) . 181-100 4 0 0 May, Nov .. Sr 
St. 42 | Do. 4 per Cent. Pref. Stock . .... 92-91 |4 8 0 98} 108,0 ӨМ. (of Copenhagen) with Coupon70../ 34 —36 |619 0 Jan July 84} | 848 
Bt 4% о. Deferred Stock сос | 80-53 7 10 Kn 66666 r Db.(red- 100 —102 | % Жез Жш 
100 47 Do. er Cent Debs. 2 108 106 8 16 6 у P (2/6 in js uropean (x all- 56 -t8 5 110 May, Nov' «- Vie 
st. 47 S ,Zuston&Hmpstd Per. Db. Stk. 806 4 13 0 a 83 ie 4% n "Prefer oer Common ............... 71 —78 5 8 6 | Jan,July | -. es 
5: 2/6 | City of Birmingbam Trams. 52 Cm. Preſ. 44-5 5 0 0 f КЕ - 4t Е 0 eference ..... readers] 09 =l | 612 6 J&Ap,JyO Oo s 
700 47 Po. рег Cent. lst Mort, Debs... | 98-14 3 19 0 Е э С К Маго 'g Wireless Teleg. Co. s ke]. аө 
St. 24 City æ £ South London Bly. Сор. Ord. ...| 40 —42 415 0 Keb, Aug $14 | 403 | 4% со ve ur opon el.4 4 Guar.Dbs. e | EU 819 6 June, ее, a өө 
St. 5% Do. er Cent. Perp. Pref. (1891) . 117 —191 | 429 Feb, Aug 2 ROM 4/0 | ү тїсап Telegraph Pare lu —104 816 0 eo oe 
St. 5% | Do. (1890) ын e NN 116—118 4 4 9 „„ 1/3 West Coast of America. ...... ...... l- 18 13:2 9 — 14 * 
St. 525 Do. 1561) S MBACIIS | 4 M0 163 4% | Do. рет Cont. bens. ...... 99 —10L 3 10 0 | Jan „July | ++ | se 
St. 17 Do. 4 per Cent. ‘Perpetual Debs. ..... 12-105 316 0 May, Nov | e| ss T Do. ndia & Panama MM 12 — ta May, Nor 
10 6/0 | Dublin United Trams, (1896) Ltd, Ord... 134-14) 4 2 9 » Pe ard FF d-7 7 5 o „ 
1L % Do. 6 per Cent. Pref.. 1314 4 5 9 5 . A 95 5 6 per Cent. 2nd Pref... * 64—74 May, Nov 711 
11 4/0 | Gt. Northern & City Ely. Pref, Ord. (4%) ?1—93 Е S 21 57 a 5 per Cent. Debs. ... 100 — 134 17 0 | Jan, July 12 {г 
10 4/0 ' G. Northern, Piccadilly 3 Ord. 6 —7 514 0 " | es К 3/0 5 Telegraph ... 14—14{ 418 6 Mr,Jn,0,D_ ы 
SL 4{ | Do. prr is Ес Pisa 85-88 WD „ n Se 4X | Do. 4 rer Cent. Deb. Btock (red.) е ние 0390 5 Ее 
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НЕ л excuse raised to disarm criticism of the inefficiencies of paie supply plants 
in the early days was the small size of the units employed. “ Build us larger units,” said 
the supplier to the manufacturer, “aud we shall mutually benefit.“ The capacity: of 
single units has accordingly been constantly pushed upwards, and 10,000 n.r. plants are 
not now regarded as іп any way abnormal. The halo of economy surrounding the large 

generating. unit is probably responsible for the appearance in the great industrial areas of “ power in 
bulk” supply undertakings, which generate and distribute cheap electric power on an extensive scale. 
The conditions contributing to the laying down of these plants do not seem to be conducive to their 
satisfactory operation. Makers of large dy namos or steam engines are under no obligation uot to supply 
-smaller units for installation i in, the area of.a company g giving an electric power service from the larger 
 mnchines which they (the makers) provided. Although they furnish generating plant to the power in 
bulk eompany they still compete for business in the power area. Discrimination, to the extent of 
giving preference to the electric power service, can hardly be expected of manufacturers of electrical 
and allied machinery. But were some sort of co-operation in force it would probably redound to the 
advantage of both parties. Isolated plants may bring in business for large dynamos and steam engines, 
but they appear to bar the way to the extension of the power in bulk service, with a correspondingly | 
& greater amount of business in motors. Many industrial establishments will not entertain electric driving 
becauge some similar works are motor-driven from isolated plant which is supposed to give greater 
economy than the supply service. Until the management can sanction the outlay on their own 
generating station they leave electric driving severely along aud ignore the supply service altogether. 
The dynamo maker then gets neither generator nor motor orders. We are not referring to isolated plants 
generally, but to those within the area of a supply authority capable of taking most of the power load. 

Up to the present no kind of co-operation appears to have been considered between power in bulk 
(to take an instance) and manufacturing concerns to mitigate the competitive consequences to both in 
the area served by the power company. If the undoubted advantages of a concentrated electric power 
service are to be more generally appreciated, and the many industries in need of them are to reap the 
benefits they can confer, it would appear advisable that an arrangement be come to between the parties 
chiefly concerned. On the one hand there are companies exploiting, with the assistance of manufac- 
turers, such financial value as there is in great generating units, and on the other are the same 
manufacturers ostensibly counteracting the value of the companies’ main asset, and one which they 
themselves furnished. The mutual arrangement suggested would have its limitations and be applicable 
as circumstances permitted. If it were entered upon it would tend to remove what must appear 
to power users as an incongruous state of affairs—namely, the keen competition existing between 
isolated plants and the power in bulk service, а competition encouraged by the very makers whose 
plant figures prominently i in each partieular case. 

The subject js worthy of investigation, and doubtless interesting figures could be furnished of 
isolated plants operating in competition with electric power supply, and the extent to which that 
competition might be averted by the co-operation suggested above. We have not hitherto seen any 
statistics bearing upon this phase of the isolated plant problem. | | 
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Some Products of Johnson & Phillips, Ltd. 


MANUFACTURING establishment which has been 
A in existence over a period of 30 years naturally wit- 
nesses many changes, 

the production of electrical plant and apparatus is singu- 


An undertaking devoted to 


larly subject to change. In fact, unless the works are 
conducted on progressive lines—new designs being put 
forward and old patterns modified to conform to modern 
requirements—stagnation inevitably sets in, and the repu- 
tation of the firm sinks below its former high level. 

| Although Messrs. Johnson & Phillips 
‘have been established over 30 years in 
the electrical industry, they have, judg- 
ing by our recent inspection of their extensive works at 
Old Charlton, Kent, maintained the same activity as formerly 
in their various departments. We need hardly recall the 
details of the pioneer work done by the firm in the early 
eighties when electric lighting installations were first put 
down in the large towns of the United Kingdom. With most 
of these, either in the matter of dynamo electric machinery, 
cables, transformers or arc lamps, the company was identi- 
fied. In the battle of the systems a.c and d.c. waged for 
some years, J. & P. products figured impartially, as the 


works were able to supply. plant and apparatus for both 
sides. | 


General. 


At the present time practically the same 
Cables and their departments are kept busy at the works 
Machinery. as in the early days, and the principal 
productions are in the main identical with those of past 
years. A large section of the works is devoted to the 
manufacture of cable-making machinery, an extensive 
business being done in this both for the home and foreign 
trade. Machines for the production of every known type 
of eable, whether for electric light and power or fortelegraphs 
and telephones, are manufactured, supplied and erected. 
These include also the preparing machinery for rubber 
cleaning, washing, mixing, calendering, &c. Such finishing 
plant as vuleanisers, vacuum driers and impregnators, lead 
presses, &c., are also designed and manufactured. All the 
heavier machinery required for stranding, taping, braiding 
and steel armouring complete a fine group of products 
from this important department, which lack of space pre- 
vents us from dealing with in detail. 
A perfectly natural complement to the 
Fireproof and production of cable-making machinery is 
einer Cables. the manufacture of cables and wires. 
This is another particularly active section of the works. 
At the time of our recent visit almost every known type 


e 


of cable, insulated and otherwise, could be seen in the 
making. Light V.LH. cables and wires passing rapidly 
through insulating machines & dozen or more at a time, 
and heavy single cable slowly taking up accurate propor- 
tions of pure rubber, coated tape and braid, each represented 
the limits of a large range of intermediate conductors, all 
of which could.be turned out with economy and dispatch. 
The paper-insulating and bitumen-covering machines were 
alike interesting to watch busily active in another depart- 
ment.. In remarking that the products of the eable and 
wire section are only limited by present-day knowledge of 
the art of cable-making, we sum up in a few words the 
capacities of this department of the works. We may 
naturally look for specialities among the cable products, 


Fig. l.—View of Prepayment Meter with cover in position and 
coin being taserted in trap, 
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and these are to be found in a fireproof cable (Paterson’s 
patent) and a flexible-braided conductor for shot-firing 
cables. 
steel reinforcing cover, which prevents the bursting of the 
cable insulation under the pressure of internal ares and 
effectually protects it also from the action of externa[ 
heat. We are informed that under severe short-circuit 
conditions in the cable itself there have been no external 
signs of flaring or rupture of the protective covering. 

The shot-firing cables are composed of an extremely 
flexible conductor and an equally flexible armouring. The 
conductor is made up of a number of thin wires twisted 
into a flexible which forms the basis of the cables required. 
A number of these flexibles is arranged into a large com- 
plete cable which is very pliable and can be twisted into 
almost any desired position. The outer wire covering, 
Which obviously must contribute to rather than detract 
from the flexibility of the cable, is put on to prevent 
bursting of the insulation by the concussion of the exploding 
charge. Experience with heavy guns has provided con- 
clusive evidence of failure of the firing cables from this 
cause. The flexible cables are made to any desired size for 


Fig. 2.—Interior View of Prepayment Meter showing Dials. 
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Fig. 3.—Dlagrams showing Ammeter Coil and Snail Controlling 
Return Movement of Epicyclic Gear in Prepayment Meter. 


use in electric power work in which flexible armoured con- 
ductors are needed. ! 
Prominent among the other produc- 
Joint Boxes, tions of the cable section are joint boxes 
and feeder and switch pillars. The former 
are built to all standard cable requirements, as well as for 
special purposes. The latter are more favoured by mains 
engineers now than formerly, and the designs of the firm 
conform to the regular needs of distribution networks for 
this type of apparatus. A large number both of joint 
boxes and feeder pillars is now in use on the systems of 
network at present in vogue. 
| Dynamo electrie machinery of every 
5 nt, description is the product of another large 
section of the works, and one which 1з as 
well known as the cables just referred to. Among the 
pioneer generators built in this country, Johnson & Phillips’ 
polyphase alternators figured prominently, and the earliest 
colonial transmission plants were put down by the firm. 
We need only briefly refer to this department by stating 
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that all modifications and improvements in the design and 
construction of: generators and motors for both alternate 
апа direct currents have been closely followed and intro- 
duced into all types admitting of or requiring alteration. 
For example, the recognised advantages of interpoles have 


not been lost sight of and d.c: generators and motors are 


now fitted with these. Electrical and mechanical details 
receive careful attention from the building up of the core 
and windings to the assembling and testing of the com- 
plete machine. For the latter a special testing shop is 
provided, with a full complement of instruments, and here 
running and insulation tests are strictly carried out. 
For many years past static transformers 
Transformers. for air and oil cooling have been built at 
| the Charlton works. The oil-cooled type 
is recommended for arduous service because the insulation 
can be maintained at a high figure and the dissipation of 
heat is more readily assured. Overloads сап also be carried 
more regularly than by the air-cooled type. The core yoke 
is in one piece, to allow of easy dismantling for access to the 
primary and secondary windings. 

The list of heavy products of the works may be said to be 
completed by switehes and switch gear for high and low 
voltage duty and for both alternate and direct-current 
circuits. The ordinary or special needs of electricity 
control can be met and gears of any size and capacity 
constructed and erected on site. 

The arc lamp specialities of the com- 
pauy have been well known now for many 
. years, more particularly the Ark en- 
closed pattern for direct and alternate-current circuits. 
The latest production of this department is a vertical 
carbon flame lamp, as distinguished from the more common 
couverging carbon pattern, We saw one of these burning 


Arc Lamps. 
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on test at the works. | 
is somewhat similar to that of the standard open type lamp, 
the chief difference in the lamp.being the employment of 
special flame:carbons. Currents as low as З amperes may 


be used and five lamps can be run in series on a 220 volt. 


d.c. circuit. The diffusion of light from vertical carbons. is 


generally good in a horizontal direction, and this feature is. 


claimed as a special point in favour of vertical carbons 
with a flaming.are. We were not shown any light curves 
of the lamp, but we understand.that the efficiency is high 
and the burning hours are well maintained. The lamp is 
certainly an interesting outcome of considerable experiment 
with lame ares 
. The meter department is chiefly con- 
cerned.with the manufacture of hot wire 
and moving. coil instruments for all 
circuits, capacities and voltages. Edgewise, sector pattern 
and round case instruments are all made, and among the 
hot wire type is a range of special portable instruments. 

We were particularly interested in a new. prepayment 
meter which we saw in process of manufacture in this 
department. This meter has been designed for use on small 
installations where the load cannot exceed 10 8 c.p. lamps. 
The instrument consists of a clock (which is wound by the 
customer automatically each time a coin is inserted), a 
switch and an ammeter. A handle projecting through the 
front of the case (see Figs. 1 and 2) cannot be turned 
unless the mechanism is released first by the insertion 
of the coin inserted in a slot, which admits it to a cylin- 
drical trap the front end of which cau be depressed to 
move the penny towards a slot connecting with a uotch 
in the barrel which actuates the switch and clock-release 
mechanism. | 

The coin frees the mechanism and allows the operator 
towind. The switch is put in circuit at the same time and 
an epicyclic gearing is moved a certain distance for each 
coin inserted. When current is switched on, the clock is 
started by an electromagnet which clamps the balance 
wheel of the clock movement when no current is passing. 
The clock is a regular timekeeper and revolves a snail 


Prepagment | 
Meters. 


Fig. 4. Motor- operated Time Switch in the “on” position : 
and Motor Switch shown closed. 
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‘arm cuts out the switch. 


mechanism actuating the main switch. 
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Fig. 5.—Motor-operated Time Sw. teh in the “off” position 
and Motor Switch shown одеп, 


which causes an arm to take up, at regular intervals of five 
minutes, a definite position against the aluminium scale of 
the ammeter, which position is governed by the current 
passing. | 


The arm having a greater or less movenient, 
racks a small disc an exactly proportional distance as shown 
in Fig. 3. This dise being directly connected to the epi- 
cyclic gearing spindle, moves the gearing in the opposite 


direction to that in which 16 was wound by the operator, 


dnd when'the prepaid amount of energy is used, the gear 
The change in the price per 
unit is a simple operation consisting only of an exchange 
of two change wheels. | SENE 
The arrangement of the parts makes up a compact meter, 
and the mechanisin is of substantial construction to admit 
of rough usage. The switch controlling the lamp circuit has 
а positive make and quick break, and the tripping mechanism 
appears certain in action. The meter is supplied for both 
а.е. and d.c. circuits and is already in use in several towns 
in the provinces. | eR ug 
Another very interesting product of the 
Time meter department is a inotor-operated 
Switches. time switch for any capacity circuits. 
Illustrations of this are given in Fig. 4 and 5, which show 
the switch in the “on ” aud“ off” positions. The device com- 
prises a small motor (a.c. or d.e., as the case may be), a clock 
movement, a motor switch and the main switch. The latter 
is single break single pole, and is fitted with carbon break- 
ing points. The motor is spur geared to a horizontal spindle 
connected both with the barrel of the clock spring and the 
The clock drives 
a dial to which two horn plates are attached, and in the 
path of these is a pin fixed to a lever controlling the 
motor switch. This may be seen on the right of the illus- 
trations above Ше turns of flexible cord. .Аба given time 
one horn trips this ‘switch, starts the motor, and the main 
switch is moved in by a snail and held in by a locking 
lever against the pressure of a spring. The motor con- 
tinues to run until a trip motion is brought into 
action, which opens the switch, keeping it iu cir- 
cuit. The other horn comes round in due course and 
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again closes the motor circuit, but on this occasion the 
motor is only in circuit two seconds, as compared with 
seven seconds for the closing of the switch. Each time 
the motor runs the clock is wound, and a slipping clutch 
prevents over-winding or injury to the spring. From our 
inspection of the switch we observed that the motor switch 
mechanism, upon which the duty of the device really de- 
pends, is very positive in action.. .The switch is opened or 
closed by a falling weight, whieh gives a smart blow to 
the switch arm during each operation of opening and 
closing. The switch we inspected at present will deal with 
circuits up to 60 amperes capacity and up to 400 volts 
pressure. The clock. face is engraved 12 hours a.m. and 
12 hours p.m., and the horns referred to are directly behind 
this face, being clamped to turn with it by a large milled 
nut. Theslackening of this is the only adjustment required 
to set the opening and closing of the switch. ‘The device 
can, of course, be employed for any duty calling for a time 
switch, particularly the switching onand off of street lamps, 
either are or incandescent. In this capacity it will save 
both labour and time, very important items in the conduct 
of the average electricity works. 

In the space at our disposal we have been able to give only 
a faint idea of the many electrical products of Johnson & 
Phillips. The majority of these are naturally standardised 
and well known in the industry, and for this reason we 
have confined ourselves to detailed descriptions of new and 
interesting specialities which the company is engaged in 
developing. i | | 

We are indebted to Mr. Е. S. Paterson, Managing 
Director, by whose permission we went through the works, 
aud our thanks are also due to Mr. A. P. Pope, Sales 
Manager, who kindly conducted us round the various 
departments referred to in this article. 
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Ciectric Drive in Cotton Mils. 


HE good cause of electric power for the textile indus- 
tries is receiving a well-deserved advertisement in 
Lancashire at the present time. For several weeks 

past, columns of the * Manchester Guardian" have been 
devoted to the subject of cotton-mill driving, and the 
arguments for electricity, gas and steam power have all 
appeared with various classes of adherents to champion 
them. The writers of these letters are evidently drawn 
from different industrial and commercial grades, and this 
fact is mainly evident from some of the effusions as the 
individuals themselves prefer to remain anonymous. We 
commented in our last issue upon the concoctions being 
served up, doubtless for speedy consumption and assimila- 
tion by textile manufacturers. It isa matter for consider- 
able gratification that the subject is being well ventilated. 
No better proof of this is required than the appearance on 
the scene of gas engine advocates, who seek to divert 
attention from the main issue to their own particular type 
of prime mover. For the moment, however, they must be 
disregarded for the “stick to steam " partisans. 

An unsigned article entitled “A Defence of Steam” 
has recently been published, which contains many remark- 
able assumptions and palpable contradictions. The writer 
unconsciously repudiates his own claim for the greater 
ећісіепсу of steam driving in sentences following closely 
upon each other. He says in one sentence: “The power 
required to drive a modern (our italics) spinning mill, in- 
cluding engine maiu rope drive, mill shafting and belts, 
but not cotton machinery, is about 20 per cent. of the 
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power required to drive the mill when fully at work.” 
Presumably this means that with a mill and machinery of 
the class mentioned the total loss incurred is 20 per cent., 
but it is not worded in this particular way. А few lines 
later it is stated that the loss in the main rope drive, be- 
tween the engine shaft and mill shafting, is seldom more 
and often less than 5 per cent." We ourselves should have 
added this 5 per cent. loss to the 20 per cent. referred to 
above, and set the total loss at 25 per cent. for steam and 
rope driving. Not so the specious advocate of steam. He 
fixes attention on the fact that the loss between engine and 
mill shafting (that is, the loss in the main rope race)is 5 per 
cent., and at once proceeds to enumerate the losses between 
a stenm dynamo and the motors which it supplies for 
ordinary group driving in a mill. “These are from 17 to 
18 per cent. (5 per cent. generator, 3 per cent. cables, 10 per 
cent. all motors) as agaiust 3 to 5 per cent. for the plain 
rope drive.” A millwright in reading this would lay down 
his paper convinced that electric driving is a very costly 
business and had better be left severely alone. He will not 
think to place the writer's total loss figure of 20 per cent. 
for steam and ropes beside his figure for electrical opera- 
tion of 17 to 18 per cent. This is the real comparison 
which should have been drawn. 

Having: given the method of driving its quietus, he 
endeavours to slay the dead by turning upon the iucreased 
production claims of the electrical engineer. These are 
mildly put at 7 to 12 per cent., and sneered at as the result 
of comparison with old mills previously equipped with 
obsolete machinery. But, thrusting these claims roughly 
aside, he declaims that “the same result can be obtained 
by speeding up the steam engine.” Here, again, the argu- 
ment is self-contradictory, for the losses of the electric 
drive are based upon the greater speeds at which motor- 
driven shafting is run to give the increased output claimed 
for electric driving. Consequently, speeding up the steam 
plant, even if it can be accomplished, is also accompanied 
by increased loss for the steam and торе drive. In the case 
of the electric drive this loss is already included and has 
not to be added to the figures given. But the anonymous 
advocate of steam remains discreetly silent on this im- 
portant difference. His other arguments contain numerous 
flaws, but for our purpose the above are the most flagrant 
error he has perpetrated. 

Another writer (A. A. Buss) appears to favour the electric 
drive, but is uncertain what form of drive will best. suit 
the purpose. He proceeds to consider the respective 
merits of three forms of drive : (1) single large motor, (2) 
smaller departmental motors, (2) individual motors on 
each machine. His discussion of the first two seems sound 
enough, but in considering the third a glaring error has 
been made. The carding room is taken as an instance. 
“There lies a plan before me of a concern which works 
120 carding engines, by no means the largest plant. Each 
of these machines consumes on the average 4 1. II. P. and 
makes some 180 revs per min. Now imagine 120 small motors 
put dowu, each costing easily £35 without the necessary 
wiring, and we have the nice little expenditure for the 
cards alone of some £4,200 and all the upkeep, repairs as 
well. Then these small motors happen to race away at 
something like 2,000 revs. per min. and the speed relation- 
ship to the machine to be driven is more than 11 to 1. 
Assuming a pulley of 6 in. diameter as practical for efficient 
driving by belt, we get a pulley on the machine of some 
66 in. diameter, a monstrosity and expense which I leave 
the spinning machinery makers апа manufacturers to con- 
template." 

This writer may be zealous for the cause of electrie 
power, but his zeal should be tempered with wisdom. Had 
he consulted the price list of any maker of polyphase 
motors he would have found that a 1 Н.Р, machine to run 
at J, HM revs. per min. could be bought singly for just half 
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the amount he has given, namely, £17. 10s. Even a 
1} U. P. motor only costs £20. The makers would doubt- 
less be delighted to book an order for 120 motors at £15 
a-piece. On this basis the imaginary £4,200 shrinks to 
£1,800. Even this we regard as an excessive figure, and, 
moreover, it is not correetly comparative, because it is 
doubtful if a single department, such as a card room, would 
be individually equipped. We rather think that the entire 
mill should be considered in a case like this, and the cost 
per motor would then probably be below even the figure 
we quote above. Obviously it is unfair to take an isolated 
case like this and to regard it as applicable to the entire 
equipment. In any event, the criticism should be based upon 
accurate figures, and not upon prices taken haphazard from 
uureliable sources. 


We are pleased to see Mr. C. D. Taite, of the Lancashire 
Electric Power Co., entering the lists on behalf of supply 
from a central source. He points out the advantage of 
turbo-driven plant, such as is now installed in large central 
stations, and the steady character of the drive obtainable. 
Also he emphasises the fact that stand-by plant is available 
at the central station, whereas in most mills generating 
their own energy reliance is placed upon one power unit 
only. Mr. Taite says: “ А turbo-electrie mill with isolated 
plant and no stand-by must always be a very risky pro- 
position." 

Some contributors to the controversy appear to labour 
under the impression that when power is taken from an 
outside source the transmission cables must be paid for. 
One writer says: “The alternative method is to obtain 
electrical energy from an outside supply. The capital 
charges have still to be paid (in most cases), although they 
would be reduced, so far as the power generating plant 
is concerned, on aecount of the increased scale of pro- 
duction. The cost of the transmission cables aud gear 
will, however, generally offset any saving thus obtained. 
The result is, therefore, that the cost of the power equip- 
ment is in any case about doubled by adopting the elec- 
trical drive." Statements of this kind, once made, are 
difficult to catch up with, aud they usually become mag- 
nified in being handed from one man to another. 


The gas engine, as we remarked at the outset, has been 
dragged iuto the controversy, and here again opinions are 
generally conflicting. A writer appears to sum up the сазе 
against the gas engine in a few words: “ The gas engine for 
driving machinery has as its greatest defect a lack of relia- 
bility. In the combination of producer, scrubber and engine 
10 one part can go out of action without entailing an almost 
immediate stoppage of the engine.“ The importance of 
continuous running is also emphasised: “Tne mere fact of 
a late start—say, half an hour lost — will swallow up all the 
saving in the coal bill by the gas engine for that day at any 
rate." [n reply to this a champion of gas argues somewhat 
lamely that gas engines are reliable and not difficult to 
manage. In one statement he touches more nearly upon 
the erux of the gas engine problem: “ Тһе gas engines as 
built in England, with the hit and miss governors, high 


initial pressures and enormous fly wheels, do well enough for 


eleetric lighting provided that the dynamos are properly 
wound to counteract the cyclical variation due to the 
governing. There is, however, little doubt that mechanic- 
all, they are a second-rate article, and, judging from the 
number of new firms who are starting to build Otto cycle 
gas engines of the Continental design, their day will soon 
be over," Dut why the textile manufacturer should choose 
the gas engine to drive his mill in preference to the electric 
motor we cannot for a moment think. 

still, we cannot but feel that a great deal of good will 
come out of the discussion, and we hope that the columns 
of our Palatine contemporary will remain open some time 
yet to permit the matter to be thoroughly thrashed out. 
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Ciectric Power at 50s. per 
Horse- Power- Year. 


HE Ontario Power Commission is about to conclude 
a contract with the Ontario Power Co. for the supply 
of electric power at the rate of £2. 10s. per horse- 
power-year furnished at the transformer station at Niagara. 
A minimum of 10,000 н.р. is to be kept available for the 
use of the Commission, and on 30 days' notice being given 
this amount can be increased to 30,020 н.р. The contract 
is to be concluded for 10 years, with the option of renewal 
for 40 years. Up to 25,000 н.р. the price is to be £2. 155. 4d. 
for 24 hours’ use. Presumably the Commission acting as a 
selling concern for the Ontario Power Co., so that these 
prices are not likely to obtain at the consumers’ terminals. 
It reserves to itself the right to purchase power from other 
sources, and penalty clauses are to be included in each 
contract in case of non-continuity of service. The rights 
of the Ontario Power Co. include power to generate 
180,000 н.р. from the Niagara Falls, and one-third of this 
may be exported. It will be interesting to hear what the 
selling price to the consumer will be. The undertaking 
responsible for the generation of the electrical energy 
evidently does not care to burden itself with any heavier 
task, and the Power Commission will accordingly contract 
with it for “large blocks” of power. The disposal of this 
to consumers is a matter really requiring a separate 
organisation, and it will be instructive to observe how the 
plan operates in practice. 
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LOWLY but surely paper makers are beginning to 
S realise that the electric motor has a special use for 
them in the driving of the various machines employed 
in the production of paper. The readiness with which the 
power can be subdivided among the machines in the mill 
and the fact that most of these machines are adaptable for 
operation by individual motors, favour the introduction of 
electric power at the outset and strengthen its case for all 
similar plants. For the operations which begin with the 
hoisting in of the raw material and end in the shipping 
of the finished product, the electric motor is practically in- 
dispensable. It can, moreover, be applied in efficient sizes 
which ensure a high aggregate economy for all the machines 
driven. Most paper mills are situated in districts remote 
from a central source of electric energy, and it is, therefore, 
usual to instal special generating plant for the purpose. 
From such information as we are able to gather paper 
makers are favourably disposed towards the electrical 
operation of their plant. There are two interesting in- 
stallations in this country which have put down their own 
generating plant and drive the mill and its subsidiary 
machinery by separate motors. The Abbey Mills, Holy- 
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aper Daking by Electric Power. 


well, of Messrs. Grosvenor, Chater & Co., a leading London 
house, are an instance of one of these plants. A 165 kw. 
steain generator has been put down for supplying power to 
one 75 H.P., one 35 H.P., three 24 H.P. and several smaller 
machines about the mill Fig. 1 is an illustration of the 
paper mill looking towards the wet end. In the foreground 
will be seen one 85 нъ. motor for driving this mill. This 
is fixed to the floor independently of the mill base plate 
and drives а large spur wheel through a raw-hide pinion. 
The spur-wheel shaft is fitted with a rope pulley wheel 
and from this the drive is taken in both directions to the 
main wheels of the mill This is а very interesting 
example of electric driving and one which is well depicted 
in the illustration, which is from a photo taken while the 
mill was actually running. At the left of this same view 


of the mill room may be seen а 24 н.р. motor geared to a 
countershaft from which the backwater, vacuum pumps 
and mixers are driven by belts. Atthe back of this portion 
of the plant is another 24 H.P. motor driving the press-pate 
through gearing. The cables feeding these machines are 
run on insulators fixed to the roof girders and the illus- 
tration shows what a neat job this method makes. 


Fiz. 1. 75 P. Motor driving Large Paper Mill. In the background a 25 Н.Р. Motor is shown driving Mixers and Stuff Mill. 
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In another part of the mill there is a 
grass duster driven by a 24 H.P. motor. 
The breaking engines, which are of the 
conical type, are operated by a 35 н.р. 
motor, geared down to a countershaft 
from which the engines themselves are 
operated. Two paper-cutting machines 
are each driven by 6 l. p. motors and 
the same size motor is employed driv- 
ing a reeler. Ventilation is not lost 
sight of, and is almost naturally 
entrusted to electric fans. Two of 
these are installed in the paper house 
and one in the duster house, in the 
latter being a cyclone dust catcher and 
collector, which withdraws the dust 
and gathers it in a special receptacle. 

Another installation of electric power 
in a paper mill in this country is at the 
Rishton Paper Mills of A. M. Peebles 
& Co., another London house of high 
repute. Two 190kw. generators are 
installed here, and a large number of 
motors is supplied with power. In 
the esparto warehouse is а motor- 
driven hoist which is fitted with 
arrangements for keeping the bales 
in tension during transport. Another 
hoist, also electrically driven, serves to carry esparto bales 
across the yard. Another motor is direct coupled to a 
grass duster. The two breakers illustrated in Fig. 2 are 
independently motor driven through gearing. The motor 
may be seen on the left of the illustration, together with 
the large spur wheel which it drives. The small belt 
at the side of the machine is not the inain drive but an 
auxiliary drive to a lay shaft for rotating the large drum. 
This same plant contains several calenders driven by 
independent motors. Fig. 3 illustrates a view of one 
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Fig. 3.--Super-Colenderíng Machine Driven by Individual Motor. 


of these taken in position in the mill The use of 

separate motor adds very little to the floor area of 
the machines driven, and dispenses with wasteful and 
cumbersome shafting. 

Both the above installations have been in operation for 
some montlis past, and are, we understand, giving every 
satisfaction. The plant is direct current in each case, and 
was built and installed by Messrs. Mather & Platt, to 
whom we are indebted for the illustrations of the various 
machines. 


Fig. 2.— Two Breaking Machines Driven by Direct-Geared Motors. 
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Electric Jib Cranes. 


HE use of small motors for the operation of the 
various motions of jib cranes has produced numerous 
interesting examples of this type of lifting device. 

At one time single motors were fitted to cranes of this 
class, and the motions were driven through gearing put in 
and outof action by clutches or fast and loose pulleys with 
belt drive. This method has, however, been abandoned in 
favour of a number of independent motors for each distinct 
motion of the crane. 

An iuteresting example of a five-motor crane of the 
travelling jib type is depicted in Fig. 1, this being one of a 
number of 4ton cranes supplied by Applebys Limited to a 
large steel works in Sheffield. It is employed to charge 
and discharge the soaking pits in these works. As will be 
seen by the illustration, the headroom for the cranes is 
limited, the actual distance being 13 ft. 6in., measured 
from therail head. This restriction necessitated the build- 
ing of а special frame, more particularly as high speeds 
were required and the total lift for the crane was only 
11ft. from the rail Four motions of the crane are re- 
quired : (1) Travelling, (2) hoisting and lowering, (3) slew- 
ing and (4) derrieking. The first of these is accomplished 
by two motors, one coupled to each axle. To one axle a 
powerful electric brake is fitted, and buffing beams and 
draw gear are arranged to suit the rolling stock in the steel 
works, for obviously the crane ean ply as a locomotive. 
The lifting and lowering drum is driven through gearing 
with single and double purchase, and the motor spindle 
carries a special electric brake. Both the slewing and 
derrieking motions are also independently driven by small 
motors. Series-wound motors are used, and the control is 
by special liquid controllers. Owing to lack of headroom, 
the trolley pole fur the supply of current to the motors had 
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Fig. l.—Five-motor Jib Crane in Steel Works. 
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to be designed and built specially. In the open yard it 
runs under a trolley wire at a much higher elevation. 

Fig. 2 illustrates another design of travelling jib crane 
run on a single rail and known as a walking” crane. It 
has a lifting capacity of 3 tons, and is one of three supplied 
for a large engineering firm in Glasgow. The crane carriage 
ruus on a single rail embedded in and level with the floor, 
and is steadied at its upper extremity by a small trolley 
run between steel girders fixed to the ceiling rafters some 
21ft. above the floor. Of the three motious of slewing, 
hoisting and travelling the last two are motor-operated, the 
first being easily accomplished by hand (without gearing). 
Although this is a comparatively small crane it has been 
found better to use two motors instead of one for the power 
motions referred to. Series-wound reversing ventilated 
motors are utilised, and the lifting and travelling motors 
have respective capacities of 10 B.H.P. aud 5 B.u.P. Drum- 
type controllers also are used and an electric brake is fitted 
to the lifting and lowering motion. The travelling motion 
has a powerful strap brake operated by pedal lever on the 
driving platform. The working speeds are: Lifting 30 ft. 
per minute with full load, travelling 200 ft. per minute with 
full load. The jib has a 15 ft. forward radius and 5 ft. 6 in. 
tail radius. The jib is built up of well stiffened steel 
plates, and the entire crane with motor equipment weighs 
9! tons. It is a type of crane for which many users can be 
found in warehouses, engineering workshops and other places 
where floor space 1s comparatively limited. It constitutes 
another instructive example of the flexibility and general 
convenience of the electric drive. 
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Ulorksbop Driving. 


NGINEERING workshops afford one of the. best 
instances of the economy of the individual drive by 
electric motors. The operating conditions appear 

to favour the use of single motors, even up to large sizes. 
Railway workshops especially are interesting as furnish- 
ing useful and reliable data regarding the individual 
operation of machine tools. Some interesting figures were 
presented at a recent meeting of the Southern and South- 
Western Railway Club of the United States, comparing 
electricity and steam for driving railway shops. An 
instance was quoted in which the average output of 
300 н.р. of a steam-driven plant when driving by belt 
was reduced by approximately half when the electric 
drive with separate motors was installed. Dy dispen- 
sing with long lines of shafting and taking advantage 
of the latest types of motors for machine-tool opera- 
tion the efficiency of a modern railway shop can be largely 
inereased. Attention was also directed to the enormous 
advantages conferred by the increase in the head room 
provided with the electric drive. The overhead electric 
crane could be operated under much better conditions on 
account of the absence. of obstructive shafting. Some 
experiments carried out on individually driven tools were 
also quoted at the meeting referred to. Two 72 in. cast- 
iron discs were cut down to a minimum diameter of 6 in. 
in two machines driven respectively by belt and electric 
motor. The belt-driven tool, using three-step cone pulleys, 
required 59 minutes to complete this task. With an elec- 
trically-driven tool, operated by a variable speed motor, 
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the work was done in 31 minutes, representing a saving of 


90 per cent. in time alone for the electrically-driven tool. 
The advantages of the interpole motor giving from 100 
to 400 per cent. speed regulation were also empha- 
sised as being superior to those of motors running with 
double armatures on multi-wire systems. The use of fly- 
wheels was recommended with compound-wound motors 
on such machines as punches, shears, planers and similar 
tools. The flywheel also has a particular value where 
slow, intermittent and heavy cuts have to be made by the 
motor-driven tool. The average amount. of power con- 
sumed by a stcam-driven machine shop in driving unneces- 
sary shafting and belting was stated at this meeting 
to be seldom less than 40 per cent. of the total capacity 
of the plant. The subject was also discussed at the 
May meeting of the Cleveland Electric Club when it was 
stated that at a steamship dock in New York 3 tons of 
coal per day were required to run shafting alone. The 
sweeping economies effected by the individual motor in 
machine-shop operation cannot be always realised in other 
industries, but it may be taken as indicative of the advan- 
tages derived from dispensing with wasteful shafting and 
other methods of mechanical power transmission. Many 
of the great workshops in this country are now driven by 
electric power, but there is still a tendency to adhere to 
line shafting and group driving from large motors. Machine 
tools are singularly well adapted to operation by separate 
motors, a faet which the makers themselves are now be- 
ginning to realise, as they provide in their designs for 
direct motor operation. But,like many other changes, that 
required by the introduction of the single electric motor 
drive comes slowly, though, judging by progress so far 

made, it is surely making headway and will before long 
become firmly established. 
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Editorial. 


In a previous issue we presented a num- 
The Drivingof ber of illustrations of electric motors 
Paper Mills, : | І 
operating paper making machinery, апа 
we have recently been supplied with views taken of two 
typical British installations, which we give in this number, 
and which will doubtless be of interest. In each of the 
mills so far described the electrical energy was derived 
from a special plant laid down expressly for the purpose. 
We do not at present know of any large mill in this country 
taking power from an outside source. The conditions of 
paper making are in themselves peculiar, because heat is 
necessary in one of the processes, namely, that of drying. 
Where steam boilers are used the provision of this heat is a 
comparatively simple matter; but if steam plant is dispensed 
with entirely it becomes a rather serious item. For this 
reason it is probable that the electrically driven paper mills 
in this country will continue to furnish their own energy 
rather than take a supply from any conveniently located 
company in their vicinity. Similarly, those plants at present 
operated by steam, but which have conversion to electric 
driving in contemplation, will probably put down also their 
own generating units or arrange that the existing steam 
engines shall drive the new dynamo-electric machines. 
From what we are able to gather, paper mills are generally 
located very considerable distances from the ordinary 
source of power, consequently they are not likely to become 
consumers of a supply company, even assuming it were 
possible for them to do so. 


An important consideration often over- 
looked in advancing the claims of the elec- 
tric drive for workshops, engineering or 
otherwise, is the clearance afforded under the travelling and 


Crane Head 
Room. 
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fixed cranes owing to the absence of shafting. The most 
casual inspection of any modern factory electrically equipped 
will at once reveal the marked difference between the open 
appearance of the aisles and bays and the tangled masses 
of belting and shafting so common with the steam drive. 
This circumstance emphasises the necessity for judicious 
arrangement of shop methods with a view to co-ordina- 
tion and smooth working. While much time and money 
may be saved with high efficiency tools and systematic 
methods in the shops, all this good may be undone by in- 
adequate transport facilities between departments. Electric 
driving, in ridding a shop of the bulk of its shafting, not 
only contributes to rapidity of production, but adds con- 
siderably to the economic handling of material and parts 
passing through the various productive processes. Crane 
head room is worth more than at first sight may appear, 
and it is an excellent point in favour of electrical operation 
of factories of almost every kind. The disposition of in- 
dividually or group-driven tools leaves the space swept by 
the crane hook absolutely elear, and, as à consequence, a 
minimum of manceuvring is needed when the crane is at 
work. This applies equally well to jib cranes fixed to the 
shop columns. If the latter were crowded with shafting 
there wonld be no room for lifting devices of any kind. 
Manufacturers who are familiar with shops resembling 
forests rather than factories would be astonished at the 
difference in the “sky space" available in an electrically- 
driven shop. All things considered, it is one of the most 
valuable recommendations which electric driving can have, 
this amplification of upper shop space for the crane. 


In another column we comment upon 

Textiles and Some correspondence on cotton mill driv- 
Electric Power. . NES ; 
ing now appearing in a prominent daily 

paper published in the Lan cashiretextile district the“ Man- 
chester Guardian.” While strongly approving of discus- 
sion of so important a subject, we deplore the widespread 
publicity being given to gross misstatements of the cage 
for steam and rope driving of cotton mills. If our “friends 
the enemy” have no better weapons with which to meet 


and buffet the newcomer in the shape of electric power, 


they should acknowledge credit where they recognise it as 


due, and refrain from deliberate, or apparently deliberate, 
perversion of the tacts. We think that electrical engi- 
neers are apt to be too sanguine of the capabilities of elec- 
tric motors applied to any industry, and in consequence 
overstate their case, but sheer optimism is recognisable as 
such and due allowances may be made for it. On the 
other hand, it is difficult, if not impossible, * to overtake a 
lie.” Experience up to the present appears to favour the 
employment of electric motors in textile mills, both for 
group or floor driving and for the individual operation of 
single machines. If steam engineers do not like the turn 
matters seem to be taking, let them defend their case like 
men, without recourse to methods which only tend to 
aggravate such grievance as they feel they have against 
the newer methods. 

We admit that there is much yet to make known 
from our own standpoint on this important subject, and we 
hope that electric power enginecrs will withhold none of 
the real facts whatever they may be. The two main claims 
of electric driving are increased efficiency and production. 
By efliciency we mean economy in operating and improved 
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Sirocco Fans. 
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power consumption and highly efficient formation of the blades, these Fans 

in operation. These Fans are suitable will propel air in either direction ac- 
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specialty. 
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for their fire-resisting properties, both for external flames and for internal 
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quality of product by reason of steadier running. The 
principal data relating to these are not difficult to obtain, 
and they should be fearlessly published, in order that they 
тау be placed in coniparison with the figures of steam 
driving under similar conditions. We want less generalis- 
ing on hypothetical efficiences of this or that section of 
the equipment and more special details, culled from ex- 
tended practical experience in both fields of operations. 
Figures for steam should be available at any moment. Аз 
to electric power, a few more months' running of mills 
already equipped should enable a reliable and accurate com- 
parison to be made. 

In the current issue of *Cassier's Maga- 

New Creative vine” Mr. B. A. Behrend writes on the sub- 

шаш: ject of the “ Coming of Age of Electrical 
Engineering,” and considers, among other things, what he 
calls“ natural" and * forced" ideas. He says: The natural 
idea may be likened to a plant growing under favourable 
conditions and adapting itself to its environment; the 
forced idea may be likened to a plant raised in a hothouse, 
with the exclusion of such conditions as might have a 
tendency to prevent its development. The natural idea 
will survive, the forced idea will go to the wall; but it is 
often only after extended experiments conducted on a 
large scale have been laboriously completed that we realise 
that an idea has been followed out which could have lived 
only under particularly favourable conditions, such as are 
not usually found in practical operation." 

“Tn contemplating the history of the development of the 
utilisation of alternating currents, the single-phase system 
has appeared to be an almost ideally simple system. The 
experience gained duriug the past 15 years with polyphase 
currents and the many opportunities afforded the engineer 
for comparing the single-phase machinery, generators and 
motors with their polyphase cousins, have led to an attitude 
of scepticisin towards single-phase current. The very 
much reduced output of both generators and motors if 
operated single-phase, the reduced efficiency, the impaired 
reculation, the increased heating, and the lesser stability 
of single-phase motors and generators. connected witb the 
increased cost as produced by the greater amount of 
material required - these form the main reasons for in- 
ducing me to call the recent attempts which have been 
made in the utilisation of single-phase currents а forced 
idea. Fifteen years ago the possibilities of polyphase 
systems were clearly seen by engineers competent to judge, 
although the apparatus developed at that time was still 
rather inefficient. Our attitude towards apparatus generat- 
ing and utilising single-phase currents is slightly different. 
Our efforts have not been crowned with success as regards 
the building of economic single-phase generators and 
motors whose characteristics may be favourably compared 
with those of polyphase machines. If single-phase currents 
are to be used successfully, a new creative idea must be 
introduced which will do away with some of the dis- 
advantages peculiar to the present single-phase apparatus.” 

Mr. Behrend then refers to the apparent future need 
for new creative ideas which will remove the difficulties 
and solve the problems which confront us at the present 
time. There is certainly truth in the fact that some 
drastic change is needed to enable the main obstacles 
presented by single-phase systems to be surmounted. 


Industrial Copics. . . 


CONSIDERABLE amount of money is annually di- 
A verted from the advertising colums of technical 
Journals to the publication of leaflets and pamphlets 
by manufacturers who have an appeal to make to prospec- 
"S tive buyers. At one time one and two-page 
Publicity. display announcements were common enough 
in the technical press, and manufacturers in 
purchasing space had faith in the media through which, in 
this particular manner, they cried their wares. Of recent 
years probably the same annual expenditure has been de- 
voted to publicity, but the spaces have dwindled to much 
smaller dimensions, and the money once allocated to press 
publicity is spent in leaflets, &c. These are prepared in 
an attractive way and are punched carefully with holes for 
filing in a more or less substantial case which retains its 
contents handy for reference. Literature of this descrip- 
tion is costly to prepare, print and distribute. Pamphlets 
and leaflets, per se, are attractive enough to deflect 
attention for a brief period. Then they are cast aside 
or hurriedly mixed with other papers from which they 
are seldom disentangled. The publicity pamphlet and 
its containing file are excellent, and would remain so 
if they were not overdone. If one firm could retain 
the monopoly of the method and exploit it widely most 
effective publicity would be secured. Every interested 
client would keep the handsome file on his desk, and it 
would loom largely in his daily round. But each manu- 
facturer must have his booklet and file and confusion thus 
becomes confounded, and most of the efforts at well- 
directed publicity are frustrated. “ Another of these files 
in the mail this morning," says the pestered client, and 
intothe W.P.B. it goes, probably without even being scanned. 
The question is a very vexed one and needs thorough ven- 
tilation. Only firms who spend huge sums annually on 
publicity of this kind can fully appreciate what the outlay 
really means. Probably also they will be familiar with 
the paucity of the return from the expenditure incurred. 
Journal advertising is, in the nature of things costly, 
mainly on account of the lack of general support given to 
technical papers, however ably conducted. But space 
outlay, if properly purchased and wisely filled, would pro- 
bably run the specialised circular very close for efficiency 
and even for effective display. We much question if the 
fashion, for it seems nothing else, of file publicity will last 
always. Improvements in colour printing and, in fact, in 
printing generally, have tempted the manufacturer to 
invest in elaborately-prepared publications, and to avoid 
running the risk of these being cast aside he has taken 
up the loose leaflet and file to secure publicity for his 
products. He himself knows if the system pays. What 
new direction methods of securing publicity will take we 
cannot definitely predict, but we feel sure that when 
the manufacturer becomes both introspective and retro- 
spective he will effect comparisons which will not be 
altogether flattering to some of the methods which now 
prevail. 
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Я Cypical Electric printerv.— 


HE flexibility, convenience and economy of the indi- 
vidual motor drive are strongly brought out in the 
many applications of electrical energy now made 

to printing machinery. The fact that machines are re- 
quired to run at different times, and more or less indepen- 
dently of one another, favours the employment of separate 
motors, and up to the present printers who have adopted 
electrical driving have taken every advantage of this 
arrangement, Through the courtesy of Messrs. Hudson & 
Kearns, Stamford-street, London, S.E., we were recently 
afforded an opportunity of inspecting the electrical equip- 
ment of their printing works. We are also able to give an 
excellent illustration of the application of individual motors 
to а range of large printing presses whieh they have had 
in constant operation for the past two years. It will be 
noticed that each press has its own motor, and that each 
driving unit occupies a comparatively small amount of 
space, In fact, in many cases the motor does not extend 
beyond the ordinary base line of the printing press. In 
the majority of instances a belt drive is employed on to the 
main shaft of the press, and any speed regulation required 
is effected on a rheostat in the field circuit of the motor. 
The illustration is one of those happy instances, which 
are unfortunately very rare in printing works, in which an 
excellent photograph ean be taken of a large number of 
machines. This in itself 15 excellent testimony to the size 


^ ad 


| 
| 
| 
| 
| 


of the machine rooms, the manner in which they are lighted 
and the absence of overhead shafting which renders the 
illumination obscure. The works themselves are electric- 
ally driven throughout, power being purchased from the 
local supply company. Upwards of 45 motors, made and 
installed by the Lancashire Dynamo & Motor Co, Traf- 
ford Park, Manchester, are employed driving the various 
machines in the works, ranging from heavy presses to light 
ruling machines. These motors aggregate upwards of 
180 u.r., the sizes varying from 14 to 6 i.p. The instal- 
lation seems to us to be a typical example of what can be 
done with electric driving, and we are pleased to have the 
opportunity of presenting the illustration of one of the 
main portions of it to our readers. 

We noticed during our round of inspection that the wir- 
ing had been carefully carried out in steel conduit and 
practically every inch is enclosed. Even behind small 
boards carrying starting switches the tubing was run and 
the practice of bringing loose ends from the back of boards 
into switches and starters has not been followed. An 
installation of this kind cannot fail to be a source of gratifi- 
cation to the proprietors and also a means of economising 
power while increasing the output of the plant. The 
enterprise of the management in adopting electric driving 
is doubtless now fiuding complete justification in the 
results obtained. | 


General View in aisle of Machine Room in Hudson & Kearns’ Printing Works, showing row of Presses driven by 
Lancashire Dynamo Mlotors. 
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QUESTION BEFORE YOU 


DECIDE. THIS SHOWS THE VITAL PARTS OF A UNION 
MOTOR & SHOWS THEM ALL GOOD FOR A LONG LIFE. 


Usual Sizes in Stock. 


Dotes and Observations. 
VITI.—Cextile Tangles. 


il OU know nothing about textile machinery. How 
Y can you tell me how to drive it ? " 
I ean tell you how you should drive it, but you 
don’t want to listen.” 

Textile machinery and millwrights are two of the most 
cussed things I have yet been upagainst. The machinery 
can't be directly blamed. The millwrights simply beggar 
description, 

Old Higginbottam, for instance, whose remark opens this 
note, reckoned he knew the last thing on the driving of a 
cotton mill, and all the pneumatic hammers of persuasion 
and electric drills of argument would have no effect on 
him. 

“I don't care a tinkers cuss what other mills are 
doing ; I shall keep running by steam as lonz as the boilers 
will hold water." | 

“Why did you put in steam?“ I inquired casually. 

* Nothing else for it." 

“For just that reason you will go over to electric." 

“Oh! and when, pray ? " 

“Soon as prejudice gets worn off and steam engineers 
can't tell any more lies about electric driving." 

“І don't see the object in motors taking the place of 
shafting or a rope race." 

“ Because, my dear sir, you are unable to appreciate the 
difference between the mechanical and electrical transmis— 
sion of power." 

* What's the difference ? Perhaps you'll tell me." 


MOTORS tron : to 1,400 H.P. 


Unio Elec Соса 


“PARK Sí.  souTHWARK. тонрОН5р. 


* The loss in ropes, belts and shafting is, mildly, 20 per 
cent. of the total engine output. With electric cables it is 
about 2 per cent." 

“Yes, but what about dynamo and motor losses ; they 
amount to somethiug ? 

“About another 10 per cent. for the two; so you save, 
roughly, 8 per cent. of power on the drive alone." 

* And get your money back into the bargain, I suppose," 
he suggested ironically. | 

* Well, your output increases also," I replied, disregard- 
ing his sneers. “ Your machinery can be run nearly 10 per 
cent. faster with motor drive." 

„But we can speed up the steam engine and get level 
there." 

„Not so fast, I said, stopping him. „What about 
your shafting losses? They will climb up with the increase 
in speed." | 

* So they will with your motors." 

“Granted,” I said ; “but it happens that the 10 per cent. 
increased output takes account of whatever losses there are 
in the faster motor drive. It’s just there where we keep 
ahead of you all the time." 

“Maybe you can, but I'll be hanged if I'm convinced. 
You none of you know what you're doing. Some say, Have 
your own dynamo. Others say, Buy outside. Here the cry 
is, Away with gearing ; there it is said that gearing must 
still be used. You can't wonder I stick to steam amidst 
so much uncertainty and confusion.” 

“Tt may seem confusing to you, but take each case on 
its merits, and your difficulties will cancel out.” 

“Take the power problem.” 

* Have I not dealt with that often enough ? For months 
I have sat on your doorstep almost with the cables in my 
haud wanting to give you a supply. All the while your 
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beastly gearing has made day aud evening hideous, and your 
beam engine has kept bumping along. What more zeal 
do you want? I'd give уоп the motors if we made them, 
but we only supply the ‘juice,’ and at gd. a unit you get it 
dirt cheap." 

“ Yes, but the cables are at the top of the road half a mile 
away. А pretty penny they will cost me to bring down to 
the mill," he remarked. 

“ Not a red cent,” I answered. 

“T was told we had to pay for the transmission line," he 
started. 

* More fool you for believing it, second or third hand. 
On no occasion have I offered to sell you more than power. 
How it gets here is up against us. At any rate you know 
now ànd can't excuse yourself. i 

“Why should I buy from you when I can make myself ?” 

“Why spend £10,000 when you can avoid it?” I 
answered him at once. “ You will pay £10 for every 
horse-power you want to drive the mill. We can save 
you that and much more. Therefore, buy from us.” 

“But you are miles away. Suppose you break down. 
What shall I do?” he asked, only naturally. 

“ Ме take care of that. Our plant is in duplicate, and 
we take great precautions. We have not let any one down 
yet,” was my reply. 

“Too risky,” he said. 

“ Not any more so than with your steam plant. You've 
stopped now in the weaving sheds owing to a gear wheel 
breaking," I remarked. 

“ How do you know ?" 

* Looked in as I came past. 
find things like that out." 
Well, you can talk till you're blue in the face, and 
you won't move me into any electric driving,” he ‘said, 
rising and waving me towards the door. 

“ There's only one alternative," I replied, 
getting up. 

„What's that?“ 

Extinction, my friend; your competitors will get ahead 
of you. The quantity and quality of your product will 
go down, and you will not make up the difference with 
steam.“ 

“Qh, yes, in another 20 years,’—he began. 

“Five” I shouted, interrupting him. “ You can’t see the 
thingin the way I can. Electrical manufacturers are just fall- 
ing over one auother to equip every industry under the sun 
with electric motors. Competition is deadlv keen. Prices 
will fall. Textile manufacturers will have to adopt electric 
driving whether they want it or not." 

“Rubbish! All stuff and nonsense! 
with any tall talk." 


It does not take long to 


without 
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“As a matter of fact they do want electric driving, 
and badly, very badly, to compete with new rivals,” I 
went on. 

“What new rivals?” he asked, as I paused for his 
question. 

““ Oversea rivals, Colonial, Continental and American,” 
I answered. 

“What the deuce have they to do with Lancashire ? " he 
cried. | 

“ More than you think—a heap more. They are be- 
ginning where you leave off. They have cheap water 
power, transmitted electricity, and good transport. They 
ave near certain markets, too. Your own textile machine 
makers are equipping their mills, and in a year or two 
they will laugh at you.” 

I stopped for a moment, and he said: 

“Sounds very alarming, but it’s a long way off. 

“ Nearer, much nearer, than you think,” I said, “and 
unless British textile men can see it this way now, in а 
year or two it will dawn upon them too late.” Don't for- 
get that most other countries near cotton fields have cheap 
power almost for the asking. It's there and only wants 
developing. The cry in every industry is for machinery, 
and when that is made it must be driven. If cotton can 
be spun where it is grown it will be. 

He remained silent and sat. down again. 
once. 


I resumed at 


“Опе more thing. Don’t forget the workers. In Lan- 
cashire they haven't got any too rosy a time. Smoky 


towns, dismal streets, dreary unwholesome dwellings. Over- 
seas there is less of this and with electrie power it is done 
away with altogether. That’s one of the reasons I want you 
to buy from me. Our power station is at the pit’s mouth. 
We cut off short the smoke at your stack and all those 
around. Before long you can start cleaning up this little 
town. It will be better to live in. You set an example 
which others will follow." 

“Yes, I can see it somewhat in your way now,” he said 
after a long silence, “but it will take a precious long 
time.” 

“I said five years. By that I meant that a great change 
would have been made. And it will be so." 

“But why ?” he queried. 

* Because,” I answered, “once a fair start is made the 
rest will follow with a rush. There will be an electric 
boum in textiles as there has been a steam boom, and 
your name on the list now will go a long way towards 
giving the movement an impetus.” 

“PIL think about it; seriously I will,” he said, and he 
shook me heartily by the hand at the mill lodge. 


W. E. W. 
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Commercial Development of 
Central Stations. 


TATION managers who endeavour to “boost” busi- 
S ness by conducting a properly organised publicity 
department do not appear to take kindly to newspaper 
advertising. Probably the outlay is regarded as dispropor- 
tionate to the results anticipated, and rather 
than incur the risk of loss the subject is left 
severely alone. Wholesale advertising in 
newspapers cannot be recommended to British station engi- 
neers, because the public appealed to are unlikely to be 
greatly interested as regular readers, aud the style of adver- 
tisement inserted will also probably fail to compel the atten- 
tion desired. Newspaper advertising needs to be under- 
taken with extreme caution. There is good to be done by 
its aid, but only a carefully “ plotted " campaign will do it. 
Daily papers should be avoided for large display announce- 
ments. They certainly have а wider cireulation than 
weeklies, but, for the object in view, quality rather than 
quantity of numbers distributed is wanted. A weekly of 
repute will give greater promise of result than a half-dozen 
dailies, and first experiments should be made with this. 
The purchase of space requires some little deliberation. 
The advertisement manager of the journal in question 
may advise on this, but his selection of a position 
should not be accepted first hand. Obviously the 
main matter to be kept in view is the hind of 
appeal which is to be made.  This'should govern the 
position taken. In the columns of one paper the number 
of appeals can be many and varied. For this reason the 
space purchased can easily be spread over different sections 
of the reading matter. “ Wants, “For Sale,” “ Apart- 
ménts and Houses to Let,” are read regularly by every 
class of newspaper buyer, aud make admirable positions 
for the insertion of “catchy " advertisements. The rates 
also are comparatively low. Where bona fide advts. 
only are inserted in such columns some position at the 
head or foot of them may probably be obtained. The 
“ сору” to fill the space purchased should be carefully pre- 
pared. Preferably some distinguishing and distinctive 
border or catch line should be adopted, and the matter in 
or below this should be constantly changed. It is waste 
of money to fill costly spaces with cheap copy. Better to 
leave newspaper advertising alone entirely. A little reflec- 
tion will, however, show that some good may come of a 
judicious investment in newspaper space. In another issue 
we hope to give further details, 


Newspaper 
Advertising. 


Telegraphic Address: 
¢ '"OERILIK LONDON.“ 


Telephone: 
No. 4167 Gerrard. 


Who attending a music hall has not been 
amused, annoyed, or mayhap aggrieved, at the 
advertisement curtain displayed to view once 
or oftener during the performance? Many traders will be 
cajoled into making use of this space with little subsequent 
result. That the“ position" has some value may be judged by 
the absence of empty spaces and the presence of names well 
worn in thè advertising campaign. We have never yet noticed 
an advertisement of electric lighting, heating and power 
on any of the curtains it has been our fortune, good and ill, 
to gaze upon. Without knowledge of the rates prevailing for 
the spaces on these curtains we should commend Шеш as 
“live” positions to the station manager. His appeal to 
the public may be surrounded by Bosco’s Beef, Weekly's 
Whisky, Pulper’s Jams and Garlick’s Pickles, but what 
does that matter? The consumption of each and all of 
these is rendered more enjoyable in the “ limpid light of a 
glow lamp, or the browsy breeze of an electric fan.” It із 
not a location in which the matter can be constantly changed, 
but for keeping the name “always there ” it has few equals. 
As we have intimated, it has its value, and the station 
manager should not buy the space for more than its real 
worth. 


Curtain Ad- 
vertisements. 


“lacal” Petrol Electric Sets. 


MALL comhined engine ard dynamo sets are becoming 
S more popular for country-house lighting, and the supply 
of these compact units has in itself created a distinct 
demand. Messrs. R. J. Nicholson & Co., Corporation-street, 
Manchester, have equipped quite a number of country houses 
with their “Ideal” petrol electric units, and they inform us 
that they give every satisfaction. In the sets thernselves the 
engine and dynamo are coupled together and fixed to the same 
bedplate, all belting is dispensed with and the space occupied 
is small. All parts in both engine and dynamo are made to 
gauge and are interchangeable. The engine is petrol-driven, 
vertical, two-cycle in action. The design eliminates all moving 
valves, the passage of the piston opening and closing the ports 
udmitting and discharging the gases. This design is said to 
entirely overcome the vibration nuisance Governing is by 
means of a horizontal centrifugal governor actuating a valve 
on the piston side of the carburettor, which throttles the mix- 
ture. Simultaneously with this throttling is a variable regula- 
tion of the air admission. A lever is provided by means of 
which the gas may be regulated by hand while the engine is 
running; this permits of a speed adjustment at will. The 
engine is started with a handle and free clutch in the same way 
аз a motor-car engine. Lubrication is effected by “splash ” 
in the crank case to the crank and connecting rod. The piston 
is lubricated from a sight-feed lubricator fixed on the cylinder 
head, and the ignition is electrical, with induction coil and 
accumulator. 
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polyphase Induction Motors. 
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HE large number of power stations furnishing alter- 
nate currents, either two or three phase, for power 
purposes has increased so much of late years that a 

corresponding demand for induction motors for these cir- 
cuits has been created. Although it labours under several 
disadvantages—such as speed inflexibility and low starting 
torque—the polyphase induction motor has a distinct field 
of utility, and up to the present it has filled it well. The 
design of motors of this type differs considerably, and the 
various makers have their own special features to commend 
them. Messrs. Marples, Leach & Co. have just issued par- 
ticulars of their standard machines for all kinds of a.c. 
circuits, and some details will doubtless be of interest. 

The motors are built in two styles: (1.) with short-circuited 
rotors, and (ii.) with slip rings. The former is the simpler 


Fig. 1.— Three Phase 
Motor with special 
short circuiting 
device for slip 
rings. 


machine, but above certain sizes and for certain duties it 
is not used, a machine of the slip-ring pattern being em- 
ployed. We are informed that the rotor of the short-cir- 
cuit type of machine is built up without joints in the con- 
ductors, either mechanical or soldered, the windings being 
cut from a single piece of solid metal. This is a valuable 
feature, as, in case of overheating, there is no likelihood of 
conductors coming loose and doing damage by flying out 
of the machine. 

The slip-ring machines, above a certain output, are pro- 
vided with a form of short-circuiting device, which cuts 
out the starting resistance, raises the brushes from the 
slip-rings and at the same moment closes the rotor circuits 
as if they were solid, as in the case of the short-circuited 
tvpe. А three-phase motor with this arrangement fitted is 
illustrated in Fig. 1. It will be noticed that a handle is 
provided outside one of the main bearings,and this is coupled 
to à lever by which the brushes are lifted from the rings 
and the windings coupled up without the starting resis- 
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Fig.2.—Slip Ring Motor 
with Speed Reduc- 
tion Gear, 


tance. At first sight this might appear an unnecessary 
complication, but the raising of the brushes obviously 
decreases the wear and tear, both of them and the slip- 
rings. The risk of stoppage of the machine throngh 
defects in the brush gear is at once removed, and also 
the possibility of sparking occurring is practically elimi- 
nated. An improvement in the efficiency is also claimed. 

These motors are also built with speed-reduction gear, 
forming part of the motor carcase. Fig. 2 illustrates a 
slip-ring motor, without the special short-circuiting device, 
fitted with reducing gear. Standard ratios of reduction are 
3:1, 4: 1, 5:1 and 6:1. The gear wheel and pinion can 
be enclosed in a dust-proof casing. 

А line of single- 
phase motors is also 
included in the com- 
pany's standard range 
of a.c. motors. | 

The standard fre- 
quency forall machines 
is 50 periods. Motors 
for other frequencies 
are also built. The 
starting torque of slip- 
ring motors is said to 
be 21 times full-load 
running torque. The 
machines are made 
to withstand Z5 per 
cent. overload for half- 
an-hour, 40 per cent. 
for three minutes and 
momentary overloads 
of 2 to 2} times full 
load without injury. Liquid starters are supplied, but these 
are not suitable for speed regulation. Fig. 3 illustiates a 
type of these with worm drive. 


Fig. 3.—Liquid Starter with worm 
operating gear. 
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Hundreds of Installations 
Prove its Value. 


An Electrically Wound Time Switch. 


HE ordinary pattern of time switch with eight-day 
clock labours somewhat under the disadvantage of 
requiring winding up periodically. То obviate this 

difficulty arrangements сап be made for winding the clock 
electrically from the circuit in which the switch is 
placed. The Reason Mfg. Co., of Brighton, make a type 
of switch which is entirely automatic in action. Figs. 1 
and 2 illustrate this switch, viewed from the front and side, 
with covers removed. At the top of a stout metal base 
the switch contacts are fixed on insulated bases and are 
bridged by brush lamin carried at the end of a swinging 
arm, which is actuated by a separately wound spring at the 
back of the plate. The switch is tripped by the clock 
mechanism, which releases the spring holding the switch 
in the “on” position. The time for switching, both on and 
off, can be set on a dial at the front of the switch by the 
simple movement of a milled screw. 

The electrical winding of the clock 1з effected by a sole- 
noid at the back of the supporting base, the circuit of this 
coil being closed by a small carbon break switch which may 
be seen to the left cf the illustration in Fig. 1. This same 
switch is shown open in the side view, Fig. 2, and as carbon 
contacts are used it will safely break the solenoid circuit. 
Across the terminals is a non-inductive resistance to reduce 


Fig. I. Front View of Time Switch with cover removed. 


sparking and to take the inductive “ kick ” of the solenoid. 
when switching off. | 

The switch is made in three types: (i) Fitted with a.p. 
switeh up to 15 amperes capacity, with carbon break, for 
250 volt circuits. This type is also made up for two-rate 
meters and as achange-over switch for arc and incandescent 


Fig. 2.—Side View of Time Switch showing working parts. 


lamp circuits. (ii.) Fitted with d.p. carbon-break switch up 
to 15 amperes capacity for 500 volt circuits, which cau 
also be used for change-over purposes. (iii) Fitted with 
separate switch box containing solenoid-operated d.p. quick 
make-and-break switch actuated by local cireuit which is 
opened and closed by a small time switch. This is made 
for capacities up to 100 amperes for 500 volt circuits. The 
switches are suitable for a.c. and d.c. circuits, and we are 
informed that they only require about 1 unit of energy per 
annum to operate them. Features of the switch are the 
use of ample power to operate the switch mechanism, the 
independence of the clock motion of the switch parts as far 
as operating is concerned, aud the substantial construction 
of the current-carrying parts. In the larger patterns of 
switch magnetic blow-outs can be supplied in addition to 
carbon breaks, 


^ 
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Crane Motors. 


HE demand of crane makers for motors having a 
special rating for high-duty service has now to be 
met by motor manufacturers with machines built 

expressly for the purpose. Siemens Bros. Dynamo Works 


(Ltd.) inform us that they supply crane motors for all out- 
puts, speeds and voltages, and in the alternate-current types 
for all frequencies. 


As such motors are called upon to 


Exterior View of Crane Motor with Magnetic Band Brake. 


operate in confined spaces they are built up on compact 
lines and are also completely enclosed. A rectangular cast- 
steel frame is used for the tieid carcase, and cast-iron end 
shields, bolted on to large circular seats, serve as supports 
for the bearings. Ву rotating these shields the base of the 
motor can be set for a horizontal, vertical or overhead 
support to suit the type of drive required. This adjust- 
ment 18 an interesting and valuable feature of the motor, 
as in crane operation it is frequently necessary to drive by 
wearing from several positions. On the crab of an overhead 
travelling crane, for instance, the motors may be fixed on 
horizontal bases For traversing the motor will be bolted 
vertically against one of the span girders of the crane, 
while for travelling the motor inay have several positions. 
With jib, pillar and dock cranes the motors will also require 
to drive from a variety of po-itions. An illustration of the 
motor is given herewith. The bearings are ring-lubricated, 
and the field coils are so disposed as to be removable from 
any pole without disturbine others adjacent. The arma- 
ture is of standard build, ii the motor is fitted with a 
self-contained magnetic brake. 


Che Pinion Drive. 
E referred several months back to the impetus 
W given by electric motors to the use of pinions for 
the direct driving «! machinery, and specially 
mentioned the value of paper pinions for this purpose. The 
British Insulated & Helsby (bles (Ltd.), who are makers 
of the Prescot paper pinion, have recently published an 
exhaustive booklet on the sul cct, in which some interest- 
ing data of these pinions are given. The makers state that 
the strength of a tooth of com:pressed paper is equal to 
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that of cast iron of the same dimensions, but is more 
elastic. The maximum safe speed for the pinions is 

3,500 ft. per min. Under treatment with a special graphite 
lubricant and after being in service some time, the 
compressed paper assumes a highly polished surface, and 
the frietion between the paper and metal teeth is con- 
siderably reduced. The best results are obtained with 
the spur wheel engaging with the paper only and not with 
the metal shrouds. The paper portion of the pinion is, 
accordingly slightly wider than the spur wheel. One paper 
pinion should be used in each pair, or every alternate one 
in a train. The pinions materially reduce the 
noise so common to metal gears. The teeth 
are machine cut in each case, and customers 
can be supplied with blanks in which to eut 
teeth as desired. The centre of the pinion is 
always metal bushed. Special plant has been 
laid down at the Prescot works for the making 
of these pinions, and in the latest publication 
issued some interesting illustrations of the 
pinions in use are given. One of these is a 
16 ft. boring mill, operated by au indepen- 
dent motor, an example which represents а 
fairly constant but heavy load ou the 
driving mechanism. The largest pinion 
illustrated is one of 24in. diameter. The 
standard shape of teeth is involute Brown 
and Sharpe. It is interesting to recall the fact 
that the makers first introduced these pinions 
into their own works, having experienced 
considerabletrouble with ordinary pinions and 
spur gearing. We understand that the prices 
compare favourably with rawhide, but the 
life is stated to be greater with the paper 
pinion. 
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A Dew Drum Cope Controller. 


TNRUM type controllers are now usually em- 
D ployed for the control of large ə.c. and d.c. 

motors because of their compactness and ease 
of handling. The general practice adopted in the 
design of these controllers has been to employ a 
number of fixed contact fingers and change the con- 
nections to them by means of metal rings or sectors 
spaced apart on the controller drum. For control | 
of heavy capacity d с. circuits powerful magnetic 
blow-outs are fitted to extinguish the are at the 
moment of breaking, this being generally intense on 
account of the slow break provided by the move- 
ment of the drum. Heavy arcing also takes place 
in large drum-type controllers for a.c. service. 

We give an illustration of a new pattern of con- 
troller which retains the main features of the drum- 
type as far as appearance is concerned, but which 
has been designed to afford a quick break at each 
switehing poiut. It will be observed that knife 
switches are fitted in а horizontal position to an 
insulating base, being pivoted thereon and con- 
trolled by strong springs. Extensions of the switch 
blades at the back of the hinged support serve as 
heels against which the cams on a controlling drum 
engage ‘and press each switch into its clip contacts. 
The cams on the drum are arranged to give inde- 
pendent action to each switch, so that as the 
barrel is moved round either for switching on or off, 
each drops into or snaps quickly out of its contact. 

The controller illustrated is in use on a 30 HP. 
а.с. haulage.gear fixed in the workings of a fiery 
mine, [t "controls the rotor circuits of a 500 volt 
slip-ring motor and is built to give six speeds in 
either direction. The reversing switch may be seen 
at the top of the controller below the cover. It 
is operated from the main handwheel by gearing, 


and is a plain throw-over switch. for reversing the os 


connections of two of the phases. The three sets 

of switches below are in the legs of the rotor 
windings. They cut resistance in and out of cir- 

cuit to give the speeds required, and the cams on 

the drum are so placed that one switch in each set (of the 
three legs of the rotor) is cut in or out simultaneously. 
The feature of the controller is the prompt cut-out of the 
knife switches at all times irrespective of the speed at 
which the handle is moved. 

The lower end of the drum is fitted with a disc having 
V-notches in its rim, the position of these corresponding 
to the switching points of the controller. A spring- 
actuated roller drops into these notches securely holding 
the drum on the point and allowing the handwheel to be 
released. As will be seen from the illustration, the hand- 
wheel is substantially made and of large diameter. It is 
fitted with a shrouding ring which encloses the gear used 
for driving the cam drum. This gearing is necessary 
because the handwheel moves through a half circle, olock- 
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[Үй MBA TO D OY SUL GARE. З. 


. View of Knife Switch Contacts, and operating Cam Drum 
in New Controller. 


wise and counter-clockwise for the forward and reverse 
positions of the controller. For each 3 revolution of the 
handwheel in either direction the cam drum makes опе 
complete revolution. 

The controller easing is of cast iron, with hinged door 
making à gas and water "tight joint, an important feature for 
colliery service. In addition the resistance units are an 
integral part of the controller and are enclosed with it as 
part of the casing. The connections between these and 
the switches are consequently quite enclosed, and, more- 
over, are neatly made without having recourse to loose and 
straggling cables. 

These controllers are made in standard sizes for a.c. and 
d.c. circuits and for шу voltage or capacity by Engineering 
Instruments (Ltd.), 2725, U pper-street, Islington, N. 
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- bofograpbic Arc Camps. E 


ably by the introduction of electric lighting, more 
particularly with arc lamps, and the last few years: 

have witnessed the development of numerous devices for’ 
The enclosed are 
lamp is greatly in demand for work of this kind because of 


PE iy de ы photography has profited consider- 


use in photographie printing rooms. 


7. 


| | 1 
Fig. I. Adjustable Hanging. Frame with Two Lamps. 
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ments is possible with 
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ELECTRIC LIFTS — 
ер" aW i - ur 
m 1 | A > lix 4 — ; LN A. Smith & Stevens. 


because they look alike outside, 


its long burning hours and the medijun strength of vhe 
light which it emits. The diffusion of the light is also 
good, and by the aid of reflectors it can be directed to any 
desired spot. The Union Electric Co.'s pure carbon lamps 
are made specially for photographers' use, and in addition 
to supplying the lamps, a number of useful fitments can 
be furnished. We illustrate a convenient travelling car- 
riage designed to run on overhead rails and also to carry 
one or more arc lamps. The latter are supported from 
small two-wheel trollies the brackets of which are fitted 
with a swivel pin. On 
this a frame, carrying 
the lamp attachment, is 
made toturnsothat a large 
combination of  move- 


the trollies and pivot 
suspension. The stan- 
dard pattern of carriage 
has 8ft. 23 in. centres, 
but carriages for greater 
spans can be provided as 
required. The lamp- 
holders are also pivoted 
and the supporting frame 
is telescopic to give adjust- 
ments in а vertical plane. 
The lamps shown on the 
frame in Fig. 1 are for di- 
rect-current circuits only. 

Fig. 2 illustrates an- 
other method of support- 
ing two copying lamps 
with reflectors from the 
floor. The same style of 
fraine is used, but a floor 
carriage is fitted with 
castor wheels for conveni- 
ence in transport. А com- 
plete range of lamps for 
photographie work is sup- 
plied by the Union Elec- 
tric Co. In addition to 
the enclosed patterns il- 
lustrated, an open-type 
lamp is supplied with spe- 
cial parabolic reflector for 
the concentration of the 
light of the arc. The series 
of lamps also includes 
transformers and choking 
coils. 


Fig. 2.—Adjustable Stand with 
Two Enclosed Lamps. 
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A Dew Circuit Breaker. 


USES are now subjected ty more severe competition 
with automatic protective appliances for electric 
circuits, the number of which is constantly on the 

Increase, A worthy addition to the ranks of circuit breakers 
ig а new pattern which the Ediswan Company are making 
at their Ponders End works. Ап illustration of the latest 
arrival is given herewith and a glance will be sufficient to 
give the idea of compactness in the design and simplicity in 
the construction of the breaker. A substantial and “springy ” 
brush contact of the self-cleaning pattern is fitted and the 
final break is made on carbon blocks, attached to light 
springs, well above the main contacts. The carbon blocks сап 
he easily renewed, as the illustration shows. The principal 
supporting parts are stout castings, stove enamelled, to 
give a neat finish to the assembled elements. The handle 
is loose and independent of the movement of the switching 


* 
> Oe 


WINE 


i 4 


— 
— 
— 


! 


iil 


Ediswan Carbon Circuit Breaker, 


arm, so that the breaker cannot be held on the line with 
an abnormal current passing. The switch is held in 
by a knuckle lever against a dead centre which is 
“tumbled” by the tripping coil through a suitable 
latch. A powerful spring brings the switch smartly 
out. The main brush cannot be jarred from its position by 
even excessive vibration. The overload coil is attached to 
the switch base at the side, and the plunger, which is gravity 
controlled, knocks upa short lever connected with the trip 
latch in the switch mechanism. This lever-can also be 
hand operated from a push button above the main coil, 
The breaker is being made for capacities up to 800 am- 
peres and pressures up to 200 volts. A complete pamphlet 
giving full details and prices will be issued shortly. 
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Compensated Variable 
Speed. Motors. 


INCE the revival of the interpole for direct-current 
motors the manufacture of machines fitted with this 
useful compensating device has largely extended. 

The British Electric Plant Co., Alloa, N.B., have experi- 
mented considerably with motors built in this way and 
have now standardized a complete line of such motors, and 
recently have issued an interesting booklet regarding them. 
They state that the machines they have adapted for this 
special service have proved to be completely stable under 
speed variations up tol: 5. Even at the top speed, which is 
fixed by considerations of mechanical safety only, any 
overload up to three times the normal can be applied 
momentarily without sparking. The auxiliary poles are 
wound so as to counteract the re-action of the armature 
and to create a commutating field large enough to balance 
the reactance voltage, and by this means to suppress 
sparking. The main field coils, as well as the auxiliary 
coils, are wound on formers, are insulated, taped and baked, 
and then slipped over the pole limbs. There is no crossing 
of windings. With regard to the output of a certain size, 
this is fixed by the lowest speed. If, for instance, a 230 
volt motor of 74 Н.Р. with a 4 to 1 range be required, 
and it is considered that a top speed of about 1200 must 
not, for mechanical reasons, be exceeded, then one has to 
select a motor which will do slightly less than 7} H.P. at 
300 r.p.m. Motors of this type are specially applicable to 
driving machine tools, paper printing presses and for 
calico printing and other machines and fans in the textile 
and paper-making trades. Also for reversible motors, as on 
cranes, hoists, capstans, for motors subjected to heavy 
variations of load and even overload, like rolling mills, 
colliery winding and hauling gears, and for high speed 
centrifugal pumps. 


Lampholder Fans. 


HE use of a lampholder as a point from which to dis- 
tribute cooling breezes is frequently overlooked by 
the average consumer of electrical energy. Perhaps 

it is that he is unfamiliar with the existence of fan motors 
sufficiently small to insert in the place usually occupied by 
a lamp bulb. А series of diminutive motors fitted with 
fan blades is manufactured by К. Figueras & Cie, Rue 
Pajol, Paris, which possesses points of novelty. The motor 
is little larger thay an ordinary lamp bulb, and is built 
with due regard to econoinical operation and cool running. 
It is a two-pole machine with a tiny slot- wound armature. 
The commutator has radial bars and horizontal brushes of 
carbon press against its working face. It is claimed that 
the energy consumption is about one-fifth that of a 16 c.p. 
lamp. The lampholder plug is interchangeable for use in 
either a bayonet or screw-socket holder. The motor can 
be placed iu any type of fitting, either for pendant, 
standard, bracket or desk use. The fans are made for any 
of the voltages now cummonly supplied. | 
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Feed Water Apparatus 
Harris Patent Feed Water, Ltd., 82, Victoria-street, S. W. 
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Dugdill (J.) & Co., Failsworth, near Manchester .............................. — 
Edison & Swan United Electric Light Co., 36-37, Queen-st., Cheapside, 
Londob, , ðV cates ib vive Ré Ne Da eter EN FER 63 
General Electric Co., Ltd., 71, Queen Victoria-st., E.· CO — 
Fuses and Fuse Boxes 
Reyrolle (A.) & Co., Ltd., Hebburn-on-Ty ne. . . . . . 13 
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Crompton & Co., Salisbury House, London Wall, E. C.; & Chelmsford 11 
Elliott Bros., Century Works, Lewisham, & 36, Leicester- -square, 
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Weston Electrical Instrument Co., Ltd., Audrey House, Ely-place, 
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Henley's (W. T.) Telegraph Works Co.. Blomfield-st., London, E.C. ; 
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DYERS, LITHOGRAPHERS uu 
CARPET WEAVERS, COLOUR PRINTERS, 
SILK MERCHANTS, . . . . . 


And all Trades requiring a 


PURE WHITE LIGHT 


EXAGTbY 


RESEMBLING 


DAYLIGHT 


Should send for particulars of the 


“EDISWAN CARBONE” 
WHITE FLAME ARC 


to the 


BDISON & SWAN UNITED ELECTRIC LIGHT (0, 


36-37, QUEEN STREET, CHEAPSIDE, E.C. 
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Lancashire Dynamo& Motor Co., Trafford Fark, Manchester.. . — 
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ens... ð ᷣ 8 36 


Union Electric Co., Ltd., Park-street, Southwark, London, S. E... 53 
Publishers (Blectrical) 
“ Electrician " Printing & Publishing Co, Salisbury-ct,Fleet-st,London 
Switches and Switchboards 
Crompton & Co., Salisbury House, London Wall, E. C.; and Chelmsford 41 
Edison & оп "United Electric Light Co., 36-37, Queen- st, Cheapside, 
London, AS MM 63 
I.T.E. Electric Co., 28, Gt. Russell- BUG Wits uci 
Nalder Bros. & Thom son, 34, КУ сабада, оар Е.С. — 
Reyrolle (A.) & Co., Ltd., 'Hebburn-on. Tyne ....... 43 
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Henley’s (W. T.) Telegraph Works Co., Blomtield-st , London, ECs 


and at North Woolwich and Gravesend 41 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E. C., London. 64 
Johnson & Phillips, Ltd.. Old Charlton, e tois lave, 18-49 
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Henley's (W. T.) Telegraph Works Co., Blomfield-st., London, E. C.; 
and at North Woolwich and Gravesend eere eterna nno 11 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E. „and 106, Cannon-street, E.C., London  .......... кызай» G4 
Ventilating Engineers 
Davidson & Co., Ltd., Sirocco Engineering Works, 13, Victoria-st., 
London, S.W., and Belfast, Manchester and Glasgow............... 47 
Wire (Covered and Uncovered) 
British Insulated & Helsby Cables, Ltd., Works: Prescot, Helsby and 
Liverpool Mme" — 
Henley's (W. T.) Telegraph Works Co., Blomfield-st, London, E. С.; 
and at North Woolwich and Gravesend 44 
India Rubber, Gutta Percha & Telegraph Works Co., hs RE 
town, E., and 106, Cannon-street, E.C., London 64 
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Undamped Oscillations. 

SINCE the advent of undamped oscillations, as produced 
by PouLseEn’s electric are, it has generally been supposed that 
the oscillations are not only undamped but also normally 
uninterrupted ; but at his recent Friday evening discourse 
at the Royal Institution, Prof. FLEMING showed an 
experiment proving that these oscillations are actually 
interrupted at times, although the interruptions may be 
extremely brief. To most people the effect of moving an 
object illuminated by an alternating-current arc to and fro 
ix quite familiar; the effect obtained is that of a number 
of images separated more or less by dark spaces, owing, on 
the one hand, to the persistence of vision, and, on the other 
hand, to the fluctuations of the light. Prof. FLEMING 
showed a corresponding experiment in electrical oscilla- 
tions by moving or rotating a Neon tube about a line per- 
pendicular to its axis neara helix carrying such oscillations. 
If the tube isstationary it glows brilliantly, but upon rota- 
tion the disc of light is not uniforin, presenting the appear- 
ance of radial dark bands and dark spaces. Another 
interesting: expertment shown by Prof. FLEMING was the 
effect of undamped oscillations ina closed wire circuit con- 
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taining capacity and inductance shunted across a Poulsen 


arc. Such a circuit acted very powerfully on a similar 
closed and syntonie secondary circuit at a considerable dis- 
tance, and Prof. FLEMING expressed the opinion that the use 
of undamped oscillations in that way might once more bring 
forward the possibility.of so-called wireless telegraphy by 
electromagnetic induction, which was attempted with some 
success many years ago by TROWBRIDGE, PREECE, LODGE 
and others, but was abandoned in favour of wireless 
telegraphy as we know it to-day. 

— 
Electricity in Farming. 


Ir isa common complaint that the farmer has a hard 
time, though it is sometimes hinted, rightly or wrongly, 
that he is by no means up to date in his methods. In 
America, where people are up to date as a matter of course, 
the farmers alongside electric railways running through 
agricultural districts have been taking advantage of facilities 
offered to them by the railway companies, and utilising 
electrical energy for agricultural purposes, such as the driv- 
ing of chaff-cutters, churns and other appliances. In this 
country, the farmer who is fortunate enough to live in the 
neighbourhood of the mains of the Durham Electric Power 
Supply Co. is about to have the same advantages placed 
at his disposal, for it is reported that the Company is offer- 
ing to supply current to such consumers at the low rate of 
0˙55d. per unit. It will be interesting to see if the farmer 
will take advantage of this offer, and so convert what is 
generally regarded as an unsatisfactory position into some- 
thing more тозу; it is quite possible that the enterprise of 
a few successful farmers may create an industry advan- 
tageous to both sides, for not only are there agricultural 
implements requiring power, but it is a question whether 
the application of electricity may not yet be brought promi- 
nently forward as a means of increasing the fertility of the 
ground. 


Light Railways. 


DurinG the last two or three years there has been a 
decided drop in the number of applications made to the 
Light Railway Commissioners. Such applications have to 
be made during May or November, and, in looking 
over past years’ records, it is noticeable that, although the 
applications in May, 1898, were 35, and in May, 1899, 
40, they have steadily dropped since that time. ‘Che 
number this May has fallen to 11, and, judging from the last 


‘two years, the applications in November are not likely 
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to be much greater. Of these 11 applications, four are for 
extensions of time or amendment of existing powers, and one 
is for an udditional mile of line, so that only six new 
schemes are proposed. It, therefore, appears that the 
object of the Light Railways Act has been more or less 
accomplished, and that very few agricultural districts 
remain which are sufficiently tempting, from the financial 
point of view, to induce the promoter to put down a light 
railway. The time seems to have come when the Light 
Railways Act should be amended and its scope enlarged, and 
the Commissioners should have powers conferred upon them 
to refer such schemes as appear to them to be useful direct 
to Parliament for final decision. At present engineers and 
promoters are indisposed to waste time and money in pre- 
paring light railway projects owiny to the unsatisfactory 
state of the law, and to the opposition of railway companies 
and local authorities. We hope, therefore, that the Govern- 
ment will find time in the 1908 Session of Parliament to 
submit proposals for the much-needed amendment of the 
Light Railways Act, and for a similar amendment of the 
Electric Lighting Acts. 
— 

Electrical Equipment in Workhouses. 

So much evidence has been given at recent L. G. B. 
inquiries regarding the extravagant systems of electric 
lighting adopted in some workhouses that it is gratifying 
to hear of one in which the adoption of electric power and 
light is bringing about a considerable saving. In this issue 
we give a short description of the plant which has been 
installed for supplying electricity to the Brownlow Hill 
Workhouse at Liverpool. Although this plant is only of 
small size, very good results are being obtained; the works 
cost per unit during the first six months’ running amounted 
to only 0°59d. on a total output of 190,598 units, so that the 
estimated saving of £700 per annum is likely to be 
realised. The load factor is made as high as possible by 


power applications, and not only is the laundry electrically 


worked but the paupers are electro-medically treated as well. 


— 
Street Sweeping. 

DURING the last few years several proposals for utilising 
electric tramway equipments during the hours when they 
would be otherwise standing idle have been brought for- 
ward, and in some cases adopted. With this object in view 
an interesting experiment was made early one morning 
last week at Aberdeen. Two large rotary brushes belong- 
ing to the Streets Department of the Corporation were fitted 
on to one of the Corporation tramcars, and were arranged 
зо that any width of street from 7 ft. to 14 ft. might be 
swept. We understand that the experiment proved very 
satisfactory, so that further developments may be expected 
if the innovation shows a genuine reduction in the expen- 
diture on street sweeping as a whole. 


— nd 


Cripples and Crutches. 

WE have received from Messrs. Bemrose & Sons (Ltd.) a 
copy of “Crutches to help Cripple Children,” which is 
published this week in aid of the Lord Mayor's Cripples’ 
Fund. The publieation, which is sold at one shilling, 
cannot be described as electrical; in fact, we doubt if its 


excellent pages have even a passing reference to electricity ; 
but we are sure that electrical engineering, like all other 
professions, has its cripples who are only too anxious to 
secure financial crutches, and we therefore commend to 
our readers this effort to help those who have the 
misfortune to find life unusually hard from the very 
start. As a publication, we may say that its 60 pages 
inelude many interesting contributions in prose and verse 
by popular authors, and coloured reproductions of works by 
well-known artists, as well as drawings in lighter vein. 
The honorary editors, Sir DOUGLAS STRAIGHT and Sir 
JAMES D. LivTON, R.I., for the literary and art sections 
respectivelv, are to be congratulated upon the result of 
their efforts, and anyone investing a shilling in this publi- 
cation will certainly receive good value m return, and will 
derive satisfaction from aiding a good cause. 


— 222 9l — 


Engineering Conference, 1907.— It is announced that the 
discussions on the subjects, Superheated Steam for Loco- 
motives,” “ High-temperature Determination” and ‘Electric 
Furnaces,” have had te be abandoned. 


Royal Institution.— A general monthly meeting of the 
members of the Royal Institution was held on the 3rd inst., 
when the special thanks of the members were returned to Mr. 
Oswald Lewis for his donation to the fund for the promotion 
of experimental research at low temperatures. 


Oxford University.— Amongst those on whom it is proposed 
to confer honorary degrees at Commemoration on June 26th 
are: Sir Norman Lockyer, Sir William Ramsay, Sir William 
H. Perkin, Mr. T. A. Edison, Mr. Ludwig Mond and Prof. 
W. С. Rontgen. 


University of Manchester.—For some time past the need 
has been felt for more room in the engineering laboratories of 
the University of Manchester. Plans have been prepared for 
an extension, and building operations will shortly be com- 
menced on the north side of Coupland-street, near the physical 
laboratories. A main laboratory, lecture rooms, drawing 
office and boiler house are to be erected. 


Electrical Surveyors’ Society.—The third meeting of this 
society (consisting of surveyors attached to the various fire 
insurance companies) was held on May 27th, when a lengthy 
discussion took place on the subject of “ Flexibles.” On the 
opinion of the meeting being taken, it was unanimously 
agreed: That the use of flexible cord in places where hard 
wiring in conduit or wood casing could be used should be very 
strongly discouraged." 


American Institute of Electrical Engineers. —At the annual 
meeting of the American Institute of Electrical Engineers, 
held on May 21st, the following members were elected as 
officers: President, Н. G. Stott; vice-presidents (for a term of 
three years) L. A. Ferguson, J. С. White, W. C. L. Eglin ; 
managers (for a term of three years), B. G. Lamme, H. W. 
Buck, P. H. Thomas, M. Brooks; treasurer, С. A. Hamilton; 
secretary, R. W. Pope. 


Wireless Telegraphy Notes.—The Neue l'reie Presse states 
that experiments have lately been carried out in Vienna with 
the object of introducing а system of regulating public clocks 
by means of wireless telegraphy. These experiments, which 
are stated to have been successful, have been under the 
direction of Prof. Reithoffer and Herr Morawetz. A clock 
controlled on this principle was tested and was found to be 
quite uninfluenced by stray radiations and kept perfect time 
with the regulating clock, 3:72 miles away. 


Cable Interruptions. Date of Interruption.. 
Тагйа—Тапдшег............................ Jan. 18, 1904 
Garachico (Teneriffe)—Santa Cruz dela Palma July 12, 1906 
Grand Canary—Lanzarote .................. Sept. 18, 1906 
Panama—Buenaventura .................... Feb. 28, 1907 
Buenaventura—Santa Elena Feb. 28, 1907 
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Personal.—Sir William Ramsay, K.C.B., has been granted 
permission by the King to wear the Order of Commendatore 
della Corona d'Italia conferred on him by the King of Italy. 

At the conference of the South-Eastern Union of Scientific 
Societies to be held at Woolwich on Wednesday, June 1 2th, 
Prof. S. Р. Thompson, Е.К.5., will deliver the opening address. 


Electric v. Steam Traction.—The Giornale del Genio Civile, 
in comparing the cost of electric and steam traction on the 
Varese Railway, states that there was an increase of net 
revenue in the year 1902-3 over the year 1897 of about 
£15,758 in favour of electrical working. Probably part of 
this increase is due to the normal development of trade ; but 
it is worth noting that the proportion of expenses to revenue 
has fallen from 67:5 per cent. with steam working to 65:5 per 
cent. with electrical working. At present power costs 1-08d. 
per unit, but when a water-power plant now under construc- 
tion is completed, it is estimated that the cost per unit will 
fall to 0:454. per unit, with a consequent improvement in the 
economic results. 


A New Arrangement for Trimming Arc Lamps.— L’ Electro 
gives an account of a new arrangement by which arc lamps 
may be more easily raised or lowered. This apparatus is 
characterised by the suppression of the usual suspension with 
winch or counterpoise, and the lamps are suspended by chains 
passing over pulleys. For trimming the lamp a bamboo rod ter 
minated by nippers is used, together with a long leather strap 
fitted with a hook. This hook is placed in an eye at the end 
of the suspending chain, so that the strap forms a continuation 
of the chain. By a slight jerk the chain is detached from 
the pin on which it is fixed, and the lamp is allowed to 
descend, the extra length of suspension necessary being sup- 
plied by the strap. Аз soon as the descent begins the current 
is cut off. When trimming is finished the lamp is raised by 
pulling on the strap ; the last link of the chain is then fixed on 
the pin and the belt detached. Current is switched on directly 
the lamp reaches its proper place. An automatic brake pre- 
vents a fall or too sudden a movement. ` 


Electrically-driven Paper Mill in Japan.—The Western Elec- 
trician gives an account of an electrical installation which will 
shortly be erected in a paper mill at Hokaido, Japan. Current 
from a hydro-electric station will be transmitted 15 miles, at 
a pressure of 46,000 volts and a frequency of 60, for driving 
the motors. At a sub-station, near the mill, the voltage will 
be stepped down to 2,200 and 2,100 volts. In the paper mill 
five 750 Н.Р. 2,000 volt induction motors will be used to drive 
the pulp grinders, These motors have an external resistance 
in the armature circuit and controllers to vary the speed. 
Each motor will have an extended shaft and will be so placed 
between two pulp grinders that both grinders can be driven 
directly without belting. Each of four beater machines will 
be driven by a 350 H.P. induction motor, operating at a 
potential of 2,000 volts. А fifth will be driven by a 200 н.р. 
induction motor, and all will be operated on the rope-drive 
system. 


Iron and Steel Institute.—It is announced that the autumn 
meeting this year of the Iron and Steel Institute will be held in 
Vienna on Monday, Tuesday and Wednesday, September 23, 
24 and 25. The route to Vienna has been arranged via Zurich 
and Innsbriick, in each of which towns a day will be spent to 
allow places of interest to be visited. During the three days’ 
stay in Vienna papers will be read and discussed, the meetings 
being held at the headquartersof the Vienna Society of Engineers 
and Architects. The members will be received by the Burgo- 
master, and a special performance will be given at the Imperial 
Opera House. On September 26th three excursions will be 
made, to the Prager Eisen Gesellschaft and to the works of 
the Bóhmische Montangesellschaft, to the Alpin Montan- 
gesellschaft and to the Witzkowitzer Gewerkschaft and the 
Oesterreichische Berg- und Hütten-gesellschaft. The travel- 
ling arrangements are in the hands of the Tourist Agency of 
the Great Northern Railway, 2, Charing Cross, S.W., to whom 
members should apply for further information. 


Deposition of Copper on Aluminium.— The Mechaniker 
describes а process of obtaining a permanent coating of 


copper on aluminium, which is due to an American in- 
ventor, Mr, A. Giroux. The bath consists of a solution 
made up as follows: 9°46 litres of distilled water, 241 gr. 
of scdium carbonate crystals, 198 gr. of sodium bisulphate 
crystals, 241 gr. of neutral copper acetate, and 241 gr. 
of potassium cyanide. The sodium carbonate is dissolved 
in 6:6 litres of warm water, and the sodium bisulphate 
added, from time to time, in small quantities. The copper 
acetate is then finely powdered and added in small quantities, 
while the solution is stirred vigorously. The potassium 
cyanide is dissolved in 2:8 litres of water, and when the solu- 
tion is cold it is added to the first. The whole is then stirred, 
heated and filtered. А bath made up in this way will give a 
thick coat of copper if care is taken not to use a current 
greater than 0-4 ampere at 3 volts for every 96 sq. cm. of 
aluminium treated. Mr. Giroux finds that the preliminary 
treatment of the aluminium is quite as important as the 
proper composition of the bath. The scraping should be done 
as quickly as possible, for the aluminium oxidises very quickly. 
To do this the aluminium is plunged for an instant into a solu- 
tion of potassium cyanide, then it is rubbed all over with 
pumice stone. Directly it is quite clean it is placed in a hot 
solution of potash, and is left there till it gives off bubbles of 
gas. It is then washed in cold water and in a solution of 
bichloride of mercury and potassium cyanide dissolved in 
water. This operation is repeated, and the aluminium i$ then 
placed directly in the bath. 


Society of Engineers.— At the meeting of the Society of 
Engineers, held at the Royal United Service Institution, White- 
hall, on June 3rd, a Paper was read on ** Working Experiences 
with Large Gas Engines," by Mr. Cecil A. St. George Moore. 
In his Paper the author dealt with the relative advantages of 
the two and four-stroke cycles, the Körting and the Oechel- 
hiiuser engines being taken as the most prominent examples 
of the former type. The author considered that the thermal 
and mechanical efficiencies of the Kórting type of engine were 
lower than in the case of the four-cycle type, and he gave re- 
sults of tests bearing out this conclusion. He also gave some 
details of the design of the piston and cylinder of the Körting 
engine, and mentioned several defects in those parts which 
had given trouble, and described modifications in design that 
had been adopted to overcome those defects. After noting the 
essential points of a satisfactory packing, tbe author described 
а form of packing that he had found to work well in practice. 
Reference was made to the theory of stratification of the work- 
ing mixture as applied in the Körting engine, and an account 
was given of some curious effects noted on changing the posi- 
tion of the point of ignition in the cylinder. After noticing 
the utilisation of the waste heat of the exhaust, the author 
concluded by considering the properties of producer gas and 
its suitability for use in large engines. He laid great stress on 
the necessity for thorough cleaning of the gas, and mentioned the 
effects of tarry gas when supplied to an engine. He arrived 
at the conclusion that a percentage of about 27:0 of hydrogen 
in producer gas was not too great for its satisfactory use in 
large engines. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 7th (to-day). 
Roxau INSTITUTION. 


9 p.m. Meeting at Albemarle-street. Lecture on ‘‘ Studies їп 
High Vacua and Helium at Low Temperatures,” by Prof. Sir 
James Dewar, F.R.S. 


SATURDAY, June 8th. 
JUNIOR INSTITUTION OF ENGINEERS. 


Visit to the Works of Messra. Kodak (Ltd.), Harrow. 
FRIDAY, June 14th. 


PuysiciL Society. 


У p.m. Meeting in the Pender Electrical Laboratory, University 
College, Gower-street, W.C. Papers on Observations on the 
Electric Arc,” by Mr. W. L. Upson; on The Poulsen Arc as a 
Means of Producing Electrical Oscillations ” (with experiments), 
by Dr. J. A. Fleming, F. R. S.; and an Exhibition of a Direct- 
reading Conductivity Bridge for Rods,” by Mr. R. Appleyard. 
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ON RECORDING TRANSITORY ELECTRICAL PHENO- 
MENA BY THE OSCILLOGRAPH. 
BY J. T. MORRIS. 


About a year ago, during the course of a research on the 
oscillatory discharge of condensers, it became of importance to 
devise a simple and easy method of obtaining a photo- 
graphic record of a single train of electric oscillations by means 
of the Duddell oscillograph. A single train usually lasted in these 
experiments for any time from a twentieth to a two-hundredth 
part of a second. This requires a switch to be operated while 
the falling photographic plate has the beam of light from the 
oscillograph falling on it. So far as the author is aware, the 
methods which have been employed to record phenomena such 
as occur during the moment of switching operations, with any 
fair measure of success, have been of two kinds: The first 
consists in endeavouring to get the phenomenon to repeat 
itself periodically, if possible, by means of some form of com- 
mutator. This was done by Prof. A. Hay in 1895 when 
studying current rushes in transformers, for which purpose he 
recorded the phenomena by means of a Joubert revolving con- 

tact. More recently Dr. J. A. Fleming, F.R.S., in his inves- 
tigations on oscillatory dis- 
charges of condensers recorded 
the oscillations by means of the 
Duddell oscillograph, using the 
synchronous motor and there- 
by enabling the oscillations to 
be seen as well as recorded.* 
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‘Fic. 3.—MeErcury Poon AND 
NEEDLE Point Contact. 


Fra. 1.—ARRANGEMENT FOR 
Trippinc SWITCH. 


Lhe second method is to set a kind of cinematograph film 
‘rapidly revolving in front of the oscillograph and at once 
actuate the switch which causes the required phenomenon to 
take place, immediately afterwards stopping the rotating 
film. The film then has to be developed, and the small por- 
tion containing the desired record picked out. This method 
has been employed by Mr. Duddell (Jour. Inst. Elec. Eng., 
Vol. XXXVI., pp. 139-141) for examining switching opera- 
tions of cables. At its best, however, it is clumsy and expen- 

sive, though under certain conditions it may be impossible to 
use any other arrangement. 

Other methods have been adopted at various times, includ- 
ing that in which the Braun vacuum tube is used, but as far 
as the author is aware these inethods fail to give a sufficient 
degree of accuracy. | 

[6 occurred to the author that in the falling plate type of 
oscillograph the action of the falling photographic plate might 
be utilised to trip the switch which would cause the pheno- 


menon to take place; and he has employed this method and 
found it to work well. 


* A good series of oscillograms taken by this method 18 given in Dr. 


9 book, The Principles of Electric Wave Telegrapby,“ р. 238, 
plate I. 
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Method.—The arrangement is as follows: А suitable kind of 
switch is screwed on to the outer case of the oscillograph box 
(shown in Fig. 1), and is held in its first position, against the 
tension of a spring, by means of a strong linen thread (H) 
tightly stretched, which passes across the tube down which 
the plate (P) falls. The photographic plate in its descent cuts 
this thread and so releases the switch, which springs at once 
into its second position, thereby causing the required oscilla- 
tion. It will be observed that in the passage of the switch it 
breaks the circuit LAN, and makes the circuit LBM. 


Difficulties encountered with the Switch Contact.—For the study 
of such effects as the growth of current in a slightly inductive 
circuit, or the starting of а current through an incandescent 
lamp, it is highly desirable that the switch used should operate 
with precision. In certain cases investigated it has been found 
that a switch will take possibly a fiftieth of a second to com- 


Current Zero 


0 9910 : 0-015 0620 0025 
Time in fractions of a second 


Curve I.—TaPPING CONTACT. CURRENT STARTING OSCILLOGRAM. 


plete contact—.e., from the time that contact is first made to 
the time the circuit is finally closed. Many of the effects 
which it was desired to investigate are of shorter duration 
than this interval of time, and therefore it became imperative 
to find some form of contact which would close the circuit 
practically instantaneously. 


Forms of Switch Contacts employed.—Several forms of switch 
contacts were tried, and it will be of interest briefly to indicate 
what form they took and what difficulties were experienced 
in their use. The following four were tried in succession :— 

Tapping key contact. 

Mercury pool and needle point. 

Ordinary knife blade contact. 

Modified knife-blade contact. 

Tapping Key Contact.—An ordinary single-pole condenser 
discharge key was used (see Fig. 1) for testing this form of 
contact, in which a platinum stud attached to the lever of the 


CURVE II. —MEncuRY MAKE AND BREAK Contact. CURRENT OSCILLOGRAM. 


switch closes the circuit by striking a fixed platinum contact 
(see Fig. 2). On releasing the trigger of the switch, by means 
of the photographic plate and thread a record was obtained 
which gave a means of judging how this contact operates (see 
curve I). The result clearly shows that the contact rebounded 
four times, permanent contact being only obtained after 
0:023 of a second, thus rendering it useless for the present 
purpose of the experiment. 

Mercury Pool and Needle Point.—In this form of contact 
the circuit is closed by means of a steel needle or copper wire 
suddenly plunging into a little pool of mercury (Fig. 3). The 
steel needle was carried by a very light framework made of 
aluminium wire attached to the lever, which, as before, was 
released by the breaking of the thread. The needle acquired 
a considerable speed before it entered the mercury, but here 
again the contact was not perfectly eharp, though vastly better 
than the preceding. Contact was completed in from 0:002 to 
0:001 of a second. The circuit during the time of completing 
the contact was actually broken (curve IL), as in the preceding 
case, but apparently only once, this being possibly due to the 
formation of a ripple on the surface of the mercury. 

Ordinary Knife-blade Contact.—The contacts in an ordinary 
knife-blade switch were next used (Fig. 4) and here, though 


THE ELECTRICIAN, JUNE 7, 1907. 


293 


the brass blade was moving with considerable rapidity at the 
moment of entering the brass spring jaws of the switch, faulty 
switching invariably occurred. An examination of the oscillo- 
graph records leads one to the conclusion that the blade, on 
striking the jaws of the switch, and thereby making contact 
for the first time, causes them to rebound slightly before again 


== | E | 


Ето. 4.—Kyire BLADE Fic. 5.—Mopiriep KNIFE 
CONTACT. Brane СомтаСт. | 


closing оп to the blade—thus either completely breaking the сіг- 
cuit for an extremely short interval of time, if a very low voltage 
is employed, or with a higher voltage causing a small arc to 
draw out. In general the time taken to complete the contact 
in this case was of the order of 0°002 of a second. 


Modified Knife-blade Contact.—The previous result at once 
suggested the use of a modified form of the contact used above. 


Current in inductive circuit (0-0146 henry) 


Current 5 10 
Time in fractions of a second 


Current 


Current in approximately non-inductive circuit 
Curve III.—CunRENT GROWTH OScILLOGRAMS. 


On the brass blade of the switch an extension of ebonite was 
fitted having exactly the same width as the blade itself 
(Fig. 5, also E in Fig. 1). As the ebonite extension was 
already in the jaws of the switch before the switch was 
tripped, when the brass entered the jaws of the switch it 
quickly glided in without any jar at the moment of electrical 
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CURVE IV.—CHARGING CURRENT OSCILLOGRAM OF CONDENSER. 


0025 


contact. As far as the records taken with this form of switch 
contact go, it appeara to work absolutely instantaneously, but 
certainly within 0:0001 of a second. Needless to remark, the 
contacts must be moderately clean, and an ordinary working 
pressure of the jaws is necessary. Only on one occasion was 
there any failure recorded (see curve VII.), and this was due 
to the switch contacts not being clean. 
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CuBvE V.—OsciLLATonY DISCHARGE OF CONDENSER. 
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Results Obtained.—It is proposed here to give a few of the 
results obtained by the method, these being selected with a 
view to illustrating its application to various cases. The 
author hopes to present at some future date a number of other 
results obtained and a discussion of them in detail. 

Curve III. shows the growth of current in a circuit which 
was approximately non-inductive, and also in a circuit having 
an inductance of 0:0146 of a henry. 


Curve IV. shows the charging current of a paraffined paper 


condenser of capacity 4:35 mfd. when charged with a voltage 
of 127 volts through a resistance of 1,410 ohms. It will be 


0 0-005 0010 $ 
Time in fractions of a second 


— 40 
Zo 
* — 00 
5 Voltage 
Curve V‘'.—OscrLLoGRAM or STARTING CURRENT IN A 110 v. 32 c. p. 


Osram Lamp, 


observed from the oscillogram that the initial current is 0:084 
of an ampero, and if the current started absolutely instan- 
taneously this should be 0°09—z.e., 127 1, 410—a fairly close 
agreement considering that it is not possible to get a circuit 
absolutely non-inductive, and incidentally illustrating how 
nearly perfect the еи oscillograph ів. 

Curve У. shows an oscillatory discharge of a condenser, 
capacity about 10 míd., resistance 2 ohms, the inductance being 


«me 90 
Е Current 
— {0 
ТО 
Vol t 3 0 0-006 0-010 0-016 0020 


Voltage 
Curve VII.—OsciLLogRAM or STARTING CURRENT IN 220 v. 5 с.р. 
CARBON FILAMENT Lamp. 
NOTE —Only case of failure recorded of switching device. 


the 100 volt winding of a 24 kw. Packard transformer, the 
charging voltage being 26. 

Curves VI. and VII. show the starting currents taken by an 
Osram and a carbon filament lamp. 

Curve VIII. This illustrates the current through a fuse 
while “ blowing.” No. 46 bare copper wire was used which 
has a normal fusing current of 1:2 amperes, and the oscillo- 
gram shows that a maximum of 20 amperes was reached 
before the fuse melted, when an arc started which lasted for 
five or six thousandths of 
a second. The fuse was 
blown on a 120 volt direct- 
current circuit. 

Curve IX. shows how the 
arrangement can be used 
for studying current rushes 
into alternate-current trans- 
formers. The switching de- 
vice in Fig. 1 was so con- 
nected that as the switch 
arm sprang across it broke 
the circuit at A and almost 
instantaneously re-made it 


at B. These two contacts 
operated in curve IX. at the times indicated by F and С re- 


spectively. The transformer was working normally up to 
point F, leaving the core maguetised ; then on re-starting at G 
the current attempts to force the magnetisation up to unusually 
high induction densities and consequently low permeability, 
resulting in a current rush of possibly some 25 amperes in a 
transformer which normally takes 1 ampere as a maximum. 
In the oscillogram the current rush was so great as to carry 
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the spot of light a long way beyond the edge of the photo- i i i 

graphic plate; hence the биген: line is incomplete. The mee a E i анан 
dotted curves have been drawn in to show normal voltage and The results have been most satisfactory, and during the six 
current waves throughout the whole period under examination. | months ending March 30, 1907, а total output of 190 398 units 
The deformation is apparent in the voltage wave brought | was generated at a works cost of 0:594. per unit distinct! 
about by the excessive current during the “ rushes.” better than the estimated figure. The coal consumption ae 
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‘Curve IX.—OSCILLOGRAM or CURRENT RUSH INTO TRANSFORMER 
(100 Vout WixpiNG or 24 kw. PACKARD TRANSFORMER). 
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Curve X. gives the result of an attempt to determine the 
variation of speed of the photographic plate caused by its cut- 
ting the thread in its fall, by the use of a smoothly-running 
contact breaker. Careful measurements from the actual 
oscillogram show that the speed of falling is not affected to the 
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Fic. 1.—View oF SWITCHBOARD. 


unit was about 7 Ib., which with small sets working non-con- 
| | | densing may be considered very satisfactory. About 32,000 
extent of 1 per cent. in this case, although subsequent work | units were supplied for the laundry motors, the remainder 
has shown a speed reduction of between 1 and 2 per cent. in | being utilised for lighting and electro-medical apparatus. 
certain cases. | | The generating plant, which is seen in Fig. 2, comprises 
In conclusion, the author desires to acknowledge much | three high-speed steam sets, consisting of 120 H.P. enclosed 


valuable assistance given him by Mr. А. С. Warren and also | type Brush-Falcon engi direct ted to three 85 kw. 
by Mr. W. B. Medlam, both senior students yp BIDS Сесе endes оу AES w 


of the East London College. 


THE GENERATING STATION OF THE 
BROWNLOW HILL WORKHOUSE, 
LIVERPOOL. 


Brownlow Hill Workhouse, Liverpool, is 
one of the largest, if not the largest, poor law 
institution in this country, having an inmate 
population of about 4,000, apart from the 
officers and nurses. It has a hospital capacity 
of about 2,000 beds, and is the largest nursing 
training school in Great Britain. 

The buildings, some of which have been 
converted from ordinary workrooms to hospital 
wards, are mainly old; until recently the whole 
of the building, except the nurses’ home, was 
lit by gas, and the laundry, which is a large 
one, dealing with 50,000 articles per week, 
was driven by a steam engine. 

The members of the select vestry, realising 
that it would certainly be more satisfactory 
and probably more economical to have an elec- 
trical generating plant, decided to seek advice 
on the matter, and instructed Messrs. T. L. 
Miller and Wilson, to submit a report oa the 
subject 

The report when prepared showed that, allowing for ап | Brush generators These machines give а normal output of 
expenditure of £10,000, and after providing for all capital | 370 amperes at 230 volts. 
charges on this amount, that a saving of about £700 per The steam raising plant consists of two 23 ft. by 7 ft. 6 in. 
annum might be anticipated if the buildings were lit and | Lancashire boilers by Messrs. Galloway of Manchester, each 
motive power supplied from a central generating station. boiler having a downtake superheater of the “ Easton " type. 

Acting upon this advice, the consent of the Local Govern- | The boilers work at a pressure of 120 lb., and steam is 
ment Board was obtained and work commenced in January of | delivered to the engines at about 100 deg. superheat. 


Fio. 2.— INTERIOR View or GENERATING STATION. 
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British Electric Plant Co., electrically heated finishing 
machines, and a large number of electrically heated irons. 
Very great benefit has been derived from the abolition of the 
gas-heated irons previously used. 


The feed pumps and feed tank are at the far end of the 
engine-house, the pumps being of the “Cameron” type. The 
steam piping is arranged so as to allow either boiler to supply 


any engine, and the valves are во placed as to render a total 
stoppage impossible. The generating and steam raising plant are located in a 


The switchboard, an illustration of which we also show substantial brick building, divided into two rooms of equal 
(Fig. 1), consists of three generator panels in the centre of | size, the main dimensions being 50 ft. by 21 ft. each, and the 
the board, and four feeder panels—two on either side. main flue leading to a brick chimney 90 ft. high. 

The system of mains supplying the various blocks consists The result of the first six months’ working showed that the 
of bare copper conductors laid solid in Carbolite" in wood | anticipated saving of £700 should be realised, and great credit 
troughing and has given every satisfaction. reflects upon Mr. W. P. Elliott (the engineer- in-charge) for the 

The lighting installation comprises 27 arc lamps, some of | economical running of the station. 
which are used for outside lighting, and about. 3,000 16 c.p. The contractors for the wiring were the Alliance Electrical 
incandescents, the bulk of the wiring being done in wood casing. | Co., of Birmingham, and for the switchboard and motor- 

In the operating theatres and hospital wards a considerable starting panels Messrs. Brook Hirst & Co., of Chester. The 
amount of electro-medical apparatus has been installed, includ- | pipe work was carried out by Messrs. E. H. "Williamson & Co., 
ing a large number of electrically-heated sterilisers. of Liverpool. 

The laundry installation, which is very interesting, com- The whole of the work was executed under the supervision 
prises five motors of 16 н.р. at 400 revs. per min., built by the of Messrs. Т. L. Miller & Wilson. 


THE ELECTRICITY GENERATING STATION OF THE GREAT EASTERN RAILWAY CO. 


Although up to the present time the Great Eastern Railway | electric cranes at Parkeston Quay and the use of electric 
Со. have not experimented with electric traction on any of | driving in the company's shops will be increased. 
their lines, they have had for many years a generating station The power station at Stratford was designed by Mr. H. W. 
for supplying electric light to Liverpool-street Station and the | Firth, who was at that time assistant to Mr. Wilson, the 
adjoining offices, hotel, Ce. For this | purpose a station was put chief engineer of the railway company, but who has recently 
down at Norton Folgate i in 1893, giving a supply at 220 and ! been appointed electrical engineer to the company. In the 
110 volts pressure. "Current was supplied to 315 arc lamps, | design and carrying out of the scheme, Mr. Firth was assisted . 
and the equivalent of 15,300 8 c.p. incandescent lamps, as well | by his chief assistant, Mr. W. James. The building consists of 
as to 40 small motors. The load factor on this station was galvanised iron on three sides, the fourth side, against which 
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Fic. 1.—Cross SECTION THROUGH GENERATING STATION. 


very high, being over 30 per cent. The company, fully appre- | are situated the switchboards, consisting of a brick wall, in 
ciating ‘the advantages of electric light and power, proceeded | order to prevent any possible trouble due to damp. 


to lay down a large generating station at Stratford. This| The general arrangement of the generating station will be 
station commenced to supply current about three weeks ago, | seen from the sectional elevation (Fig. 1) and Fig. 3, which is a 
and already a considerable load has been connected up. view from one end of the engine room. The boiler house 


In addition to supplying current to Liverpool-street and | contains nine 8 ft. 6 in. by 30 ft. Galloway boilers, working at 
Fenchurch-street stations and offices, &c., the majority of the | 1601b. pressure. These boilers have Galloway patent furnaces 
suburban passenger stations are also being wired. At present | and are also fitted with Galloway superheaters. These super- 
it is proposed to adopt electric lighting in all stations as far as | heaters are fixed about 24 ft. from the firebox bridge, and 
Canning Town, Goodmayes and Walthamstow. The wiring of | therefore do not receive the hot gases at the highest tempera- 
these stations is being carried out by the company’ s own elec- ture. This, however, ensures a more uniform working, and no 
trical staff, under Mr, Skeates, the distribution engineer. Later | regulating is required. A superheat of about 100°F. is 
9n it is expected that power will be used for working the obtainable, and this does not е тоге {һап 20 бес. 
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whilst the fires are being cleaned. Each boiler is provided 
with a blow-off cock, but there is only one handle for operating 
all these, and this handle can only be removed from a blow- 
off cock when the latter is closed. This prevents any loss 
due to the blow-off cocks being left partly open. The boiler 
fittings are of Messrs. Hopkinson's well-known type. A 
Green economiser consisting of 480 tubes has been installed, 
and space is provided to allow of the addition of another 240 
tubes when desired. The scrapers for the tubes are driven 
by means of а small motor. Water is obtained from an 
artesian well, which has a capacity up to 10,000 gallons 
per hour. The water is passed through а Stanhope water 
softener which has been transferred from the old Norton 
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Feed water is supplied to the boilers by means of two com- 
pound feed pumps made by Messrs. Hall, of Peterborough, 
each capable of delivering 6,000 gallons of water per hour. 
These are situated in the basement of the engine-room, but 
are controlled from the boiler house. 

Coal is obtained from a railway siding running parallel and 
immediately behind the boiler house. Ву means of a simple 
wooden structure the coal is emptied straight from the trucks 
and slides down iuto the boiler house adjacent to the boilera. 
In this way а cheap and efficient method of delivering the 
coal has been obtained without conveyors or other apparatus, 
and as hand firing is adopted there should be little trouble 
experienced in the boiler house. 
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Fic. 2.—D1aaram or CONNECTIONS. 


Folgate generating station. For raising the water in the 
artesian well an electrically-driven air compressor, supplied 
by Messrs. Isler, has been installed; there are in addition 
two steam-driven compressors, made by the Westinghouse 
Brake Co., which would be utilised for starting up when the 
bus bars are dead.“ The three compressors mentioned are 
situated at one end of the engine room, adjacent to which is 
he artesian well. 

Induced draught is used for the boilers, four fans driven 
by four 17:5 н.р. British Thomson-Houston motors being 
installed. A couple of these motor fans are placed at the base 
of each chimney, of which there are two, respectively 50 ft. 
and 75 ft. high, each & ft. 6in. diameter. The bearings of the 
motor fans are cooled by means of circulating water. 
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The pipe work has been carried out by Messrs. Spencer, of 
Wednesbury, and the steam, feed water, and safety valves 
have been supplied by Messrs. Thos. Noakes & Sons. 

One point in connection with the pipe work is especially 
worthy of notice—namely, that as far as possible every length 
of pipe connected with any plant has been made interchange- 
able with the corresponding pipes connected to the remainder 
of the plant. 

This same object has been kept in view in designing the 
whole of the plant installed in the generating station, and no 
doubt the result will be found exceedingly satisfactory. The 
recommendations of the Engineering Standards Committee 
have been rigidly adhered to, and all contractors have been 
compelled to adopt standard flanges, &c., the result being that, 
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as regards standardisation and interchangeability, the gene- | Current for use on the works for lighting and power pur- 
rating station is probably equal to any in this country. poses is obtained from two 150 kw. Berry transformers, which 

The steam pipes from the boilers deliver into a common are placed behind the low-tension switchboard situated on the 
header, which can be split into sections, when desired, by | engine-room floor. This switchboard controls the various 
means of isolating valves. -— circuits for fan motors, pump motors, lighting, &c. 

The generator sets, which are three in number, as seen in Like the remainder of the equipment, the switch gear has 
Fig. 3, are turbo-alternators of Messrs. Parsons’ well-known | been designed to avoid unwarranted complications, the in- 
type. The normalload of each is 1,000 kw., but, as we have | genuity and engineering ability usually devoted to the de- 
mentioned on several occasions recently, these machines are | velopment of complicated apparatus being devoted in this case 
capable of very large overloads without much drop in efficiency. | to the perfection of comparatively simple apparatus. 

These turbo-alternators run at 1,500 revs. per min., and the The accompanying diagram (Fig. 2) gives an idea of the 
exciters are placed at the ends of the shafts. general system of connections of the electrical circuits in the 

The condensers are situated in the basement, below the | power house, together with every detail connection to and 
engine-room floor level, and as Messrs. Parsons’ vacuum aug- | through each winding of every instrument or other device, 
mentors are in use there is little diffieulty in obtaining a | together with all signal circuits and other auxiliary circuits, 
vacuum of 29 in. All the small gear in connection with these | with the exception of the switchboard lighting, which is 
turbine sets is interchangeable, and even the exciters can be | separate from the switchboard itself. The connections appear 
interchanged if at any time it is found necessary to do so. from this diagram more complicated than they are, owing to 

The air pumps, which are of Messrs. Parsons' own type and ' the fact that the diagram follows the actual wiring of the 
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Fig. 3.— VIEW or ENOINE Room. 


manufacture, are electrically driven, spur wheels being used, | panels with the complete route of each lead through conduits 
whilst the circulating water pumps, which have been made by | or otherwise, in order that it may be of value in locating the 
Messrs. W. H. Allen, Son & Co., are coupled direct on to the | conductors corresponding to the connections. 
shafts of the same motors. The water from each condenser is The arrangement of the switchboard will be seen from the 
taken to a separate section of a large Balcke cooling tower. | end view (Fig. 4) and end elevation (Fig. 6), whilst а front 
Each section of this is capable of dealing with 1,000,000 lb. view of the panels is given in Fig. 5. 
of water per hour. The main extra-high-tension three-phase 'bus bars are 
It will be noticed thatthe complete unit system has been adopted arranged on the “ ring " system, divided into six sections—two 
throughout, and each generating set is entirely indépendent of | for generators and four for feeders. In general each sub- 
the others, this, of course, providing for the greatest reliability. | station is supplied through duplicate feeders, one connected to 
Three phase current is generated by the turbo alternators | a bus-bar section in the upper row and one to a corresponding 
at 6,200 volts and 50 frequency. This current is distributed | section in the lower row. This makes it possible to divide the 
by means of nine feeders, and Berry transformers ате, in all cases, | load if it ever becomes advisable, and run either both right- 
used for reducing the pressure to 390 volts between phases for dis- hand feeder sections from one generator section and both | eft- 
tribution purposes. This latter pressure enables incandescent | hand from the other, thus putting part of the sub-stations on 
lamps to be used between each phase wire and the neutral, one pair of generators and part on the other; or the two upper 
at a pressure of 225 volts, whilst the motors are connected | feeder sections may be supplied from one generator section, a nd 
across the three phases. gue the two lower from the other, making it possible to divide the 
The feeders have been supplied by W. T. Henley's Telegraph | load at the sub-stations between power and lighting service s, 
Works Co., and, where underground, have been laid on the | or otherwise, as may be desired. This gives all the flexibility 
solid system in bitumen. | usually required of duplicate 'bus bars without the complica- 
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of current in the case of a breakdown to 
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tions of transfer switches. The division of the bus bars into | of the three-phases. Each generator is equipped with one 
six sections also makes it possible to do away with isolating | ammeter,: one voltmeter and one indicating watt-meter, 
switches between the ’bus bars and the oil switches, since any | provided with a switch, such that it can be used at will 
to measure the lagging or leading compo- 
nent of the machine output instead of the 
energy component. Recording watt-hour 
meters are also provided for the gene- 
rators, and sector type illuminated dial 

g voltmetera for the bus bars. Synchro- 
ИШ МИН nising is accomplished by duplicate syn- 
chronisers of the revolving dial type, 
one having double dials 18in. diameter, 
swivelled, so that one of them can bo turned 
toward any part of the engine-room for the 
benefit of the turbine attendants. 

One three-phase potential transformer 
per generator supplies all synchronising, 
watt-hour meter, relay and other potential 
circuits, and three current transformers 
per generator or feeder—one in each 
phase—supply all current instruments and 
automatic gear, the current transformers 
of similar ratio being interchangeable with- 
out reference to variations in the number 
of instruments or other devices connected 
in series to their secondaries. Thus there 
are no potential transformers in parallel 
with each other, or current transformers in 
series with each other throughout the gear. 
All current and potential transformer 
secondaries are star-connected with earthed 
neutrals and with three terminal leads, 
which are carried to the panels in steel con- 
duits. All this secondary three-core wiring, 
| эв well as all extra-high-tension cable cores, 
one section may be shut down, for work on an oil switch, with- | are coloured red, blue and yellow respectively, and the same 
out suspending supply from any.part of the network. Two | distinguishing colours are used throughout the Whole system. 
of the oil switches, each located between two feeder sections, | АП high-tension apparatus is mounted in a number of cells 
are provided with isolating switches on a 
one side, since work on one of such oil 
switches would requirè the shutting down 
of two sections of the bus bars, suspending 
service to some of the sub-stations. 

In order to improve the action of dis- 
criminating devices throughout the net- 
work in case of faults, the generator 
neutrals are connected through links to 
a neutral 'bus bar which is earthed 
through a cast-iron grid and mica resistance 
on suitable porcelains, having a value of 
14:2 ohm and capable of carrying the full 
load of about 250 amperes at about 4,000 
volts, which would be impressed upon it 
in case of a heavy fault to earth for a 
period of 10 seconds without rising in 
temperature more than 200°C. ‘This 
resistance prevents any solid earth from 
being a short-circuit, and limits the flow 


Fic, 4.—Enp View oF SWITCHBOARD. 


earth to an amount at which the dis- 
criminating devices can select the circuit 
at fault and clear the same without sett- 
ing up heavy rushes of current through- 
out the network which will affect other 
apparatus. The generators are provided 
with triple-pole reverse-current relays of 
the differential type, while all feeders have 
direct-acting trip gear supplied from series 
transformers, with secondary fuses in 
parallel with the trip coils to give tho time- 
limit effect. These avoid the complications — 
of intermediate time- limit relays between 
the current transformers and the trip gear. 

Each feeder is equipped with one ammeter of the H. E. | of artificial stone moulded in place with the steel framework 
type, with a jack, by means of which it can be inserted | of the cell structure holding the false work, thus making the 
in the secondary of the current transformer in any one structure one integral concrete unit. These cells are located 


Fic, 5,—Front VIEW or SWITCHBOARD. 
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in part on the engine-room floor level and in part on a gallery 
above, the two ends being joined vertically by other cells, thus 
forming a cellular ring in a vertical plane corresponding to the 
ring system of 'bus bars. Each switch cell is 32in. in width, 
while each panelis 16 in. in width, thus making the two panels 
for the upper and lower cell occupy the same width as the cells 
themselves, avoiding lateral offsets in the operating gear and 
pipe connections. All extra-high tension inter-connections 
between cable boxes, current transformers, oil switches and so 
forth are made up of bare copper rod. The exciter field 


rheostats are mounted on the back of the generator panels, 


while the main field rheostats are hung below the operating 
gallery and operated through wheels on vertical pedestals. 
Àn interesting addition to the usual power station equipment 
consists of an automatic voltage regulator made by the B.T.-H. 
Company. In the present case the voltage regulator can be 


switched on to any of the three turbo-alternators, and is con- 


nected in the exciter field circuits. It periodically short-circuits 


part of the resistance in such field circuits, the duration of such | 


short-circuiting being controlled by the voltage of the alternator. 
This instrument obviates any attention on the part of the 
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Fria. 6.—Cross SECTION oF SWITCHBOARD. 


switchboard attendant to voltage regulation and is a distinct 
improvement in any up-to-date power station. As we men- 
tioned previously the high-tension feeders are looped into 
Berry transformers which are fixed at all the suburban pas- 
senger stations, and by utilising different phases as far as 
ible a satisfactory system of balancing has been ensured. 
All the lighting is thus on the alternating-current system 
with the exception of Liverpool-street Station, with its adjoin. 
ing hotel, offices, &c. This station, as we mentioned above, 
was previously supplied from the Norton Folgate generating 
station with continuous current at 220 volts, and as the altera- 
tions to the hotel wiring, necessitated by a supply similar to 
the other stations, would have required a very considerable out- 
lay, since it would have meant practically re-wiring the buildings, 
it was decided to instal motor converters, the existing steam 
lant being shut down. Three 300 kw. La Cour converters 
have been supplied by Messrs. Bruce Peebles for the Norton 
Folgate generating station, and the supply to Liverpool-street 
Station, &c., has thus been unchanged. 
We are indebted to Mr. H. W. Firth, the electrical engineer 
to the Great Eastern Railway Co., for the opportunity of 


obtaining the information and illustrations contained in this 
description, and also to Mr. W. Wateon, resident engineer at the 
Stratford power station, for the information he has placed at our 
disposal. The description and diagram of connections of the 
switchboard have been kindly furnished us by the British 
Thomson-Houston Co., to whom also our thanks are due. 


THE ELECTRIFICATION OF THE NEW YORK, NEW 
HAYEN AND HARTFORD RAILWAY, 
Tho electrified section of the New York, New Haven and Hartford 


Railway between Grand Central Terminus and Stamford presents 
some features of special interest at the present time. From New 
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Fia, 1.—SINGLE-PHASE ELECTRIC LOCOMOTIVE, 


York to Woodlawn, a distance of 11 miles, the trains ran over the 
New York Central Railway system, which is equipped with ordinary 
third-rail supply at 600 volts, direct current. Between Woodlawn 
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Fic, 2.— VIEW oF CATENARY CONSTRUCTION. 


and Stamford, a distance of about 22 miles, the New York, New 
Haven and Hartford Railway use their own permanent way, which 
is equipped with overhead trolley construction for 11,000 volt, 
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single-phase, alternating current. The locomotives have, therefore, 
to work both on this high-tension, alternating current and on 
600-volt direct current. These widely varying conditions are met 
by the use of Westinghouse compensated series single-phase motors 
and electro-pneumatic unit switch type control, the high-tension 
alternating current being collected by pantagraph.bow trolleys from 
the overhead line, and the 600. volt, direct-current supply being 
taken from the third rail by collector shoes carried on the bogies. 

One of these locomotives is shown in Fig. 1, which also shows 
the type of trolley construction used. This consists of а 4/0 B. & S. 
grooved copper wire, suspended centrally over each of the four tracks. 
The trolley wire is supported, at intervals of about 10 ft., from two 
steel suspension cables at a height of about 22 ft. above the rails. The 
suspension cables are carried on insulators, mounted on steel lattice 
gantries, which span all four tracks, and are spaced about 800 ft. 
apart. Atintervals of two milesa heavy gantry is placed, to which 
the trolley construction is anchored on both sides, and at which the 
adjacent sections of trolley are divided by section insulators. These 
anchor gantries are provided with switchgear to enable any indi- 
vidual section to be made dead when required. Owing to the 
high trolley voltage employed (1) ,000 volts) no feeders are necessary, 
and the transmission of energy direct from the power-house to the 
locomotives is therefore effected with the greatest economy and 
simplicity. 


WILLANS-DICK KERR TURBO-ALTERNATORS. 


At the invitation of Messrs. Dick, Kerr & Co. a party of technical 
journalists travelled down to Rugby, on Friday last, to inspect one 
of two 2,000 kw. turbo-alternators, which that firm is supplying to 
the Sydney (N.S.W.) municipality. The first set has already been 
shipped and the second had undergone steam consumption tests for 
the consulting engineers (Messrs. Preece & Cardew) the day pre- 
vious to our visit. The turbines have been built by Messra, Willans 
& Robinson, at whose works the tests were carried out. 
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The slots in the blade rings are also cut on special machines. These 
comprise a circular table which can be tilted at any angle and which 
has shallow circular rings of diameters corresponding to the different 


ю Lb. Water per kw. per hour. 


Total Water, lb. per hour. 
2 


400 600 800 1,000 1, 200 1,400 1,600 1,800 9,000 2, 200 

Output in kilowatts. 

Superheat, 146°F.; Vacuum, 273 in.; Barometer, 30 in.; Institution standard 
output efficiency ratio=0°68, taking steam condition at first row of blades. 

Fic. 2.—CURVES COMPARING GUARANTEE AND TzsT FIGURES OF SYDNEY 


2,000 kw. TURBO-ALTERNATOR. 


0 200 


sizes of blade rings required. Into one of these the half of а ring is 
placed and clamped. Attached to a headstock is a sliding carrier sup- 
porting the bearings of a high-speed circular saw, the pulley for which 
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Fido. 1.— WILLANS-Dick Kerr 2,000 Kw. TURBO-ALTERNATOR FOR SYDNEY MUNICIPALITY, | 


The turbine is of а design which practically conforms to the 
Willans standard pattern. · The, rotor is balanced by the special 
method adopted in all.Willans turbines, which considerably reduces 
the diameter of the casing at the high-pressure end. The feature of 
this method is the provision made for steam to act against the high- 
pressure end of the rotor, which is utilised as a balancing piston (see 
Sydney Baynes’ Paper, I.M.E.A., 1906, The Electrician, Vol. LVII., 
p.872). The system admits of the use of a shorter and stronger shaft 
and avoids a large balance piston at the high-pressure end, reducing 
thereby the liability to distortion in the shaft and casing.on account 
of the high temperature of the steam at that point. The turbine 
casing is built up in three sections instead of being cast in one piece, 
the advantage claimed being the greater accuracy with which each 
section can be machined separately than in one solid length.“ 

The blading of the turbines has been carried out on Willans 
standard shroud.ring system, which is now well known, and which, 
we understand, has given excellent results in practice. Reference 
may be made to The Electrician (Vol. LV., p.211) for complete details. 
We were given an opportunity of witnessing the various stages in 
the process of аре ща blades and inserting them into the rotor 
and casing. The stock-blading section is most carefully inspected 
in stores for size errors and surface flaws. Gauges having a 0-004 in. 
limit either way are passed over each stockpiece, and any length 
failing to pass this test is rejected. Special punches and presses are 
at work cutting up the stock to suitable sizes and forming the 
" tang at one end for insertion in the rotor or stator blade ring. 


is belt-driven from overhead countershafting. The motions of the 
machine provide a reciprocating movement of the saw carrier and 
a notching round of the circular tilting table carrying the blade 
ring. The saw cuts a slot in the ring on the outward and return 
strokes, the table carrying the ring notching round to correspond. 
Forty slots per minute can be cut in а brass ringand six per minute 
in steel. Other machines in the same department were shown bend: 
ing the blade and shrouding-ring stock to the desired diameters, and 
punching the holes in the shroud-ring channel. These holes ге: 
ceive the blade tips.‘ On another machine the completed blades were 
being buffed, the polished surface being advantageous in reducing 
skin friction between steam and blade. The caulking in of the 
blade ring is carried out by hand with hammer and drift. In 
turbines for operation under a high degree of superheat the caulk- 
ing strips and blade rings are of steel at the high-pressure end. 
‘This precaution has been found advisable on account of the high 
temperatures employed. With steel rotor and brass blade rings and 
strips the difference in the expansion coefficients of the two metals 
has caused the caulking strips to work loose and give trouble 
through rubbing. We may remark at this juncture that the blade 
ring grooves in both rotor and casing are of dovetail section, and 
the process of caulking causes both blade ring and caulking strip 
to entirely fill the groove. The dovetail section retains both in 
position under the action of centrifugal force. 

Examination of the completed rotor or casing shows the blading 
to be particularly rigid. The method of construction is also con- 


ducive to interchangeability. The bladed rotors are turned true 
within 0:001 in. in а lathe, and similarly the casing in a horizontal 
boring machine. By this means clearances between the rotor and 
stator can be more readily guaranteed. In the smaller sizes of 
turbine the top half of the casing is hinged to the lower half, and 
as there are no obstructing steam inlets or outlets the upper part 
can be easily opened for the inspection of the turbine blades. 

The Sydney turbines are arranged to give an overload of 20 per 


Fic. 5.— Dran. or Pots WEDGES on DIOR-KERR 
STANDARD TURBO-ALTERNATORS. 


cent. for periods of two hours and to obtain the full load non- 
condensing they are fitted with pass valves. The normal working boiler 
pressure is 150 lb. per square inch and steam is superheated between 
the limits of 85°F. and 145°F. The normal speed is 1,500 revs. 
рег min. Fig. 1 illustrates the complete machine and Fig. 2 is a 
curve showing the steam consumption at various loads. 

The complete condensing plant for the two sets has also been 
built by Messrs. Willans & Robinson (Ltd.) and maintains a vacuum 
of 27$ in. at the normal full load of the turbine, and а vacuum of 
26 in. at the overload, the temperature of the circulating water being 
70°F. The air pump is built on the Edwards principle and is of the 
three-throw type running at a speed of 108 revs. per min. It is 
driven through single reduction gearing by a three-phase 22 B н.р. 
motor running at 585 revs. per шіп. 


Fro. 4.—Roror or Latest ТҮРЕ Dick-KERR Turso-ALTERNATOR SHOWING 
Mopirigev Form or WEDGE BETWEEN POLES. 


The circulating pump has been built by Measrs. Gwynnes, and is 
capable of circulating 2,950 gallons per minute when working against 
a head of 22 ft. The pump in question is driven by a three-phase 
85 B. H. P. motor running at 580 revs. per min. Fig. 3 is an arrange- 
ment of the condensing plant with a Willans turbine, and it will be 
seen that in an engine room with lofty switch gallery the turbine can 
be raised to the gallery level and the condensing plant is fixed to the 
floor во that extensive excavations are not necessary. The copper 
expansion pipe between the turbine and the condenser is not fitted 
with the Willans condensers, adjustments for expansion being made 
by powerful springs upon which the barrel is supported. 

A decidedly novel form of emergency governor is now fitted to 
Willans & Robinson turbines. Its chief feature is its extreme sim- 
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plieity. Atthe high-pressure end of the turbine a special helical 
spring is laid in a grooved collar on the shaft. The ends of the 
spring are coupled by a short link so that the coils completely en- 
circle the shaft, The spring is made and tempered to take up а 
normal annular position in which it is at rest. It retains this posi- 
tion also at certain speeds, but above а limit which can be exactly 
predetermined the coils take up а larger diameter, due to centrifugal 
force, and in so doing knock up a light lever which trips a butterfl y 
valve in the main steam feed pipe. The speed of the machine is 
then checked within safe limits. 

In the governing of the turbine oil, and steam relays are omitted, 
and an ordinary centrifugal governor acts direct on to a throttle 
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Fic. 3.— TYPICAL CONDENSER ARRANGEMENT WITH WILLIANS & ROBINSON 


SrEAM TURBINES Dimensions are for a 5,000 kw. set. 
valve. Other features in the turbine are: An oil tank with water 
circulating through it forms the end-bearing pedestal, and contains 
the necessary oil for the different bearings. · The rotary oil pump 
for circulating this oil is driven by а spindle actuated by worm 
gear from the main shaft.- The steam chest, with the necessary 
valves, &c., is arranged separately on one side of the turbine, and in 
no way tends to distort the casing of the turbine proper by being 
attached to it. . ee e e . 
The end shaft on the steam end of the rotor is forged solid in one 
piece with the rotor itself in all except the largest sizes of turbine. 
The usual practice is to force ‘the end shaft into the rotor. Messrs. 
Willans & Robinson consider this objectionable in view of the bi;h 
temperature prevailing at the steam end, the difference in tempera- 
ture between hot and ‘cold. tending to loosen the shaft in the rotor, 
and thus to give trouble at the joint.” <=- ~- 7: 


The alternator. is a standard Dick, Kerr three-phase machine, 


— е ө 


| having an output of; 2,000 kw. with"a power factor of 0:85." The 
| working voltage is 5,200 and the frequency. is 50 cyeles. 


The 
principal features of the machine are well 
known; but the latest types embody а num- 

ber of improvements. The rotor is of the 
radial pole pattern as distinguished from 
the cylindrical construction common to Con- 
»  tinental machines. The makers claim lower 
magnetic leakaye and better regulation for 
to getting more copper into the field and 
Ventilation is obtained without 


the design, in addition 
thereby improving the efficiency. 
having recourse to forced draught. 
The construction of the rotor contains numerous points of interest. 
The complete member is illustrated in Fig. 4. The body is built 
up of в central solid steel casting cast under pressure with projecting 
poles. This is machined and bored out to a diameter larger than 
the shaft and two cross-shaped pieces are fitted at each end to carry 
the rotor on the shaft. The pole tips are laminated and dovetailed 
in the poles of the steel casting. Special end pieces, also dovetailed 
on the steel casting, retain the laminated tips in position by bolts 
passing lengthways through the lamine, and at the same time act 
as checks against centrifugal force to keep the spools in position. 
The field winding is built up of solid copper strip wound on edge, 
insulated between turns with paper and mica, and supported in a 
special copper bobbin with heavy insulated flanges. The windings, 
after being formed and insulated, are subjected to hydraulic pres- 
sure in the axial direction of about 50 per cent. over the pressure to 
which they would be subjected from centrifugal action in normal 
running. The copper turns bear flat on the insulation, thus avoid- 
ing any danger of cutting. The terminal leads of each spool are 
carried out on the bottom of the spool, and are composed of ver 
thin and flexible copper strips. Between the spools special pba 
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metal wedges are provided against the horizontal component of the The placing of the Sydney contract with Messrs. Dick, Kerr & Co. 
centrifugal force, which tends to open the spools. The construc- | is a matter of some interest, in that the engineer to the munici- 
tional details of these wedges are shown in Fig. 5, which clearly | pality, Mr. T. Rooke, personally inspected the manufacture and 
brings out the method adopted for retaining the wedges in | running of turbo-generators in America, on the Continent and in 
position. The spools are finished on the outside surface, where | in this country. That his selection rested on a home firm may be 
otherwise the copper would be bare, with a special oil and waterproof | taken as flattering to British enterprise, more especially as national 
varnish, which presents a very hard and glossy surface, making it | competition in this branch of manufacture is particularly keen. 
easier to clean the machine. The shaft is of special pressed steel | We take this opportunity of tendering our thanks to Mr. H. Scholey, 
and finished all over, and the rotor is pressed over it with about 100 | of Messrs. Dick, Kerr & Co.,and to Mr. E. J. Fox and Mr. Izzard, of 
tons pressure. Willans & Robinson, for their kindness and consideration on the 

| | occasion of the visit. We may also compliment the respective 
organisations upon the cireumstances leading to the placing of the 
business in their hands. 


ELECTRIC LIGHTING AND POWER PLANT AT THE 
IRISH INTERNATIONAL EXHIBITION 1907. 


[FROM OUR OWN CORRESPONDENT.] 


what unusual in that the plant, consisting of dissimilar units, is 
made part of the exhibits in the Machinery Hall, so that, in place 
of the ordered arrangement of similar units in a power station, the 
various units are arranged as though each were an ordinary exhibit. 

The steam plant, which is all non-condensing, supplied with 
superheated steam at 160 lb. pressure, is made up as follows :— 

One 6801.н.р. vertical triple-expansion engine at 880 revs. per 
min. by Combe Barbour, of Belfast, direct coupled to a 280 volt 
Westinghouse direct-current generator. ! 

One 450 1. H.P. vertical cross compound, with Corliss gear, running 
at 90 revs. per min., also by Messrs. Combe, Barbour, of Belfast, 
direct-coupled (between the cylinder lines) to а 500 volt Westing- 
house direct-current generator. 


Fic, 0.—STATOR WINDINGS OF ALTERNATOR SHOWING INSULATED SUPPORTS. 


The collector rings are of special cast iron fixed overa solid-steel | - 
sleeve, the collector rings being shrunk hot over micanite rings. 
The connections to the collector rings are protected by а cap, which 

4 


is easily removable for inspection purposes. The collector rings and 
rotor body have no loose oonnections or projecting parts, making it 
possible to keep the machine clean when running. The brushes are 
of high conductivity low-friction coefficient graphite, having ample 
contact surface. They may be adjusted or placed when running if 
necessary. 


BOILERS AND CHAIN GRATE SToKERS, Bancock & Wircox. 


Two 120 r.H.P. vertical compounds running at 550 revs. per min., 
by Messrs. Workman, Yeames & Co., of Belfast, direct-coupled to 
G.E.C. direct-current dynamos, one at 230 volts, the other at 460 volts. 
In addition there are the following gas driven units: — 
One 175 в.н.р. single cylinder Crossley gas engine, running at 
180 revs. per min., and belt driving а 220 volt direct current dynamo. 
One 350 B. H.P. two cylinder National" gas engine, running at 
210 revs. per min., direct-coupled to a 220 volt ‘ Siemens ” direct- 
current dynamo. | 
The curiously mixed voltages were obviously not а matter of 
choice but of necessity, and the ingenuity with which the plant has 
been utilised is creditable to the ingenuity of the engincer, Mr. Р. 
S. Sheardown, the hon. consulting engineer, Mr. G. M. Harris, the 
І resident engineer, and the contractors, Messrs. Wm. Coates & Son, 
entrance of an undue amount of dust the alternator is provided | of Dublin and Belfast. The 220 volt dynamos are utilised for 
а зоа similar to those shown in Fig. 7. Thestator can | general lighting and power. The 460 volt dynamo feeds 90 
SORS 405 m (c special sole plate in а direction parallel to the | 10 ampere arc lamps run nine in series in the Central Palace. The 
mit of inspection. 500 volt dynamo feeds all the lamps used in outlining the buildings 


Fic. 7.—Vikw or Ex PD SHIELD OF ALTERNATOR. 


_ The stator, which has no special points of interest, is illustrated 
in Fig. 6. The solid character of the supports for the ends of the 
coils may, howevor, be noted. To reduce noise and prevent the 


The power plant at the Irish International Exhibition is some- 
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and bridges by incandescent lamps run five in series and also (with | spent in tuning-up and adjusting, should have taken up its share 
resistance) acts as a spare for the 460 volt dynamo. of the load. 

The 230 volt dynamo supplies the motors in the Machinery Hall. It will be seen that the power installation is not of any great mag- 

There is nothing new in the steam engines, which are all well- | nitude, and the units are small, but looking back to the days, some 
known types embodying the practical details which long experience | 15 or 16 years ago, when small units in central stations were com- 
of the types has shown to be necessary. They are fine, well-designed | mon practice, and when the gas engine was scarcely considered 
engines, highly creditable to their builders, and are giving the | seriously by engineers except for the smallest power, we cannot but 
greatest satisfaction in operation. think that the co-operation in the same service of the gas and steam- 

The Crossley gas engine is of this firm's well.known type, but | driven plants is significant as suggesting the problem as to the 
embodies some new and valuable features. The connection between motive power of the future. 


GENERAL View oF ELECTRICAL PLANT. 


the wires and outer shells at the breech-end is specially designed to A turn round the boiler house does not decrease the significance of 
obviate fracture from expansion and contraction, the exhaust valve | the casual juxtaposition of the two systems of prime movers to the 
is balanced to save wear and tear of valve and gearing, the main | engineer who is thinking, as we all are, of this problem of power 
bearings are ring-oiled and the barring gear is particularly neat and | production ав a whole i. e., from pound of coal to kilowatt-hour. 
effective. 5 In the boiler house are installed three B. & W. boilers, each having 
Upon this set, installed long before tho others, has fallen all the ! 3,580 sq. ft. of heating surface, and each capable of evaporating 
work of lighting before the opening, and testing the circuits, and | 12,000 Ib. of water per hour at 2001b. pressure. Each is fitted with 


Mam е 


= v** Y 


T 


ee 


x p ttt t n Ии эчи 


(Y 


wg DOUBLI7 
v — 


VIEW or SwiTCHBOARD, CROSSLEY Gas ENGINE. 


now its convenient size, the ease with which it can be started— 
thanks to & compressed air starter driven by а 1} в.н.р. engine— 
and its reliability, keep it continuously at work. 

The “ National " engine is the first built by the company to a new 
design. It reflects no small credit on the designers and builders 
that, furnished too late to admit of assembling and testing at the 
works, it should have been erected for the first time upon its bed 
at the exhibition some time after the opening, and, after a few days 


superheater and with the latest improved type of B. & W. chain 
grate stoker, and is an example of up-to-date plant for steam pro- 
duction by a firm which has taken a large part in the advances made 
in steam generation for many years. Recalling the modest power, 
low pressure, absence of superheating and simple hand-stoking of 
one of the first batteries of B. & W. boilers erected in England— 
that at Manchester-square central station for the Metropolitan 
Electric Supply Co.— one has a very vivid impression of the de- 
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mands of the engine builder and electrical engineer upon the boiler- 
maker; these demands have been met, but obviously not without 
adding considerably to the first cost, to the upkeep costs and to the 
complexity of the steam raising plant. In fact, the engine in its 
most highly developed form has been simplified into the pure rotary 
turbine type ; but this simplification of the engine has necessitated 
—in order to develop its highest economy—a higher pressure, a 

higher temperature snd a lower vacuum, and the net result has 
been that simplification of the engine has meant complexity in the 
boilers and eondensers. 

As the result of these years of strenuous engineering effort, the 
cost of steam-raised power on a large scale has been considerably 
reduced; but it is noteworthy, as bearing upon the problem sug. 
gested by our subjeot, that even now а quite small producer and 
gas engine will give a better return in power per pound of coal than 
the most complex and up-to-date steam plant. 

The problem is essentially one of increasing the size of the units 
possible with the gas-driven plants, and, unfortunately, English 
engineers—at least those who are not specially interested in gas 
engines—are for the most part unaware of the progress made abroad 
— especially in Germany—in this direction. 

The danger of this attitude is that it may lead English engineer 
ing into а hopeless pursuit of fractional economies in steam power 
production, while the larger economies possible in the production 
of power by internal combustion engines, coupled with recovery of 
the bye-products, are left to the exploitation of German chemists 
and engineers—for the problem of how to get the utmost out of a 
pound of coal needs the collaboration of both. 


Feen Water Heater, Inpucep Draceut, FERD Pump AND ENGINE 
DRIVING MECHANICAL STOKERS. 


The demands of the electrical engineers of this country have, 


during the past 20 years, led to the development in steam power 
production, which we all recognise. Their demands, in the next 
20 years, will equally determine the main direction in which engine 
builders will work. There appears to us to be а fair probability 
that most profit lies in the solution of the newer problem, and our 
excuse for having looked at the Irish Exhibition plant from the 
point of view of its suggestiveness on this head is that, without in 
any way depreciating its value in other respects, we believe this to 
be its most valuable aspect. 


THE PRESENT STATE OF DIRECT CURRENT 
DESIGN AS INFLUENCED BY INTERPOLES.* 


BY F, H. PAGE AND F. J. HISS. 


The modern tendency is to work electrical machinery right up to 
its heating limit, and by means of ample ventilation in both arma- 
ture and field to use the minimum amount of copper and iron com- 
patible with good mechanical design and running. The temperature 
rise allowed is not quite so strict, 70° F. replacing the 60° F. more 


commonly specified a few years back, and signs are not wanting to. 


indicate a general movement towards 80° F. for revolving machinery, 
all these temperatures being measured thermometrically. 

With the advent of turbo machines a new phase of electrical 
development was entered upon. Successful operation was impos- 
sible without some special device for ensuring sparkless commuta- 
tion, with the result that compensating windings and auxiliary 


* Abstract of a Paper read before the Institutionof Electrical Engineers. 


poles were re-introduced. The success which attended these old 
and previously discarded devices has led first to their adoption on 
variable speed d.c. motors, and latterly on constant speed machines, 
and they are especially valuable in cases where 5 are re- 
quired to do duty both on a traction and lighting load. 

The authors will endeavour to show how the development of the 
interpole machine has led to а better mechanical design which 
ensures а more efficient ventilation, to a lower works cost due to 
the greater saving in material, and finally to an improved efficieney 
curve and commutation over the whole range of loads. 


THe Острот Їлмїтз or D.C. MACHINERY, К 


Heating in Armature.—AÀn accurate predetermination of the 
armature temperature rise is not an easy task owing to the great 
differences found between the calculated and the actual iron losses. 
It will be found that the question of agreement or disagreement 
depends to а great extent upon the amount the slots are touched up 


WATTS 
1.600 


1,400 


== 


09 C4 08 08 10 12 14 16 18 20 22 24 23-h.p. N—106 
1°5 3*0 50-h.p. Flux. 
Fic. 1.—Inox Losses or 23 AND 56 Н.Р. Morons. 


with a file or milled out, or, in other words, how much the disc are 
burred over and shorted on one another. The hysteresis and eddy 
‘current losses when separated out invariably give one result, the 


.hysteresis being approximately as calculated, the eddy loss being 


several times greater than that obtained by a transformer test. The 
value of this multiplier is not constant for any given armature, but 
increases with increase of flux, and appears to be due to a breaking 
down of the insulation between thé dises at the burred edges. 

In Fig. 1 are curves of the measured iron losses in two machines, A 
being for а 55 H. . motor in which the core was carefully built up, 


‘and B for a 23 H. p. motor in which the ‘slots wers touchéd up with 


~ 


a file and the plates not so carefully assembled. + The iron losses are 
‘Actually greater in the smaller machine, and the shape of the two 
curves at once shows wherein the difference lies -— 
With а carefully built up armature theabove multiplier is approxi- 
mately 10 with normal full-field densities, but it wil rise to 200r : 


Watts Lost. 


200 
Volts on 5) Н.Р. motor. 
Fic. 2.—Inox 1.08583 WITH Loxa AND SHORT САР. 


even 30 if much milling or filing is done. Results calculated with 
the lower value will be found to agree fairly well with the empirical 
curve proposed by Parshall and Hobart. 


Eddy Loss in ths Copper.—In addition to these actual iron losses, 
those losses must be taken into account which, often classified as 
iron losses, are yet in reality eddy losses in' the copper bars in the 
slots. They may be ascribed either— | 

1. To the increased fringe cutting the tops of the armature bars 
when the short air-gap is used, or | D. 

2. To the varying reluctanceof the magnetic circuit, the variation 
being greater the shorter the gap and the higher the density. —— 

Fig. 2 shows the measured iron losses of an armature with an air- 
gap of 2mm. and 8:5 mm. The magnitude of the increase fully illus- 
trates the importance of taking these details into consideration. To 
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reduce these losses to а minimum 16 is advisable not to increase 

the tooth density above 21,000, and to work with gaps at least as 

large as those given in Fig. 5. 

` Estimation of Temperature Rise In calculating temperature 

riso for an armature the following formula has been used by the 

authors :— | | f К. 
Kx W 


A x (1+0:1%) | 
lost in the armature being the sum of the iron and copper losses, 
A cooling surface in square decimetres, v= peripheral speed in 
metres per second. | | 

The accuracy of the results obtained with this well-known method 
depends entirely upon the cooling surfaces taken into account. 
Fig. 8 shows these, the dark lines indicating the surfaces taken. 

A table is given by the authors showing a series of results calcu- 
lated by this method and the temperature rise obtained on test. A 
diagram is also given showing a series of curves, which illustrate 
how this constant varies with the actual temperature rise of the 
machine, being higher the greater the rise and vice versa. This 
shows the higher the actual temperature rise, less watts per square 
decimetre per unit degree rise can be radiated. 


Heating in Field Coils. A diagram and similar list of results for 
field coils, the whole surface being considered, are given. 


Commutation Limits in Constant Speed Machines.—The sparking 
limit of a machine is determined by the reactance voltage and the 
ratio of armature ampere-turns per pole to ampere-turns per pole for 
gap and teeth. If the reactance voltage is sufficiently low, the latter 
ratio can be neglected, dependence no longer being placed on the 


Temperature rise = where K =constant, W = watts 


Fra, 8'—COOLING SURFACE OF ARMATURES: — 


magnetic fringe to reverse tbe current under the brush. Whilst 
this may be done with boosters and other low-voltage machines, it 
is impossible to obtain the same state of affairs in a 500 volt 
generator. As tbe strength of the armature—ampere bars per 


centimetre of armature periphery—is increased, so must the gap or | 


teeth ampere-turns in proportion be increased to ensure a fixed 
brush position from no lo 
penditure of copper on the fields to provide the necessary extra 
ampere-turns, and a limit is reached about 260-800 ampere-bars per 
centimetre of periphery, beyond which it is not economical to 
increase the output. i 

The grester the core length the higher will be the value of the 
reactance voltage, owing to the decreased magnetic reluctanoe of 
the path of the short-circuit flux. This in large machines con- 
siderably restricts the choice of armature length, compelling the 
choice of a larger diameter and smaller length than the most econo- 
mical design would have given. The saving which is effected with 


the smaller diameter is considerable, owing to the decreased size of 


the overall dimensions of the machine. 


Commutation Limits in Variable Speed Machincs.—Variable 
speed shunt motors, with wide speed variation by alteration of the 
shunt field alone, had been successfully built by a number of firms 
before the introduction of commutating poles, relying entirely upon 
the brush resistance to effect the reversal of the current, the brushes 
being placed іп the geometrical neutral position, во as to minimise 
the effect of armature reaction. Such machines, if а great range of 
speed variation be required, must be designed with & very high field 
strength obtained by the use of long air-gaps in conjunction with 
а normal armature reaction, and a smaller ratio of pole arc to pole 
pitch than is employed with the standard type of machine. Up to 
250 volts it was possible to obtain variations of 8: 1 or even greater, 
but such machines were necessarily expensive, and with & 500 volt 
motor the great difficulty of SOMME. & sufficiently low reactance 
voltage rendered the possibility of obtaining such a variation of 
speed entirely out of the question. 


CALCULATION OF THE INTERPOLE DIMENSIONS AND WINDINGS. 


Reactance Voltage.—In calculating reactance voltage and the 
turns required on the interpole, one of the authors has used either 
of the following methods, each of which has given satisfactory 
results, although the second one appears more rational. 


to full load. This entails a further ex- |: 


_ The first method is due {о Dr. Breslauer.* He takes as his basis 
the reactance voltage formula :— 
| er br. т. n. L. n. 10-8 volte, 
where e, =reactance volts, b* =0'1 mean length in centimetres + net 
iron length, т, = oonductors per armature coil, m conductors in 
series on armature, i = current (total in armature), n == revolutions per 
minute of machine. . 
From this he deduces the following formula :— 


AT.=AT, 495% , 


where AT, = total ampere turns on commutating pole, AT, =arma- 


ture ampere-turns per pole, AS=ampere bars per centimetre of 
periphery of armature 2m . 1. rd, 6=interpole gap, b. — breadth of 
commutating pole, 1. - axial length of commutating pole. 

The second term of the above equation requires some explana- 
tion. The auxiliary pole, being placed exactly over the coils under- 
going commutation, tends to reduce the magnetic reluctance of the 
path of the short-circuit flux. The second term was introduced to 
take this into account. In practice, however, it will be found 
that, owing to the dampiog effect of the eddy currents induced in 
the solid interpole shoes, th 
If laminated shoes are used, increased ampere-turns will be re- 
quired. In spite of this, good agreement will be obtained with this 
method between the calculated and the required interpole turns, as 


is increase is to a great extent nullified. 


these ampere-turns provide the additional flux necessary owing to. 


leakage. | 
The second method, which has also.been found very reliable, is 
based on exactly the same principles as the above, the differences 


Fic. 4.—INTRRPOLE FIELD DISTRIBUTION, 


— 


being in the calculation of the reluctance of the air path, and in the 
reactance voltage formula used. Prenzlin's formula has been em- 
ployed, and this is as follows :— i 


И | 
М, "m ( N. I 
= М ы Гт (1:688 + 3. 
= 2 АТ ios (20 4 * „ x;) 
"" | +1,(01+092 log N)] 
| | р№ 


where p=number of | pairs of poles, a= number of circuits 
D, armature diameter, Il net length of armature iron, I,—free 
length of conductor, N. slot depth, N. = slot width, I = neutral zone. 


ASb, 


Oh eee А constant}, 


4% 


AT required = АТ, + 
- laa 


"TI 


where 1/ = magnetic reluctance of the air path, in centimetre units. 


Inter polar Arc,—Itis evident that a machine with a very narrow 
interpolar arc has many points in its favour. Owing to its com- 
paratively small leakage coefficient, the machine will be able to 
stand heavy overloads without the interpoles becoming saturated, 


and the commutating field will be more closely proportional to the . 
armature current. In addition, there will be more space between 


the auxiliary and, main field coils, ensuring a lower temperature 
rise—with the same watts dissipated per unit of exposed surface 
owing to the improved air circulation. | 


In Fig. 4 is shown the curve of interpole field distribution, with а. 


machine where the arc is equal to the slot width. The dotted lines 
are the curves taken on test, the full lines are the calculated ones. 
The curve A was taken with 800 ampere-turns, curve B with 416 
ampere-turns, on the interpóle. : The are subtended on the arma- 
ture circumference by the brush is shown below. 


It is obvious that part of the coils which are undergoing com- 


mutation must lie outside the influence of the interpolar field. By 
using brushes with a very high cross resistance it is possible even 
to obtain fair results with this narrow pole, but when a wide speed 
variation is desired on a 500 volt supply, or where the reactance 


voltage is higher than 3, it is impossible to obtain even this fair 


result, | 
* Elektrotechnische Zeitschrift, Vol. XXVI., 1905, p. 640. 
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It is not, then, so much the question of coils commutating outside 
the auxiliary field as it is the rapid variation of the field itself. The 
magnetic reluctance of the interpolar flux path will vary consider- 
ably as the teeth pass under the pole. To obtain fair results one 
has to take an average value for the commutating flux and then 
determine the ampere-turns required to produce this value with the 
average position assumed for the tooth. It will be usually found 
that a machine with a narrow pole arc is very sensitive to brush 
position, being very liable to hunt or flash over with а sudden varia- 
tion in load or speed. 

Arnold has stated that the width of the pole arc should be at least 
equal to two slot pitches, but this is not necessary with ordinary 
variable speed machines where the reactance voltage, calculated by 
Prenzlin's formula, does not exceed 8 to 9. An arc equal to a slot 
pitch plus a tooth width will be found sufficient ; expressed in terms 
of a slot pitch this is equivalent to 1:5 to 1°7 times the pitch. It 
must not occupy too great a percentage of the neutral zone if leak- 
age, and, consequently, the interpole copper, is to be kept within 
reasonable limits. For this reason 85 to 45 per cent. of the neutral 
zone will be found to be the average figures representing modern 
practice in this respect. 

Axial Length.—The axial length of the auxiliary pole-shoe will be 
determined by the conditions which the machine has to fulfil, being 
dependent to a large extent upon the density employed ia the air- 
gap. In high s machines, or machines having a wide variation 
of speed, one must work with low average densities of from 5,000 
to 9,000 lines per square centimetre in the air-gap, whilst with con- 
stant speed machines working at full field strength 10,000 to 12,000 
will be perfectly satisfactory. Itis best to cut down the axial length 
as much as possible, as thereby the leakage from the pole is reduced. 

Pole-shoes.—Several firms have made a very special feature of the 
pole-shoe of the interpole. The utility of skewed pole-shoes depends 
upon the strength of the main fields; with variable speed machines 
they are of no avail, but they may have a certain sphere of useful- 
ness with large constant speed generators. 


„ 
PM NR 


Gap mm. 


Fic, 5.—AIR-GAPS AND ARMATURE DIAMETERS.—INTERPOLE AND 
NoN-INTERPOLE MACHINES. 


Pole- core.— The pole-cores should be made circular in secton 
wherever possible owing to the saving which can be effected in 
copper ; this is not always possible owing to lack of room. 

Number of Interpoles to be Employed.—With a series wound 
armature, the number of interpoles used need not be the same as 
that of the main poles, the improved ventilation obtained by such a 
construction being a great advantage. 


THE EFFECT OF THE INTERPOLE UPON D.C. MACHINERY. 


It is evident that the heating limits will remain the same whether 
interpoles are employed or not, and it is only by a better distribu- 
tion of the losses and a different proportioning of the various parts 
of the machine that an economy can be effected. For the very 
small sizes it is probable that it will not be found of much advantage 
to adopt commutating poles as a standard. The extra labour cost 
entailed in fitting commutating poles is of considerable consequence, 
the available space between the poles is constricted, the total number 
of field coils would be doubled, and, as the hoating limit is reached 
before the sparking, advantage cannot be taken of the saving in 
material which is effected in large machines by a reduction in the 
length of the ait gap and so forth. Only machines above 40 kw. to 
50 kw. output will therefore be considered. 

Poles. —'The extensive adoption of interpole windings will pro- 
bably decide once and for all the question of the shape of the main 
poles. The authors аге of opinion that the cheapest designs are 
obtained by the use of round poles in bipolar and four-pole machines, 
but rectangular ones for all machines with а larger number. 


Number of Poles.—It does not appear desirable to increase the 
number of poles with the new designs. Although on paper by so 
doing a considerable saving may be effected in amount of material 
used, yet the general eensitiveness of a machine with an abnormal 


number of poles fits it rather for laboratory experiments than for 
practical working, especially under adverse conditions. 


Armature Length.—At first sight it would appear that a consider- 
able saving could be effected in field copper by slightly increasing 
the core length of the machine and reducing the high flux-densities 
in the teeth. This is possible, as one is no longer restricted in 
length by commutation conditions, A limit is, however, soon 
reached, beyond which a further increase in length is not econo- 
mical. If this be exceeded it will pay to increase the densities again 
until the increased cost of copper as a per cent. of the total cost just 
balances the per cent. increase in output. This density seems to be 
about 19,500 to 20,500 lines per square centimetre. 


Armature Strength.—It must not be forgotten that increased 
armature ampere-turns will necessitate more interpole turns and 
that therefore there must be a certain point beyond which it will 
not pay to increase the rating even if there is ample room in the 
slot. This limit is reached when there are from 300 to 360 ampere- 
bars per centimetre of armature circumference, the figure to be 
taken depending on the size of the machine. 


Windings.—In the choice of windings one has now a much freer 
hand; aseries winding can often be employed where formerly com- 
mutating conditions would necessitate a parallel one. With inter- 
pole machines preference should always be given to a series winding, 
as its self-equalising properties are very valuable with the short 
lengths of air-gap employed. Another important feature is that 
the variation in commutating flux is less with the series winding. 

Series parallel windings should be avoided, as they usua'ly lead 
to heavy equalising currents flowing under the brush from winding 
to winding. The only time when they can be employed with good 
results is with eight or & larger number of poles, & doubly re- 
entrant or а duplex winding having been used with excellent results 
by one of the authors on several occasions. А doubly re-entrant 
winding is best with an 8, 12, or 16 pole machine; а duplex with a 
10, 14, or 18 pole. i 


Air-gaps —The curves in Fig. 5 represent the air-gaps which have 
been employed in ordinary non-interpole machines compared with 
air-gaps which the authors consider will be approximately adopted 
by most manufacturers who will take full advantage of the designs 
with commutating poles. Below these figures it is not advisable to 
go, for mechanical reasons, and above them the machine will be 
costly in amount of copper used. 


Commutators.—The authors do not believe that the commutator 
diameter will be much affected. A ratio of 60 per cent. between 
commutator and armature diameters being most satisfactory. 


Conclusions.—The question which faces the manufacturer is 
whether auxiliary poles should be regarded merely as adjuncts 
to a standard line of machines, or whether new designs thould be 
got out. 

For large machines the works cost will be cheapened owing to— 
(a) The higher armature reaction employed. The extra cost of the 
interpole copper and winding being more than offset by the in- 
creased output obtained and the saving on the main field, no 
ampere-turns being required for armature reaction. (b) The smaller 
air-gap. This still further reduces the amount of copper required. 
(c) The armature can be made longer and of smaller diameter, thus 
effecting & great saving in the mechanical design and labour costa. 
(d) A smaller commutator, giving a better ventilated armature and 
а cheaper mechanical construction. 

The Paper concludes with а number of examples showing the 
modern practice in d.c. interpolar design. Dimensioned illustra- 
tions are given of the machines of a number of well-known makers. 

Two appendixes give respectively a method for calculating the 
interpolar air-gap reluctance, and for experimentally determining . 
the flux curve. 

we hope to give an account of the discussion on this Paper next 
week. 


HOT-WIRE WATTMETERS AND OSCILLOGRAPHS.* 


BY J. T. IRWIN. 


(Concluded from page 267.) 


Summary.—In this Paper the author describes а new type of hot-wire 
instrument, which can be used for measuring voltage, ourrent and 
power. He also shows how it can be adapted for use as an oscillograph, 
and also for recording B - Н curves. 


Voltage Curves.—One of the first machines for which the voltage 
curve was obtained was the Pyke and Harris inductor alternator 
at the Central Technical College. Voltage curves obtained by the 
author’s instrument coincide exactly with those obtained with а 
Duddell oscillograph. 3 

In connection with the hysteresis curves, it would be well to də- 
scribe the arrangement of drawing rectilinear curves adopted by the 


* Abstract of a Paper read before the Institution of Electrical Engineers 
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&uthor. There have been rectilinear curves drawn by а moving 
spot of light for hysteresis and other curves, by having, say, two 
oscillographs, one indicating flux, and the other P.D. with the plane 
of the mirrors normally parallel and their axis of rotation at right 
angles, or the equivalent of this obtained by rotating the plane in 
which a beam ot light reflected from the mirrors would vibrate by & 
reflecting prism ав shown by Morris and Catterson-Smith* and by 
Witteman.] 

There is, however, no necessity to go to the trouble of fitting up 
this special arrangement, as by the simple arrangement shown in 
Fig. 11 the curve can be drawn. А is a source which gives a beam 
of light on M,, the mirror on the oscillograph. This mirror, which 
has a deflection proportional, say, to the magnetising current of a 
transformer, reflects the beam on to the mirror M,, which has its 
axis of rotation at right angles to Mi. If the mirror Mj is oscillated 
by а synchronous motor, and if the phase of the displacement is 
exactly in phase with the flux in the transformer, then the beam of 
light will draw out a hysteresis curve on the scrien S. To effect 
this an eccentric E is placed on the shaft of a two-pole synchronous 
motor and a lever L (which oscillates the mirror M, about its 
centre) is kept pressed against it. The lever is fairly long in com- 
parison with the throw of the eccentric, so the motion of the 
mirror is nearly simple harmonic. A sine wave P.D. is impressed 
on the transformer, then the back E.M.F. must be also a sine wave 


and the flux a sine wave; therefore if one can vary the position of. 


the eccentric on the shaft until its maximum throw corresponds 
with the maximum flux in the transformer, and if the mirror M, 
has a deflection proportional to the magnetising current, then the 
beam of light will draw out the hysteresis curve. | 
There is another method of drawing hysteresis loops where the 
E.M.F. wave does not compel the magnetising current to be nearly 
a sine wave—namely, by putting alarge self. induction without iron 
in the core in series with a small magnetising coil wound on 
the test piece of iron. А hot-wire oscillograph is connected across 
this magnetising coil or across a secondary. Since the deflection 
of the oscillograph is proportional, if the frequency is high, to the 
quantity, it will be proportional to the flux, therefore one has only 
to make the deflection of mirror M, proportional to the magnetising 
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current and the hysteresis loop will be drawn out. The objection 
to this method is that there is no exact method of compensating 
the strips for their difference in rate of losing heat, since to secure 
compensation would require а current proportional to the flux as 
well as to the rate of change of flux to be flowing through the 
instrument at every instant. 


Hot-WIRE WATTMETER TESTS. 


The instrument on which these experiments were carried out 
was arranged in tubular form, so as to be able to go insidelthe tubular 
airtight casing, and was constructed on the same principle as the 
hot-wire oscillograph except that the small plane mirror was replaced 
by a concave mirror # іп. in diameter. An ideal hot-wire watt- 
meter should have the following properties :—(1) High sensibility.t 
(2) Deflection proportional to the difference in the rate of heating 
of the two strips and 1 of the actual heating of the strips. 

If condition (2) is fulfilled then it should be possible:—/a) To 
pass a current of any value that would not damage the instrument 
through the two wires in series without producing any deflection. 
(b) To apply any voltage within limits across the two strips in 
parallel without producing any deflection. (c) To have & deflection 
proportional to the square of the current through one strip only. 

The following particulars of the instrument may bo of interest :— 


Total effective length of wire for cach strip .. 10 cms. 
Diameter of жїтөв.......................... 0:005 of а om. 
Distance apart ........ FCC : 0:15 of a cm. 
Material platinum, silver. — ыз 

А А 10°39 ohms. 
Resistance of strips ........................ 10°30 ohms. 


The natural period of the instrument was sth of a second at 
first, and on account of it being so high it was liable to get in 
phase with the variation of heating in the instrument on alternating 
current. The mirror was weighted with lead to stop this movement. 

Sensibility, 290 mm. deflection at a scale distance of 1 metre for 


* Journal of Inst. of Elec. Eng., Vol. XXXIII, p. 1,019. 
+ Elektrotechnische Zeitschrift, Vol. XXV., р. 885. 
+ Not so desirable if a pressure transformer is used. 


a current of 0'2 of an ampere through one strip; that is an expendi- 
ture of power of 0'4 of a watt. The author would suggest as a 
sensibility factor for hot-wire wattmeters the term— 
deflection 
scale distance x difference in watts dissipated 
The factor in the present case comes to 0°72, but could easily be 
increased to a higher value by employing finer wires in the instru- 


ment, by using longer wires not tied back so far, or by putting the 
wires nearer together. 


DISCUSSION. 


Mr. A. CAMPBELL said that one could learn a great deal from the 
instruments described in the Paper, а very interesting point of which 
was the application of the hot wire to the oscillograph. One peculiarity 
of the hot wire was its sluggishness, but Mr. Irwin had got over that 
difficulty. Having reviewed the many ingenious points of the instru- 
ment used by Mr. Irwin, he referred to an experiment he had carried out 
recently of using a hot wire to make a telephone. He had used a mica 
plate with a thin wire in the middle. If an alternating current were sent 
through this wire the roar of the current could be distinctly heard. 

Mr. W. DUDDELL said that the use of a hot wire to make an oscillo. 
graph by Mr. Irwin was certainly ingenious. As to the watt ourves 
shown, it would be interesting to have the zero line shown. The 
hysteresis loop mentioned in the Paper waa very interesting, and of the 
utmost importance. He was very anxious to obtain some easy method 
of recording these hysteresis loops. With regard to Mr. Campbell's hot- 
т telephone, if he had polarised his instrament he would have heard 
nothing. 

Dr. C. V. DRYSDALE said the most stri thing in the explanation 
given by Mr. Irwin of his instruments was the use of the condenser. 
With regard to thermal lag, all kinds of lag when dealt with electrically 
came to the same thing as self-induction. | . 


THE ACOUSTIC EFFICIENCY OF THE TELEPHONE.* 
BY H. ABRAHAM. | 


1. The currents received by a telephone set the diaphragm vibra- 
ting, the diaphragm moves the air, and a portion of the energy of 
these vibrations reaches the ear. 

What relation is there between the sound energy utilised by the 
ear and the electric energy furnished by the line ? 

A sufficient estimate of the energy furnished by the line may be 
obtained by default by multiplying the resistance of the apparatus 
by the square of the current. A maximum of the other factor may 
be estimated by excess, and thus a superior limit may be obtained 
for the efficiency. 

2 The latter estimate may be made by seeking the maximum 
power available for the diaphragm for a sound of given pitch, say 
200 periods per second, aud for a current of known strength. 

It must be remarked that in order to avoid resonance phenomena 
it is necessary to let the proper pitch of the diaphragm be notably 
higher than the sounds of the speaking voice. Hence, in the equa- 
tions of motion of the membrane, we may neglect the terms of 
inertia, and reduce our equations to the type 


A Ba =C sin of, 
where А.г represents the elastic force, while C sin wi+ is the force 


exerted by the electromagnet, and BS 


represents the resistance on 
which the diaphragm works. 

We deduce immediately from this equation that, when there is no 
resonance, the maximum power available for the membrane is C*w/4A, 

The two quantities to determine are therefore C/A—.ec., the 
flexure produced on the diaphragm by а known force, and C the 
force exerted by the electromagnet on the diaphragm for the given 
current. 

These two determinations may be made by statical experiments 
which present no particular difficulty. 

8. Here are the results of an experiment made with а telephone 
of the usual sensitiveness :— 


Resistance of the telephone ....................... ...... 18 ohms. 
! —T———T88 ad ampere 
Displacement of the diaphragm i micron. 
Corresponding elastic force ................................. 100 dynes. 


For an alternating current of frequency 200, having a maximum 
strength of зд ampere, we should therefore have: 
Electrical power spent (min.) 700 C. G. S. 
Power available for diaphragm (max.) 1 C. G. S. 
It follows from these figures that, however sensitive the telephone 
may actually be, it is only a very indifferent reoeiver. 
Apart from cases of resonance, the best telephone does not 
transmit to the ear one-thousandth part of the energy it receives. 


6 % % %% ́ũ e „„ 


* Translated from the Comptes Rendus, April 29, 1907. 
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THE RADIO-TELEGRAPHIC CONVENTION. 


The present moment is a critical one in the history of 
wireless telegraphy. The report we are awaiting from the 
Committee appointed to inquire whether the International 
Wireless Telegraph Convention, as approved by our dele- 
gates at the Berlin conference of November and December 
last, shall or shall not be ratified by Great Britain and her 
Colonies, must exert a great influence on the universal 
adaptation of the art to the purposes of the navigator. On 
the one hand, if this country signs the Convention the whole 
world will enter ona period of fuller use than ever before of 
wireless telegraphy, while if the ratification is withheld a 
period more or less protracted must follow, wherein one 
part of the shipping world will find itself in isolation from, 
if not in conflict with, the other part. It may seem at first 
sight strange that this country has found it necessary or. 
possible to hesitate in the matter. The sole cause of 
this hesitation is undoubtedly the powerful position here 
and abroad of the various Marconi Companies. 

The official translation of the full text of the Convention 
and the associated documents was published in our issucs 
of December 14th and 21st last. Broadly, the Convention 
is intended to encourage and to regulate the use of wireless 
telegraphy for communicating between ship and shore. 
Its provisions may be summed up very briefly. First, all 
shore stations having public telegraphic business with ships 
must be authorised by the Government of the territory 
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concerned and must be connected with the ordinary tele- 
graphic system, and, together with all ships availing them- 
selves of the facilities offered, must be registered at the 
International Bureau. In the next place, all such shore 
stations must intercommunicate without regard to the 
system of apparatus installed. Further, certain rules are 
laid down for the conduct of traffic—for instance, it is 
provided that signals of distress shall take precedence over 
all others—and certain regular charges for messages are 
to be enforced. The final protocol, besides fixing cer- 
tain details of future Conferences, provides for the ex- 
empting at any time of a coast station from public 
work, and makes allowances for systems so special that 
they cannot intereommunicate with more ordinary systems. 
The Service Regulations published with the text of the 
Convention demand that ships must be licensed by their 
Governments, and that their apparatus must be syntonised. 
The wave-lengths are fixed for coastal communication at 300 
and at 600 metres, and a limit of 1 kw. is put on the power 
usually to be employed by ships. All radio-telegraphists must 
be certificated by their Governments. In addition, regula- 
tions are laid down to ensure prompt transmission of 
telegrams, and to avoid confusion. This last is ensured by 
putting the coast stations in command of the telegraphic 
traffic they are concerned with at any moment, and by rules 
regarding the method of calling, and similar details for the 
guidance of operators. | | 

In reviewing the evidence put before the Committee for 
and against ratification of the Convention, it must be borne 
in mind that the only opinions adverse to ratification were 
offered by the Marconi Company and its experts. The 
truest view of the situation is thereforeobtained by devoting 
most attention to their evidence. The case against the 
Convention was opened by the managing director of the 
Marconi Company. He stated three main objections. The 
first rested on his statement that his Company alone did any 
appreciable telegraphic business, which implied that they 
only, or at any rate chiefly, were affected; and he sub- 
mitted that they did not want the Convention. The second 
objection was that the Marconi Company have a number 
of contracts with various lines of ships already embodying 
the principle of non-intereommunication. And his third 
objection was that intercommunication was impracticable, 
and that it would disorganise the whole of the service his 
Company had already erected ; it would, he said in illus- 
tration, be like a telephonic system wherein everyone 
could call anyone, with chaotic results. The first objec- 
tion, based on relative bulk of business, was, disproved 
at a later stage by statisties specially gathered by the 
Secretary of the Post Office, statistics that tended to 
show that a larger volume of business was actually 
being transacted on the United States coasts. That this 
American business was spread over a number of inter- 
communicating rival companies is a fact to be set against 
the third objection put forth above. To the second objec- 
tion it might be said that the existing contracts referred to 
as containing clauses barring intercommunication might be 
greatly mended by the removal of the detested and harm- 
ful proscription. How harmful to public interest such 
clauses are is well illustrated in Capt. INGLEFIELD's evi- 
dence, where the tale is told of an American ship, finding 
à derelict, being barred from communicating with a passing 


liner because of the latter's Marconi contract. The third 
objection, that the excellent though limited Atlantic service . 
organised by the Marconi Company would be injured, is . 
one that may gain sympathy, and we are inclined to agree 
that it is rather hard on the Company to see the service 
they have so patiently fostered for their own profit thrown 
open at once to all comers. 

Dr. Marcont was the next witness offering ev idence 
against the ratification. He contended that scientific and 
technical progress would be.hindered by the regulations, 
which made practically impossible the introduction of 
great improvements for trial at any station. The secrecy, 
he hinted, without which inventors will not invent, will be 
lost. Further, there was no pvovision for experimental 
licences on ships. It should be noticed; however, that the 
Convention does not apply to coast stations not doing 
public telegraphic work. Private experimental stations, 
if not on a ship, are still possible, and Nauen, for instance, 
if not registered as a publie station, may, so far as the 
Convention goes, disturb whomsoever it pleases. This may 
be found a weak point in the Convention. With respect 
to Dr. MAnCONTI'S objection that private experimental ship 
stations are impossible, we are bound to agree that this is 
a serious hindrance to inventors, who will necessarily now 
be driven to the cold chhrity of а Navy in order to carry 
out experiments at sea. Dr. Marconr’s vague reference to 
“amplitude” and its neglect by the Convention was made 
a little more lucid by Prof. FrEwIiNG later. If it was 
meant to lead up to the complaint that inventors of non- 
intereommunicating systems will be discouraged by the 
Convention, we have to say that such systems will, from 
their nature, be discouraged more emphatically still by the 
navigator—the Navy (whither the Convention does not 
reach) і is the place for such systems. 

Prof. FLEMING was the third witness against the Conven- 
tion. He complained. that the Convention looked at the 
present and not to the future. Now the Convention is 
designed for the regulation of such intercommunication as 
is daily useful to mariners and sea-travellers, and it should 
be remembered that the simpler and even cruder forms of 
apparatus willlong be the most useful on board ship. Taken 
in the broadest possible way the argument would have im- 
pelled the Marconi Company itself to refrain from stan- 
dardising any of the apparatus it supplies—but we trust it 
has not. But the most important part of Prof. FLEMINGS 
evidence dealt with Marcon’s deserts аз an inventor 
and the consequent commercial expectations of the com- 
panies that own his patents. On the first point we can 
go a long way with Prof. FLEMING. The second point 
affords the first indication we meet in all the evidence 
of the true views and aspirations of the Marconi Com- 
pany. Put plainly, the view of the Company is that they 
alone possess the right to send messages through the ether 
by Hertzian waves; or, in the words of Mr. HALL, the 
managing director of the Company, in giving his supple- 
mentary evidence at a later stage, “ there was very strong 
presumptive evidence that the company’s patents controlled 
all wireless telegraphy.” The struggle reduces to one between 
the interests of the Marconi Company and the interests of 
all the world. 

This stupendous claim, it must be mentioned, is logically 
enough based by Prof. FLEMING on the fact that practically 
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all wireless telegraphy (except, perhaps, Prof. FLEMING'S 
‘own newly announced system) is accomplished by the use of 
antenne directly or equivalently earth-connected, and that 
the master patent for this use is possessed by the Marconi 
Company. It has, of course, been long known that the 
Company held this view mildly, but since they have never 
yet ventured to win or lose all in the Law Courts, we 


doubt if they have. ever been taken quite seriously. The 


fact explains, however, the attitude of the Company 
through much of its past history, and in particular gives 
the explanation of its policy of ignoring other wireless 
apparatus, that is of the principle of non-intercommunica- 
tion. Nevertheless, we cannot agree that the ratification of 
the Convention by this country will debar the Company 
from entering the Law Courts. But it is very plain now 
that not to ratify would afford support to the Company in 
its claim, and would help them to crush their English 
rivals by enabling them to continue their comparatively 
inexpensive boycotting policy. 

The issue has narrowed to this: Is it good for the 
national interest, and for the future of wireless telegraphy 
that the Convention should be signed at once? First, it 
must be noticed that some of the earlier arguments of 
the representatives of the Marconi Company do now, in 
the face of this threat of а monopoly of the ether, react 
against the Company. To recall one argument only— 
namely, that the Convention by imposing (so far as it 
goes) a certain uniformity- of apparatus would make it 
harder for inventors to test and to introduce improve- 
ments, and would hinder scientific and technical progress 
—this argument is surely infinitely more telling against the 
state of things threatened by the Company's vast ambitions. 
But more important than this is the fact that every witness 
not connected with the Marconi Company spoke emphati- 
cally of the perfect safeguarding, nay, the increased foster- 
ing, of our national interests under the Convention. As 
Mr. GAVEY said, our well-being is more fully protected 
with the Convention than it could be without it. In the 
first place, in the words of the Secretary of the Post Office, 
“in the shaping of the Convention the interests of the 
Admiralty and the War Office were paramount." Quite 
apart from the publie services, and ignoring what we 
might suffer if we do not ratify, the Convention is antici- 
pated to be more beneficial to shipping, mercantile as well 
as naval, in the English Channel than in any other place 
in the world. Strategic benefits, of course, will be prc- 
portional to the number of ships fitted, and we have 
the largest marine. Merely from the point of view of 
wireless traffic accruing to our shores under the Con- 
vention it was conclusively shown that we are certain 
to gain, while it is so very palpable that the Convention 
. will administer so great a stimulus to the fitting of ship 
and shore stations that it seems clear that even the 
Marconi Company may, if it will, benefit pecuniarily. 
Beyond and above all these considerations there is the 
prospect, indeed the assurance, that the adoption of the 
Convention, by its promise of universal intercommunica- 
tion, will bring to the mariner—and for him alone the 
Convention is eonceived—a boon of such prospective 


value as has never before in the history of navigation been 
tendered to him. 


RECENT CONTRIBUTIONS TO ELEOTRIC WAVE 
TELEGRAPHY.* 
BY PROF. J. A. FLEMING, M. A., D.SC., F.R.S. 
(Continued from page 273.) | 


There are at least three ways in which these undamped oscil- 
lations can be created. The first is а mechanical method, viz., 
by a high-frequency alternator. Assuming we possess an alter- 
nating current dynamo giving в current of a sufficiently high 
frequency we can connect one terminal to earth and the other 
to a ТАЛАНЫ antenna and then on setting the machine in 
operation high-frequency undamped currents would be created in 
the antenna and corresponding waves radiated. To secure the best 
results it is necessary, however, to syntonize the free time period of 
the antenna circuit and the natural frequency of the alternator. 
The chief difficulty, however, is to construct a machine which shall 
give alternating currents of sufficiently high frequency and voltage 
with sufficient power and current capacity. Sixteen or seventeen 
years ago Prof. Elihu Thomson and Mr. Tesla built dynamos giving 
an alternating current of 10 amperes at a frequency of 10,000 to 
15,000 and an output of about 1,000 watts. Mr. Duddell exhibited 
to the Physical Society in April, 1905, an alternator capable of a 
frequency of 120,000 bat its power output was not more than 
0'2 watt. I have on the table a small alternator made by Mr. S. G. 
Brown giving an alternating current having a frequency of 12,000, 
an E.M.F. of 20 volts and a power of about 50 watts. Prof. Fessenden 
has recently given a description of an alternator made for him having 
a frequency of 60,000 with an output of 250 watts running at a 
speed of 10,000 revs. per min. and giving an E.M.F. of 60 volts. Since 
steam turbines of the Leval type are now made to run at 500 revo- 
lutions a second it is not difficult to construct an inductor alternator 
having a frequency of 50,000 to 100,000. Such a type of alternator 
has, however, always a large fall in terminal P.D. if called 
upon to give out current. For this reason a type of machine 
without iron in the armature is to be preferred, but then it becomes 
more difficult to balance the moving parts for very high speeds. In 


Fic. 9.—DUDDELL MUSICAL ARC. 


Fic. 8.—E.igu Тномвом'в 
METHOD OF PRODUCIKG OSCILLATIONS, 


spite of some attempts, the difficulties of making and driving a high- 
frequency and high-potential alternator, of any considerable output, 
say 10 kw. size, have not yet been overcome. Even if we could secure 
a frequency of 50,000 this corresponds to a wave of 4 miles in 
нер and special antenna arrangoments are necessary to radiate 
and receive such waves. Hence the alternator method of electric 
wave production will certainly not supersede the spark method, 
although in some cases it may be practicable and useful. 

In the next place, we have the electric arc method to which so 
much attention has lately been directed, employing а continuous- 
current ate with а condenser and inductance placed in series &cross 
the terminals of the arc. As in many other cases, the seeds of this 
invention were sown in the form of discoveries by several workers. 
In July, 1892, Prof. Elihu Thomson filed & United States patent, 
No, 500,680, in which he proposed & method for creating high- 
frequency alternating currents by connecting a condenser and in- 
ductance to & pair of spark balls, and this spark-gap was also con- 
nected through two other inductances with a source of continuous- 
current supply such as a storage battery or dynamo (see Fig. 8). An 
air blast or magnetic field was employed to continually extinguish 
the continuous-current arc formed. The operation of the arrange- 
ment was thought to be as follows : When the arc is blown out or 
befote it is formed the condenser is charged by the dynamo. 
When the arc is re-established the condenser is discharged with 
oscillations. In the above specification nothing is said about the 
use of а continuous-current arc between carbon poles, but Prof. 
Thomson asserts that oscillations with frequency up to 50,000 could 


* А Friday Evening Discourse delivered at the Royal Institution of 
Great Britain, Friday, May 24, 1907. 

t An interesting and not very dissimilar device has recently been 
described by Mr. 8. С. Brown ; he employs a revolving aluminium wheel 
against which a copper spring presses lightly. The spring and wheel are 
connected through an inductance and resistance with a source of direct- 
current supply and also by a circuit consisting of a Leyden jar in series 
with a coil of wire. When the wheel revolves an arc is formed at the 
loose contact and high-frequency oscillations are set up in the Leyden jar 
circuit (вее The Electrician, November 23, 1906, Vol. LVIII., p. 201). 


- THE ELECTRICIAN, JUNE 7, 1907. 


811 


be obtained. In 1900 Mr. Duddell showed that, if a suitable con- 
denser and inductance was shunted across the poles of a continuous- 
current arc formed with solid carbons, high-frequency alternating 
currents were set up in the condenser circuit and the arc emitted a 
musical sound (see Fig. 9). Much discussion subsequently took place 
as to the causes of the effect and as to the highest frequency of 
oscillation it was possible to secure by this method. Duddell and 
others based their explanation of the phenomenon upon the known 
fact that а small decrease in the current through the carbon arc is 
accompanied by an increase in the P.D. of the carbons. The con- 
tinuous arc with solid carbons was said, therefore, to have а negative 
resistance.* 

The explanation of the manner in which the continuous-current 
arc maintains undamped oscillations 1n the condenser circuit is 
then as follows. If a condenser and inductance are shunted across 
the arc, the condenser begins to be charged, and this robs the arc 
of tome current. This change, however, raises the P.D. of the 
carbon poles, and the charging of the condenser, therefore, con- 
tinues Whenthe condenser is full the arc current is again steady. 
The condenser then begins to discharge back through it, and 
this increases the current through the arc and, therefore, decreases 
the P.D. of the carbons. The condenser, therefore, continues to 
discharge. The action resembles that by which the vibrations of the 
column of air in an organ pipe controls the behaviour of the jet 
of air from the mouth which impinges against its lip, forcing the 
Jet of air alternately into and outside the organ pipe and so main- 
taining stationary oscillations in it. ` The jet of air from the mouth 
of the pipe corresponds to the continuous-current arc, the closed or 


open pipe associated with it is a resonant circutt and corresponds 


t 


with the condenser and inductance. | 


Amperes. 
Fic. 10.—CHARACTEBISTIC CURVES ков CONTINUOUS-CURRENT Авс 


IN Atk AND HypnoaxN (Upson). Arc length = 1:25 mm. 


Consider the state when the oscillations have been set up in the 
condenser circuit. We must assume that there is a stream of elec- 
trons from the negative terminal of the arc making their way across 
the interspace to the positive terminal. If, then, we consider the 
state at the instant when the condenser has reversed its charge so 
that the coating connected to the negative arc terminal is positively 
charged, we see that there is a tendency for the stream of electrons 
to enter the condenser and supply the deficiency represented by the 
positive charge on that plate. They are, so to speak, sucked into 
the condenser. Accordingly this action either annuls or reduces the 
current in the arc. When the condenser is charged to the P.D, then 
existing between the terminals of the arc no more electrons enter it, 
and they then all travel across the arc. This increase in the arc 
current is accompanied by a fall in the electronic density difference 
or the P.D. of the arc terminals and the condenser then begins to 
discharge across the aro and still more reduces this P.D. Owing to 
the inductance in series with the condenser, or, in other words, 
in consequence of the kinetic energy of the moving electrons, 
the condenser is not only discharged but charged up again in 
the opposite direction.t It parts with the excess of electrons 


* The term negative resistance is a very inappropriate term. It is 
better to call the curve for an electric are showing the relation of current 
through the arc to P. D. of the electrodes or poles the characteristic curve 
of that arc, following a usual nomenclature in connection with dynamos. 
This characteristic is a curve sloping downwards when the current is 
taken as abscissa and the P.D. as ordinate. 

t The amplitude of the Р.Р. of the condenser terminals may and does 
become very much greater than the mere steady P.D. of the electrodes 
between which the aro is formed. Thus with a P.D. of 220 or 300 volts 
across e arc the R. M. S. of the condenser plate may reach 1,000 or 
1,500 volte. 


forming the negative charge on its plate in connection with the 
negative arc terminal, and that plate is left with a deficiency of 
electrons, that is, with a positive charge. Then the process repeats 
itself over again. Two conditions seem necessary for the automatic 
continuance of this process. First, the arc must be formed between 
terminals of such nature and in such surroundings that rapid varia- 
tions of current through it must cause correspondingly rapid and 
large changes in the P.D. of the terminals in an inverse sense, that 
is, as H. T. Simon has shown, there must be a steep falling 
characteristic curve for the are“ Secondly, the arc must have the 
pore of re-starting itself if entirely extinguished for a short time, 

ut this should not take place until the P.D. between the terminals 
exceeds a certain value—that is, it must not take place too easily 
or at too low a voltage. If the arc is formed between solid car- 
bon terminals then it appears that these conditions are only 
fulfilled up to a certain frequency—that is, when employing 
& rather large capacity in the condenser circuit. We then obtain 
Mr. Duddells musical or singing aro, which emits a sound 
because the rapid variations of current through the arc by varying 
the energy expended in it expand and contract the column of incan- 
descent vapour forming the true arc, and therefore the layers of air 
next to the arc, and hence send out air waves which are heard as 
sound. Frequencies up to 10,000 or so are possible, although many 
physicists, such as Banti, Corbino, and also Maisel, contend that 
much higher frequencies can be obtained. In 1903, Mr. Poulsen 
introduced a further improvement. He found that by enclosing the 


arc in a vessel containing hydrogen or coal gas, and forming the arc 
between a cold metal terminal, which is the positive, and a large 
carbon terminal which is the negative, the arc being also traversed 
by a strong magnetic field, much higher oscillation frequencies could 
be obtained than with the double carbon arc in air (see Fig. 11). 
He also found it an advantage to rotate the carbon terminal. 


‘Fig 11.—Povunsen’s APPARATUS FOR CREATING UNDAMPED OSCILLATIONS. 


When this arc is shunted by an appropriate small condenser in 
series with an inductance we can obtain in this last circuit electric 
oscillations having a frequency of a million or more, depending on 
the capacity and inductance used. If a suitably tuned antenna is 
connected to one terminal of this condenser, and one arc terminal 
to the earth, as shown in the diagram, we are able to radiate from 
the antenna undamped trains of electric waves. I have before me 
an apparatus of this kind with which much work has been done, in 
my laboratory, during the last few months. It consists of a water- 
jacketed brass cylinder with marble ends through which project at 
one end a thick carbon rod kept in rotation by a motor, and at the 
other, a water-cooled brass tube with copper beak on its extremity. 
An electric arc is formed with 400-500 volts between these termin»ls 
taking 6-10 amperes. 

The terminals are connected by a sliding inductance and by a 
condenser. Then, in addition, а long helix of wire is connected to 
one terminal of the condenser. This helix is tuned to the condenser 
circuit and may be taken to represent the antenna when the ap- 
paratus is used in wireless telegraphy. If we start the arc, then 
high frequency oscillations are produced in the helix and by the 


* A careful study of the phenomena of the electric arc between metal 
and metal and carbon terminals in air and hydrogen has recently been 
made in my laboratory, under my direction, by Mr. W. L. Upson. It has 
been found that for an arc taken between a cold metal and a.carbon ter- 
minal in hydrogen for the same length of arc, the rate of decrease of 
terminal voltage with increase of current is alwaye greater than for an 
arc in air between two carbon terminals ; in other words, the volt-ampere 
characteristic is steeper (see Fig. 10). Also it has been found that in the 
case of a carbon arc in air the currents can be interrupted for a much 
longer time without permanently extinguishing the arc than is the case 
for the metal-carbon arc in air or hydrogen. 
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action of resonance the potential at the free ends becomes large 
enough to create an electric brush discharge. There is, of course, a 
strong oscillatory eléctric field outside the helix, and vacuum tubes 
held there, particularly Neon tubes, glow brilliantly. It has been 
contended that these oscillations are undamped and continuous, but 
I can show you а simple experiment with а Neon tube which 
proves that they are not always uninterrupted. If I hold а Neon 
tube near the helix and move it rapidly to and fro you see a broad 
band of light due to persistence of vision, but this is cut up by dark 
lines and spaces. In the same manner, if a Neon tube is rotated 
near the helix it does not produce а uniform disc of light, but the 
disc presents the appearance of radial dark bands and bright spaces. 
. The same effect is seen with & vacuum filled with any other gas 
provided the tube is sufficiently narrow in the bore. It appears to 
me that this proves incontestably that the oscillations are not un- 
interrupted but are cut upirregularly into groups of various lengths.* 
To obtain these high-frequency oscillations the various contri- 
butory factors, strength of magnetic field, length of arc, supply of 
coal gas, have to be carefully adjusted with reference to the 
capacity and inductance used and the voltage on the arc. This dis- 
continuity of the train of oscillations seems to depend to some degree 
upon а want of perfect regularity in the rotation of the carbon 
terminal. It may also be brought about by the energy transferred 
to 1 сше circuit being radiated or dissipated faster than it is 
supplied. 

о one who has worked practically with the apparatus can say 
that it is a simple and easy one fo use, A very little want of exact 
adjustment causes the arc to be extinguished or else fluctuate 
greatly in current, and compared with the extremely simple appli- 
ances required for spark telegraphy the advantage in ease of working 
is largely on the side of the spark. 


But we have to consider whether there are not counterbalanoing . 


advantages as a generator of telegraphic electric waves which make 
up for the increased difficulty of working and greater complexity 
of apparatus. The claim made for it is that if the transmitter pro- 
duces undamped continuous oscillations these can be reduced to 
such small amplitude that they will not affect other neighbouring 
wireless non-syntonic receivers, even if only a little out to tune, but 
can by the cumulative effects of resonance actuate their own corre- 
sponding or exactly syntonised receiver at the same or а greater 
distance. This claim is based on the known fact that for certain 
types of receiving circuit the current created in them can be largely 
increased by increasing the number of oscillations in the incident 
train of waves, so that if oscillations or waves are undamped they 
can make up for feebleness by their persistency. This, however, 
depends essentially upon the nature of the receiving circuit, and is 
only true within certain limits. ; 

When electric waves radiated from one antenna fall on another 
syntonised or tuned secondary circuit they set up oscillations in the 
latter of the same period. It might be thought that if these 
impinging waves are undamped we should have an infinitely large 
current produced in the secondary circuit. As a matter of fact we 
do not. The electromotive impulses from the sender only increase 
the secondary current up to a certain point. The secondary circuit 
necessarily possesses resistance and other sources of energy dissi- 
pation which rapidly increase with the current induced in it. 
Moreover, when the secondary circuit has an antenna attached, this 
itself radiates part of the energy it absorbs. Hence it follows that 
beyond a certain point the energy thrown on to the secondary 
circuit is no longer utilised to increase the current in it, but only 
just suffices to maintain it. The case is exactly analogous to that 
of a body being warmed by radiant heat. A thermometer exposed 
to full sunshine only rises to a certain height. 

A comparison between the damped and undamped radiation to be 
valid must be made as follows. Assume that we have two wireless 
transmitting stations side by side, one sending out intermittent 
trains of feebly damped oscillations, the other continuous trains of 
undamped oscillations, and let them be so adjusted that the trans- 
mitters take the same mean power to work them. Let the fre- 
quency of these damped and undamped waves so radiated be the 
same. At a distance let there be a suitable movable receiving 
station—say a ship—with receiver tuned to the same frequency. 
Then the prinvipal question at issue is, whether the undamped 
waves can affect this receiver at a greater distance than the damped 
waves of the same integral energy. Otherwise, at the same dis- 
tance, can the undamped wave station affect the receiver when using 
less power than the damped wave station. Since, however, by 
assumption the undamped waves from one atation have the same 
integral energy as the damped waves from the other, the latter will 
have a higher initial value in each train to compensate for their 
decreased value and intermittent cessation. Hence we may ask 


another question, viz., what will be their relative effect on receiving 


. * Previous experimentalists seem to have been satisfied with examining 
in & revolving mirror the flaming arc or brush produced at the secondary 
terminals of a transformer, the primary of which forms the inductance 
in the condenser circuit, and finding the image drawn out into a band of 
light concluded that the oscillations were continuous. The Neon tube is 
а more delicate test and reveals the discontinuity mentioned above. 
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stations in their neighbourhoed not- quite in tune with the emitted 
waves. Can we bring the undamped waves nearer into tune with 
these outlander stations without disturbing the latter, than we can 
in the case of the damped waves, and if so, within what ratio of 
wave length? Claims have been made for a great superiority in 
this respect in the case of undamped waves, but we are still await- 
ing quantitative confirmation. Amongst other assertions it has 
been stated that the undamped waves are less easily “tapped,” to 
use а newspaper expression. This is a fallacy. With propor 


experimental appliances a receiving circuit can be gradually 


adjusted to any electrical frequency, and when it comes to the 
right frequency it must be affected just as much as the true receiving 
station for which the waves are intended. It is all a matter of 
apparatus and skill. To illustrate the first point, viz., the effect of 
the nature of the receiving circuit, we may take an instance from 
optics. When we look through a telescope at the stars we can see 
а certain number down to some limiting magnitude. No amount 
of prolonged gazing when using the eye as а wave receiver 
increases the effect produced by a just invisible star. If, 
however, we use a photographic plate the effect on it is 
cumulative, and we can by a sufficiently long exposure obtain 
impressions of invisible stars in countless numbers. The 
photographic film is a wave detector of quite a different kind 
to the retina. In the case of the film it can make up by time 
what is wanting in intensity in the wave motion. In the case of 
wireless telegraphy it is clear, therefore, that the nature of the 
wdóeiver has a great deal to do with the possible advantages of un- 
damped waves, and it is not merely a question of the tuning or the 
transmitter,* Again the ordinary 10in. induction coil and spark 
transmitter as used on ships takes up ! H. r when in full work, and 
can send wireless messages 200 miles or more when an appropriate 
receiver is used. I find it very difficult, if not impossible, to obtain 
sufficiently high-frequency oscillations by the arc method unless at 
least 1 H. P. or 11 Н.Р. is being expended іп the arc. Hence for short- 
distance work, on the point of economical working as well as sim- 
plicity of apparatus and ease of working, the spark method has 
advantages denied to the arc. We were told not long ago by an 
eminent electrician that the arc method of creating undamped 
waves sounded the death knell of spark telegraphy. It is always 
advisable to exercise some caution in issuing obituary notices of 
well-tried inventions prior to their actual decease, and in this case, 
although the power to create continuous trains of electric waves will 
doubtless greatly assist space telegraphy, it does not follow that 
their generation by the arc method is the best or final method. 

In the production of continuous oscillations we are not limited to 
the arc method. Mr. Marconi has for some time past been engaged 
in developing an ingenious method of creating undamped electric 
waves for telegraphic purposes which involves neither an arc nor 
alternator, but is a new mechanical method ot great simplicity. 

This method is capable of producing astonishingly large alter- 
nating currents of very high frequency—in other words, so-called 
undamped or persistent oscillations. I have recently witnessed 
some of his experiments, and was surprised at the results obtained. 
Long distances have been telegraphically covered with every pro- 
spect of great efficiency. Unfortunately, the incomplete state of 
certain foreign patents prevents me from entering into details of 
this method now, but I hope he himself will be able to do so soon. 


(To be continued.) 
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* Inorder that he may take the utmost advantange of the principle of 
resonance, Mr. Poulsen uses in the receiver a device he calls a “ ticker." 
This serves to keep the condenser-inductance circuit of the receiver 
closed until resonance has exalted the oscillations to the utmost. The 
ticker then opens it at intervals and inserts the particular oscillation 
detector, whether electrolytic or other, which makes the audible or visible 
signal. In his тааз receiver Мг. Marconi has always adopted a 
similar plan, for he keeps the coherer terminals joined by а condenser 
which closes the secondary circuit of the receiving jigger. A point of in- 
terest not yet considered is whether we do need absolutely undamped 
waves to gain all the possible practical advantages derivable from them. 
It may be that very slightly damped trains containing, say, 50 oscilla- 
tions per train and following each other several hundred times per second 
will, with an appropriate receiver, give us all that we can obtain from the 
use of forced undamped waves. 


THE TEMPERATURE AND EMISSIVITY OF CARBON, 
OSMIUM, AND TUNGSTEN FILAMENTS.* 


BY A. GRAU. 

Many investigations have been made to determine the tempera- 
tures of carbon and metallic filaments. In 1892 H. F. Weber stated 
that the temperature of an ordinary carbon filament was between 
1,565°С. and 1,580°C. Lombardi applied Weber's formula to 
osmium lamps, and found that at 1:5 watts per Hefner candle- 
power the temperature was 1,435°C. (See the Elektrotechnische 
Zeitschrift, p. 41, 1904.) Bailey ascribed the efficiency of the 
osmium lamp to its higher temperature. (See The Electrician, 
Vol. LII., p. 646, 1904.) Lummer and Pringsheim, by bolometric 
methods, have fixed the temperature of a carbon filament, taking 
8 watts per Hefner candle-power, at something between 1,602°C. 
and 1,827°C., and of a Nernst lamp at 1,927°C.-2,177°C. (See Ver- 
handlungen der Deutschen Phys. Ges., Vol. I., 1899.) Nernst has 
published figures relating to the emissivity of his lamp at different 
temperatures in the Phys. Zeitschrift, p. 881, 1906. Hartmann, by 
means of the thermopile, arrives at lower figures for the Nernst 
lamp, and concludes that its temperature lies between 1,505°C. and 
1,585°С. (See The Electrician, Vol. LVII., р. 579, 1906.) Waidner 
and Burgess give a black temperature of 1,860°C. to a carbon 
filament taking 3 watts per candle-power and 2,185°C. to a tungsten 
lamp taking 1 watt per candle-power. (See the Electrical World, 
Vol. XLVIII., p. 915, 1906.) It will, therefore, be obvious that 
further tests are necessary before any definite conclusions can be 
reached. 

For the purposes of the following experiments filaments of car- 
bon, osmium and tungsten were prepared by Kremenetsky & Co. 
and by the Auer-Osmium Co., the lengths and diameters of the 
various filamenta being very exactly determined. The work was 
carried out, in so far as the figures relating to temperature are con- 


cerned, before the publication of the results obtained by Waidner and 
Burgess, апа as the conclusions do not altogether agree with theirs, 
they may be of some interest. The filaments were as follows, viz. :— 
(1) А„, a carbon filament, 155 mm. long and 0:1 mm. in diameter; 
(2) As, а tungsten filament, 186 mm. long and diameter 0:0982 mm.; 
(3) A,, а tungsten filament, 136 mm. long and diameter 0:08 mm. ; 
and (4) А,, an osmium filament, 136 mm. long and 0°115 mm. in 
diameter. The temperature ofthe filament is found by means of a 
Wanner pyrometer, which was previously calibrated by means of 
а “black” body. This was done by means of a strip of iridium, 
which is heated by passing a current. The “black temperature ofthe 
iridium strip is therefore known under given conditions, and is the 
temperature which a “ black" body would have, emitting the same 
radiation. The iridium strip is shown in Fig. 1 at I, and is observed 
through an opening, F, by an instrument similar to a Kurlbaum 
pyrometer. This consists of a telescope with а cylindrical cross- 
piece in the middle. The cross.piece has а cover which can be 
removed in order to receive the lamp to be tested. The lamp fila- 
ment is seen as а dark line against the bright background formed 
by the iridium strip. The current throu h the flament is then 
adjusted till it disappears against its background. The filament 

ill then be at the same temperature as the iridium strip, and this 
can be measured by means of the Wanner pyrometer. At the higher 
temperatures a red screen was used for determining the exact 
moment of disappearance. The following tables show the results 
of the measuremenis. 


* Abstracted from the Elektrotechnik und Maschinenbau, April 14, 1907. 
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“ Black" temperature Current in 
in degrees centigrade.| amperes. Volts Watts. 
| Carbon Filament. 42. 
1230 0:1580 51:5 9:085 
1840 0:1823 58:0 10:573 
1420 0°2020 64:5 13:029 
1534 0:2409 770 18:549 
1675 0:2790 89:0 24:831 
1762 0:3440 111:0 38:184 
Tungsten Lamp. 2. | 
1208 | 09379 4-40 4127 
1334 1:0844 5:75 6:235 
1410 1:1918 6:60 7:886 
1524 i 1:3897 8:40 11:673 
1675 1:6222 10:905 . | 17-762 
1762 1:8180 13:00 23:684 
Tungsten Lamp. A, 
1208 | — 08184 450 3-6828 
1340 0:970 6:00 5'82 
1420 | 1:0736 1:00 1:515 
1534 1:2397 8:85 10:971 
1675 | 14111 11-00 15:522 
1762 1:6325 13:55 22:120 
Osmium Lamp. А. 

1200 0:9844 4°70 4:627 
1310 1:1370 591 6:720 
1400 1:2816 7:18 9:202 
1524 15110 9:22 18:931 
1657 1:7440 11:45 19:969 
1762 2-0068 — 14:30 28:697 
1850 2:2400 17:40 38:98 


Further tests were made to find the candle-power and the watts 
per candle-power at various temperatures. From the known 
dimensions of the filaments their «Jon itudinal cross-section " (i. e., 
the apparent illuminated area, as seen by the observer) can be cal- 
culated, and from this we can deduce the emissivity at any tempe- 
rature in Hefner candle-power per square millimetre of apparent 
cross-section for the djfferent substances. The following tables 
summarise these results :-- 


„Black | | Hefner 
temper | с.р. per 
Current | | 
gi in Volts | Watts. | Hefner | Watts of ургу 
degrees | àmperes c.p. Per с.р. | tudinal 
centi- cross- 
grade. | section. 
Carbon Lamip. dg. 
1230 0:1580 57:5 9:085 0:2478 8673  , 0:0159 
1340 , 0:1823 58:0 10:572 0:6209 17:03 | 04000 
1420 0:2020 64:5 13-099 1:257 10-36 0-081 
1531 0:2409 77:0 ^ 18:549 3:121 5:943 : 0:201 
1675 ' 0:2790 89-0 24:831 6:815 3:643 0:489 
1762 03440 1110 | 38184 2369 1:61 ' 1:52 
Tungsten Lamp. As. 
1208 0:9379 4:40 | 4:127 0:1428 28:91 0:01116 
1834 1:0844 5:75 6235 0:5304 11:76 0:0418 
1410 1:1948 6:60 7:886 1:000 7:886 | 0:0788 
1524 1:3897 8:40 11:673 2:882 | 4:05 0:227 
1675 1:6222 10:95 17762 8:477 2-095 0:669 
1762 | L818 13:00 23:634 1690 139 1:333 
Tungsten Lamp. A, 
1208 0 8184 4:50 3:683 0:1199 30°72 0:0110 
1340 0:970 6:00 5:82 0:5122 11:36 0:0470 
1420 1:0786 7:09 7:515 -1:059 7:097 | 00974 
1584 1:2397 8:85 10-971 2:864 3:830 | 0:263 
1675 1-4111 11:00 . 15:522 1:182 2:161 0:660 
1762 | 10325 13°55 22-120 17°60 128 | 1:99 
Osmium Lamp. As. 
1200 0:9844 4-10 4-627 0:16 28°91 00102 
1310 1-1370 5'91 6:720 0:5304 12:67 0:0339 
1400 1:2816 7'18 9:202 1:059 8°69 0:0677 
1524 1:5110 9°22 13-931 8:384 411 | 0:216 
1657 1:7440 11:45 19-969 8:517 234 | 0:544 
1762 2:0068 14:30 28:697 20:03 143 | 138 
1850 2:2100 17:40 38:98 35:70 1:09 2:28 


— — — ——— — — 


If curves are constracted for each of the four lamps with the watts 
per candle-power as absciss:e and the corresponding temperatures 
as ordinates, the curves for the metallic filaments practically coin- 
cide ; but the curve for the carbon lamp lies above them, showing 
that at a given tempera'ure the efficiency of the metallic lamp is 
greater than that for carbon. The two curves, however, approach 
one another towards their upper extremity, and all the efficiencies 
are probably the same at a temperature which is between 1,800°C. 
and 1,850°C. After this point the efficiency of the carbon lamp 


F 
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becomes greater than that for tungsten, but at these temperatures 
instability sets in. The curves show that with a carbon filament the 
temperature of 1,660°C. corresponds to 8 watts per Hefner candle- 
power, and this agrees well with the result obtained by Lummer 
and Pringsheim. With tungsten a temperature of 1,850 deg. corre- 
sponds to 1 watt per candle-power. From this it appears that the 
greater efficiency of the tungsten lamp is due to its higher tem- 
perature. Lummer and Kurlbaum have stated the law connecting 
temperature and candle-power as follows —viz., 

651 (1) “ 

ф» Т, 
where Si апа $» are the candle-powers corresponding to tempera- 
tures T; and T}, and г is equal to 12 for temperatures above 
1,900 deg. absolute: Let us suppose that the same amount of 
energy is consumed by a tungsten filament at 1,850°C., or 2,123 deg. 
absolute temperature, and in a carbon filament at 1,660°C. or 
1,933 deg. absolute. From the above tests we see that the light 
emitted by the tungsten lamp is three times that of the carbon 


filament. By Lummer and Kurlbaum’s law the ra'io should be 
13 
(1038 —1.e,907. This seems to show that the figures obtained 


under test agree well with the results of theoretical calculations. 


CORRESPONDENCE. 


CORRUGATIONS IN TRAMWAY RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In reply to Road Inspector’s” letter, when I said I 
believed the Overhead Railway was centrally driven I meant 
I was not certain. However, as it is end driven, I presume the 
conditions are somewhat similar to tramways, and I gave my 
ideas on the cubject in my first letter. Не also says by ob- 
servation he finds that the inner wheel holds to the rail and 
the outer one does all the slipping and skidding. I think, if 
he reads my letter again (pp. 190-1), he will find that that is 
exactly what I said. I also said in that letter, In curves of 
shorter radius the slips and relief must take place at shorter inter- 
vals," which statement perhaps needsan ex planation, asthe whole 
question of pitch is dependent thereon, and I believe my theory 
reduces the matter of pitch of corrugations, in some instances, 
to a matter of simple calculation. 1 have measured the pitch 
to about 21 in. on a radius which was, as near as I could make 
out, 160ft., which works out to 5,409 corrugations for the 
complete circle, and as the difference in length between 
the inner and outer rails for this (or any other) radius 
Is for standard gauge, 29 ft. 9 in., say 80ft., it follows that the 
outer wheels of the cars must slip 0:065 in. per corrugation, 
which means that the average of the car frames and axles 
allows the strain to accumulate until tho part of the outer 
wheel in contact with the tread of the rail is 0:065 in. behind 
its normal position, when it suddenly forces relief by causing 
the outer wheel to skid forward. (I am assuming in this 
instance that the pitch has already got marked out, as I hold 
that what will increase corrugations is also responsible for their 
formation.) 

If we now imagine a series of level concentric circles of 
rails from 50ft. radius upwards, and a car, the framework 
and axle of which when empty admits of this 0:065 in. 
strain before forcing relief by skid, this figure may be 
looked on as a constant for this car whichever circle 
it is on. At 160 ft. radius my measurement shows that 
it favours a corrugation of 2}іа pitch; at 150 ft. radius, 
nearly 25 in.; at 80 ft. (tho outer wheel having the same 
30 ft. to gain) the 0:065 in. will accumulate in 14 in.; at 50 ft. 
it would favour +: in. pitch; at 960 ft. radius it would favour 
1341n. pitch. The two shorter pitches mentioned, |} in. and 
II in., are merely hypothetical, as the diameter of the car wheels 
in use is such that they would bridge any corrugations formed, 
and so prevent their formation, which accounts for their non- 
appearance below 150 ft. radius, the diameter of the wheel, in 
conjunction with the factor 0:065 in., fixing these minima of 
radius and pitch. This bridging only applies to the tread of 
the rail and not to the gauge edge, which accounts for the 


behaviour of the manganese rails under “ Road Inspector's " 
observation. 


would remain hypothetical but that some other factor, which 
I shall mention later, comes in to shorten the pitch before any 
corrugation can form at that radius. 

I account for the erratic nature of the appearance or non- 
appearance of corrugations under apparently similar conditions 
by the various makes and classes of car running on one 
system having strengths of undercarriage and axles which vary 
this factor 0-065; say some of the cars have stronger frames 
and axles and reduce this factor by, say, 25 per cent., and other 
weaker ones which increase it by a similar amount, and the 
hypothetical pitch favoured by the various cars on 160 ft. 
radius are for the strongest 12 in., medium 21in., and weakest 
2iin. If these various pitches were plotted out on a yard of 
rail 16 would seem almost impossible for them to get into 
step, which they must do by striking an average before corru- 
gation can be formed, and once this average is marked out 
the different cars can adapt themselves to it (within limits) ; 
thus it would appear that a system running all the same kind 
of car favours corrugation and vice versa. 

If in the above instance of circles of rails my suggested 
remedy in the shape of stronger under carriage and axles be 
applied sufficiently to reduce the factor 0'065 to, say, one half, 
which whilst doubling the number of corrugations per com- 

lete circle, would shorten the pitch (hypothetic and actual) 

y one-half, with the result that the minimum possible pitch 
before (viz., 24 on the 150) would bs at once moved outwards 
to the 300 ft. radius circle; thus at one stroke - corrugations 
would be banished on 300 ft. and below, as they are now below 
150 ft. But the benefit would not end there, as it will be 
noticed that from 300 ft. outwards the various corrugations 
must form on half the amount of slip they had before, or not 
form at all; the latter, I suggest, is the most probable result. 
I believe that if car frames and axles were strengthened 
sufficiently to reduce the factor 0:065 by one-half, corrugations 
would no longer be formed. 

By the process of repeatedly halving the factor 0:065 tho 
minimum corrugating radius will recede outward to 600 ft. to 
1,200 ft., &c., so that by the time the factor had disappeared, 
which it would with absolute rigidity of frame and axle, the 
minimum corrugating circle would have rece led practically to 
a straight line. 

I believe, in this problem, prevention is much easier than 
cure, and I think there are miles of rail in use which do not 
corrugate, but if the correct pitch were marked out by a smooth 
file, it would immediately cause the various cara to get into 
step and form corrugations. The commeucing is a kind of 
stumbling block which prevents much corrugation. 

The above circles were, for simplicity, assumed to be on a 
level plane, but the conditions are vastly different if we assume 
the plane to be inclined, which we will now do, and also 
imagine the circ'es marked 1 to 12 like the face of a watch, 
and the inclination from 6 to 12, about the same as the steep- 
gradients cars have to ascend. I think it may be taken 
for granted that any slip caused either by accleration or 
ascending an incline shortens pitch, either hypothetical 
or actual. I say slip is positive when a car is ascend- 
ing a steep incline, and negative as when brakes are 
applied. The car when at 1 and 12 is on the level, and 
when at 9 (the steepest part of the incline) both wheels have 
а large amount of positive slip, as may be easily seen by any 
observer, so that in the case of the inner wheel from 6 to 9 
there is а gradual increase from no slip to a large amount of 
positive slip, and in the case of the outer wheel there is at 6 
the negative slip (at the rate of 30 ft. to the circle) due to the 
curve, but which, by the time it gets to 9, has changed over 
and become a large amount of positive slip. It therefore 
follows that there is an intermediate stage, where the 
outer wheel has no slip and therefore produces no corru- 
gation. Ishould think this period is of short duration, and 
should locate it at about 7; this period may not be noticeable in 
praetice owing to the variation of the factor 0:065 iu different 
cars; with some carsit may begin one minute before 7 and finish 
at 7, whilst others may begin at 7 and finish one minute past. 
In any case, after this point is passed the slip of the outer wheel 
is of а positive nature, and brings about this important 


As for the 133 in. pitch mentioned above, it difference that before reaching it the outer wheel had to be 
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pushed forward by the car-frame, and after passing it it begins 
to assist in pushing the car. Soon after this stage is passed 
the slip of both wheels becomes so excessive and so shortens 
the pitch that no corrugations can be formed, and by the time 
it. reaches 9 the hypothetic pitch may be in the neighbourhood 
of % in, and it gives out the grinding screech notice- 
able on steep curves. Thus it will be seen that between 
7 and 8 the pitch of 133 in. mentioned above would be во 
shortened by gradient slip as to be able to take the actual 
form of corrugation. When the outer wheel is subject to 
positive slip, I think the end drive and springy torque of the 
axle is mainly responsible for corrugation. 

When ascending a steep curve the strain put on a car frame 
is enormous, aud I think that although the cross bracings now 
in use may be sufficiently strong for the purpose they were in- 
tended, they are not strong enough to meet the strain under con- 
sideration when ascending a curved incline. Not only have the 
inner wheels to propel the whole weight of the car themselves, 
but have, by way of the car-frame (at arm's length, as it were), 
to push along the outer wheels, which are partially skidding, 
with half the weight of the car and load on them. 

The factor 0:065 in. seems a small and intangible amount 
especially to have to reduce, and I do not suggest that this 
embraces the whole amount of distortion in the car frame and 
axle, but simply the periodic vibration when producing corru- 
gations, but the question is, small though it is, can it be reduced 
by stronger frames and axles? A calculation shows that with 
a service of 800 cars per day this slip of 0:065 in. per corruga- 
tion amounts to 1,186 ft. per year. 

* Road Inspector” says something has to go“; he will see 
by this letter that I аш not attempting to suppress curve slip 
entirely by main force, but merely to regulate it in such a way 
that it will continue to have the continuous slip it has on un- 
corrugated lines.—I am, &c., J. Н. BRIGGS. 

Leeds; June 4. 


— 


THE RADIO-TELEGRAPHIC CONVENTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: By those of us interested in radio-telegraphy in the 
United States, the proceedings before the Parliamentary Radio- 
Telegraph Committee, now appearing in your columns, are 
read with interest certainly, sometimes with astonishment, 
often with amusement. 

Frankly it appears strange that a solemn parliamentary 
debate is possible on a proposition based on the rights of sea- 
faring men to communicate with the first available wireless 
station regardless of what name-plate may be attached to the 
apparatus therein. The question savours of the Ecclesiastical 
rather than the Academical, and one needs to look twice at the 
calendar to be certain that the year is A.D. 1907. 

There is little fear of the ultimate outcome of these thinly- 
veiled attempts of one corporation to bolster its divine rigat 
to monopoly by an unfair and inhuman policy of aloofness, 
after its frantic efforts to accomplish this result by its patents 
has sigi ally failed. . 

After the great mass of evidence and opinions offered to the 
Parliamentary Committee, it is refreshing to read so concise 
and logical a presentation of the technical aspects of the situation 
as appears in part of Prof. Fleming’s statement. He well 
points out the folly of too intimate and paternal a regulation 
of the terinical operation of radio-apparatus by non-technical 
law makers, especially in an art so “ half-baked ” as this. 

To the writer there is nothing more evident than the abso- 
lute necessity of early legislation defining tho maximum limit 
of damping which can be permitted in any radio-telegraph 
station. This factor, damping, is of far more vital import than 
any regulation of wave-lengths. The damped half-tuned wave 
is an etheric pirate, and should be imperatively prohibited the 
world over. The time is not far distant when the operator 
who sends out a strongly-damped vibration of evon the smallest 
energy will be subject to heavy fiue. | 

Radio chaos will certainly be the result until such a strin- 
gent regulation is enforced. The day of the barbarous spark 
discharge is numbered, and the sooner it is classed with the 
filings coherer the better for all concerned. | 

Not until then can any legislation or intelligent and skilled 


syntonisation prevent woeful interferences, however uninten- 
tional, Limit all wireless communication to the sustained 
oscillation methods, and there will be ample gamuts of wave- 
length to “ро around." The bugbear of interference and 
nine-tenths of the palaver of Parliamentary Committees and 
International Conventions will be quite inexcusable. 

The ubiquitous amateur with his high-school Ruhmkorf 
coil, the operator of the “ brute force and ignorance " wireless 
school, must, like Alice's guinea-pig, be suppressed. 

This surely necessitates certain “bureaucratic regulations " 
which Prof. Fleming deplores, and there is no one who really 
desires to further the safety and comfort of the sea-faring 
man but will prefer this method to the autocratic and stiff. 
necked selfishness which seeks to isolate Great Britain from 
the sisterhood of nations, simply to maintain in monopoly an 
archaic system whose patents have themselves proven too 
weak to keep back the march of progress.—I am, «c., 

New York, May 24. Ler рк Fonksr. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sir: My attention has been drawn to your report of the 
proceedings of the Select Committee on the Radio-Telegraph 
Convention at their sitting on May 28th, and published in 
your issue of May 31st, in which Mr. Charles Bright is 
reported as having made the following statement (top of p. 278, 
second column) :— 

“With regard to the voluntary statement made by Mr. 
Henniker Heaton that he had always refused directorships in 
telegraph companies, the fact that he had served on the board 
of the original Marconi Company had probably slipped his 
memory. This fact would have some interest 1n view of his 
evidence before the Committee.” 

I shall be much obliged if you will give publicity to the fact 
that the above statement is not correct. Mr. Henniker 
Heaton was nominated to а seat on the board of the original 
Marconi Company, but declined to serve. He was abroad 
when the nomination was made, and on hearing of it posi- 
tively declined the seat which had been offered him.—I 
am, с, — MARCONI'S WIRELESS TELEGRAPH Co. (LTD). 

H. Cuthbert Hall, Managing Director. 

London, June 5. 


THE SPEED OF FLICKER PHOTOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I have read with very great interest Mr. Dow's article 
in to-day's issue of your paper on the speed of flicker pho- 
tometers. Mr. Dow deserves great credit for having carried 
out these experiments, which I know from personal experience 
are not to be lightly undertaken. Mr. Dow's figures will be 
particularly useful to me, as his tests were carried out on a 
photometer of the general form which I have devised. 

I note that Mr. Dow finds that this form of flicker photo. 
meter is somewhat less sensitive than the Lummer when used 
on lights of the same colour. I find that the sensitiveness 
of my photometers varies very much with the exact form in 
which they are made up, the preparation of the disc being the 
most important factor. 

I shall be shortly having placed upon the market a form of 
my photometer which I think will be found even more sensitive 
than the Lummer. The photometer will also be completely 
reversible and perfectly free from angularity errors, and as also 
the disc will be non-fragile and easily cleaned, the photometer 
will be practically fool-proof.—I am, &c., 

Westminster, May 31. LANCELOT W. WILD. 


PARLIAMENTARY INTELLIGENCE. 


— 4 —— — 
RADIO-TELEGRAPHIC CONVENTION. 


Yesterday (Thursday) there жаз a private sitting of the Select Com- 
mittee of the House of Commons appointed to consider the question of 
the ratification of the Convention agreed upon at the Wireless Telegraph 
Conference at Berlin last year. The meeting was for the consideration 
of the draft of the Committee's report submitted by the chairman (Sir 
John Dickson-Poynder). No further public announcement will be made 
with regard to this matter until after the report has been presented to 
the House of Commons. 


F 2 


316 


THE ELECTRICIAN, JUNE 7, 1907. 


I.. O. C. Electric Supply Bill.— The Hybrid Committee which will deal 
with this Bill has now been constituted. The House has selected the 
following: Sir A. Spicer and Messre. Howell Davies, Joseph Nolan, 
W. W. Rutherford and D. A. Thomas. To these the following members 
have been added by thé Committee of Selection: Sir Philip Muntz, 
Mejor Renton and Messrs. John Ward and A, E. Dunn. 


Patents and Designs Bill.—This Bill, as amended, has been reported 
to the House. | | . E 


LEGAL INTELLIGENCE. 


Electrical Power Storage Co. (Ltd.) v. Patent Exploitation (Ltd.) 


The House of Lords gave judgment on May 29 in this appeal of 
plaintiffs from an order of the Court of Appeal reversing a judgment of 
Mr. Justice Joyce. The facts of the case were given in 7he Electrician 
for March 27, 1906, and the judgment of the Court of Appeal appeared 
in The Electrician for July 13, 1906. 

The LORD CHANCELLOR, in moving that the appeal be allowed, 
said it was only after much consideration that he had arrived at the 
same conclusion as had Mr. Justice Joyce. The only point was whether, 
under the terms of an agreement contained in letters, the appellants 
eould claim а share of damages recovered from Siemens Bros. & Co. by 
respondents in an action for infringement of letters patent. Respondents 
owned and controlled & certain patent, and appellants held from them 
an exclusive licence for working the patent in the United Kingdom. The 
question was, to whom did the damages in this matter belong? The 
appellants claim one half, after all costs were provided for. It was 
common ground that appellants cor tributed £250 towards the costs, and 
that the respondents had to find all costs beyond that, and were alone 
liable to pay costs to Messrs. Siemens Bros. in the event of failure. 
Also the respondents were under terms to prosecute the action up to 
judgment in the Court of first instance. But they were free to 
act as they pleased in regard to appealing or resisting an appeal. 
So far all was clear. The difficulty arose in regard to the dis- 
position of the balance of damages after all costs had been met. 
The two letters of May 6 and May 7, 1901 (containing the agreement be- 
tween the parties) were not precisely worded, but in his lordship’s opinion 
the words “ the agreement does not refer in any way to the Court of 
Appeal or to the Supreme Court in case the aétion is brought up to these 
Courts,” when taken in their context, preferably meant no more than 
that respondents were not bound to prosecute an appeal in those higher 
Courts, or to resist such an appeal. But they might be read to mean that 
for all purposes of the agreement those higher Courts were to be treated as 
if they did not exist. It might fairly be presumed that the parties mean 
to enter into a commercial agreement, and not merely to make a wager. 
He thought that the agreement really came to this—appellants gave 
£250 and stipulated that the case should be prosecuted at least up to the 
decision of one judge. Respondents were to find all the remaining costs 
and in return had the sole voice in deciding whether there should be an 
appeal or not, or whether, if the advereary appealed, the appeal should or 
should not be resisted. Whatever damages might be recovered were to 
be equally divided after paying all costs. He believed that was what the 
parties to this agreement intended, and he thought that they had ex- 
pressed that intention. 

Lord ASHBOURNE read a long judgment in which he said he regretted 
that he could not concur with the view expressed by the Lord Chancellor. 
It seemed to him that the view of the bargain taken by the Court of 
Appeal was correct and that tbe appeal should be dismissed. 

Lord JAMES OF HEREFORD agreed with Lord Ashbourno. 

Lord ROBERTSON and Lord COLLINS concurred in the opinion ex- 
pressed by the Lord Chancellor. 

By a majority of 3 to 2, therefore, the appeal was allowed, with costs. 


Assessment of Electricity Undertakings. 


In the Outer House of the Court of Session, Edinburgh (before Lord 
Dundas) on Tuesday, Edinburgh Town Council sought to interdiot Edin- 
burgh Parish Council and their collector from recovering poor and school 
rates upon the valuation of the city's electric lighting undertaking. De- 
ductions amounting to 62 per cent, are claimed from the valuation 
(£61,923) by the Town Council under Sec. 37 of the Poor Law Act 1845, 
for repairs and other expenditure upon the undertaking. The Parish 
Council propose an allowance of 24 per cent. The main question is whether 
in calculating the deductions to be allowed the Town Council are entitled 
in striking the ** probable average cost" of such repairs and expenses, to 
take into account the probable cost of these in future years, or whether 
they are limited to the annual average of the sums actually expended. 


Reduction of Capital..-0n Tuesday Mr. Justice Kekewich beard а 
petition by Willans & Robinson (Ltd.) for sanction to reduce the capital 
by £335,000, which was unrepresented by available assets. The reduction 
was sanctioned. 


United States Exports.—The value of electrical instruments 
exported from the port of New York in 1906 is given at £1,216 000, 
eompared with £845,000 in 1905, and for electrical machinery 
£948,000, compared with £707,000. 


. HAMMERSMITH L.G.B. INQUIRY. 


A long and instructive Lccal Government Board inquiry is at presen: 
beingheld into certain matters connected with the erection, equipment, 
and furnishing of the Hammeremith Infirmary and Workhouse at 
Wormwood Scrubs, Londov, W.. and the name of Mr. James Enright, 
B. Sc., M.I.E.E. (of J. & J. S. Enright, consulting engineers), has been 
mentioned in connection with the electric lighting and power arrange- 
ments of the шр. | | MA 

In the course of the inquiry attention was chiefly directed to the excess 
of the actual over the estimated expenditure in connection with these 
services, to the alleged excessive number of lights installed, to the heavy 
expenditure in connection with the machintry and apparatus used in 
transforming electrical energy, to the system of double wiring adopted, 
to the manner in which certain parts cf the work had been carried out, 
to certain discrepancies betwen the quantity of material, &., supplied, 
and to alleged lack of supervision exercised. 

In regard to the several matters with which Mr. Enright was concerned, 
that gentleman prepared a statement (in reply toa report by Mr. H. R. 
Hooper, an inspector of the L.G. Board), which statement was presented 
at the adjourned inquiry on May 29. Ж 


Mr. Hooper’s Report to the L.G. Board. 


In March last Mr. H. R. Hooper conducted an investigation in 
respect of the electric lighting at the workhouse and infirmary, 
and made a report to Mr. J. 8. Davy, C.B., chief general inspector 
to the L.G. Board. In this report Mr. Hooper states that he 
examined the system of electric lighting installed in the building, 
and points out that the original estimate provided £2,500 for 
the wiring only of the building under agreement with the consulting 
engineers (Messrs. J. & J. 8. Enright), to whom a commission of 44 per 
cent. was to be paid for their consulting and supervision work, with some 
other allowances provided for. For the two separate sections of the 
electrical work: (i.) cable, switchboards, wiring, lamps, &c., for a com- 
plete system of lighting; (ij) cable, switchboards, motor-generators, 
battery, &c., for power supply, the L.G.B. was asked to sanction tenders 
amounting to £8,761. 12s. 6d. This the Board declined to do, and 
referred the matter back to the Guardians, who had, it was stated, pre- 
pared а more moderate scheme, amounting to £5,641, which was agreed 
to by the L.G.B. on June 16, 1905. It appears from a report that at 
August, 1906, there had been an increase on this estimate of £1,362. 12s. 4d., 
and this has since (Mr. Hooper believes) been further increased. The 


L. G. Board, in view of this excess expenditure, decided to obtain two in- 


dependent оріріопе, and these were received (a) from Mr. M. S. Chambers 
(Messrs. Preece & Cardew) and (b) from Mr. A. Gough (Messrs. John 
Barker & Co.). The points considered were :— 

1. Is the system installed a reasonably economical one? 

2. Is the price charged for the work as a whole an excessive one ? 

3. Have the details of the work been satisfactorily carried out ? 

4. Has the work been properly supervised, and should the excess now 
applied for be sanctioned without further explanation ? 

5. Are any alterations desirable, and is it necessary to incur further 
expenditure, | 


On item 1, Mr. Hooper points out that the engineer (Mr. Enright) has 
installed a double system of wiring - i.c., a day” and night instal- 
lation throughout the whole of the buildings, embodying cables leading 
from the central switchbuard to every distribution board, and from 
every such board duplicate wiring through every passage and block in the 
workhouse and infirmary, providing always an alternative system of 
wiring in the event of breakdown. Mr. Hooper reports on this item that 
the work was wholly unnecessary and a needless expense. 

On item 2, the report states that, taking the whole of the account 
rendered, viz., £7,240, the items for special fittings (£683), moving the 
plant (£317), sundry extras (£434), power supply (£1,061, the tendered 
price not being included in the architect's estimate of £2,345), he regards 
this balance excess as representing the approximate cost of duplicating 
the system. He considers the extras charged by the contractors un- 
reasonably high, but that tbe amount tendered (£4,580) was probably too 
low for the amount of work required to be done. 

On item 8, the report states that the number of lamps supplied is 
excessive, both inside and outside the buildings, and many other items 
in the specification are considered by Mr. Hooper to be either in excess 
of the needs of the work or wholly unnecessary. 

On item 4, the report is to the effect that the general wiring tbrougb- 
out the buildings is neat and well arranged, bat that the cables in 
the subways present many indications of want of proper supervision. 
Mr. Gough, in his report, states that there appear to be overcharges in 
the amount of cable used to the extent of £72. 7s. 

In regard to item 5, certain alterations, some of an important character, 
are considered desirable, involving some expenditure. 


Mr. Enright’s Statement. 


In the statement presented by Mr. James Enright, as above mentioned, 
in answer to the report by Mr. Hooper, he points to the nature of his 
original instructions, and refers to the correspondence which passed 
between himself and the Guardians in regard to the work which they 
(the Guardians) required to be done. Мг, Enright particularly points out 
that in certain matters regarding which he was in correspondence with 
the Guardians his views were overruled, and, his advice on these points 
being rejected, his firm decided to act strictly on the Guardians’ 
instructions, In order that the heavy cost of some of the work 
required by the Guardians to be done against the advice of the engi- 
neers should be made clear, the engineers divided the specification into 
two sections with two forms of tender, and in considering the tenders 
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submitted special attention was, they allege, called to the unnecessary 
expense involved in the adoption of transformer plant. То some extent 
the engineers’ objection in this matter was successful, and £1,000 was 
saved on this tender. 

_Mr. Enright proceeds to describe the progress of the negotiations, and 
his statement is designed to establish the contention that it was rather to 
the instructions of the Guardians than upon his advice that much of the 
work was carried through. On the whole, he considers the work was done 
cheaply and well, though the schedules were not in order and the schedule 
prices were high. With regard to the alleged excessive number of lights, 
Mr. Enright states that the Guardians settled the number and position of 
these lights, and he is under the impression that the L.G. Board ао 
the number. Не regards the number of outside lights as not excessive 
in the circumstances. The statement made during the inquiry that five 
incandescent lamps had been provided per inmate, Mr. Enright says is 
misleading, and he urges that statistics of the kind are useless from the 
fact that a large staff has to be considered and provided for. Referring 
particularly to the item of £317 mentioned in Mr. Hooper’s report as the 
cost of moving the transforming plant, Mr. Enright points out that 
several times verbally, and once by letter, be asked that the room to 
which the plant was ultimately removed might be utilised, but per- 
mission was refused. | 

Mr. Enright mentions a number of items in the ultimate account 
upon which his firm were not consulted, and for which he contends the 
Guardians must take the sole responsibility. He points out that the 
accepted tender for wiring was £4,580, and this amount was sanctioned 
by the L.G. Board. The extras which his firm are responsible for amount 
to £218. 168. 44d., including £206, 6s. 114d. for cutting away and making 
good. The vost of the work ordered by the Guardians, either without or 
against Mr. Enright’s advice, is put at £2,102. 15s. 9d. Mr, Enright 
points out that he has been blamed for installing steam and electricity in 
the laundries and for other items, but as these are all matters with which 
the architect alone had to do they are not items for which he should be 
censured. dup | 

Finally, Mr. Enright controverts Mr. Hooper’s statement and findings 
in many respects, and contends that they are based upon the architect’s, 
and not upon the consulting engineers’, figures and statements. If the 
extra works, for which the Guardians are, Mr. Enright affirms, wholly 
responsible, are deducted from the total cost, the excess expenditure is 
small. He considers that the expenditure on the two-circuit system of 
wiring is, considering the nature of the entire installation, fully warranted. 
If the system is properly managed it is a source of economy. It has been 
proved of practical use at Islington Infirmary, at Brook Hospital, at 
Hendon oy duh at Burghill, at Claybury Asylum, at Tooting Bec and 
at many other similar institutions. The cost of wiring Hammersmith 
compares, he contended, favourably with similer establishments, the 
actual cost of the wiring, including fittings and main cables, for the en- 
gineers’ scheme being £4,828, 163. 441., or £2. 3s. 4d. per point. Prices 
for such work, Mr. Enright contends, frequently vary from £2. 15s. to 
£3 per point. 


Magnetite Arc Lamps.—An account of the results obtained 
by the use of magnetite arc lamps at Harrisburg, Pa., is given 
in the Canadian Electrical News. The lamp, which has been 
recently introduced, is suitable only for outdoor use, and 
possesses for this purpose a number of advantages. A com- 
paratively high efficiency is obtained, together with an im- 
‘proved distribution of the light, the colour of the latter 
being very white. The lamps are designed for operation on 
direct-current serics circuits at 4 amperes and 75 to 80 volts. 
The lower electrode has a life of 140 to 160 hours, and the 
upper an estimated life of about 4,000 hours. Аз the position 
of the arc does not change as the lamp burns, the lamp has 
been designed with a small horizontal reflector of white 
enamelled iron placed inside the globe and close to the arc. 
From careful records kept by the Harrisburg Light, Heat & 
Power Co., the cost of maintaining the electrodes is 6s. 6d. 
рег lamp per year. The repairs an1renewals were abnormally 
high, for the reason that the company changed the entire 
outfit во as to use a new type of electrode, the old electrode 
having a rocker arrangement. This change brought the 

early cost of repairs and renewals up to about 8s. per lamp. 

‘ith the equipment in the Harrisburg station it is found 
that, unless the full pressure of the machine is suddenly switched 
on во as to throw a sort of shock on to the line, all the lamps 
will not start. This is due to minute particles of magnetite 
getting between the electrodes and acting as insulators, 
By causing the lamp to flicker а number of times the arc is 
finally struck. It is necessary to use care in centring the 
electrode in the chimney, as at first much unsatisfactory opera- 
tion was traced to this cause. The lamps are rather heavy, 
weighing about 50 Ib. each, and are hung rather low. Тһе 
reading distance, as compared with open or enclosed arc lamps, 
is increased one-third. The cost of maintenance is not so 
great, as with 761 lamps connected in circuit, only one man 
is required to trim all the lamps. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An experienced Шы blower for chemical and physical apparatus 
is required. Preference to one with experience in working quartz 
with an oxy-hydrogen blowpipe. See an advertisement. 


An advertisement in another column announces а vacancy for а 
pupil, without premium, in a company's d.c. station in the south- 
west of London. 


A draughtsman is required with general experience of electric con- 
struction details and capable of calculating windiogs of continuous- 
current apparatus. Wages, 42s. per week. See an advertisement. 


A transformer draughtsman is required for single and three-phase 
power transformers by Ferranti Limited, Hollinwood, Lancs. See 
an advertisement. 


Messrs. Smith Bros., manufacturers of electrical goods, Gummers- 
bach, Germany, require an English correspondent. See an adver- 
tisement. 


Teachers of electric lighting and power distribution, physics, 
practical mathematics, machine drawing, &c., are wanted at 
Oldham Municipal Technical Schools. Application forms from the 
secretary. 


A teacher of physics, magnetism and electricity and mathematics 
is wanted for Wakefield Technical School. Particulars from the 
secretary. Applications by June 15. | 


Acton Council require a charge enginecr. Applications to Мг. 
J. Martin Blair, 180, Churchfield-road, Acton, by noon June 12. 


Durban Corporation ш а switchboard attendant. £240 рег 
annum. Applications to Webster, Steel & Co., 5, East India-avenue, 
London, E.C., by June 11. 


The directors of the Great Eastern Railway Co. have appointed 
Mr. H. W. Firth electrical engineer to the company. Up to the 
present Mr. Firth has been responsible (under the engineer to the 
company) for the electric lighting and power works, including 
the designing and carrying out of the Stratford power house (de- 
scribed in the present issue of The Electrician). Mr. Firth will 
also take over the telegraph department of the company. 


Mr. David Smith, the assistant engineer at Tunbridge Wells, has 
been appointed resident engineer ai the electricity works at £225 
per annum, to be increased to £250 at the end of a year. This 
appointment is consequent upon the re-arrangement of the duties 
ot the consulting engineer (Mr. Horace L T. Boot). 


Mr. R. J. Strike, formerly mains engineer and technical assistant 
to Mr. Wm. Corin, prior to the resignation by the latter of the posi- 
tion of city electrical engineer at Launceston (Tasmania), has been 
appointed acting electrical engineer at £800 per annum, and Mr. 
Geo. McElwee has been appointed as sub-station and test-room 
electrician at £150. Mr. Corin continues as consulting electrical 
engineer to the municipality. 


Accrington.—Mr. Б. P. Wilson has been appointed Board of 
Trade arbitrator to ascertain the price to be paid by the Council for 
the undertaking of the existing tramway company. 


Argentina.—The Telephone Service of the Union Telefonica Co. 
between Rosario and Buenos Ayres will shortly be inaugurated. 

The Municipality of Fray Bentos are about to discuss a scheme of 
electricity supply. 

The work of constructing the Lujan tramways has been com- 
menced by the Compañia Transatlantica de Electricidad. 


Aston.—On Wednesday the Council decided to apply for sanc. 
tion to loans of £14,519 for giving & supply of electricity in the 
Erdington district and £3,000 for cable extensions and house services. 

The balance sheet of the electricity department for the year ended 
March was presented and showed gross profit £6,612, against £4,692 in 
the previous year. After paying interest and sinking fund there was a 
net profit of £668, against a loss of £762. 

The chairman of the Electricity committee (Mr. GoparcH) said the 
business was progressing in & very satisfactory manner, and, in view of 
the progress made, he thought they would be able to show by next March 
a profit of from £2,000 to £3,000. 

The various recommendations of the committee were adopted and the 
salary of the electrical engineer (Mr. Foster) was increased from £300 to 
£400 per annum. 


Australasia.—The * Australian Mining Standard" says that 
Perth (W. А.) Corporation, which recently obtained power to pur- 
chase the undertaking of the local gas company, have failed to come 
{о terms with the company, and have resolved, subject to the 
approval of the ratepayers, to establish independent municipal 
electricity works. Tho Corporation also resolved to advertise for a 
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consulting engineer to prepare plans and specifications, and sub- 
sequently to act as manager at a salary of £800 per annum. 

Mr. W. Thwaites, engincer-in-chief of the Melbourne and Metro- 
politan Board of Works, has placed before the Board a draft 
scheme, which he recommends the Board should obtain powers to 
execute. 

The scheme includes the erection of hydro-electric works at Dight’s 
Falls, the construction of electric tramways in the metropolitan munici- 
palities, and the supply of eleotric energy for light and power to con- 
sumers in the Yarra Valley and to the metropolitan municipalities (or 
their ratepayers) in co-operation with Melbourne City Council. Mr. 
Thwaites is of opinion that electricity could by this means be supplied 
to Jarge consumers at ld. per unit and that, instead of the Melbourne 
tramways being worked, as at present, from 11 stations, it would be more 
economical to work them from his proposed station alone, high-tension 
current being transmitted to the metropolitan district at a pressure of 
6,600 volts. The scheme also includes provisions for incidental works 


and powers, such as the deepening and widening of the river, road con- 


struction, the supply of water for domestic and irrigation purposes, &c. 
The Victorian Minister of Public Works has deferred considera- 
tion of the application for a four months extension of the time for 
carrying into effect the order giving the Victoria Electric Heat and 
Power Distributing Corpn. power to provide electricity supply in 


Footscray, South Melbourne, St. Kilda, Williamstown, Port Mel- | 


bourne, ќе. The order provides that the Corporation shall satisfy 
the Governor-in-Council of its ability to carry out its objects, and 
to find £400,000 by June 80, 1904. Various extensions of time 
have been granted, the last one expiring on Jan. 13, 1907. The 
applicants are in negotiation with English capitalists for raising the 
money. 

The scheme for the Malvern-Prahran (Victoria) electric tramway 
has been advanced somewhat by the consent of the Government to 
the construction of the line and the pledge of the Councils to pay the 
Victorian Railway Department £13,000 towards the cost of the 
re-grading of the Caulfield railway at Armadale Gates. There are 
still points in dispute as to the constitution of the board of 
control, &c. | 

Australasian Tax on Catalogues, &c.—It is announced that 
after July 1 manufacturers will be able to obtain from the Common- 
wealth offices, 72, Victoria-street, London, S.W., $d., 1d. and 3d. 
duty-paid adhesive stamps. 

As already stated, printed matter is charged with & duty at the rate of 
3d. per pound, but the duty is waived when the collective weight of the 
packages sent by one sender to any one of the Australian Commonwealth 
States by any one mail does not exceed 4lb. 

Barking.—In future power users are to have the option of taking 
electricity at а fixed sum of £5. 58. per annum per kilowatt of the 
maximum power required, plus 1d. per unit for all units supplied. 


Bermondsey (London) .— The Electric Lighting committee have 
decided not to entertain the renewed offer of the County of London 
Electric Supply Co. to supply current for public lighting at 1}d. 
per unit for a limited number of lamps, or at 1d. per unit if the 
Council adopt а comprehensive scheme. 

China.—It is reported that an electric tramway undertaking is to 
be constructed at Naiking if sufficient capital can be obtained from 
native sources. This is necessary owing to the desire of the natives 
to exclude foreign capital from participating in Chinese industrial 
enterprises. 

At Hankow the British, Russian, and French concessions are now 
all supplied with electric light, and & native company has obtained 
8 concession and arranged a contract for an independent installation 
for the Chinese town section. The undertaking, which supplies the 
British, Russian, and French concessions, is the property of the 
Hankow Electric Lighting & Power Co. 

Dundee.— The Council have decided to pay Mr. John Е. C. Snell 
90 guineas for а supplementary report upon the proposal to erect а 
new generating station. 

Eastbourne.—An inquiry was held here on Tuesday into the 
application of the Council to borrow £9,934 for extensions of the 
electricity supply undertaking. 

The town clerk (Mr. Н. W. Fovarque) said that the capital expended 
was £156,875, 17s, 1d., of which £32,628 had been paid off. The 
borough electrical engineer (Mr. J. K. Brydges) said that last year they 
sold 1,146,000 units of current, and the net profit was £1,567. 16s. 3d. 
Since taking over the undertaking the price had been reduced from 74d. 
to 54d. per unit. 

Electricity in Mining.—The Maritime and Penrhiw pits of the 
Great Western Colliery at Pontypridd are being completely equipped 
with electrical plant for driving all the haulages, pumps and 
auxiliary machinery. At Maritime an electric winding plant is 
being put down capable of raising over 1,000 tons per shift, which 
it is hoped will be in working order by August. This will (it is 
claimed) be the first complete electrical installation, including elec- 
tric winding, in this country. The Mold collieries in North Wales 
are putting down a complete electrical plant, consisting of power 
station, electric haulage and powerful electrical pumps capable of 
pumping 4,000 gallons per minute. In both cases the collieries are 
acting on the advice of Mr, Gerald Hooghwinkel, of Westminster. 


Erith.— The consulting engineers (Messrs. Hawtay ne & Zeden) 
are to report upon the proposal to extend the tramways to Upper 
Belvedere at an estimated cost of £17,000. 

Fulham (London). — The Electricity and Lighting committee 
have issued a report on the subject of improving the lighting of 
those streets at present lighted by flat-flame gas burners. 

The report states that the borough electrical engineer (Mr. A. J. Fuller) 


had strongly advised the committee to adopt Nernst lamps in those streets 
where electric-light cables are laid, and the Gas Light and Coke Co. had 


submitted proposals for converting the existing lamps. to incandescent 
gas. The committee recommend the adoption of Mr. Fuller’s proposals 


and have selected a pattern of lantern specially designed by Mr. Fuller. 
The annual cost of Nernst lamps is estimated at £3. 7s, 3d., compared 
with £3. 4s. 7d. for incandescent gas. The Gas Co. has taken photo- 


metric tests of the various types of Jamps, and from the result of these 


tests the committee found that while the incandescent gas mantle gave, 
if anything, more light immediately round the post, it had not the same 
distributive or penetrative power as the Nernst lamp, which showed up 
to great advantage. 


The details of the tests are as follow: 
Fiat-flame Burners. 


Distance. Angle. Reading. Illuminatiag power, 
Ift 7 id 30 ee 1419 116 e. p. 
18 ft. 3 in 207 онаа 241 cerris 93 „ 

Electric Ате, 
35 ft. 5 in. 30 ........ 1485 vv 1,170 э 
Nernst Lamps. 
19 ft. 103 in 20 e 29'00. заан 112 ,, 
1044. 7 in. ...... S 1705 у» 83 „ 
20 ft. in.. .; es 182 Q . 200 „ 
11 ft. 4 in dO u3ouuues 101. 422355 106 ,, 
Incandescent Gas, 
1644. 9 ig 20. „аена 2184 90 „ 
9ft, 8 1п....... 5 ͤ 15°75_..... i 81 ,, 
15 fl. 3 in S 24-6 N 62 „ 
9ft. 2 in S ² ˙ “BOO - iss 50:5 ,, 


The type of lantern designed by Mr. Fuller is estimated to cost 37s. 6d. 


per lamp. 


At the meeting of the Council on Wednesday the chairman of the 
Electricity committee (Councillor Cook) said : 

Although Nernst lamps would cost a little more than gas, they wonld 
be able to get customers for electric current on the line of route.. During 
the peak hours the cost was only 14. per unit, and for the remaining 
hours it was 4d. per unit, which would reduce the cost to 128. 6d. per 
lamp, во it would really be cheaper than gas. They could not afford to 
convert all lamps. "There were 450 streets (63 miles), and only 130 (or 
$6 miles) had cables laid in them. The cost of laying cables in the 
other streets would ba about £10,000, and, spread over 1,000 lamps, 
would be about £10 а lamp. To do that would be a logs, because where- 
ever it was thought possible to get customers they had laid mains. He 
thought the committee were wise in not recommending that the whole of 
the borough be lighted with electric lamps. The present cost of lighting 
the borough was £3,612, and with the Nernst lamps it would be £3,799 
an increase of £187. The present aggregate candle-power was 15,000, 
and with the new lamps it would be something like 83,000 c. p. 

An amendment to refer back was defeated, and the committee’s recom- 
mendations were adopted. 


Glasgow.—A long and interesting report has been prepared by 
the general, manager of the tramways (Mr. J. Dalrymple) on the 
question of tramway fares, and especially in regard to the proposal 
to double the length of the $d. stages. 

Mr. Dalrymple states that, on first thought, the proposal would seem 
an eminently reasonable one, as it was equitable that a 4d. passenger 
should be carried one-half the distance of а 14. passenger. If the Cor- 
poration could carry a 14. passenger 2} miles, they could surely carry а 
4d. passenger over 1 mile. The average number of passengers carried per 
car-mile was last year 11:02. It might seem a little strange that, although 
the cars were seated to carry 62 and 66 passengers, they should only carry, 
on the average, 11 passengers for every car-mile, and it also seemed some- 
what strange that to carry 11 passengers per car-mile meant a considerable 
amount of overcrowding at the busier times of the day. Taking the average 
carrying capacity of a carat 11 passengers, they drew lagi year from these 
in fares 10:34d., which meant that each passenger on the average paid 
rather under 1d (0:94d.). Of those 11 passengers 3:23 paid 4d., 6:62 paid 
ld., and 1:16 paid 144. and over. The average expenditure per 
passenger was ‘886d., leaving а surplus per passenger of 0-05d. If Id. per 
passenger per mile were converted into 4d. passenger there would be 
an average loss on every passenger carried of 0:021. One-half of 
the ld. passengers only ride a little over a mile. Mr. Dalrymple 
calculates that the 4d. passenger would have contributed nothing 
towards the actual cost of running the car; the whole of the running 
costs and profit would have been derived from the passengers paying 1d. 
and upwards. ‘The proposed change would mean a falling off in traffic 
revenue of £130,254. lds. lld. It might be said that the increased 
number of passengers which would be induced to travel would make up 
any reduction in the revenue. Theincreased passengers could only be 


d. passengers, and to make up the loss in revenue would mean an 


inerease of over 62,000,000 riders. The cars were now up to their full 
carrying capacity, so that, in order to accommodate these 62,000,000 
passengers they would require to run additional cars, which would mean 
additional expenditure. He estimated that, to carry the increased 
number of passengers which would be required to make up the revenue 
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to its present amount would take at least 150 cars, and to put those on 
the street to earn their present revenue would result in financial disaster. 

Mr. Dalrymple also reports against the proposal to issue 36 44. tickets 
for 1s., and draws attention to the fact that the result of each year's 
working since 1893, when the net surplus was £100,276. 183., while last 
year it was only £56,418. 4s. 11d., thus showing that with ап increasing 
revenue the net surplus was diminishing. In 1905.6 there was an increase 
in the gross revenue over that for 1902.3 of £169,111. 13s. 5d. There was 
also an increase in working expenses of £153,472. 18s. 7d., leaving an 
increase in net revenue of £15,638. 14s. 10d. Taxes, accident insurance 
and maintenance of track were responsible for £81,920. 198. 6d. of the in- 
creased working expenses, the balance being simply the ordinary increase 
caused through the greater amount of business done. Other items also 
showed ап increase. In considering requests for cheaper fares and other 
advantages, the committee should remember that the fares had already 
been reduced practically to bedrock. 

The recommendation of the Tramways committee is to the effect that 
they do not see their way to recommend any reduction of fares. 


Gloucester.—Owing to the financial position of the municipal 
tramway underiaking, a special committee of the whole Council 
has been appointed to consider whether the tramways should be 
continued as a municipal undertaking. One member said if the 
present loss continued they would in 40 yeara have paid £179,200 
out of the rates. He estimated the gross annual loss, including 
depreciation, &c., at over £11,000. 


India.— Indian Engineering states that the Lahore electric 
lighting scheme has been submitted to the Punjab Government for 
final sanction ; that the Simla water power-electricity scheme is in 
abeyance and that a licence has been granted to Killick, Nixon & 
Co. and John Fleming & Co. for electricity supply in the Hooghly 
(Bengal) district. 

Plant is to be purchased for the electric driving of the Perambur 
works of the Madras Railway. 

Au engineer is to be appointed to take charge of electrical 
machinery at the Calcutta Mint. 


Italy.—The total revenue of the telephone service of the State in 
1906 was £61,577, telegraphs £23,864. A surplus of £2,540,855 is 
shown as the result of the financial operations of the Government 
for 1905-6, and it is proposed to expend a large sum in the improve- 
ment of the telegraphic and telephonic services of the State during 
the financial years 1906-7-8. 

An interesting return has been made by Mr. Consul Towsey re- 
lating to the formation of joint stock companies in the Lombardy 
district of Italy in 1906. Electrical enterprise rep:esents companies 
with a total capital of 12,000,000 lire, compared with 10,050,000 lire 
in 1905. 

Referring to Messrs. Pirelli’s extensive electric cable factory at 
Milan, the report states that this undertaking gives employment to 
2,500 persons. 


Japan.—An interesting report has been prepared by Mr. Oswald 
White, of the British consular service in Japan, on the subject of 
Japanese paper mills. There has recently been established at Oji 
an extensive paper mill, with authorised capital of £618,000. This 
mill is worked by electricity. А power station is being erected on 
the banks of the Chitose river, which forms the outlet of Lake 
Ishikiri, some distance from the factory, which is established at 
Toinakomai, adjoining the railway. At the Oji mill a turbine is 
installed. In connection with paper-mill driving various projects 
are under discussion to utilise the water powers of the rivers 
Hayakawa and Shivakawa. 


Light Railways.— Only 11 applications were lodged during May 
with the Light Railway Commissioners for light railway orders, and 
four of these are for extensions of time or amendment of existing 
powers. Of the remainder, one (Llandudno and District Electric 
Tramway Construction Co. for authority to construct a mile of new 
line) is electrical, and the promoters of the Burton and Immingham 
scheme schedule electricity or steam as the motive power. The 
total mileage of line in the new schemes is 543 and the estimated 
cost is £268,436. 


L.C.C. Electricity Supply Bill.--In a circular issued to the 
other Metropolitan borough councils Shoreditch Council express 
the view that by co-operation between London County Council and 
the borough councils having electricity undertakings, some scheme 
could be agreed upon for obtaining Parliamentary powers for 
mutual exchange of supplies between the different councils and the 
L.C.C., which would deinonstrate the cheapest source of supply for 
tuture use and would effect a substantial saving as well as benefit 
all the authorities concerned. Shoreditch Council have, therefore, 
resolved that the L.C.C. be asked to convene a conference of Metro- 
politan borough councils possessing electricity undertakings to con- 
sider the general question of electric supply for London. Other 
borough councils are asked to co-operate. 


Maidstone.—The Council last week decided that the charge of 
1d. per unit to power consumers during restricted hours shall only 


apply to consumers using more than 195 units per quarter per н.р. 
demanded. 


Manchester.— Тһе salaries of the following officials of the tram- 
ways department have been increased: Mr. J. T. Oakes, traffic 
superintendent, from £400 to £425; Mr. Н. Mattinson, permanent 
way engineer, from £276 to £300; and Mr. W. Gray, chief clerk, 


from £168. 16s. to £180. The advances were agreed to without 
discussion. 


Manchester Wrexham Tramroad —An interesting scheme for 
the construction of an electric tramroad between Manchester and 
Wrexham is being prepared. 

The promoters propose to provide an express service from Manchester 
to North Wales, by which the through journey could (if neces:ary) be 
accomplished in about 1} hours. The length of the proposed new electric 
line would be about 44 miles, and it would be constructed to standard gauge. 
The Manchester terminal station would be located at Old Trafford, and 
the route would be via Ashton-on-Mersey and Dunham, and direct 
across country via Acton Bridge, Delamere, Tattenhall and Holt to 
Wrerham, where it is proposed to effect junctions with both the Great 
Western and the Cambrian Railways for the transit of goods traffic. The 
permanent-way construction and electrical equipment would be similar 
to that of the Blackpool and Fleetwood tramroad. 

Merthyr Tydfil.—The Council have referred back a recom- 
mendation to accept the offer of the Merthyr Electric Traction & 
Lighting Co. to provide 18 4-light and 84 2 light Osram lamps 
at an annual cost (including renewals and maintenance) of £363. 
At present there are 51 gas and electric lamps, costing £364. 10s. 


Moscow.—The conversion of the tramway system of this city to 
electric traction on the overhead system is steadily progressing, and, 
according to a report by Mr. Consul Grove, a British firm is takiag 
a very large share in completing this work, which will probably not 
be finished for another two or three years. 


Municipal Authorities and Workmen's Compensation.—The 
committees of Birmingham City Council are considering a proposal 
of a sub-committee of the General Purposes committee that the 
Corporation should establish a self-insurance scheme to deal with 
clairs under the Workmen’s Compensation Act. The Public 
Works and Health committees are not disposed to adopt it. The 
Tramways committee have a claims department of their own, and 
ttey came to the conclusion that a separate insurance department 
was unnecessary. The Baths and Parks committee have arranged 
to act jointly with the other committees. The subject will be dealt 
with by the General Purposes committee at their next meeting. 


Municipal Telephony.—The gross profit of the Portsmouth 
municipal telephone department for the past year was £3,856, 
against £3,865 in the previous year. Interest on deposit note and 
а balance of £67 from 1906 raises the total to £3,942, or £85 less 
than last year, After deducting £2,105 for repayment of principal 
and £1,347 for interest, the net profit is £490, against £1,849 in 1906. 


Obituary.—The death occurred on May 29 of Mr. E. R. Barrett, 
chairman of Baily, Grundy & Parrett (Ltd.), Cambridge. 


Mr. Wm. Horsfall, engineer, of Leeds, died on Sunday last. 
Deceased, who was in his 8lst year, patented many inventions 
relating to furnaces, refuse destructors, &c. 


Portsmouth.—The Tramways committee have decided. to go 
carefully into the question of depreciation, and a report as to the 
wear and tear of the plant and the probable cost of replacing the 
lines in the future is to be prepared by the electrical engineer (Mr. 
V. С. Lironi), the manager (Mr. W. К. Spaven), and the accountant. 


Presentation —The staff of the Colchester electricity works on 
Saturday presented a travelling bag to Mr. F. Н. Humphrey, assis- 
tant engineer, who is leaving to take charge of the electrical instal- 
lation at the “ White City," Manchester. 


8%. Helens.—The salary of the borough electrical engineer (Mr. 
Е. М. Hollingsworth) has been increased to £425 per annum. 


Single-phase Electric Railway Traction. — The recent develop- 
ment of single-phase traction is carried still further by the contract 
of the Chicago, Lake Shore & South Bend Railway Co., who are 
equipping 70 miles of railway on this system. The whole of this 
contract (amounting to £500,000) has been placed with the Westing- 
house Electric Mfg. Co., Pittsburg, Pa. The power house will con- 
tain three 8,000 н.р. Westinghouse steam turbines, three generators 
of corresponding capacity, together with the necessary switchboard 
apparatus. There will be 31 large cars, each equipped with four 
100 н.р. single-phase motors, and these cars will be equipped with 
the Westinghouse multiple-unit systein of train control. 


Spain.—A new company provided with the sinews of war from 
Belgium has been established at Corunna to construct and operate 
& system of electric tramways throughout the districts surrounding 
Corunna and Vigo, as well as in the towns themselves. It is stated 
that the whole of the capital of the company has been subscribed. 

La Electra Popular, the local electiicity supply company of Vigo, 
are putting down new plant to increase the capacity of their works, 
it being intended to convert the present mule-drawn system of the 
town tramways of Corunna to electricity and to extend the line to 
El Burgo. When this work is completed the Vigo service will be 
converted, and the company intends to extend its operations to the 
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surrounding districts, providing a competitive system of electric 
tramways in this vicinity. | | Я 
Stepney (London).—For preparing plans, estimates and specifi- 
cations for the proposed Blyth's wharf electricity works, the Council 
&re recommended to pay the borough electrical engineer (Mr. 
W. C. P. Tapper) an inclusive fee of £105. Mr. A. J. Squire, chief 
clerk is to act for З months as secretry to Mr. Tapper at an 


increased salary. | 
The electric lighting committee recommend that Mr. Tapper's 

salary (£575 per year) be increased t» £650 as from April 17 in any 

case, and that his salary should be £750 as from the date on 


which the tenders for the Blyth's wharf station are accepted. 


Switzerland.—The ''Feuille Fédérale Suisse" of May 29 con- 
tains a copy of a concession grauted to M. X. Imfeld, of Zurich, 
engineer to the Alioth Electricity Co., of Münchenstein, and to M. 
Zehnder, of Montreux, director of the Montreuc-Oberland Railway, 
for the construction and working of а narrow gauge electric railway 
from Brigue to Gletsch. 


Tunbridge Wells.—At the meeting of the Town Council on 
Wednesday the proposals of the Electricity committee in regard to 
the re-arrangement of the staff of the electrical engineer's department 
were agreed to, and certain members of the staff were granted 
increases of salary, including the assistant engineer (Mr. David 
Smith) and the chief clerk (Mr. W. H. Hayden). ; 

It was also decided to approve the extensions of the generating plant, 
&c., recommended by the electrical engineer (Mr. H. L. T. Boot), and to 
apply for sanction to a loan of 29, 600. The extensions are a 500 k. w. 
steam turbo alternator, condensing plant, &3., £4,850; boiler, super- 
heater, &., £1,203 ; public lamps, £900 ; contingencies (10 per cent.), 
£707. бз. 9d.; and £1,939, 13s. 3d. has been expended on capital account 
in anticipation of sanction, 

Turkey.—An Imperial firman has been granted to a Belgian 
company to construct and operate an electric tramway about 15 km. 
in length through Beirut. | 


Uruguay.—The “ Review of the River Mate says the section 
of the Transatlantic Tramway Co. of Monte Video from the Centre 
to Paso del Molino will shortly be opened, but the company's com- 
plete system will not be open before August or September, and also 
that the Sociedad Comercial de Monte Video will shortly inaugurate 
the line from Buceo to Union (Monte Video). : 


Walthamstow.—The financial position of the tramways depart- 
ment and the question of fares, &., have been recently under 
discussion by the Councii. 

A suggestion was made that in order to meet the deficit on the working 
of the tramways, fares should be raised, but, after discussion, it was 
decided that no change should be made at least for 12 months. During 
the first 12 months’ working (prior to the present manager, Mr. Wm. 
Murray, taking charge) the tramways incurred a loss of £5,400 ; but 
during the following year (the 12 months to March 31, 1907), the deficit 
was only 21,800, As there has been a marked and continuous increase 
in traffic receipts, it is anticipated that this increase will enable the 
department to show;a profit on the present year's working. 

Wednesbury.— On Monday the Council adopted a recommenda- 
tion to apply for sanction to a further loan of £8,000 for proposed 
extensions of the electricity undertaking. 

Wood Green.— The National Telephone Co. will establish a local 
cxchange for this district at Palmer's Green. | 

Worcester.—Application has been made by the Council for sanc- 
tion to & loan of £10,000 for additional generating plant, mains, 
services, meters, &c. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Aston.—The accounts of the Electricity department were pre- 
sented to the Council on Wednesday. 

The gross profit for the year ended March 31 was £6,612, against 
£4,692 in 1906. After paying expenses, including interest aud sinking 
fund, there was а profit of £668 compared with a deficit of £762 on the 
previous year. During the year the new connections to the mains were 
equivalent to 12,532 8c.p. The Electricity committee report ‘‘a large 
апа rapidly increasing demand for electricity in the borough." 


Barrow-in-Furness.— The annual report of the borough electrical 
engineer (Mr. Н. R. Burnett) has been issued, and states that during 
the year ended March 31 important extensions have been made at 
the electricity works. 

These extensions ‘include а 500 kw. engine and generator, supplied by 
Vickers, Sons & Maxim (Willans engine), а 25 kw. balancer booster (by 
the Phenix Dynamo Co.), switchboard panels (by Bertram Thomas), 
steam, feed and exhaust pipes (by Edward Le Bas & C».), a Hodgkinson 
mechanical stoker, a new cooling tower, &c. There are 608 consumers, 
with an equivalent of 64,213 8 с.р. lamps connected, increases of 59 con. 
sumers and 7,720 8 c.p. during the year. There are 124 motors (of 801 E. H. P.) 
connected, increases of 15 motors and 222 E. f. r. The maximum load was 
870 kw. (against 817 in 1905-6), and the load factor was 12:45 against 12-82 
per cant. There was only an increase of 30,822 in the units sold, owing to 


cial year they had 113 motors on hire. 
his assistants had a very busy time last year, for 187,440 yds. of mains 
were laid. The gross profit was £54,411, and the net profit £7,713, 


„The Electrician” in Canada. The circulation of The Electrician 
in Canada has for many years past included a considerable num- 
ber of the leading electrical engineers in the country, and most 

if not all, of the principal manufacturing and supply houses. 
The recent changes in the postal arrangements, under which The 
Electrician can be posted to Canada for 1d. per copy, will enable 
us to cover a wider field in that country, and we have made 
arrangements by which all persons and firms engaged pro- 
fessionally and industrially in electrical engineering in Canada 
will receive copies of The Electrician. 


— — — — ———— 2—ä— — — 


economies effected by the tramways department, and to the fact that the 
increase in the connections to the mains was largely of motors which 
were only running during the last few months of the year. 
of “ Tantalum ” and other economical lamps and the competition of im- 
proved forms of gas lighting, &c., have also tended to restrict temporarily 
the output. Ап agreeable feature was the increase of the motor load due 
to the reduction made in the price of current for power. 
were generated and 948,747 were sold (415,406 for private lighting, 
138,173 for power and heating, 99,043 for public lighting, and 296,125 for 
traction). 
per unit, against 1-354d.), and the average price obtained was 2:9124. per 
unit against 3:074d. After paying interest (£3,147. 11s. 6d.) and sinking 
fund (£3,257. 1s. 7d.) there was a not profit of £33. 0з. 11d. 


The adoption 


1,299,340 units 


The total receipts were £11,798, the total costs £5,360 (1°356d. 


Birmingham.—The annual report of the electricity department 


(which was abstracted in our last issue) was presented and adopted 
by the Council on Tuesday. 55 


The chairman of the Electric Supply committee (Mr. ErrawaY), in 


moving its adoption, said the result of the year’s working was very satis- 


factory; they had anticipated а deficit, but had made а small profit. 


The total output for lighting and traction was nearly 11,000,000 
units, or double that of the previous year. The reductions they 
had brought about had made a difference of nearly £5,009. 
increase in lamp and motor connections was double that of last year, 


The 


and that again was double the increase of the previous year. The 
motor hire system had been well received. At the end of the finan- 
The mains superintendent and 


which it was proposed to carry to reserve. 

In moving the adoption of the report of the Tramways committee, Ald. 
BRALE said it was proposed to dispose of the net profit (£26,660. 1s. 5d.) 
by placing £14,660. 1s. 5d. to reserve and carrying £12,000 to the borough 
fund. They were just beginning what he hoped would be a long and pros- 
perous career. The depreciation question was one which must be con- 
sidered, as in several cases (such as tramway track and rolling stock) 
renewals must be anticipated before the original loan was repiid. The 
rolling stock would last about 15 years, but it would not last the sinking 
fund period. A time would come, too, when the track wou'd have to ba 
relaid, and with respect to assets of that nature the committee proposed 
to put aside an annual sum sufficient to provide for renewals indepen- 
dently of the operation of the sinking fund. 


Burnley.—There was a profit of £8,766 on the past year’s work- 
ing of the tramways department, and this has been placed to reserve. 

Out of the profit on the electricity department (£5,884) £3,015 
has been applied to reduction of rates. 


Blackpool.—The accounts of the electricity department for the 
year ended March show capital expenditure £189,773, an increase 
of £1,618. 

The total outstanding capital now stands at £179,738. The year’s 
income was £35,291 (compared with £32,768 in 1905-6), including 
£18,303 for current for private lighting, £9,434 from Corporation tram- 
ways, £1,124 from Blackpool, St. Annes & Lytham Tramways Co., and 
£5,997 from publio lighting (including £246 from Tramway Co.) Genera- 
tion expenses were £9,274 (of which fuel cost £4,153), distribution 
£1,630, public lighting (wages, carbons, repairs, &.) £1,162, rente, rates 
and taxes £1,216, management £1,440, and general expenses (including 
£300 allowed for bad and doubtful debts and credits) £667, leaving gross 
profit £19,902 (against £17,800). Loan charges were £11,673 (against 
£11,680) and net profit £8,229 (£6,120). £4,229 (£2,740) has been placed 
to reserve and £4,000 (£3,000) devoted to relief of rates. 3,404,000 
(3,154,000) units were generated, 1,384,021 supplied for traction, 282,251 
to ү lamps апа 1,232,932 to private consumers. There are 277 aro 
and 706 incandescent and Nernst lamps for street lighting. There are 
1,108 private consumers (compared with 1,056). The total maximum 
demand was 2,453 kw. (lighting 1,653 kw. and traction 800 kw.). 


Bradford.—The annual report of the manager of the municipal 
tramways department (Mr. C. J. Spencer) was presented to and 
approved by the Trainways committee on Monday. 

he car mileage run was 5,167.261, an increase of 133,020 miles (or 
about 2 per cent.) over 1905-6. The total revenue was £237,511, an 
inorease of £8,533. To earn £237,511 in а city with a population of 
324,000, with fares approximately two miles for 1d., Mr. Spencer thinks 
is the best proof of the popularity aud usefulness of the service. The 
number of passengers carried was 46,727,488, as compared with 
45,331,288, an increase of 1,396,200, or 2:0 per cent. The total expendi- 
tare (excluding interest, sinking fund, &c.) was £164,987, leaving a net 
surplas of £72,524, against £70,279. With an increased expenditure of 
£6,287, therefore, £8,533 more revenue had been earned. Alterations 
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in policy had increased the price paid for electricity by zd. per unit, 
representing an increase of £5,534, and free holidays had been granted 
to the men at а cost of £1,000. Traffic expenses came out at the low 
figure of 2:891d. per car mile, against 3:002d. last year, equal to a 
decrease of £2,890, notwithstanding the extra money paid to drivers and 


conductors for holidays. The general expenses came out at 0.925 J. per 


car mile, against 1:005d. The decrease was largely due to the reduced 
amount paid in claims for accidents, £1,228 less than last year. There 


been an inerease in rates and taxes, which now reached £10,230. 


The cost of repairs and maintenance was 1:157d. per car mile, against 
1:414. Buildings, fixtures, overhead equipment, &c., showed substantial 
The cost of power was 2:12d. per car mile, against 1:012d., 
equal to an addition of £4,478, entirely accounted for by the increase in 
During the latter part of the year the 


decreases. 
price per unit paid for energy. 
current consumption had been steadily dropping. The parcels depart- 
ment had earn 


£4,032, and the profits from £526 to £972. 


officials had proved of great value in time-saving. 


Interest on capitalllllsas o. £25,020 
Ineome tas e "^... 2,513 
Rent of leased lines $a 4,173 
Repayment of mortgage loans ...................... 1,068 
Sinking fand ......... CCC eee. 28,420 


The net surplus was £14,536 (against £11,637), of which £10,000 had been 
taken in relief of rates, and the balance placed to reserve and renewals 
By repaying the debt on the instalment and not the annuity 


account. 
principle, interest charges must of necessity get less year by year. On the 
question of depreciation Mr. Spencer urges that the contribution of 


£30,186 (or 84 per cent. of the capital) to sinking fund account is by no 
means small. £145,886 had been repaid already, equal to 16 per cent. of the 


original debt, and a substantial relief from interest from that amount had 


already made itself felt. There was also £54,160 ready for the payment 


of loans as they became due, in- addition to the reserve fund of £38,024. 


Crewe.—It was reported to the City Council on Wednesday that, 
after paying all expenses, including interest and sinking fund, there 
was а profit of £680 on the past year’s working of the electricity 
undertaking. 


Finchley.—For the year ended March there was a deficit of 


£170 on the electricity undertaking, 892,000 units were generated, 
of which 238,000 were for public lighting. The cost of generation 
was 1-4d per unit. Gross profit increased during the year from 
£2 854 5s. 3d. to £4,700 8з. 10d. The outstanding capital was 
£72,062, and the fact that the L.G. Board had altered the period 
of repayment of loans from 25 to 16 years increased the annual 
repayments by £866. | 

In the discussion on the accounts it was mentioned that as а result of 
the Council embarking upon the scheme the charge for gas had been 
reduced from 4s. 5d. to 38, 8d. per 1,000. 


Glasgow.—During the year ended May 81 the traffic receipts 
were £887,380. 14s. ld., an increase of £73,612. 88. The car-mileage 
run was 20,350,367, an increase of 1,463,457 ; 224,063,098 passengers 
were carried, an increase of 16,004,750. The average track-mileage 
open during the year was 168}. 


Hull.—Tha report and accounts of the fourteenth year's working 
of the electricity department, presented to the Council last week, 
show good progress. At the beginning of October last the charges 
for lighting and power were reduced, and, ee this re- 
duction and the competition of gas, the department has been able 
to show в fair profit on the year’s working, and, in addition, the 
Electricity committee have continued the prudent policy of allo- 
санав а considerable amount towards depreciation and contingency 

unds. : 

The actual capital expended is £354,977. 63, 1d., an increase of 
£30,747. 2s. 8d. The income was £45,433. ls. 6d., including 
£30,791. 178. 4d. from sale of current by meter, £12,455. 18s. 1d. from 
power consumers and £623. 15s. from public lighting. The expenditure 
was £22,541. 8s. 3d., leaving £22,891. 183. 3d. to meet interest 
(£11,098. Os. 6d.) and sinking fund (£8,654. 11s. 2d.) and depreciation 
of meters (£1,326). The balance (£1,818. 6s. 7d.) has been carried to 
appropriation account. 4,413,758 units were sold. The works costs 
came to 0°99d. per unit (against 1:02d.), and the total works costs to 
1 21d. (against 1:24d.), the total costs being 2:36d. per unit, the same as 
in 1905-6. ' 

In presenting tbe annual report, the chairman (Mr. HaNaEn) said he 
жаз able to report a net profit of £1,813, after paying all working ex- 
penses, interest on capital, repayments of loans and 10 per cent. for 
depre:iation on meters. The number of lamps, motors and other appa- 
ratus connected to the mains was equivalent to 323,309 8 c.p., an increase 
of 44,708 during the year. The consumption was equal to 13:65 units 
per lamp connected, a figure which was considerably lower than the 
average of the large towns in the north of England, The number of 
power consumers connected was 381 (representing a total of 4,856 н.р.), 
and of that number 35 consumers (with 115 н.р.) had their motors on 
hire. There was a steady increase and a growing desire on the part of 
small users of power to avail themselves of the many advantages which 
electricity presented for industries carried on in а small way. 
first time during the life of the undertaking they had been able to reduce 


£5,004, against £4,035, There had been 528,637 parcels 
carried, against 478,214, Theexpenditure had increased from £3,508 to 
The motor garage depart- 
ment had not been so successful as he (Mr. Spencer) would have liked. It 
was gencrally agreed that the use of motor cars for committees and 
The gross profit on 
the undertaking of £72,524 had been allocated under the following heads : 


For the 
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their works costs to under 1d. per unit, in spite of the fact that the price 
of coal was higher than during the preceding year. The cost under most 
heads, however, showed a reduction, and he thought that the future of 
the undertaking was well assured, and that the total costs would steadily 
decrease. During the past year they had set to work a great deal of new 
plant, which was working very satisfactorily, and he hoped they would be 
able to reduce their repair charges as well as effect considerable economy 
in coal consumption. 

Kendal.—There was a deficit of £715 on the past year’s working 
of the electricity department. 

Leigh (Lancs).—The capital expended on the electricity under- 
taking ів £48,624. 

There was a deficit on the past year’s working of £407, compared with 
a profit of £219. 3s. 9d. in 1906. The deficit is due to increased capital 
charges, rates, &c. There are 315 consumers, with the equivalent of 
16,818 8 c.p. lamps connected, against 279 and 15,503. There are also 
146 motors of 9314 н.р. connected. During the year 702,119 units of 
electric current were sold. 


Nottingham.—The annual reports of the electricity and tram- 
ways departments will be presented to the City Council on Monday. 
he city electrical engineer (Mr. Н. Tavsor) states that the total 
capacity of the three generating stations is 15,685 n.p.—viz., Talbot- 
street 8,925 H. p., St. Ann’s 6,040 н.р. and Eastcroft 720 н.р. The dis- 
tributing mains now total 54:26 miles. The number of applications for 
supply of electricity was 3,257, compared with 3,040 last year. The 
number of equivalent 8 c.p. lamps connected had increased from 297,553 
to 321,240, and there had been an increase of 477,534 in the number of 
units sold, the number of units sold being 9,530,095 at 2:07d. per unit. 
Of the units sold for private lighting, 48:16 per cent. were at the reduced 
rate of 14d. per unit. | | | 

Expenditure amounted t» £39,045. 5з. 8d. and the income {о 
£84,127, ба, 3d., leaving £45,082. 1s,, of which £10,000 has been voted 
in aid of the general district rate for 1907-8, £13,730. 6s. 7d. for interest, 
£14,886. 19s. 3d. transferred to sinking fand and repayment of loans, 
leaving £6,464, 15s. 2d. to be transferred to reserve. The total cost was. 
1:70d. per unit, against 1:77d. in 1906. 

The total income of the tramemys department was £139,992. 14a. 3d. 
and the expenditure шарани torest and sinking fund) £115,348, 128. 9d., 
leaving £21,644. 1a. 6J., of which £17,000 has been contributed to rate 
account, £900 written off cost of motor omnibuses and the remainder 
(£6,744. 18. 6d.) carried to reserve. The average fare per passenger was 
1:064., the вате as in the previous year. The total working expenses 
were £82,966. 10s. (7:284. per mile), an increase of £5,435. 118. 2d. (or 
0:17d. per mile). . 'The consumption of electrical energy for traction, car 
and depot lighting, works, machinery and permanent.way repairs was 
4,816,656 units, inorease 219,604 units. No accident of a fatal or serious 
nature occurred during the year. The cums paid in compensation 
amounted to £366. 2s. 3d. 

St. Pancras (London).—The total units supplied by the elec- 
tricity department during the past three months was 2,220,247, 
against 2,184,772 in the corresponding period of last year, and the 
number of consumers was 2,921, against 2,763. The value of the 
current sold to private consumers was £18,225, against £158,113, 
but the number of units sold decreased from 1,628,803 to 1,597,750, 
owing to a fall in the demand for power, only 293,248 units being 
sold under this head, against 418,251. 


Salford.—The Tramways committee have agreed to make a grant 
of £18,000 out of the profits of their undertaking in relief of rates, 
or £5,000 more than in 1906. 

The Budget for 1907-8 was considered and approved by the Council on 
Tuesday, and the estimates were passed by 42 votes to 7. 


Sheffield. For the year ended March 25 the net profit on the 
electric light department was £2,555, compared with a deficit of 
£1,374. 16s. 4d. in 1906. 

The electrical engineer and manager (Mr. S. E. Fedden) reports that 
the increase in the consumption of electrical energy for power is greater 
in proportion than the increase in the number of consumers due to the 
gradual conversion of large works to electric driving which is continually 
in progress. The use of electric power is becoming belter understood and 
its eoonomy appreciated. Many new connections were traceable to the 
recommendation of users, and their continuous canvassing, supplemented 
by the excellent advertising effect of the recent electrical exhibition, was 
producing very satisfactory results among the local industries. During 
the year the additions to capital amounted to £21,206, and the total 
capital expended is £860,241. 158. 4d. The total income was £69,169 
and the working expenses £19,585. 17s. ld., leaving £49,883. 9з. 6d. to 
meet interest (£28,092) and sinking fand (£19,236), giving a net profit of 
£2,555. 12s. 3d. The sinking fund now amounts to £94,691 and the 
aggregate surplus to date is £16,532. 13a. 1d. 

Stafford. The total revenue of the electricity department for the 
past year was £3,971 and the expenditure £1,526, gross profit being 
£2,445. Interest absorbed £863, sinking fund £1,115 and income 
tax £61. 

Sunderland.—The annual report of the electricity department 
states that during the year ended March 7,577,517 units of elec- 
trical energy were sold. The total works costs were £32,847. 11s. 8d., 
an increase of £3,833 over the estimates, owing to additional cost 
of coal and other working expenses. The revenue was estimated 
at £49,912, but the aetual amount was £52,843. The gross profit 
was £20,195. 88. 4d., or 61 per cent. upon the capital expenditure. 
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Wigan.—A long and acrimonious discussion on the finances of 
the electricity and tramways departments took place at the meeting 
of the Council on Wednesday. 

An amendment by Mr. Wolstenholme to refer back the minutes of the 
Electric Lighting and Tramways committee, with instructions to call in 
expert advice, was accepted. A motion to reduce the salary of the elec- 
trical engineer and tramways manager (Mr. J. Slevin) was ruled out of 
order. Some members defended Mr. Slevin as the financial position was 
not due to lack of engineering skill on his part or to mismanagement, 
but rather to the action of the committee and Council in authorising 
capital expenditure without sufficient consideration. Notices of motion 
to reduce the salary of the tramways accountant and to ask Mr. Slevin 
to tender his resignation were withdrawn. 


TRADE NOTES AND NOTICES. 


NOW READY. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.— The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings а great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


— 


TENDERS INVITED. 


London County Council invite tenders for the manufacture of 
two 5,000 kw. three-phase turbo-alternators, with surface condensers, 
&c., to be delivered and erected at the tramways generating station, 
East Greenwich. Tenders, on official forms to be obtained from 
the clerk of the Council (Mr. G. L. Gomme), County Hall, Spring- 
gardens, S.W., to be sent in by lla.m. July 2. See also an 
advertisement. 


London County Council also want tenders by 11 a.m. June 11 for 
supply of 400,000 stoneware cable ducts. Forms of tender, &c., 
from the Clerk, Spring-gardens, S.W. 


Portsmouth Town Council invite tenders for the supply, delivery 
and erection of one 1,000 kw. turbo-alternator, with condensing 
plant and accessories. Specifications, &c. (after 10th inst.), at the 
Town Hall, Portsmouth. А copy of the specification may also be 
inspected (but not obtained) at the office of the consulting engineers 
(Messrs. Kincaid, Waller, Manville & Dawson), 29, Great George- 
street, Westminster, S.W. Tenders to the town clerk (Mr. Alex- 
ander Hellard), Town Hall, Portsmouth, by noon, 24th inst. See 
also an advertisement. 


Tenders are invited for the supply of 438,000 flame and 24,000 
ordinary carbons for the city of Melbourne (Australia). Specifica- 
tions, &c., from the agents for the City Council (Messrs. Mcllwraith, 
MeEacharn & Co. Proprietary, Ltd.), Billiter-square-buildings, 


London, E.C., to whom tenders by noon of Thursday, June 20. 


See also an advertisement. 


St. Pancras (London) Borough Council invite tenders for the 
supply of an overhead traveller for the extension at the King's-road 
power house. Tenders to town clerk (Mr. C. Н. F. Barrett), Town 
Hall, Paneras-road, London, N.W., by noon June 12. 

^t. Pancras (London) Council also want tenders by noon June 12, 
for girder work, &., of extensions to King’s-road power station. 


Specification from the Electricity department offices, 57, Pratt. 
street, N.W. 


Dublin Lighting committee want tenders by noon June 18 for 
supply and erection of sub-station switchboards, transformers and 


accessories. Tenders to chairm f i А hi . 
by noon June 13, an of committee, 8, Cork-hill, Dublin, 


Belfast Tramways and Electricity committee invite tenders for 
coal storage bunkers and electric travelling crane. Tenders to Sir 
Samuel Black, City Hall, Belfast, by noon June 15. 


Sheffield Electric Light committee require tenders by June 24 for 
12 months’ supply of cables. Specification from the electrical 
engineer. 


Hackney (London) Council want tenders, delivered personally at 
7 p.m. June 27, for wiring the Central Library, Mare-street. Speci- 
fication from the Town Clerk. 


The Powell Daffryn Steam Coal Co., Aberaman, want tenders by 
June 17 for electrical fittings, ironmongery, &c. Forms from Stores 
Manager. 


Erith Council want tenders by noon June 19 for 12 months’ supply 
of coal to the electricity works. 


Bootle Corporation want tenders by noon June 15 for six or 12 
months’ supply of coal to the electricity works. 


Bu. ton Council want tenders by first post June 10 for 12 months’ 
supply of hard steam cobbles for the electricity works. 


Colchester Corporation want tenders by 4 p.m. June 19 for 
12 months’ supply of steam coal for the electricity works. 


The Commonwealth Deputy Postmaster-General, Adelaide, will 
receive tenders up to noon July 31 for the supply of a large 
quantity of telephone material, apparatus and instruments. 
Further particulars can be obtained at the Commonwealth offices, 
72, Victoria street, London, S.W. 


The South Indian Railway Co. (55, Gracechurch-street, London, 
Е.С.) want tenders by noon, June 11, for supply of electrical stores, 
hardware, &c. 


Tenders are invited for the lighting by gas, oil, electricity or other 
illuminant of the streets, thoroughfares, &c., of the city of Calcutta. 
The city comprises approximately an area of 20 square miles, con- 
taining about 170 miles of main thoroughfares and 180 miles of 
smaller streets, besides several squares, markets, latrines, slaughter 
houses, &c., which are now lighted by gas and oillamps. The new 
contract is timed to commence on May 1, 1911, and the successful 
tenderer will be required to have all arrangements completed апа 
ready to begin and continue the lighting with effect from that date. 
Tenders should be for 10, 15 or 20 years. Tenders will be received 
by the Vice-Chairman of the Corporation up to 8 p.m. Jan 2, 1908. 


Tenders аге invited for (1) 25,000 kg. 4:5 mm. galvanised iron 
wire, strength 40 kg. per sq. mm., coil diameter 600 mm.; and (2) 
25,000 kg. 8 mm. galvanised steel wire, strength 120 kg. per sq. 
mm., coil diameter 400 mm., to be delivered October- December, 
1907. Specifications (in Danish) and tender forms may be obtained 
from the Technical Department of the Danish Telegraph Direc- 
tion, Frederiksholms Kanal 98, Copenhagen, Denmark. Tenders 
not later than noon July 1. 


TENDERS REOBIVED AND AOOEBPTED. 


St. Paneras (London) Council received the following tendera for 
arc lamp carbons for the ensuing year :— 

Н. Tuchman (accepted) £771. 158. ; Geipel & Lange, £757. 163. 1d. ; 
Johnson & Phillips, £868. 103. ; G. A. Pestalozzi & C»., £875. 9a. 10d. ; 
Sloan Electrical Co., £886. 8s. 7d.; Sirius-Werter, £916. 95. 9d.; 
Crompton & Co., £975. 198. 6d.; Electrical Co., £1,016. ils. 5d.; G. 
Braulik, £1,026; General Electric Co. (“ Apostle’’), £1,038. 168. 6d. and 
(“Nubia”) £1,378. 63. 31.; International Electric Co., £1,038. 178. ; 
H. G. Mayer & Co., £1,041. 1s. 9d. ; Brash Oo., £1,098. 15s. ; Siemens 
Bros. & Co., £1,180. 5з. 6d. ; Sun Electrical Co., £1,281. 4s. ; Comp ignie 
Francaise des Carbons pour Electricité, £ 1,506. 13s. 10d. 


Derby Council have accepted the tender of the British Thomson- 
Houston Co. for three double-deck cars at £592 each; that of E. 
Green & Son for renewing four stacks of pipes in economiser at £50; 
that of the Electric Construction Co. for tramway panel for switch- 
board at £55. 10s ; and that of Meldrum Bros. for forced draught 
to six destructor cells at £168. 7s. 


Bermondsey Council have accepted the tender of Crompton & Co. 
for а 20 H. P. motor for the destructor fan at £77. 53. 8d. (less £18 
expenditure already incurred for 18 weeks’ hire). There were eight 
tenders, varying from £70 to £80. 19s., less 2} per cent. 


Bolton Council have accepted the tender of the British Westing- 
house Co. for 2,000 kw. rotary converters ; that of Herbert Morris 
& Bastert for а travelling crane, and that of W. Gornall for the 
erection of a sub-station. 


Kingston Guardians have accepted the tender of the Bell Tele- 
phone & Electric Co. for erection of telephone installation at 
£28. 10s., and maintenance of same (after first year) at £14. 10s. 
per year. 


Bermondsey (London) Council have accepted the tender of 
Johnson & Phillips (at £96) for 500 yds. of paper-insulated lead- 
covered triple-concentric lt. cable. Thore were seven tenders, 
varying from £96 to £110. 
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Derby Corporation have accepted the tender of Johnson & Phillips 
for the supply of bitumen insulated cable, and that of G. F. Tom- 
linson for the construction of the Nottingham-road tramways at 
£19,574. 17s. 10d. | 

Islington (London) Lighting committee have accepted the tender 
of E. P. Allam & Co. for an electrically-driven fan for use with the 
cooling towers at £281, 10s. The annual contract for meters has 
been given to the Electrical Co. 


Barking Council have placed orders with the British Westing- 
house Co. (at £541. 103.) for machinery for the Creeksmouth ex- 
tension, with the British Thomson-Houston Co. (at £185) for 
switchboard, and with the Western Electric Co. (at £630) for cables. 

Marylebone (London) Electricity committee have provisionally 
accepted the tender of W. H. Allen, Son & Co. for a centrifugal 
pump for the electricity works at £765. The Worthington Pump 
Co. tendered at £773. 


Kelvin & James White have an order for a switchboard panel, &c., 
for the Bengal Nagpur Railway, and W. T. Glover & Co. have re- 
cently supplied electric cables, &c., to the same company to the 
value of £313. 

Marylebone Council have accepted the tender of the St. Helen’s 
Cable and Rubber Co. for cable at £460, and that of W. H. Willcox 
& Co. for grease cups at 15s. per doz. (No. 2) and 20s. per doz. (No. 4). 


The Thames Conservancy have placed an order with the Vulcan 
Electric Co. for an electric power installation at the Port of London 
Wharf. 

Accrington Council have accepted the tender of W. T. Glover & 
Co. for cable; tbat of Callender's Co. for three feeder boxes; and 
that of Simpson Bros. for wiring the new library. 


Luton Council have accepted the tender of W. H. Allen, Son, & 
Co., for a steam dynamo at £2,600; and that of Hayward, Tyler, 
& Co., for a pump and motor, at £185. 


Broadstairs and St. Peters Council have accepted the tender of 
oret Stapeley & Co. for the supply of 10 arc lamps at £2. 4s. 8d. 
each. 

Aston Council have accepted the tender of Callender's Co. for the 
supply and laying of high and low tension cables for the Erdington 
lighting scheme at £11,974. 6s. 


Hull Electric Lighting committee have received 10 tenders for 
the supply of h.t. and l.t. mains, pilot and telephone wires, casing, 
boxes, &c., and that of Siemens Bros. & Co. has been accepted. 


Maidstone Council have accepted the tender of Dick, Kerr & Co. 
for a steam dynamo at £2,850, and that of the Underfeed Stoker 
Co. for a mechanical stoker at £700. 17s. 6d. 


Weston-super-Mare Council have accepted the tender of P. H. B 
Neal for electrically-driven pumping plant at the sewage works. 

Fulham (London) Council have accepted the tender of Pestalozzi 
& Co. for the annual supply of carbons. 

Accrington Education committee have accepted the tender of 
Simpson Bros. for wiring the Carnegie library. 

Cooling Towers.—Messrs. Balcke & Co. have recently received a 
number of orders for water-cooling towers, including the following :— 

Metropolitan Railway Co. (for Neasden power station), two duplex 
chimney cooling towers for 410,000 gallons per hour; Sunderland Cor- 
poration (through Willans & Robinson), two chimney cooling towers for 
150,000 gallons per hour, and new interior for cooling tower for 125,000 
gallons ; Central London Railway Co. (Shepherd's Bush power station), 
one brick chimney cooling tower for 200,000 gallons. 


BUSINESS NOTIOES. 


Mr. F. T. Hanks, 1, Higham-place, Newcastle-on-Tyne (telephone 
8069 Central), has been appointed by Messrs. Evershed & Vignoles, 
their agent for Newcastle and district. Messrs. Evershed & Vignoles 
request that alk inquiries and orders from the Newcastle district for 
their manufactures, which include meggers and bridge meggers, 
moving coil and other switchboard instruments, Murday recording 
ammeters and voltmeters, &0., should be sent to Mr. Hanks. 


Messrs. Newton's Limited have appointed Mr. J. Lawson, 85, 
Mount Stuart-square, Cardiff, as their agent in South Wales. Tele- 
grams, Potential Cardiff"; telephone, 01,017 Nat. Mr. Lawson 
will keep a stock of motors for immediate delivery, and, as he has 
been representing the company in an unofficial manner for some 
time, he is thoroughly acquainted with their machines. 

Mr. John May, M.Inst.C. E., M. I. E. E., and Mr. G. W. Spencer 
Hawes, M.I.E.E., announce that, their connection with the firm of 
Messrs. Robert Hammond & Son having been terminated by mutual 
consent, they ате now practising under the style of May & Hawes, 
at Caxton House, Westminster, S.W. Messrs. May & Hawes, 
whose experience in the design, construction and administration of 
electrical undertakings extends over 17 years, are prepared to deal 
in а consultative capacity with all classes of electrical engineering 
work, to advise on rating, questions and administrative matters and 
the technical aspects of electric supply, tramway and railway 
schemes, “с. 


BANERUPTOIES, LIQUIDATIONS, &c. 


- In the bankruptey of James Clifford Brown (until recently trading 
at 6 and 8, Lime-street-square, London, E.C., as Itowland Carr 
& Co.) the public examination of the debtor will take place on 
June 26 at Bankruptcy-buildings, London, W.C. 


The Phodyne Electrical Co. (Ltd.), 66, Victoria-street, London, 
S.W.,is being wound up voluntarily. Mr. A. W. Langley (secre- 
tury) is liquidator. 

The Morris-Hawkins Electrical Co. (Ltd.), 265, Strand, London, 
W.C., is being wound up voluntarily. Mr. E. 1. Husey, 56, Cole- 
man.street, London, E. C., is liquidator. 

Electrical Improvements (Ltd.), is being wound up voluntarily, 
Mr. Ira Robinson, 44, Parliament-street, Nottingham, is liquidator. 


Deeds of Assignment.—At the meeting of the creditors of George 
H. Hale and Frederick H. Hale (trading as Hale Bros., wholesale 
electricians, 156, Upper Thames-street, and 89c, King William-street, 
London, E. C.), held on June 5, a statement of the debtors’ affairs 
showed indebtedness to trade creditors £1,569. 8s. 4d., cash creditors 
£1,783. 10s. and preferential creditors £118. 15s. The assets, after 
satisfying the preferential claims, are set out at £1,248. 8s. 11d., 
making a total deficiency of £2,104. 14s. 5d. It was decided to 
wind up the estate forthwith under a deed of assignment, Messrs. 
F. H. Rogers (Amalgamated Dry Batteries, Ltd.), J. Amey and 
А. C. Hands acting as a committee of inspection. Mr. J. R. Woods 
ley, 30, Wood-street, Е.С., acts as trustee in this matter. 

A deed of assignment has been executed by W. Н. Day (trading 
as Day & Hayes), electrical engineer, 78, High-street, Hounslow. 
Claims to Mr. G. E. Corfield, Balfour House, Finsbury-pavement, 
London, E.C., by June 11. 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
5 Westminster, S. W., will sell by public auction at the 
Royal Arsenal, Woolwich, on June 19, at 11 a.m. obsolete and un- 
serviceable stores, including quantities of steel, copper, gunmetal, 
lead, tin, zinc, phosphor bronze, platinum, &c.; also lathes and tools, 
jacks, electric cable, Daniell cells, lamps, lanterns, indiarubber, &c, 
The lots may be viewed at the Royal Arsenal, Woolwich, on the 
Monday and Tuesday previous to and on morning of sale. Cata- 
logues at the War Office, Whitehall, the Ordnance Office, Tower, 
and the Ordnance Office, Woolwich, S.E. See also an advertisement. 


Plant for Sale.—One Belliss engine mounted on common bed. 
plate with a compound-wound 550 volt Siemens dynamo of 230 kw. 
capicity and two Brush standard four-wheel trucks with B.T.-H. 
standard electrical equipment are advertised for sale. Particulars 
from Mr. Н. B. Twyford, purchasing agent, Underground Electric 
Railways Co., Hamilton House, Victoria Embankment, London, E.C. 


Business for Sale.—An old established gas, water, steam and 
conduit tube and fittings manufacturer's business (situated in the 
Midlands) is advertised for sale as a going concern, owing to disso- 
lution of partnership. Particulars from Messrs. John Lewis & Co., 
C.A., 30, Waterloo-street, Birmingham, or Messrs. Kettle, Landor 
& Cope, solicitors, Wolverhampton. 


Union Electric Co.'s New Offices.— On Thursday last the Union 
Electric Co. invited a few friends to visit their new offices at 50, 
Grainger-street, Newcastle-on-Tyne, and at the same time to inspect 
several novelties which they regard as specially suited to the elec- 
trical requirements of that district. 

Amongst the apparatus exhibited were several high-tension and mining 
pattern switches with interlocking and other safety devices, but the switch 
which created most interest was a 10,000 volt 180 amp. triple-pole 
oil-break switch arranged with overload releases in the high-tension 
circuit, the releases being connected with fan-blade retarders with variable 
time element, so arranged that with heavy short-circuits the time before 
the release acts is considerably shortened, as compared with the time re- 
quired with an ordinary overload within the capacity of the generating, 
transforming or other plant. The switch referred to had also a minimum 
current or no-voltage release, interlocking trip gear for use in connection 
with induction motors having starting resistances in their rotor cirouits 
and signalling contacts to show the position of the multiple contact, 
multiple break, switch blades, A spindle worked by an insulated handle 
enables the value of the releasing current to be adjusted whilst the switch 
is in circuit. The Union Co. claim this assembly of safeguards on a high- 
tension switch, providing for all contingencies of actual practice, to be a 
notable advance on existing practice. 

Another novelty shown for the first time was an improvement on the 
Kohinoor Arc Lamp, adapting it to give indirect shadowless illumination 
for the lighting of offices, small factories and inside shop premiees. The 
lamps, finished in polished gunmetal, gave an agreeable, steady illumi- 
nation, with a noticeuble absence of the violet rays usually prevalent in 
the ordinary makes of enclosed arc lamps. This new lamp may open а 
fresh field for are lighting inside shop and business premises. 

At the conclusion of the inspection the party adjourned to dinner, at 
which Mr. Justus Eck, general manager of the company, assisted by Mr. 
James Gilman, the northern districts manager, entertained the visitors. 
Complimentary speeches followed, wishing the Union Co. and its staff 
every success in their ventures ; and an excellent musical entertainment 
brought to а close а successful and agreeable function. 
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CATALOGUES, &c. 


Cell- Testing Voltmeters.—The life of secondary batteries depends 
entirely on the amount of care and attention given to them. The 
judicious use of so simple an instrument as а cell-testing voltmeter 
will add many hours to the working of storage batteries, whether 
in central stations, private installations, or electric vehicles. The 
Hart Accumulator Co., in а recently issued list, describes a port- 
able cell-testing voltmeter which they are putting on the market 
&t а moderate price. The scale is divided into tenths of а volt, and 
reads to 3 volts either way with centre zero. The instrument will 
read in any position and is carried by a leather strap handle. Suit- 
able contact spears are furnished at a slight extra cost. 


Cheap Steam.—A carefully prepared booklet, which emphasises 
the value of the Bennis system of stoking and compressed-air 
furnaces, has been issued by Ed. Bennis & Co. (Ltd.), of Little 
Hulton, Bolton, London and Glasgow. The booklet contains 
numerous tables, curves and illustrations giving useful data of 
Bennis specialities. 

Suction Gas Engine.—The Campbell Gas Engine Со. are issuing 
& pamphlet made up of interesting letters bearing upon the trials or 
suction gas plants at the Royal Agricultural Society's show at Derby 
in 1906. 

Carborundum.—Carborundum and Electrite" wheels are the 
subject of an interesting brochure t» hand from the Vincit Co., 
1178, Queen Victoria-street, Londo», Е.С. This booklet should be 
in the hands of all users of abrasives. | 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from May 29 to June 4, with the ports 
of destination :— ; 

Africa— Alexandria, £696 (including £269 telegraph material); Beira 
£27; Delagoa Bay, £58 ; and 42 tons iron telegraph poles ; Durban, £2,031 
(including £1,392 telegraph material) ; Kilindini, £40; Port Elizabeth, £14. 
Argentina—Buenos Ayres, £8,281 (including £2,991 telegraph material) ; 
Rosario, £1,267 (telegraph cable). Australasia—Adelaide, £1,494 ; Christ- 
church, £56 ; Fremantle, £59; Launceston, £137 ; Lyttelton, £45 ; Perth, 
£86; Sydney, £704 (including £31 telegraph material); Wellington, 
£953. Belgium—Antwerp, £253 ; Brussels, £100 (including £65 telegraph 
material) ; Ostend, £73. Brazil—Pernambuco, £71 (including £12 telo- 
graph material); Rio Janeiro, £3,807 (including £38,763 t-legraph 
material); Santos, £335 (including £297 telegraph material). Burma— 
Rangoon, £347. Ceylon—Colombo, £25. Channel Islands, £46. Chili — 
Antofagasta, £301 (including £63 telegraph material). China—Shanghai, 
£1,096 (including £161 telegraph material). Denmark —Copenhagen, 
£160. France—Boulogne, £10; Marseilles, £288; Paris, £30. Ger- 
many—Bremen, £193. Holland—Amsterdam, £544; Rotterdam, £512. 
Hong Kong, £15. India—Bombay, £4,791 (including £309 telegraph 
material); Calcutta, £7,561; Madras, £1,164. Italy—Genoa, £200. 
Japan—Yokohama, £29 telegraph material). Malta, £350. Persia 
—Balek Pappen, £131. Russia—St. Petersburg, £128 (including 
£109 telegraph material) Siam—Bangkok, £823. Spain—Alicante, 
£50. Straits Settlements—Penang, £1,010 (including £996 telegraph 
material); Singapore, £522 (including £235 telegraph material). 
Sweden Gothenburg. £80 (telegraph material); Malmo, £83 (telegraph 
material). Turkey—Constantinople, £10 (telegraph material). Uruguay 
Monte Video, £435. U.S.A. (via Canada), £803. Zanzibur, £33 (tele- 
graph material). Total, £30,312, against £28,251 for 8 days last year 
(May 30 to June 6). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


М№оте. — The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, tf they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

March 25, 1907. 

7,069 BERTANI. Safety mechanism for coupled street tramways. 
applied for, 24/5/06.)* + 

7,078 THompson. Apparatus for telegraphic purpo es. 

7,079 NotaRiaNNi. E’ectric danger sigual alarms for use on railways. 

7,086 Ѕтвкғвмв. Ga; turbine.“ 

7,090 & 7,091 Witson. Water and steam turbines.* 

7,098 WATERS. Lever-type bruah-holder for electrical machines. 

7,141 ALBRECHT. Dynamo-electric differential driving year. 
applied for, 12/5/06.)*+ 

7,145 Staona. Chairs for tramway and like rail..* 

7,154 Listen & Jats. Obtaining currents from continuous-current 
dynamos of Jess voltage than the normal voltage. 

7,177 Мевмор Frees. Arc lamps. (Date applied for, 5/4/С6.)*+ 

7.180 B.T.-H. Со. (G.E. Co., U.S.) lectric resist ances, 

7,181 B. T. II. Co. (G.E. Co., U.S.) Electric motor control systems and 


apparatus. 
7,182 Н.Т.-Н. Co. (G.E. Co., U.S.) 


(Date 


(Date 


Arc lamps. 


March 26, 1907. 
Peacock. Operating railway and tramway pointe. 
TUBNEB. Arc lamp. | 
Ernst. Turbines. 
; Ковквтвок. Turbines.“ 
^ GáTt. Method for measuring alternating currents.“ 
i KNAPTON & BAGNALL. Arc lamps. 
Know es, (Lincoln Electric Co., U.S.) Battery dry cells.“ 
Воже. Signalling system for fire alarme. 
JACKSON. Electric train control systems. 
„279 Ахаого & MAXIM ELECTRICAL Со. Arc lamps. 
‚281 Bornm. Electric fire alarm with an insulation of paraffin. 


Much 27, 1907. 

7,809 BcHAFFLER & LiTTMANN. Arm atures of magneto electric and like 
machines.* 

7,915 Harris. Life-guard apparatus. 

7,920 SALP&TERSAURE-INDUSTRIE-GESELISCHAFT, G. m. b. H. Connecting 
high-tension spark gaps. (Date applied for, 6/7/06.) *. 

7,536 Unione Evetraorgecnica ITraLIAN A Co. Pole pieces of electrical 
machines. (Date applied for, 28/5/06.) 

7,558 FiscHEB. Electric automatic iguiter.“ 

7,865 Сарра & Conti. Turbines. (Date applied for, 23/5/05.)*t 

7,407 ALLGEMEINE ELEKTBRICITATS-GES. Manufacture of tungsten filaments 
by reduction of tungatic acid. (Date applied for, 50/5/06.)*tt 

7,408 B.T.-H. Co. (G.E. Co, U.8.) Electric loꝛomotives. 


March 28, 1907. 
7,2484/06 FRANKLYN & SgyrEBT. Electrical commutation devices. (Date 
applied for, 26/3/06.)* E 
7,410 Hairan. Marine electri: steering gear. 
7,412 Тноврк. Tilting shade for electric fitting. 
7,432 CoorEgR. Electric contact makers. 
7,438 Strain. Reversible steam turbine. 
7,443 Siemens Bros. & Co. & Gaimston. "Telegra:;hs.* 
7,449 THorrs. Electricity meters.“ 
7,515 GBR DAL KogLLIN Co. & HAnpfw. Electric furnaces. 
7,519 TI IAST. Dynamo-electric machines. (Date applied for, 4/4/06.)*t 
7,552 САвгАкЕ, Pendant for electric lighting and other purposes.“ 
7,555, 7,556 & 7,557 Hanpcock, Dykes & Smita. Electric wiring. 


March 30, 1907. 

7,563 FRi&DBEIM. Electro deposition of metal on hollow arti Лез. 
applied for, 30/3/06).*t 

7,585 RicHABDSON. Support and arrangement of filaments. 

7,626 ADAMS, ScHaNSCHIgFF & SrEPHENS. Combustion engines and re- 
charging accumulators thereby. — 

7,655 Beart. Destination, route, station and stopping lace indie \tors. 

7,657 & 7,642 Lake. (Parker Clark Electric Co., U. } Filaments for 
incandescent lamps." 

7,643 Sayses. Turbines, 

7,644 GRAHAM. Telephonic appara*us for installations. 

7,651 LXkE. (Clark, U.S.)  Insulatore.* 


April 2, 1907. 
Connecting and disconnecting socketa of 
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7,657 Warina & WaRING, 
incande*cent lamps. 

7,665 TayLor. Vibrators for siphon recordera. 

7,664 Tonks, Supports for electric lamps. 

7,687 Wass. Radio-telegraphy and radio-telephony. 

7,695 Зівмекв Bros. (Siemens Schuckertwerke G. m. b. H, Germany.) 
Dynamo-electric machines and motor.“ 

7,711 D'HoxERGUE. Electrical shunts.* 

7,737 Wayaoop & Co, Electric lifts or hoists. 

7,742 CowP£B-CurEs. Electric furnaces. 

7,757 BiLLITZER. Apparatus for electrolysis of alkali chlorides.* 

April 3, 1907. 

7,758 McMorran. Device on sheave end of trolley poles of electric traw- 
cars and the like. | 

7,068 Ѕтлттев. Circuit-breaker mechanisms. 

7,785 Kirekg. Duplexing telegraph lines.“ 

7,791 GBOÓNWALL, LINDBLAD & STALHANE, Electric transformer furnaces. * 

7,800 GooDMAN & ACKLAND. Conduits for electrical cables and: wires. 

7,815 THomrson. (Ges. für drahtlose Telegraphie m. b. H., Germany.) 
Method for producing undamped oscillations.* | 

7,819 BowzLL. Pendulum-controlled electric circuit elo, ing devices. 

7,825 Есвсн. Wall or ceiling roses or unions for gas and electric con- 
duite. (Date applied for, 24/11/06.)* t 

7,833 LsoNosTRÓM. Means for balancing axial pressure on the vane plates 
of radial-flow turbines. (Date applied for, 4/4/06.)*t 

7,844 TgoMPsoN. Faradic medical (tubular) battery.“ 


April 4, 1907. 
7,853 Satter. Distribution of electricity. 
7,861 WRNNSTROAM. Jewelled bearings for electrical and other in .truments.* 
7,864 Dion T & Bicos. Electro-thermal calorimeter. 
7,865 MinsHait, Controlling automatic push-button electric lifts, hoists, 

and the like. 

7,883 NauJoKs, Navsoxs, GogrPRRT. Electrically-controlled elevators.* 
Ue B.T.-H. Co. (G.E. Co., U.S.) Arc lampe. 


926 HaTFIRLD & Lawis. Electric lamps. 


April 5, 1907. 
931 Dawe. Electric winding appliances. 
933 ABCHIBALD. Electric transmission of power. 
941 Brevis & ANGOLD. Аге lamps. 
955 Lect. Turbines, steam or otherwise. 
7,962 JAMES. Reversible turbines. 
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7,964 SurrH & LiNzELL. Electromagnetic devices. 

7,982 BuackmMore. Electromagnetic separators. 

7,994 BIN BAUM & Wits. Single line intercommunication 
systems. | 

8,019 Hitt. Systems of electric motor control and apparatus therefor. 
(Date applied for, 7/4/06.)* | 

8,025 1ыснозтвбм. Bafing devices for gas turbines. (Date applied for, 


6/4/06.)*+ 
April 6, 1907. 

8,036 Craic. Electrodes for the evolution of ozone from oxygen or at- 
mos pheric air. ` | 

8,055 монт. Attaching electric alarms to clocks. 

8,079 Lzonarp. Controlling electric motore.“ 

8,096 B.T.-H. Со. (G.E. Co., U.S.) Transformers for electric lamps and 
other apparatus.t 

8,097 ATELIERS THOMSON-HousTON (ANCIBNS ETABLISSEMENTS POSTEL- 
Vinay). Alternating-current commutating electric machines. 
(Date applied for, 4/7/06.)*+ 

April 8, 1907. 

8,158 Bssry, SkKI.NER & ManKHaM. Protected fusible cutouts. 

8,151 RawLrNas & SuiTH. Fixing lamp shades or reflectors for the elec- 
tric light. | 

8,152 SLATER. Method of and apparatus for electrical heating, cooling 
and ventilating. | 

8,153 B.T.-H. Co. (G.E. Co., U.S.) Motor control systems. 

8,173 Mitton... Inductor alternators. (Date applied for, 12/2/07.)* T 

8,176 KiwcsBURY. (Western Elec. Co., U.S.) Automatic telephone 
exchanges. : 

8,185 Мевѕнох. Alternating-current machines.“ 

8,186 TaTABNICOFF. Surface condensers.“ 


April 9, 1907. 
8,251 Keer. Electro-thermostatic switches, (Date applied for, 19/4/06.)* 
8,240 DAMSEAUX. Incan?escent lamps. 
8,219 Bourr. Electrical signalling device. 
8,255 FERRANTI. Electric furnaces. 
8,267 HAMILTON & FERRANTI LIMITED. 
8,277 LEHMANN & PLAUSON. Generation of electric energy. 
8,284 THIELLET X DENARD. Ac:umulators. (Date applied for, 12/4/06.)* t 
8,285 B.T..H. Co. & Dawson. Insulating supports for end connections of 
. .windings of dynamo-electric machines. 
8,286 B.T..H. Со. & DAwsos. Rotating members of dynamo-elcctric 
machines. | | 


8,287 B.T.-H. Со. 


telephone 


Double tariff el.c:ricity meter. 


(G.E. Co., U.S.) L'gbtuing arrestera. 


April 10, 1907. | 
8,5314 AcLAND & BRECKNELL, Munro & Rocers. Electric lamps. 
8,559 Вошл. (Hoekins, U.S.) Electric resistance element.“ 
8,564 GES. FÜR DRAHTLOSE IRLEGRAPHIE. Receiver for wireless tele- 
graphy. (Date applied for, 10/4/06.)*t T 
8,565 JOHNSON X PHiLLIPS & Tusss. Arc lampe. 
8,373 Всволвр & BoLLIN. Electric curling irons.* 
8,576 VANDERVELL. Electric switches. 


April 11, 1907. 8 3 
8,587 B. T.-H. CO. (G. E. Co., U.S.) Electrical apparatus for manufac- 
turiog nitrogen compounds. 
8,388 B. T.-H. Co. (G. E. Co., U.S.) Systema of lighting by arc lamps. 
8,399 BRANDER. Electric clock system, working in connection with a 
telephone exchange. | 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATION. | 
26,688 Brown. Converting varying alternating current icto similarly 
varying direct current. RS 


1906 SPECIFICATIONS. 
176 JonNsox-LuNDELL Evsctaic Traction Co. & Lana. 
control of electric motors. 

226 Brown, Obtaining and workiog electric currents of bigh periodicity. 

297, 2974 & 297в SAYBERS. ‘Turbines. (Date applied for, 4/1/06.) 
5,258 Ds FonEsT. Wireless telegraphy. 
7,603 Rol LIN. Turbines for combustible gases at very high temperatures. 
7,668 OLIVE & SWARBRICK. Liquid electric motor starters and controllere. 


Regulation or 


7,821. FyNN. Alternate-current motors, generators and transformere. 
7,820 Тномрвон. (Westdeutsche Thomasphosphat- Werke Ges.) Pro- 
du compounds of oxygen and nitrogen by electric discharges. 


7,851 B.T..H Co. (G.E. Co., U.S.) Signalling systems. 

7,961 SizBERT. Dynamo-electric machines. 

8,540 Siemens Bros. & Co. & LAUCKERT. 
orders. 

8,545 De Marcay. Accumulators. (Date applied for, 1/24/1906.) 

8,616 LziBiUs. (Leibius.) Electric distance switch. "na 

8,654 NicHoLsoN. . Electric ignition of internal-combustion engines. 

8,952 B.T.-H. Co. & Dawson. Dynamo-electric machines. 

8,955 & 8,924 B.T.-H. Co. & Dawson. Supporting collecting rings for 
dynamo-electric machines. 

9,191 MackiE. Automatically operating electric switches. 

9,227 EcksTEIN & Heap. Electric fuse boxes. 

9,509 ELEKTRIZITÂTS-AKT.-GE8. VORM. W. LAHMEYER & Co. Electrically 
operated valves. (Date applied for, 3/5/05.) 

9,786 McKenzie & HoLLAND & EpMOoNDs. Electrical detection between 
railway or tramway signals, points, facing point locks, or fouling 


Telegraphs for transmitting 


bare. 
10,603 Lake. (Stromberg-Carlson Telephone Mfg. Со.) 
transmitters. 


Telephone 
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10,249 Kitser. Telegraphy. 
10,613 JENSEN, NOBBALLE & Lawson. Starting and reversing the direc- 
: tion of motion of electro motors actuating elevators and hoists. 
10,995 Егвктвглтатв A.-G. voRM. W. LAHM&RYER & Co. Dynamo-electric 
machines. (Date applied for, 11/5/05.)* 

11,067 Segr X Evenson. Brake gear for use on railway cars, tramcars, 
trucks and motor. 

11,335 Eckstsin & Heap. Switches. 

11,409 B.T.-H. Co. (G.E. Co, U.S.) Manufacture of incandescence 
bodies for elecir;c lamps from tungsten compounds. 

11,950 Hess. Insulating material. 

12,491 LaMME. Windings for dynamo-electric machines. 
for, 2/6/05.) 

12,782 B.T.-H. Co. (G.E Co, U.S.) Machines for manufacture of incan- 

descent lamps. 

15222 B. T.-H. Co. (G.E. Co., U.S.) Switches for controlling electric 
circuits. | | 

15,511 Heys (Turner). Telephone dictating machine or apparatus. 

13,514 Frampton. Hand brakcs for railway, tramway and like vebicles. 

15,602 Мвт. Electric switches. 

15,651 HaMiLTON. Electrical contact makers and breakers for use with 
internal combustion engines. 

15,751 TERRY. Electric accumulator plater. 

15,985 CHAMBERLAIN & HOOKHAM & HOLDEN. Electricity meters. 

14,041 vee & Hugues. Suspension of electric lamps and other 
articles. | | 

14,249 B.T.-H. Co. (G.E. Co., U.S.) Shaft bearings. 

14,561 B.T.-H.C». (G.E. Co, U.S.) Machines for making incandescent 


(Date applicd 


lamps. 

14,158 TavLoR & Cressey. Electric slide bars ard bolts for railway 
carriage doora. | 

15,792 PszpznsEN. Receivers for wireless telegraphy. (Date applied for, 
4/7/05. | 

14,851 K;ósBENHAVAS TELEFON-AKTIESELSKAB. Automatic distribution of 

0 Ж service in telephone ехсһардез. (Date applied for, 

/6/05.) 
15,062 Exert & Hoo ven. Ce mposition for packing, liuing and insulating 


purposes. К | 
15,142 MASCHINENFABRIK Окшлкох. Multiple stage turbines. (Date 
applied for, 8/9/05.) 


15,257 Lake. (Rhode Island Electromobile Co.) Separators for secondary 
battery plates. s | ! 

15,909 MARCONL's WIRELESS TsLEGRAPH Co. & PLETIS. Variable electric 
condensers. 


16,515 Cramp & DIAMANT. .Turbines. 
16,558 B.T..H. Co. (G.E. Co, U.S.) Air-brake systems. 
16,359 ALLGEMEINE ELEKTRICITÁTS-GES. Electromagnetic switches ope- 
rated by alternating current. (Date applied for, 19/7/05.) 
16,865 MACRAE, JOHNSTON & STEPHEsSSON. Life-guards for tramcars and 
other vehicles. : 
17,018 AnoN. . Prepayment electricity meters. 
17,578 TwERDALE X TWEEDALES & SMALLEY. Electric stop motions of 
drawing, slubbing, roving and like frames. "Qn 
17.615 RócHLING & RoDENHAUSER. Obtaining thin liquid droas in elec. ric 
furnaces for metallurgical purposes. 
17,886 Car. Bona FABRIK FÜR ELSkr. INSTALLATIONSMATERIAL Gigs. Ad- 
justing height of electric lamps. | 
17,898 Vaux & McCurLLouaH. Sanding tramway and railway rails. 
18,179 Gros. Electric installations working with turbo-dynamos and 
accumulators. (Date applied for, 19/9/05.)t 
18,643 Міснлср & DsELassoN, Producing indestructible filaments for 
| lighting and heating. (Date applied for, 30/9/05.) 
19,239 ALLGEMEINE ELERTRICITATS Gas. Cooling dynamo-electric 
machines. (Date applied fcr, 30/8/05.) 
19,486 Bettis & Morcam & MacGrecor. Electromagnetic devices for 
doing work on any restrained body. 
20,450 EtsBorr. Commutator bars and method of fastening the arma- 
ture coil connectors to such bars. (Date applied for, 14/9/05.) 
20,546 HoLzwanTH & JUNGBANS. Gas turbines. 
21,346 Soc. ANON D'ELECTRICITÉ ET D'AUTOMOBILES Mons. Unive: sal joints. 
(Date applied for, 12/6/06.) 

21,416 Кукан. Electric furnaces. (Date applied fur, 5/3/06.) 
21,945 Ginaup. Short-circuiting overhead electric conductore. 
applied for, 6/10/05.) 

22,101 Kannay. Trolley wheels. 

22,785 WADDELL. Turbine engine. 

25,521 SIEMENS-SCHUCKERTWERKS (rs. 
(Date applied for, 30/10/05.) 

25,851 Ruzicka. Arc lamps with convergent carbona. | 

25,951 Hzisr. Dynamo.electric machioes. (Date applied for, 27/10/05.) 

24,445 KintsER & HosENBLATT. Fuses for electrical circuits. (Date 
applied for, 4/11/05.) 

24,682 SIRATTON & CLAREMONT. 

25,206 STroREB. Windings for dynamo-electric machine). 
for, 15/11/05.) 

25,489 PanREUR-LLOYD & GARDNER. 
from ores. 

26,198 MansH. Clinchers for trolley wire care. 

26,256 WOLTERS. Telegraphic transmitters. 

26,760 MosBacH. Attachment to telephone receivers for protecting the ear. 

28,049 KALLMANN. Standardisation of electrical measuring instruments. 
(Date applied for, 17/5/06.) 

28,942 Тнівот & Macs. Electrolytic production of pure tin. 

28,562 FRIED. KRurP A.-G. Automatic starter for continuots curient 
motors. 


(Date 


Centrifugal pumps and fars. 


Covering fur lead.cased cables. 
(Date applied 


Electrolytically extracting metals 
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28,715 DgurscHE GasaLUCLICcHT A.-G. (AUERGES). Producing metallic 
incandescence bodies for glow lamps. 


29,202 Fuss. Operation of vapour electric lamps. (Date applied for, 
11/1/06.) 

29,416 Сев. S1EMENS & Co. Electrodes for arc lamps. (Date applied for, 
17/5/06.) 


29,454 Үевіттв LIMITED & Ѕмітн. Chains for suspending electr:cil fittings. 


1907 SrBcIFICATIONS. 
494 Varney. Current collecting devices for electric vehicles. 

applied for, 16/1/06.) 

1,295 Sremens Bros. & Co. (Siemens & Haleke A.-G.) Electric signalling 
installations. 

4,227 JoHANNESEN. Electrical transformers. (Date applied for, 5/5/06.) 

5,532 Dunwoopy. Wireless telegraph or signalling systems. 

5,957 Ropmaw. Reducing depreciation in lead storage batteries. 

6,502 TuiRor & Mace. Regeneration of electrolyte employed in extrac- 
tion of copper from old bronze and bronze waste. 

6,929 Sıemens & HALSK Ek A.-G. Telegraphy. 

7,251 COMPAGNIE DE SIGNAUX ELECTRIQUES POUR CHEMIN DE FER. 
Block signalling. 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 


=—=@ ы ——— 


BRITISH ALUMINIUM CO. (LTD.)—Mr. J. D. A. Bonner stated at the 
meeting on Tuesday that the profit for last year (£155,023) was so much 
larger than that of any previous year that they were confident it would 
be regarded as very satisfactory. During the current year they had been 
enjoying jast as great prosperity. No dividend had been paid upon their 
large holding in the Loch Leven Water and Electric Power Co. They 
hoped that during next year they might begin to benefit from the large 
expendituro they were incurring at Loven, though as much progress had 
not been madeas they had expected. The contractors, Sir John Jackson 
(Ltd.), have so far been unable to obtain all the labour they could employ, 
and for several months to come they could give continuous employment to 
1,500 more menthan they have at present at work at Leven. The works would 
bs sufficiently advanced by the early part of next sammer to enable them 
to obtain a considerable amount of power, provided the generating plant is 
ready. They had reason to hope that that plant would be ready and the 
aluminium factory also. Such a great power scheme must necessarily 
occupy а considerable time before the works reached the producing stage. 
They had in consequence, with a view to increasing their production more 
rapidly, acquired a partially develope 1 power in Norway, and had taken 
steps to develop some power at Leven which could be utilised without 
interfering with the progress of the main scheme. Those minor works 
had been designed by Mr. Murray Morrison, who had done such good 
work for them at Foyers and who had been appointed technical adviser 
to the company, jointly with Lord Kelvin. In Norway they expected to 
start manufacturing aluminium next month and at Leven ia September. 
They anticipated no difticulty in obtaining highly remunerative prices for 
the combined output of those and their Foyers works for some time to 
come. In view of the possibilities of the future they had acquired the 
concessions for a water power of considerable magaitude at Orsiéres, in 
Switzerland. 


DIESEL ENGINE CO. (LTD.) —The report for 1906 states that the profit 
was £11,212. The directors recommend a dividend of 5 per cent. on the 
ordinary shares, and state that, notwithstanding the large increase in 
gross profite, there has been an actual decrease in management expenses. 
The value of orders booked during the year was treble that of the previous 
year. 

DOULTON & CO. (LTD.)— The directors announce that, after writing 
£7,133 off for depreciation, £500 off goodwill and paying the preference 
dividend, the accounts for 1906 show а surplus of £12,726, which it is 
proposed {о carry forward. 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL OO. (LTD.)--The 
income from all sources for 1906 was £8,778. 83. 9d., against 
£8,416. 12s. 6d. in 1905. After paying all charges, £267. 14s, 10d. is 
carried forward, against £176. 98. 3d. The year proved disappointing so 
far asthe Metall Co. was concerned, and had it not been for improve- 
ments in manufacture which considerably reduced the cost, the trading 
profit would have been less than in 1905. The abnormally high price of 
copper necessitated more working capital, while the high bank rate 
rendered the borrowing of money very costly, with the result that they 
had to pay £700 more for interest than in 1905. The continued demand 
for labour in Germany resulted in а general increase in wages. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO.—Tho first annual 
report states that the directors decided to develop the Rio das Lages water 
power first and to hold the Rio Parahyba in reserve. The clearing of the 
banks of the Rio dae Lages has disclosed that the reservoir formed by the dam 
which the company is building at Rio das Lages will have a much larger 
capacity than was anticipated, and consequently a much greater power 
than the estimated 40,000 н.р. can be developed, and by а recent con- 
cession the company has acquired the right to tap the neighbouring 
watershed of the Rio Pirahy, which will ensure sufficient water to develop 
а total of 120,000 n.r. at Rio das Lages in the driest season. The directors 
deemed it advantageous to immediately construct at Rio das Lages a 
preliminary hydro-electric plant, and power was available within the city 
of Rio de Janeiro during March, 1907. The temporary plant has a 
capacity of 3,400 н.р., and will be utilised for furnishing all the lighting 
and power required for the construction work at Rio das Lages, as well 
as for supplying light and power in Rio de Janeiro over the permanent 


transmission lines. Meanwhile the main installation at Rio das Lages is 
being rapidly constructed. The tramways controlled by the company 
operate about three-fourths of thetotal linesof Rio. With the completion 
of the hydro-electricinstallation at Rio das Lagesand the delivery of farther 
power from that source, for which they already have a large number of 
шошо waiting, the earnings of the company are expected to be largely 
increased. 


WESTON-SUPER-MARE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)— 
The capital expended during 1906 was £1,295. 16s. 3d., after dedact- 
ing cost of plant sold (£2,676), and the total capital expenditure is 
£110,318. 18s. 2d. There was a profit of £2,888. 33. 8d. from electricity 
supply and £4,002. 14s. 10d. from traction. After deducting expenses 
(£1,264, 2з. 10d.) and adding £2,122, 5s. 10d. from 1905, the available 
balance is £7,824. Is. 8d. Debenture interest absorbed £1,575, cu mu- 
lative preference dividend £2,100 and a dividend of 4! per cent. on the 
ordinary shares £1,575, leaving £2,074. 1s. 81. to be carried forward. 
Connections to the supply mains during the year show an increase of 
11 per cent. over preceding year. The tramway traffic receipts showed 
a substantial increase ( £7,502. 15s., against £6,839. 163. 10d.). 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


[em 


NEW COMPANIES. 


CUTLER, WARDLE & CO. (LTD.) (93,561).—Reg. June 1, capital 
£5,000 in £1 shares (2,000 preference), to acquire the business carried 
on by W. Wardle at Manchester, and to carry on the business of elec- 
trical, heating, ventilating and mechanical engineers, &c. First directors, 
W. Wardle (chairman) and G. Gardner. Reg. office, 35 and 37, Dickin. 
son-street, Manchester. 


UNIVERSAL ELECFRIC SUPPLY CO. (LTD.) (93,507).—Reg. May 27, 
capital £1,000 in £1 shares, to carry on the business of electrical and 
mechanical engineers, suppliers of motive power, manufacturers of and 
dealers in electrical apparatus, &c., and to adopt agreements with A. 
Poad and G. F. Hewlett. First directors, A. Poad (chairman), G. F. 
Hewlett and A. E. Hewlett. Reg. office, 55, Queen-square, Bristol. 


STATUTORY RETURNS. 


CITY OF OXFORD ELECTRIC TRAMWAYS (LTD.)—In return to March 4 
capital is £150,000 in £1 shares, of which seven have been taken up. 
Nothing has been called up. Mortgages aud charges, nil. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The capital in return to 
April 4 is £95,000 in £5 shares (6,000 preference and 13,000 ordinary), of 
which 12,931 ordinary and 6,000 preference have been taken up. £5 per 
share has been called up and £94,655 has been received. Mortgages and 
charges, £30,000 43 per cent. first mortgage debentures and £16,000 
44 per cent. second mortgage debentures. 

ELECTRICAL INSTALLATIONS (LTD.)—Return to April 29 gives capital 
as £5,000 in £1 shares, of which 2.307 have been taken up. £1 per share 
has been called up on 107 and £107 has been received. 2,200 shares are 
considered as fully paid. Mortgages and charges, £1,500 5 per cent. 


debentures. 
MORTGAGES AND CHARGES. 


MAWDSLEYS LIMITED.—£5,000 44 per cent. debentures, created and 
dated May 27, 1907, charged on company’s property, present and future, 
including uncalled capital, have been registered. No trustees. - 

“ X” ELECTRIC ACCUMULATOR CO. (LTD.)—A debenture dated May 16, 
1907, to secure £2,500, charged on company’s undertaking and property, 
present and future, has been registered. Holder, J. A. Blackley. 


CITY NOTES. 


—— 


MEMORANDA (June 6).— Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 3012d.—30Zzd. рег оз. Consols 83{;—83} for money, 
8312—8315 for account; 24 per cent. annuities 82—821. Consols Pay 
Day, July 3; Stocks and Shares Continuation Days, June 11 and 25, 
Ticket Days, June 12 and 26; Pay Days, June 13 and 27 ; Mining Share 
Carry-over Days, June 10 and 24. 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—The directors recom- 
mend a dividend of 10 per cent. for the past year. 


MACKAY COMPANIES.—kKegular quarterly dividends of 1 per cent. on 
the preferred shares and 1 per cent. on the common shares in the 
Mackay Companies will be paid on July 1. The transfer books will be 
closed from June 17 to 29, inclusive. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed June 20 a special settling day in 10,000 additional $100 shares 
of the capital stock of the Sao Paulo Tramway, Light & Power Co. (Ltd.) 
and have ordered the same, as well as $500,000 additional 5 per cent, 
$500 first mortgage debentures of the same company, to be quoted in the 
Official List. The committee have been asked to nppoint а special settling 
day in 200,000 new £5 (£1. 10s. paid) shares of the National Telephone 
Co. (Ltd.) and to grant a quotation to £195,000 £100 5 per cent. mort- 
gage debentures of the Electric Traction Co. of Hong Kong (Ltd.). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


" 
RECEIPTS. 1 Week g E AGGREGATE. 
a ended. g (a) No. of А t | Inc. or 
| Inc. AGGREOATE. « week | mount. Des, (a)i 
Wook ae E а Mf = 20 
Line. ended. p o eG 2 РЈ | £ £ 
(a ) 285 of Inc. or | 
Ka. Amount. | Dec. (а) Southampton ...... 98 sid E wee MT Me 175 
rae = = Ps шеша Corporation ren May 29 | 528 | + 34 8 | 1192 + 75 
; uth Metropolitan 24: M 6 4,5 
Aberdeen Corporation ...... May 31 | 1805 | + 254 $52 | 71,779 |+ 2,194 | Southport Tramways TOME ноа 497 ＋ 7287 20 5113 |- $ 
Airdrie ...............-—.————.| ss 24 231 | + 2| 20 4,489 |+ 18 South Staff "о! 1,854 + 204 | 290 18,064 |+ 1,815 
Anglo- Argentine . .. June 3 | 16,552 | + 2,352 | 22 363,805 |+ 33,970 Btalyb' dge Hyde, Ac. Jr. Bd June 1! 756 4 63 9 ' 7,195 |+ 696 
Art Corporation "=. сор » 1 365; + 37 10 3,940 |+ 647 | Stockport Corporation AG I "D" ; 
Ayr ration is » 1 297 | - 3|, 3 703 |- 3 | Sunderland 5 | „ 2 1,313 — 188 9 12,248 |+ 277 
Baker 8t. & Waterloo By... „ l| 2,15, + 984) 12 | 28,330 |+ 10,927 | Sunderland and Direct | May 29 400, + 33 22 9,227 |+ 1,437 
кын ay 34 211| + 58 20 3,2 + 1| Swansea Tram. . . . „ 24 1117 + 332 | 20 16,603 |+ 769 
Barrow . ^» 24 326 | + 98 20 4,660 |+ 110 | Swindon Corporation „ 29 166 — 34] .. sn 
Bath Electric Trams, Lu.. . 29 959 | + 194] 22 15,920 |+ 542 | Taunton .... » 24 64 + 12 20 822 — 44 
a Birkenhead Corporation June 2, 1,05| - 84| .. ves . Tynemouth and District . 94 | 333 + 145 20 3,611 — 220 
Вівашеван го жазоо м” i “н " ү 133 т side Trams Co.. э 99 390 | - 13 | 22 8,973 + 845 
irmingham id. ..... ay 7 .. , Victoria, Elec. Supp! Co. Í ] 28 942 108 5 5,192 544 
Blackburn Corporation ...... » 29 1,051 | + 76 | $9 10,675 |+ 1,239 Warrington Corpo mios №" 30 379 i 14 9 34! ү 170 
в 1 Corporation ...... „ 30| 1,783 | + 1,068 8 7,700 |+ 1,485 | Wallasey District ( Council. . June 1 898 + 50 9 7,260 +- 6506 
B land Fleetwood... Juno 2 738 | + 356 | .. ! - Walsall Oo poration ......| „„ 1 4 - 35 22 10,511 |- 978 
Blackp'ISt Anno's&Lytham "m A Ке n ; West Ham ration....| May 30 2,274 + 87 9 | 31520 |+ 1,563 
Bolton Corporation... „ 3) 2308|- 213) 9 | 20264 |+ 1,342 Wee are .......| „ 22 307 + 229 20 1,223 4 171 
Bournemouth Corporation.. May 29 | 1,565 | + 113 | 48 14.417 |+ 861 Wolverhampton CO... . „, 24 816 + 139] 20 8,906 + 665 
Bradford Corporation.... . June 1 4,250 | — 57 9 41,419 |+ 1,909 Wolverhampton Carpo.. ee » 99 793 "m 19 | 17,195 . 
Вне ир» „ 2 815 - 187 9 7,986 |- 191 Foi iei uh mier 24 | 388 | + 136 | 20 5,169 |+ i 
s M * us des : Mes 94 194 | + 835 | 20 1,976 + 
Bristol Trams & Carriage. . Mey 31 5,018 + 95 16 18,051 — 1,302 Yorkshire W. H. Tramp. Mu June 3 | 1,032 | + 180| 27 | 24,279 | ‘ 
Poenos Ayta E Pe e - s is "s : YorkshireWoollen District.| May 24 1,164 + 356 ' 20 19016 + 1,55 
Burnley ration ......... Jine 1 1.216 + 30 9 9,689 |+ 251 Oe comparisions are with ith the correspor ding period last н Partly 
Burton Corporation. „, 2 279 | — 29 9 2,535 |- 138 
Calcutta . — » 1 314,466 | 4 R1,045 | 21 41,088,703 |+ 115,843 
Camborne-Redruth ......... a ЭЖ sis x E Р 
Саган! Corporation -........ | м: 1 3.066 + 77 9 18537 |+ ” 872 COLONIAL AND FOREIGN INVESTMENTS. 
Cavehill ay 21 106 4 31 20 1,473 | + 77 - INESS 
Central London Railway .| June 1 5,780 — 462| 32 134515 |- 1,178 М DIVI: NAME Erico DAEA ТАА . 
Chatham & Dist. Lt. R D May 30 689 | + 30 | 921 14,371 |+ 1,262 = | ome : June 5 ED Dug. | JUNE 5. 
City & South London ly... June 2 8,000 | + 394 | 22 65,094 ТЕ. 2,410 | 2) 2! ра — — — — 
City of Birmingham ......... May 21 3,248 + 20 55, 373 А Howe РДЫ, High- Low- 
8 асо axe A 25 | 200) ee E on AYS E s. d. est. | est. 
Cork Electric Trams Co. 522 | . 57 | 22 9,297 | 140 : ir REN 74—8} |417 0|Ap, Oct| Р 7H 
r Aa Eh 
Devonport & Dist. Trams... „ 224 523 | - 76| 90 5.947 |+ 203 [St. 6% | Do. Permanent 6% Deb. Stock.. 13» —136'4 8 8 . [1354 [185 
Dover tion .. June 1 207 | — 32 9 1,965 — 98 | St. 57 Auckland Elec. Trame. 6% Deb. | 
Dublin & Lucan Railway | May : ae + 1015 no 2,239 |+ 68 oc (red.) . 101 —107 4 13 6 ; ө 
! 926 | + 1,019 | 122. 108.765 |+ 7,338 ? b lecti ; | 
Dudley Stourbridge ......... „ 24 1,438 + 665 30 | 1678) |+ 576 ке n кш Medis зем, 92-34 3 400 зр... 
Dundee Corporation ......... н 29 1, 1314 + 52 2 2,233 + 151 2: |t Do. 5 per Cent. Cum. Pref... 41—5 5 0 0 A T ss 
East Ham Council.. June 1 875 | — 23 9 5,175 |+ 85 St | 434 Do. 4| per Cent. Db, Prov. Certs.’ 93 —102 4 8 0 А А oe 
Bor чао е Мау 2 285 + d 0 2 t 394 St. 7% | British Columbia El. Ry. Df. Ord. | 13 ru 1410 3 к, 28 
28 85 2 E 9, ‘ / ; f. Ord. Sto кл. " 412 0 . Б а 
Gateshead & Dist. Trams „ 21 1,0078 | + 171 | 20 19,956 + 891 + 5 | Do: 5 Cut Pere. Pref E Stock. 102 —1 б 4 10 8 .. {lus oe 
Glasgow Oorporation.... June 1 18,127 | + 62 1 18,127 + 62 | 40 44% ро. 4% per Cent. ist Mort. Debs. 99 —10/2|]4 8 0 .. 1101 T 
53 „ ИШ, 1 1406 + 20 22 2.973 |+ 114 | 100 44%! Do. Vancouver Power D ' 109 ү—1 4/4 6 0 s 105 ss 
EE vii fae Е E "-" 1 = i 
Gravesend —Northfleet...... May 2i 326 + 100 20 4,611 + 230 ; 30 "Do. @ per Cent А” Cum. Bi Pref 4 —5i 2 8 | b i 
Great Northern & City Rly.| June 1| 1,721 = 12 22 40,066 |+ 92 5 3/0 | Do. e. 4—5} 5 14 0 А ele 
Gt.Northern,Piccadilly,&c. ., — 1 | 4,200 22 | 85,219 St. 5% | Do. b per Cent. Debs, шшш. 105 —115 | 4 7 0 . JHO | .. 
Greenock & Port Glagow... May 24 742| - 47, 20 12,725 1+ 178 | St. 5% Do. брег on and. Debs. (red. ) 101 —104 | 416 0 Р |, 
ove mee D eee ве. 9, ! 7 
Hartlepool Tramways ...... NET 362 | + 95 | 20 5.261 151 St.| 6% | poe ade ec. Trams. (.901) C' . х, 
цасаа Тгашв Со „ 30 1033 + 448 22 18,652 e. 1 | 5}% Buenos Ayres Grand National 5i 
Hong Kong ................ June 1 87,370 181,102 9 | 8168,810 e „ per Cent. Pref. Debs. ...... 100 —10+ |Б 5 9 : e| 
Huddersfeld....—...—— „„ 1| 140|— 58 9 | 15223 [+ 3,091 | 100 6X | Do. 6 per Cent. lat Deb. Bonds... 106 —105 5 14 0 | „ 2 
Нап Won... „ 1| 2.3% - %% 9 | 2010 + Lii 5 4'6 | Calcutta Tramways (1 to 137,610)... 74—83 5 0 0 7& | TÈ 
Шога District Council . — " 1 $97 | — 24 9 4,316 |+ 2 | 100 2/6 | Do. б per Cent. Cum. Pref. ..... i th- 53 1 7 0 . 2с .. 
Iikeston District p May 29 121 | + 4 9 1,275 |+ 197 „ Do. 4r Ist Deb. Stock (red.) .. 105 —108 ` . v 
Ipswich Corporation ........ June 1, 34 - a| 9| зип - з | в Cape Ене Tram Shares ыо оа О | 6 „„ 
з of Thanet Co, . xu 2 aM NS: 80 Hs + 607 [. 5% Colo mbo Tr. * 5% lst Mt. рь 96 —100 Б о 0 "e 
Keighley Corporation e „ 3 147 + 1 48 7251 |+ 597 1 6% 81.000 бус Coup. Ваз. 8 С 85 90% 5 11 0 
Kidderminster & District... „„ 24 228 | + 134 20 2,091 4 63 10% 5% | Kalgoorlie Klec. Trams. 5 per Cent. А - 
Kicker Corporation eee ы и» чк Кр 24 A Deb. Stock. 091—065 s 6 % .. s 
irxca rpora lon ...... ce wa A A - і o, Ty ” Ditto _ RS "ES 
Lanarkshire Trams Оз. . Mey 30 | 1204 | 7323 | 23 — 33516 + 5,036 | E UG | Lisbon Elec. Trams. ra a VV don. ле | Reduces 
Lancashire United... н 29 1,886 + 1,015 | 822 23,725 4 7.729 100 7 D б рег Cent. Cum Pref 1815 a oe 8 
Leamington .................. „, 2 7229 L 112 20 2435 |- 18 Sk. 62 Do. 6 per Cont. Reg. Mort. Deby 96 — 17 40 ol 7 T 
Leeds Corporation ...... . 25 | 7,212 | + 1,320! н 51,98 + 4,8599 Sf. 57 Madras Elec. Trams. 5% Deb. Stk. 93 —101 | 4 19 0 | Ja, Jul | 94 | 98 
Leicester eee. IDE) June 1 | 2,118 - 110 | 22 48,074 + 859 St. 4 yy Moutreal St. Ry. 5 4i per ' : 
Leith Corporation .. » 1j 607) — 22 t3 1,314 = 43 Cent. Debs. (1029) 10! 101 [4 6 6 M ES 
Lincoln Corporation -....... EIE LM ы, LL. 20 | st ги Perth E. Trams. Ist Mt. Db. Stock| 102 — 100 | 4 14 3 ej е 
Liverpool Overhead Riy... 17 : 1,480 | + 4% 92 | 314 + 133 » 72 Sao Paulo Tramway, Light & Power 
e London ae Coun i ou | May 2 ei + н 2 21 | 220,513 4,5455 Co. $100 Stock 123 1283 2 6 5 
п unty Counc ‚716 234 8 12,337 „235 ° 3 /—{5? 5 
Lenton Lalai —| x l| 6619 X. "316 122 120304 В 77885 „5 Шо, Б per Cent. Ist Mt, 8800 РЫ 134—605 |5 4 0 e 
Lowestoft - — es June 1 163 4+ 8 35 5421 . 81 | 
бопе rporation age - 1 SU | - 29 9 947 2 
Manchester 5 wal NM l| 14,549 | + 1,02 9 130,019 + 15,547 ELECTRICITY SUPPLY. 
Mersey Hailway .. 88 is 1 1,785 + 111 22 10,326 + 2,096 | : 
Merthyr... May 21 2090 | + 99 90 4,176 4 323 53/0 | Adelaide Elcc. S'ply Co. 6% Cu. Pr. 11- 51 511 0 .. is 
Metropolitan Dist. Railway Juno 2 6,181 - 362 22 172,791 j- 3,887 | 10 3/1; Bombay E. S. & T. 6. Cm. PL£Spd! 74—58 5 15 0 : . 
Metropolitan Elec, Trams... May 21 9,612 | + 2,392 20 81,300 ＋ 20,467 | St. 44: Do. 4) per Cent. Deb, Stk. e ) 95 —9S 41i 9 
Middleton... dnd „ 21 432 LP 127 20 6.637 |+ 251 с. 63 Calcutta Klee, Supply Ord... | 7h-& 5 2 0 
Nelson Corporation ы June 1 139 | — 20 10 1,144. + 101 5 9/3 Do. 44 paid .... 6 —7 „ 
Newcastle-on-Tync Corp. .. " l 3,906 | — 116 9 36,263 4 1,046 51 57 City of Wellington Elec. Lt. mud 
Newport (Mon.) .. ^ 1 659 | + 43 9 5,997 4. 253 Power 5 per Cent. Reg. Ist Debs, 13 —51 113 0. -— 
Northampton Corporation. May 31 415 -- 18 19 3,26 |+ 139 5 Elec. Lig. & Trae. Со, of Aust. 6 
Oldham, Ashton & Hyde...) „ 24 686,4 158 20 11922 4 837 ber 1 Cum, Pref. ...... on CESTA T 
Oldham "Corporatioa PR June 2 1,905 | + 28 10 | 19,342 + 1,866 | St. 57 Do. 5 per Cent, Deb Stock.. 88 — 92 5 8 6 
Perth (N. B.) Corporation .. Мау 29 116 — 7 2 312 St. 5% Elec. Supply Co. of Victoria 8 per 
Perth (W.A.) Elec. Trams... „ 31 1.347 - 91 22 32,229 |- 810 Cent, Ist Mort. Deb. Bt. 96 — 98 5 2 0 
Peterboro СЕИ АКУН 24 161 | + 18 20 2,920 89 | St. 6° Indian Elec. Sup. & Trac. Co, “Deb. 
Pontypridd District Coun.. E | : S ” St. Rd. Prov. Certs. 106 19 510 0 
strict Cou ; sh ыз ar nl 5 ( ( 7 = 5 
Portsmouth кораш June 1 1847 | + 39 9 10,937 + 670 1 €/3' Kalgoorlie Elec. lower. & lus 6 
Potteries ............ „ Мау 21 2,198) + 425 20 37,442 4 974 ү! pat cun na n ap c 
1. dd 1.622 4 374 || | с ў Bt. 57 udras en qur. Cet. | 
Preston Corporation РУ "99 608 7 13 j 9 ! 0.806 i+ 588 к onsin, Deb. St., 91 974 5 2 6 95 | otk 
Rochdale Corporation А а РЯ wy 1d „21 ] 16 ane ИНРО 1 AN - .. 
Rother ham Corporation „ 30 527 + 5060 19 65.103 '4 976 1 0% zi Plate E E ddr Т ME D 
Rothesay ..... — "sm 226 39 20 , 1.906 27 I 1 ). 6 per Cent. nou-Cum, Pref... 1 4$ б 5 0 .. = 
Salford Торой. 22 . . . June 3 4, 20 181 9 32,795 b: 25422 St. 5% — Do. 5 per Cent. Deb. Stock, 97 — 10) 5 0 r оз: 97 
Sheerness .. esses! May 22 65 po B) w Wr" 3 5 3/0 Rosario Elec. Co. 6, Pret (1 90,003). 5 51 5 9 6 Е 
Sheffield Corporation. 80 June 2 5,2489 - 131 10 ПЕТ + 3,162 $6 ON Shawinigan. Water & Power 5 per i | 
_Singapore Trams. S01 89,819 485 Yad 1 9 SPs sug te $15,543 Cent. Bda.. Serip Т 100 -- 1025 414 OF 101 1004 
(a) These comparisons are with the corresponding period last year. €| Plus 3 days * Tn culeulating the vield, alluwa auce bus been made for accrued interest st but nol 
* Partly electrical. ¢ Minus 3 days. { Minus 2 days. $ Plus 2 days. tor redemption, t Ex Dividend, 
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. ELECTRICAL COMPANIES’ S SHARE LIST. 


м |Last Price | RATE 7 А x» | BUSINESS | Price БЕАТЕ/ nenn BUSINESS. 
& | DIVE. NAME. Wed YIRLD- DIYIDRND war 70 EE © INT. NAME. Wed. Үг” | DIVIDEND | Werk то 
0 'DEND: Janob. | ' Јона 5. | 5 DERD June 8. кр. | JUNE 5. 
High-|Low- : - High. Low- 
| ELECTRICITY SUPPLY. |. вела elt. lect | | ELECTRIC MANUFACTURINC, &c. -| gad. ore eta 
10 19 | . xvi da E бор. Ота...) Г IE | г 0 0 Я 8 - | de pasos © Cum, кые Ота. ...............| ri "E | 5 — * 
| о. 4} per Cent. Cum. Pref. ............ . -IC$ | га à “a 0 um e si - T RAM 
10 6/0 | Do. d er Cent. Cum. Second Pref. ... 14 104 5 11 8 s " eis 1 9/43 Babcock & Wilcox Ord.. көнөө —4 5 0 0 v ЫН 835 
St. 44% Do. 4j per Cent. Deb. Stock (red.) . 101 ~ 102 4 6 6 i T T 10/73, Do. Pref... 171^ 317 0 e U we "M 
5 3/6 Bromley (Kent) El. Lt. & Power Shares 43-63 5 5 0 : a : 20. "о aper Gent. viar Cables ‘Ord. : x | Í 18 д 3 2 .. 
Bt. 4j; Do. Do, Ist Debs, 07 —99 4 11 0 as Be 3 ре ent an, July .. os 
5 57 Brompton & Kensington Elec. Sup. Ord. | 8-9 511 0 - oo | MEC 4 Do. er Cent. 1st Mort. Deb. (red.) 102 —1 5 469 i . © вө 
sc 47 00. т н 8 — URGE 3 1 ; : 16 0 Mar, Sept | . oe Bt 4 British Tho 5 riu Mt. tz e - 414 3 is és - 
St. 4% tCentra c. Su ? Guar, toc — lv ee e T ritis estinghouse 6 per Cent. Pre - BET ee * 
5 27 Charing Crosa( End & City)EL. Sup. Co. 2—4 6 5 0 | Feb, Aug St. 41 Do. 4 рег Cent. Mort. Deb. Stock T (4-€8 5 18 0 ue Ras dés 
5 2/3. ро 44 per Cent. Pref. . 4 —4 6 00. Peur Ang - us 9 .. Brush Electrical Engineering. 1-1 РЕ Maren ә 
St. 4% Do. 4 рег Cent. Deb. Stock ired.)... id 98 - 4 10 £83 | .. 9 . Do. 0perCex. Pref. non-Cum.. 1—14 8 0 0 | Mar, Sept. .. Е 
5 2/3 Do. City Undertaking 924 Cm. Pref. 83-43 5 9 0 e | o. Б. 4 Do. 44 per Cent. Perp. 1st Deb. Stock 83-59 413 0 | Mar, t is oe 
5 2/3 Chelsea Electric Supply Ord. .............. 83-43 5 6 0 March гь . St. 44? Do. Perpetual 2nd Deb. Stock ......... 15—18 514 6 Jan, July  .. se 
St. 44% Do. 4} per Cent. Den. st shee (red.) .. 108 —106 4 5 June, Dec 1043 ii 5 50 Cnllender's C able Con. Ord................... 10 - 11 615 0 | Jan, July ож z. 
10 7/0 . City of London Electric Lighting Ord... 94- 103 5 17 0 Feb, Aug .. 5 2/6 ро; 2 per Cent. Cum. Pref. . 59-53 4 7 0 Jan, July j oe 
10 6/0 ро. 6 per Cent. Cum, Pref. .... 114—124 | 4 16 0 Jan, July oo Sty 42 er Cent. Ist Mort Debs (red. 1064—1064 4 8 0 Nor, May —— > 
St. 57 Po. 5 per Cent. Deb. Stock (red.). 121 —124 4 0 9 June, Dec} .., -. 0/2 ee ellner Alkali Uo. ..... ............ | 18-1 514 0 чч ge ш 
St. ТЯ Do. 44 рег Cent, 2nd Deb, Stock (еа, | 97 —100 410 0 911 989 | 80 44%! Do. 41 per Cent. Ist Mort. Deb. (red.). 97 —1 48 0 i eq ot 
5 P соон рош Pee Р. D. Ога... Р zu : 10 0 April, e > ..! І 9% сүа 8 (реа o Ord. ...... | la- i j 7 : : V^ eis ee 
5, 5 t ; — . ril, Oc А a | : er Cent. Cum. Pr NE —lÀ 5 x E cw cu 
10 600 County of London Elec. Supply Ord.. . 74-84 5 17 ( % „ / »Crompion & Co. (Nos. 1 to 57,00). .. 14-2 3 16 0 Jen, Juy © Z 
10 60 Do. 6 per Cent. Cum. Prot. ' 104—114 5 4 0 Mar Бері «+ | 100 5% | Do. 6 per Cent. Ist Mort. Debs. s. (гед). 902-992 5 1 0 Jan, ЈШу .. | .. 
St. 447 Do, 4} Deb, Stock (all paid) (red.) .. 16 —И9 | 49 6 a ANN Шш 9/0 Dick, Kerr & Co. Ord. ... eescs; 14—10 6 8 0 Sept . e 
St. 4). Do. Second Deb. Stock Prov, Сегів.... 94 —97 (412 9 £5 94 5 0% Do. 6 per Cent. Cum. Pref. . кн 106-224 1 16 Oj|8ept. Vs oe 
5.8 ео Electricity Supply Со, Ord 44—54 | 5 2 0 .. d Bt| 44% Do. 4j per Cent. Deb. N | 102 - 105 | 4 5 6 Е tee 
55 nr | Do. 5 per о gum Visionen uan E. =ч: ( 1 H ee: li “tes 5 s singe & Bran United (“A bh.) (£8 pd.) ee 4 i1 4 ree Aog 1j э 
: t tock (red)............... — os А о al — —2 =: as 
65 9 0 | 11086 Efectrie Lighting Ord. : 7885 77 | 000 З .. St. 4x Do. 4 per Cent. Mort. Deb. Stock (1d. à 85 -67 412 0 June, Dec TOT 
Б 970 Kensington & Knightsbridge Ord......... a4 5.50 $^ T e | St.|.5Z Do. 5 per Cent. 2nd Deb. Stock | £9 —92 5 8 6 MIL | ee | ee 
6 6% Do. 6 per Cent. Ist Pref.. 63-7 4 5 9|Jan,July | . us 5 47 Edmundson's Elec. Corp. Ord. ... ........ -14 100 0 'i yearly Mets пез 
Bt. 47 Do. 4per Cent. Deb. Stock (red.). eens 97-100. 4 0 0 95 e 5 3/0 Do. 6 per Cent. Cum. iref. . "EST T $5 2 | 1i 
St. 4% Kensingtn. & Kngtbg. Co.& Notting Hill | | St. 44% Do. 4j per cent. 1st Mort. Deb. (red. ), 18 —3 5 8 0 | . | 80 * 
| Co. (Joint Station) 4 Deb. оок yed.) 99 12 313 0 : Uday. 2 .. Electric Construction Со...................... tr ys Өй Duly зш. ow 
3 24$ London Electric Supply Ord. ......... 14-94 5 13 0 8 ys. сез | 85 2/93 Do. 7 per Conte Cum; Pref. o Б ү „1 -2 : 10 : | July ....| ao ee 
Seay De aer Cnt dor Bart. Bab . E E. Mr. 15.8. b o | ; | 16 570 F (1900) 5% Cum. Pret. 71 95 5 7 0 Ж belt ы» 
5 4/0 | Metropol Мар Electric Sup. Ога. ......... 6 = озо April, Oct 6 512 St. 4% Do. 4 per Cent. Ist Mort. Dels... 92 - 08 1 4 0 Уз . m 
5 28 ро per Cent. Cum. ref. suene. 5 —5 4 5 6| Jan, Juljy |... b 10/0 | Henley. в Telegraph Works Ord............. 11$ - 199 5 17 6 | Feb, Aug — 
St. 4: a Do. 4 per Cent. Deb. Stock 1st Mort.| 116 —109 | 4 2 9 June, Dec| .. es | 5! 2/8 Do. 4 per бом. Pref. ene eris | 6- 5j 3 18 8 Feb, Aug е 
St. 34” Do. 8 er Cent. Mrt. Deb, Stock(red.) 9) – 93 3 15 8 " e| [| St. 449 t Do. ET Cent. Ist Mort. Deb. Stock 105 —107 4 4 0 " oo 8 
100 49” Midland Elec. Corp.for P.D.1stMort.Db. 88 —€87 413 9 155 i | аа 10 15/0 India nn ber, Gutta Percha, © Wrks. 15 —16 | 65 0 Feb, Aug 157, 165 
10 5; Newcastle & Dist.Klec.Ltz.0:1d.(29 paid) &z—94 5 0 0 Feb, Aug "E .. [10 47 Do. 4 per Cent. ре £8 —100 4 0 0 45 " ie 
100 4; Do. 4h рег Cent. Deb. (9 01.410 0 rn ux - a | 3A; Richardeons, Westgarth & Co., „Lid. Ord. i Í б 0 es P .. 
5 57 Newcastle Elec. Supply Ord. ees 71-73 6 8 1| Fe ug ^ ont per Cent. Cum x —t as 
5 57% Do. 5 per Cent. WR Cum. Pref, . | 4-1% 410 1 Feb, Aug vs Я a 44Z py 1 Ме н Deb. Stork i 97 ae 410 0 ШИРЕ - 
100 17 Lo. 4 per Cent. Mort. Deb. red. 1907. 99 —1W 4 0 0 Jan, July | .. ; а implex Conduits Or " | aa aid " — 
1 3/ Northern € Counties Elec. Вора. e MAP | "и 216 6 Mar, Aug 95 ‹ Gin Do. 6 per Cent. Cum. Pref. — 6 T | "ө 
100 44, Do. 4} рег Cent. Deb. | 100 —100 | 4 10 0 | Jan, ушу Я sa 12 24/0 | Telegraph Construction & Maintenance 301—314 5 14 8 | Mur, July 31} m 
10. 9.0 , Nottin dint Electric Ord... .. 12-13 5 15 0| March. X .. 100 4z Do. 4 per Cent. Deb. Bonds (1909) ... 101 — 104 816 6 Jan, July Ks si 
5 Кы | оор кес 90 5 ЕЕ ырш E -@ | о : 0 March ..| ej .. ) 2/0 | 7 (Ord. so | 11% : 1 2 15 
St. 4,7. о. 4 per Cen e ос susan еН - ae à m i 0 е —lgs а хва 
5 50 | St. James & Pall Mall Elec, Ord ......... 7111 6 1 6 Feb, Aug : .. St. 5x po 5 per Cent. non- Cum. Preferred 114 —1)7 46 6 1: 6 mm 
Da) De een bi soared) Цоо ороон о on je 
ock (re : eq 3 — . { 
s d Sibi Markets Electric Sup. Ord... 33-22 . il | : | vs | 905 r White & Co. оС nn Sum Prf. d 19 (6б 0 0 Apr, Oct °. —— 
St. 47 Do. 4 рег Cent. Deb. Stock.... 78 ~77 5 4 0 . ШЕР Ps aus obinson ыйы — m , os ee 
5 30 South ) ondon Electric 9 85 Ord....... 91-2? 6 8 0 : air. ois b. Do. 6 per Cent. Cum. Pref элш... 83—41 T Apr, Oct | 33 * 
1 0/6 South MOOD ay ere Lt he ower Ori, ; z} | : i: 9 = i ee |1 100: 4 | Do. 4 per Cent. 1st Mort. Debs.... 78 —§2 417 6 My, Nor oe 
1 0/82, Do. 7 рег Cent. Cum. Pre b- 0 . T | | 
St. 40, ! Do. NH Db. Btk. Red.. 103—108 4 7 6 eds TELEGRAPHS. | | 
5| 2/6 | Urban Electric Supply Ord. 11—24 100 0 ЖЕТ з 10 | Amazon Telegraph... 3 —34 ' - June, Dec ig 
5 26 Do. b per Cent. Cum. Prei. 23 34 7 3 0 qo 100 5% Шо. 5 per Cent. Debs. (гей). 88 —91 5 10 0 834 € 
St. 4$! Do. 44 per Cent. Ist Mort. mds а 04—97 412 9 " | e f St. 15% „ F 611—64] 6 0 6 F. My, Ag. N. t d 107 
6 66 , Westminster Elec. Sup. Ord. 9) #99 6 3 0' Mar, Sept t .. St. 80,0 Do. Preferred . eese н зө нен] 107 —108 6 10 V F., My, Ag. N let | { 
5 2,3 | Do, 4ф per Cent. cum: Pref. 64—54 313 8 ss 65 5 St. 1#% Do. Deferreagaegaga„ ee 198—054. 4 8 U F, My, Ag, N 258 19 
| | | St. 41 Commercial Cable T Cent. реб. Stk.) 92 —4 4 5 0 In, AD, JJO . sa 
| ELECTRIC RAILWAYS, 1RAMWATS, he. | 10 50 Cuba Submarine p i 7-81 : is H UD Ang í > 
St. 4% | Baker Бї, & Waterloo 4Y Perp. Db. oe 90 -f5 4 4 0 924 | 90 n 20 О Spanish Ord... d in 5 198 5 10 6 April, Ос 5 a 
ue | path Elec. тааз 805 pocta da " 11 : "n р eje 5 5,0 | Do. 10 per Cent. Cum. Pref. 81 9 5 8 0 April, Oct | T oe 
9 er ven ЧИГ ЕТЕ E Fu : y t. Беһ....................... 7- 4 0 ' ee 
st. 4 Do. 4 Ist Mort. Deb. Stock (red), 94-99 411 0 — f ee E! 4% 9. (4 per PTA E ыт Li 1. Ap,Jyo 15} | 1612 
St. 4 a B’ham & Midland Trams 4} 1st Db. gu 96 = {9 411 0 .. oe Б 44% Direct West India Cable 44% Bg. Db. (rd.) 100 — 102 4 8 0 June, Dec 101 “© 
10 9 ob Brel ö Ord.: v di ^W : 8 ^ | Feb, Aug * one €5/0 Eastern Ordinary . . . ^ 189 —141 4 19 8 Ja,Ap,Jy,0 7805 Bi 
m е u а1 = vs A ° | = | 
80. 45 | Do. 4perCeut Pehl. ... . 10 3 3 18 0 | Feb Aug. [so е 06: ior ak per Conk Deb Si 000 аА FEE 
10 .. | British Electric Traction Ord............... 3-24 | "n ай 71 8 10 % Prep xiension . PS К -14 5 0 Ja, Ap,Jy,O dag!) 134 
10 % Do. 6 per Сеш. Cum. Pref... - 7-7) 18 0 © | Feb, Aug | T8 |. ТАН JO 4 Do, 4 per Cent, Deb. Stock . 101—106)! 8 15 0| Feb, Aug 17“ 
St. Ж n ра ое Dobe. ..... | О, =! f. 19 8 02, %% 100 47 Fastern & Я. African 47 Mort. Deb. 1909: 98 —101 ‚819 0 | Feb, Aug — 
St. 0 зет Cent, 2nd De ock ...... { | ps .. oe b | Б 0 May, Nov; .. - 
Bt 4% | Central London Ordinary Stock .. 10—18 511 0 | June Dee. 7 NES EFFI аА пот 00621619 0 Jan, July Ni) 2: 
Г is ns „ Stock ............ 3 = 25 | - А ix | 95 1100 412 Наа Беи a 4À Z 1st Mt. Db, ed) "a rix 4 E. 4 Tune NC ee “+ 
. LJ 669 ово 9*900** роо eet ова о » - T * . е id — а i Ov ee е е 
100 4% | Do. 4 рег Cent. Debs. ..... 168 - 106 | 8 15 6 NC 20 jo Mackay Companies C Common . ... 71 —18 - 0 8 6 Jan July | . T 
St. 4€ | Charing t Eustonæ Hmpstd Per. Db Stk. eB —f6 14 18 0 | 58 e i 44 | Do. Preference . 69 —71 5 12 6 Ja, Ap, Jy, % is 
5, 2/6 | City of Birmingbam Trams. 57 Cm. Pref“ 44-5 б 00; oe ба ] .. | Marconi's Wireless Teleg. (o i-i | Е ái aen Е 
Е Т DC AMENITIES ОССЕ аў мыис, Е 
ое. == | : | 10 i — 10 | os ee 69 
Bt. 5% ро; ори Cent. Perp. Pref. sgl n m | i ; : Feb., Aug Я e 2}! 1/3 | West Coast of America... IJ- IE 322 9 Son RN . 5 
t. 2 0. ) ""T———————— 115 118 4 4 9 oe ee 160 4% Do. 4 per Cent. Debs. а а 99 — 101 | 3 19 0 | un, July н eo 
St. 5% Do. (1901) ede eee әзөгәвә” е еее овп men вовеве coy о 1 = | EM 104 ic | 10' of West India & Panawa — ay v 14 Е 2 Мау, Моу 92 аз 
St. 4X ро. 4 per Cent, Perpetual Debs. ...... 1:2 105 3 16 0 Му, Nov 4 “a 10 8/0 t Do. 6 per Cent. 1st Pret. xd& aneart, 708-72 7 12 0 Мау, Nor S 
10 6/0 | Dublin United Trams. (196) Ltd, Ord... 13]- 144 4 2 9 s |. Do. 6 per Cent. 2nd Pref.. TO May, Nov " i 
10, 6/0 Do. 6 per Cent. Pref... 15 = 14 4659 | . ee ee 5 * Do. 5 155 Cent. Debs. 100 — 103 | 4 17 0 | Jan „July | 4 Бе 
10 40 Gt. Northern & City Bly. Pref. Ord. (47) 51—24 " Ж '* | 10 3/0 Western lelegraph |... —— 11 —144 418 6 Mr In, 0b ТЕ 14 
lv 19 55 CERAM реи ok 11 : (vd v [st 4% | Do. 4 rer Cent. Deb. Stoch (red.) .... 102 —10 3 16 0 --—— e 
e о. 2 per LENT. Lev. BO(e(K˖õ .. A ! * . 1 | 1 А 
St. T Hastings & Dist. Elec. Trams. Co. 41) b. S! 93—101 4 9 0 a si . TELEPHONES. | | 
10 of 1 Dor 6 ner Cem rs з От4...................... 11 — ag е 6 | мит, ын TEE | 4% дагыыры, X ON Coll. Trust T | or | 
ee ee E S | | y У | per Cent. Bonds .................. — | - . .- 
St. 1; nd per Cent. Debs Soper 15 I = 11 4 9 0 | Jun, July ' St. 57 Anglo-Portug’ se Tel. 6% 181 Mt. Db. ik. 99 —101 4 19 0 „ 
5 1/3 1.0 ae Deb. 80 k T 63-53 5 9 6 т : "| 5 30 | Chili Telephone ..... . 64—74 5 11 0 August. ee 
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[de Courmelles]. 
' Recent Contributions to Elec- 
tric Wave Telegraphy. By 
| Prof. J. A. Fleming, М.А., 


| аге generally impregnated takes up moisture and expands, 
the expansion being sufficient to cause a slight elongation | 
of the wire, thus causing an increase of resistance which is 
quite appreciable in coils of 10, 100 or 1,000 ohms, though 
negligible in coils of low resistance. Apparently, if the 
coils are insulated in such а way that variation of humidity - 
cannot affect them, for example if they are sealed in glass, 
the resistance is quite constant. It is gratifying to find 
that these variations are not due to any defect in the 
manganin itself, which still appears to be quite satisfactory 
as а resistance material. 
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Hotel of what is known as the Moore light. One of the 
objections which has been raised against the use of metallic 
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of which we give an abstract in this issue, no such objec- 


‚ Decay of the Active De- Electricity Supply and Tram- | tion can be brought against the long length of tube used 
posit from Radium“ way Account s 361 . 2 ; : М 
[Wilson and Makower]. Trade Notes and Notices .... 363 | in the Moore system. The chief point of interest, how- 
The “Variable” Electric | Companies ^ Meetings and ever, is the simple valve by means of which a trace of air 
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NOTES. 


——— 
Manganin Resistances. 

FoR some time past it has been observed that resistance 
coils made of manganin have been liable to certain slight 
variations of an unaccountable kind. These variations have 
been greater in this country than in Germany, and it has 
been supposed that they were due to our methods of manu 
facture not being so good as those in Germany. This idea, 
however, has been discounted by the fact that coils made 
in Germany and used in America have been subject to 
variations quite as large. In a Paper, which we publish 
in this issue, Messrs. Rosa and DABCOCK give some account 
of observations carried out at the Bureau of Standards at 
Washington, from which it appears that the resistance of a 
coil varies with the time of year, being greater for a given 
temperature in summer than in winter. This variation has 
now been traced to the effect of huinidity, and it appears that 
as the humidity increases, the shellac with which such coils 


tion. It is this valve which has caused the non-technical 
press to, describe the arrangement as “an electric light 
that breathes.” The lamp itself is not new, as it has heen 
known in America for many years; but we believe that 
this is the first occasion on which it has been brought into 
use in this country. 

— 

IT is a little difficult to judge merely from a Paper of 
the kind read by Mr. MoonE to what extent the Moore 
light in its most recent. form will really be of commercial 
value. It has certain drawbacks; for example, if the 
light of the room depends upon a single tube, and this 
becomes defective, no more light is obtainable until the 
tube can be replaced, which is not the sort of operation 
that can be carried out by the usual domestic servant. 
It would, therefore, scem that im a system of this kind 
most people would feel it necessary to have tubes installed 
in duplicate. Another objection is that a high pressure 
is required, and, therefore, each tube must terininate in a 
box containing a suitable transformer. This, of course, 
must add materially to the cost, about which very little 
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is said in the Paper. As to advantages, these are undoubted 
in some respects. The colour is good and the light is more 
diffused. From the optical point of view, indeed, the 
system appears to be very desirable, because the intrinsic 
brilliancy is quite low, being less than 1 hefner c.p. per 
square inch of tube surface, whereas in incandescent lamps 
this value is stated to be 250, and for Nernst lamps 600. 
Consequently the Moore tube would not be fatiguing to 
the eye, even if directly in view. 

THE whole question of utility, however, must depend 
upon cost and efficiency. With regard to the latter, Mr. 
Moore gives figures showing that the illumination pro- 
duced is superior, from the efficieucy point of view, to that 
given by enclosed arc lamps. Comparative illumination 
tests of this kind, however, are subject to certain errors and 
must be accepted with caution. In measuring the light 
emitted per unit length of tube, Mr. Moore finds that the 
efficiency in а tube 40 fl. long is Zo watts per hefner 
candle-power, which is increased for a tube 220 ft. in 
length to 14 watts. It, therefore, seems a little doubtful 
as to what the efficiency really is, and, further, the 
power factor is somewhat low, though it is stated that in 
the latest form this rises to 0'84. Undoubtedly Mr. Moore 
seems to be working in the right direction in adopting a 
gaseous medium, and later developments will be watched 
with interest; but we doubt if the Moore light will at 
present find more than a limited application. 


— P 


Aluminium as a Substitute for Copper. 

ELECTRICAL engineers have always been anxious to obtain 
a substitute for copper which would be cheaper for a given 
resistance and length of line, and on that account attention 
has been frequently directed to aluminium, but so far with- 
out very greatly increasing its use, for as а rule the gain 
in cost by the use of aluminium has not been sufficient to 
counteract certain disadvantages. Judging, however, froin 
the report of the directors of the British Aluminium Co., 
presented last week at the annual general meeting, there 
seems to be some reason to believe that the price of 
aluminium will be somewhat lower in another year or two, 
not through the method of production being cheapened, but 
owing to the fact that not only is the British Aluminium 
Co. about to increase its output largely from new works 
at Leven, but other companies also seem to be about to 
follow the same policy. There can, therefore, be only 
one natural result—namely, that the price of alummium 
will fall until the manufacturers find it necessary to restrict 
their output owing to eost of production. Coupled with 
the high price of copper, which seems likely to be main- 
tained, this lower price of aluminium should cause engl- 
neers to consider its claims more seriously. Unfortunately, 
underground concuctors are peculiarly ill-adapted to the use 
of aluminium in place of copper, and so far overhead trans- 
mission in this country has not made any great advance, 
Nevertheless, the latter is certainly increasing, and it may 
be found more and пиле worth while to use aluminium 
for such a purpose where the increased diameter of the 
wires due to the use of the aluminium is not such a serious 
disadvantage. In other countries high-tension transmis- 
sion is more likely to reach that point where the increased 
diameter may be regarded as one of the advantages. 


The Power Scheme of the L.C.C. 

THE Londou County Council evidently appear to recog- 
nise the difficulty of getting their Electricity Supply Bill 
through Parliament this session, for on Tuesday the Coun- 
cil adopted certain recommendations of their Parliamen- 
tary Comuuttee for withdrawing and amending those 
clauses of the Bill which were not deemed essential to the 
main object of providing a cheap supply of electricity. 
The most important clauses to be dropped are those 
relating to the compulsory acquisition of the undertakings. 
of the Borough Councils and the transfer of the powers of 
purchase of company undertakings, so that the Bill will 
differ very considerably from that put forward by the 
Council last. year, especially as the capital expenditure is 


limited to £100,000 instead of the £4,500,000 originally 
proposed. 


This modification will ensure the leasing of 
the Couneil's powers to a company. It was also agreed to 


make provision in the Bill that, if the Council lease their 
powers, the undertaking shall be purchasable at the end of 
a period not exceeding 50 years. 


It was suggested by 
some members that the lease should expire in 1931, when 
the existing companies’ concessions expire, but such an 


arrangement would obviously only lead to high prices 


being charged for energy, and so defeat the object which 
the Council has in view. As the Hybrid Committee are 
now sitting and taking evidence, we shall doubtless soon 
be in a position to judge whether the new proposals are 


likely to assist the bill in its passage through Parliament. 


this session. 


———— fll ee 


British Association.— Tue Council of the British Associa- 
tion for the Advancement of Science has nominated Mr. 
Francis Darwin, F.R.S., as president for next year's meeting 
which is to be held at Dublin. 


Electricity in Farming.—We referred last week in our notes 
tothe report that the Durham Electric Power Supply Co. 
were offering to supply electr.city to farmers at 0:554. per 


unit. We regret to learn from the Company that this report 
is without foundation. 


Submarine Telegraph Extensions.—After lengthy negotia- 
tions, the King of Spain has granted landing rights to German 
negotiators for a cable to Teneriffe. This cable will start from 
Emden, touch Teneritfe, probably branch to the German West 
African possessions, and may ultimately, if landing rights are 
obtained, be taken to Pernambuco, Brazil. 


The Tramways and Light Railways Association.— The 
“Official Circular” for June gives further correspondence in 
regard to the proposed clause to be inserted into tramway 
bills by the Postmaster-General, allusions to other matters 
concerning the Association and light railways, &c., and a 
translation of that portion of Herr Busse's report to the Milan 


International Tramway Congress of 1906, which deals with 
rail corrugations. 


Wireless Telegraphy Notes.—In view of the probable 
ratification of the Berlin lKadio-Telegraphic Convention the 
Directors of Posts and Telegraphs of Uruguay and Argentina 
have agreed to the establishment of radio-telegraphic commu- 
nication between Buenos Ayres and Montevideo. It is proposed 
to erect wireless telegraph apparatus at the Cerro, Uruguay, 
capable of transmitting messages over a 300 mile radius, and 
a similar station in Buenos Ayres. 


Cable Interruptions. Date of Interruption.. 


Tarifa— Tangier .............. Jan, 18, 1904 
Garachico (Teneriffe)—Santa Cruz de la Palma July 12, 1906 
Grand Canarv—Lanzarote Sept. 18, 1906 
Panama—Buenaventura Feb. 28, 1907 
Buenaventura—Santa Elena...... Vx Feb. 28, 1907 
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National Telephone Company.—We regret to learn that 
Mr. W. E. L. Gaine, general manager of the National Tele- 
phone Co., has caught а chill and is down with a serious 
attack of pleurisy. The fourteenth annual staff dinner. which 
was to have taken place last evening, with Mr. Gaine in the 
chair, has, therefore, been postponed. 


Electrical Progress in Spain.—The report of the U.S. 
Consul-General at Barcelona shows that there are at present 
1,140 generating stations in Spain having a total annual out- 
put of 99,513,170 kw.-hours. Madrid has the largest station 
(15,998 kw.), while Barcelona is second (8,082 kw.), The total 
number of incandescent lamps in Spain for street lighting is 
119,105, with a total candle-power of 1,427,408. There are 
also 1,691 arc lamps in use, with a total candle-power of 
1,214,476. In private use there are 1,593,402 incandescent 
lamps of 13,333,783 total candle-power and 8,051 ares with a 
total candle-power of 5,303,777. There are also 3,293 electric 
motors with a total capacity of 25,382 Н.Р. 


Shocks from a Fire Engine.—An unusual experience, pro- 
bably due to static electricity, is reported from Chattanooga, 
Tenn., in the Western Electrician. It is said by the firemen of 
that city that the new La France fire engine, which was in- 
stalled in December last, has taken to generating 'electricity 
when, after operating, the steam is allowed to ‘blow off." 
One of the firemen says that he has received several electric 
shocks when the boiler was “blown off," and the agent for 
the fire-engine company has been notified to make an examina- 
tion and explain the mystery. The engine is mounted on 
rubber tyres. The fire insurance interests as well as the fire 
department of Chattanooga are much interested in this elemen- 
tary electrical phenomena. 

L'Association pour l'Avancement des Sciences. — The 
thirty-sixth annual meeting of l'Association pour l'Avancement 
des Sciences will be held at Rheims from August lst to 6th, 
under the presidency of Dr. Henrot. A programme of meet- 
ings has been arranged, several excursions to places of interest 
in the neighbourhood will be made, and a reception will be 
held by the municipality and the local Council. The president 
of the fifth section (Physique). is M. Blondin, and among the 
subjects down for discussion are “ The Properties of the Elec- 
tric Arc and their Application to the Production of (1) Lumi- 
nous Rays, (2) Electric Waves for Use in Wireless Telegraphy 
and Telephony, (3) Nitric Acid and Nitrates.” The Effects 
of Hertzian Waves on the Magnetism of Iron, with reference 
to their Application to Coherers," and The Transformation 
of Heat Energy into Light and its Application to Lighting by 
Electricity and Incandescent Gas," will also be discussed. 


Royal Observatory, Greenwich.—-Last Saturday the annual 
official visit was paid by the President of the Royal Society 
and the Board of Visitors to the Royal Observatory. The 
Astronomer Royal in his annual report, which is always 
presented on these occasions, referred to the controversy over 
the electricity generating station of the London County Council 
at Greenwich. He stated that the trernours which were caused 
by the generating station could be masked by the use ofa 
thin film of mercury ; but it was uncertain whether they 
caused the telescopes to oscillate to such an extent as to 
interfere with delicate work, such as the observation of close 
double stars. Further experience would have to decide this. 
The danger due to the discharge of the heated gases from the 
chimneys was more serious, as the effects possibly would not 
become apparent for some years, when results might be found 
to be untrustworthy from this cause. The recommendations 
of the committee of inquiry were the minimum, and were 
absolutely necessary; a further reduction in the height of 
the chimneys might be found necessary to safeguard the work 
now being carried on. 

Engineering Standards Committee.—W e have received from 
the Engineering Standards Committee copies of their standard 
specifications for Ingot Steel Forgings for Marine Purposes and 
for Steel Bars (for use in automatic machines). The former of 
these contains clauses dealing with the process of manufacture, 
freedom from defect and annealing of the ingots, together with 
details of the tests to be carried out on them before acceptance. 
An appendix to the specification gives some useful information 


regarding the dimensions of the test pieces with sketches of the: 
same. Clauses in the latter deal with the manufacture, stan- 
dard section, testing and chemical analysis of steel bars (for 
use in automatic machines). Two attached tables give details 
regarding round and square, and hexagon bars respectively. 
The former of these gives the margin in manufacture of hot 
rolled and bright rolled, and drawn round and square bars. 
The latter gives the minimum width allowable when the hot 
rolled bars are left black and when allowance has to be made 
for grinding. In their preface to this specification the sub- 
Committee state that owing to the widely differing results 
obtained when bars of small diameter are subjected to me- 
chanical tests, they have decided that none of these tests are to 
be included for steel bara less than; in. in diameter. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 14th (to-day). 
РнүвІСАІ SocrETY. | 
Spm. Meeting in the Pender Electrical Laboratory, University 
College, Gower-street, W.C. Papers on Observations on the 
Electric Arc," by Mr. W. L. Upson; on ‘‘ The Poulsen Arc as a 
Means of Producing Electrical Oscillations ” (with experiments), 
by Dr. J. A. Fleming, F. R. S.; and an “ Exhibition of a Direct- 
reading Conductivity Bridge for Rods," by Mr. R. Appleyard. 
TUESDAY, June 18th. 
INsrirUTION or ELECTRICAL ENGINEERS. 
9 p.m. Conversazione at the Natural History Museum, Cromwell 
Road, South Kensington, S.W. 


WEDNESDAY, June 19th. 
Institution of Civil Engineers.—Engineering Conference.* 

10 a.m, Meeting in the Theatre, Institution of Civil Engineers, 
Great George-street, Westminster. Presidential Address by Sir 
A. B. W. Kennedy, F.R.S. 

10:30 a.m. Meeting of Section VII. (Applications of Electricity) in 
the Council Room. Papers on “ Electrical Transmission-Gears 
on Motor-Vehicles," by Mr. A. A. Campbell-Swinton ; on The 
Application of Electricity to the Working of Railway Points and 
Signals, by Mr. L. M. G. Ferreira; and on Upkeep Charges 
on large Electric Generating Sets, by Messra. Н. R. J. Burstall 
and J. S. Highfield. 

Meeting of Section VI. (Waterworks, Sewerage and Gasworks) 
in the Upper Library. Papers on Comparative Cost of Pump- 
ing by Steam, Internal Combustion Engines and Electricity, 
based upon Actual Working,” by Messrs. C. Hawksley and H. 
Davey; and on Water Softening,” by Mr. W. Matthews. 

2:15 p.m. Visit to Messrs. Crompton & Co.’s Works, Chelmsford. 

4:40 42:02 and 3:5 p.m. Visit to the Charing Cross, Euston & Hamp- 
stead Railway. 


THURSDAY, June 20th. 
Institution of Civil Engineers.—Engineering Conference.“ 

10 a.m. Meeting of Section II. (Harvours, Docks and Canals) in the 
Main Library. Paper on “ Dock Equipment; including.the 
Relative Advantages of Electric and Hydraulic Appliances,” by 
Mr. W. W. Squire. 

Meeting of Section I. (Railways) in the Theatre. Papers on 
u“ The Action between Wheel and Rail,“ by Mr. H. R. A. Matlock; 
on “ А System of Audible Signalling,” by Mr. W. Dawson ; and 
on “ Light Railway Policy," by Мг. W. Barrington. 

Mseting of Section VI. (Waterworks, Sewerage and Gas Works) 
inthe Upper Library. Paper on “The Distrioution of Gas at 
Increased Pressure," by Mr. С. C. Carpenter. 

2:30 p.m. Visit to the National Physical Laboratory, Teddington. 

4 p.m. Visit to the Chelsea Generating Station of the Underground 
Electric Railways Co., Lot's-road, Chelsea. 

Visit to Central Telephone Exchange, General Post Office, Carter- 
lane, E.C. 
INSTITUTION or CIVIL ENGINEERS. 
9 p.m. Conversazione at the Royal Albert Hall, Kensington, W. 


FRIDAY, June 21st 
Institution of Civil Engineers. Engineering Conference." 
10 a.m. Meeting of Sections IV. and VII. (Mining and Metallurgy 
and Applications of Electricity) in the Theatre. Papers on 
* Electro-metallurgy," by Mr. B. Blount, and on “ Modern 
Applications of Electricity to Mines," by Mr. C. P. Sparks. 

Meeting of Section V. (Shipbuilding) in the Reading Room. 
Paper on “The Welding of Structural Materials in Place,” by 
Mr. H. A. Ruck- Keene. 

1:35 p.m. Visit to the Greenwich Generating Station of the L. C. C. 
Tramways and Messrs. Siemens Bros. Works, Charlton. 

Visit to the Greenwich Generating Station of the L.C.C. 
Tramways and Deptford Generating Station of the London 
Electric Supply Corporation. 

Visit to Messrs. Vickers, Sons & Maxim's works at Eritb. 


»The above announcements of the Papers to be read and the visits to 
be made at the foithcoming Engineering Conference do not include all 
the Papers and visits, but only those of special interest to electrical 


engineers. 
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ELECTRIC TRACTION ON RAILWAYS.* 


IIl.—SOME FINANCIAL CONSIDERATIONS IN CONNECTION 
WITH ELECTRIC RAILWAYS. 
BY PHILIP DAWSON. 


(Continued from page 46.) 


Summary.—After referring to the character of an electric railway load 
on the generating station, the Author discusses two main causes which 
conduce to electrification of existing railways, viz. (1) reduction in working 
expenses and (2) the desire for the better utilisation of existing facilities. 
A steam locomotive in suburban work consumes fuel for about 76 per cent. 
of its life, but does useful work only during about 28 per cent. Detailed 
figures are given for running costs of steam locomotives. Another basis 
of comparison is by weight and carrying capacity, which often apparently 
telle in favour of steam owing to the internal arrangement of coaches 
adopted for electrical working. Running costs are given for a number of 
railways, inoluding the Mersey Railway, which is a good example for com- 
parative purposes. Finally, the general results obtainable are discussed 


and illustrated by examples taken from the London, Brighton & South 
Coast Railway. 


As already mentioned in a previous article, + it must be 
clearly understood that the term railway applies in the 
generally accepted meaning of the word in this country. 

Tne subject of the electrification of railways covers a 
very wide field, and the financial aspect, which is the most 
important one, varles according to the partieular form of 
service required, the location of the line and the conditions 
of the district in which it is to be operated. 

Generally speaking, 16 can be broadly stated that, as far 
as this country, at least, is concerned, the chief field of 
electric traction lies in the operation of those lines where 
stops are frequent and trains follow each other in rapid 
succession ; in other words, in the suburban systems round 
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| facilities and cultivating suburben travel to increase the 


revenue without undue capital expenditure. 

As regards the first cause, it is, of course, evident that + 
steam locomotive is working at its very worst efficiency in 
hauling suburban trains, for the reason that although for 
the whole portion of the time that it is away from the 
locomotive shed it is burning coal, it is only actually 
exerting a tractive effort and doing useful work for a very 
small portion of that time. Naturally, the result is unsatis- 
factory, both as regards operating expenses, consumption of 
fuel, water, &, and maintenance expenses, all of which, 
being on a small train mileage, assist to run up its cost. 

The conditions of working of a goods engine (except 
where used for shunting, which will be considered later) 
and an express train engine are exactly the reverse, and 
under the latter conditions the steam locomotive, notwith- 
standing its heavy cost of repairs and maintenance, has 


proved itself to be an efficient and economical machine. 


4 * 
Minutes 
RUN rnox Battersea Park TO РЕСКНАМ RYE. 


tepairs have already been mentioned, and these, owing 
to frequent starting and stopping, are heavier in the case of 
a suburban engine than with expresses. 

The total life of a suburban service locomotive cannot be 
taken at much over 25 years, and of this time only 28 per 
cent. is actually spent in exerting a draw bar pull ona train 
and doing actual useful work. Bringing the whole thing 
down into one day, we should have the following results :— 

Locomotive under steam but doing no work...... 129 hours 
pulling trans " 


In repair shop, cleaning and getting under steam 
or blowing off 


4*69090890068080250e€06:2068009*2800909602069090980906950062929 
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In other words, although a steam locomotive or suburban 
train is only doing actual useful work during about 28 per 


6 7 8 9 


Load Factor = 25:5 per cent. 


our large cities and in the connections which bind together cent. of its life, it is actually consuming fuel and wearing itself 


many of our large manufacturing centres of the North, 

lying as they often do in close proximity to each other. 
There is little reason at present to anticipate that the 

near future will see the general introduction of electric 


traction for every purpose and for all distances on our 


railways. 

In every case, but particularly where electricity has to 
be generated from coal, the cheap supply of electricity 
depends principally upon the load on the power station 
being as constant as possible. 

Fig. 1 shows the energy taken by a train over a given 
run. From this it will at once be seen that unless a large 
number of trains can be superposed there 1s little chance 
of the load being equalised and what is known as the load 
factor being brought up. The result of this averaging up 
of a large number of trains is shown in Fig. 2, from which 
it will be seen that the average load works out at 8,200 kw., 
corresponding to a load factor of 41 per cent. 

It will be at once seen that, in order that a large service 
should be of any use, all the power must be supplied from 


one generating station, and this condition at once limits the 


area in which electrification with a given train service can 
be carried out satisfactorily. 

There are, as has already been explained, two causes 
which conduce to electrification of existing lines: one, a 
desire to reduce working expenses, and the other (the prin- 
cipal cause) the desire for the better utilisation of existing 


* All rights reserved. 
T The Electrician, April 19th, 1907. 


out during, approximately, 76 per cent. of its life, the re- 
maining 24 per cent. being spent in the repair shops and in 
being got ready for work and generally overhauling and 
maintaining. 

But, besides this, there is the point that, owing to the lower 
average speed of steam as compared with electric traction, 
where runs with frequent stops are the rule, an electric train 
is capable of being run about 50 per cent. more train-miles 
than a steam train on the same service, and therefore (for 
the same service) fewer electric trains are needed. 

All the published figures which are commonly available 
in connection with steam roads refer to the average cost of 
locomotive power per train-mile, based on the average 
service, which includes express and through as well as 
goods trains, and the costs, as far as fuel and maintenance 


Table 1.—А verage Cost for Hive Years, from 1901 to 1908 inclusive, 
per Train-mile, in Pence. From Board of Trade Returns. 


— 


Percentage of 
Loco. power Total 
RaAILwArs. (in pense). А СЕ (їп репсе). 

Great Central ..................... | 11:06 29:8 98:40 
Great Eastern ..................... 10:24 26:3 39:18 
Great Northern . 11:17 990 | 37:66 
Great Western .................. 11:31 30:8 | 36:82 
Lancashire & Yorkshire ...... 12:09 26:6 45:41 
London & North-Western...... 11:97 26:1 ' 45716 
London & South-Western ...... 1078 29-9 | 37°24 
ЫЛА. S C. otis Oei 1287 99-8 48-19 
North-Eas teen 14-16 30-0 47˙1 
South-Eastern & Chatham ... 19:43 97-1 45°98 
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аге concerned, are necessarily lower than would be the case 
if the suburban service could be entirely separated from 
the main-line passenger and goods services; and in con- 
sidering the following figures this fact must be carefully 
borne in mind. 

Table L, compiled from the Board of Trade returns, 
gives the locomotive cost and the total cost per train-mile 
over a period of five years, from 1901 to 1905 inclusive. 

` From these figures it will be seen that the locomotive 
costs are nearly one-third of the total costs of operating а 
railway, and may be takeu on the average as 12d. per train- 
mile. Or, if we take the average for the year 1905 of all 
British railways, we get the figures given in Table II. 
Table II.— British Railways Average Cost of all Railways per 


Board of Trade Returns in 1905. 
Per train-mile. 


Locomotive роўўет.......................................... 11:09d. 
Rolling stock .......................................5.5...уД[уү 8:454. 
Maintenance of эузу....................................... 6:33d. 
EERO: CERE 12-394. 
General ees ] ũ G è Ämæ é k. Ic A Odes 1:62d. 
Rates and {ахев............................................. 2:954. 
Government dut .. 0:22d. 
Compensation 0:492d. 
Legal, Parliamentary and miscellaneous ............ 1-414. 

di T RE 39-814 

Percentage of locomotive costs to total costs, 28 per cent. 


Or, on the basis of the five years 1901 to 1905 inclusive, us 
below :— 


Average Costs per Train-mile for Five Years, 1901 to 1905. 
England and Wales. 


Maintenance of way and work ........................ 6:81d. 
een УЫН Да ын 11-694. 
Repairs of carriages and trucks 8-444. 
Total cost per train-mile ................................. 40·77d. 


Taking into consideration the fact that local stopping 
trains, as already explained, must of necessity consume 
considerably more fuel than express trains, and basing our 
estimate on cost of fuel in case of such railways as the 
South-Eastern and L. B. & S. C. Railway and the South- 
Western, we find that the costs average, say, 12d. for loco- 
motive power per train- mile, which, “according to general 
experience, should be divided up somewhat as follows :— 

Estimated Locomotive Cost on Typical English Railway with 
London Termini and Heavy Suburban Traffic. 
Cost in pence per train-mile. 


There are few cases where а suburban locomotive runs 
more on the average than about 20,000 useful locomotive or 
train-miles per annum, from which, on the figures given 
above, we deduce that the cost of maintenance and renewals. 
per annum works out at, approximately, £300 per loco- 
motive owned per annum, or about 12 per cent. per 
annum on the cost of locomotives such as are under dis- 
cussion, a very high figure when compared to the cost of 
maintenance of electric motor cars and locomotives, as will 
be shown later. But, after all, the cost per train-mile is 
not a proper basis of comparison, and one would, perhaps, 
be better advised to use the ton-mile of useful load, i.e., 
passengers carried—or, perhaps, base the comparison on 
seating capacity. As a matter of fact, any comparisons on 
the basis of cost are useless when one considers the enor- 
mous advantage conferred by electric traction on the* 
management of a road: and it is from this point of view 
that it should be considered. To get the same train- 
mileage with steam trains would require a capital expen- 
diture, in order to increase the number of roads and terminal 
facilities, which it is difficult, if not impossible, to estimate, 
but, as far as London 1s concerned, would probably 
very considerably exceed all the expenditure involved by 
electrification. All these facts must not be overlooked’ 
when considering the capital costs of electrification as well 
as the operating costs. 


20,000 
000 
i E TA ORAT A 
| 14,000 | 
$ 120%. 
= 10,000 
2 8,000 
6,000 
4,000 
2,000 
0 
4567 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
A.M. Noon. Р.М. Midnight. 
Time. 
Fic. 2.—Dai:iLY Loap Curve on А TRACTION SxSTEu. 


A standard suburban train, such as is to be found 
around London, including the steam locomotive, and ав- 


Fuel, 45 per cent. of 124............................ 5:40d suming comfortable and easy-running carriages to be pro- 
ire i ориз due to suburban vods vided, does not weigh much under 210 tons without passen- 
dcc AME NCC ME ' 7 09d. gers, and would probably not offer seating accommodation 
Wages, 27 per cent. of 12d . 3:944. much exceeding 520 passengers. The steam locomotive 
Water, oil, waste, stores and office expenses, | included in the above weight would probably not fall far 
ni] per с of 12d. ..... „ M an 0:90d. | short of 60 tons. 
5 iei pA 35 ж | The old steam trains on the Metropolitan District. Rail- 
tions, 5 per cent. of 124......................... 0-604. way weighed, it is true, inclusive of the locomotive, 161 
— 384d. tons, and had seating accominodation for 450 passengers, 
"са осоо costs of suburban service рег 064. but it took them (under the most favourable conditions) 
, онаа Eu ver vx REI 15: bout 40 seconds to get up a s eed of 25 miles an hour, 
Cost of train lighting, includi has pie SE’ 
‘capital j а 0 83d. whereas the E ‘trains on the Liverpool Overhead 
— — 15:88d Ray attain 25 miles an hour in п 24 seconds. 
Table III. — Capacity and Acceleration of Some English Electric Жау 
ТЕРИ? Average rate of Weight of train Seating capacity. Number of сагв Weight per seat inclu- 
ы acceleration. without passengers. Passengers. pertrain. sive of passenger. Lbs. 
Liverpool Overhead ........................ 30 ft. ft. per sec. per sec. 46 Tons 154 | 9 3 677 
North-Eastern .............................. 2:0 ft. per sec. per sec. 80 186 | 3 | 964 
Lancashire & Yorkshire .................. 1:5 ft. per sec. per sec. 144 270 4 | 1,005 
Central London 1-2ft. per sec. per sec. 114 324 7 | 865 
Great Northern & City .................. 1:5 ft. per вес. per sec. 200 894 7 | 1,147 
Meiropoutan CCC 1:25 ft. per вез, per вес, 140 304 | 6 | 1,082 
Steam trains given previously, would compare as follows :— 
Typical London suburban train ......... | 0:5 ft. per sec. per sec. 210 Tons. | 520 | "7 940 
Metropolitan District steam train | 0'5 ft. per sec. per sec. | 161 450 | es 780 
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The difference in the weight and carrying capacity of an 
electric train, as compared to the weights just given for 
steam traction, depends on the method in which the electric 
service is run and the capacity of electric train unit chosen, 
as well as upon the average acceleration and average speed 
and type of passenger coach adopted, and also depends on 
whether electric locomotives or multiple unit motor-car 
trains are employed. 

The differences as far as this conntry is concerned are 
indicated in Table III. 

The greater apparent weight of electric trains per seat is 
accounted for by the better, and therefore often heavier, 
passenger coach, as well as by the fact that as regards 
many of the lines the seating capacity of the coach is small 
when compared to the cubical contents, owing to the 
urrangement of the seating and the adoption of that per- 
nicious American idea of strap-hanging. This is clearly 
shown by the following figures : — 


Table IV.— Weight and Seating Cupacity of some Carriages on 
Electric Railways. 


| | Ratio of 
Weightof Seating weight in 
trail car, capa- tons to seat- 


RAILWAY. 


Tons. city. ing cap. 

Per cent. 
Central London 15:5 48 822 
Liverpool Overhead ........................ 12:8 60 202 
North-Eastern .............................. 21:0 10 80:0 
Lancashire & Yorkshire .................. 26:0 66 | 894 
Great Northern & City 200 58 84:5 
Metropolitan 17:0 52 827 
Typical London surburban steam train 20:5 90 , 227 


The above figures clearly demonstrate the truth of the 
abovestatemenf,and show that it is the arrangementadopted, 
and not electricity, to which is due the apparently greater 
weight per seat for electricity as compared to steam. If it 
were necessary, this would furthermore be demonstrated by 
the fact that whereas a steam locomotive, as shown, weighs 
about 60 tons, the electrical equipment of a much greater 
potential capacity would certainly not weigh more than 
40 tons, and would be capable of giving three to four times 
as great an acceleration as can possibly be obtained by steam. 

Enough has been said to show that even if electricity, 
when properly applied and with a reasonable train service, 
were to cost as much to operate as regards locomotive power 
as steam, this would in no way affect the great and inestim- 
able benefits to be derived, as far as local service is con- 
cerned, by the substitution of electric for steam haulage. 

This being the case,it may not be without interest to look a 
little closer into the cost of operating electrically, and to see 
how this compares with the figures which have been given 
for steam. 

Before going into this question in greater detail, it is 
first necessary to settle some basis of comparison, so as to 
kuow what figures to compare. For this purpose the items 


entering into each case should be compared. They are as 
follows :—— 


Steam locos. Electric traction. 


Fuel. Electricity delivered to elec.train. 
Wages. 
Water. 


Does not exist. 

Oil, waste and stores. | 
Salaries and office expenses. 
Repairs and renewals. 


Oil, waste and stores. 
Salaries and office expenses. 


Wages. 
| 
Repairs and renewals. | 


With the exception of the first item on each list these 
gures are directly comparable, As regards steam haulage, 
the first item of fuel comprises all maintenance and repairs 
of coal sheds, and all labour of stoking and loading and 
unloading coal, &c., and, therefore, in order to compare it 
directly to the corresponding item with electric haulage— 
1-6, supply of current at trains—one will have to allow 
something for the capital charges on, as well as main- 


tenance of, the current conductors, such as overhead con- 
ductors and trolley wire or third rail, as the case may be, 
and for similar items in distributing cables and switch 
cabins; no such allowance, however, is necessary as far 
as the main feeders are concerned, as it is supposed that 
electric energy is either purchased wholesale and delivered 
to the railway at various points along its line in such a form 
that it can at once be used, or, if the railway generates its 
own electricity, then the cost of electricity, besides including 
the mean cost of generation, will also include capital and 
maintenance charges, and allow for losses in transmission. 

On the basis of British requirements. e., underground 
feeders, aud solid and reliable construction—the capital cost 
per mile of double track, including feeders for transmitting 
and for distributing current, as well as the return circuit, 
boosters, necessary alterations to telegraph and telephone 
wires, will, of course, come rather high, since the best form 
of construction is essential for satisfactory operation. How- 
ever, even on this basis, the capital charges and mainte- 
nance per train-mile should not exceed 0:9d., and it is this 
figure we will take for calculations. 

As regards the cost at which electricity can be generatea 
and delivered at different points along the line, there is no 
doubt that, with the very good load factor which railway 
electrification, properly worked, would give, the maximum 
cost, delivered at, say, 10,009 to 20,000 volts alternating 
at points along the line, should not exceed 0-404. per unit, 
and. including transformation and distributing losses, the 
maximum cost at the motors on the train need not exceed 
0:50d. per unit delivered. This figure includes maintainence 
and capital charges on distributing system and contact line. 

The followiug figures will give some idea of the actual 
cost of operating electric trains, although these can only be 
taken as a guide in caleulations, being based on train-mile- 
age, the trains in the different cases not being similar either 
in weight or motor equipment. 


Table V.—Costs per Train-mile. Locomotive Costs. 
Orleans Western German U. S.A. City & British 


— | Ral- , of experi- experi- South experi- 
way. France. | ence. ence. | London. "ence. 
d. d. d. d. | d. d. 
Depot charges. . 0°2558 mE zit Е е 
Train staff ...... 4°8128 ! 1:6220 9.7592 2°50 | | 1°65 
Oil, water, | | | 
greise, &. . 01502 | 0:2940 0:096 0:098 \ 
Maintenance & | 1:40 
repairs ......... 1:1587 | 2:508 0:826 2:00 0367 | || 
Sundry............ 000775 | iss m. d cae. d 


Table VI.—Some American Figures. Interurban Road. 


Motor trucks and | Electrical equip- 
Name of road. 


motor coaches ment per 
per car-mile. motor car-mile. 
Albany and Hudson 1:0d. 0 5d. 
Schenectady ....................... 0*6d. 0:54. 
Northern Ohio Traction 0:35d. 0:25d. 
International Traction, Buffalo 0:284. 0:19d. 
— emo ud 

Cleveland, Painsville & Eastern. 1:28 
Rockford, Belort and Jacksonville 0:21d. | 0°16d. 
Niagara, Buffalo and Lockport. , к 0:395d. 
Lackawanna & Wyoming Valley | 0:424. 
Wilkesbarre and Hazleton ...... 0:195d. 
Interborough Rapid Transit, N. v. 0:19d. 


British Experience. 


Maintenance of four motor f Bodies and trucks 


0:40d. 
equipment motor car 


Electrical equipment ....... 


The American and estimated British figures refer to costs 
per motor car-mile, and can also only be used as a guide, 
owing to the difference in the motor equipments, weight of 
cars and variance in speed attained. It is practically im- 
possible to compare directly the cost of electricity and 
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Costs per Train-mile іп Pence. 


* Electric traction introduced May 4, 1908. 


June 30, Dec. 31,| June 30, | Dec. 81, | June 80, He 31. June 30, | Deo. 31, | June 80, | Dec. 31, | June 30, Dec. 81, 
. 1901. | 1901. | 1902. | 1902. | 1903." 71903. 1904. | 1904. | 1905. | 1905. | 1906. | 1906. 
ENTRA — À 11 — —— ͤä—ů4— — 
Salaries and general ...| 0°070 | 0:072 | 0114 | 0:045 0:032 0059 | 0:240 | 0254 | 0258 | 0245 | 0:249 | 0'218 
Wages ае 8:575 8:590 3:588 ^ 8:602 2:815 ^ 2:080 | 2:170 2:010 | 2042 | 1:990 | 1:898 | 1:765 
Coal and coke ............ 6:200 4'785 5:095 4:515 9:425 |, 2287 | 2:000 1:795 1902 | 1:975 | 1:907 | 2:045 
WAOE ари 0:655 ' 0:665 0631 0653 | 0:516 0-070 | 0:088 0:098 | 0:100 | 0:068 | 0:067 | 0-068 
Oil, grease and stores... | 0:417 0:486 0:589 | 0-431 | 2-588 0:579 | 0:552 0:298 0:402 0:868 0:487 0:320 
Repairs and | Wages...; 1:928 | 1-897 | 1938 1610 1809 , 0-783 ' 0414 0:598 0:601 | 0:598 | 0:612 | 0:665 
renewals J Material. 1:545 | 1:420 | 1945 | 1:148 0:598 0-688 | 1-111 0:945 | 1155 | 0777 | 0-898 | 0781 
Net loco. cost ............ 14-390 | 19:015 | 18-095 | 12:004 | 11:268 | 0:484 | 6:584 5:988 : 6:570 | 6011 5:856 js 
"Cleaning and lighting | | 
trains 668 1:662 1:362 | 0:046 ' 1223 | 0702 | 0:504 0:472 0:588 | 0:572 | 0:588 
Repairs and renewals of | 
carriages ............... 1709 1735 1619 | 1487 1:108 | 0:888 | 1188 | 0747 т 1:072 1:088 | 1:417 | 1:380 
‘Gross receipts............. 59:6 | 02:6 49°45 | 45°65 28:7 22:28 28-88 24-15 | 25°40 25°40 27:42 y 
| | | T M Bete 
* Electric traction started May 4, 1903. 
Table VIII.—Mersey Railway. Financial Data. 
| Total expen- | Gross Train-miles | Passengers Maintenance of Maintenance of car- Cleaning and lighting 
dd diture. receipts. run. carried. | permanent way. | riages and waggons. trains, 
J a= Ee LP, SC TE =з ык 5 
June 30,1901 ......... £33,500 £388,327 | 154,272 3,728,292 | £3,516 | £1,078 £1,094 
December 81, 1901...' 31,169 34,895 | 157,088 3,879,976 | 2,589 1,087 1,184 
June 80, 1902 ......... | 29,456 31,782 154,070 9,104,204 3,169 | 874 1,084 
December 31, 1902. 28,082 299,470 ` 155,039 2,844,708 | 4,557 | 611 928 
June 80, 1908*  ...... 32,062 32.278 218,308 3,201,644 4,651 1,118 1,030 
December 31, 1908... 32,441 87,358 401,046 4,158,777 2,054 1,894 1,176 
June 80,1904 ......... 33,5911 40,918 411,688 4,499,147 1,712 2,037 808 
December 81, 1904 ... 89,883  ' 41,789 415,625 4,657,876 1,590 1,292 990 
June 30, 1905 ......... 84,728 43.587 412,215 4,862,378 1,586 | 1,840 1,007 
December 31, 1905 ... 34,308 44,060 417,683 4,987,840 2,907 | 1,880 991 
June 30, 1906 ......... 35,046 47,129 412,688 5,852,867 . 1,669 9,484 1,010 
December 31, 1906 ... 35,884 | 47,359 | 416,555 | 5,271,524 | 2,300 2,209 1,038 


a — — 
——À— — “ — ЫЫ: Н. 


steam per train-mile and obtain anything like satisfactory 
results, for the reason that the introduction of electrical 
haulage on a suburban line will at once alter the size and 
type of train adopted, and in all probability lead to smaller 
train units being used and run at more frequent intervals 
than was the case with steam. 

Furthermore, whereas for suburban service there is very 
little difference, as far as steam locomotive costs are con- 
cerned, in hauling a train having a capacity of, say, 250 
passengers, as compared with the cost of hauling a train 
seating, say, 700 passengers, with electricity on the mul- 
tiple unit system, a unit train, say, of three cars, once 
adopted, would, according to requirements, be made up in 
multiples of three, and the cost per train-mile for loco- 
motive power would be practically strictly proportional to 
the number of units of which a train is composed. 

Still, it may be interesting to compare some published 
‘results on the train-mile basis for steam and electricity on 
the same road. 

Tables VII. and VIII. are of particular interest, as the 
Mersey Railway is the only one of what may be called 
main line system, which has been completely electrified 
and working for a sufficient number of years to warrant 
fairly accurate conclusions being drawn from the results 
obtained. It is also a good example to quote, since elec- 
tricity superseded steam on a given day when the whole 
system was converted from steam to electric haulage. 
There is little use in considering the increase of trattic 
resulting from electrification, because the lines when operated 
by steam gave a fairly rapid and frequent service, the line 
is a short-distance traffic line, and there existed no parti- 
cular reason why electricity should very largely increase 
the traffic. 

But the financial results, as regards cost of operating 
and the cost of locomotive power per train-mile operated 
hy steam and electricity, as well as the cost of maintenance 
of permanent way, fully bear out the expectation of those 


Maintenance of permanent way............... | 


| 1905, to June, 1906. 


engineers who have made electric haulage on railways a 
serious study. The figures show that with the increased 
speed which electrification renders possible, with slightly 
smaller and, therefore, more convenient train units, 
the train- mileage can be enormously increased without 
increasing the total operating costs, and that, notwith- 
standing “the very much larger train-mileage, the repairs 
of permanent way do not, as | might be expected, increase, 
but are rather lower in their total annual cost than when 
steam was the propelling power. Thus, from these tables 
we extract the following highly interesting comparison 
(Table IX.) of steam and “electric operation on the Mersey: 
Railway for the years 1901 and 1905 respectively :— 


Table IX. 
| 1901, with 1905, with 
Dues | Steam. | Electricity. 
Locomotive cost per train mile in pence . | 18:658d. 6:294. 
Train lighting and cleaning per train mile ' 

UR DONG уштен oes vs ede аныыр 1:665d. 0:580d. 
Repairs and renewals of carriages and wag- | | 
gons per train mile in pence ............... , 17194. 1:075d. 
Train miles гїп.................................... ' 811,360 | 829,898 
Total expenditure ................................. | £64, 662 | £69,036 

£6, 055 £3,793 


The total gross receipts for the Эва: 8995 1 une 30, 
1901, were £3 3,227, whilst those for the half-year ending 
June 30, 1906, were £47,129, or an increase of 25 per cent. 

In the following table (Table X.) a comparison on 
another basis has been made between costs of operating by 
steam and electricity on the Mersey railway, one being 
based on the average of two years, and the other based on 
working entirely by electricity for one year from June, 
In this table the items which can be 
compared in steam and electricity have been put opposite 
to each other, and it will be seen that as regards cost per 
train-mile there is a considerable decrease in the cost of 


Table X.—Mersey Railway.—Comparisons of Steam and 
Electricity. 


Elec. within year 


Av. steam costs per | 
June, 1905, to 


annum based on 


Steam ae two years’ working June, 1906. 
items. tricity -————————À———————— "RU 
im Total (Per train- | Total per train- 
costs. mile. costs. mile. 
— . — t ' . л. 3 es | T 1 ш 
Wages of loco. men Train £4,620 | 3:584 | £6,712 1:944. 
men | 
Coal and coke, light. Electric! 9,587 7˙43d. 8,982 258d. 
_ing of trains, water| current | 
Loco. salaries апа! Саг 189 | 0:146d 971 O 28d. 
general car salaries, salaries | 
Loco. repair ma-“ Car | 3,380 2:624. 4,547 1:814. 
terials, oil, grease repair | 
and waste, car ге-| material | 
pair material | | 
Traffic salaries and 8,171 | 632d. 10,446 8054. 
wages | 
Maintenance of permanent 6, 841 53d. 8,876 112d. 
way, wages and materials | 
e 607 0˙47d. 1,196 | O 33d. 
. 310,235 830,316 


operating by electricity as compared with the cost of 
operating by steam. | | 

Another comparison of tables of the Mersey decrease are 
for the year 1901, operated by steam, and for the year 
1906, operated by electricity, which entirely confirm the 
figures given in the previous table, and from this we see 
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Table XI.—Mersey Railway. 


(а) Locomotive expenses T £17,060 ' 13:65d.. £20,459 “595d. 

(^) Maintenance of permanent 6,055 470d. 2,970 | 0:86d. 
Way 

(c) Repairs of carriages......... 

(% Traffic expenses 


2,160 166d. 


| 4,748 137d. 
17,611 13˙50d. 


21,864 635d. 


49,636 | 14-534. 


„ 6 „„ „4 ее 


Total for above items 


48,486 33˙51d. 


Total train-mileage ......... 811,000 829,000 
Total expenditure NONSE E £64,662 £10,930 
Total train-mileage ............ 311,860 829,188 


Increase in cost = less than 70 per cent. for increase in train-mileage of 
107 per cent, 


— — — — — 6 — — ES 


that in 1901 the total expenditure, including everything, 
was £64,662, the train-mileage being 311,360 train-miles ; 
in 1906 the total expenditure, including everything, was 
£70,930 and the train-mileage 829,188 train-miles (Table 
AL) It will thus be seen that an increase in train-mileage 
of 167 per cent. increased the total expenditure by only 
10 per cent. 

! (To be continued.) 


THE CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY. 
(Concluded from page 261.) | "2 
The current for operating the Charing Cross, Euston and | each rotary being 1,333:3 amperes at 600 volts. These traus- 


Hampstead tube is supplied from the Lot’s-road generating 
station of the Underground Railways Co. at Chelsea. 

A description of this generating station appeared in The 
Electrician, Vol. LIV., p. 4, and it will be remembered that the 
current generated is three-phase at a pressure of 11,000 volts. 
From the generating station three-core high-tension feeders 
run to the various sub-stations. These are situated at Golder's 
Green, Belsize Park, Kentish Town, Euston, and Charing Cross. 
This last-mentioned sub-station also supplies current to the 
District Railway, and the Waterloo and Baker Street tube, and 
contains four 1,500 kw. rotary converters. : 

Rotary converters are also used in the sub-stations men- 
tioned on the Hampstead tube. Thus, at Euston there are two 
800 kw. rotaries ; at Kentish Town two 800 kw. ; at Belsize 
Park two 1,200 kw. ; and at Golder's Green two 800 kw. 

In each sub-station the high-tension current is transformed 
down to 375 volts, at which pressure the three-phase windings 
of the rotaries are supplied, continuous current at 600 volts 
being obtained for supply to the third and fourth rails. 

Each rotary converter is started up by means of an inde- 
pendent motor coupled on to the same shaft. Equaliser 
switches are also required, as the rotary converters are com- 
pound wound. | | 

We described in The Electrician, December 30, 1904, а 
typical sub-station in connection with the Metropolitan Rail- 
way, and somewhat similar sub-stations have been put down 
in connection with the Hampstead tube. 

We give in Fig. 8 a diagram of the connections, and this 
diagram is applicable to any of the sub-stations on the tube 
railways. The sub-station at Golder's Green, which is seen on 
the right-hand side of Fig. 2, is of somewhat more importance 
than the others on that line, as it controls the supply of current 
to the car sheds, &c. 

As we mentioned above, this sub-station contains two 800 kw. 
British Westinghouse rotary converters running at 400 revs. 
per min. Three-phase current at 375 volts is supplied to these 
from six transformers, in which the extra-high-tension supply 
from Chelsea is transformed down, the direct current full load of 


formers are fixed above the switchboards, which are on the 
ground level, and access to the transformers is by means of 
a staircase to the floor above; they are each of 300kw. 
capacity, and are cooled by an air blast which is supplied by 
two British Westinghouse three-phase 10 H.P. motors driving 
fans. | 
The instructions for starting up the rotary converters are аз 
follows :— | "m | 

(1) Inspect the rotary and switchboard. (2) Open transformer 
blast dampers for the bank or banks required. (Dampers are 
to be closed except on transformers actually in use.) (3) Close 
rotary oil switch, (4) Inspect blowers. (5) Start blowers 
by throwing alternating-current switch down and then up. 
(6) Close the synchroniser switch on the section to which the 
rotary being started up is connected. (To do this it may be 
necessary to change the setting of the selector switches as well. 
In this case care must be taken to open one blade on each 
phase before closing the other on the same phase.) (7) Insert 
plugs for synchroniser and lamps. (8) Insert direct-current 
voltmeter plug and adjust the field to give about 550 volts 
direct current. (9) Start the rotary by turning starting 
switch first to the right and then to the left. (10) The rotary 
is started up. (11) Use the field rheostat to adjust the speed 
for synchronising. (12) Close two of the L.T.A.C. switches 
together, and then, as soon as possible, close the third. 
(13) Switch off starting motor. (14) Remove synchroniser 
and lamp plugs and open synchroniser switch. (15) Close 
equaliser switch. (To ensure the equaliser switch not being 
overlooked, it will always be closed before the other direct- 
current switches, whether the machine is run alone or in. 
parallel with others.) (16) Close positive direct-current 
switch. (17) Close circuit breaker. (18) Adjust direct-current. 
volts to the same as those on the direct-current 'bus bars. 
(19) Close negative direct-current switch. (20) If it is desired 
to bring up the field very quickly, or if there is any doubt of 
the machine coming up the right way, the series field may be 
excited off a machine already on load by closing the equaliser 
and positive switches of the machine to be started up. This 
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сап, of course, only be done when there is 
a load on the machine already running. 

In addition to the six transformers for 
the rotary converters, two 150 kw. trans- 
formers are installed for the purpose of 

supplying current for the tunnel lighting 
at 220 volte. 

Four motor-generators are installed for 
supplying the current required in connec- 
tion with the signalling. These motor- 
generators run with continuous current at 
600 volts, and the dynamos generate con- 
tinuous current at 70 volts. А separate 
switchboard is installed for controlling 
the signalling circuits. Two direct-current 
10 H.P. motora are used for driving the air 
compressors, which we mention below in 
connecticn with the system of operating 
the signals. 

The machine seen in the front in Fig. 9 
is another motor-generator, used for charg- 
ing the accumulators fitted on a special 
car, which is employed for running on the 
track at times when current is off the 
conductor rails. 

The motor of this motor-generator is 
supplied with ‘three-phase current at 
220 volts from a circuit supplied by the 
two lighting transformers mentioned. The 
dynamo side is of 50 kw. capacity and can 
supply 180 amperes at from 160 to 
200 volts, 

In Fig. 9 the levers operating the higli- 
tension switches are seen in front of the 
switchboard. These high-tension switches, 
which are operated by hand, are fixed 
against the wall behind the switchboard 
and are of the well-known oil break extra- 
high-tension type. 

The simplicity of the front of the 
switchboard panels is noticeable in Fig. 9, 
but, what is of more importance, the 
arrangement of the cables behind the 
panels has bren carried out with the idea ' 
of providing against any possibility of 
breakdown. 

The main cables come through the floor 
in earthenware pipes, and are perfectly 
fireproof. As will be seen in Fig. 10, they 
are securely held in position, being kept 
clear of one another and from the smaller 
cables, which it will be noticed are neatly 
cleated against the board. Where a large 
number of small cables are run behind one 
panel, this method, besides providing the 
greatest security, also allows of any par- 
ticular cable being easily traced out. 

The method of supporting the bus 
bars is also worthy of notice. These are 
of flat copper, and are held in position by 
means of a number of small porcelain 
blocks which lie in the usual cast-iron 
bracket fitted on to the steel framework 
of the switchboard. Ав will be seen from 
Fig. 11, which shows the arrangement 
adopted, the porcelain blocks are held, 
and may be tightened up, by means of a 
set screw. А short length of bus bar, 
which will be noticed at the left-hand end 
of Fig. 10, gives an idea of the arrange- 
ment adopted. 

The system of signalling adopted on the 
Hampstead tube is exactly similar to that 
used on the District Railway and other 
tubes of the Underground Railways Com- 
pany. 16 is the well-known Westinghouse 
electro-pneumatic system, which has al- 
ready been described in The Electrician. 
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t Current transformers. 


u Pilot lamp (red). 
z Sub-station lighting switch. 


v Air compressor switch. 
w Integrating wattmeter. 
y Synchronising lamps. 
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p Potential plug receptacle. 
г Reverse current relays. 


s To sub-station lights. 
в' To switchboard lights. 


m Spark gap. 


n Lamps. 
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h Potential transformer. 


j Starting switch. 


i Isolating plugs. 
k German silver shunt. 


g Regulating gauge. 


e Earth. 
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O Overload time-limit relay. 
P Power factor meter, 

Q Equaliser switches. 

S Switches. 


T Shunts. 
V Voltmeters. 
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Fic. 8.—Ducram or CONNECTIONS IN TypicaL SUB-sTATION WITH Four Н.Т. FEEDERS, 


The above arrangement does not apply to any particular sub-station. All apparatus is shown viewed from the rear. 
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L Common wire to pilot lamps. 


M Induction motors. 


J Main lighting switch. 
N Oil switch. 


I Isolating switches. 
K Blower switches. 
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[feeder. 


B Automatic circuit-breakers. 
C Air compressor motor. 

D Three-core H.T. incoming 
Е Field rheostata. 

G 70 volt generators. 


A Ammeters. 
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The line is divided up into sections, each about 700 ft. long, | ton-Crescent, Camden Town, Hampstead, Golder's Green and 
and, as trains are allowed in adjacent sections, a 13 minutes LE e The apparatus in those at Mornington-crescent 
service could be adopted if it were at any time required. and Hampstead is so arranged that when the cross-overs are 

Air at 70 Ib. pressure, supplied from the compressors in- not required to be operated the levers controlling the main 
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Fic. 10.— VIEW BEHIND THE SWITCHBOARD AT GOLDER’S GREEN Sun STATION. 


line signals can be pulled over, and their signals then work 
automatically. Thus, no signalman will be required in these 


stalled in the sub-stations, is used for иен: the signals, 
two cabins under normal conditions, 


which are worked both automatically and semi-automatically. 
Signal cabins are provided only at Charing Cross, Morning- 
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Illuminated diagrams are fixed in the signal cabins at Char- 
ing Cross, Camden Town, Golder's Green and Highgate, so that 
the sections occupied by trains gre clearly indicated. In the 
other cabins banner indicators are fixed behind the diagrams 
showing the different sections into which the line is divided. 

Signal cabins are only required at junctions and “ cross- 
overs,” and over the greater part of the line the signals will be 
operated automatically by the trains themselves. 

The installation comprises: — 60 working levers; 131 track 
circuits; 80 automatic signals; 53 semi-automatic signals; 
3 semi-automatic repeaters ; 17 automatic repeaters. 

For the present it is only intended to run every third train 
through to Golder’s Green; of the intermediate trains one 
will run to Highgate and the other to Hampstead. In this 
way Golders Green will have approximately a 12 minutes 
service and the same service also as Highgate, whilst between 
Camden Town and Charing Cross there will be about a four 
minutes service. 

The passenger lifts have been made by the Otis Elevator 
Co., and are like those used on the other tube railways. We 
gave a detailed and illustrated description of the method of 
control used with these lifts in our issue of December 14, 1906. 

We are informed that the line will be opened for traffic on 
Saturday, June 22nd. It has been decided that on that day 
passengers may travel over any part of the line free of charge, 
the gates being opened at 1.30 p.m. and closed at 9 p.m. 
This method of opening the line has been decided on by the 
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directors in order to give the public an opportunity of appre- 
ciating the advantages of tube travelling, and so that the 
districts served by the new tube may become better known. 
The resident engineer at Golder's Green is Mr. P. W. Beattie. 
We are indebted to Mr. J. R. Chapman, engineer-in-chief 
and general manager of the Underground Electric Railways 
Co. of London, for the drawings and information which he has 
kindly supplied, and also to Mr. Cox and Mr. R. Whiteley for 
their assistance in the preparation of this article. | 


Single-phase Railways.— According to a table given recently 
in the Zlektrotechnische Zeitschrift, there are at present in 
Europe 13 railways worked by single-phase current, and 16 are 
worked on the same system in America. The longest line is 
that from Spokane to Inland (108 miles). The highest voltage 
at the trolley wire is 11,000 in America and 6,000 in Europe. 
This latter is on an experimental line from Tomteboda to 
Varten in Sweden, which is about 8 miles long. Tests have 
been made with voltages of 6,000, 18,000 and 20,000. 
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THE VARIATION OF MANGANIN RESISTANCES 
WITH ATMOSPHERIC HUMIDITY.* 


BY E. B. ROSA AND Н, D. BABCOCE. 


Summary.—It has been noticed that manganin resistances change 
their value regularly with the time of year. The authors show that this 
change, which is quite appreciable, is due to variations of humidity, and 
that the shellac used in insulating the wire takes up more or less mois- 
ture, according to the humidity, and therefore to the time of year, thus 
causing mechanical stretching of the wire and change in resistance. 


It has long been known that manganin resistances prepared in 
the manner developed by the Physikalisch-Technische Reichsan- 
stalt do not remain entirely constant in value, but that appreciable 
differences occur among a group of apparently exactly similar coils. 
These variations are much less with coils of O'l and 1 ohm than 
with coils of larger values. With coils of 10, 100, 1,000 ohms and 
higher values, when used for precision work, the variations are so 
considerable that it has been necessary to determine their values by 
stepping up frequently from the 1 ohm standards. These varia- 
tions have been found to be greater in England than in Germany, 
and the difference has been attributed to some difference in the 
methods of preparation followed in England and in Germany.t At 
the Bureau of Btandards the variations in the values of manganin 
resistances have been a source of great annoyance, and they have 
been found to be as great in the resistances made by the best 
German makers as in those made in America. These variations 
occur in the most carefully prepared standards of the Reichsanstalt 
form as well as in the resistances of Wheatstone bridges, potentio- 
meters, resistance boxes, &c. The explanation that has been sug- 
gested is that the variations are greater in the coils of higher 
values because they are wound with finer wire, which is drawn cold 
and is less perfectly annealed than the heavier wire. 


SEASONAL CHANGES OF RESISTANCE. . 


In the course of an extended investigationf at the Bureau of 
Standards on the ratio of the electromagnetic to the electrostatic 
unit of electricity, i& was found that АП the resistances employed 
had & higher value at the same temperature in summer than in 
winter, the change being а gradual drift upward from early spring 
to midsummer, followed by a steady drift back to the same minimum 
in the winter. The amplitude of the change was of course small, 
varying from 15 to 25 parts in 100,000, but was far too large to be 
neglected in precision work. Most of these resistances were kept 
submerged in oil all the time, but some were in air. In all cases 
the temperatures were taken and the resistance measurements 
made with great care. | 

The possibility of these changes being due to atmospheric 
humidity suggested itself, but it was not at first evident how an 
increase of resistance could be produced by an increase of humidity. 
The effect of leakage arising from moisture deposited on the coils 
or upon the tops of resistance boxes is, of course, to decrease the 
resistance, and this effect would increase with the humidity. In 
order to ascertain the cause of the marked change in the opposite 
direction, to determine its magnitude and to find how to prevent it, 
we took up last November & systematic study of the question. 

It was very soon found that changes such as occurred during an 
interval of six months in the atmosphere of the laboratory could be 
induced in a few days by placing the resistances in a closed case in 
which an atmosphere of high humidity was maintained, although 
it usually required several weeks for the resistance of a coil to 
reach а maximum, or to return to its former value when restored 
to the original conditions of humidity. | 

Two apparatus cases were employed, the atmosphere within one 
being kept at & nearly constant relative humidity of about 25 per 
cent., the other being kept at higher humidities, ranging from 40 
to 100 per cent., although seldom higher than 80, and most often 
about 60 per cent. Each case was provided with thermometers and 
recording hygrometers. The higher resistances were measured 
generally to one or two parts in a million, and corrections made for 
small fluctuations in temperature. All measurements were finally 
referred to the standard fof the Bureau, determined by the mean 
value of certain 1-ohm coils. The changes in the resistances of the 
latter are known to be very slight. 

Changes are due to moisture absorbed by shellac. The cause of 
the increase in resistance of the manganin coils, the wire of whichi 
embedded in a heavy covering of shellac, thoroughly dried out by 
baking, is that the shellac absorbs moisture from the surrounding 
atmosphere and expands, stretching the manganin wire and thereby 
increasing its resistance. The amount of moisture absorbed depends 
on the relative humidity of the atmosphere, the moisture in the 


* Paper read before the American Physical Society, at Washington, 
April, 1907. 

t Report of Dr. R. T. Glazebrook, Director of the National Physical 
Laboratory, in Engineering. (London: March 22 and April 5, 1907.) 

f By E. B. Кова and N. E. Dorsey, shortly to be published. 
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shellac gradually coming to equilibrium with the moisture outside 
when апу given humidity is maintained constant. When the atmo- 
sphere is drier the shellac gives up moisture and shrinks and the 
wire also contracts and its resistance decreases. The resistance, 
therefore, is constantly changing with changes in atmospheric 
humidity and is a constant only when the atmospheric humidity is 
constant or when the coil is séaled so that moisture cannot get into 
the shellac. Dipping the coils in melted paraffin will seal them 
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Fic. 1.—Curves SHOWING SEASONAL CHANGES oF MaNGANIN RESISTANCE DUE TO VARYING 


ATMOSPHERIC HUMIDITY, 


Observations extended through two years and two months. Resistances always in laboratory atmosphere. All 
resistances were of usual construction, and were made by Otto Wolff. One vertical space is 1 part in 10,000 in 
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standard of the Reichsanstalt form) the diameter must be decreased 
by the swelling of the shellac by 0-0005 cm., or 5 microns. This is, 
of course, an appreciable decrease in diameter, although much more 
difficult to measure than the change in resistance. Coils sealed by 
a covering of paraffin will remain constant for months through wide 
fluctuations of moisture, certainly to within a few parts in a million, 
which indicates that the diameter has not changed during the time 
by as much as 024, if at all. We shall presently give evidence to 


1 11 21 1 11 


resistance, Apr. May 
Curve 1 is 1,000 ohm coll submerged in oll from resistance box No. 230 1907. 
„ Y е „ in air „ ы E S ORT. Fic, 8.—Curves SHOWING CHANGES IN RESISTANCE 
„ 4» 21, " » in oil „ " " 21715 oF MANGANIN Сов or 10 Ax p 100 онмв. 
70 ээ * 


5 55 000 Li 39 * , 
Curve 6 is menn of 9 coils each of 10,000 ohms in oil from resistance box No. чү 
9 7 LL) » 9 ^ in alr * oo Ы т 
21,000 indicates 1,000 ohms made up of coils 500+ 200+ 200 T 100. There is no record of the values of the resis- 


tance for curve 7 between May, 1905, and September, 1906. 


Curves 184 and 188 are two coils of 100 ohms each in air. 
Wolff box No. 8,080. 
Curves 20А and 208 are two coils of 10 ohms each in air, 
. Wolff box No, 3,080. 


effectually against moisture, so that even the finest wire, such as is | show that manganin wire of all sizes is remarkably constant in re- 


used in coils of 1,000 and 10,000 ohms, remains of constant resis- 
tance. Sealing such a coil in a test tube will keep its resistance 
constant, even though it had previously been exposed to & moist 
atmosphere. Submerging the coils in oil does not protect the shellac 
from atmospheric humidity, as the oil absorbs moisture and trans- 
mits it to the coils. Hence submerged coils increase in resistance 


. 
Sas 
занаи 


Jes 
a N 
iy 
КЕ 
^ М" 
A 
A 
[| 
aoe 
14 24 4 16 94 3 18 93 9 19 22 4 14 94 8 13 23 3 13 
Nov. Dec Jan. Feb. Mar. Apr. May 
1906. 1907. 
Fio, 2.— CURVES SHOWING VARIATIONS IN MANGANIN RESISTANCES DUE TO 


CHANGES IN ATMOSPHERIC HUMIDITY. 


Resistances kept in enclosed space where humidity was under control. Observa tions 
extended through six mouths. The relative humidities are indicated on the curves. One 
vertical space ia 1 part in 10,000 in resistance. 

Curve 13 is 1,000 olim coil in air from Wolff box No. 3,087. 
(Same coil as No. 3 of Fig. 1.) 


„ 17, 1,000 ohm coil in air from Wolff box No. 3,080. 
» 19 ” 51,000 ” n n ” 3,080. 
„ 27, 1000 „ 3 made by the Leeds & Northrup Co. 


when the atmospheric humidity increases, and decrease in resis - 
tance when the humidity decreases. The oil retards the change of 
resistance and decreases the amplitude somewhat, but still permits 
great changes to occur, especially in the higher resistances. 

A change of resistance of 25 parts in 100,000 will be produced by 
an increase in length of the wire of 12:5 parts in 100,000. If the 
wire is wound on a spool 4 cm. in diameter (the size used in а Wolff 


sistance, and that changes that have been attributed to the manganin 
are due to the shellac in which it is embedded. 

In Fig. 1 are given curves showing the seasonal changes of 
certain resistances during the past two years. These resistances 
were exposed only to the atmosphere of the laboratory, and in 
summer the humidity was kept lower than normal during six or 
eight hours of nearly every working day by means of brine coils in 
the room. The object of thus reducing the humidity was to secure 
more perfect insulation than could be obtained otherwise. The 
changes in resistances were therefore appreciably less than would 
have occurred normally. All resistance measurements were made 
in an atmosphere dry enough to give thoroughly satisfactory 
insulation. 

Fig. 2 shows the changes in certain manganin resistances when 
subjected to variations in atmospheric humidity, the values of the 
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Fic. 4.—CURVES SHOWING THE SLIGHT VARIATIONS OF HRESISTANOE OF 
MANGANIN COILS SUBMERGED IN OIL WHEN KEPT AT VERY NEARLY 
Constant HUMIDITY. 

All these coils were from Wolff box No. 2,471, No. 1 of this series is the same coil as No. 5 

of Fig. 1. 


Ourve lis 21,000 Pu All in oil at a nearly constant humidity of 25 per cent., varying 


„ 5, 10000 „ 
l 3 5 310,000 T between 20 to 30 per cent. 


humidi ty, the dates and the variations in resistance being shown in 
the curve. The 1,000 ohm coil represented by curve 18 was first 
placed for a few days in a saturated atmosphere. The change in 
resistance was very rapid, but was suddenly stopped by reducing 
the humidity to 80 per cent. А sudden drop in resistance followed, 
the rate of decrease being reduced by raising the humidity for a few 
days to 40 per cent. The rate of decrease was again augmented by 


reducing the humidity to 20 per cent. After the resistance had de- 
creased to a point below its initial value the humidity was increased 
to 55 per cert., when the resistance rose as shown, and then fell 
when the humidity was reduced to 40 per cent. The change in 
resistance between the maximum value of November 22а4 and the 
minimum value of December 7th was 40 parts in 100,000. On 
January 2nd a quantity of calcium chloride was placed in the 
bottom of the resistance box, which was closed up as nearly air- 
tight as practicable without sealing. The resistance fell rapidly for 
a few days (about 15 parts in 100,000), and then remained nearly 
constant tor three months, but was not entirely independent of 
changes in room humidity. The higher average humidity of April 
caused the resistance to rise appreciably. 

Curves 17 and 19 show how closely the 1,000 coil and the £1,000 
(made up of coils of 500+ 200+ 100+ 100 + 3100) vary together as 
the humidity is varied. In this case also Ca СІ, was added to the 
box on January 2nd, resulting in а decrease in resistance. When 
the box was placed in an atmosphere of 60 and 70 per cent 
humidity the resistance rose appreciably in spite of the Ca Cl, 
After the calcium chloride was removed the box was put in the 
damp case and the resistances rose rapidly. 

Curve 27 represents a shellaced manganin coil made by the 
Leeds & Northrup Co., showing large changes in resistance as the 
humidity is varied. 

Fig. 8 shows that the changes in coils of heavier wire, as 
used in resistances of 10 and 100 ohms, are very considerable, 
amounting to 85 to 50 parts in 100,000, due to 80 per cent. 
humidity. 

Fig. 4 shows three resistances from Wolff box No. 2,471 (all in 
oil), which have been kept for several months at as nearly constant 
humidity as possible and which have remained remarkably con- 
stant in value. Curve 1 represents the same set of coils (21,000) 
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Fio. 5.—Cvuasves SHOWING THE DIFFERENCE IN BEHAVIOUR BETWEEN WOLFF 
STANDARD Сопз (REICHSANSTALT FORM) WHEN KEPT Ar CONSTANT 
HUMIDITY AND WHEN IN AN ATMOSPHERE ОЕ VaRYING HUMIDITY. 


Curve 7 is standard coil of 1,000 ohms, submerged in oil, No. 3,039. 
» © » » , » » » air, 1,392. 
These two coils were maintained at nearly constant humidity until March 26th, whea 
7 was placed in an atmosphere of 80 per cent. humidity until April 16th, when it was 
restored to the drier chamber. 
Curve 94 is standard coil of 10,000 ohms. in air, No. 3,040. 
» n 1 » » l, A ” ” 3,057. 
These two standard coils were at varying humidities as shown on the curves. 


as curve б of Fig. 1. During November and December it gradually 
decreased in value, coming to an equilibrium value for approxi- 
mately 25 per cent. humidity about January 1. Between January 1 
and April 28 this coil changed only a few parts in 1,000,000, having 
come down to a minimum valuein March. The average humidity 
in the case was a little higher during March and April, and this 
accounts for the slight increase in resistance. Curve 5 represents 
a single spool coil of 10,000 ohms, and curve 8 represents the 
210, 000 coils of the same box. These three curves are practically 
horizontal, all showing a minimum in March a few parts in a 
million less than the values in January and April, the drop in 
January and February being doubtless due, as stated above, to the 
continued drying out of the oil, and the rise in April to a slightly 
higher humidity in the case, due to higher humidity in the room, 
the case not being entirely tight. 

Fig. 5 shows four curves, all representing standard coils of the 
Reichsanstalt о Otto Wolff. Curve 7 is a 1,000 ohm standard 
(No. 8,089) kept totally ошо in oil in a space at nearly constant 
humidity of 25 to 80 per cent. from January 4th to March 28th, the 
resistance decreasing slowly during that period, as the oil dried out 
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gradually. From March 28th to April 16th the coil still submerged 
in the same oil was in а case at approximately 80 per cent. humidity 
and the resistance rose about 17 parts in 100,000. The humidity 
was then reduced to about 25 per cent. and the resistance fell off 
11 parts in 100,000 in the same time that it rose 17 parts. This 
shows how great a change can take place in a coil kept submerged 
in pure petroleum oil, when the humidity of the atmosphere changes. 
Curve 9 ів a standard 10,000 ohm coil (No. 1,392) kept in air at a 
nearly constant humidity of 25 to 80 per cent. from January 4th to 
May 8rd. Its changes are very slight, showing a small decrease 
at first and a small increase later, corresponding to the coils in oil. 
Curve 9a represents another 10,000 ohm standard (No. 3,040) in air, 
at different humidities, and curve 11 represents a 1,000 ohm standard 
(No. 8,057) in air at different humidities. The fluctuations in the 
resistance of the latter amount to about 35 parts in 100,000 between 
the minimum of January and the maximum of February. As the 
humidity in the laboratory atmosphere in Washington often goes 
above 70 per cent. in summer (unless the air is artificially dried) it 
will be seen that this coil would be very unreliable as a standard. 
Fig. 6 represents five coils of 1,000 ohms each of OI mm. man- 
ganin wire, wound on wooden spools (mahogany). These curves 
are drawn to a differeut vertical scale from that used before, one 
space representing a change 10 times as great as before. Curve 43 
represents a coil which was given several coats of shellac and 
baked in the usual manner, the spool being thoroughly shellaced as 
well as the wire. Curve 55 represents a coil in which the spool 
was thoroughly shellaced, but the wire was not shellaced or baked 
after winding. Curve 57 represents a coil wound on a similar 
wood spool that had been thoroughly paraffined, but the wire 
neither paraffined nor heated after winding. Curve 77 represents 
a coil on a shellaced wood spool (the wire being shellaced and 
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Fic. 6.—CURVES SHOWING THE DIFFERENCES IN THE BEHAVIOUR OF 
RgSISTANCES OF MANGANIN COILS, ALL OF WHICH WERE WOUND ON 
WoobEN Spoons, AND KEPT IN AN ATMOSPHERE OF DIFFERENT 
HUMIDITIES, BUT WITH DIFFERENT METHODS oF PREPARATION OR OF 
MouNTING. 

Curve 65, 1,000 ohms, wood spool thoroughly shellaced and baked, no shellac on 
outside of wire, no baking of wire. 

Ourve 57, 1,000 ohms, same kind of wire wound on similar wood spool, latter boiled in 
paraffin, no parafiin on wire, no heating of wire. 

Curve 77, 1,000 ohms, on wood spool, wire and spool shellaced and baked, and then 
coated with paraffin. 

Curve 25, 1,000 ohms, оп wood spool, wire shellaced and baked, and coil thon sealed 
in а test tube by means of a cork and hot рагаћп. 


Curve 43, 1,000 olims, on shellacel wood gpool (several coats), wire shellaced and 
baked after winding. Unifilar winding. 


baked as usual) and then dipped in melted paraffin. Curve 25 re- 
presents a coil on a wood spool, shellaced and baked after winding, 
and sealed in atest tube (with some calcium chloride inside the tube). 
The iast three coils, in one of which no shellac was used and in the 
other two the shellac was protected from the moisture of the air, 
have remained remarkably constant, no change more than 1 in 
100,000 having occurred in several months. The first two coils, on 
the contrary, changed as much as 340 and 400 parts respectively in 
100,000. 

Shellaced coils may absorb sufficient moisture in а saturated at- 
mosphere to reduce the resistance by leakage, the coils in that case 
showing polarisation. A shellaced coil plunged in water absorbs 
moisture very rapidly; in one case the resistance of a coil of 
1,000 ohms decreased about 50 ohms in a short time, showing 
polarisation strongly. On the other hand, some paraffined coils 
submerged in water for an hour did not change more than one part 
in 100,000, if at all. These coils were from a box by an English 
maker and had been in use for over four years. This shows that 
the paraffin coating had not become cracked or defective in use. 
The shellaced coils of а Wheatstone bridge, potentiometer or other 
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resistance apparatus may be pees in melted 5 155 . 
grade of paraffin should be u 


protected from moisture. A hig 
—that is, paraffin of high melting point, free from dirt and acid. 
The paraffin coating, of course, slightly increases the lag of tempera- 
ture of the coils when the temperature of the room is changing, but 


the increased error due to this would probably not be ;öth part of 


the error that may be due to absorption of moisture. 

Since a small and inexpensive coil sealed in a tube or covered 
by paraffin has a very constant resistance, one may possess a num- 
ber of such working standards of resistance with very slight expense 
or trouble, and may have them compared at a standardising labora- 
tory more frequently than the bulkier and more expensive standards 


that have heretofore been thought necessary. We are developing 


some new forms of sealed standards which will be small enough to 
be sent through the mails. 


LIGHT FROM GASEOUS CONDUCTORS WITHIN 
GLASS TUBES—THE MOORE LIGHT.* — 


BY D. McFARLAN MOORE, 


To duplicate dayli ht closely, three premises were determined 
upon: (1) Large light source, the practical solution being a long 
glass tube emitting light. (2) Use electricity flowing through a 
gaseous conductor, not a solid conductor. (8) Perfect imitation 
of colour values. 

The life of the first lamps or tubes constructed was extremely 
short, since, as then expressed, the vacuum deteriorated.” Up to 
date, four methods have been used for the replenishing of the gas 


and thereby overcoming this vital difficulty of the gaseous con- 
ductor becoming non-conducting, due to the peculiar chemical, 


reaction that must occur when electricity passes from a solid con- 
ductor to a gaseous conductor. These methods are as follows: (1) 
By obtaining a cycle of events through catalytic action. The in- 
tensity of light possible was found to be very low. (2) Obtaining a 
cycle by evaporation and condensation. robably mercury is the 
only element that can ever be used in this way in glass tubes. (3) 
By re-supplying the necessary gases automatically by the action of 
heat on suitable substances, (4) By automatically feeding gas to 
the tube when needed, which is the method used at the present time. 

The absolute temperature of the individual particles of matter 
within the tube after collision is greater than that of any other 
temperature on earth. But the quantity of heat of each of th:se 
ultra-incandescent though infinitesimal bodies is so small that 
there result: that which at first would seem paradoxical—namely, 
the “ coldest source of light. In this expression we crudely refer 
to the external temperature of the entire tube. 

The present system, which has become known as the Moore 
light," has passed the experimental stage. It is a result of 12 years 
of тш but its advance from year to year has always been 
steady. 

The illumination of the assemby room in which this Paper is 
being read is at the present moment by a Moore vacuum tube, and 
it is noted that the light emanates with absolute uniformity from 
the entire area of а single, continuous glass tube 1°75 in. in diameter 
in the form ofa large rectangle 62 ft. by 25 ft., which is supported 
on the cove designed to conceal the incandescent lamps. The glass 
tube is 12in. from the ceiling and 16 ft. from the floor. It is sup- 
ported by plain brass rings l/in. in diameter, attached to small 
porcelain insulators inserted in the ends of brass fixture tubing, 
which, of course, contains no wires. 

The two ends of this continuous tube at the centre of the rear 
side of the rectangle approach within such а short distance of each 
other that the gap is scarcely discernible from the floor. They 
then extend horizontally through the wall and into а rigid steel 
terminal box, which contains all the necessary electrical apparatus. 
It is fed by 60 cycle alternating current at 220 volts. Besides the 
two carbon electrodes of the tube, the terminal box contains а 
step-up transformer and a}small specially-designed valve with its 
solenoid, which represents an entirely new departure in vacuum 
tube lighting and also one that is vital to its success. The electrical 
circuits from this apparatus are extremely simple and are shown in 
Fig. 1. There is no distributed or high- potential wiring. The high- 
potential terminals of the transformer within the terminal box are 
only 2 in. ог à in. in length, and are attached directly to the elec- 
trodes within the box. All the high-potential wires, therefore, 
always remain within the box, which has a wire seal placed upon 
it. A hand can be placed on each of the glass tubes near where 
they emerge from the two holes in the side of the box, but the 
- glass tubes insulate the gaseous conductor within them so well that 
no shock can be felt. 

Since the feeder-valve operated by the solenoid just mentioned is 
an essential feature of this system, a description of its operation will 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers, 


be interesting. Any vacuum tabe when commercially luminous will, 
in a few minutes, seriously alter the degree of its vacuum unless 
special provision be made to replenish its gaseous conductor. Due 
to the flow of current, a portion of the residual gas within the tube 
is absorbed—that is, changed to a solid form, and thereby the degree 
ol yacuum in the tube becomes higher. 

This higher degree of vacuum so increases the resistance of the 
tube that at first the light simply becomes unsteady, but rapidly 
changes to a condition of violent spasmodic flickering, which soon 
entirely ceases and the tube gives no light whatever. The light has 
actually died for want of air. This simple fact was not recognised 


| for. many years by prominent investigators in this line of pheno- 


mena. The problem, therefore, was to devise thoroughly practical 
means for replenishing the gaseous conductor of a vacuum tube. 
This is the function of the feeder-valve, which permits air or other 
gas to enter the tube only when it is needed and in such a manner 
that it is entirely automatic. A piece of jin. glass tubing is sup- 
ported vertically (see Fig. 2), its bottom end is contracted into a ; in. 
glass tube which extends to the main lighting tube. At the point of 
contraction at the bottom of the £ in. tube there is sealed by means 
of cement a }in. carbon plug, the porosity of which is not great 
enough to allow mercury to percolate through it, but which will 
permit gases easily to pass, due to the high vacuum of the lighting 
tube connected to the lower end of the plug and approximately atmo- 
spheric pressure above it, This carbon plug is normally completely 
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ANY FORM DESIRED 
TO LENGTHS OF 200 FT. 


Fic. 1.—Dracram SHOWING ESSENTIAL FEATURES 
or THE MooRR LIGHT. 


covered with what would correspond to about a thimbleful of mercury, 
which simply seals the pores of the carbon plug and therefore has 
nothing whatever to do with the conducting properties of the gas in 
the main tube which produces the light. Partly immersed in the 
mercury and concentric with the carbon plug is another smaller and 
movable glass tube, the upper end of which is filled with soft iron 
wire, which acts as the core of a small solenoid connected in series 
with the transformer. The action of the solenoid is to lift the con- 
centric glass tube partly out of the mercury, the surface of which 
falls and thereby causes the minute tip of the conical shaped carbon 
plug to be slightly exposed for a second or two, and an extremely 
small quantity of air or other gas filters through it and then finds 
its way into the vacuum tube proper. In normal operation mos“ 
of the tubes expose this carbon tip for about one second every 
minute. Therefore this system, broadly speaking, consists in con- 
tinuously burning air electrically. 

Fig. 8 will explain the theory of this action still more clearly. 
This curve shows the relation between conductivity and degree of 
vacuum. Of course, there must be a critical degree of vacuum at 
which the conductivity is a maximum; this point corresponds to X. 
By means of the adjusting screw at the top of the solenoid the 
degree of vacuum is kept normally at a lower vacuum corresponding 
with Y, therefore as the electricity uses up the gaseous conductor, 
the vacuum, of course, becomes higher, the conductivity better, and 
a greater current flows through the solenoid, causing it to lift the 
displacer and expose the carbon tip above the surface of the mer- 
cury. As others have expressed it, this apparatus actually breathes. 
Immediately upon the air being admitted the vacuum falls, its 
resistance increases, and the current through it decreases, as does 
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also the current from the mains; therefore the feeder magnet 
weakens and the displacer falls, thereby shutting off the air or gas 
inlet. This cycle is repeated about once a minute throughout the 
life of the tube, which is indefinitely long. Of couree when the 
tube is not in service there is no leakage of air or other gas through 
the mercury covering the plug. 

The following comparative illumination tests were made between 
the Moore tube located in the lobby of a large theatre and the in. 
candescent lamps formerly used to light the same area: 


Moore Incandescent 


Ет tube. system. 

Mean illumination (average hefner-feet of 16 

ien, ð EARS еа PER VS 3:12 1:09 
Average variation from mean ................ 27 5 16 7 
Average volts .............................. 222 а.о 115 d.c 
Ampere . 21 51°75 
Watts total ...... ( 3,075 5,470 
Power- factor 33% ĩͤ Г 66 — 
Area square feet CC 2,110 2,110 
Watts per square {ооё........................ 1-46 2°82 
Illuminating efficiency Bean hefner-foot x area 2:15 0:39 


watts 


Therefore the tube system has 5:1 times the illuminating efficiency 
of the incandescent lamp system under the same local conditions. 
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Fic, 2.—Frreper VALVE. 


A new and excellent type of portable illuminometer recently 
developed by Mr. Marshall was used to make these illumination 
measurements. At all stations it was placed 32in. from the floor, 
although the floor of the lobby slopes towards the entrance end. 
The tube was not provided with a reflector of any kind, and there- 
fore the ceiling was much brighter than when the incandescent 
lamps were used, most of which were located directly on the ceiling. 
The walls and ceiling were covered with a buff-coloured paint. The 
tube operated directly from the street mains, 220 volts, 60 cycles, 
single-phase. 

If this tube had been longer its efficiency would have been still 
better, and by equipping it with a simple white reflecting enamel 
on the exterior of its upper half it would have had the benefit of a 
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ep surface like most other forms of light in normal opera- 
tion. easurements of tubes so equipped show an efficiency corre- 
sponding to less than 1 watt per hefner, and therefore approaching 
the theoretical limit for a light of such a commercially god 
spectrum. 

Experiments made by lighting the basement floor of а depart- 
mental store when the tube was fed with pure nitrogen and therefore 
giving а yellow light showed that the tube system with yellow 
ignt 2:9 times the illuminatiog efficiency of the enclosed arc- 
lamp system under the same local conditions, the illuminating 
efficiencies being 2°79 and 0 967 respectively. If the losses of the 
terminal box are deducted, the actual efficiency of this tube, simpl 
as a light source—which is the mavner in which practically all 
other light sources are usually rated—reaches the remarkably high 


figure of 1:8 watts per hefner. When a Moore tube is diffusing its 
yellow light, one seems at least to be able to see far better than when 
it is producing the same hefner power of white light. 

Although the above tests indicate that this system is now the 
most efficient light source known, nevertheless not only theory but 
experiments already made show that greater advances in efficiency 
are yet to be made. The best gaseous conductors particularly 
adapted for selective radiation must be determined upon. For ex- 
ample, nitrogen has about twenty times the efficiency of hydrogen. 
A gaseous conductor must also be selected that not only has proper 
colour values but must maintain high efficiency over wide ranges 
of intensity ; for example, mercury vapour (to say nothing of its 
colour) is very inefficient in the long-tube system. It is only 
efficient at intensities which should be considered too high, and 
which is also the reason why the mercury tube is во sensitive to 
temperature changes. 

Moore tubes are now used in lengths varying from 40 ft. to 220 ft. 
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The following curves show the watts per hefner for 40 ft. to be 2:5, 
and for 220 ft. to be 1:4, on the basis of a yellow light. Therefore 
when tubes ate operating at 12 hefners per foot, which is the 
average intensity now used, tubes from 

40 ft. to 70 ft. use a 2-kw. transformer. 


80 ft. to 125 ft. „„ 2°75-kw. „„ 
130 ft. to 180 ft. „ 3°5-kw. уз 
190 ft. to 220 ft. „„ 4°5-kw. Wü 


In order to insure steady light the power factors of the circuits 
supplying these transformers average at present 65 per cent. This 
is obtained either by using а shell type transformer of special desi 
with а leakage reactance of about 65 per cent., depending on the 
size of the transformer roquired, or there can be used a standard 
type of core transformer, operated in & series with & special type of 
adjustable inductance consisting of two composing coils on the 
centre leg of an iron core of the shell type formation. 


Watts 
per Hefner, 


1,000 
Hour. 


Fio. 5. 


1,200 1,000 1,600 1,800 


Although the average power-factor is now about 65 per cent., 
there is no theoretical reason why all these tubes should not operate 
at a considerably higher power-factor. Iu fat, a very recent im- 
provement in the valve which has entirely eliminated capillary 
attraction has made it practical to adjust tubes to a power-factor 
as high as 84 per cent. Since all of the electrical factors of the 
entire system are based on the conductivity of the gas column, 
it is possible to vary the power-factor over a wide range simply by 
changing the degree of vacuum by regulating the amount of gas 
fed to the tube. 

The accompanying curves (Figs. 4, 5 and 6) show the relations 
existing between the salient factors that have to do with the tube per- 
formances. Curve Н shows that the light intensity is directly pro- 
portional to the voltage, not as the square or the cube of the volt- 
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age as is the case with incandescent lamps. This is an advantage 
of great practical importance. It is also found that the efficiency 
does not vary over a wide range of supply voltage. 

The degree of vacuum required in these tubes is about 0°10 of a 
raillimetre, which, comparatively speaking, can be called a high 
vacuum. This vacuum is maintained within 0°01 of a millimetre 
or 0°00001 per cent. of an atmosphere either above or below the 
normal degree of vacuum. The solution of thie very difficult prob- 
lem of maintaining а degree of vacuum so nearly constant was 
found by taking advantage of the fact that but slight changes in the 
vacuum cause enormous changes in the electrical resistance of the 
gaseous conductor. For example, a tube 220 ft. long at its lowest 
vacuum (0:11 mm.) takes 24 amperes, but at the end of every minute 
this has crept up to 25 amperes, when a new supply of gas causes 
the amperes slowly to drop again to 24. Of course it is impossible to 
detect this slight oscillation either in the steadiness or intensity of 
the light in the tube. Making use of electricity to govern the 
vacuum ів equivalent to using a multiplier of about 400,000. 

These long tubes are built in place by hermetically sealing 
together 8 ft. 6 in. lengths of 1-75in. glass tubing, with walls р; in. 
thick, by meats of a new blast illuminating gas— fire or double- 
flamed torch. This work can be done rapidly and cheaply, since in 
a 100 ft, tube about a dozen joints are needed and only about two 
minutes ure required for each one. This has necessitated the 
development of a new trade :— namely, glass plumbing." 

The two ends of the tube within the terminal box each con- 
tain a graphite cup electrode 8 in. long. Immediately in front of 
one of these electrodes a branched small-bore tube extends to the 
bottom of the feed valve, and the other branch is available to be 
connected temporarily by a rubber hose to a new small portable oil 
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vacuum pump. The electricity is switched on in the tube shortly 
after the pump is started and the amount of light resulting indicates 
in a measure the degree of vacuum in the tube; butin investigating 
a field of this nature a simple, rapid and accurate vacuum- gauge 
was found to be necessary. 

As soon as the vacuum of the tube is sufficiently high, the feed- 
coil is adjusted to feed at proper intervals the right quantity of air 
or other gas. When the light automatically and continuously feeds 
itself from the atmosphere, the supply of which is, of course, 
inexhaustible, its life can be said to be indefinitely long. When it 
is desired to feed the tube on nitrogen only, the air is simply made 
first to pass through a smalliron cylinder containing enough phos- 
phorus to last several years. Should a longer life than this with- 
out any attention be desired, several cylinders can be used in series, 
and these can be renewed an indefinite number of times at a negli- 
gible cost. | 

Various portable or unit forms of this light have been designed, 
some resembling somewhat an arc lamp. 

The automatic feeding-valve is, of course, applicable not only to 
alternating-current vacuum tubes, but also to direct-current vacuum 
tubes. It can be made invaluable for all kinds of vacuum-tube 
apparatus, such as X-ray tubes, vacuum oscillographs, wireless 
telegraphy or telephony, transmitters and receivers, vacuum or 
vapour rectifiers, or lamps. 

A careful analysis of this system of illumination in general dis- 
closes the large number of advantageous features it possesses. It 
is the first artificial light that can rightly be called imitation 
daylight. 

Since it is possible and practicable to use these tubes graduat: d 
from an intensity of light per foot that is almost negligible up to 


80 or more hefners per foot, it is impossible to state arbitrarily just 
what is the intrinsic brilliancy of & Moore tube. "The average long 
tube now in use operates at 12 hefners per foot. The following 
table compares the tube with some other illuminants on the basis 
of hefners per square inch :— 


at 6 hefners per foot ................ 0-83 
Moore light) at 12 „, 5 — Ro 0:66 

at 36 „ jh. — Ue auae Vaio ТҮ 2:0 
Cooper-Hewitt mercury tube ,........:............ 19-0 
Incandescent filaments ............ eee nnn 250:0 
Nernst gloweõer. КЕЛЕГ УОТУ ese» 6000 
Ar... „ 10,000:0 


Some authorities have stated that an intensity greater than 
about 5 hefners per square inch is beyond the theoretically correct 
limits, therefore this light is the only one that has a low enough 
brilliancy. not to fatigue the eye. This has also been demonstrated 
by practice. 

The Moore light is generated in such a manner that it needs no 
unsightly and expensive auxiliary apparatus either to distribute it 
by reflection or to diffuse and soften it. There is a marked dif- 
ference between the illumination produced by а Moore tube and 
intense-point sources. After being accustomed to the tube light, 
workmen, whether machinists or employés in packing and shipping 
departments, very much appreciate the fact that they can't get 
into their own shadows." For reading addresses or markings on 
loading or shipping platforms it can scarcely be surpassed. 

This tube lighting accurately resembles cove or concealed lighting, 
yet there is no necessity for concealing the tube; should it be 
desired to conceal the source of light the cove itself is not needed, 
because all that is necessary is to place an opaque reflector on the 
lower side of the tube so that all of its light would be thrown toward 
the ceiling and illuminate the room therefore entirely by reflected 
light. The most common kind of natural light is almost shadow- 
less and always pleasing, as is also the lighting of many large areas 
by means of skylights, and so are artificial imitations of diffused 
daylight if made intense enough, А lack of uniformity in intensity 
does not rest the eye. | | 

The Moore light will operate successfully on all frequencies, but 
at frequencies as low ав 25 cycles the images will probably become 
too pronounced unless two or three-phase currents are available, in 
which case, by the use of multiple tubes, the images of moving 
objects are entirely removed. Careful tests on various frequencies 
up to about 10,000 cycles have shown that the number of alterna- 
tions of the current used to excite these long tubes has nothing to 
do with their efficiency. 

The only commercial and proper method of comparing all sources 
of light is «n the basis of their ability to produce useful illumina- 
tion, and not by any other basis. I have advocated for some years 
past the comparing of all lights by measurements of illumination 
and not by candle-powers, and now see indications of this pro- 
cedure becoming standard. The term hefner. foot will soon replace 
the unsatisfactory candle-power, and contracts for lighting any area 
will be based on specifications calling for & definite intensity in 
hefner feet on each square foot or square yard of the area to be 
lighted. This is far more practical than agreeing to furnish a lamp 
which is supposed to require no more than а certain number of 
watts per candle-power, at the beginning of its life. All light users 
want to deal with terms that have to do with useful light, and this 
is one reason why the term watts per candle-power has always 
been so extremely unsatisfactory. There should be used a single 
commercial quantity or figure that would correctly express the 
‘illuminating efficiency ” of each and any system of lighting used 
to illuminate а given area. Such a figure or value is readily ob- 
tained by dividing the average of the hefner feet measured at a 
suitable number of stations by the wat's per square foot. This 
method will finally be widely adopted, not only by illuminating 
engineers, but also by the intelligent public—now that simple and 
perfectly self-contained illuminometers are available. The term 
hefner foot is preferred because the hefner is the only practical 
primary standard. : 

The lapse of time since the first automatically fed tubes were in- 
stalled being so short, it is not now possible to state definitely what 
their finallife will be, beyond the general statement that some of 
these tubes have already been in operation over 4,000 hours with: ut 
‘hange, and that there are good reasons for believing that the 
should continue to run at least as long again, which is & mich 
longer life than any other form of illuminant yet invented. Since 
air or other gas is regularly admitted to the tube and changed to 
some solid form, due to certain electrochemical reactions, it is 
certain that the time of operation without any attention whatever 
cannot be prolonged indefinitely. Before adopting the chemical 
method of obtaining a nitrogen supply for the long tubes, it was 
stored under about 3 lb. pressure in a small tin cylinder placed in 
the terminal box, which supplied an average tube before needing to 
be recharged for considerably over a year. Therefore the quantity 
of gas (nitrogen, for example) necessary to support a Tight of 
12 hefners per foot is so small that a tube of average length should 
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remain in perfect condition for a number of yéars before it would 
be expedient to remove the small quantity of dark-coloured powder 
which may have accumulated only within or near the graphite 
electrodes. 

When a tube has been properly exhausted, the discolouration in 
front of the electrodes should not at any time extend more than 
2 in. or 8in. When a tube is striated it indicates that other gases 
are present that are foreign to the one decided upon to be used. 

The cost of a long-tube installation, due to its being construction 
work, varies with its location, its length, its shape, the intensity of 
the light required, the kind and number of fixtures desired, and 
other local conditions ; but is already less than the cost of а first. 
class incandescent lighting system with its necessary wiring, 
fixtures and shades. Eventually it will be far cheaper. It should 
be borne in mind that the first cost of this tube corresponds with 
the entire cost of an incandescent lighting system—its iron piping, 
wires, cut-outs, fixtures, shades and lamps—and also that the first 
cost should be considered only in connection with the fact that in 
many instances this tube will pay for itself several times over during 
its first year of use from the amount saved on what the current 
bills would have been if incandescent lamps had been used to pro- 
duce the same amount of useful light. 

Owing to the high efficiency of the tube and the large area from 
which any heat accompanying the light can radiate, the tempera- 
ture of the tube is remarkably low, being in the neighbourhood of 
100° F. ; therefore it cannot injure either perishable goods cr the 
health of those working under it. 

This light is the first and only illuminant the colour of which can 
be changed at will over a wide range. This is accomplished by 
changing the character of the gas within the tube. If a tube is per- 
mitted to feed itself on plain air an officient pink light results, but 
if the air is first caused to pass through a cylinder of phosphorus to 
absorb its oxygen a golden-yellow light is produced that is the most 
efficient light source known. When these tubes are supplied with 
CO, they appear pure white. Most inexperienced persons, espe- 
cially when contrasting the tube light with reddish lights, criticise 
the colour as being too blue without realising that daylight is a 
decidedly bluish white. The laws of nature make the operating 
expenses of the pure white-light tube almost double that of the 

ellow. light tubes, because the eye is affected to a maximum degree 
by yellow rays. But the white tubes which simply contain СО, 
have been used for over a year by stores in their ribbon departments 
for matching colours, day and night, because their spectrum remains 
absolutely constant. There are many other industries also where 
colour values are of vital importance. Also, since the colour factor 
is now under perfect control, those light rays can be scientifically 
selected which are essential for the forcing of all kinds of plant 
life, flowers, fruits and vegetables. The colour of the light can be 
varied by feeding the tube with any gas, or by using multiple valves, 
&c., various gases can be mixed within the lighting tube itself. 

It is hoped that the facts in this Paper show that electric illumina- 
tion resulting from incandescent gases or vapours has vastly less 
limitations than when solids are used, because the molecules or 
atoms are free to vibrate, while those of solids are not. 


THE PRESENT STATE OF DIRECT CURRENT 
DESIGN AS INFLUENCED BY INTERPOLES. 


The following is an abstract of the discussion which 
took place on the Paper read by Messrs. F. H. Page and 
Е. J. Hiss before the Institution of Electrical Engineers. We 
gave an abstract of this Paper in our last issue. 


Mr, F. E. USSING said that the authors had used Dr. Breslauer’s 
formula for reactance voltage and rightly pointed out that the term in that 
formula, which took into account the reduction in maguetic reluctance 
due to the auxiliary pole being placed exactly over the coils undergoing com- 
mutation, was not neces for machines with solid pole pieces. He, the 
speaker, would go further and say that it was not necessary at all. The 
Paper again brought to the front the important question whether d.c. 
machine designs should be completely rearranged on the interpole basis 
or not? The authors seemed to advocate standardising machines of out- 
puts above 40 to 50 kw. on the interpole basis, but considered the standard. 
ising of machines below this output as likely to be uneconomical. He 
was of almost the opposite opinion and believed it was most rational 
in all cases to consider the interpole machines аз а special line of 
machines. It would perhaps be possible in some degree to standardise 
the smaller macbines on an interpole basis, іп so far as one would be able 
to use most of the mechanical parts of the normal machines also for the 
interpole machines, and one could in many cases with advantage provide 
the 500-volt machines with interpoles ; but for machines above 50 kw. 
he believed that standardising on ап interpole basis was quite out of 
the question, due to the greatly varying working conditions for machines 
of greater outputs; even with normal machines they could hardly stan- 
dardise above 200kw., and he did not see that the authors of tbe 
Paper had given any proof to the contrary. For instance, they stated 


that the heating limit was the same for machines with and without 
interpoles. He had always found that the interpoles impaired the 
ventilation very considerably. Furthermore, they stated themselves that 
а reduction in commutator copper for the interpole machine was to a 
certain extent more apparent than real. This, he thought, could also be 
said of the gain in efficiency claimed by the authors for interpole 
machines. Не generally found that the efficiency was about the same 
{ог interpole as for normal machines. Не believed that interpoles had 
their own useful field, but found that many firms had gone in for the 
interpole machines on a far too general scale. He was of opinion that 
all the known and possible improvements in direct-current dynamo design 
should be fully utilised before turning to the use of interpoles. Series 
parallel windings with equalisers under the Arnold patent might in many 
cases prove useful. Several Continental firms were using these windings 
extensively and with good results, and he found the authors’ statement 
regarding this winding rather ambiguous. He would like to draw atten- 
tion to a new improvement in direct-current windings—namely, the use 
of equalisers between the various separate parallel windings of a multiple 
circuit doubly re-entrant duplex or multiplex winding. This patent was 
the invention of Franklin Punga. The arrangement was illustrated in 
the diagram (Fig. 6). The normal multiple-circuit doubly re-entrant 
duplex or multiplex windings without equalisers could only be used to 
their full advantage when the voltage between the segments belonging to 
the different parallel windings was equally distributed ; that was to say, 
the potential between segments 1 and 2 should be exaotly half of the 
potential between segments 1 and 3; but, without special means of bring- 
ing about this condition, it was rather dangerous to use those windings, 
as it might happen that the potential was very unevenly distributed 
between the segments, which would give rise to very great equa- 
lising losses over the brushes. The winding shown in the dia- 
gram was a multiple-circuit doubly re-entrant duplex winding. The 
normal equaliser connections for one winding were shown at the 
bottom, and the lines at the top indicated the normal equaliser соппес- 
tions for the other winding. The corresponding equaliser rings of 

two parallel windings were connected through the equalisers indicated on 
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Fic. 6.—MULTIPLE CIncuir Dousty Heg.gNTRANT DUPLEX WINDING 
WITH SPECIAL COMMUTATING CONNECTIONS. 


the left of the diagram, and by means of these connections an equal 
division of potential between adjacent segments was ensured. It would 
be seen tbat the point e, which should be of the same potential as 
segment 3, was connected through two equaliser rings and the connec- 
tion o. The complete equalising connection was denoted by the letters 
а, ö, о, c, d, e. The potential of point e lay midway between the potential 
of segments 2 and 4. The potential of segment 3 would, therefore, also 
be midway between 2 and 4. His firm were also finding that winding 
useful for interpole machines, especially turbo machines for low voltage. 
He believed that windings and improvements like those he had mentioned 
would considerably extend the field for normal continuous-current 
machines, and at the same time should tend better to define the wide but 
nevertheless limited field of interpole machines. 

Mr. A. G. ELLIS said that the authors had given a good account of the 
several factors which were brought into prominence by the application of 
interpoles, but he did not think their conclusions could be regarded as 
perfectly general. The employment of interpoles had in itself been made 
far too general a matter. Interpoles had a definite and legitimate field 
of application, but their application to cases where a good design could 
be obtained on ordinary lines was not justifiable. Tho authors stated in 
the Paper that “the development of the interpole has led to a better 
mechanical design which ensures а more efficient ventilation at a lower 
works cost due to the greater saving in material.” It would seem to be 
implied from this that the saving in material was a consequence of the 
more efficient ventilation, and that interpole machines had as an inherent 
property better ventilation. It should be remembered that the better 
mechanical designs and ventilating schemes were equally applicable to 
machines without interpoles ; in fact, a modern non-interpole machine 
had d cidedly better heat dissipating facilities on acsount of the fact that 
the sir circulation was not impeded by the interpoles. Then as to 
the statement “lower total works cost due to the greater saving in 
material "; it should be noted that the interpole machine was essentially 
a copper machine, and the present high price of copper would have a 
marked influence on the total works cost. Further, although an inter- 
pole design might in certain instances show a slight total economy in 
material, there were the extra labour charges associated with the interpoles 
which tended to offset any such saving. In the surfaces marked in Fig. 3 of 
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the Paper a difference should be made for large and small machines; as in 
the latter, where the stampings were mounted directly on the shaft, the 
internal cylindrical surface of the armature, even if it had ventilating 
tunnels, contributed only in a very small degree to the heat dissipation. 
He had found that for high speed alternators a useful surface 
on which to reckon the watts per square decimetre was the total 
external surface of the core— i.c , the internal and external cylindrical 
surfaces and the two end surfaces of the core. As to commutation 
limits, the authors called attention to the distorting effects of 
the armature in variable speed machines when running at top = 
with the weakest field, and the obtaining of the low reactance voltage 
by use of large commutators with many segments, and the use of 
strong fields. These points could not be too strongly emphasised, as 
there might exist the impression that, with the interpoles to take care of 
the commutation, few segments and high reactance voltages might be 
employed without tronble. Such procedure was in no way justified by 
interpole designs. A matter which became very prominent in wide 
range variable speed motors was that of flashing over the commutator at 
top speed. A motor with a speed range of 4: 1 or 5: 1 might have at 
certain poiats on the commutator a voltage per segment several times the 
average voltage per segment, and there existed between certain points а 
potential much greater than the actual terminal voltage. Oelschlaeger 
had recorded some tests in the Elektrotechnische Zeitschrijt, March 7th. 
He found by test that а 500 volt 21 n.r. 200-875 revs. per min. motor 
had a voltege of over 800 volts existing at the commutator at the highest 
speed. The reason for this was the uneven distribution of potential 
-caused by the much distorted field. The conditions were clearly shown 
by the adjoining diagram which he exhibited, which showed the results 
on & 50 n.r. 500 volt 200-1000 revs. per min. motor, which Mr. Hobart 
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had carried out and kindly placed at his (Mr. Ellis’) disposal. Figs. 1 
and 2 showed the resultant flux distribution at 200 and 1000 revs. per 
min. respectively with the armature loaded. The dotted curve indicated 
the field lux at no load. Figs. 3 and 4 showed the potential distribution 
around the commutator at those two speeds. At 1,000 revs. per min. 
there existed, between certain points of the windings and on the commu- 
tator, a voltage of about 1,000 volts, although the voltage between brushes 
was only 500. The flux curves in Figs. 1 and 2 also represented the curves 
for the volta per segment. The volts per segment reached п value of five 
times the average volts per segment. The interpoles themselves did not 
assist in overcoming the distortion even if they extended the whole length 
of the armature, and such proportions were undesirable and uneconomical. 
It appeared that a distributed compeneating winding was better in such 
cases, as the distortion would be much reduced and the flux curve 
assumed almost the shape of the dotted curve in Fig. 2 due tothe main 
field. The Paper mentioned that the interpole core should be made 
circular in section. This was quite correct. It was remarkable that the 
four typical examples given by the authors each had a rectangular pole 
extending the whole length of the armature. The shape of the interpole 
affected the shape of the main pole, and he did not quite follow the argu- 
ment for a square main pole. He believed that the best use might be 
made of the space by employing circular main poles and circular inter- 
poles set at the ends of the armature. Of course, this was not possible if 
the interpoles were very wide, but he did not think wide interpoles were 
required in other than rare cases. Mr. Hobart had recently investigated 
designs of various rating over a wide range of speed, and found that it 
was not more economical, nor advantageous, to use interpoles for speeds 
below the following: 250kw., 250 volta, 500 revs. per min.; 500kw., 
500 volts, 500 reve. per min.; 1,000 kw., 1,000 volts, 250 revs. per mia. 
Mr. B. E. GLENDENNING said two very interesting formule were given 


in the Paper, but these would, however, never come into general use. 
The more complicated a formula was the more it would be distrusted. 
He thought the introduction of new formule undesirable. He was glad 
the authors did not advocate the practice of interpoles for small machines, 
and even in large macbines he was of opinion that the advantage was 
nothing like so great as it was assumed to be. He did not, however, 
wish to discourage the use of interpoles, as they were extremely useful 
in certain circumstances. 

Mr. В. POHL (communicated) said he had strongly advocated the use 
of interpoles, not only for variable speed motors, but also for most 
machines above 40 n.».; he was pleased to see that the authors in their 
Paper arrived at very similar conclusions, and that they corroborated his 
views as to the question of wide versus narrow interpolar arc, the advan- 
tages derived from axially shortening the poles, the number of main and 
auxiliary poles employed, &c. There were one or two points, however, 
with regard to which he would like to express a somewhat different 
opinion. When the reactance voltage was small or compensated, the 
ratio of the ampere-turns for the gap and tooth to the armature ampere- 
turns under pole arc was not negligible, but generally should not fall 
below unity, because otherwise the field under the weakened pole tip 
would become reversed and cause greatly increased iron losses. It was 
this consideration and not always the mechanical limit which settled the 
length of the air-gap in interpole machines. Fig. 5 in the Paper, showing 
the length of the air-gap as a function of the armature diameter, though 
fairly well in accordance with modern practice for four, six and eight. pole 
machines respectively, should therefore be considered with reserve, as the 
length of the gap was very nearly inversely proportional to the number of 
poles, ceteris paribus, In regard to the permissible voltage per segment, 
the authors һай not stated whether their figures 20 to 25 volts referred 
to the average or the maximum value. In any case it appeared to be 
low, as in his experience even for turbo-generators a maximum voltage of 
40 volts per segment was permissible, whilst in ordinary machines even 
50 to 60 volts could be dealt with, provided that in the general design of 
the armature and commutator due care was exercised. As to the number 
of interpoles, the authors said that this might be smaller than the 
number of main poles provided that the armature had а series winding. 


Theoretically, he considered for all kinds of windings the number of 


interpoles could be equal to one-half that of the main poles. In 
practice, however, the authors had found that the sphere for machines 
with a reduced number of interpoles was very limited and their operation 
less reliable. From experiments carried out two years ago in the test 
room of the Phoenix Dynamo Mfg. Co., he could confirm that state- 
ment. The interpolar arc was, in his opinion, primarily fixed by the 
width of the actual commutation zone—as part of the neutral zone— 
which should be covered with ample margin. The number of slot pitches 
in the arc was a consideration of secon importance, although in 
smaller machines it should not altogether be lost sight of. In conclusion, 
he would emphasise the author’s valuable hint that the most economical 
machine was not necessarily the one with the highest output coefficient. 
Mr.W. E. ROBSON (communicated) said that as the result of some years’ 
experiments in the construction, manufacture and application of interpole 
machines, he thought it possible that their greatest future would be as 
variable speed motors. Prior to their advent a diroct variable speed 
electrical drive for certain classes of machinery was hardly possible, for 
the cost of a variable speed shunt motor even for a 3 to 1 range was so 
much above the price of a standard shunt motor as to make it much 
cheaper to employ gearing. Further, in spite of the claims made for 
the variable speed motor it was not generally a sparklessly running 
machine at the high speeds. Using interpole motors it was possible to 
get a 6 to 1 speed range by shunt field regalation, which would operate 
completely without sparking and stand heavy momentary overloads at 
the top speed. Taking, however, the case of constant speed dynamos, 
the question as to whether the interpole type would displace the present 
general form would be decided mostly on the question of works cost. 
Competition was now excessively keen and many firms were glad to 
accept orders at prices which precluded the possibility of supplying any- 
thing but the cheapest article that would meet the specification. The 
fact that constant speed dynamos with interpoles were frequently sup- 
plied showed that in those cases the manufacturer was convinced that 
it was cheaper to adopt the interpole type than to face the cost of con- 
structing a normal machine of good commutating qualities. Prior to 
the use of interpoles, the output of even 500 volt dynamos in many cases 
was limited by sparking and no great attempt been made therefore 
to improve the ventilation. But now in those cases, if interpoles were 
used, the heating might become the limit, and to enable a small size of 
frame and armature to be used, greater attention had to be given to the 
ventilation, with the result that іп many cases а direct saving occurred, 
or more generally a lower price could bequoted and the order secured. He 
could not see that the claim for standardised interpole dynamos was 
justified. The saving in cost due to lessened copper on the main poles 
due to smaller air-gaps would be much more than offset in most cases by 
the extra labour and material costs of the interpoles and their windings. 
The cooling surfaces taken into account by the authors in determining their 
constants for temperature rises were of interest, but the method used in 
the case of field coils was open to criticism. In most machines there 
was а clear layer of stagnant air between the inner surface and the pole 
owing to the magnet frame. The layer of presspahn, red rope paper, &c., 
on the inner ride of ooils was also prejudicial to effective conduction or 
radiation. The relative efficiency of interpole and ordinary type machines 
was likely to remain more or less obscure, as there was а dearth of data 
of machines for identical conditions. It would appear that the efficiency 
of the interpole machine was likely to be higher than that of the ordinary 
dynamo at light loads, but for full loads the position would be reversed 
owing to increased losses caused by the field, &c., while the additional 
loss in the commutating pcle coils came in also. - 
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PHYSICAL SOCIETY. 


At the meeting held on May 24th, Prof. J. Perry, F.R.S., Presi- 
dent, in the chair, a paper on 


“Тһе Measurement of Mutual Inductance by the aid of 
Vibration Galvanometer " 


was read by Mr. А. CAMPBELL. The measurement of mutual in- 
ductance is of importance, not only in electrical science, but also in 
electrotechnics ; for example, it forms the basis of the magnetic 
testing of iron by the ballistic method. Carey Foster's method of 
comparing а mutual inductance with a capacity is one of the most 
convenient methods, and the formula is very simple, being M = К К^, 
where К is the capacity (in farads) and R and r are resistances. The 
great advantage gained by the use of а vibration galvanometer in 
methods for measuring capacity or inductance—e.g., Wien's methods 
and Anderson's (as used by Rosa and Grover)—led the author to 
apply it to the Carey Foster and the Hughes. Rayleigh methods. 
He found, however, that with alternating currents it was necessary 
to modify the Carey Foster method by adding a series resistance 
in the condenser branch; this left the formula М = KRr unaltered 
and gave an additional formula involving the ratio of a mutual and 
a self-inductance. It turned out that this modification had been 
suggested by Rowland. The modified method is extremely con- 
venient, the two adjustments required for а balance being indepen- 
dent апа the result not involving a knowledge of the frequency ; 
the use of the vibration galvanometer is a great impro\ement, 
making the method independent of the wave form of the current 
used. The author next discussed vibration galvanometers. They 
belong to the class of tuned (or resonance) instruments, the use of 
which in such measurements is due to Max Wien, whose work on 
the subject, beginning with his tuned optical telephone in 1891, is 
of the utmost value, &nd includes many methods which are now 
standard. If the detecting instrument used in a null method (with 
alternating current) is adjusted so that its natural period is in tune 
with that of the applied voltage, it will be set into strong resonance 
and will be enormously increased in sensitivity for this particular 
frequency, practically ignoring in comparison all the other compo- 
nents of the wave-form. Thus in any method in which the tuned 
instrument is used, а sine wave-form may be assumed. Rubens 
brought out his vibration galvanometer in 1896, the moving part 
being small soft-iron needles (on a torsion wire) polarized by a pair 
of magnets with post windings carrying the current to be measured. 

The author exhibited a vibration galvanometer of another type, 
having a moving coil controlled by an adjustable bifilar suspension. 
By adjusting the tension of this the tuning is very easily effected. 
For measuring the frequency to which a tuned instrument is 
responding, it is convenient to use the Hughes-Rayleigh method, 
in which a known self-inductance is compared with an unknown 
mutual inductance, the balance being dependent on the frequency. 
The author showed such an arrangement in which the slide-wire 
was graduated directly in frequency (per sec.). With accurately 
known frequency on the other hand, the method gives absolute 
values of L aud M. 

In conclusion, the author gave results of tests (by several 
methods) of a standard mutual inductance of 0°05 henry. The 
Kirchhoff method with direct deflection on a ballistic galvanometer 
(of measured time of swing) gave a mean of 0:05014 henry, while 
the Carey Foster method gave 0 05009 henry ; the probable error of 
the latter was much smaller than that of the older method. 


Mr. A. RUSSELL thanked the author for his most interesting and 
instructive demonstration. He considered that the bifilar method of 
suspending the vibrating coil was a great improvement on the single wire 
method described by Wien in the Annalen der Physik in 1901. In the 
Physical Review of last December Mr. Wells states that an alteration of 
0:3 per cent. in the length (about 12cm.) of the strétched wire of a vibra- 
bration galvanometer, when tuned, diminished the amplitude of the 
oscillation to less than one-fifteenth of its former value. The resonance 
point is very sharply defined. Hence to work such an instrument at its 
greatest sensibility it must be most accurately tuned and it must be 
supplied with a current of almost absolutely constant frequency. When 
used to measure currents, the shape of the wave must be known. Mr. 
Campbell], however, apparently uses his vibration galvanometer mainly 
in null methods, and so any kind of interrupted or alternating current 
ean be used, the shape of the wave being almost immaterial. He 
noticed that Mr. Campbell obtained his balance very rapidly by adjust- 
ing both the tension of the suspending spring of his galvanometer and, by 
means of a simple interrupting device, the frequency of the supplied 
current during the course of the same experiment. The suggested 
method of measuring frequency was extremely ingenious. He asked 

whether Mr. Campbell had found it necessary to take into account the 
** effective internal resistance of the condensers he used in his testa. 

Dr. ECCLES asked the author for information as to the differences in 
performance between vibration galvanometers like the one shown, which 
employed rotational vibrations, and string galvanometera such as that of 
Einthoven, where the vibrations are transverse. The latter is a tuned 
instrument, and, it has been stated, has been used in the measurement 


| 


of inductance, with what method and degree of success Mr. Campbell 
might know. 

Mr. ROLLO APPLEYARD said the author's methods should be appli- 
cable to the case of an inductance shunted by а capacity. In that event 
it would be useful for measurements of the inductance of telephone 
cables, If it could be adapted to that purpose it would be of great service 
in affording a rapid means of determining the '* attenuation constant," 
when frequency was of importance. 

Dr. R. S. WILLOWS said the suspension used by the author was an 
improvement on those in general uge, which were liable to be broken 
when changing the frequency. | 

Mr. CAMPBELL, inreply to Mr. Russell, said that the second formula 
in the modified Carey Foster method involved the resistance in series 
with the condenser. With а mica condenser it gave results in such close 
agreement with the first formula that it precluded the possibility of any 
apparent resistance in the condenser of the order observed in certain con- 
densers by Rowland and by Mr. Russell. The author was not aware of 
the use of the Einthoven string galvanometer as a vibration galvanometer, 
but if the damping could be made small enough there seemed no reason 
why it should not be so used. In reply to Mr. Appleyard, he thought 
that one of M. Wien’s methods would be applicable. 


A “Note on the Rate of Decay of the Active Deposit 
from Radium,” 


by Messrs. W. WiLsoN and W. MakowER, was taken as read. In 
some experiments in which the ionisation produced by the 
a rays from radium C was balanced against that produced by 
the more penetrating 8 and + rays, it was found that after a short 
time these two ionisations were no longer exactly equal, however 
carefully they had been adjusted to equality at first. A similar 
effect had been noticed by Brousson, and was attributed to the 
slowly-moving 8 rays emitted by radium B which is present with 
the radium C. Since these rays are emitted by radium B, whereas 
the a and more penetrating f rays are emitted by radium C, it is to 
be expected that the rate of decay as measured by these two types 
of radiation will be différéiit. The author's experiments test this 
point and confirm the view that the observed difference in the rate 
of decay as measured in the two vessels is due to the slowly-moving 
B rays emitted by radium B. 

Mr. 8. а. Brown exhibited “ Apparatus for Relay Working of 
Long Submarine Telegraph Cables." 


THE “VARIABLE” ELECTRIC LAMP. 


The advantages of an electric lamp that can be turned high or 
low, with a corresponding reduction in the current consumed, have 
always been admitted, and most lamp makers have made attempts 
in that direction. In the Variable" lamp these difficulties are 


solved in a somewhat novel way, and where it is desired to vary 
the light this lamp may be found advantageous. 

It contains two filaments of high and low candle-power respectively, 
which can be used separately, or the two in parallel; therefore tho 
lamp will give three distinct candle-powers, and the current used 
is approximately in proportion to the light given. A 5-16 c. p. lamp 
will give 5, 16 or 21 c.p. at will, by simple rotation of the lamp. 
Any combination of candle-powers can be made above 23 c.p. 

The lamp is made to fit any standard lamp-holder. ‘There are 
three contacts at the top of the lamp, one being common to the 
two filaments, whilst the other two are connected to each of the 
two filaments respectively. The lamp can be twisted so that a con- 
nection is made to both the filaments at once, or the filaments can 
be used separately, thus giving & choice of three candle-powers. 
This wil at times be found of great advantage, and will tend to 
economy in current consumption. 

These lamps are supplied by the “ Variable" Electric Lamp Synd. 
of 82, Victoria-street, London, S.W. 
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PATENTS IN 1906. 


THE report of the Comptroller-General of Patents for 
the past year, which has just been issued, and which we 
give elsewhere at some length, is of particular interest as 
showing the effect of the Patents Act of 1902. There 
was a good deal of misgiving when this Act came into 


force, because it was contended that the method of search 


to which it gave effect would be of little value owing to 
the fact that the search applied only to British patents, 
and also because, as is well known, most patent actions in 
the Law Courts do not depend simply upon anticipation by 
previous patents, but upon the state of common knowledge 
at the time when the patent was filed. It was also felt that 
the fact of a specification being accepted by the Patent 
Office after search would be taken as an indication that the 
patent was certainly valid, thus giving it a spurious value. 
But these forebodings do not appear to have been fulfilled. 

The new Act only came into force in 1905, and there- 
fore the year under review, which is the second to which 
the Act applies, is the first one to which we can look for 


THE ELECTRICIAN, JUNE 14, 1907. 


the true effects of the Act to be traced. There was a 
sudden change noticeable in 1905, complete specifications 
in that year numbering 18,806, whereas in 1903 there 
were 15,831, and in 1904 there were 15,925. A consider- 
able part of this increase was no doubt due to the more 
expeditious filing of complete specifications necessitated by 
the shortening of the time allowed for completion from 
nine to six months; but in 1906 it is noticeable that the 
number of complete specifications was 18,228, which is 
still very much higher than the numbers for 1903 and 
1904, and not very much lower than that for 1905. As 
there is no corresponding explanation for the past 
year, it can only be concluded, in the words of the Comp- 
troller, that inventors generally have appreciated the 
benefits of the official search. 

Опе effect of the search has been that a great number of 
specifications have been amended, such amendments being 
often the result of conference between the Examiner and 
the applicant. Naturally this course would be preferred 
as а rule, since non-compliance means that the name and 
number of those patents which in the opinion of the 
Examiner are prior patents are stated in the specification 
before it is issued. It will be recognised how very gene- 
rally modifications are desirable, when it is mentioned that 
no less than 8,785 specifications were amended out of а 
total of 15,369 that were accepted. In 556 cases, however, 
reference to a prior patent was officially included in the 
Bpecification. 

It is also noticeable that whereas in the 10 years prior 
to 1905 the average annual number of applications which 
became void due to corresponding complete specifications 


not being filed was 196, in 1905 no less than 1,374 became 
void in this way. This, no doubt, is due also to the official. 


investigations. We think, therefore, that it will generally 
be agreed that the search necessitated by the Act of 1902 
has had a salutary effect. It has in no way diminished 
the nuniber of desirable patents—indeed, the reverse seems 
to be the case—but it has probably avoided the completion 
of a considerable number of useless patents. It has, pro- 
bably, tended to discourage the taking out of patents for 
objects other than the protection of a real invention, and 
it has doubtless been beneficial, as was suggested by Sir 
Edward Fry’s Committee that it would be, to honest and 
bona fide applicants, and we do not doubt that it has ren- 
dered many patents of greater value, owing to their form 
being more satisfactory as the result of amendment. 

With regard to the trend of invention during the past 
year, the small increase in the number of applicants over 
that in 1905 appears to be in a large measure due to 
activity in the automobile industry. For example, there 
have been a large number of inventions to prevent skidding. 
Also there seems to be great activity after any serious 
accident of a mechanical kind. Thus, following the motor- 
car accident at Handcross Hill, and also the tramcar 
accident at Highyate, there were many applications for 
emergency brakes. The tragedies at Merstham and Rugby 
incited inventors to look for systems for locking the doors 
of a train in motion, either automatically or by means 
under the control of the guard or driver. Curiously 
enough, flying machines have not attracted the attention 
that might have been expected, but the competition 
between gas and electricity for lighting still gives rise to 
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a good deal of activity. Inventions in gas lighting relate 
chiefly to incandescent burners, and those in electric light- 
ing to metallic-filament lamps and the use of metallie 
substances in the electrodes of arc lamps. Telegraphy, 
contrary to what might have been expected, does not 
receive mention m the report in connection with the past 
year, though in 1905 this was one of the subjects in which 
the number of complete specifications issued was larger than 
in any previous year. 


REVIEWS. 


(Copies of the undermentioned works сап be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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Mechanical Theories of Electricity. 1. Bases d'une Theorie 
Mécanique de I' Electricités. By M. SELIOMAXN-Lur. (Paris: H. 
Dunod & E. Pinat.) 3 fr., 206 pp. crown 8vo. 2. Erklärung der 
Gravitation, der Molekularkräfte, der Wärme, des Lichtes, 
der magnetischen und elektrischen Erscheinungen aus 
gemeinsamer Ursache auf rein mechanischem, atomisti- 
schem Wege. By Dr. Јонлмм SanuLka. (Vienna: Carl. Fromme.) 
M. 5. 


The natural craving for uniformity and simplicity which is 
the driving force of all philosophic speculations has sent large 
numbers of physicists ap the quest of an all-embracing theory 
which shall reduce electromagnetic phenomena to purely 
mechanical conceptions. Two more such attempts are now 
before us, and they proceed on almost diametrically opposite 
lines. M. Seligmann-Lui begins with pure energetics, and 
after dismissing the one-fluid theory of electricity in a single 
sentence, on the ground that the mass of such a fluid is undis- 
coverable by the most delicate balance, he uses a formidable 
array of mathematics to prove that electricity is © a function 
of the parameters which define the state of matter." After an 
equally elaborate investigation of conductivity, he is obliged to 
confess his inability to explain the structural conditions deter- 
mining it. When he comes to account for electrolysis, he 
assumes that “the atoms are not entirely insulating, but still 
the liquid is а bad conductor." An attempt is made to explain 
electric and magnetic fields by the deformation of ether par- 
ticles contained in it, but this type of explanation breaks down 
when it comes to gravitation, and the author then declares the 
problem ‘insoluble or inaccessible." It is difficult to see what 
he has gained by discarding so much successful work of his 
predecessors. 

Dr. Sahulka's work is bolder and more comprehensive. He 
altogether discards action at a distance, and acknowledges 
nothing but collisions between particles of ether or matter as 
transmitting force and energy. He uses little mathematics 
and no numerical calculations. Ether consists of very small 
ponderable masses, which lose no energy in mutual collisions, 
but do give up energy to atoms of matter when colliding with 
them. These collisions are made to explain gravitation somc- 
what on the lines of Boscovich's hypothesis. But they are 
also made to explain light and radiation generally. The energy 
taken up by atoms from ether particles is restored to them in 
the form of “transverse impulees” which make the ether 
particle describe a zigzag path when colliding with further 
ether particles. These zigzag “vibrations” constitute light. 
It is, of course, by no means obvious why chance collisions 
should produce a zigzag path, but they certainly do so in the 
author's diagrams. 

An electric current is simply a current of ether, which for 
some occult reason travels more easily through a metal than 
across an air-gap. The direction of the ether stream, be it 
noted, is that of the “ positive” current. The free exchange 
between the ether inside and outside the wire brings about a 
current of ether outside the wire in the same direction, but 
decreasing in strength with the distance from the wire—a 
decrease which produces a rotation of the ether particles, and 
this constitutes magnetism. The author, however, encounters 
insuperable obstacles in attempting to explain permanent 
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magnetism (р. 150), and this is hardly to be wondered at. 
The author alleges with reason that the accepted electron 
theory does not account for the electric field. It does not 
profess to do so, but prefers to accept it as a simple postulate. 
It certainly explains nearly everything elee. There is a certain 
fascination in the prospect of a complete reduction of electro- 
magnetic: phenomena to mechanics, but it should be borne in 
mind that even the simplest mechanical processes, such as 
collisions, may in ultimate analysis prove just as unthinkable 
as action at a distance. 


The Manufacture of Light. By S. P. Тномрвох, D.Sc., F.R.S. 
(London : Macmillan & Co., 1906.) 1s. net. Pp. vi.—67. 


This little book is a reprint of the discourse delivered by the 
author to working men during the meeting of the British 
Association at York last year. ‘The whole subject is reviewed 
in a simple and clear manner, though to some people the title 
may appear a little misleading, as the book is concerned solely 
with the conversion of energy into light and not with the ob- 
taining of the energy in suitable form. It is the word “ manu- 
facture " which may give that idea. Luminous efficiency is 
dealt with at some length, as a'so the value of the radiation 
spectrum in showing us how very inefficicnt all our artificial 
sources of light really are. In that way the problem of the 
production of light and the difficulties involved in further pro- 
gress are clearly stated. The latest developments, both electric 
and gas, are briefly described, and in conclusion a table (de- 
duced from Wedding) is given showing the efficiency and cost 
of a number of sources of light; in the latter, our gas friends 
are likely to take exception to the heading of a column 
“ Poison,” giving the cubic inches of CO. produced per candle- 
hour. The book will be found useful by those who wish to 
obtain a general view of the subject with a minimum of 
trouble. 


Practical Methods of Inorganic Chemistry. Ву Е. Моло 

Perkin, Ph.D. (London: Archibald Constable & Co.) 28. 6d. net. 

Рр. vii.—152. | 

It is à common experience that “ preparations " are very 

generally restricted to organic chemistry, and when students 
pass beyond the student stage research generally tends towards 
organic bodies, partly because organic chemistry is the fashion, 
and partly because the methods of attack proceed along recog- 
nised lines. To those who realise that a good deal is gained 
by carrying out inorganic preparations the present volume will 
be welcome. After a short introductory ea 55 on chemical 
methods, seven chapters are devoted to actual preparations, 
including salts, halogens, metallic oxides, acids, metals and 
metalloids ; these are followed by some useful tables and notes 
on preparing reagents. | 
Some Founders of the Chemical Industry. By J. Fenwick 

ALLEN. (London: Sherratt and Hughes.) $5 net. Pp. xxiii. —289. 

This book is a reprint of biographical articles which appeared 

in the Chemical Trade Journal. The subjects, who were 
closely connected with the success of the alkali and other 
trades in their early days, are William Gossage, J. C. Gamble, 
James Muspratt, Andreas Kurtz, Henry Deacon, James 
Shanks, Christian Allhusen and Peter Spence. Аз might be 
expected, they dealt with purely chemical applications and 
were before the days of electrochemistry. The author remarks 
in his preface that “the main purpose in re-publishing these 
memoirs is not only to put into worthy and permanent form 
the story of lives that deserved to be remembered, but also to 
indicate to their successors the path that led to fame and 
aflluence.“ 


L’Année Electrique, Electrothérapique et Radiographique. 
By Dr. Fonkau рк CounMELLEs. (Paris: Ch. Béranger.) 3fr. 500. 

We have received the seventh issue of this work. In spite 
of its title, it is not altogether devoted to the medical applica- 
tions of electricity. After an interesting chapter giving a very 
complete account of the year’s new inventions, lighting, heat- 
ing, traction and wireless telegraphy are briefly discussed ; but 
a large portion of the book is, of course, devoted to electro-and 
radio-therapeutics. A chapter is given to jurisprudence and 
its relation to medico-electrical work, in which it is contended 
that administering of the X rays should be restricted by law 
to persons who are properly qualified. 
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RECENT CONTRIBUTIONS TO ELECTRIC WAVE 
TELEGRAPHY.* 
BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 
(Continued from page 312.) 


Turning, then, from transmitters to receivers, we may notice one or 
two recent types. By far the larger portion of electric wave tele- 
graphy was until a few years ago conducted by means of some form 
of coherer either requiring tapping or else self-restoring The 
coherer in certain forms has the advantage that a current of about 
0:1 to 1 0 milliampere can be passed through it апа hence through 
а relay, so that messages can be rinted down by it when using а 
Morse inker in dot-and-dash signals. After that came Mr. Marconi's 
magnetic detector, making use of а telephone to create an audible 
signal. This is now the instrument employed by him on all long- 
distance work. In Germany and the United States a type of tele- 
graphic wave detector has come into use commonly called the elec- 
trolytic receiver. In one form it was in vented in the United States 
by Fessenden and called by him a liquid barretter. It was inde- 
pendently discovered and described shortly afterwards in Germany by 
W. Schloemilch, and ie generally there called the electrolytic detector 
(see Fig. 12). Itconsists of an electrolytic cell or vessel containing some 
electrolyte, usually nitric acid. In it are placed two electrodes, one 
а metal or carbon plate of large surface and the other an extremely 
fine platinum wire prepared by the Wollaston process, а very short 
length of which is immersed in the liquid. А convenient plan is to 
prepare a Wollaston wire of silver, having а core of platinum, which 
is drawn down until the latter is only qg mm. in diameter. If the 
electrolyte is strong nitric acid, then when the above wire is im- 
mersed to the depth of a millimetre the acid dissolves off the silver 


Fic. 12.—ELEcTROLYTIC DETECTOR. 


and leaves the fine platinum wire exposed as an electrode. This cell 
has its two electrodes connected respectively to а receiving antenna, 
and an earth plate, and also to & circuit containing & shunted vol- 
taic cell and a telephone (sce Fig. 18). The voltaic cell sends a current 
through the electrolyte in such a direction as to make the fine wire 
the positive electrode or &node. Some dispute has taken place 
whether the cell will work when the fine wire is the negative elec- 
trode Fessenden, who adopts a thermal theory of the cell, claims 
with Rothmund and Lessing that it is equally sensitive whether 
the small electrode is positive or negative. 

According to one theory, the action of the cell as a wave detector 
depends on the power of the oscillations to remove the so-called 
polarisation of the electrodes or adhering films of ions. According 
to another theory it is due to the heating action of the oscillations 
on the small electrode and liquid in its neighbourhood. In any 
case the action is just as if the resistance of the electrolytic cell 
were suddenly changed, either increased or decreased. It has also 
been found by Rothmund and Lessing that the cell may be made 
to supply its own electromotive force. If we form a simple polar- 
isable voltaic cell with fine zinc and platinum wires, immersed in 
dilute acid, and connect a telephone or high resistance galvano- 
meter to these elements, then when electric oscillations pass through 
the cell the current sent by it through the telephone or galvanometer 
is momentarily increased. That the action is not altogether due to 
the removal of polarisation films is shown by the fact that the fine 
platinum wire in the Schloemilch form of detector wears away or is 
dissolved in the nitric acid when oscillations are passed for some 
time through the cell, and there is some evidence that gold and 
platinum can be made to dissolve even in dilute acids by the action 
of electric oscillations. | 

* A Friday Evening Discourse delivered at the Royal Institution of 
Great Britain, Friday, May 24, 1907. | 
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In 1904 I was so fortunate as to discover another and quite 
different principle on which a sensitive electric wave detector can 
be based. Ifa carbon filament glow lamp has a metal plate carried 
on a third terminal sealed into the bulb it is well known that a 
current of negative electricity flows from the plate to the positive 
terminal of the lamp when the filament is rendered incandescent by 
a continuous current. This is the so-called Edison effect. It is also 
now known that incandescent bodies discharge negative corpuscles 
or electrons from their surface, and incandescent carbon when in 
а vacuum exhibits this power in a marked degree. Negative elec- 
tricity escapes freely from it, but not positive. In 1904 I was en- 
deavouring to find some way of rectifying electrical oscillations— 
that is, of separating out the two sets of alternate currents and making 
them separately detectable by an ordinary galvanometer. It occurred 
to me to make use of a carbon filament lamp having a metal cylinder 
insulated in the bulb surrounding the filament, the cylinder being 
connected to a platinum wire sealed through the bulb (see Fig. 14). 
This lamp was then used as follows. A circuit was connected be- 
tween the terminal of the metal plate and the negative terminal of the 
filament, the latter being made brightly incandescent by a small bat- 
tery. In this circuit a galvanometer and опе circuit of a small trans- 
former or induction coil was inserted. On connecting the other circuit 
of the transformer between an antenna and the earth I found that 
oscillations set up in the antenna caused a deflection in the ordinary 
mirror galvanometer (see Fig. 15). The action is as follows. The 
antenna oscillations induce others in the circuit of the transformer 
which is in connection with thelamp. А movement of electricity in 
this circuit, which consists in the flow of negative electricity from the 
filament to the plate through the vacuum, can take place, since this 
negative electricity is, so to speak, carried across the vacuous space 
by the electrons emitted from the hot carbon. On the other hand, 
negative electricity cannot flow in the opposite direction. Hence 
the glow lamp separates out the two oppositely directed movements 
of electricity and allows only one to pass. 


Fic. 13.—ELECTROLYTIC DETECTOR WITH SnuNTED CELL AND TELEPHONE. 


appliance an oscillation valve. This instrument was shown by me 
to the Royal Society early in February, 1905, and was employed 
by Mr. Marconi soon after as a long-distance wireless telegraph 
receiver in conjunction with other improvements. M. Tissot, of 
the Naval College, Brest, in France, has made use of this glow 
lamp detector, and with а sensitive galvanometer has received 
signals at a distance of 50 km.“ Employing a special form of 
transformer and a telephone in place of a galvancmeter, Mr. 
Marconi has used it for some time past over distances of 200 miles 
or more and finds it a very sensitive form of receiver. Since this 
par-icular form of electric wave detector was brought to notice by 
me Dr. Wehnelt has found that a metallic wire coated with oxides 
of calcium, barium or other earthy metals may be substituted for 
the carbon filament in the vacuous bulb. 

The oscillation valve is capable of giving very remarkable effects 
when used as a receiver with a transmitter producing undamped 
waves. The reason for this is obvious. The valve passes all the 
unidirectional currents in the attached secondary circuit. If, then, 
these are intermittent damped trains, say, having a frequency of 
1,000,000 and 50 trains of 20 oscillations per second, the total time 
during whi: h electric current is passing is only one-thousandth of 
the whole time. Accordingly, if we, so to speak, fill up the gaps 
between the trains of oscillations with other oscillations and gene- 
rate а continuous train, we greatly increase the quantity of elec- 
tricity passing and re-passing any point in the secondary circuit, 
and the indications on a galvanometer in circuit with the valve are 
enormously increased. A true comparison between the two cases of 
damped and undamped waves involves many factors, and is not fair 
unless we compare together transmitters taking the same mean 
power. Generally speaking, however, we may say that not only this 


* See The Electrician, Vol. LVIII., p. 730, Feb. 22, 1907. M. C. Tissot 
** On Ionised Gas Electrie Wave Detectors." 
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glow-lamp detector, but all forms of thermal detector give greatly 
increased effects when employing undamped oscillations. 

I find, for instance, that if undamped oscillations are created in а 
closed-wire circuit which forms part of a circuit-containing capacity 
and inductance shunted across a Poulsen are, I can induce powerful 
secondary oscillations in a similar closed and syntonic secondary 
circuit at a considerable distance, and detect these by the use of my 
oscillation valve and a galvanometer placed as a shunt across the 
condenser in the receiving circuit. 

In fact, the use of undamped oscillations in a closed primary 
circuit and this oscillation valve used with a telephone in a closed 
secondary circuit brings to the front again the possibility of making 
use of so-called wireless telegraphy by electromagnetic induction 
over very large distances. The old form of electromagnetic induc- 
tion telegraphy, as practised by Trowbridge, Preece, Lodge and 
others, made use of relatively low-frequency alternating currents 
in a closed primary circuit, and employed a telephone in a distant 
closed secondary circuit to detect the magnetic field so produced, 
signals being made by interrupting the primary current. I have, 
however, found a means of improving this form of wireless tele- 
graphy. In a closed primary circuit I establish continuous un- 
damped oscillations having a frequency, say, of 100,000 or 200,000 
by the arc method. А+ а distance I place a syntonic secondary 
circuit containing my oscillation valve as a detector, a telephone 
being used with ıt connected between the middle plate and negative 
filament terminal. Both the primary circuit and secondary circuit 
are connected to earth at some point. The signals are made by 
breaking and making the earth connection of the transmitter in 
accordance with Morse code. When the earth connection is made 
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at both ends а sound is heard in the telephone, but not when it is 
broken. This seems to depend upon the fact that the oscillations 
produced by the arc method are not absolutely continuous, but cut 
up into groups, as already proved by the experiment with the 
rapidly-moving Neon tube and helix. 

I have found that it is not necessary to employ a high voltage 
carbon filament, a small lamp with 4 volt filament taking about 
1 ampere works quite as well as a wirele-s telegraph receiver as а 
12 ог 100 volt lamp. The filament has, however, to be at a certain 
eritical temperature to obtain the best result, the vacuum also has 
to be extremely good. There are, no doubt, many possible varia- 
tions of the above-mentioned type of oscillation valve wave detector. 
Every glass vessel containing rarefied gases or mercury vapour having 
electrodes of different sizes or shapes or temperature has some 
degree of unilateral conductivity, and can be used in the above 
manner to separate out the two constituent currents of an electrical 
oscillation and make them detectable by an ordinary galvanometer 
or telephone. I have also tried, with some success, a flame in which 
two platinum wires are immersed, one of which carries a bead of 
potassium sulphate, as a means of rectifying oscillations of high 
frequency. 1t is well known that negative ions are then liberated 
in the flame and negative electricity can pass more freely from the 
electrode which carrics the bead of salt to the other than in the 
opposite direction. I have not, however, found anything as simple 
and useful as the above described low voltage carbon filament glow 
lamp. Moreover, other inventors have endorsed its utility by 
granting it the compliment of imitation. In October, 1906, Dr. 
de Forest described to the American Institute of Electrical Engi- 
neere an appliance he called an audion, which is merely a replica 
of my oscillation valve described to the Royal Society 18 months 
previously, and to the Physical Society of London six months before, 
particularly with reference to its use asa wireless telegraph receiver. 
Apart from the name the only difference introduced by him was to 


852 


substitute a telephone and battery in series connected between the 
middle plate and positive terminal of the filament for the galvano- 
meter used by me connected between the middle plate and the 
negative terminal. As Mr. Marconi had before that time used my 
oscillation valve with a telephone with it for long distance work, 
and M. Tissot has found a galvanometer used as I described it 
effective up to 50 km., the modification made by Dr. de Forest does 
not make any fundamental difference in the operation of the device 
as a wave detector.“ 

. Very closely connected with the question of the production of 
continuous or undamped electric waves is that of the electrical 
transmission of speech through space without wires, in other words, 
wireless telephony. Some considerable progress has already been 
made in this direction. Any complete treatment would require a 
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Fic. 15.—FLEsMiING OSCILLATION VALVE OR Grow Lamp DETECTOR, USED 
АВ A RECEIVER IN ELECTRIC WAVE TELEGRAPHY. 


lecture in itself. If, however, we pass by the investigations of Bell |: 


with the photophone, Simon, Ruhmer, and others with apparatus 


employing the resistance variation of selenium by projected beams | 
of powerful light, and also those of Preece, Gavey &nd others with | 
electromagnetic induction, we may say that at the present time the | 


chief interest attaches to methods of wireless telephony which in- 
volve the use of undamped electric waves. The problem may then 
be stated to be as follows: Articulate speech made against a dia- 
phragm ata transmitting station hasto affect similarly the diaphragm 
of a telephone at a receiving station not connected with it by wire. 

Time only permits me to give you a brief sketch of some interest- 
ing experiments which have been carried out lately by the German 
Wireless Telegraph Co. between Berlin and their large station at 


Receiving Antenna 


Fic. 106. —WinkLEss TEL&rHoNY BY ELECTRIC Waves. 


Nauen, 20 miles distant. At the transmitting station they employ 
12 electric arcs in series, each of which is composed of a carbon 
negative and a water-cooled copper positive electrode. These arcs 
take 4 amperes at 440 volts. In parallel with this series of arcs is 
joined a condenser and inductance, to which is inductively but 
loosely coupled an antenna, from which undamped electric waves, 
800 metres in wave-length, are radiated, having a frequency there- 
fore of 400,000. The oscillations set up in this antenna can be more 
or less enfeebled by shunting them to earth through a microphone 


* In a private letter M. C. Tissot has already acknowledged gracefully 
my priority of invention in this matter, although he himself was inde- 
рау working їп the same direction. I had already shown in the 

yal Society Paper in February, 1905, that the conductivity of the 
vacuous space increased to a maximum value corresponding to a certain 
P.D. between the filament and plate. 
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transmitter M, the resistance of which is varied by the act of speak- 
ing against it (sce Fig. 16). Hence, although the wave-length of the 
emitted electric waves is not altered, their intensity is modulated in 
accordance with the wave form of the sounds impressed on the 
transmitter diaphragm. At the receiving siation there is a receiving 
antenna tuned to the wave-length used, having a quantitative 
electrolytic detector in connection with a telephone coupled induc- 
tively to the antenna circuit. Hence, the vibrations of the trans- 
mitter diaphragm vary the intensity of the radiated electric waves 
but not their wave-length. These waves travel through space, fall 
on the receiving antenna and affect the resistance of the electrolytic 
detector in proportion to their intensity. Hence, the receiving 
telephone repeats the sounds or articulations made against the trans- 
mitting microphone and reproduces speech. The German experi- 
mentalists say that a satisfactory wireless transmission of speech 
сап be made 1п this manner 20 kilometres, ог 12 miles, over water 
with antenne 25 metres, or about 80 ft., high. 

. Ruhmer has recently described in the Elektrotechnische Zeitschrift 
some similar experiments made with a 220 volt Poulsen arc. In 
this case the necessary modulation was impressed upon the radiated 
electric waves by inserting the primary circuit of an induction coil 
in the continuous - current arc circuit and closing its secondary 
tbrough a microphone transmitter and working battery. The re- 
ceiving arrangement involved an electrolytic receiver as just 
described. Prof. Fessenden has recently described very similar 
experiments in electric wave wireless telephony.* We oan, there- 
fore, say that something more than a beginning has been made in 
the art of the wireless transmission of human speech to a distance. 
The energy expenditure is at present considerable, and much will 
have to be done before telephony without wires can be looked upon 
ав coming within the range of commercial work. Nevertheless, 
having regard to the enormous improvements in wireless telegraphy 
in the last seven years, it is quite within the bounds of possibility 
we may soon be able to speak across tha English Channel without 
а wire, and not scientifically impossible.for the sounds of the 
human voice to be some day transmitted from the shores of England 


or the United States to an Atlantic liner in mid-ocean. 


(To be concluded.) 


— 


PATENTS IN 1906. 


The 24th report of the Comptroller-General of Patents has 
just been issued, and from this we give the following extracts : 
The receipts from patents fees were £255,616, as compared with 


£238,047 in 1905, an increase of £17,599; from designs fees £4,844, as 


compared with £4,783, a decreace of £439; and from trade marks fees 
£15,559, as compared with £13,234, an increase of £2,325. The increase 
in trade marks fees is due to the revised scale of feas which came into 
operation at the beginning of the year. The receipts from the sale of 
Patent Office publications were £10,593, as compared with £9,676, an 
increase of £917. The total receipts were £286,142, as compared with 
£265,740, an increase of £20,402. | 

The total expenditure on behalf of the office amounted to £175,272, 
as compared with £159,296, an increase of £15,976, The payments for 
salaries, &c., exceeded those of the previous year by nearly £6,000, and 
the amount spent upon the Patent Office extension was nearly £12,000 
more than in 1905, while there was a saving of over 21,000 on the cost 
of stationery, books, &o. 

The number of letters and correspondence forms despatched from the 
office in 1906 was 283,000, and the number of parcels of publications 
93,000, as compared with 232,000 and 99,000 respectively in 1905. 

The number of persons employed in the office is now 572, as com- 
pared with 520 in 1905, and the staff of assistant examiners has increased 
from 129 to 153. 

The number of readers who made use of the library in 1906 was 143,750, 
as compared with 142,447 in 1905, ап increase of 1,303, or 0 9 per cent., 
and the largest number recorded in any one year. The number of volumes 
added to the library was 5,334, of which 1,267 were volumes of patent 
specifications or journals (English and foreign), and 503 were trade cata- 
logues. The remaining 3,564 volumes were text books or periodical publi- 
cations relating to scientific and technical subjects, and of these 2,539 were 
obtained by purchase and 1,025 by donation. The number of works in 
the library at the end of the year was 33,115, and the approximate num- 
ber of volumes (exclusive of duplicates) was 107,000. 


PATENTS. 


The work of carrying on the official investiga tion required by sec. 1 of 
the Patents Act, 1902, has proceeded satisfactorily during the year. 

This investigation, so far from having & deterrent effect on inventors, 
as was anticipated by some who were opposed to it, has been accom- 
panied by an immediate and substantial increase in the number of com- 
plete specifications filed at the Patent Office. As will be seen from the 
tabular statement, the number of these specifications which was 15,831 
in 1903 and 15,925 in 1804, rose suddenly after the investigation began 
on January 1. 1905, to 18,806 in that year, and 18,228 in 1906. А con- 
siderable part of the increase in 1905 was attributable to the more expe- 


* See The Electrician, Vol. LVIIL, p. 710, 1907, 
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Patents, 
Year. | Specifications. 
Applications. -———- —— -| Sealed 
Provisional. Complete. 
1903 .... 28,854 22,210 15,831 15,718 
1904 .. 29,702 22,461 15,925 15,089 
1905 .... 21,511 19,862 18,806 14,786 
1906 .... 14,707 


30,002 21,012 18,228 


ditious filing of these specifications necessitated by the shortening of 
the time allowed for this purpose from nine to six months. But no such 
explanation will account for the increase in 1906. It isdifficult to account 
for it on any other assumption than that inventors generally have appre- 
ciated the benefits which the official search has conferred on them. 

As the complete specifications of all cases numbered as of 1905 have 
now been accepted, or the applications have become void through the 
non-acceptance of the complete specifications during the statutory period, 
it is possible to present final statistics in regard to the 27,577 applica- 
tions of that year. In respect of these applications 16,746 complete 
specifications were filed, and the investigation required by the Act of 
1902 showed that of the 15,369 cases finally accepted, 1,808 (8:5 per 
cent.) were reported by the examiners as having been anticipated wholly, 
8,238 (53-6 per cent.) were reported as having been anticipated in part, 
whilst in 5,823 cases (37°9 per cent.) no anticipations were reported by 
the examiners. 

Of the 9,546 cases in which anticipations had been reported, 7,725 
(81 per cent.) were amended so as to meet the anticipations to which 
attention had been directed, such amendments being often the result of 
conference between the examiner and the applicant or his agent. Where 
the necessary amendment could not be agreed upon between the examiner 
and the agent, or where no action was taken by the agent prior to tke 
lapse of time prescribed by rule, it became necessary to appoint a hearing 
under the Act. In 1,060 cases the specification was amended as the 
result of the issue of decisions, and in 556 instances the prescribed refer- 
ence by name and number to а prior patent or patents was inserted. It 
will thus be seen that of 15,369 cases accepted, no less than 8,785 speci- 
fications were amended as the result of the official investigation. In all 
these cases the effect of the amendment was to cause the specification to 
define more clearly and closely the nature of the invention and the scope 
of the patent to be granted, having regard to the condition of the art as 
disclosed by the prior specification or specifications found by the examiner 
during his investigation. 

It is noticeable that in the 10 years prior to 1905 the average annual 
number of applications which became void owing to the fact that the 
corresponding complete specifications were not accepted within the 
statutory period was 196, but of the 1905 cases no less than 1,374 became 
void owing to this reason. Presumably, the voiding of this additional 
number of cases was mainly due to the official investigation prescribed 
by the Act of 1902, and it ce:ms to be eminently satisfactory and a great 
advantege to prospective patentees and to the public generally that the 
procedure has resulted in the non-granting of such a large number of 
patents which would prima facie have been invalid. 

The applications received in 1906 numbered 30,002, as compared with 
27,577 in 1905, an increase of 2,425, or 8:8 per cent. Of these applica- 
tions 21,012 were accompanied by a provisional specification and 8,990 by 
а complete specification. The applications which are accompanied by 
complete specifications have been steadily increasing in number since 
1885, and at a much more rapid rate than those accompanied by pro- 
visional specifications. It is interesting to observe that the proportion 
of applications accompanied by provisional specifications to those accom- 

nied by somplete specifications was in 1885, 87:13; in 1890, 84: 16; 
in 1895, 83:17; іп 1900, 76:24; in 1905, 72:28; and in 1906, 70: 30. 
The number of complete specifications filed after provisional speciica- 
tions was 9,238. The total number of specifications received was 39,240, 
as compared with 38,668, an increase of 572, or 1:5 per cent. The appli- 
cations received from women inventors numbered 600, as compared with 
586 in 1905. . 

Out of a total number of 14,707 patentees to whom patents were 
granted in 1906, 2,595 were resident in the United States of America, 
2,091 in Germany, 769 in France, 257 in Austria-Hungary, 190 in 
Switzerland, 145 in Canada, 137 in Belg‘um, 111 in Italy and 105 in 
Sweden. 

A statement of the number and results of the hearings before the 
Comptroller in connection with oppositions to the grant of patents, 
oppositions to proposed amendments of specifications and the exercise of 
the discretionary power conferred upon him by sec. 94 of the Act of 1833, 
ғо far ав patents are concerned, and the appeals to the law officer from the 
decisions of the Comptroller, shows that during the 10 years ended in 1906 
the number of bearings upon oppositions to the grant of patents has been 
1,423, and that the number of appeals to the law oflicer against the 
decisions of the Comptroller and his deputies in these oppositions was 
269, of which 41 were withdrawn or abandoned and 7 are still ont. 
standing. In one case the application for the patent was abandoned. 
The number of appeals in opposition to the grant of patents which have 
been heard by the law officer during the last 10 years in question has, 
therefore, been 220. | | 

In 23 of these appeals the decision of the Comptroller or his deputy 
was reversed, in 73 varied, and in 124 supported. 

During the same period the number of hearings upon oppositions to 
amendments in specifications has been 68, aud the number of appeals 26, 
of which two have been withdrawn and two are outstanding. In the 
remaining 22 appeals which have been heard by the law officer the 
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decision of the Comptroller or his deputy has been supported in 15 
instances, varied in five апа reversed in two. | 

There bave been 800 hearings during the decade under вес. 94 of the 
Act, and 23 appeals, of which three have been withdrawn and one is still 
outstanding. In 15 of theremaining 19 cases the decision of the Comptroller 
or his deputy Was supported, in two it was reversed and in one it was held 
that the decision was not subject to appeal. The remaining case was 
referred back to the Comptroller. 

The number of hearings in connection with oppositions to the grants 
of patents fixed during the two years that have passed since sec. 1 
sub-sec. 6 of the Act of 1902 came into operation has been 5,192 ; but 
of these 2,081 were rendered unnecessary by reason of the abandonment 
of the application or amendment of the specification by the applicant. 
In all of the remaining 8,111 cases formal decisions were given by the 
Comptroller or his deputies, with the result that in five cases only an 
appeal against the decision was made to the law officer. One of these 
appeals has been withdrawn. Of the other four, which have been heard 
by the law officer, the decision has been supported in three instances and 
reversed in one. Thesefigures indicate olearly that the official requirements 
made in consequence of the official investigation as to prior patenting 
under the Act of 1902 have not on the whole been regarded by the appli- 
cants for ne as unreasonable. They also demonstrate the correet- 
ness of the view taken by Sir Edward. Fry’s committee, who, when 
recommending the official search instituted under the Act of 1902, 
expressed the opinion that if their scheme received the sanction of the 
legislature, it would be highly beneficial to honest and bona fide appli- 
cants for patents, whilst it would tend to discourage the taking out of 
patents for objects other than the protection of a real invention. 

The names of 10 patent agents were added to the register during the 
year, the total number on the register on December 31st being 255. 

The total number of complete specifications for 1905, the first year 
under the Patents Act, 1902, was about 4:5 per cent. less than the 
number for 1904, but greater than that for any other year, although the 
total number of applications was less than in 1896, 1897, 1898, 1902 and 
1903, as well as in 1904. The number of classes at a maximum 
decreased from 61 to 24, and three—viz., Ships, &c., Division III. (rig- 
ging, sails, spars, and boat raising, lowering and disengaging gear) ; 
Sugar; and Umbrellas, &c.—were in the lowest position they have attained 
since the Act of 1883 came into operation. 

The following is a complete list of the classes having a larger number 
of complete specifications in 1905 than in any previous year: Air and 
gases, compressing, &.; books; brushing, &.; centrifugal drying, &.; 
cutlery ; electric telegraphs, &c.; fencing, &.; gas manufacture; hand 
tools, &c. ; hydraulic machinery, &.; indiarubber, &.; mechanism, &o.; 
metals and alloys; nails, &c.; ornamenting ; philosophical instruments ; 
pipes, &c. ; railway signals, &c.; rotary engines, &c. ; small-arms ; toilet, 
“е. ; valves, &o. ; washing, &.; writing instruments, &oc. 

The decrease in the total number of applications in 1905, the first vear 
of the operation of the Patents Act, 1902, has been followed by а small 
increaso in 1906. This increase is in a large measure due to activity in 
the motor-car industry. The development of the motor-omnibus has 
given rise to a considerable number of inventions for devices to be fitted 
on the tyres or carried by the wheels for the purpose of preventing side- 
slipping or “ skidding.” The liability to puncture of the ordinary pnea- 
matic tyre continues to cause inventors to turn their attention to other 
means for securing a resilient action, such as the provision of pneumatic 
cushions or arrangements of metal sprimgs in the body of the wheel. 
Other details of motor-cars, such as clutohes and change-speed gearing, 
petrol engines and wind-screens, as well as allied subjects, such as the 
handling and storage of petrol and the prevention of dust, have also been 
prominent during the year. Following the accident at Haudeross Hill there 
were many applications for emergency brakes for motor-care, as was also 
the case in connection with tramcars after the accident at Highgate. Fatal 
accidents on railways at Merstham, Rugby and elsewhere appear to have 
incited inventors towards devising systems for locking the doors of а 
train in motion, either automatically or by means under the control of 
the guard or driver. The number of flying machines has not been as 
large as might have been expected, considering the initial successes which 
have recently attended efforts made to solve the problem of flight, but 
prizes offered towards the end of the year to the successful inventor 
appear to have stimulated invention in this subject. The competition 
between gas and electrigjty for lighting purposes still continues. The 
chief developments in ggb lighting relate to inverted incandescent burners 
and the adaptation of ordinary upright fittings for use therewith. In 
electric lighting the growth is due mainly to the introdaction of metallic 
filaments in incardescent lamps, and the use of metallic substances in 
electrodes of aic lamps. A considerable increase in connection with dyes 
comprising new sulphur analogues of the indigo series marks an interest- 
ing and important advance due to scientific research. Other subjects 
worthy of note are reinforced concrete constructions for buildings and 
spark arresters for locomotives. | 


A number of appendixes attached to the report set out in 
tabular form the details that have been given above and the 
figures are compared with former years. In connection with 
one of these tables it is interesting to note that out of the 
total number of patents issued in the United Kingdom in 1906, 
42:3 per cent. were issued to foreigners. Tho percentages in 
other countries were 10:9 in the United States, 34:5 in 
Germany, 67:6 in Austria-Hungary, 64:9 in Switzerland, and 
74:4 in Russia. a 

Electrical work receives a fair amount of attention from 
inventors ; the average number of patents for the years from 


Е 


854 


THE ELECTRICIAN, JUNE 14, 1907. 


1855-1905 is for dynamo-electric generatora 91, for electric 


*J. Henniker Heaton, M.P.," amongst the list of directors 


measuring instruments 37, for regulating arrangements 149, for | returned by “ Marconi's Wireless Telegraph Co. (Ltd.).” 


lamps 87, and for telegraphs and electrolysis 87 and 80 respec- 
tively. The report concludes with a copy of the rules made by 
the Board of Trade by virtue of the provision of the Trades 
Marks Act, 1905, and of the various forms to be used in 
connection with this Act. 


CORRESPONDENCE. 


CORRUGATIONS IN TRAMWAY RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Referring to Mr. Briggs’ letter of June 4th in reply to 
mine of May 20th, we are, I think, beginning to get at the 
bottom of this subject. I will not make a long letter in reply, 
but what I am going to say is based on absolute facts, without 
the slightest supposition about it. I asked Mr. Briggs whether 
he ever saw a “ straight " rail, or the jnner rail of а curve, corru- 
gated. He seems to evade these two very open questions. 

Mr. Briggs is, I feel sure (along with the rest of us), trying 
his best to solve this somewhat difficult problem, and, as the 
saying goes “two heads are better than one, a little friendly 
argument might bring out something new. Mr. Briggs is 
quite right in saying that the outer wheel on a curve has (with 
the standard gauge) to travel something like 30 ft. further 
than the inner one in a circle, or 15ft. in а semicircle. But 
does Mr. Briggs really think that by strengthening the axles 
and frames, so as to reduce to a minimum the * give " or twist, 
he would help the outer wheel to gain this 15 ft. in a semi- 
circle of, вау, 770 ft. in length? I say not. Of course Mr. 
Briggs may say this is a matter of opinion, but I say it is a 
stubborn fact, It is something the same as a regiment of 
soldiers turning tho corner of a street—the inner man must 
stop and mark time while the outer man must quick-march, 
with this difference, the two outside men are not fast together, 
as the two wheels аге; consequently the inner wheel keeps 
going ahead, as usual, while the outer one has to gallop, as it 
were ; and this, and this alone, is what causes corrugations. 

Mr. Briggs’ figures are quite correct and interesting, aud he 
deserves credit for the trouble taken, but, in my humble 
opinion, they tend to work backward to a small radius rather 
than to alarge radius. My contention is this. It does not 
matter in the least if a rail is only iin. out of line on a 
‘straight " road in 10 ft. or 12 ft., the outer rail of that small 
curve of large radius will be corrugated. If Mr. Briggs will 
open out a short length opposite a corrugated rail as above, 
and slew the rails over so as to reverse the curve, he will find 
that in a few weeks' time the corrugated rail will have worn 
smooth and the smooth rail will be corrugated. A singular 
coincidence, but absolutely true, and it will take a lot of figures 
to prove the contrary.—I am, &c., RoAD INSPECTOR. 

June 11. 


ELECTRICAL CONTACT WITHOUT RECOIL. 
TO THE EDITOR OF THE ELKCTRICIAN. 


Sin: Referring to the article by Dr. J. T. Morris in your 
last issue on p. 292, and his trials of different forms of contact- 
breaker to avoid recoil and chattering, it is remarkable how 
slightly known appears to be the simple and effective method 
introduced by Dr. Alexander Muirhead in connection with his 
chronograph—namely, a needle point impinging on a block of 
lead, which for some purposes is smeared over with mercury.— 
I am, &c., OLIVER Lopar. 

Birmingham, June 8. 


THE RADIO-TELEGRAPHIC CONVENTION. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: I am glad to have Mr. Cuthbert Hall's correction as 
to Mr. Henniker Heaton having ever served on the board of 
the Marconi Company, though on p. 452 of The Electrician " 
Electrical Trades' Directory for 1901 may be found the name 


From Mr. Hall's letter it is evident that the company had 
reason to feel fairly certain that Mr. Heaton would serve on 
the board, or presumably they would not have included his 
name in their “ return " to the above official directory merely on 
the strength of their having“ nominated " him.—I am, &c.., 

Westminster, June 10. CHARLES BRIGHT. 


NOVELTIES BY THE GENERAL ELECTRIC CO. 


A useful and unique electrical advertising device for shop win- 
dows, &c., which is also suitable for use in hotels, club-rooms, &c., 
has been put on the market by the General Electric Co. It consists 
of a board carrying small incandescent lamps, mounted at points of 
the compass, and a wind vane with contact-making device, which 
lights up lamps on the board corresponding to the direct'on of the 


WiND DIREcTION INDICATOR. 


wind. The arrangement can be worked by a2 volt accumulator or 
by primary cells givinz 2 volts. A length of 12 yds. of cable is sup- 
plied to allow of the indicator being fixed where desired. 

Under the title of Sherardized Geekoduct,” the General Electric 
Co. have introduced a new type of conduit, which is claimed to be 
absolutely weatherproof and non-rusting. The process is effected 
by heating iron tubes and fittings with powdered zinc dust in 
specially constructed furnaces. As a result the zinc forms an alloy 
with the surface of the metal, producing a protective coating varying 
in thickness according to the duration of the heatinz. The appear- 
ance of ‘‘ Sherardized Geekoduct’’ resembles electro-galvanising, 
but it 1s more lustrous and metallic. 

One of the advantages claimed for it is that, owing to the forma- 
tion ofan alloy of iron and zinc in between the pure zinc coating and 
the surface of the iron or steel, the zinc coating can be scraped 
away without allowing the tube to rust or corrode. Further ad- 
vantages claimed are: The conduit is cheaper than when treated 
by the old hot galvanising process; the interior of the tubes is per- 
fectly smooth, owing to the tubes being coated both inside and out ; 
no internal rusting can take place; screw threads remain perfectly 
uniform and do not require re-cutting after treatment. 


—— — 


Birmingham and District Electric Club.—At the meeting 
on May 9th a Paper was read by Mr. К. D. Archibald on 
“ Polyphase Induction Motors." The author described the 
principles and construction of these motors, and the methods 
of starting and speed regulation. He also exhibited slides 
to show the application of induction motors to several kinds 
of work, 
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PARLIAMENTARY INTELLIGENCE. 
LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 


The Select Committee of the House of Commons appointed to consider 
this bill met on Wednesday for the first time. Mr. D. A. Tnowas pre- 
sided, the other members being Sir Albert Spicer, Sir Philip Muntz, Major 
peu and Messrs. J. Nolan, W. W. Rutherford, A. E. Dunn and John 
Ward. 

There were 86 petitions against the bil), amongst the petitioners being 
most of the local authorities in the proposed area of the measure, gas, 
water, dock and railway companies, Messrs. Crompton & Co., the Electric 
Supply Corpn., Curtis &; Harvey, Kent Electric Power Co. and Kent 
Electric Power Synd., South Metropolitan Electric Tramways & Lighting 
Co., British Electric Traction Co., North Metropolitan Electric Power 
Supply Co., Smithfield Markets Electric Supply Co., Twickenham & Ted- 
dington Electric Supply Co., London United Tramways (1901) Electro- 
mobile Co., Metropolitan Water Board, Conservators of the River Thames 
and owners and lessees of property within the proposed area, and the 
companies supplying electrical energy in the neighbourhood of the 
Administrative County of London. 

Mr. Freeman, K.C., Mr. Coward, K.C., Mr. Clode and Mr, Clease 
appeared for the London County Council; Mr. Balfour Browne, K.C., 
Mr. Moon, K.C., and Mr. Tyldesley Jones for the companies supply- 
ing electrical energy in the neighbourhood of the Administrative 
County of London (Mr. Balfour Browne also representing Middlesex 
County Council); Mr. Vesey Knox, K.C., and Mr. Hutchinson for 
Hornsey, Finchley, Chiswick and Beckenham Councils; Sir Ralph 
Littler, K.C., and Mr. Rigg, K.C., for the Corporation of London; 
Mr. Greig for Willesden District Council; Mr. Reader Harris, K.C., for 
Ealing Corporation; Мг. R. P. Blennerhassett, K.C., and Mr. Dighton 
Pollock for Lambeth Council ; Mr. E. Morton for West Ham Corporation ; 
Mr. W. І. Williams for Stepney Council; Mr. Н. Lloyd and Mr. Devon- 
shire for Curtis's & Harvey ; Mr. C. F. Jones for Dartford Gas Co. ; Mr. 
Reginald Neville for Brentford Gas Co. ; Mr. Jeeves for Kingston Corpora- 
tion ; Mr. J. D. Fitzgerald, K.C., and Mr. Н. B. Cane for Marylebone 
Council; Mr. Courthope Munroe for Wimbledon Corporation and 8%. 
Pancras Council ; and Mr. Wedderburn, К.С., and Mr. Monroe for Shore- 
ditch and Woolwich Councils. m 

Mr. FREEMAN, К.С., in opening for the promoters, said although 
there were a large number of petitioners against the bill, he was glad to 
learn that in by far the majority of cases the words had been added 
" Counsel reserved," which meant that in the earlier stages at апу rate 
the Committee would only be troubled with a limited number of opponents. 
The bill differed from many bills which came before Committees because it 
was а matter of almost national importance that the question of the supply 
of electrical power in the Metropolis should, if possible, be settled upon 
а satisfactory basis. He proceeded to relate the history of electricity 
supply in the Metropolis and the legislation on the subject, and explained 
the procedure followed in applying for and granting of provisional elec- 
tric lighting orders. There had been a little misconception, he said, as 
regards the Electric Lighting Acts of 1882 and 1888, They were not 
confined to lighting, but were also for the supply of electricity for other 
purposes. In 1889, or shortly after, the whole of London was occupied 
by holders of provisional orders. There were then, as now, 16 local 
authorities, and there were 13 companies. The capital expended between 
the companies and local authorities was in round figures £19,000,000. 
When the County Council’s bill of last year was before a Committee of 
the House of Commons, Mr. Ferranti suggested that the Council might 
. undertake one part of the business, such as providing the land for 
stations, and permit other undertakers to actually provide the supply of 
electricity, and Mr. Merz said the Council could not do many things 
that a private company could do to obtain customers, and it was seen that 
there was some common sense in this, and that a company would have 
readier means of doing this than a large body like the County Council, 
which had to consider references and reports. The Office of Works then 
objected to the placing of the generating station ina place like Battersea, 
and thought the stations should be away from the centres of population on 
account of thefumes from the chimneys, and the Board of Trade presented 
a report prepared by Mr. Llewellyn Smith agreeing with this view, and also 
stating that various Councils in the provinces had obtained authority to 
supply current outside their areas, and there was sufficient precedent for 
giving the London County Council similar powers. It would he remem- 
bered that the Committee last year reported that the preamble of the 
Council's bill was not proved and the special report of that Committee 
was the foundation on which the bill now under consideration was founded. 
The main object of the bill as originally drawn was to enable the County 
Council to supply electricity in bulk to various distributors within the 
Administrative County of London and certain districts in Kent, Essex, 
Surrey and Middlesex, and to supply direct to railway, tramway and dock 
companies and to the Council's own buildings. The special report referred 
to stated that the Committee were of opinion the London County Council 
should be the authority to control the whole of the supply in London, 
and that any authorised distributor should have the right to acquire a 
bulk supply. This report was presented on June 28 last year and was as 
quickly as possible taken into account by the County Council The 
Highways committee recommended on July 17 last year that preliminary 
steps be taken to draw up а new bill, and this was adopted. A further report 
in confirmation was adopted on Nov. 6. The Finance committee reported 
in October that the plant, &c., to supply one-fourth of the estimated de- 
mand for current would cost £4,500,000, and thatthe new bill differed from 
its predecessor inasmuch as it was an obligatory bill requiring the Council 
to give supply instead of a permissive bill. At the last meeting of the old 
Council on Dec. 6 last a report by the Parliamentary committee recom- 
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mending that. the bill should be approved was carried by 70 votes to 32. 
But the elections on March 2 resulted in а distinct change in the position 
of the Council, aud & majority was returned unfavourable to the direct 
supply of commodities like electricity by the municipal authority. The 
report of the Parliamentary committee presented to the Council on 
May 7 suggested three ways in which the Council might deal with the 
matter. They pointed out that the difficulties referred to in the Finance 
committee’s report would be largely obviated if the Council only directed 
and did not actually carry out the work, and recommended that the bill 
should be proceeded with with that object in view. The bill had been 
amended in various respects, and as late as Tuesday last there was a final 
debate in the Council on the subject, and the bill, with the amendments 
now before the Committee, represented the measure as finally approved 
by the Council. The amendments includeda modification of para. 8, on 
page 7 of the bill, by which the powers of the Council to supply electrical 
energy and to transmit, transform and utilise it were deleted The area 
of supply provided for in the bill consisted of 451 sq. miles, of which 117 
miles were within the county and 334 in suburban districts. The pro- 
posed area was a little more extensive than in the bill of last year. 
It left out certain parishes in Kent—Orpington and the three Crays, and 
a part of the Rural District of Dartford—because these are non-manu- 
facturing districts, in which a supply is not likely to be required for 
some time. Clause 10 dealt with the conditions affecting supply. This 
was а clause formulated by а Committee presided over by Sir James 
Kitson in 1900, and he thought it was finally settled in the South Wales 
Bill. It was to the effect that the promoters may supply electrical energy 
to authorised undertakers and also to persons requiring supply for power 
purposes, but in the case of supply for persons other than authorised 
undertakers they could only be supplied with the consent of the authorised 
distributor in the district, and if the consent of the distributor is un- 
reasonably withheld the person wishing to give the power supply could 
go to the Board of Trade. The object of that clause was to save 
consumers being prevented from getting supply. With regard to 
clause 17, it had always been felt that an exception ought to be made 
in the case of those bodies, such as railways, whose works passed 
through a considerable number of different districts, so that they 
should be able to obtain supply for all those districts from one 
source. If, for instance, the Great Central Railway wanted to run a 
local line by electricity, they could only work it to the border of the 
district of the authority supplying the current and then take a different 
supply. The Council sought in the bill the right to supply those persons 
because they could not in practice take it from the local authorities. 
Part 3 (page 16) of the bill dealt with the acquisition of lands. The 
Council had made this provision because it could not hand over to any- 
body else compulsory powers of acquiring land. Certain land must be 
acquired for generating stations, and these they propose should be put up at 
Barking and Erith, and in the financial part of the bill they reserved the 
right to expend £100,000 in acquiring that land, which would then be 
available to hand over, without the exercise of any further powers, to the 
lessee to erect generating stations upon. With regard to clauses 40 and 
42 in the bill, as originally introduced the Council proposed to utilise 
power from their tramway generating stations in connection with the 
power supply, but now as they were going to lease the electrical under- 
taking this part was struck out except that authority was reserved for us ng 
any surplus power for general purposes. As originally introduced, the 
bill sought power for the Council to acquire the undertakings of loca! 
authorities at any time after the expiration of four years from 
the passing of the Act. That was subject to compensation. Ав 
the scheme was now to transfer the undertaking, subject to 
their control, they felt it would not be right to enable their 
lessee to acquire the undertakings of local authorities against 
their will, and he thought that would have the effect of reducing 
the opposition of the local authorities, except in regard to one sma'l 
matter, to which he would draw attention. With regard to clause 66 
(p. 40), that was a clause which would enable the Council to carry out the 
suggestion of the Parliamentary committee—viz., to retain control, but 
to lease the powers to someone to carry out. The new clause 43 met the 
objections raised by certain local authorities that the Council were unduly 
interfering with their streets. One of the new clauses, in substitution for 
the original clause giving compulsory powers to the Council to acquire 
the undertakings of local authorities, made it now solely a matter of 
agreement, and he did not anticipate any difliculty in satisfying them. 
Clause 664 was an endeavour, and he hoped a proper endeavour, to meet 
the instruction that had been given to that Committee by the House. It 
provided that if within a year from the passing of the Act no transfer or 
assignment of the Council's powers under the Act had been made, the 
Council’s powers should cease, and if an assignment with regard toa part 
or parts of the area of supply had been made at the end of that period, 
the parts for which an assignment had not been made should cease to be 
part of the authorised area of supply. They had put that in in deference 
to the Committee’s remark that they thought the delay of one year might 
be advantageous, but, of course, if the Committee thought a longer period 
was desirable that might be altered to 18 months, or something of that sort. 

With regard to the period of 50 years for the re-purchase of the 
undertakings by the Council, that was subject to the direction of the 
Committee that they should resume possession after the initial stages. 
As to the charges for energy being on a sliding scale, it was almost im- 
possible in such a bill as that now before the Committee to put in every 
detail of the provisions under which they would be prepared to enter into 
a deed of trausfer, but he thought they had indicated the heads of what 
they would require every deed to contain. There were no bills com- 
peting with the Council’s bills. There were originally 86 petitions 
against the bill, but of these only 20 were represented by counsel ; 
17 were local authorities, one an electric supply company, one a gas 
company and one was called miscellaneous. The local authorities 
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objected in their petitions to clause 10. They objected to the supply 
to railways, canals and such like undertakings, which were partly 
in their area. His answer was that the bill would deprive them of 
nothing which they hoped to do themselves, because they had no power 
to supply outside their own area. They objected to the transfer of the 
purchase rights of their own undertakings, and this had gone out of the 
bill ; algo to certain powers in reference to the breaking up of the streets, 
and a modified clause had been substituted which practically limited the 
County Council to the general law, and he thought the objections would 
now be confined to the Kitson clause, the supply to the railways, &o., 
and possibly the supply to the Council’s own buildings. The electric 
supply company who petitioned against the bill said there was no 
necestity for the scheme, which was speculative, and that the capital 
powers were inadequate, but that was a criticism inst the original bill 
und had no bearing upon it in its present form. “There was a question 
raised by a gas company as to supposed damage by electrolysis to their 
mains, and that was the whole of the opposition. When the petitions 
had to be deposited, the bill was a bill for enabling the Council to itself 
carry out the works, and it would, therefore, not be fair to severely 
criticise the nature of the opposition now; but it also made it rather 
difficult fof him to know how far the opposition would go. The Corpora- 
tion of the City of London had put in a petitign which he thought was of 
а temporary character. | 

He proposed to call Mr. Peel, the chairman of the Parliamentary com- 
mittee of the County Council,and he would also call Mr. Rider, the electrical 
engineer of the Council's tramway undertaking, who would be prepared 
to show what works they would require their lessees to carry out, and 
that, if they carried out those works, the undertaking would be sound 
electro-technically, and that a reasonable profit could be made ; and these 
witnesses would also show how such a supply could be given in London 
as would put it on the same level as other great cities. They did hope 
the question would once for all be solved in а way that would commend 
itself to Parliament. In support of the bill there were two witnesses-in- 
chief and two other witnesses who would support them very briefly. 

Mr. GREIG (for Willesden Council) said they did not intend to pursue 
their opposition to the preamble, but would reserve the right to bring 
opposition forward to clauses as they were reached. 

Sir RALPH LITTLER, К.С. (for the City of London), thought it 
would facilitate the proceedings if they had an opportunity of looking 
through their petitions in view of the amendments that had been made 
in the bill, and he suggested that they should adjourn for that purpose. 

Mr. MOON, K.C. (for the London electricity supply companies pro- 
posed that they should hear the evidence of Mr. Peel. | 

Mr. COWARD, K.C. (for the promoters), proposed they should go on in 
the usual course, and proceeded to examine 

The Hon. W. R. W. PEEL, who said the bill as deposited contained, in 
addition to the provisions of the Power Bill, clauses for the compulsory 
acquisition of electrical undertakings and the transfer to the Council of 
the purchase rights which the local authorities now had. Shortly after 
the election in March last the question of the steps to be taken came before 
the Council. The recent report of the Parliamentary committee propos- 
ing amendments was carried without any change and the bill was now 
ав approved by the Council on Tuesday last. The area of supply was 
now 450 Square miles. In tbe Bill promoted last year it was 387. . The 
Select Committee of the House of Commons that considered the Council's 
Bill last year was of opinion that the best means of providing electricity 
in bulk and for motive power purposes was by one large and inclusive 
scheme, not only for the entire County of London, but extending also to 
adjoining boroughs and districts. He was of opinion that further facili- 
ties for obtaining cheaper electricity in those outlying districts were as 
much required as in the County of London. They were advised so by 
their engineers, and also that the needs of those districts might be antici- 
pated to become greater in the immediate future. 

Mr. COWARD then read the Kitson clause, under which the Council 
would be authorised to give a supply to any person for power purposes 
and permit a portion of such supply to be used for lighting premises, 
provided that where electrical energy was supplied to any person for 
power ip an area in which an authorised distributor gave & general supply 
the energy used for such lighting should not in any year, except with the 
consent of the authorised distributor, exceed 20 per cent. of the total 
energy supplied, and except as aforesaid the Council could not supply 
energy for lighting. That did not include the bulk supply. 

Have the Kent Electric Power Co. and the Central Electric Supply Co. 
powers to supply in bulk to companies ?— Yer. 

And the bulk supplies existing in the proposed area are owned by 
отпа authorised distributors who have obtained bulk supply powers! 
— Yes. 

Unless the Council’s prices are lower than those of these companies 
they will having nothing to fear?— Nothing. 

And if the Council's prices are lower there is good ground to ask 
Parliament to give them those clauses ‘—That is во. 

In the session of 1905 the Administrative Power Co. were given thore 
powers over areas їп which other companies were empowered to supply in 
bulk ?—Yes, 

And if the Council were deprived of supplying districts in London over 
which power for bulk supply already existed it would so emasculate the 
bill that it would be worthless ?—It would seriously reduce its value. 

In sub-clause 2 there is a limitation that the supply of energy for 
lighting purposes must not exceed 20 per cent, There have been cases 
where the amount has been much larger ? —Yes, 50 per cent. 

The clause giving the Council power to supply current for lighting 
their own buildings is, I think, somewhat strenuously opposed. For 
wbat purposes would you require this supply ?—For schools and other 
buildings, In many cases the Council would take supply from the 
authorised distributor, probably in most cases, but it might be an ad. 


vantage to reserve the power to use their own supply. The bridges and 
the Embankment were specifically mentioned in that connection. 

With regard to clause 17 enabling the Council to supply to railway 
companies, tramways, «c. 
authorised distributors ?—No, the authorised distributors can only supply 
in their own area, but the consumers would want the supply over the 
whole of their undertaking. We attach some importance to that matter. 

Wich regard to clause 23 giving the Council power to enter into agree- 
ments with authorised distributors for the supply of energy to the Council, 
and for the use of that energy in uny part of the area of supply, whether 
within or without the area of supply of the authorised distributor, is 
that a clause that may be useful in case of emergency ?—Yes. 

A new clause has been substituted for clause 43 as to breaking up 
streets 1—Yes ; we did not consider it right to give companies such powers 
which they might use over local authorities, | | 

The present Council is not prepared to establish and work the under- 
taking ? – No. | 

And therefore you have omitted the 4,500,000 and inserted £100,000. 
Why !—There may be some technical difficulty in handing over to com- 
panies compulsory powers for the acquisition of land which has been ac- 
quired by the Council, and in the interests of municipal control we 
thought it might be valuable to be able to lease the powers and take rents, 
ana Шер would be no serious risk of ratepayers’ money in the purchase 
of land. 

Do you think it desirable to obtain powers for linking up the various 
distributors as proposed in clauses 64 and 65 ?—Yes, it might be of value 
for convenience of distribution and it would facilitate giving a cheap supply. 

Are there precedents for the proposal in clause 65 with regard to 
supplying electric fittings ?— Yes, the power companies. 

I think the Council have obtained these powers for the benefit of the 
metropolitan boroughs ?— Yes, last year. 

With regard to the cessation of the Council’s powers unless & transfer 
or assignment is made in one year; why have you put in one year — The 
сао considered it necessary to deal with this matter as quickly as 
possible, 

Why was the provision with regard to the purchase of the undertaking 
within 50 Mari put in?—The Council are impressed with tho necessity 
of being able to deal freely with persons or companies. That is only 
a maximum period.: The period under the Act of 1882 was too short and 
persons could not be found. to provide capital for the undertakings. The 
period was afterwards made 42 years. The 42 year periods were appli- 
cable to companies which had bulk supply powers but made their money 
chiefly out of electric lighting. This is a power supply bill. There are 


about 26 acts that have been passed and I find no precedent in any one’ 


of them as to terms of purchase, so that we are starting on something like 

а new principle in authorising power companies with terms of purchase. 

The 50 years allowed for re-purchase of the undertakings gives a margin 

att aa We can deal with any shorter period if it is thought 
esirable. | 

Mr. BALFOUR BROWNE, K.C. (for Middlesex County Council): The 
bill was orignally promoted with the idea that London County Council was 
to become the authority for the supply of electricity and actually carry it 
out. The bill originally stated that it was for the supply for London to 
be provided by one large and inclusive scheme, and the Council was of 
opinion that it should be the authority. The Bill, аз now amended, is to 
carry out another suggestion, to substitute for the London County 
Council some other body ?—Yes, as the actual executor but not as the 
controller. 

By clause 66a you enter into arrangements with the executors and 
control their prices, and then at the end of 50 years, or a shorter period, 
you аге to resume possession ?— Yes, 

If at the end of, say, 42 years, you are to become the supplying authority, 
why. not now 1—I do not think I implied that we should be the supplying 
authority. | i | | 

You have put in an obligation that the undertakers are not to have 
their powers more than 50 years i—After 50 years our ideas may have 
changed with regard to niunicipal trading. We should then probably 
lease the powers again to them or to another concern, in that case no 
doubt at & considerable rent. 

Do you think it right that you should come here for extensive powers 
and within one year have the power to transfer them to some other body 
that has not been before Parliament '—I am not a legislator. It seems, 
however, to be & convenient way of obtaining control. 

Is it not usual for Parliament to authorise a certain body to have the 
powers ?—Yes, I think it is. 

One of the great ideas underlying this Bill is that electricity can only 
be supplied cheaply if manufactured on а very large scale! —That is во. 

Under clause 66 are you compellable to give the powers to supply to 
one company, ог can you split them up into 50?—I think we could split 
them up if were likely to do anything ao ridiculous. 

The object is to get rid of the present undertakers and have one great 
eupply, which would be cheaper !—I do not think we want to get rid of 
them. They may be the distributors. The question whether they should 
do away with their plant would be left to their discretion. If they could 
get the current from us they might do so. 

Under sec. 66 you might have a dozen companies supplying London. 
0 is the economy 1 If we did that we should defeat the object of 
the bill. | 

How many authorities are there supplying in London !—Eighty. 

How are they to be compelled to give over their works !—' They cannot 
be compelled. 

Do you know that the companies in London have been prohibited from 
linking up! — es, they cannot do во. 

Suppose you get power to buy up one company by agreement in а сег. 
tain area, and the company is competing in that area with another com- 


Would ihis be а serious deprivation to: 
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pany, do you think that fair with all the rates of London behind you !- We 
are not proposing rate-aided competition. We propose to transfer the 
powers. / 

Suppose you enter into an agreement with a company, you could work 
the undertaking by supplying money which could be authorised to be 
borrowed in your annual Money Bill! We could not introduce an amount 
into the Money Bill which had not been authorised in the Act. We 
might do that by a separate bill, but not in the Money Bill. 

In a great portion of Middlesex the North Metropolitan Co. is autho- 
rised to supply, and also in the western part of Middlesex there is the 
Metropolitan Electric Supply Co., and they have large powers to supply 
to distributing authorities ?—Yes. 

So that the whole of the district in Middlesex which you wish to in- 
corporate is covered by power companies ?—A very large portion is. 

` Do you know of any case where a power company has power to supply 
where another power company has power to compete ?—In 1905 two Com- 
mittees of Parliament agreed to give such powers. | 

Bat in the powers actually granted such competition was prohibited. 
Why should you be given powers to do what the North Metropolitan and 
the Metropolitan Companies are doing — That is a question which, 
perhaps, the engineers could better answer, but the prices at which we 
propose to supply are lower. The Electric Lighting Act of 1888 con. 
templated competition. | 

The 1888 Act only saya the existence of one provisional order shall not 
prevent the granting of another. Why should you have power to supply 
in the county of another County Council ?—By reason of the hard neoes- 
sity of business. The production of electricity on a very large scale is 
necessary for cheap supply. 

Mr. MOON, K.C. (for the Electric Supply Companies): You seek 
powers for the purpose of transferring them until the expiration of the 
period for which you transfer them. You have no intention to directly 
utilise those powers ?— That is so. 

Suppose the Council could not transfer the powers, and then wanted 
to carry on the works themselves ?— That would have to be by a subse- 
quent bill. f 

Take Chelsea. This area is being supplied by the Chelsea Co., and 
the London Co. have powers to supply there. Suppose, under clause 49, 
1 purchased the undertaking of the London Co.?—Then we might 

able tosupply in that area. 

E the consent of the distributor were unreasonably withheld or 
not ?— Yes. . 

The transferee having the generating station would be able to compete 
effectively in that portion directly with the Chelsea Co., whether the 
latter were properly carrying out their duties or not? —Yea. 

Do you think it fair that legislation should be introduced so that 
another company having the advantages given by this scheme should be 
able to compete with a company like the Chelsea Co. ?—The Chelsea Co. 
could demand to have this cheap bulk supply given to them, and having 
that and the mains already there, it would be at an advantage over 
the bulk supply company, who had to lay their own mains. | 

The only source from which it cocld get its supply would be from its 
rival ?— Yes, . 

Mr. VESEY KNOX, К.С, (for Hornsey, Finchley, Chiswick and Becken- 
ham Councils): Your committee say they think it desirable that a por- 
tion of the profits, after payment of a specified dividend, shall be allocated 
to relief of rates. Whose rates ?—The fair thing would be for the profits 
to be allocated to the ratepayers both inside and outside the London area. 

You would not object to a clause being put into your bill which would 
compel you to do the fair thing?—We do not like being compelled. 
There would be various matters, like costs of promotion, which would 
fall chiefly upon the people of London. The Maldens, for instance, might 
benefit at the expense of the London ratepayers. Then we employ in- 
spectors and other people who deal with the details of electrical supply. 

But should not we have to appoint inspectors ?—We should look care- 
fully after your interests. 

Is there no other reason why if profits are to be divided we should not 
get our share ?—I think we should consider your claim. 

If there are profits to be divided, why should not provision be made 
now and here to divide them throughout the whole district covered by 
the Act — think, personally, it would be fair that there should be some 
such arrangement. 

In the Administrative Bill of 1905, which passed two Committees, the 
company did not take powers to supply the ordinary consumer without 
the consent of the distributor ? —That is so. | 

In your bill of last year you did not take power to compete at all ?—No. 

Your bill now contemplates greater competition than has been pro- 
posed before? — Yes. 


On the Committee resuming yesterday morning, the cross-examination 


of Mr. Peel by Mr. Vesey Knox was proceeded with. 

Witness said he considered that all protection necessary for the large 
amount of existing invested capital in electricity supply undertakings was 
given in the bill, and thought the safeguard of the consent of the Board 
of Trade took this into consideration. The object of the bill was to 
consider the development of London as a whole. Manufacturers 
were moving out from the centre to the districts round London, 
which he thought was to be encouraged, and the characters of the 
various districts were thus being very much changed as regarded the 
supply of electrical energy for power. The Council had not nego- 
tiated with anyone for taking А transfer of their powers if the bill 
were passed, but they had had discussions with various sets of people 
who betrayed no unwillingness to come in and offer for these powers, 
Asked why they had included the City of London in the bill, witness 
said if they made exceptions they would weaken their case. It was 
true that the Administrative Power Company had excluded the City of 
London, and he did not dispute that the City was hardly likely to become a 


manufacturing centre, on account of the high rental of premises. In the case 
of Croydon, also, it was true that while the Admin'strative County schemo 
last year did not include Croydon, there were technical reasons for doing 
во in the present bill. He agreed that, although at the present time all 
the electricity supply undertakings in Londcn were purchasable by the 
borough councils in 1931, these powers might be postponed for 42 years (till 
1952) under clause 49 of the bill. He was afraid, however, that under present 
circumstances there was a possibility in many cases that the rights of 
the borough councils in 1931 would be of very little value. In residential 
districts like Ealing, where Mr, Reader Harris said that four-fifths of the 
land was held under leases forbidding manufactures, he thought the 
advantage under the bill would be an improvement in the eleotric light- 
ing, but the Council's engineer would 5e better qualified to speak on this 
matter. The charges for electric lighting, both for house lighting and 
ше lighting, which were very high in London, would be brought down 

y the bill. | 

COUNSEL for Woolwich Council contended that under the provisions 
of the bill the transferee would undersell the Council, kill it and then 
raise the price for supply, but Mr. Peel said the Board of Trade would 
have to take that into consideration, and the transferee would have to 
show he was able to supply at the price. There was no danger of the 
transferee cutting anyone out. The Council could, in fact, call on him 
to supply to them. Не agreed they might, under certain circumstances, 
become distributing undertakings only, that ig, if they took the whole of 
their power from the transferee in order to obtain it at a cheaper rate. 

1n regard to the Erith generating station, he was not aware that the 
site chosen was within 130 yards of the magazine of Messrs. Curtis's & 
Harvey, on whose premises as much as 600 tons of gunpowder could, 
under their powers, be stored. If that company had to go in consequence 
of the erection of the station and had to get considerably larger acreag 
in order to deal with so much explosive, he thought it would be 
a matter for compensation. He was unaware whether the proximity of 
the powder magazine had been taken into consideration in selecting the 
site. He thought they could agree to a clause ensuring compensation if 
removal were necessary. 

As to the supply of glectricity to schools under the control of the County 
Council, nothing had arisen to alter the provisions made in the 1906 bill. 

The object of the bill was to supply power to manufacturers and other 
large consumers. It was not proposed to ask for powers which would 
enable the transferees to supply current for heating and cooking, for 
electric fans or other domestic purposes. 

As to the disturbance of streets, in West Ham there might be streets 
which were not necessarily busy streets or main thoroughfares which it 
would be inconvenient to disturb for the purpose of laying the power 
mains, and with regard to which the local authority's consent should be 
necessary, but he preferred to consult before giving a definite answer on 
the point. | 

Аз to the West Ham electric tramways, he was aware that wheh the 
Administrative Bill was brought forward in 1905 a clause was inserted, ` 
at the request of London County Council, protecting their tramways 
against interference, but he would like to consider the question of insert- 
ing а similar clause in the present bill protecting the West Ham tram. 
ways in & similar manner. A 

With regard to the supply of current for trac'ion to such concerns as 
the Great Eastern Railway and the London, Tilbury & Southend Rail. 
way, he could not consent to a clause restricting such supply to the 
haulage of trains and lighting of the carriages, leaving any works ba- 
longing to such companies to be supplied by the local authority in whose 
area they happen to be situate. 

As to the traneferees under the bill coming into West Ham or other 
borough and competing for power supply, he thought they should have 
that power, as, if the local authority could supply at a sufficiently low 
rate, such competition would be ineffective. If they could not supply at 
a low rate the transferees would, of course, fill the gap in that regard. 
The price of 14. maximum, #d. minimum and average 3d. for current for 
power, as charged by West Ham, was eufiiciently low, he thought, as to 
eliminate any fear of competition by the transferees for power supply for 
ordinary purposes, but he doubted whether West Ham could supply 
extraordinary large consumers at sufficiently low rates. 

The transference of the Council's powers in the bill would doubtless 
be on the basis of a share of the profits, and such income as would be de- 
rived from this source would naturally come from the whole area, which 
was considerably larger than the Administrative County of London. He 
could not say whether such income would be spent entirely inside the 
Council's county boundary although derived to some extent from outside 
districts, He thought the distribution of some proportion of the income to 
the outlying districts included in the power area worth consideration. 
By participating in the profits from such а scheme he did not think the 
County Council were putting themselves in а false position, although 
local authorities wishing {о extend their syatems would probably 
come to the County Council for the money they required for the 
purpore. They were not, however, compelled to come to them. 
He could not admit offhand that, assuming the bill went through, local 
authorities ought to be in the same position as was provided in the 
Administrative County Bill of 1905. He was aware that in the 1905 bill 
a clause was inserted which would enable Stepney Council to take supply 
in bulk at a maximum of £3 per kilowatt per annum and 1d. per unit, 
whereas in the present bill the charge proposed for such a supply was 
£5. 128. 6d. per kilowatt per annum and 1:22d. per unit. He could not 
see why special facilities and exceptionally low rates should be offered 
io Stepney. ota 

Ав to the capital expenditure involved in Islington Council's under- 
taking, the capital expenditure incurred by the local authorities 
within the proposed area had been considered as a whole. Tho 
transferees would, possibly, be able to supply current in a district 
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where the load factor was low as cheaply as in a district where the load 
factor was high. Naturally, precautions would be taken to prevent the 
trunsferees getting into a district with exceptionally low rate, and after 
swamping all other sources of supply, raising the charges at their 
discretion. In the case of the transferees buying the local authority 
out, they would be able to charge for current up to the maximum pro- 
vided for in the local authority's provisional order, which in the case of 
Islington would be up to 7d. for lighting. 

Mr. Peel's crogs-examination was concluded, and the Committee 
adjourned until to-day (Friday), when Mr. Peel will be re-examined, 


LONDON COUNTY COUNCIL (GENERAL POWERS) BILL. 


This bill, which provides for the extension by two years of the time 
for acquiring the Millbank-street works of the Westminster Electric 
Supply Corpn., has been passed by a House of Commons Committee. 
It is proposed to reinstate the works of the company in Horsferry-road, 
near the Lambeth Bridge. An unsuccessful attempt was made to get a 
clause inserted which would protect the Houses of Parliament and the 
British Art Gallery and the art treasures therein, as well as the vegetation 
in the Victoria Tower Gardens from injury by fumes, &c. 


y —————————' 
MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Council of University College, Bristol, invite applications for 
the position of lecturer in electrical technology. Particulars from 
the registrar, Mr. James Rafter. See an advertisement. 


The governing body of the Northampton Polytechnic Ins'itute 
(Clerkenwell, E.C.) invite applications for the appointment of junior 
lecture assistant in the electrical engineering department, full time. 
Particulars and forms of applications (to be returned by 26th inst.) 
from the principal, Dr. R. W. Mullineux Walmsley. See an adver- 
tisement. 


The Governor of the East London College, Mile End-road, London, 
E., will shortly appoint an assistant professor of engineering. Com- 
mencing salary £300 per annum. Applications to Director of 
Studies, Mr. J. L. S. Hatton, M.A. 


Mr. L. L. Horrell, engineer-in-charge at Walsall Corporation | 


electricity works, has been appointed electrical engineer to the 
Edendale Estates Co., Hatherley, South Africa. 


Acton.—The Metropolitan Electric Supply Co. has agreed to 
charge the Council for electricity supplied in bulk on a power factor 
of 0°75, instead of the present charges on a power factor of 0-9, and 
a quarter off consumers’ maximum demand where motors are 
installed exceeding 20 н.р. The amount paid to the company for 
the year ended March 81 was £3,066 for 634,247 units, which, 
reckoned at the consumers’ terminals (after deducting losses on 
transforming and distribution, &c.), was at the rate of 1-99d. per unit. 
If the reduction in price now proposed had been in operation the 
cost would have been 1:83d. per unit. The estimated loss for the 
coming year of £1,887 would be reduced to £1,545. 


Argentina.—The “ Review of the River Plate says the Union 
Telefonica Co, has inaugurated its system between Buenos Ayres 
and Rosario. 

The Baenos Ayres Sub-committee of Works has decided to set aside 
the decree which declared as lapsed the concession granted to Urdaniz & 
Co. for the construction of a system of tramways. The concessi onaires 
have been given two months to deposit the guarantee. 

_ It is announced that work is about to be commenced on the construc- 
tion of a telegraph line between Bahia Blanca and Tornquist. This will 
complete the new circuit between Bahia Blanca and Buenos Ayres. 


Battersea (London).—The Council are appealing to the London 
County Council to rearrange the periods for repayment of electric 
lighting loans, so that these may be the same as those granted to 
other borough loans, especially in regard to loans for mains and 
machinery. 

Objection is being lodged to the proposed scale of fees for elec- 
trical testing, &c., drawn up by the London County Council. 


Beckenham.—An inquiry was held here on Tuesday into the 
application of the Couneil for sanction to borrow £5,460 for pur- 
chasing that porlion of the undertaking of the South Metropolitan 
Electric Light & Power Co. situate in Beckenham. 

The clerk of the Council (Mr. F. Stevens) said they were entitled to 
purchase under the Crystal Palace and District Provisional Order 1890. 
The purchase price was to be the capital outlay, plus 334 percent. After 


negotiations with th t 
£5,187. 8s. 5d. e company the purchase price had been agreed at 


7 * . » 
Геге was no opposition. 


um M the mecting of the Council on Monday the town 
clerk submitted a copy of the report by Col. Druitt to the Board of 


Trade on an inspection of the tramways in the district recently 
made by him. ö 

In the report Col. Druitt stated that he had met representatives of the 
local authorities regarding the complaints as to the noise and nuisance 
caused by the electric cars on the various routes. It was explained that 
complaints had been general for a long time past regarding the noise 
made by the cars and the nuisance oaused by the cars dropping oil. The 
noise was so bad that people living on the main route could get no rest. 
as the cars did not cease running till 12.30 or 1 a. m., and began again 
soon after 3.30 a.m. The authorities asked the Board to compel the 
company to remedy this if possible. Col. Druitt went over several miles 
of route in the various towns, and thought the cars made excessive noise. 
It appeared to be caused by many of the bolts and nuts connecting parts 
of the car together being loose, to some of the cars not having gear cases, 
the gearing making an irritating noise when running dry, and to many 
of the joints of the rails being sunk, so that every wheel jumped from one 
rail to another at those joints. Flats on the wheels would also cause 
extra noise if cars were run with such defects. With regard to the 
dropping of. oil he saw little to complain of at the time of his visit. If 
the gear cases were kept in order there should be no nuisance from this 
cause, and the noise of the gearing would be diminished. The company 
were taking steps to remedy the defects in the permanent way and the 
directors had already sauctioned an expenditure of £10,681 for relaying 
certain parts of the track as double line. They had under consideration 
proposals for relaying a double track in Burslem and Stoke at a further 
cost of £10,336. They also proposed to relay lengths of line in Stoke 
and Newcastle as double line, at a cost of £9,656, but the local authorities 
refused permission for doubling, so that the track would have to be re- 
paired as best it could while the traffic was still being maintained. 

The Tramways sub-committee reported that they had discussed with 
Mr. J. V. Kitchener (a director of the Potteries Electric Traction Co.) aud 
Mr. Thom (general manager) the proposal to double one lins of rails and 
other matters, and proposals by the company were accepted. 


Camberwell (London).—The Council have received the Board of 
Trade award on the appeals made by the County of London Electric 
Supply Co. as undertakers under the Camberwell Electric Lighting 
Order (1896), against the conditions upon which the Borough Council 
and the L.C.C. approved certain works proposed to be constructed 
by the company. The point was that permission was only given 
with regard to any works, pipes or wires to be used exclusively for 
the company’s purposes under their Camberwell order. The award 
states that the appeals are allowed and the proposed works approved. 


Canterbury.—The salary of the electrical engineer (Mr. C. А. 
Blascheck) has been increased to £325 per annum. Б 

Sanction to a loan of £4,000 for cable extensions, house services, 
&c., has been applied for. 


Charing Cross, Buston & Hampstead Railway.—This line 
will be opened on June 22, and it is expected that the President of 
the Board of Trade (Mr. Lloyd-George, М.Р.) will perform the 
opening ceremony. i 


Customs Duties.—It has recently been decided that under the 
Commonvwealth of Australia Tariff electrical automatic tea-weighing 
machines are subject to an import duty of 20 per cent. ad val., as 
weighing machinery. 


East Ham.—The work of connecting up the East and West 
Ham tramway systems at Plashet-lane is to be proceeded with. 


Electric Traction in Victoria— Tho Premier of Victoria (the 
Hon. Thos. Bent) made a statement on Thursday of last week to & 
number of British capitalists in connection with his scheme for the 
electrification of the suburban lines running from Melbourne. "The 
State (he said) was prepared to expend £3,000,000, but he had 
found difficulty in coming to & decision as to the system to adopt. 
Mr. Bent assured his hearers that British capital, whether invested 
in electrical enterprises or anything else in the State, was abso- 
lutely safe, and that they could be satisfied that no socialistic legis- 
lation would injure their investments. 


Exhibition Lighting.—At the recent Trades Exhibition at Car- 
diff several industries were fully represented, and we understand 
that the enterprise was well supported. An interesting feature was 
the stand taken by the local electricity department, which was 
fitted up with artistic electric light fittings in the shape of floor and 
table standards, ship fittings, cooking and heating appliances, and 
an extensive collection of lamps of various types. An attractive 
exhibit was one of the “ Ediswan Carbone ” white flame arcs, giving 
daylight effects. 

A feature of the Bath and West Show which received consider- 
able attention from the crowds was the exhibit of Crossley Brothers, 
the gas and oil engine builders, who were showing their machinery 
in motion. (Interest to the visitors was enhanced by the fact that, 
in order to obtain the necessary load for the engine, they had coupled 
up various fittings lent by the Cardiff depot of the Edison & Swan 
Co., including an example of the ubiquitous ~ Ediswan Carbone," 
the new flame arc, made throughout at the Ediswan works at 
Ponder's End, Middlesex. 


Fleetwood.—Some time ago the Council constructed a road 
alongside the Blackpool and Flee wood Tramroad Co.'s lines, begin- 
ning at a point where the tramways leave the street. The appor- 
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tionment of cost was duly made, and a notice requiring payment of | 


the cost of that portion of the road adjoining their lines was served 
upon the Tramways Co., as owners adjoining and abutting.” 
The company raised objection to this on several grounds, and 
appealed to the L.G. Board. It has now been intimated by the 
Board that the company cannot be properly charged with the 
£1,588. 3s. 2d. apportioned as the cost of that half of the road 
adjoining or abutting on the tramway lines. 


France. Reporting on the trade of the Bord eaux district in 1906, 
Mr. Consul R. Macdonald writes concerning the tramways and 
coast railway at La Rochelle and states that 1t is proposed to adopt 
the overhead trolley system of electric traction on the departmental 
tramways on the Vendée. The power station is to be situate im- 
mediately at a pit’s mouth, the inferior coal from the mine being 
utilised in а gas-producer plant supplied by a British firm of manu- 
facturers. About 3,500 н.р. will be developed and the surplus power 
will be utilised in supplying energy for all purposes to the neigh- 
bouring town of Niort. The enterprise is in the hands of a local 
syndicate. 

Electric traction will also most probably be adopted for the light 

railway which is to be constructed along the coast of the Depart- 
ment of Charente Inférieure. The line je already been surveyed 
and marked out, but actual work has not yet been commenced. 

А scheme for the distribution of electric light and power in the 
town of La Rochelle is, Mr. Macdonald states, likely to mature 
shortly, and he considers that this will give an opening for small 
electric motors suitable for use in the workshops of the various 
industries of the district. 

А number of steam trawlers belonging to the port of La Rochelle 
E been fitted with small electric lighting sets of British manu- 
acture. 


Glasgow.—The Uddingston extension of the tramway system 
was opened on Saturday. 


Halifax.—The report of the tramways manager (Mr. F. Spencer) 
was presented to the Council last week, and stated that the ex- 
penditure was considerably increased by compensation incurred by 
the serious accident on North Bridge on July 1 last. The income was 
seriously affected by the strike, exceptionally bad weather since 
October and other causes. 

If (continues Mr. Spencer’s report) Halifax could purchase current on 
as advantageous terms as certain towns named by Mr. Spencer, the 
tramways undertaking would show a handsome profit. The oost of 
the permanent way and electrical equipment of the line could not be 
reduced, but was likely to be increased. To reduce tram services would 
be false economy, as increased traffic could not be induced by re- 
ducing facilities. To increase fares on any section would result in a 
diminished total revenue, while to reduce fares would have the same 
effect, because of the limited population served. During the year 
about 500 tons of sand were used at a cost of about £180. A new 
type of slipper brake has been designed by the rolling stock superin- 
tendent to overcome the difficulties found after nearly nine years’ 
experience with slipper brakes on the Halifax system. The acci- 
dents of July, 1906, nd February last were due to the braking effect 
of the slipper brake being absent when most necessary, in the first case 
owing to the motorman not applying the brake sufficiently before des- 
cending the gradient; in the second case, by the blocks being worn to 
such an extent that they were useless when required. If the cars were 
equipped with the new brake mentioned the serious results of thought- 
lessness and lack of judgment would be less liable to occur. All в ipper 
brakes that he (Mr, Spencer) had any knowledge of, which had been de- 
signed for the Halifax type of car trucks, had used a steel shaft parallel 
with the car axle and supported by bearings fixed to the truck sides. 
With the new brake the shaft across the truck was dispensed with, and 

-the downward pressure was taken by four bearings fixed on the truck 
side close to the axle box. That did away with the elasticity, and the 
efficiency was increased 50 per cent. It would also be possible to issue 
regulations with regard to the use of the brake which were not possible 
with the present brakes, and thus make the serious results of thought- 
lessness less liable to happen, because blocks could be attached which it 
would be impossible to wear away іп а day ог a week. Besides obtaining 
the advantage of increased safety, Mr. Spencer computes that there will be 
9 of £200 per annum in labour and material in connection with 
the е. 


Hammersmith (London).--A canvasser for the electricity de- 
partment is to be appointed at a salary of £8 per week. 


India.—The “ Indian Electrical, Mechanical and Textile News” 
states that the Bara Doab Falls 5,000 H.P. water-power electricity 
scheme for supplying Lahore with electric light, fans and power is 
before the Punjab Government for final sanction. 

The United Provinces Government have approved the principle 
of the 80,000 н.р. Jumna River project for supplying power to the 
mills at Delhi. 

“ Indian Engineering ” states that a special electrical department 
of the East Indian Railway has been established as a separate 
department, and the electrical engineer in charge is Mr. H. L. 
T yson- Wolff, who has been granted the maximum salary of R.1,000 
per month. 
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Leicester.—The Corporation tramways department have opened 
20 receiving offices for collection and delivery of parcels within 
} mile radius of any part of the tramways system. ‘The charges 
vary from 2d. to 4d. per parcel. 


Llansamlet.—The Council are considering an electricity supply 
scheme submitted by Mr. J. W. Johnston. 


London County Council.—At Tuesday's meeting the report of 
the district auditor on the accounts of the Council for 1905-6 was 
submitted. n mM 

L. C. C. (Electric Supply) Bill. After considerable discussion the 
Council adopted the recommendations of the Parliamentary Committee 
with regard to the Electric Power Bill as follows: — | | 

(u) That the clauses in the London County Council (Electric Supply) ВШ, 
1907, providing for the compulsory acquisition of the electrical under- 
takings of the metropolitan borough councils by the Council and for the 


transfer to the Council of the powers of purchase possessed by local 


authorities throughout the area of supply proposed in the bill in regard 
to electrical undertakings in their several districts, be deleted. 

(00 That the provision in the bill for the expenditure of а sum not ex- 
ceeding £4,500,000 on the proposed undertaking be so amended as to 
limit any such expenditure to a sum not exceeding £100,000. | 

(с) That the special powers sought in the bill in regard to the breaking 
up of streets in London be deleted, and that the general law on the sub- 
ject be incorporated in the bill, so far as it is applicable, together with a 
clause dealing with routes to be followed in laying electric lines. | 

(4) That the powers sought in the bill to enable the generating stations 
and other works comprised in the Council’s tramway undertaking to be 
appropriated as part of the proposed undertaking be omitted, but that 
power be sought to enable the Council to supply surplus electrical energy 
from its Greenwich generating station for the purpose of the propos e 
undertaking, and to permit of the use of the Council's tramway ducts for 
purposes of the undertaking. І 

(е) That provision be made in the bill to the effect, that any assign- 
ment or transfer shall be subject to the following conditions, namely :— 

(i.) The undertaking to be purchasable by the Council at the end of a 
period not exceeding 50 years on the terms of the Electric Lighting Act, 
1888, or on such other terms as may be specified in the deed of assign- 
ment and approved by the Board of Trade. n | 

(ii.) The amount of dividend which may be divided by the transferees 
to be regulated by the prices charged by them for electrical energy on a 
basis to be approved by the Board of Trade. 

(iii. The maximum prices to be charged by the transferees not to 
exceed those prescribed by the bill, and such maximum prices and ths 
relation between price and dividend to be subject to periodical revision. 

(iv.) Facilities to ke granted to the Council at any time to examine 
accounts and works of the proposed undertaking, and the assignment to 
contain such other provisions as may be deemed necessary for securing 
adequate control by the Council with regard to the powers transferred or 
assigned. i 

(f) That the bill do provide for the cesser of the Council's powers 
thereunder unless a transfer or assignment has been made within а 
period of one year from the pasaing of the intended Act. | 

(7) That the Parliamentary committee be authorised to insert the 
necessary clauses in the London County Council (Electric Supply) Bill, 
1907, in order to give effect to the foregoing resolutions, and to make any 
further alterations in the bill that may appear necessary. . І 

In the course of the diseussion the Hon. W.R. W. Peel said the Council 
would welcome the passing of the bill of the electric lighting companies 
before Parliament. 

Rating of Tramways.—It was agreed to discharge the reference to the 
Highways committee to inquire into the question of the rating of tram- 
ways by the Borough Councils, principally on the ground that the ques- 
tion of the action to be taken on the report of the Traffic Commission is 
likely to engage the attention of the Council in the near future. 


Longton.—The Council have increased the salary of the elec- 
trical engineer (Mr. C. Cuthbertson) to £160 per annum. 


Madeira.—The British Consul at Madeira (Capt. J. Boyle) urges 
that a telephone system is badly needed in Madeira, as, owing to 
the rough and mountainous nature of the country, communication 
is at present carried on at great expenditure of time, money and 
effort. The population of the island (which is about 18 miles in 
length and 13 miles wide) is about 150,000, and Funchal, the 
capital, contains 50,000 inhabitants. There are a large number of 
hotels, and British, Portuguese and German merchant houses have 
considerable establishments at Funchal. It is considered probable 
that, as the island is well wooded, suitable poles could be obtained 
on the spot. Local capital should be invited, and, of course, the 
necessary licence for operating the service will have to be obtained 
from Lisbon. 


Manchester.— At the meeting of the Council on Wednesday it 
was decided to apply for sanction to a further loan of £112,850 for 
extensions of the electricity undertaking. 

The Chairman of the Electricity committee (Mr. HowanTH) said the 
experiment of supplying the day load at a lower rate had been amply 
justified by the result. The committee were in negotiation with other 
large firms and additional money was required for the necessary plant. 

The Council have granted the following increases of salary :— 

Mr. А. E. M'Kenzie, resident electrical engineer at Stuart-street station, 
from £350 to £500 (by £50 a year); Mr. Е. Е, Hughes, secretary of 
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electricity department, from £400 to £425; Mr. L. R. Lee, mains en- 
gineer, from £350 to £450 (by £25 a year); Mr. F. Н. Whysall, resident 
engineer at Dickinson-street and Bloom.síreet stations, from £280 to E325. 


Marylebone (London).—The Electric Supply committee report 
that the commission on capital expenditure hitherto paid to the 
consulting electrical engineer (Mr. Arthur Wright) is £22,072, 
“Mr. Wright has submitted further claims totalling £2,057, and 
the committee recommend payment of £1,200 subject to its being 
made without prejudice to any matters which might be raised in 
pending arbitration proceedings, the balance being more or less in 
dispute. ” | | 

Middlesex.— On Friday the chairman of the Middlesex Light 
Railway committee opened the new line of clectric tramway from 
Wood Green to Palmer's Green. The lino will ultimately be 
extended to Enfield. 


National Association for the Promotion of Technical and 
Secondary Education.—Sir H. E. Roscoe and Sir Wm. Mather 
have issued a circular announcing the winding up of this Association, 
which was formed 20 years ago with the Duke of Devonshire as 
president. The reason for the winding up is that the objects of the 
Association have been accomplished. 


Northallerton.—The Council have asked the directors of the 
Northallerton Electric Light & Power Co. to state the terms upon 
which they would dispose of their undertaking. N 


Obit uary.— Mr. Joseph Halden, for 80 years head of J. Halden 
& Co., electrical appliance dealers, Neweastle-on- Tyne, Manchester 
and London, died on June 6, aged 65. 


Oxford. A long discussion took place last week on a report of 
the Tramways committee recommending certain modifications of 
the agreement between the Corporation and the National Electrie 
Construction Co. in regard to the purchase and electrical equipment 
of the local lines by the latter. The modifications include an ex- 
tension from 15 months to three years of the time for the flotation 
of a local company to construct and equip the lines and a reduction 
of tha penalty for default from £100 to £25 a week. The Corpora- 
tion get a new guarantee that the company will pay the purchase 
money of the old lines and the costs incurred at the due time. 


Patent Amendment.—Mr. Philip M. Justice, 55 and 56, Chan- 
cery-lane, W.C., has requested that certain clerical errors in the 
specification of letters patent No. 6,808 of 1906, granted to him for 
* Improvements in Electric Glow Lamps," may be corrected. Par. 
ticulars of the correction are given in the ‘Illustrated Official 
Journal" (Patents) of June 5. Notice of opposition to the Patent 
Office, 75, Southampton-buildings, London, E.C., within one 
calendar mon'h of June 5. 


Personal.— Mr. C. S. Northcote, of 2, Queen Anne's-gate, West- 
minster, S. W., who is away on the Continent, asks us to notify that 
he will be personally available for business again on 24th inst. 


Presentations.—The members of Leyton Tramways Athletic 
and Social Club have presented Mr. Е. Schofield, manager of the 
tramways, with an oak-framed enlarged photo of himself as a token 
of esteem. | 

On Friday evening last a smoking concert and social gathering 
was held at St. Stephen’s Restaurant, Bristol, in connection with 
the departure of Mr. J. H. Bolam, of the Corporation electricity 
department, who has been appointed borough electrical engineer 
at Weymouth. 

In the unavoidable absence of Mr. H. Faraday Proctor (who is out of 
England), Mr. HERBERT Couzens (deputy city electrical engineer) presided 
over a large attendance, А varied and lengthy musical programme was 
provided, and during the course of the evening a handsome stop watch 
(subscribed for by the staff and employés) was presented to Mr. Bolam as 
a token of the high esteem in which he was held. The enthusiasm which 
greeted the toast of Mr. Bolam’s health was full testimony to his 
popularity. 

Mr. Couzens, in making the presentation, referred to the respect and 
etteem in which Mr. Bolam was held, and whilst regretting his departure 
from Bristol, wish him every success in his new appointment. 

In reply Mr. Borau hoped he would have at Weymouth as loyal a cet 
of workmen ав he had had at Bristol. It was impossible for him to 
adequately express his thanks, not only for the presentation, but for the 
goodwill and courtesy that he had received from all during his seven 
years’ connection with the Bristol Corporation electricity department. 

The employés of Brook, Hirst & Co., electrical engineers, Chester, 
have presented a silver rose bowl and a pair of silver candlesticks, 
and the office staff а pair of silver flower vases, to Mr. P. S. Brook 
on his marriage. 


The officials and employés of the South Lancashire Tramways 
Co. have presented а silver spirit kettle and smoker's cabinet 
to Mr. E. H. Edwardes (resident engineer at Atherton) on his 
marriage. 

The employés of the National Telephone Co. at Dundee on 
Monday presented the district manager (Mr. William Brown) with 
a solid silver rose bowl on the completion of 25 years’ continual 


service with the company. The telephone manager at Dundee 
(Mr. Mackenzie) made the presentation. 


South Africa.—The " British and South African Export Gazette 
understands that the Government intend to spend £50,000 on the 
electric lighting of the Eastern and Midland Railways, that orders 
are about to be given out for additional generating plant for the 
Central South African Railways, and that au order is to be placed in 
England for electrical plant for the Durban Roodepoort Deep Mine, 
to replace the 500 kw. steam-driven plant recently sold to Johannes- 
burg Corporation. | 

The Gazette“ also states that failure after failure has been expe- 
rienced in the use of the Johannesburg Corporation’s gas producer and 
electrical plant, which is to be tested some time this month prior to 
being banded over by the contractors (D. Stewart & Co.), and (continues 
the Gazette) in preparation for the anticipated rejection of the plant, 
the Corporation have placed a contract with Reunert & Lenz for an 
auxiliary steam-driven d.c. plant of 1,000 kw., switchboards, instruments, 
&c., at a cost of about £19,000. The total cost of the original lighting 
and tramway scheme was about £1,250,000. | | 

Mr. J. Е.І. Thomas, the manager of ће Johannesburg light and power 
department, stated in a recent report that the seven sets of generators had 
never been all available at once owing to breakdowns, and each set usually 
fell 20 per cent. short of its full output. The producer gas was not free 
from tar; the engines could not last long under the extra stress to which 
they were subjected through pre-ignition troubles, and breakdowns of 
pumps, bearings, water service and compressor plant were frequent. The 
cost of working per unit worked out at 2:55d., instead of 0°86d. as 
originally estimated. 

Cape Town Corporation propose to hire out and maintain electric 
motors, but local dealers in motors and electrical plant are protesting 
against the scheme. | 

Port Elizabeth ratepayers have approved the borrowing of £25,000 
further for the completion of the municipal electricity scheme. The 
original loan was £100,000, and this has been overspent by nearly 
£11,000. The undertaking is progressing sat:sfactorily, new connections 
are being made at the rate of 21 per month, and there are at present 215 
consumers taking current for lighting. Power consumers have motors 
aggregating 160 н.р. | 

The Lancashire Dynamo & Motor Co. have shipped a 500 kw. 
steam-driven d.c. generating sot (Belliss engine) for Johannesburg 
Muni ipality. | 

The new electrical plant for Durbin Harbour comprises Bruce 
Peebles motor-generators, a Willans turbine set, E.C.C. switch- 
boards and transformers supplied by G. Hanchett, Barrett & Co. 


Southampton.—Sanction to a loan of £3,000 for. mains and 
services has been applied for by the Corporation. . It is proposed to 
terminate the agreement with the Southern Electric Free Wirin 
Co. in six months. | 


Southwark (London).—An elecirically-driven feed pump is to be 
obtained ata cost of £300 for the electricity station. 

The offer of the County of London Electric Supply Co. to supply 
current for lighting the interior and exterior of the tower now in 
course of erection at St. George’s-circus has been accepted by the 
Council. The offer was 3d. per unit for interior and exterior 
lighting with £54 per annum for maintaining four lamps. The 
London Electric Supply Corpn. quoted 3d. per unit with 15s, per 
quarter for maintenance of arc lamps. Assuming 4,200 hours of 
lighting these figures are estimated to represent £122 and £142 per 
annum respectively. 


Sterilisation of Water by Electrolytic Chlorine.— Dr. S. Rideal 
has been permitted by the Westminster City Council (under pro- 
tective conditions) to carry out experiments on the sterilisation of 
water at one of the swimming baths by electrolytic chlorine, with 
the object of ascertaining whether the water need be changed as 
frequently when kept purified as at present. 


Swinton.—The Council have now completed the laying of dis- 
tributing mains ia the compulsory area, and the sub station from 
which current will be distributed by the Lancashire Electric Power 
Co. is nearing completion. It is anticipated that the supply will be 
available by the end of August, and in the meantime a vigorous 
canvass of the district is being carried out by the company. 


Torquay.—The dispute betwecn the Dolter Electric Traction, 
Ltd., and the Corporation as to the claim made by the Council for 
payment of £1,200 (being tbe minimum annual payment for electric 
current guaranteed to be taken by the company) has been settled 
amicably. 


Tramway Managers’ Conference.— The annual conference of 
the managers’ section of this association was held at Blackpool on 
5 and Friday last, Mr. J. M. McElroy, of Manchester, pre- 
siding. 

The Mayor of Blackpool welcomed the delegates on Thursday, and in 
acknowledgment Mr. McErnoy said every municipality in the country that 
controlled a tramway system was represented in the association, which, 
through united action, had got matters brought before Parliament and 
the Board of Trade which could not have been done otherwise. 

The delegates then privately heard Papers. The first was by Mr. J. 
Lancaster (manager at Blackpool) on Accidents, and he submitted the 
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question whether it was wiser for corporations to insure against acoi- 
dents or take the risk themselves, The general opinion seemed to be 
па, нета conditions had a great deal to do with settling the policy to be 
ollowed. 

Other Papers were by Mr. L. Johnstone (Gloucester) on “ Transfer 
Tickets’'; Mr. J. Dalrymple (Glasgow) and Mr. H. Mozley (Бү) 
on “ Single Truck and Bogie Cars; and by Mr. C. J. Spencer (Bradford). 

On Friday Mr. L. SLATTERY (Oldham) read а Paper on Air Brakes, and 
said Oldham was the cnly town in the country where the system was 
adopted on all cars. 

Mr. Н. MozLEx dealt with the Corrugation of Rails. 

Mr. J. B. Hamicton (Leeds), dealing with Pay and other Allowances 
to Motormen and Conductors,” suggested a committee to deal with the 
question, so that a comparable method of computing the rates of pay for 
tramway employés might be arrived at and the rate in different towns be 
compared, | | 

The conference closed with a luncheon at the invitation of the Mayor 
of Black pool. At this functicn the president (Mr. МсЕгвох) spoke of 
the great value of those conferences to tramway managers, many of 
whom had to specialise in certain вес:іопз of tramway work, and they 
were thus ab'e to draw from one another useful information. 


Trunk Telephone Communication in the Tyneside District.— 
In connection with the scheme of trunk telephone construction for 
the current year a commencement will shortly be made with the 
construction of a number of trunk lines for the Newcastle-on-Tyne 
district, including Newcastle-London (four lines), Newcastle-Glas- 
gow, Newcastle-Edinburgh, Newcastle-Liverpool, Newcastle-Man- 
chester, Newcastle-Birmingham, Newcastle-Middlesbrough (two 
es Newcastle-Stockton, Newcastle-Darlington, Newcastle-Dur- 

am. 


Wallasey.—Extensions of the tramway system are to be carried 
out at an estimated cost of £48,695, 


West Ham.—The electrical engineer (Mr. A. Hugh Seabrook) 
has reported, with regard to salaries and commission in connection 
with the sales department, that many inquiries were coming in now 
for light and power and heating and it required a larger staff to 


deal with them. Не was even receiving complaints that inquiries 


were not being attended to promptly. 

He was anxious to commence pushing fans vigorously, which could 
be hired out and upon which а good percentage could be obtained on the 
cost. If this suggestion could be dealt with, a firm of heating appliance 
makers were offering to supply, on sale or return for one month, 50 irons 
to be delivered to private consumers for sale or hire, He also desires to 
push the aale and hire of elestric signs, from which a big revenue could 
be obtained on the charge-per-hour system. During next winter be pro- 
poses to push radiators апа heating at the present rate of 2d. per unit, 
&nd he expresses bimself sanguine that even at this figure a large amount 
of business is to be obtained by employing salesmen of the proper type 
and experience. He is unable to push as he would like the new arc lamp 
hiring system. The sales department (continues Mr. Seabrook) is rapidly 
becoming one of the most important of the sub-departments, and it is of so 
purely commercial a character that the usual commercial salary and com- 
mission basis of payment must be adopted. He suggests payment per 
kilowatt for consumers obtained and 24 per cent. to salesmen on sales 
effected. 

The Electricity committee have decided to sanction the electrical engi- 
neer’s scheme. 


Will.—The late Admiral Sir Leopold George Heath, K.C.B., at 
one time chairman of the Eastern & South African Telegraph Co., 
left estate of the gross value of £43,664, with net personalty £41,970. 


Willesden.—The L.G. Board have confirmed the district auditor’s 
decision that the cost of acquiring alternative sites for a new gene- 
rating station and a sub- station, in the event of the bulk-supply agree- 
ment with the North Metropolitan Electric Power Supply Co. being 
terminated, should be debited to revenue and not be paid out of the 
profit of £3,300. 9s. received from the company on the sale of the 
Taylor-lane station. 

The Board are still considering the alternative of granting a loan for 
the purchase of the sites. КЕ. 

The electrical engineer (Mr. J. G. Bruce) is reporting on the созі of 
extending the street aro lighting. 


Workhouse Lighting.—Epsom Guardians have decided to wire 
their workhouse. 


J. B. Saunders & Co.'s Jubilee Dinner.—An excellent group 
photograph of the principals and guests present at the jubilee 
dinner given by Messrs. J. B. Saunders and Co. at the Great Central 
Hotel on April 24 has been made by Messrs. Harrods (Ltd.), with 
the unusual result in such cases that every person present on the 
occasion can be clearly distinguished. 


Electro-Harmonic Society.—The annual general meeting will 
be held at 4:30 p.m. on 19th inst. at 92, Victoria-street, S.W., to 
receive the statement of accounts for the 21st season, to ele:t 
officers for the 22nd season, and to transact the ordinary general 
business of the society. During the past year 88 new members were 
elected, 2 members died, 52 resigned, and 7 were struck off the 
register for non-compliance with rule 11. There are now 578 
members. The accounts show a balance of £60. 14s. 10d. 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Blackburn.—The accounts of the electricity department show 
capital expenditure £252,877, an increase of £7,285 during the 
year ended March last. 

Aunual revenue was £32,078, and the receipts included £16,182 from 
private consumers, £2,353 for publie lighting, £11,018 for current for 
tramways and £1,364 from other corporation departments; total £30,017, 
minus discounts (21,082). Rental of motors and lamps produced £140, 
and sale of lamps, fittings, &c., £1,303. Generation, distribution, man- 
agement and general expenses came to £15,178, leaving а gross profit of 
£16,900. Interest absorbed £6,712, and instalments paid off loans 
£83,020 ; £5,640 has been transferred to sinking fund, and the net profit 
(£1,528) to reserve fund. 4,181,594 units were generated (compared 


with 3,917,723 in the previous year), 331,420 (against 282,614) supplied 


to public lamps, 1,853,270 (1,757,974) to tramways and 1,498,229 
(1,290,872) to private consumers. The total maximum supply de- 
manded was 2,390 kw., against 2,270 kw. 

The report of the borough electrical engineer (Mr. P. P. Wheelwright) 
states that the increase of over £2,000 in income is due to the healthy 
condition of trade in Blackburn. A concession of 1d. per unit was made 
to the tramways department in July last, resulting in a decrease of 
revenue of £560. The number of private consumers increased by 190, 
and the equivalent of 8,000 8c.p. lamps was connected during the year, 
the total connections (exclusive of tramway demand) being equal to 
139,500 8 c.p. lamps. 50 motors (266 в.н.р.) were added, an increase of 
40 percent. The horse-power of private motors connected is 865, and 
the total, with hired motors, over 1,800 н.р. RS | 


Brighton.— The accounts of the tramways department for the 
year ended March 31 show a net profit of £2,410 after paying all 
expenses, interest and sinking fund, &c. ; 

Crewe.—The income of the electricity department for the year 
ended March 31 was £6,570. 193. 11d., including £3,078. 1s. 9d. net 
from the sale of current by meter, and £3,358. 18s. for public lighting. 

Expenses were £3,052. 4s. 6d., leaving £3,518. 15s. 5d. to meet interest 
(£1,842. 4s. 7d.), repayment of loaus (£845. 7s. 5d.) and contribution to 
sinking fund (£735. 11s. 3d.). The surplus on the year's working was 
£680. 2s. 3d., and the aggregate surplus to date is £5,040. 14s. 10d. The 
total capital expended is £50,669, 2s. 51., an increase of £485. 4s. 3d. оп 
the year. 587,625 units of electric current were generated, 251,837 sup- 
plied to the public lamps and 230,121 sold to private consumers. The 
total maximum supply demanded was 338 kw. | 

Croydon.—There is a credit balance on the working of the elec- 
tricity undertaking for the past year of £10,248, of which £5,000 
has been placed to reserve and renewal fund, £8,000 applied for 
improvement of street lighting and distribution, and £2,248 carried 
forward. The borough electrical engineer (Mr. А. C. Cramb) and his 
staff are to be congratulated upon the year's record. 

The total revenue of the tramway undertaking for the 10 months has 
been £62,075, and after deducting working costs the balance: was 
£20,695. Deducting interest, depreciation, sinking fand, &c., the net 
balance was £9,053, and this has been carried tot reserve. During the 
10 months the trams carried 13,514,918 passengers at an average fare of 
1:08d. per passenger. 


Dundee.—The accounts of the electricity department for the 
year ended April 30 show an income from all sources of £31,109, 
and working expenses £13,943, leaving a gross profit of £17,166. 
With this large profit on their electrical undertaking the Electricity 
committee have decided to take the opportunity of decreasing the 
capital debt and have transferred £6,786 from capital to revenue 
account, which, with interest and sinking fund (amounting to 
£9,782), leaves а net profit for the year of £914. "The units gene- 
rated were 4,564,721, ап increase of 600,000 over last year, while 
there is а corresponding increase in units sold, which amounted to 
4,008,418. | 

Erith.— The accounts of the electricity department for the year 
ended March 31 show a total income of £11,570. 8s., including 
£8,156. 17s. from sale of current for lighting, power and traction and 
£2,199. 0з. 10d. from public lighting. 

Total expenses were £7,107. 8s. 10d., leaving £4,463. 4s. 2d. to meet 
interest (£2,134. 17s. 84.), repayment of principal (£1,600. 183. Gd.) and 
other items, the net result being а deficit of £63. 1s. 7d. on the year. 
The total capital expenditure is £64,310. 11s. 3d., an increase of 
£5,898, 5s. 8d. during the year. 1,352,213 units were generated, 207,500 
were supplied to the public lamps and 895,240 were sold to private con- 
sumers, The total maximum supply demanded was 700 kw. | 

The increase in connections during the year was equivalent to 14,798 
8c.p. lamps for lighting and power, bringing the total connections to 
54,933 8 с.р. The works costs for the year were 1:097d. per unit, against 
1:190d. in 1906, and the total cost was 1:310d., against 1:468d, 


Hastings.—The total income of the e'ectricity department 
for the year ended March 31 was £19,765. 19s. 6d., including 
£15,134. 10s. 104. from sale of current for private lighting and 
power and £3,960. 11s. 7d. from public lighting. 

The total expenditure was £9,159. 163. 4d. Gross profit was 
£10,606. 3s. 2d. Interest absorbed £4,903. 133. 5d. and sinking fund, 
&., £5,431. 16s. 4d., leaving a net profit of £198. 15s. 7d., against £117 
in 1905-6. 1,087,751 units were generated, and the total maximum 
supply demanded was 7004 kw. The total capital expended is 
£150,522, 18s, 8d. The cost of fuel was higher than in the previous 
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year, but this has made but little difference in the generation charges. 
The charges for repairs and maintenance are also higher, these charges 
being borne out of revenue. 


Hull.—The accounts of the tramways department for the year 
ended March show capital expenditure £417,467, increase £14,744. 

The year's revenue was £122,590, of which £121,186 was received as 
fares. Traffic expenses were £30,569, general expenses £9,644, general 
repairs and maintenance £21,965, and power expenses £9,378. The gross 
profit was £51,008. Interest required £12,942, income tax £1,310, annual 
contribution to district fund £2,528, and the balance carried to appro- 
priation fund was £35,132, of which £9,528 was required for sioking fand 
instalments, £10,604 was placed to reserve, and £10,000 devoted to relief 
of borough rate. The balance (£15,000) has been carriel forward. 
Power expenses were 0764. per car-mile (compared with 0'774. in previous 
year); total working, management and general expenses 5779d. (5·76d.), 
and total expenses (including capital charges) 7:754. (7-68d.). 3,349,961 
units were delivered to the line, or 1°13 units per car-mile. The maximum 
load was 1,325 kw. (1,250 kw.). 29, 151,543 passengers were carried and 
2,956,406 car-miles were run. 


Ipswich.— For the year ended March 31 the total revenue of the 
electricity department was £11,580. 9s. 4d., including £10,278. 8s. 1d. 
from sale of current for lighting, power and traction, and 
£1,148. 138. 3d. profit on the installation department. 

Total expenses came to £7,299. 4s. 5d. Тһе gross profit was 
£4,281. 4s. lld., and after deducting interest (£2,368. 8s. 7d. less 
£17. 11s, 11d. contributed by destructor department), bank interest 
(£685. 6s. 9d.), &., balance was £1,244. 88. 11d. After repaying in- 
stalment of loan, &c., the deficit on the year's working was £1,363. 7s. 9d., 
compared with £249. 13s. 7d. for 1906. The total capital expenditure is 
£83,347. 11s. 9d., an increase of £1,866. 10s. 11d. 1,310,277 units of 
electric current were generated, 258,402 units were sold for private light- 
ing, 187,677 for power, and 720,246 for traction. The total maximum 
demand was 912 kw. 

The revenue of the tramways department was £22,012. 13s. 4d. and 
working expenses £16,137. 78. Id. The gross profit was £5,915. 6s. 3d. 
Interest on loans absorbed £3,689. 8s. 10d., bank interest £286. 183. 9d. 
and repayment of loan £1,753. 7s. 2d., so that there was a small net 
profit on the year. The total capital expended is £114,331. 5s. 6d., an 
inorease of £529. 14s. 10d. 

In the report of the chief engineer and manager (Mr. Frank Ayton) it 
is stated that, owing to the high price of copper, great care has been 
exercised in the matter of laying extensions of mains. At the end of 
May, 1906, a reduction in price of electricity was made to private resi- 
dences, elubs, hotels and other long-hour consumers to 4d. per unit. 
The reduction brought a number of new consumers, but the new business 
during the year was а long way short of what was anticipated. Com- 
paratively few tradesmen could be induced to adopt electric lighting, the 
reason generally given being that with bad trade they could not afford 
the expense of installing it. The number of consumers increased from 
284 to 372, and the equivalent 8 c.p. lamps connected show an increase 
of 25 per cent.; but the units sold (excluding traction) are only 13 per 
cent. greater than for 1905.6. The inauguration of the new installation 
department has had the effect of raising the standard of wiring work 
done in the town and of reducing prices to a reasonable level. A scheme 
for the maintenance of lamps was also introduced, and the number of 
lamps on maintenance at the end of the year was 947. A show room 
for lamps and fittings has also been opened. 


Kirkcaldy.— The annual reports of the electricity and tramways 

departments were presented to the Council on Monday. 

he gross profit on the electricity department was £3,559. 17s. 9d., 
against £3,627. 17s. 2d. last year, while the charges for interest and 
sinking fund were £3,603. 14s. 8d., compared with £3,031. 98. 8d. The 
deficit on the year's working is, theretore, £39, 8s. 4d. 

The gross profit on the tramways was £4,619. 4s. 3d., compared with 
£2,155, 118. 8d. Charges for interest and sinking fund amount to 
£5,203. 11s, 4d., less £400 contributed by rates (£4,803. 11s. 4d.), com- 
pared with £3,963. 17s. 2d. The deficit on the year's working is 
£580. 178. 6d., compared with £1,924. 128. 9d. 


Lancaster.—The accounts of the electricity department for the 
year ended March 25 show a total income of £9,228. 12s 10d., in- 
cluding £5,609. 13s. 7d. from sale of current for private lighting. 

Expenses were £5,589. lls. 3d., leaving £3,639. 1s. 7d. to meet 
interest and sinking fund. The net profit (£369, 14s. 8d.) has been 
placed to reserve. The total capital expended is £68,266. 10s. 10d., 
an increase of £975. 16s. 4d. on the year. 882,152 units were gene- 
rated and 396,516 were sold by meter, 8,181 by contract, 66,000 
units were supplied to the public lamps, and 247,400 to the Tram- 
ways committee. The equivalent of 41, 900 8 c.p. lamps is connected 
to the mains, and the maximum supply demanded was 798kw. 
(528kw. for lighting and 200kw. for tramways). The total cost 
per unit sold was 1:474. 

The total income of the tramways department for the year was 
£5,479. 98. 8d., including £5,359. 15s 8d. traffic revenue, leaving an 
adverse balance of £143. 19s. 2d. Interest on loans came to 
£1,554. Өз 3d. and repayment of debt to £1,228, 18s 2d. The 
deficit was £2,836, 19s. 7d., making the aggregate deficit to 
date to 49,169. 128. 114. 1,353,681 passengers were carried and 
194,577 car-miles run, the receipts per car-mile being 6:61d., and the 
working expenses 6941. The total expenses (including interest and 
debt redemption) per car-mile were 10°37d. 


Leigh (Lancs.).— The total income of the electricity depart- 
ment for the year ended March was £6,814. 183. 10d., including 
28,067. 9s. 10d. from sale of current for private lighting, and 
£2,925. 1s. 7d. from power consumers. 

The annual expenses were £4,102. 5s. 
fund, &c., the deficit was £409. 10a. 1d. 

The annual report of the borough electrical engineer (Mr. A. Т. Smith) 
states that there has been a considerable increase in the units sold and a 
corresponding increase in revenue from both lighting and power. There 
are 315 consumers, representing 16,818 8c.p. lamps connected. 702,119 
units were sold, the maximum load was 404 kw. and the load factor 20°5 
per cent. The total generation and distribution charges were 1:24d. per 
unit sold, against 1:10d. in 1906, and the total cost (including interest and 
sinking fund) was 2:514, per unit, against 2:02d. in 1906. The total 
capital expended is £43,624. 


Manchester.—On Wednesday the Electricity committee had 
before them the report of the department for the year ended 
March 81. The net surplus was £26,267, compared with £16,219 
in 1905-6. 

During the year the L. С. Board granted additional burrowing powera 
to the extent of £165,136, and an application for further powers has been 
made. The various amounts sanctioned come to £2,545,941. The 
capital outlay shows a total of £2,338,373. In framing the estimates for 
the current year provision has been made for a reduction in the present 
prices charged for current for lighting, and the Council will be recommended 
to sanction the following :— 

(а) To consumers on flat rate, a reduction from 44d. to 32d. per unit. 

(b) To long-hour consumers, a reduction from £7 per kilowatt of 
maximum demand and 11d. per unit to £7 per kilowatt and 14d. per 
unit. Both alterations to take effect from 25th Deo. next. 

Satisfactory progress has been made with the work required to give 
effect to the engineer’s scheme of closing down the Dickinson-street 
station and transferring the load to Stuart-street during the six summer 
months ineach year. The scheme is expected to come into operation on 
the 30th inst. Messrs. Willans & Robinson, who have been entrusted with 
the contract for the supply and erection of a 6,000 k.w. Willans-Siemens 
turbo-alternator set to Stuart-street station, are proceeding rapidly with 
the work in their shops, and it is confidently expected that the set will be 
delivered, erected and in readiness for the generation of current by the 
end of December. To cope with the continued increased demand for 
electricity, more particularly for power, there have been installed at 
several of the distributing stations during the year an additional 
3,500 kw. of transforming machines, including the plant required for the 
new tramway services to Chorlton-cum-Hardy and Altrincham. The 
important scheme of laying new high-tension feeders from Stuart-street to 
Dickinson-street, and the provision of spare ducts, is nearing completion. 
Extra high-pressure mains have been laid during the year in connection 
with three-phase supplies to a large number of works, including Shaw, 
Jardine & Co., Hans Renold, Richard Johuson & Nephew, Kendall & Gent, 
Mather & Platt, Armstrong, Whitworth & Co., and Johnson, Clapham & 
Morris. ; 

The total output of electricity from the three generating stations during 
the past 12 months amounted to 63,056,914 unite, compared with 
55,025,966 units іп 1905-6, an increase of 14:59 per cent. The quantity 
sold was 51,361,612 units. 

The total mileage of main conductors laid at March 31 equals 322 
miles 83 yds., 20 miles 1,439 yds. more than in 1906. | 

The annual report of the general manager (Mr. J. М. McElroy) 
for the year ended March 31 has been adopted by the Tramways 
committee. 

During the past year additions to and extension of the tramway sys- 
tem of an aggregate of 10 miles (bringing the total length of single 
track to 161 miles)were opened. On Jan. 22 was commenced the through 
running arrangements between Manchester and Oldham, a distance of 
nearly 9 miles, Similar arrangements have been made with Ashton- 
under-Lyne Corporation. The revenue for the past year was £719,673, 
against £663,707 in 1905-6, Working expenses were £454,693, against 
£433,561, and the gross profit was £264,980, against £230,146. After 
adding bank interest, the available balance was £266,809. Interest 
absorbed £50,141, redemption of debt £39,594, and rent of tramways 
£24,039. Out of the balance, £87,827 has been appropriated to reserve, 
renewals and depreciation, £55,000 to relief of rates, and £4,211 to street 
improvements, interest, &c. The total borrowing powers of the under- 
taking are £1,875,014. The amount borrowed is £1,558,668 and the 
capital expenditure ів £1,725,814. The car- miles run were 15,523,459, 
and 143,264,501 passengers were carried. The number of units of elec- 
trical energy used was 25,072,791. The sinking fund now stands at 
£144,197, the amount applied in reduction of debt is £141,310, and the 
amount of renewals and depreciation fund is £320,020. 


Poplar.—The report of the borough electrical engineer (Mr. J. Н. 
Bowden) for the past year states that 5,321,383 units of electrical 
energy were generated, and 4,208,302 units were sold, aga‘nst 
8,041,100 in the previous year. 

The lamp connections for private lighting represent 64,493 8 c.p., and 
there are also 332 motors of 4,710 n.r. The aggregate capital expenditure 
is £258,772, and, deducting amounts written off for redemption of 
capital, the net outstanding capital is £238,317. The annual revenue 
was £30,837, against! £25,659; the total costs were E15, 597, against 
£12,586; and the cost per unit sold was 0:912d., against 0:993d. After 
paying interest and sinking fund the net balance is £574, which is 
carried to reserve. The surplus in 1906 was £600. 

Mr. Bowden states that the most important feature of the year was 
the enormous development of the power load and its bearing upon the 


After paying interest, sinking 


— 
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cost of production. Two years ago, out of a total output of 2,331,827 units 
(producing an income of £20,717) 835,200 units were for power (the 
revenue from same being £5,221), while the expenditure representing the 
the works costs was £9,023. During the past year the total output was 
4,208,302 units, producing £30,596, of which 2,423,538 units were for 
power (the revenue being £11,677), while the works cost was £10,676; 
thus an increase of 1,876,475 units, producing au increased revenue of 
£9,879, was obtained at an increased expenditure for works costs of 
£1,653, or only 0-211d. per unit, notwithstanding an advance of about 
15 per cent.on the price of coal. The total capacity of the station is 
3,400 kw., and the maximum {demand 1,980 kw., leaving 1,420 kw. of 
reserve plant. The outstanding capital is £238,317. The result of the 
policy pursued by the borough in catering for the demands of power 
consumers during the past few years has been the conversion of a deficit 
of £1,542 in 1904-5 to a surplus of £574 in 1906-7, the acquisition of an 
additional stand-by of 1,044 kw. generating plant, the average reduction 
in price for power of 0:344d. per unit, and practical demonstration of the 
fact that existing undertakers can and are supplying energy at low rates 
with a sufficient margin of profit, which will be amplified when the plant 
is loaded up to its fullest extent. 


Sunderland.—The annual report of the hon. consulting engineer 
(Mr. John F. С. Snell) and the borough electrical engineer and 
manager (Mr. Alfred S. Blackman), which was briefly referred to 
in our last issue, states that the number of consumers was 1,170, 
representing the equivalent of 425,083 8 c.p. lamps connected, com- 
pared with 1,120 consumers and 867,898 8 c.p. lamps in 1906, and 
the units of electric current sold were 7,577,517, against 6,159,954. 

The maximum load was 4,286 kw., against 3,746 kw., the load factor 20-0 
per cent. against 18:8 per cent., and the capital expended per kilowatt in- 
stalled £51 against £51. 16s. The total capital expenditure was £351,828, 
against £326,494. Total revenue was £52,832, and total costs £32,119, 
leaving a gross profit of £20,718, against £21,404 in 1906. Interest on 
loans absorbed £10,503 and sinking fund £10,900, showing а net deficit 
of £690, against £1,429 profit for the previous year. The temporary 
deficit is accounted for by the large reduction in the prices to lighting 
consumers made in October last (amounting to a loss of income of 
£1,000), and the reduction to tramways and power users, resulting in a 
loss of revenue of over £3,000. Special expenditure on repairs to build- 
ings and machinery, and delay in delivery of condensing plant at Hylton- 
road, also contributed to the deficit. The total costs (including 0:6614. 
per unit for interest and sinking) were 1-666d. per unit, against 1:784d. 
ога of 10,031 н.р, are connected to the mains, compared with 8,480 
in 1906. 

In presenting the annual report of the tramways for the year 
ended March, the chairman (Mr. Geo. New) stated at the Council 
meeting on Wednesday that the total traffic revenue amounted 
to £67,847, an increase of £4,207. 

The net profit had been £14,044, and £7,124 had been devoted to 
relief of rates. 

Mr. New complained that the Tramways committee had to pay more 
than many other corporations for their. electrical energy, the Electricity 
committee charging them 113d. per unit against 14d. at Wolverhampton 
and other placea. 

Ald. Bruce, chairman of the Electricity committee, said his committee 
had again and again reduced the price of electricity supplied to the tram- 
ways department. They had to provide special machinery for that par- 
ticular service, and those machines could not be used for anything else, 
The report was adopted. 


Taunton.—On Monday the Electricity committee reported that 
for the year ended March there was а net profit on the electricity 
5 of 4335. 108. after paying all charges, including 
interest and sinking fund, and setting aside £173. 14s. 1d. towards 
cost of motors purchased for hiring. 

The chairman of the committee (Ald. Potter) stated that the report 
was very satisfactory, but owing to the state of his health he would not 
ask the council for a renewal of their confidence. Members expressed 
regret at the impending retirement of Ald. Potter, and acknowledged 
е good work he had done in connection with the electricity under- 

aking. 


West Bromwich.—The capital expenditure on the electricity 
undertaking at March 81 was £69,405. бв. 5d., an increase of 
£4,938. 12s. 5d. during the year. 

The total revenue was £13,033. 5s. 4s., and total works and manage- 
ment costs were £6,369. 14s, 5d., the gross profit being £6,248. 0з. 5d. 
Interest required £1,494, 18s. 11d., and sinking fund £1,880, 3s. 6d., 
leaving a balance of £2,872. 18s, or, taking into account the 
motor hiring and assisted wiring departments, a net profit of 
£2,623. 17s. 9d., compared with £1,931 last year. 1,799,353 units 
of electric energy were sold, including 1,080,443 to the tramways 
department, 277,265 for private lighting, 334,721 for power and 106,924 
for public lighting. The total maximum demand was 1,061kw. Total 
working costs were 0:854. per unit and total costs 1-34. per unit. 
The connections of all consuming devices (including public lighting) 
amount to 36,388 8c.p. lamps. There was an increase of 20 private 
consumers during the year, representing 5,956 8c.p.lamps. The com. 
bined load factor for lighting and traction was 19:3 against 19:8 per cent., 
and the lighting and power load factor was 13:5 compared with 13:3 per 
cent. І 

The borough electrical engineer (Mr. W. A. Jackson), in his report, 
states that the hire-purchase department bas not been active during the 
ear. The installation work carried out consisted chiefly of wiring for 

ired motors and are lamps, and had been paid for in cash by the con- 


sumers, During the year 33 additional arc lamps were hired to 


consumers, making a total of 92 lamps on hire (65 Davy, 15 Jandus and 
13 Verity). At the beginning of the year 49 Nernst lamps were on hire, 
the present number being 40. 17 hired motors were added, making а 
total of 70, aggregating 304 н.р, 


Wolverhampton.— The profit on the working of the tramways 
for the year ended March 31 was £2,190 (against £1,012 in 1906), 
reducing the aggregate deficit to £1,291. £5,300 has been contri- 
buted to renewals fund, and £11,266 has been paid for interest on 
and repayment of loans. The passengers carried increased from 
8,844,124 to 9,276,023, and the car miles run from 950,338 to 
966,133, Passenger receipts increased from £41,252 to £42,994, 
and receipts per car mile from 10°418d. to 10:6804. 


Yarmouth,—The total income of the electricity department for 
the year ended March was £18,085. 18s. 1d., compared with 
£17,327. 16s. 7d. in 1905 6. 

Total works cost was £10,225. 53. 4d., leaving £7,810. 128. 9d., out of 
which £2,558. Зз. 7d. was paid for interest, £3,341. Os. 3d. for sinking | 
fund, £223. 12s. 9d. granted as rebates, £141. 33. paid in income tax and 
£418. 123. given in discounts, leaving £1,118. 1s. 2d. With the balance 
forward the surplus is £4,638, 2s. 4d. £900 has been allocated in relief 
of rates and £1,000 transferred to reserve. | 

The electrical engineer (Mr. G. Bryant) and the borough accountant 
have been instructed to report upon a system of graduated discounts to 
large consumers, and Mr, Bryant has also been authorised to supply arc 
lamps on a maintenance scheme, the wiring, &c., to be sublet to local 
contractors. 

At the meeting of the Council on Tuesday it was considered that the 
report was most satisfactory, and that the result reflected credit upon 
Mr. Bryant. | 

The traffic receipts of the tramways department amounted to £21,390, 
and with other receipts the total income was £21,902. 1s. 2d., com- 
pared with £18,328. 19s. 9d. in 1905.6. Working expenses were 
£14,270. 9s. 2d. To theelectricity department £3,941. 16s. 3d. was paid 
for current, £3,876. 1s. 114. was paid as interest, and £1,962. 4з. 9d. to 
sinking fund, leaving a net profit of £2,293. 5s. 4d. The amount brought 
forward was £252, making £2,545. 58. 5d. available for appropriation. 
The Tramways committee resolved that £1,000 be voted to relief of rates 
and £1,500 to general reserve. The total number of passengers carried 
was 4,296,953. 


TRADE NOTES AND NOTICES. 
NOW READY. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.— The 1907 Edition 
of the Big Blue Book, price 1583., or post free in the 
United Kingdom, 15s. gd. The new and enlarged volume 
brings a great mass of statistical arid technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. АП mere lists of members of 
Societies and Institutions (so easily and cheaply avail. 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


— 


TENDERS INVITED. 


The Education committee of the borough of Portsmouth invite 
tenders for (1) electric machinery and accessories for dynamo rooms 
and accumulators for the electrical engineers’ department, and (2) 
experimental compound steam engine and condenser, feed measure- 
ment tanks, gas engine and suction plant, oil engine, petrol motor 
and electrically-driven machine tools for the mechanical engineers’ 
department. Specifications from the Principal of the Technical 
Institute, Arundel-street, Portsmouth. Tenders, addressed to the 
chairman of the Higher Education Committee, Technical Institute, 
Portsmouth, by Tuesday, July 2. See also an advertisement. 

Portsmouth Town Council invite tenders for the supply, delivery 
and erection of one 1,000 kw. turbo-alternator, with condensing 
plant and accessories. Tenders to the town clerk (Mr. Alexander 
Hellard), Town Hall, Portsmouth, by noon 24th inst. 
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Portsmouth Corporation want tenders by 10 a.m. 19th inst. for one 
or two years’ supply of Durham rough small and North Country 
screened nut coal for the electricity department. 


Newport (Mon.) Electricity and Tramways committee invite 
tenders for low tension switchboard, two motor alternators (d.c. to 
a.c., single-phase), one battery, extensions to switchboard gallery, 
cooling tower (steel) and battery reversing booster. Applications 
for specification to the borough electrical engineer and tramways 
manager (Mr. Н. Collings Bishop, M.I.E.E.). Specification and 
drawings may be seen at the borough electrical engineer’s office, 
and copies of the switchboard drawings may be had on payment of 
7s. 6d. Tenders to the Town Clerk, Town Hall, Newport (Mon.) 
by first post July 1. See also an advertisement. 


Clacton District Council are prepared to receive tenders for 
supply of two 25 kw. 500 volt dynamos, two existing 100 volt 
Taunton machines (which can be viewed on application to the resi- 
dent engineer) to be taken in part payment; also for additions to 
switchboard. Specifications may be obtained from the consulting 
engineer (Mr. W. H. Trentham), 39, Victoria-street, Westminster, 
S.W. Tenders to tho clerk (Mr. G. T. Lewis), Town Hall, Clacton- 
on-Sea, by noon July 3. See an advertisement. | 


The Electricity committee of Stepney (London) Borough Council 
invite tenders for supply during the year ending June 30, 1908, of 
(1) ampere-hour meters and demand indicators, and (2) ато lamp 
carbons. Specifications from the engineer and manager (Mr. Wm. 
C. P. Tapper, 27, Osborn-street, Whitechapel, E., where tenders 
must be delivered by July 1. See also an advertisement. 


London County Council invite tenders for the manufacture of 
two 5,000 kw. three-phase turbo-alternators, with surface condensers, 
&c., to be delivered and erected at the tramways generating station, 
East Greenwich. Tenders, on official forma to be obtained from 
the clerk of the Council (Mr. G. L. Gomme), County Hall, Spring: 
gardens, S.W., to be sent in by 11 a.m. July 2. 


Bradford Corporation want tenders by June 22 for supply of 
875 tons of steel girder rails, 25 tons of fishplates,8 tons of joint 
pieces, 92 steel poles and trolley wire. Specifications from City 
Surveyor. 


Wednesbury Corporation want tenders by June 20 for supply of 
two 240-250 в.н.р. producer gas engines, each coupled to three- wire 
dynamo. 


Weymouth Corporation want tenders by noon June 17 for Welsh 
r mokeless, through-and-through large and small steam coal for the 
electricity department. 


Manchester Electricity committee require tenders by noon June 18 
for 12 months' supply of d.c. motors and motor starters, ampere- 
hour and watt hour meters and fuse boxes. 


Tenders are wanted фу 10 a.m. June 24 for electric lighting on 
the stage at the Central Club Society's premises, Clerkenwell-road, 
London, Е.С. Specification, &., from the Secretary. 


Eustbourne Corporation want tenders by noon June 29 for water- 
tube boiler and stéam, exhaust and circulating water piping for the 
electricity department. | 


Swindon Corporation want tenders by noon June 17 for the right 
of advertising on tramcars and tickets and supply of tickets and 
ticket punches, 


Salford n committee want tenders by 9 a.m. June 24 
for 12 months’ supply of coal. Forms of tender, &c., from the 
Borough Electrical Engineer. 


Long Eaton Council want tenders by noon June 28 for engine 
апа 500 kw. dyriamo and accessories and water-tube boiler. 


Warrington Electricity and Tramways committee want tenders 
by noon June 18 for supply of slack. 


Darlington Corporation want tenders for a small extension of 
steam and exhaust pipes. 


The Deputy Postmaster-General, Sydney, N.S.W., requires 
tenders by 2:30 p.m. Aug. 14 for the supply of telegraph, telephone 
and electric light material. Specifications, &c., from the General 
Post Offices, Sydney, Melbourne, Brisbane, Adelaide, Hobart and 
Perth, and from the Commonwealth Offices in London, 72, Victoria- 
street, S.W. 


The Deputy Postmaster-General, Perth, Western Australia, will 
receive tenders until noon Aug. 6 for supply of a desiccating appa- 
ratus with motor-driven air pump for telephone cable work. 
Specifications, &c., from the General Post Offices, Melbourne, 
Sydney, Adelaide, Brisbane and Perth, and from the Common- 
wealth Office, 72, Victoria-street, London, S. W. 


Tenders are invited for the supply of 438,000 flame and 21,000 
ordinary carbons for the city of Melbourne (Australia). Specitica- 
tions, &o., from the agents for the City Council (Messrs. MeIlwraith, 
McEacharn & Co. Proprietary, Ltd.), Billiter-square-buildings, 
London, E. C., to whom tenders by noon June 20. 


TENDERS RECEIVED AND АСОЕРТЕР. 


Hammersmith (London) Council received the following tenders . 
for the supply of cables :— 


Western Electric Co. British Insulated & 


(accepted) ))) £2,254 18 11 Helsby Cables. . . £2,340 10 0 
St. Helens Cable Co. 2,523 0 0 Johnson & Phillips.. 2, 333 4 2 
Callender's Co. .... 2,398 5 0 | Rumney & Rumney 2,214 5 6 
W. T. Henley's Tele- Lahmeyer Eleotrie Co. 2,122 9 3 

graph Works Со... 2,366 3 4 Union Cable Co..... 1,973 1 7 
Siemens Bros. & Co. 2,361 18 2 Land and Sea Cable 
W. T. Glover & Co. 2,359 0 10 Works 1,949 3 0 


In reporting upon the above tenders the Electricity Committee stated 
that the four lowest tenders were for foreign-made cables, whereas the 
quotation of the Western Electric Со. was for Englisa-made cables, and 
as contracts placed by the Council with the Western Electric Co. in the 
past had been executed with entire satisfastion, the committee had 
accepted that company's tender. 

Mason's Gas Power Co. have recently obtained the following 
contraets :— | 

For new works of Schoen Steel Wheel Co. (Lecds', “ Duff" pro- 
ducers, “ Weardale’’ furnaces and steel chimneys. 

1,500 в.п.р. power gas plant (to order of Mather & Plat.) for South 
Wales, to use cheap bituminous slack. 

For works of Cape Copper Co. (South Wales), Duff“ producers, 
coal bunkera, &c. 

Also **Duff" producers, with accessories, for Brown, Bayley's Steel 
Works (Sheffield), Latch & Batchelor (Birmiogham), Consett Iron Co. 
(Durham), a shipment of “Duff” producers t» Japan, and suction-gas 
plant to the Mansourah Electric Supply Co. (Egypt). 

Coventry electricity department has accepted the tender of Ed. 
Bennis & Co., of Little Hulton, Bolton, and 28, Victoria-street, 
London, S.W., for mechanical coal and ash-handling plant, with 
overhead coal and ash bunkers and automatic weighing apparatus, 
at £8,279. A repeat order has also been placed by the Corporation 
with this firm for six chain-grate stokers (Bennis.Miller-Bennett 
patents). 'The work is to be completed by August. 


Hackney (London) Council have accepted the tender of Rose & 
Co. for Granville and Exhall mixed coal and Staffordshire slack at 
10s. per ton, that of Phillips & Co. for West Hallam nutty slack 
at 12s. 6d., and that of Kaye, Son & Co. for Norton Cannock 
seconds at 18s. 6d. 

Southwark (London) Council received 21 tenders for wiring, & »., 
the Old Kent.road library, ranging in amount from #191. 5s. to 
£801, and that of W. G. Cannon & Sons, at £240. 11s., has been 
provisionally accepted. | 

Messrs. Bruce Peebles & Co., Edinburgh and London, have received 
an order from Krugersdorp (South Africa) municipality for віх 
generators, being the electrical power plant for the new municipal 
lighting scheme. 


The tender of A. W. Penrose & Co. (at £461. 153.) has been 
accepted by the London County Council for providing an electrically 
driven goods and service lift for the Day Training College at Holborn. 


Colne Council have accepted the tender of Dick, Kerr & Co. for & 
generating set at £2,850, and that of Galloways Limited for a 
boiler at £670. | 

А contract has been placed by the War Office with the Bryant 
Trading Synd. for ordinary Royal glow and patent Royal glow 
switch lamps. 


Warrington Council have accepted the tender of McDowell 
Limited for six tramcar covers at £85 each. 


Wallasey Council have accepted tho tender of Dryland & Preston 
for extensions of the tramcar sheds at 45, 415. 13s. 


The Felixstowe Council have accepted the tender of Whipp & 
Bourne for a switchboard at £579. 4s. 


Derby Electricity committee have accepted the tender of Johnson 
& Phillips for supply of Peterson’s vulcanised bitumen cables. 


Bristol Docks committee have accepted the tender of Royce 
Limited for two electric capstans. 

West Ham Electricity committee have placed an order with the 
Fuller Electrical Co. for two rotary converters at £625. 

Hammersmith Council have placed a contract for 6,000 tons of 
through-and-through coal at 18s. per cwt. 


West Ham Corporation have accepted the tender of W. Lucy & 
Co. for the annual supply of house cut out boxes at 23. 511. each. 


Machine Stoking.—Is machine stoking economical? A con- 
vincing answer to this question is to be found in the list of orders 
secured during tho last six weeks by Ed. Bennis & Co. for their 
machine stokers and self-cleaning compressed air furnaces, The 
manufacturers represented in the list include electricity supply 
works, colliery proprietors, cement manufacturers, flour millers, 
cotton manufacturers, silk spinners, &c.,and more than 60 per cent. 
are repeat orders :— 

Carlton Main Colliery Co. (Frickley Colliery), 12 stokers and o. a f. to 
Lancs. boilers, and complete coal and ash-handling plant (repeat) ; 
A. Thompson & Sons (Rochdale), two stokers and camel furnaces ; 
W. Ingham & Sons (Padisham), two stokers and c.a.f.; MM. Bouchon 
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(Nassandras, France), two stokers and c.a.f. (repeat); Weaver & Co. 
(Swansea), one double stoker and c.a.f. (repeat) ; Handforth Bleaching 
Co., six stokers and c.af.; Greaves, Bull & Lakin (Stockton, Rugby), 
two stokers and c. a. f.; T. Gillibrand & Sons (Darwen), one double stoker 
and c. a. f. (repeat); Tootal, Broadhurst & Lee (Bolton), one double stoker 
and e. a. f. (repeat) ; J. Pullar & Sons (Perth), one double stoker and c.a.f.; 
S. Courtauld & Co. (Coventry), one stoker and c.a.f. (repeat) ; Coventry 
Corporation, mechanical coal and ash-handling plant with overhead coal 
and ach bunkers and antomatic weighing apparatus; also a repeat order 
for six Bennis-Miller-Bennett chain-grate stokers. 


BUSINESS NOTIOES. 


The works of the Metallic Seamless Tube Co., Birmingham, will 
be closed for annual stocktaking from June 29 and will re-open July 8. 


Messrs. W. F. Dennis & Co., 49, Queen Victoria-street, London, 
E.C., have been appointed sole agents in the United Kingdom and 
the Colonies for Kryptol," a material largely used in electric 
heating apparatus for domestic, industrial and laboratory purposes, 
Ke. Telegrams, * Fredennis London"; telephone, 343 Bank. 
(For a description of Kryptol” see The Electrician for Nov. 17, 
1905, p. 180, and Feb. 9, 1906, p. 689.) 

The head office of the British Aluminium Co. has been removed 
to 109, Queen Victoria-street, E.C. "Telephone, 4,815 London 
Wall (three lines). 

Messrs. Mawdsley's (Ltd.) Zone Works, Dursley, Glos., have 
appointed Messrs. Pooley & Austin, 25, Victoria-street, S.W. (tele. 
phone 3,373 Victoria, telegrams ‘‘ Octopede’’) sole London agents 
for the sale of their patent Zone dynamos and motors. 


The business of C. Jost & Co., electrical engineers, Bombay, will 
in future be carried on by Jost's Fans Supply & Engineering Co., 
Ltd., of which Mr. C. Jost 18 managing director. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A receiving order has been made against Richd. Sutcliffe Black- 
burn, electrical engineer and contractor, Osborne-street, and Rib. 
stone Works, Hebden Bridge. 


Weldite (Ltd.) is being wound up voluntarily. Mr. G. B. George, 
11, Lansdowne-road, W. Didsbury, near Manchester, is liquidator. 


Sale by Auction.— By order of the Welsh Crown Speltor Co., Mr. 
Geo. N. Dixon will sell by auction on Monday next, 17th inst., at 
3:30 p.m., at the Law Association Rooms, Cook-street, Liverpool, the 
whole interest in the Welsh Crown Spelter Co.’s blende and lead 
mines, which are situate about 34 miles from Trefriw, on the Fox- 
dale and Cymanog estate, subject to royalties varying from one- 
twelfth to one-twenty-fifth. The property consists of about 1,000 
acres, and is well equipped with pumping, transport and dressing 
plant and ample water power for all purposes. Further particulars 
from the auctioneers, 59, Hanovor.street, Liverpool. See also an 
advertisement. 


Agents Required.— Mr. Carl Cordes, Magdeburg, Germany, adver- 
tises that he requires a solo agent for Great Britain for his insulating 
compounds, filling-in compounds, &c. 


Ап agent is wanted by а German founder of brass sheets and 
wire, especially used for the manufacture of lamp fittings, hooks and 
eyes, pins, &c. 

Ames' Tarmaciser.—We have received from Tarmaciser (Ltd.) 
a sheet containing illustrated particulars of Ames’ patent tarmacis?r, 
for which it is claimed that it is the only apparatus on the market 
which fulfils all the conditions necessary for the proper application 
of tar to roads. The particulars supplied are interesting. 


CATALOGUES, &c. 


Regener. ive Control. We have received from Raworth's Traction 
Patents (Ltd.), 2, Queen Anne's.gate, London, S.W., а copy of a 
pamphlet describing in simple language the advantages of re- 
generative control. 


Sirocco Fans.-—We have received from Messrs. Davidson & Co. 
(Ltd.), Sirocco Engineering Works, Belfast, a copy of their bulletin 
No. 2,0034, dealing with ''Sirocco"' electric propeller fans for 
direct and alternating currents, The “Sirocco” electric propeller 
fans, which? are well known in engineering circles, are built in a 
number of different sizes, with capacities varying from 880 to 
43,000 c.f. of air per min., and are supplied with direct or alter- 
nating-current motors, suitable for connecting up to circuits of 
standard voltages and periodicities. The bulletin contains much 
information about Sirocco” fans, aud includes prices, tables of 
capacities, approximate dimensions, weights, &c. 

Large Telephone Exchanges.—A booklet has been issued by the 
Dritish Insulated & Helsby Cables (Ltd.) showing, in а series of 
excellent illustrations, а large number of trunk or toll line exchanges 
erected by the company for the Post Office, and also of several ex- 
changes of the National Telephone Co., including a fine;general view 
of the National Co.'s Birmingham exchange. The booklet givesa good 
idea of the company’s experience in this special branch of work, and of 
the facilities which the company possesses for handling this class 
of manufacture. It is well stated in the booklet that ‘‘ these large 
telephone exchange equipments are rarely seen by the general public, 


either during the process of manufacture or in operation, and con 
sequently few people realisethe vast amount of intricate detail work 
and en,ineering skill involved in their design and construction.“ 


Simplex Water-tight Ironclad Fuseboard —A new type of 
fuseboard has been introduced by Simplex Conduits (Ltd.) and is 
claimed to be worthy the attention of electrical engineers who are 
anxious that all material they instal is of the highest possible class, 
as the board has several features in design which go to make it the 
highest grade distributing board on the market. The cast-iron box 
has a deep cover which is fitted with a flange and rubber band in 
order to obtain a watertight job when closed, and front connections 
are arranged for throughout. The fuses are the company’s patent 
“ Blotter” type and are fitted with end shields to prevent any 
accidental contact when replacing. The two poles, mounted on 
| separate slate bases, 
are fixed to the case 
through insulating 
battens so that at no 
place is the slate less 
than 1]in.away from 
the iron case, in this 
way obviating sur- 
face leakage and any 
chance of an are on 
to the cover. The 
boards are made in 
{ all sizes up to eight- 
| way, and a glass in- 
spection front can be 
provided if desired. 
The appearance of 
the board is shown by the accompanying illustration, and we believe 
that every care has been exercised in its design to produce а pe fect 
article both electrically and mechanically. 


„ SIMPLEX '" WATER-TIGHT IRONCLAD FUSEBOARD. 


Imports.— The following are official values of electrical machiuery, 
material and apparatus imported into this country (a) during May, 
1907, and (b) during the current year from Jan. 1 to May 31, with 
the increases or decreases compared with the corresponding periods 
of 1906 : — | | 

Electrical machinery, (а) £50,706 (increase £19,835), (0) £245,076 (in- 
crease £11,975); telegraph and telephone cables, (a) £21,252 (increase 
£5,136), (b) £142,022 (increase £73,086) ; telegraph.and telephone appa- 
ratus, (а) £23,393 (decrease 1 (6) £152,516 (decrease £46,066) ; 
other electrical wires and cables: rubber insulated, (а) £5,984 (increase 
£1,145), (b) £41,412 (increase £8,093) ; with other insulations, (a) £3,295 
(decrease £714), (L) £34,745 (decrease £1,433); other electrical goods 
and apparatus, (a) £43,552 (increase £6,785), (b). £221,423 (increase 
£12,929). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (а) £97,476 (decrease £3,629), 
(b) £546,952 (increase £46,609). 

Exports of Blectrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telégraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from June 5 to 11, with the ports of 
destination :— 

Africa— Alexandria, £327 (including £59 telegraph material); Delagoa 
Bay, £235; Durban, £49. Argentina—Buenos Ayres, £6,017 (telegraph 
material); Rosario, £1,267 (telegraph material). Australasia—Adelaide, 
£352; Brisbane, £118 ; Christchurch, £12 ; Fremantle, £472 ; Lyttelton, 
£64; Melbourne, £499; Otago, £140; Perth, £111; Sydney, £1,934 
(including £107 telegraph material); Wellington, £250.  Belgium— 
Brussels, £151; Ghent, £77; Ostend, £104. British Guiana —Deme- 
гага, £16. Burma—Rangoon, £32. Canada—Tvronto, £2,013. Ceylon 
—Colombo, £68. China—Shanghai, £540. Denmark —Copenhagen, £113. 
France—Boulogne, £100; Le Treport, £65. Germany—Bremen, £6 
(telegraph material); Dusseldorf, £8. Greece—Piraeug, £20. Holland— 
Amsterdam, £98; Rotterdam, £421. Hong Kong, £154. India — Bombay, 
£204; Calcutta, £1,656; Madras, £364. Ituly— Genoa, £562. Japan— 
Kobe, £851; Nagasaki, £557 ; Yokohama, £1,314. Malta, £13. Mauri- 
tius, £140. North Atlantic, £7,950 (telegraph cable). Nora) Chris- 
tiania, 41,949. Portugal —Lisbon, £7. Straits Settlements—Penang, 
£130 ; Singapore, £53. Swcden— Gothenburg, £200; Malmo, £1,242 (in- 
cluding £800 telegraph material). Zurkey—Constantinople, £80. Uruguay 
Monte Video, £10. J. S. 1. — Boston, £114; New York, £67. Total, 
£33,296, against £23,355 for six days last year (June 7 to 12). 

According to official returns for May, 1907, the value of electrical 
goods and apparatus (other than machinery and telegraph and telephone 
wire) exported from the United Kingdom was £129,384, compared with 
£130,468 in the corresponding month of 1906 and with £151,083 for 
May, 1905, a decrease of £1,134 compared with 1906 and a decrease of 
£21,749 compared with 1905. For the five months of 1907 the total 
value of these goods was £767,979, compared with £958,488 for 1906 
and with £801,557 in 1905, showing decreases of £190,509 and £33,578 
compared with 1906 and 1905 respectively. The value of electrical 
machinery exported in May, 1907, was £78,095, compared with £88,992 
in May, 1906, and £72,758 in May, 1905, a decrease of £10,897 compared 
with May, 1906, and an increase £5,337 over May, 1905. The total value 
of electrical machinery for the tive months ended May 31, 1907, was 
£381,076, compared with £360,586 in 1906 and £271,583 in 1905, in- 
creases of £21,490 and £106,493 respectively. | 
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COMPANIES’ MEETINGS AND REPORTS. 


— m 


ALTRINCHAM ELECTRIC SUPPLY (LTD.)—At the annual meeting last 
week, Mr. Н. Wolfenden moved the adoption of the report, which showed 
that the progress of business up to the end of 1906 had been satisfactory. 
Of the year’s profits, after meeting loan and debenture interes“, the 
directors proposed to put £2,000 to reserve for depreciation, and to recom- 
mend adividend of 5 per cent. on the ordinary shares, The motion was 
agreed to. 


FELTEN & GUILLEAUME-LAHMEYERWBRKE A.G.—The directors re- 
port for 1906 states that all departments were fully occupied throughout 
the year. There was an increase in the orders of about 25 per cent. 
over the previous year, and the profit was 15,022,820m. (about £751,141), 
compared with (12,052,935 m. (£602,647) in 1905. Notwithstanding the 
increase of capital during the year а dividend of 11 per cent. was de- 
clared, compared with 10 per cent. The company has acquired & 
controlling interest in the Maschinenfabrik von Escher, Wyss & Co., 
Ziirich and Ravensburg. 

LISBON ELECTRIC TRAMWAYS (LTD.)—The report for 1906 states that 
after payment of debenture and other interest, and other expenses, the 
net profit was £96,118 ; added to £16,096 from last year, £112,213. 
£35,000 is placed to depreciation and £5,000 to exchange reserve account. 
The available balance (£72,213, 19s. 2d.) is applied to paying preference 
dividend (£25,533. 3s, 8d.), and a dividend of 5 per cent. for the year on 
the ordinary share capital (£29,709. 83.), leaving £16,971. 7s. 6d. to be 
carried forward. Capital.expenditure of £47,000 was incurred for the 
completion of new lines, additions to power plant, and increased rolling 
stock. 


MADRAS ELECTRIC SUPPLY CORPORATION (LTD.)—The directors’ 


report for 1906 states that the site for the generating station has been 


acquired, the erection of the buildings is progressing, and the contractors 
have made a satisfactory commencement of the work of laying the mains. 
In consequence of pressure in the demands for current, temporary plant 
has been purchased and forwarded to Madras, where it is expected to be 
erected and set to work in the course of the present month. The 


directors have ordered a number of electric fans, which it is proposed to 
hire out or to sell at moderate prices. From the number of enquiries 
which have been received the directors have every confidence in the 
future success of the corporation, 


SHEERNESS & DISTRICT ELECTRIC POWER & TRACTION CO. (LTD.)— 
The report for 1906 states that the receipts from the light railways 


amounted to £3,206 and from electricity supply to £2,939. Expenses 
(including interest) amounted to £6,683, а loss of £498. The debit 
balance is now £676. The capital expenditure is £64,800. Owing to 
reduction of staff at the dockyard traffic receipts on the light railways 


were adversely affected, and netwithetanding efforts to reduce expense3 


bl 


the result has been disappointing. Excluding the traction demand, 


there has been an increase of £107 in the sum received from sale of 
current, and the installations connected to the mains represent the 


equivalent of 9,017 8 c.p. lamps, compared with 7,120 at the end of 1905. 
Arrangements have been made with leading manufacturers in Queen- 
borough to use electricity in place of steam power, and the directors de- 
cided to extend the mains and to make the necessary additions to the 
power house. These extensions are expected to be in operation by the 
end of July. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


аа 
NEW COMPANIES. 

ROTHWELUS PATENTS SYND. (LTD.) (93,634.) —Reg. June 6, capital 
£2,000 in £5 shares, to acquire from E. Rothwell the benefit of certain 
existing inventions relating to improvements connected with electric 
railways working on the third rail or surface-contact system, and to carry 
on the business of electrical and general engineers, dealers in wires, 
cables and lines, suppliers of electricity, manufacturers of electrical 
apparatus, &o. First directors, В. C. Law, J. Stone, 8. В. Ambler, М. В. 
Mountain, G. M. Gibson, J. C. Hearne, G. Rogs, R. Jackson, J. E. Muir 
and О. О. Rothwell. 


“2” ELECTRIC LAMP SYND. (LTD.) (93,625)—Reg. June 5, capital 
£56,000 in £1 shares (36,000 A and 20,000 B), to adopt an agreement 
with A. Schmitz, H. Petitidier and A. R. Norbert, and to carry on the 
business of manufacturers and vendors of and dealers in incandescent 
lamps and component parts thereof, makers of and dealers in electrical 
apparatus, fittings and plant, dealers in scientific apparatus, &. First 
directors, J. G. B. Stone (chairman), F. R. Reeves and A. R. Norbert. 
Reg. office, 20, St. Helen's- place, London, E.C, 


STATUTORY RETURNS. 

BRITISH RAILWAY TRAFFIC & ELECTRIC CO. (LTD.)—In return to 
April 8 capital is £100,000 in £1 shares, of which 70,000 have been taken 
up. £1 per share has been called up on 100 and 10s. per share on 69,900, 
and £35,050 has been received. Mortgages and charges, nil, 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.) Return to March 27 
(filed April 29) gives capital as £1,200,000 in £10 shares (40,000 pre- 
ference), of which 70,595 ordinary and 40,000 preference have been taken 
up. £10 per share has been called up, resulting in the receipt of 
£1,105,950. Mortgages and charges, £800,000. 

GENEVA TRAMWAYS CO. (LTD.)—The capital in return to April 2 (filed 
May 6) is £550,000 in £1 shares, of which 453,890 have been taken up. 
£453,340 is considered as paid, Mortgages and charges, £200,000. 


GENT & CO. (LTD.)—The capital in return to May 6 is £50,000 in 
20,000 preference and 30,000 ordinary shares of £1 each, of which 4,427 
pe and 20,876 ordinary have been taken up. £1 per share has 

een called up on 957 preference and 5,930 ordinary and £6,887 has been 
received. £18,416 is considered as paid. Mortgages and charges, £20,500. 

HOWARD ASPHALT TROUGHING CO. (LTD.) —According to return to 
April 4 capital is £20,000 in £1 shares (1,000 deferred), of which 1,007 
ordinary and 1,000 deferred have been taken up. £7 has been paid and 
£2,000 is considered as paid. Mortgages and charges, nil. 

LAURENCE, SCOTT & CO. (LTD.)—Return to April 10 gives capital as 
£50,000 in 50 shares of £1 each and 4,995 shares of £10 each, of which 
45 £1 and 2,106 £10 shares have been taken up. £1 per share has been 
called up on 45 and £10 per share on 723 shares, and £7,275 has been 
received. £13,830 is considered as paid on 1,383 £10 shares, Mortgages 
and charges, £22,200. 


WITNEY ELECTRIC SUPPLY CO. (LTD.) —In return to April 8 the capital 
is £10,000 in £1 shares (5,000 preference), of which 2,849 preference and 
2,802 ordinary have been taken up. £1 per share has been called up on 
2.829 preference and 1,802 ordinary, and £4,629. 2s, Gd. has been received, 
leaving £21. 17s. 6d. in arrears. A further £3. 2s. 6d. has been paid on 
25 forfeited sbares. £1,000 is considered as paid on 1,000 ordinary. 
Mortgages and charges, £3,500. 


MORTGAGES AND CHARGES. 

D. SANTONI & CO. (1906) (LTD.)—Issue on June 3 of £1,650 6 per cent. 
debentures, part of series created May 21, 1907, to secure £2,750, charged 
on company’s undertaking and property, present and future, including 
uncalled capital. Holder, Mrs. М. I. Power. No trustees. No previous 
issue of same series. A memorandum of satisfaction in full of a mort- 
gage debenture bond dated Feb. 25, 1907, securing £1,000, has also been 
filed. 


CITY NOTES. 
— 


MEMORANDA (June 13).— Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 30!:0.—314. per os. Consols 83}; —8314 for money, 
8314—84 n for account ; 4 per cent. annuities 824 —82ў. Consols Pay 
Day, July 3; Stocks and Shares Continuation Days, June 25 and July 10, 
Ticket Days, June 26 and July 11; Pay Day, June 27; Mining Share 
Carry-over Day, June 24. 


AKKUMULATORENFABRIK AKTIENGESELLSCHAFT (Berlin and Hagen). 
A dividend of 124 per cent. has been declared for the past year. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LIMITED AND RE- 
DUCED).-—A petition to confirm the reduction of the capital of this com- 
pany from £3,250,000 to £1,875,000 will be heard by Mr. Justice Swinfen 
Eady on July 2. 

CANADIAN GENERAL ELECTRIC CO.—The directora have declared the 
usual quarterly dividend of 24 per cent. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and register of holders of the 5 per cent. first debenture and the 44 per 
cent. second debenture stock will be closed from 17th to 30th inst. inclusive. 


COMPAGNIE EGYPTIENNE THOMSON-HOUSTON (80C. ANON.)—This 
company was recently formed in Brussels by the Cie. d'Elestricité 
Thomson-Houston de la Mediterranée with a capital of 5,000,000fr. for 
exploitation and development of the Thomson-Houston patents in 

gypt. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.) — T he transfer 
books and register of holders of the debenture stock will be closed from 
A 15 Ж 29th inst, inclusive, preparatory to the payment of interest due 

uly 1. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The following dividends 
have been declared for the past four months: 4s. per share (less tax) on 
the preference shares, making, with previous distribution, a total divi- 
dend on those shares at the rate of 6 per cent. per annum (lesa tax) for 
the period of 13 months, and 6s. 2d. per share net on the ordinary shares, 
making, with previous distributions, a dividend of 5} per cent. net for the 
ear, which formerly ended April 30, plus 8d. per share in respect of 

ay, representing one-third of the interim dividend of 2s. usually paid in 
the first quarter of the new financial year, carrying forward £26,000. 


INTERNATIONALE ELEKTRIZITATS GESELLSCHAPT (VIENN А).—Г ог 
1906 a dividend of 8 per cent. has been declared. 


STOCK EXCHANGE NOTICES.—Tho Stock Exchange Committee have 
been asked to appoint a special settling day in a further issue of 175,000 
£1 fully-paid preference shares of the Victoria Falls Power Co. ( Ltd.) and 
to allowa further issue of £11,000 5 per cent. debenture gtock of the 
Madras Electric Tramways (1904) (Ltd.) to be quoted in the official list. 
R. WAYGOOD & CO. (LTD.)—The directors recommend а further 
dividend at the rate of 7 per cent. per annum for the six months ended 
March 31, making 6 per cent. for the year on the ordinary shares. 
WESTERN TELEGRAPH CO. (LTD.)—The directors on Wednesday 
declared an interim dividend (payable on June 24) of 3s. per share, or at 
the rate of 6 per cent. per annum, tax free, for the quarter ended March 
31. The transfer books will bə closed from June 17 to 22 inclusive. 
YORKSHIRE (WEST RIDING) TRAMWAYS CO. (LTD.)—A circular has 
been issued to the shareholders stating that, in view of the completion of 
the Normanton, Castleford and Pontefract tramway and for paying the 


balance due to the contractors, the company require to raise about 
£30,000. The board anticipates being able to arrange this at 6 per cent. 
per annum, they or some of them proposing to lend a part of it. The 
net profit for 1907 is anticipated to be not less than £25,000, of which 


£12,376 ig required for debenture interest. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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. — June ву ире Hj 3 570 |+ 9| b ву! Do. 6 per Gent, B" Ditto С 81-85 7 1 0|Ja,Jul| -| = 
2: OEDORBMOM qu EM Ў Š 85 | й 5 1/0 Lisbon Elec. Trams, Ord, ... . 1—11 3 9 6€|Juy..| cs] se 
FEA йе... мей 7 : 1155 + Hl 2: 24,699 f 5,198 | 100 0,7; | Do. брег Cent. Cum. Pref. 154—155 1 0|Ja,Jul| * ve 
Leamington . е Мау 31 150 Е H 25 26,818 |+ 7751 St. 57 Do. 6 per Cent. Reg. Mort. Deb; 98 — 101 419 0 Ja Jul |. > z 
Р MAY : 2 7 3,008 | = 27 [St. 6% | Madras Elec. Trams. 555 Deb. Stk. 93 —101 4 19 0 Ja, Jul 
Leeds Со ation . June 1| 5911 - 21 9 57,737 + 4,430 | St.] 447 | Montreal St. Ry. Sterling 4{ per 
Госа rporation . өөө „ 8. 2208| — 858 23 | 50,283 + 1 "| Cent. Debs. (1929) .. . . .. . . . . 102 —101 4 6 6 |, Aug % | 
Leith D б "x He rtu m I St.] tz Perth E. Trams. Ist Mt. Db. Btock| 102 – 176 | 4 14 3 | Ju, Jul 103 102 
Lincoln orporation 99 95 2. » 8 118 = 23 10 1,137 = 13 $z Bao Paulo Tramway Light & Power 
уроо! 55 Ry. .. 5 | 11065 ie m 23 32,900 + aea * | Со. $100 Stock : 193 -12813 2 6 is vs 
verpool Corporation ү ,06 200 22 | 231,007 |+ 4,745 1. у еду "Dec | 9: 
ааа County Council’ у -, 1 30.810 + 6,419 9 | 273147 4 40/951 | 5% |t Do. брег Cent. ist Mt. 3600 Db, 9277—947 5 6 6 Ju, Dee 934 ; 
[айр Пас . А 7 6.283 - 1,769 (123 132,682 7 2,630 
Lowestoft m 9 174| - 31 36 5,599 + 763 | 
Maidstone Corporation... tá 8 103 | - 17 10 1.018 - 40 | ELECTRICITY SUPPLY. 
Manchester Corporation oa » 8 14,370) - 3,73! 10 144,419 + 12,243 | 
Mersey Railway .. és PES. 1,827 | - 89 23 42,153 |+ 2,057 5! 8/0 | Adelaide Elec. S'ply Co. 6% Cu. Pr. 41-5 514 0|Mr,Spt| .. i 
Merthyr... May 31 2605 | + 6 21 4,380 + 329 10 3/13 Dos MES S. & T. 67 Cm. Pf. £8 ixl. 14—8 515 0 is EU. es 
Metropolitan Dist. Railway| June 9 8,182 - 175 23 160,953 - 4.062 | St. 44% te Ele, Cent. beb. din eda 95 —95 |411 9 Ju. Jul | 96] 004 
Metropolitan Elec, Trams... Мау 31 1,257 | + 110 21 RS BAT + 21,837 b 6/3 | Calcutta lec. Supply Ord... ids 74-44 5 2 0 Ap. Ot, d ё 
Middleton... aiea оа О 552 | 217 21 7,189 + 468 5 9/3 Do. aid 6—1 v e T ss 
Nelson Corporation ees] June 8 231 | - 59 Il | 1,576 7 15 bu 5% | City of E ellington Elec. Lt. and 
Nene oi iine Corp. .. de 8! 4,066| — 265 10 ' 40,328 |t 781 Power 6 per Cent. Reg. 1st Debs. | 43 —61 |4 13 0 Ja, Jul 55 we 
келү rt (Mon.) .. К Loos 8 1,504 + 6:2 10 7,0! ＋T LI% 5 .. Elec. Ltg. & Trae. Co. of Aust. 6 
ampton Co poration. W 7 4116 — 299 110 9.210 — 160 per се Cum. Pref. ... m 21— 93 $5 Mh, Ачи .. 
9 Ashton & Hyde. May 31 689 + 139 21 12,611 |+ “76 St. 57 Do. 5 per Cent. Deb Steck... е 88—92 5 8 6 ЈА, Jul ee 
Oldham Co ration ......... June 9 1,892 | - 289 | ] , 243 ff 15577 | St. 5% Elec. Supply Co. of wig Ou? Ber 
Perth (N. B.) Corporation.. „, 5 176 | - 10 3 188 |+ 12 Cent. 1st Mort. Deb. St.. 97-9) 5 1 0 Ја, Jul, 93 | 973 
Perth (W. A.) Elec. Trams. „ 7 1,355 | - 79, 23 33,584 |- 922 [St. 6% Indian Elec. he Te Co. Deb. 
Peterborough . . . May 31 105 | - 13 21 2,121 tp 76 ! Bt. Rd, Prov. Certs.. . . 106 —109 | 5 10 0 Ja, Jul 
Pontypridd District Coun.. s d > poe i | 1, 0/32 tKalgoorlie Elec. Power & ‘Lig. 6 
Portsmouth Corporation June 8 1,869 - 1.110 10 18,807 — 439 „Par Cent. Cum, Pref. ..... 2342 SQ Ap, Cet 
Potteries ....... .| May 31 1,833 | - E 21 39,2275 |+ 95; | Bt. 57 | Madras E. 8. сов 5 per d Cent. 
Preston Corporation . ТОЧУ June ,5 TOL] — 173 10 7,507 + 115 i Constn. Deb. St.. ...! 914-974 5 2 6 Ap, Oct; 921 | О 
Rochdale Corporation ...... " as d * А 1.1/6 Rand Electric. . . . . . . ͥ 14 110 T x . m 
Rotherham e 7 „ 6 560 — 233 {10 5.663 + 713 1, 0/8 , River Plate Electricity Co. Ord. 1511 T April. А. 
Rothesay ... esses! May 31 148 | + 16 21 2.651 + 43 1 123 Do. 6 per Cent. non-Cum. Pref... 1. 1% [0 S 0 May .. Ji 4 2 
Sal ford Corporation ees June 10 1,833 - 1,000 | lU 47,628 7 817 | St. 57 | Do. 5 per Cent. Deb. Stock . . .. 97 —3100| 5 0 0 Ju, Jul e 
Sheerness .. 2 May 29 56 | - 2 1.692 — 5 5 3/0 | Rosario Elec. Co. 6% Pref. (1-20,000) 5 —54 |5 9 6 Ap, Oct| b 
Sheftield Corporation.. snas Juue 9 5,641| - 976 11 (0,235. T 2,186 . 5% | Shawinigan Water & Power 5 per, | 
Singapore Tramm. ., 8 *8, 957 481,136 10 897 823 + 816,679 | Cent. Bds., Serin... q 100 —10271 4 13 0 Ju, Jul lt ' 99] 


* [n calculating the p allowance has been made for accrued interest but not 


(a) These comparisons are with the corresponding period lust year. 
for redemption, + Ex Dividend, 


= Plus 3 days 
Ы Partly electrical. f Minus 3 days. { Minus 2 duys. $ Plus 2days, 


c, | LAST Erico 
ti (Огут. МАМЕ. 
om DIND 
|- ELECTRICITY SUPPLY. | 
JO 9/0 Bournemouth & Poole Elec. Sup. Ord.... 10 —11 
10 4/6 Do. 43 per Cent. Cum. Pref. ............ : 98—104 
10 60 Do. 6 per Cent. Cum. Second Pref, . 10$ - 103 
St. 44; Do. 4) per Cent. Deb. Stock (red.) . 101 — 101 
5, 3/6 Bromley Kent) El. Lt. & Power Shares 43 - bi 
St. 43 Do. Ist Debs. $7 —99 
5 586 Brompton & Kensington Elec. Sup. ord- 8—9 
5 36 Do. 7 per Cent. Pref......................... 71— 18 
St. 47 tCentral Elec. Sup . Co.4% Guar. Db. Stock, 99—12 
5 2-6 Charing Cross “Ww End & Cl Sup. Co. * 34 
§ 23 Do 4$ per Cent, Pref. .... 4 —44 
8t. 41 Do. 4per Cent. Deb. Stock (тед. tn 98 —99 
5 2/3 Do. City Undertaking 447 Cm. Pref. 83—41 
b 2/3 Chelsea Electric Supply Or Ord. .............. 84—41 
St. 44% Do. 44 per Cent. Deb. Stock (red.) . 108 — 106 
10 70 City of London Electric Lighting Ord... 94- 93 
10 60 ро. брег Cent. Cum. Pref. . . 1141—12} 
St. 5% » Do. б per Cent. Deb. Stock (red, у... ardt ei] 191 —)24 
St. 147 Do. 43 рег Cent. 2nd Deb, Stock (ы, { 97 —100 
5 5% County of Durham Elec. P.D. Ога... 44—43 
5 5% . B per Cent. non Cum. Pref. ......... 71 —2 
10, 6/0 County of London Elec. Бор ly Ord...... 1$ -83 
10 60 Do. 6 per Cent. Cum. Pre. 104—114 
St. 447 Do. 41» Deb, Stock (all paid) (red.) . . 16 —109 
St. 44% Do. &ccond Deb. Stock Fror. Certs...; 93 —96 
5 3/6 ошо Electricity Supply Со, Ога. 44—64 
5 26 Do. брег Cent. Cum. Pref. ............... 5 —54 
St. 44° Do. 4 Ist Deb. Stock (red)............... 98 —101 
5 50 Hove Electric Lighting Ord. 77 
51 5/0 Kensington & Knightsbridge Ord... o... —9 
5. 67, Do. 6 per Cent. Ist Pref. . 6}-7 
Rt. 47 Do. 4 per Cent. Deb. Stock (red. "M 97 —100 
Bt. 4% Kensingtn. & Kngtbg. Co.& Notting Hill 
Co. (Joint Station) 41 Deb. Stock (red.) 10) — 108 
8 2'48 London Electric Supply Ord. ............... 1j —? 
5 30 Do. 6 per Cent. Pref......................... | 4—5 
St. 4% Do. er Cent. 1st Mort. Deb £5 - 98 
5 40 Metropolitan Electric Sup, Ord.  ......... 6 de 
b 23 Do, 44 per Cent. Cum. Pref. b 
St. 44°. Do. 44 per Cent. Deb. Stock 1st Mort. ju —109 
St. 33, Do. 33 per Cent. Mrt. Deb, Stock(red.) 9) ~ 93 
100 44° Midland Elec. сотр. .for P.D.1stMort.Db. 95 — 989 ' 
10 6% Bld raed 55 Ltg. Ord. (EN paid)  ti—9] 
100 447 4h per Cent. Deb . . {9 —1 1 
5 8.7 E: Newcastle Elec. Supply Ord. 74—78 
b tZ | Do. 5 per Cent. non Cum. Pref. . Jo 14-13 
100, 47 Ро. 4 per Cent, Mort. Deb. red. 1907.1 99 — 100 
1 34 Northern Counties Elec. Нар: РТИ 1 = 
100 44: Do. 4} per Cent. Deb. 100 —101 
10 90 Notting Hill Electric Ога... | 19 —13 
5 46 Oxford Electric Ord. . РИН 6 —64 
St. 44 Do, 4per Cent. Deb. "Block $us vae desee) 96 — 93 
6, 50 St. James’ & Pall Mall Elec. Ord ......... 71-41 
5 3/6 Do. 7 per Cent. Pref, ..... 64-74 
St. 33. | Do. 33 per Cent. Deb. Stock (red.) .. ЕВ -98 
& . Smithfield Markets Electric EUR Ord... 13-93 
St. 47 Do. 4 per Cent. Deb. Stock. — 77 
5 30 South) ondon Electric ik Bowe Ord....... 2-24 
1 0/6 South Metrop'n Elec. n ower Ота. — $-1 
1 058 Do. 7 per Cent. Cum. P „ 14-18 
St. 44° Do. 44 1st Db. Stk. Red. 100 —103 
5 55 6 Urban Electric Supply Ord. 11—94 
b Do. 5 per Cent. Cum. Prei. 2$ - 34 
St. 1: Do. 43 рег Cent. 1st Mort. Deb. .. . . 94 — 97 
b 66 Westminster Elec. Sup. Ord. — — . OF FF 
5 2,3 Do. 43 per Cent. Cum. Pre . . б — 6$ 
| ELECTRIC RAILWAYS, TRAMWAYS,&c. 
St. 4% Baker St. & Waterloo 4Y гер Db. St. 90 —f5 
1 %%% Bath Elec. Trams Pref. Ord. ......... 1—7 
1 0/6 Do. ö per Cent. Cum. Pref... 4—1 
Bt. 447^ Do. 4) Ist Mort. Deb. Statk (red. у! 94 -99 
St. 49% Boham & Midland Trams 4j Ist Db. Sik.| 96 -§9 
м 9}, Bristol Tramways & Carriage Ord. ! 144—141 
10 4% Do. Cum. Pref. (Гоп ully paid). .. 9 —9] 
St. 4% Do. 4 per Cent. ат е 10) -1(2 
10 .. British Electric Traction Ord... 8-3 
10 €/0 | Do. 6 per Cent. Cum. Pref... D^ 7-7 
St. b% Do. 5 per Cent. Perpetual Dobs. . 100-1 
St. 432% Do. rer Cent. 2nd Deb. Stock .. 79 —E2 
St. 4% Central London Ordinary Stock... i8 —75 
St. 4Z | Do. 4 рег Cent. Pref. Stock ............, 92 -91 
Bt. 47 Po. Deferred Stack . 68 — 56 
10 4% | Do. 4 per Cent. Debs. ..... 103 - 106 
St. 47 : Charing X, Zuston&Hmpstd Per. Db. Stk. 82 —f5 
5 2/6 | City of Birmingham Trams. 52 Cm. Pref. 44-5 
100 4X Do. 4 per Cent. Ist Mort. Debs......... (8 —1'1 
St. 2 City & South London Bly. Con. Ord. 41 —43 
St. bX Do. 5 per Cent. Perp. Pref. (1891) 117 —121 
81 57 Бө. .. ER oe d Oed eS 115 - 118 
Fi SZ | Do. (1901) % 115 ~ 118 
51. 14 ро. 4 рег Cent, Perpetual Debs. ...... 12—)(5 
Jt 60 | Dublin United Trams. (eoe) Ltd, Ord... 134-144 
u % Do. 6 рег Cent. Pref... 13 - 14 
11 4/0 Gt. Northern & City Rly. Pref. Ord. di. 4-29 
10 4/0 Ө. Northern, Piccadilly & Brompton Ord. 6 —7 
di. 42 Do. (per Cent. Deb. Btock ............... 4 —&7 
tt 49% Hastings & Dist. Elec.Trains.Co.431 b. St 93 —101 
Y 94 : Imperial Tramways "AME CC 12 - 13 
y» 6; 1 Do. 6 per Cent. Pref.. id 11 —11 
tt. 3} ! Do. 4h per Cent. Debs. ...... 19 - 101 
5 1/3 I. of Thanct E. T. & Lt. 5 per Cent. Tres 1-1) 
1. 17 Do. 4 per Cent. Deb. Stock . . 03 — 73 
st. 4736 Lanes. Utd. Trams 5» Prior Lien Db. St. 95 —98 
11. Liverpool Overhead Railway Ord., f 38 -1$ 
10 54 Do. 6 per Cent. Pre eese 6-7 
tt. 44 Do. 4 per Cent. Deb. 83 —(0 
J ^0 London United Trams. 5% Cum. Pref. . 43-33 
i. 4 Do. 4 per Cent. 1st Mort. Deb. Stock E$ — 83 
St Mersey Сор. Ord. Stock ..... 9-4 
ft... Do. Byer Cent. Perp Pref, Pn 8-6 
D xs Metroj olitan Elec, Tramways Let. 83 
1 сб Do. b fer Cent. Cum. P ref. 22 — ut 
St 42 lo. 4g fer Cent. Deb. Steck 90 - 99 
be xe» New Gen, Tract. 6 per Cent. Сиш. Fret. 3—14 
Jo SO Potteres Electric Traction Ord. ......... 91 - € 
10 5 Do. b per Cent. Cum, Pref. | 5 —7 
St. 4h7 po. ap per Cent. Deb Stock 22) 05 218 
үзче S. Met ec. Trams, & Ltg. 64 Cm. Pret + —1 
St. 006 34. Бро d per Cent, Del. Stock n . 54 — &6 
100 5* Sunderland Diet ae C. II Is. 57 IstMt.Db 16 —90 
.. b., Underground Elec. Кун. Co. of London.. Є8 = 71 
5 5 (W. B. Elec. Trams. Ord.. là -1 
b Do. 6 per Cent. Cum. Pref. vs ti-3 
St. 4X Do. 44 per Cent. Ist Debs. | 90 —94 
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ELECTRICAL C L COMPANIES' SHARE LIST. 


| Joss Reli. 


RATE У n. 
Tu: 


& s. d. 
660 
49 0 
5 11 8 
48 6 
Б 50 
411 б 
511 0 
460 
818 0 
613 8 
5 0 0 
4 1 0 
6 9 0 
5 6 0 
4 5 0 
6 30 
418 0 
4009 
410 0 
800 
410 0 
617 6 
5 40 
42 6 
418 9 
5 2 0 
411 0 
4 9 0 
6 0 0 
б 6 0 
4 5 0 
40 0 
‚817 9 
613 0 
614 0 
4 2 0 
6 8 0 
4 6 6 
429 
315 8 
411 9 
6 0 0 
410 0 
6 8 1 
410 1 
4 00 
216 6 
410 0 
5 15 0 
5 8 0 
4 1 6 
6 1 6 
438 0 
315 8 
5 4 0 
612 0 
8 6 9 
415 0 
47 6 
0 0 0 
7 8 0 
413 9 
6 8 0 
813 8 
4 4 0 
514 0 
6 0 0 
411 0 
4)1 0 
6 8 0 
460 
318 0 
8 0 0 
416 0 
6 9 6 
5 6 9 
46 0 
7 2 8 
815 6 
414 0 
5 0 0 
319 0 
418 0 
429 
449 
4 4 9 
316 0 
4 2 9 
4 5 9 
5 14 0 
412 0 
4 9 0 
618 6 
5 6 6 
49 0 
5 9 6 
79€ 
490 
614 8 
411 0 
5 3 0 
411 0 
6 8 0 
618 5 
411 9 
616 6 
413 0 
5 11 0 
710 
415 9' 


DIVIDEND 


Higb- Low · 


Mar, Sept, 
Feb, Aug 
Feb, Aug 
ан July 
ril, Oct 
35 Nov 
March. 
Mar, Sept 
June, Dec 
Feb, Aug 
Feb, Aug 
Jan, July 
Jan, July 
March .. 
June, Dec 
Feb, Aug 
Jan, Juy 
June, Dec 
Jan, July 
Ap ril, Cet 
AD. il, Oct 
Feb, Aug 
Mar, Sept 
Jun, Ju y 
May, Nov 
April, Oct 
Mar, Sept 
Feb, Aug 
April, Oct 
Feb, Aug 
Jan, July 


April, Oct 
Mar, Bept 
Mar, July 
Jan, Ju 
April, Oct 
Jan, July 
June, Dec 
Jan, July 
June, Dec 
Feb, Aug 
Jan, July 
Feb, Aug 
Feb, Aug 
Jan, July 
Mar, Aug 
Jan, July 
March. 
March .. 


Jan. July 


Feb, Aug 
Feb, Aug 
Jan, July 


Feb, Aug 
April, Oct 
April, Oct 
April, Oct 
April, Oct 
Mar, Sept 
Jan, July 


Jan, July 
Apiul.... 
Jan, July 
April, Oct 
Jan, July 
Fcb, Aug 


Feb, Aug 
June, Dec 
Feb, Aug 
April, Oct 
May, Nov 


Jan, Ju'y 


Jan, July | 


April, Oct 
April, Oct 
Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
May, Nov 
Feb, Aug 
Feb, Aug 


Feb, Aug. 


Feb, Aug 
Jan, July 
April, Oct 
Mar, Sept 
Mar, Sept 
Jan, July 
Mur. Sept 
Jan, July 


Jan, July ` 


Feb, Aug 
Keb, Aug 
Jan, July 
Jun. July 
Jan, July 
Feb, Ausg. 


April. 
Feb, Aug 
Jan, July 
May .... 
abus Ос 
„Aug 
May, Nov 
Feb, Aug 
Jun, July 
n, July 
June, Pec 


March .. 
Jan, July 


In calculating the yields, allowance hus been made for accrued interest but n 


— 


BUSINESS 
WERK TO 
JUNE 12. 


est. | est. 


E 


IDE l NAME. 
B IDESD 


| 


|. | ELECTRIC MANUFACTURING, м. | 


104 | |. es 1! .. | Aron ке, Meter Lin 18 85 
„ 1 0.7} Do. 6% Cum. P e 
А ee 1 9/42 , Babcock & Wilcox Ord... 

: 75 1071 Do. Pref... 

es . 5 6/0 Pritish] Insulated & Helsby Cables Oid. | 
e| e. |^ 5 3/0 | Do. 6 per Cent. Pref... 

<a .. || St. 44>! Do. 43 per Cent. 1st Mort. Deb. (red.) 
St. 43 British Thoms 'n. Houst'n 447 1st Mt.Db. 
gs "T 5 .. British Westinghouse 6 per Cent. Pref... 
fi) . Bt. 4Y Do. 4 per Cent. Mort. Deb. Stork — 
— 4 * 9| .. Brush Electrical Engineering ... 

TM 2 .. Do. брег Cent. Pref. non. Cum.. 

8} | А Bt. д, Do. 40 5 per Cent. Perp. Ist Deb. Stoch 
— BE 44% Do. Perpetual 2nd Deb. Stock ......... 
TT | Callender's Pt able Con. Ord................... 
Ori _.. : 99 Do. 5 per Cent. Cum. Pref. . 

и, 118 f St. 42 Do. 47 er Cent. Ist Mon Debs. (red. ) 
edo JD 1 0/92 Caciner-Kellner Alkali Co. ................ 
о eo [| St 432 Do. 44 per Cent. 1st Mort. Deb. (red.). 
> T 1 0,92 | Chadburn's (Ship) Telegraph Ord. ...... 
* 1/0/71! Do. 6 per Cent. Cum. Pref. 1255 
ЕР w $. 3 1/6 "Crompton & Co. (Nos. 1 to ói 600). 

liy, 11 %% 100 5% Do. брег Cent. 1st Mort. Dele ied . 

r ior 17 b| 2/0 | Dick, Kerr & Co. Ord. ......... К 

15 | 4i b Of; Do. 6 per Cent. Cum. Pref. . 

zm St. 12 Do. 4j per Cent. Deb. Stock . 
" ex 5 2/6 | Edison & Swan United (“A“ dh. ) (238 pd. ) 
.. oe 5 4/2 | Do. (£5 paid) ....... 
. e di Bt 42 Do. 4 per Cent. Mort. Deb. Stock (rd. ) 
| o if} St.) 5% | Do. 5 per Cent. 2nd Deb. Stock 
.. 5 35 Edmundson's Elec. Corp. Ord. ..... 
- 6 8 Do. 6 per Cent. Cum. Fref. . 
St. 407 dl Do. 4j per cent. 1st Mort. Deb. (red. ) 
: we 2 Electric Construction Co............ Е 
АК ШЕР 2 2/95 | Do. И per Cent. Cum. Pref. . 
0| Pf Sts% Do. er Cent. Perp. Ist Mort. t ebs. 
КЕ .. 10 5/0 @ lectric (1900) 5% Cum. Pref... . 
(d | See St. 32 Do. 4 per Cent. Ist Mort. Debs.......... 
is e. b 10/0 Henie 8 Telegraph Works Ord............. 
ee 5 9/3 Do. ji per Cent. Pref. ..................... 
[St. 44* t Do. i per Cent. 1st Mort. Deb. Stock 
9: d 971 [1 15/0 India Ra ber, Gutta Tercia, ж Wrhs. 
.. {100 47 Do. 4 per Cent. Debs. 
. . 1/ Richardsons, West ана Yos Ltd, Ord. 
: T 1 0/7} | Do. 6 per Cent. Cum. Pref. . ss 
T . St. 44% To. рег Cent. Perp. Deb. Stock i 
еж . l .. Rimplex Conduits Ord. КЕЯ eii 
ss T 55 Do. 6 per Cent. Cum. Pref. .............. 
vx e p 02 24/0 ' Telegraph Construction & Maintenance 
ede [16047 | Do. 4per Cent. Deb. ii 
az eS | 1) 2/0 | Vickers, Sons & Maxim, Ltd 
... „ 1 96 Do. 5 per Cent. non-Cum. Preference 
e| eo H| St. 5% Do. брег Cent. non-Cum. Preferred 
©; . St. 42 Do. 4 per Cent. 15% Mort. Db. Sk. (red) 
КЕ . 100 431 t Do. st Ba Cent. 2nd Mort. Deb. (red.) 
А .. | 16 60 J. G. White & Co. SD Gent сш Pri. 
eoe p 6. Willans & Robinson Ord.. e 
23 37 bi. Do. 6 per Cent. Cum. Pref, алышу... 
UNE. 100 45 t Do. 4 per Cent. Ist Mort. Debs... 
CIS rd TELEORAPHS. 
.. s 10 . | Amazon Telegraph .. 
e| . . 4 10 57 Do. 6 per Cent. Debs. (red.) . - 
4d St. 15/0, Апд1о-Ашегїсап................................. 
| 11 97% St. 20,0 Do. Preferred ................................ 
B L St. 112 Do. Deferred dn. aped eie 
St. 42 Commercial Cable 4 рег Cent. Leb. Stk. 
16 50 Cuba Sul marine 01 
10 20/0 Lo. Pieſerence 10 рег Cent.. 
a : 5 2/00 Direct Spanish Ord... 
14 ү n 50 | Lo. 10 per Cent. Cum. Pref. 
sj RI ы 44% Шо. 4| per Cent. Deb... T 
ak Ж 90 4/0 Direct United States Cable ........ 
“eT +> [160 44% Direct West India Cable 434 Bg. Db. (га. j 
| St. €5/0 Eastern Ordinary . q 
Йа I sc 17/6 | ро: 38 per Cent. Pref. Stock. | 
32272 / St] 4% 5 Mort. Deb. TE кте) 
ТА (S 10 70 Ке xtensicn . » 
105 1 20 St. 4% Do. 4 рег Cent. Deb. Stock 

Bel 100 4z Eastern & S. African 4% Mort. Deb. дЫ 

143 Те 25 4% Do. 42 Mauritius Sub. Debs. (red. ). 

04 10. 8,0 Q.N. (cf Copenhagen), with Coupon 70.. 
545 HÀ 100 447 Halifax & Bermuda 43 У 1st Mt. Db. pained. 
227 12/6 Indo-Ewopean... 2955 
100 4% | Mackay Companies common e e 
"| [тоо 4¢ | Do. Preference . 5 
В èe 1 .. Marecni's Wireless Teleg. Соте 

42 41 (160 4% Pacific & Eur: pe'n Tel. 47 Guar. реп ) 
Е 10 4/0 tM e:t АГ. ican Telegraph Shares. 

2: EN 2) 1/3 , West Ccast of Атпеген........................ 
14116 4% | Do. 4 por Cent. Debe, 
10 .. West India & Tun ama . . . 
10 S/O t Do. 6 fer Cert, Ist Fret. hehe allents 
10. Po. 6 per Cert. sad Pref... 
| 100. 5% Do. 5 per Cent. Debs. 
a M. 16, 3/0 Western Telegraph | ... 
| St. 4% | ро. 4 yer Cent. Deb. Stock (rcd.)... 
if). TELEPHONES. 
LONE. 44 Amer. Telephn. & Telegh. Coll. Trust 
| . 51, 00 4 per Cent. Bonds 
|: : st. A Anglo- "Portum re Tel. 6% 1st Mt. Db. Stk. 
. EAE MEC | Chili Telephore ...... curtes 
. es 1 Ae ' Monte Vidco Tele hone Und. .. АБТ 
= 1 % De, b yer Cent. Pref.. — 
: St. 64 National Co. J ref. Stock . 
co t [| sc ez Do. Def. Stock. 
Жү, 106 (% | Lo. 6 per Cent. Cum. Ist Pref. 
QU ТЕ 10 (0 Do. 6 j«r Cent. Cum. 2nd Pref. .. 
5 n 96 Do. брег (ent. non- Cum. 8rd Pref. . 
ENG St. 0344 Po. Deb. Stock 3) per Cent. 1 
бе St. 42 | Do. 4 per Cent. Dib. Stock (е 
E. 1 (/93 ' Oriental .. 
EM | s 107; Do. 6 per Cent. Cum. Pret. 
98 des St. 47 Do. 4 per Cent. Red. Deb. Stock 
| ге ~ 7 St. e Telephone Co. dat Db. Stk. Кге.) 
yi ib b United River Plate... 8 
of x 5 29 | Do. ö per Cent. Cum. Pref. 
: $ St. 5% © Do. b per Cent. Deb, Stock (red.) .. 
ene FINANCIAL, INVESTMENT, Ac. 
| 704 | (84 | . o 8/0 , Elec. & Gen. Investment 6x us Pref. 
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Engineering Conference. 

THE Fourth Engineering Conference of the Institution 
of Civil Engineers, which concludes to-day, is being run 
on the same lines as its predecessors, which have been held 
at intervals during the last 10 years. Unlike other con- 
ferences, Papers, in the usual acceptation of the word, are 
not read, which probably accounts to some extent for the 
success of the gathering. When elaborate Papers are read, 
so much time is generally taken up by the Papers them- 
selves that the discussions are wanting in vigour. The 
Papers presented to the Engineering Conference, on the 
other hand, are so brief that the time cccupied in their 


| reading is comparatively short, and they serve simply as 


pegs on which to hang discussions. In this way good dis- 
cussions are obtained, the more so because people seem 
willing to make a greater effort to attend a general gather- 
ing of this kind, where there is a good deal of variety, than 
to be present at the reading of any particular Paper at one 


of the engineering institutions, however important the Paper 


may be. 


Municipal Trading. 

WE have received from the Industrial Freedom League 
a copy of a leaflet on Municipal Trading. The leaflet, 
which is devoted to electric light undertakings, purports 
to give a summary of the results of 217 undertakings for 
the year ending March 31, 1906, and, in addition, some 
particulars are given of a few selected London and pro- 
vincial undertakings. It is rather a pity that the informa- 
tion could not have been issued earlier, for in the case of 
some of the undertakings referred to (for example, Sheffield) 
the accounts for 1906-7 have now been published, and these 
show a great improvement upon the previous year. In the 
next place, it is scarcely fair to select a few cases where, 
for local or other reasons, the financial results have not 
been brilliant. Many instances might be cited of success- 
ful municipal management, and where the undertakings 
have been very successful from every point of view. From 
time to time we have ourselves freely criticised certain 
aspects of municipal trading ; we have repeatedly еш- 
phasised the necessity for proper reserve and depreciation 
funds, &c.,and we have deprecated the increasing tendency 
to allocate sums in relief of rates before the actual results 
of the current year’s working are known. Still, we consider 
that nothing is gained by a partial representation of the 


picture. 
— — 


THE mistake made by most non-technical writers in deal- 
ing with points of this kind is that no distinction is drawn 
between the early years and the subsequent career of an 
undertaking. It is not realised that even a company, just 
as much as a municipal enterprise, must work at a loss 
during, at least, its first year, and that many companies 
have failed to pay a dividend for several years after a 
supply has been given. Nevertheless, that is no reason 
why large municipal undertakings, after several years of 
working, should be run at a loss and should make no proper 
provision for depreciation. Unfortunately there are several 
cases of this kind round the metropolis and in the 


provinces. 
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Tube Railway Fares. 

Fon some time past it has been evident that the present 
fares charged on many of the underground railways of 
London are not remunerative to the companies in the case 
of long-distance passengers. Owing, however, to the com- 
petition between the several tubes and the motor omnibuses, 
the travelling public have benefited at the expense of 
several of the companies. This state of affairs, however, is 
likely to be to some extent remedied in the immediate 
future, for we learn that the District, the Metropolitan, the 
Central London and other tube railways have agreed on a 
working arrangement whereby the fares between the West 
End and the City will be increased in the сазе of the 
longer distances. Аз regards the Central London Railway, 
it is reported that the extent of the twopenny fare 
will in future be from the City to the Marble Arch, 
and from Shepherd's Bush to Tottenham Court-road, ail 
greater distances being charged for at the increased fare, 
the other tubes raising their fares to correspond. No doubt 
there will be an outery against this policy by those who 
consider that dividends are quite superfluous to the satis- 
factory. carrying-on of an undertaking, but to those who 
take a broader view this course will appear to be the only 
one that is possible. It remains to be seen whether the omni- 
bus companies will adopt a similar policy. As far as they 
are concerned, the short-distance traftic is the more im- 
portant, and it 1s that which is the most attractive to the 
public, so that short-distance fares, where it is a case of 
competition with railways, might be raised without much 
chance of loss in the number of passengers. But where it 
18 a case of competing against the London County Council 
tramways the position is different, and it is difficult to 
see how remunerative coinpetition can be carried on over 
short distances unless the motor omnibus can show a very 
decided improvement in average speed over that of the 
tramcar. 
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Junior Institution of Engineers.— The summer meeting of 
the Junior Institution of Engineers will be held in the Clyde 
district from June 29th to July 6th. 


Royal Society.—At the meeting of this Society yester- 
day afternoon, the Bakerian Lecture was delivered by Dr. T. E. 
Thorpe, C.B., F.R.S., on * The Atomic Weight of Radium.” 


Obituary.— We regret to record the death of Herr Andreas 
Mechwart von Belecska, who died on the 14th inst. at Buda- 
pest. The deceased was for many years the vice-president and 
general manager of the well-known firm of Ganz & Co. He 
was also connected with the Austrian Bank and many other 
companies. 


Conversazione of the Institution of Electrical Engineers.— 
The annual Conversazione of the Institution was held on 
Tuesday evening at the Natural History Museum, Sonth Ken- 
sington. The guests were received by the president, Dr. В. Т. 
Glazebrook, and Mrs. Glazebrook, and the president-elect, 
Lord Kelvin, and Lady Kelvin. Among the guests were Sir 
Patrick Manson, K.C.M.G., F.R.S., Prof. Blanchard, Dr. 
Ehrlich and Prof. Nocht, delegates to the Sleeping Sickness 
Commission. A programme of music was performed by the 
string band of the Royal Engineers, and also by the Alexandra 
Ladies’ Quartette. 


Cable Interruptions. Date of Interruption. 
Tarifa— Tangier Jan, 18, 1904 
Garachico (Teneriffe)—Santa Cruz de la Palma July 12, 1906 
Grand Canarv— Lanzarote Sept. 18, 1906 
Panama— Buenaventura Feb. 28, 1907 

Feb. 28, 1907 

June 18, 1907 


eevee ө ө „% ө ө е э ө э э э ө ө „% 
ео E E E O E або өе өз ее ө о «е ө 
2 „„ „ ёё Ө е е о ө ө э ә ө „ э 


Personal.— Prof. A. Schuster, F.R.S., has accepted ап 
appointment as honorary professor of physics at Manchester 
University, thus retaining his connection with the work of 
the department. D 

Amongst those on whom the Senate of Liverpool University 
have decided to confer the honorary degree of D.Sc. at the 
forthcoming graduation in July are Sir Oliver J. Lodge, F.R.S., 
Sir William Ramsay, K.C.B., F.R.S., Sir Henry E. Roscoe, 
F.R.S., and Prof. W. Ostwald, 


Institution of Electrical Engineers, Students’ Section.—It 
is announced that the following students have been elected to 
represent the various colleges on the Committee of the Students’ 
Section of the Institution of Electrical Engineers during the 
session 1907-8: Messrs. B. A. M. Cooper and Е. К. Unwin 
(Central Technical College) ; C. E. Abell and C. Garland 
(Finsbury Technical College); А. Н. M. Campion (King's 
College); J. A. Mannas Smith and C. W. Short (Faraday 
House), and C. Richardson and R. Rigby (University College). 
Messrs. Ј. A. Cook, B. A. Tubini, W. B. Thompson, С. C. 
Shadwell and G. H. Stevens will represent the extra-collegiate 
students. 

Engineering Standards Committee.— We are informed that 
a revised edition of the British Standard Specification for 
Portland cement has been prepared and will be issued to-day 
(Friday). Copies of this report may be obtained from Messrs. 
Crosby Lockwood & Son, or from the offices of the Committee. 
The chief points which have been altered are: (1) The per- 
centage of sulphur anhydride has been slightly raised ; (2) the 
quantity of cement to-be used in the test for fineness and the 
period for which it is to be sifted have been specified, while 
the residue to be left on a sieve 180 x 180 has been somewhat 
reduced ; (3) the grading for the increase of tensile strength 
in the neat test has been further extended ; (4) the maximum 
final time for the “slow setting" cement has been increased, 
(5) the expansion under the Le Chatelier test has been 
reduced. 


Royal Society Oonversazione.—At the conversazione held 
on Wednesday evening last only a few of the exhibits were of 
electrical interest. Mr. A. A. Campbell Swinton showed some 
pretty mechanical effects of canal rays in causing the rotation 
of mill-wheels in Crookes tubes. These mill-wheels were shown. 
in rotation under the influence of canal rays alone, or under 
the combined influence of canal rays and cathode rays. In the 
latter case a mill-wheel of mica was seen to rotate in the oppo- 
site direction to one of aluminium. Photo-micrographs were 
also shown by Mr. Swinton of the bubbles developed by the 
sudden heating of portions of the glass walls of Crookes 
tubes, the bubbles being due to the occlusion of the re- 
sidual gas during prolonged use. A microscopic examina- 
tion of the gas from these bubbles showed in two cases 
that it was hydrogen and helium respectively. Electric 
discharge on the glass in a vacuum tube produced the 
same formation of bubbles, apparently due to the local heating. 
Mr. C. E. S. Phillips exhibited samples of his electrically con- 
ductive glass, and an electroscope in which the gold leaf was 
replaced by a fibre of this glass, the latter being hinged so as 
to move readily when charged. By this means an instrument 
is obtained which can be observed very conveniently by a tele- 
scope, the deflections being very definite. Mr. Phillips also 
exhibited an ingenious little electroscope charger, consisting of 
a rod of celluloid so mounted that it could be electrified by 
the rubbing of a split brass tube lined with flannel. Celluloid 
being a poor insulator, the charge travels to the end, where 
there is a metal pointer, and can be readily utilised. A single 
movement of the brass tube was sufficient to give a charge to 
an electroscope. Mr. W. Duddell, F.R.S., exhibited experi- 
ments upon the production of persistent electric oscillations of 
the same kind as he showed at the conversazione last month. 


A Speaking Condenser.—In a recent number of the Comptes 
Rendus M. T. Argyropoulos describes a similar arrangement 
to that of the singing condenser, which he calls the speaking 
condenser. The dillerence is that the secondary of the trans- 
former is connected to a fairly high voltage circuit. A high- 
resistance microphone and a transformer, made up of lamina- 
tions to a thickness of about 1: in., and wound with two coils 
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of wire 0-1 in. diameter and about 230 ft. long, were used. 
One of these coils was connected in series with the microphone 
and a battery of four accumulators. The other was connected 
to a 220 volt circuit through a condenser formed of tin and 
paper, and with a capacity of about 7 mfd. The microphone 
was placed in one room, the transformer in another, and the 
condenser in a third, all the rooms being entirely separated 
from each other. Everything spoken into the microphone was 
heard in the room where the condenser was placed. The 
loudness of the sounds given out increases with the voltage, 
while the capacity and construction of the condenser also have 
an effect. In a further note on this subject M. M. Deprez 
shows mathematically that raising the secondary voltage in- 
creases the intensity of the sound in proportion, due to 
the vibration of the condenser plates. The small varying 
force caused by the alterations in the microphone circuit 
attracts or repela the condenser plates, and is proportional to 
the secondary voltage; thus the amplitude of the movement 
of these plates, and, therefore, of the sound given out, is 
increased by increasing the secondary voltage. M. P. Séve 
also comments on this arrangement. He repeated the experi- 
ment of M. Argyropoulos by connecting the two coils to the 
terminals of the Secteur de la Rive Gauche or with an alter- 
nator of frequency 500. Sounds of a frequency 84 or 1,000 
were heard, whilst by superposing a continuous-current voltage 
of about 270, fundamental sounds with a frequency of 42 and 
500 were obtained respectively, and with a much greater 
intensity. The apparatus used was slightly different from 
that of M. Argyropoulos. The condenser had a lower capa- 
city and the ratio of transformation was five instead of one. 


Engineering Periodicals and the Card Index.—In an 
address given on this subject before the students of the 
Society of Mechanical Engineers, Sibley College, Cornell 
University, Mr. H. Wade Hibbard deals with the import- 
ance of keeping a good record of the information appear- 
ing in engineering periodicals, and of so arranging the 
subjects by means of a card index that any data required may 
be quickly obtained. Не states that “to take knowledge into 
one's hand temporarily, and then not afterwards have that 
knowledge for desired use, is as foolish as once to have seen a 
life-preserver and not to be able to find it at a midnight 
collision. It is well to form the habit of regular perusal of the 
weekly Machinist or Engineer. Sibley student life is called full 
by those in it; but it is leisure personified compared to the 
megaphoned fulness of the high-pressure life of the successful 
engineer in harness. Let, then, the student distrust his ability 
to commence reading the technical papers after graduation, 
unless he has learned to read them before. Scepticism is the 
normal state of the scientific mind. It is ever looking for 
something better, not satisfied that the present is perfect. The 
reading of articles over the names of famous engineers, after- 
wards to find them severely criticised, is good for the confiding 
student who perhaps has supposed that all engineers and pro- 
fessors are agreed. It is just as well for him to learn not to 
believe all that is in print, unless there are good reasons pre- 


sented. Independent investigation is promoted by reading the 
papers. A printed controversy stimulatesanyone who loves a 
fight. Blessed be the man whose engineering eye is fired and 


mettle aroused by the prospect of a battle royal between men 
of fame. Perhaps he, too, can put in a lance, if extra spare 
hours or thesis subject will permit. A subscription to a paper 
should not be made in a hurry. And yet the reading from the 
start should be carried on with that end always in view. 
After the different papers become known, then the heart of 
the very human editor should be gladdened by a little note of 
appreciation—with some of that necessity for which he works, 
though not chiefly. А good engineering paper should be one 
of the life partners, ready at hand when moments of leisure 
permit its instruction and enjoyment, better understood and 
liked as the years roll on, acquaintance or perhaps friendship 
formed with editor, contributions made, suggestions given and 
taken. some share had in its mighty influence in the engineer- 
ing world." The second part of the Paper deals with the advan- 
tages of the card index over all other methods of recording 
information, and actual details of some ways of making it up 
are given. One practical hint is that it is very essential to 


have all the cards in one pack of the same vertical dimen- 
sions, as in fingering the index it is almost impossible to- 
catch a low card between two high ones. Hints on indexing 
the subject matter are given, and the additional uses of the 
index as regards clippings, drawings and correspondence are 
also given. The author concludes by saying that “it is for 
each individual student, and even the greatest engineer is still 
a student, to declare which portion of the paper's usefulness 
he will accept at once and the day following. Сап he afford 
to neglect the Sibley opportunity of becoming acquainted with. 
all the papers? Form a good habit, it will cling. Learn to 
doubt; you will afterwards believe better. Feed on the plains 
of the nations rather than always in your own manger. Share 
your good things and unite forces ; and some day a leader, 
know how best to lead. Engineering periodicals and the card 
index are not the fabled philosopher's stone, turning all metals 
into gold, but an unfading love for our profession can use them, 
among the other reagents, to bring out the measure of true 
worth within the capacity of each man." 
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ARRANGEMENTS FOR THE WEEK. 


FRIDAY, June 21st (to-day). 
Institution of Civil Engineers. Engineering Conference.“ 
10 a.m. Meeting of Sections IV. and VII. (Mining and Metallurgy 
and Applications of Electricity) in the Theatre. Papers on 
‘¢ Electro-metallurgy," by Mr. B. Blount, and on Modern 
Applications of Electricity to Mines," by Mr. C. P. Sparks. 

Meeting of Section V. (Shipbuilding) in the Reading Room. 
Paper on “The Welding of Structural Materials in Place," by 
Mr. Н. A. Ruck. Keene. 

1:45 p.m. Visit to the Greenwich Generating Station of the L.C.C. 
Tramways and Messrs. Siemens Bros’. Works, Charlton. 

Visit to the Greenwich Generating Station of the L.C.C. 
Tramways and Deptford Generating Station of tbe London 
Electric Supply Corporation. 

Visit to Messrs. Vickers, Sons & Maxim's works at Erith. 


TUESDAY, June 25th. 
INCORPORATED MunicreaL ELECTRICAL ASSOCIATION, 


10:30 a.m. Meeting at the Town Нап, Sheffield. Presidential 
Address by Mr. S. E. Fedden. Paper on “ Extension of Eles- 
tricity Sapply to Outlying Districts," by Мг. R. L. Acland. 

2 p.m. Visit to Messrs. Vickers, Sons & Maxim's River Don Works. 


FARADAY SOCIETY. 

Spm. Meeting in the Library of the Institution of Eleotiical En. 
gineers, 92, Victoria-street, Papers on The Thermo-ch2mistry 
of Electrolysis in Relation to the Hydrate Theory of Ionisation,“ 
by Messrs. W. R. Bousfield and T. M. Lowry; on “ The In- 
fluence of Non-electrolytes and Electrolytes on the Solubility of 
Gases in Water. The Question of Hydrates in Solution," by 
Mr. J. C. Philip; on Tue Diesociation of Hydrates as indicated 
by their Equilibrium Curves," by Mr. A. Findlay; and on 
" Hydrates in Solution: Discussion of Methods Proposed for 
Determining the Degree ot Hydration," by Mr. G. Senter. A 
Discussion on Hydrates in Solution will follow. 

WEDNESDAY, June 26th. 
INCORPORATED MUNIOIPAL ELECTRICAL ASSOCIATION. 

9:15 a.m. Excursion to the Dukeries. 


THURSDAY, June 27th. 
INconPoRATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10 a.m. Meeting at the Royal Victoria Hotel, Sheffield. Annual 
General Meeting. 

2:30 p.m, Meeting at the Royal Victoria Hotel, Sheffield. Papers 
on Cheap Power Supply by Munioipalities,“ by Mr. С. E. C. 
Shawfield; on The Costs of, or Charges for, Electricity 
Supply," by Mr. Н. R. Burnett ; and on “ Depreciation,” by Mr. 

H. Yeaman. 
7:45 p.m. Annual Dinner. 
PRIDAY, June 28th 
INconPORATED Municipal ELECTRICAL ASSOCIATION. 

10 d. m. Meeting at the Royal Victoria Hotel, Sheffield. Paper on 
“ Alternating-current Distribution.“ by Mr. A. J. Cridge. 

2:15 p.m. Visits to Kelham Island Tramway Power Station aud to 
Neepsend Power House. 

PnHvsicar Society. 

5 p.m. Meeting at the City and Guilds Central Technical College, 
Exhibition- road, S.W. Aganda— 1) Demonstration of the 
Uses of his Hot-wire Oscillographs and Hot-wire Wattmeters, 
by Mr. J. T. Irwin ; (2) “А Cosine Flicker Photometer," by Mr. 
J. S. Dow; (3) Some Phenomena in Colour Vision," by Mr. J. S. 
Dow; (4) Description and Exhibition of Students' Apparatu4 
for Measuring Permeability and Hysteresis, by Prof. W. E. 
Ayrton and Mr. T. Mather; (5) Design of Chokers,” by Prof. 
W. E. Ayrton and Mr. T. Mather. 


The above announcement of the Papers to be read and the visits to 
be paid at the Engineering Conference do not include all the Papers and 
visits, but only those of special interest to electrical engineers, 
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ELECTRIC TRACTION ON RAILWAYS.* 


II.—- SOME FINANCIAL CONSIDERATIONS IN CONNECTION 
WITH ELECTRIC RAILWAYS. 


BY PHILIP DAWSON. 
(Continued from page 336.) 


Summary.—Atter referring to the character of an electric railway load 
.on the generating Station, the Author discusses two main eauses which 
conduce to electrification of existing railways, viz. (1) reduction in working 
expenses and (2) the desire for the better utilisation of existing facilities. 
‘A steam locomotive in suburban work consumes fuel for about 76 per cent. 
of its life, but does useful work only during about 28 per cent. Detailed 
figures are given for running costs of steam locomotives. Another basis 
of comparison is by weight and carrying capacity, which often apparently 
tells in favour of steam owing to the internal arrangement of coaches 
adopted for electrical working. Running costs are given for a number of 
railways, including the Mersey Railway, which is a good example for com- 
parative purposes. Finally, the general results obtainable are discussed 
and illustrated by examples taken from the London, Brighton & South 
Coast Railway. 

The first part of this article appeared in our last issue. 


In comparing the cost per train-mile of steam and elec- 
tricity it must be borne in mind that steam trains are, on 
the average, composed of seven cars, having a capacity of 
350 passengers. Whereas now, when operated by elec- 
tricity, according to the time of day, the number of cars per 
train vary from two to five, the average being about three, 
and the capacity on the average can be taken per car, the 
average seating capacity of an electric car being taken as 
55 passengers, as compared to the average seating capacity 
of steam cars of just under 50 passengers. 

These figures clearly demonstrate the great benefit which 
railways will get by electrification of their suburban sys- 
tems. For it shows that they will, owing to the high rate 
of acceleration, be able greatly to increase the average 
speed, and therefore the number of trains, and thus to 
utilise better the existing facilities, both as regards tracks 
and termini, and consequently largely augment their earn- 
ing capacity without increasing their present total working 
expenses. And as Mr. Aspinall (the general manager of 
the Lancashire & Yorkshire Railway) has always main- 
tained, the object of electrification is not so much to 
decrease the expenditure of a railway company as to in- 
crease its earning power. The enormous losses which 
many railways are at present suffering owing to electric 
tramway competition are too well known to require com- 
ments. Nothing but a greatly accelerated and more fre- 
quent service can enable them to hold their own, and it 18 
only electric traction that will provide this acceleration. 
That frequent and rapid service does, in most cases, provide 
an efficient remedy is clearly shown by the satisfactory 
results obtained both in the case of the Lancashire & 
Yorkshire Railway and of the North-Eastern Railway. 
The latter is a particularly good example, because the 
electric lines between Newcastle and Tynemouth suffer 
from the inost acute tramway competition, but notwith- 
standing this fact, the profits are considerably greater now 
on this railway than they were in the days before there 
existed any electric tramway competition. This is clearly 
shown in Table XII. 


Table XII.— North Eastern Railway Electrification Results. 
Half-year | Half-year p. 
Items ending 1908. | ending 1905. |Fercentage 
Steam operation. Elec, operation. О Сезе. 
Gross earnings . £129,000 £151,000 17-1 
Running costs 42,761 47,779 11°7 
Ratio of costs to receipts | 83°2 per cent. | 31:8 per cent. EM 
Loco. costs per train mile 14-564. 6°75d. sid 
Passengers carried ...... 2,844,000 3,548,000 24:8 


i 


In reading the above table it must be borne in mind that 
the figures given as running costs for steam operation, are if 


* All rights reserved, 
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anything, too low. An exact figure is unobtainable owing 
to the difficulty of differentiating between the costs forlocal 
service and the total locomotive costs for the whole service. 
But even on the supposition that the comparison is a fair 
one, it affords a most satisfactory proof of the advantages 
to be obtained from electrification, particularly in view of 
the fact that electric tramway competition has very largely 
increased of late, which shows that the electrification of the 
railway has, therefore, not only enabled it to hold its own, 
but also to increase its traffic. 

Messrs. Stillwell and Putman, in a very interesting Paper 
before the American Institution of Electrical Engineers, 
have considered the subject of electrification of railways, 
and some of the figures they mention are of interest as а 
check and for purposes of comparison with those which 
have already been given previously in this series of articles 
Perhaps the best way to present these figures is more or less 
in tabular form, as follows :— 


Table XIII. 


Steam. Electric. 


Renewals of permanent way in per i 
cent. of total operating expenses... | 6°63 per cent. 5'0 per cent. 
Repairs and renewals of buildings in 
per cent. of total operating expenses 2:36 „„ 
Repairs and bonding of track in per | 
cent. of total operating expenses. 0:0 „, „, | 0'8 
Repairs of overhead construction and | 
third rail in per cent. of total 
operating expenses | 0:0 E 
Repairs of steam locos. in per cent. of | 
total operating costs ' 1°05 „ 
Maintenance of locomotives per train- ! 
mile 


» | 1:8 


б 


2. 


5 6 % %% %%% „% „%% Ger 


C 1°054. 

Perhaps а few general remarks as to how the electrifi- 
cation of suburban systems is to be considered may be 
useful at this point. 

For this purpose the train service of any line proposed 
to be electrified must be carefully considered, both as 
regards its carrying capacity per hour, its number of trains 
per hour, and its average travelling speed in miles per 
hour, stoppages included. 

For this purpose we will first consider the comparative 
costs per train-mile for steam and electricity on the basis 
of a seven-car steam train weighing empty with locomotive 
210 tons, with a seating capacity of 520 passengers, and 
a three-car electric train with a seating capacity of 210, or 
a seating capacity of 41 per cent. of that of the steam 
train. The following figures (Table XIV.) will not be far 
out :— 

Table XIV. 


Steam. Eleotric. 

Cost per train-mile Cost per train-mile 

seven-car train with three-car train with 

seating capacity oficapacity 210 passen- 
520 passengers. gers in London. 


Item. 


Fuel or current .................. 6:96d. 5:004. 

Water, oil, waste and stores . 0:90d. 0:094. 

Maintenance and repairs 3°41d. 0:85d. 

WAGER: „са isto eh nite ed 3°25d. 1:58d. 

Llighüng 2122: Re 0°85d. included in current 
Total саа У 15:87. 1:524. 


Ratio of locomotive costs of electricity to steam 48:5 рег cent. (including 
current and capital charges on conducting and distributing system). 


From the above table it will be seen that on the train 
mile basis the locomotive costs for electric traction, mainte- 
nance and capital charges in electrical distributing included, 
are less than half the cost per train mile if operated by 
steam. 

Against this, however, would have to be placed the fact 
that the capacity of the steam train is more than double 
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Table A.—Comparison of Times taken by Steam Trains, Electric Tramcars and Е lectric Trains. 


Propos’d ElectricTrains| Best times of Best 


Steam Trains to and from Victoria. Electric to and from Victoria. steam trains to steam trains, 


Е Tramways. and from Vic- : 
Down Trains. | Up Trains. | Max'm Maxi- Total . шо 28 
т ААО тап’! mum time to wait an nam 
Name of Масе Or Mari. Maxi- Marimm Maxi- Maxi- Maxim’m time | inter- & from| journey bo um 
: mum mum combined mum mum combined , West- to and val Vic- | combined). 
run'ng interval | running | runn’g interval | running | Nie. | min- | from | be- i — — 
time of between time and time of between | time and | era. ster. | Vic- | tween incl’d’g} Do] Up |p Sanl Goc 
journ'y trains. interval. journ’y trains. | interval. | toria. trains. wait. | trains. | trains. eed 


Min. Hs. min. Hs. min. Min. Hs. min. Hs. min. Min. Min. | Min. | Min. in. 
Clapham Road ...... 19 2 23 2 33 19 2 9 2 98 21 22 6 8 14 17 23 9 11 
Clapham Junction. 13 0 38 0 45 18 0 39 0 49 28 29 7 8 15 9 10 6 8 
Brixton . 28 2 23 2 57 B 2 9 2 82 22 | 28 8 8 16 21 | 27 | 18 | 15 
Denmark Hill. 25 2 23 2 40 29 2 9 2 38 22 | 23 10 8 | 18 24 81 16 19 
Balh am 27 0 883,0 51 39 0 48 0 58, 31 32 12 8 20 15 17 10 9 
Streatham Hill 8 0 53 1 73 28 1 0 1 22 82 88 14 15 | 29 15 29 11 19 
Queen's Road ......... 88 2 23 2 47 8 2 9 2 42 81 32 14 8 22 31 38 23 2⁵ 
Streatham Common.“ 24 2 21 2 43 27 0 48 2 27 47 48 | 16 | 15 | 81 | 28 27 | 15 17 
West Norwood ....| 29 0 53 1 17 30 1 0 1 26 89 40 17 15 82 27 29 16 18 
Thornton Heath ...... 30 '2 21 2 50 34 2 9 2 34 bl 52 20 15 35 30 83 20 22, 
West Croydon......... | 62 0 59/2 1 | 80 2 3 2 40 58 59 27 98 | 50 46 55 27 82 


(a) Many of these trains are fast trains with but one or no stop. 


Table B.—Comparative Timing and Speeds of Present Steam and Proposed Electric Trains. 


Steam Trains. Electric Trains. 
: Distance ; Approx. Average speed between ; ; Average speed between 
Station. E ишн k toppin g А: ee узлы Stations: 
: between шч? А Nro d between at ; : : 
: at Includin Not includin ; ; Ineludin Not including 
stations. | at na ions g ссора 8| stations. | stations. stops. 8 stops. 
IE | Mins. Mins. Miles per hour. Miles per hour. Mins. Secs. Secs. Miles per hour. Miles per hour. 
"jetoria _.................. s Es к T zi iss e 
Grosvenor Road ...... 0:8 3 1 18:7 16:0 21 20 22:0 20:8 
Battersea Park ......... 0:5 1 1 15˙0 30 0 1 20 20 18˙0 22:4 
Clapham Junction ...| 1:495 4 1 171 21:4 2 81 30 29-0 34:0 
Wandsworth Common | 1:3625 8 1 20°45 27°25 2 88 20 29:0 34°3 
Balham m. 0*6 2 1 12:0 18:0 1 29 20 20 0 241 
Streatham Common... | 1:95 4 1 28:4 29°25 3 40 | 20 29:0 81°9 
Norbury инана. 08 2 1 16:0 24:0 1 40 20 24-0 288 
Thornton Heath ...... 1:275 8 1 19:1 25:5 2 14 20 80:0 342 
Selhurst .................. 0 7125 2 1 14 25 21:875 1 85 20 22 0 97:0 
New Croydon ......... 1:1125 8 1 16:7 22:25 2 20 20 250 28:6 
South Croydon ......... 0:9375 3 9 195 18°75 1 55 20 25:0 29:8 
Purley Oaks 1:175 2 1 20°15 35°25 2 10 20 28:0 82:8 
Eulen 0:9625 2 1 19:25 28 875 157 20 250 29:8 
Stoats Nest 1:4625 4 19 5 21:95 2 21 - 82:0 94:9 
Totals and averages | 15:0625 88 15 17:05 28-8 29 56 4 80" 26:8 801 
Streatham Hill ......... 1:05 8 1 15°75 21:0 2 4 20 26˙0 80°5 
West Norwood ......... 19875 3 1 193 25°75 2 15 20 80:0 94:8 
Gipsy Hill... 0:925 р, 1 18:5 97-75 1 52 22 25:0 207 
Crystal Palace ......... 0:7875 2 1 14:75 22-195 1 39 20 22:0 26:8 
Norwood Junction ...| 04875 4 1 5:85 7:895 2 50 20 28:0 10:8 
New Croydon 0:6625 4 2 7:23 9°95 8 7 20 29°0 12°74 
South Croydon ......... 0:9875 9 1 12:5 18:75 1 55 20 25:0 29:3 
Purley Oaks 1:175 2 1 23:5 35:25 29 20 28:0 82:8 
Рагпеу..................... 0:9625 2 1 1925 28:875 156 | 20 25:0 298 
Stoats Nest 1:4625 4 19:5 21-95 231 |. 32:0 349 
Totals and averages | 16-375 42 | 15 , 172 23-2 32 2 | 4592 | 265 80:7 
Table О.— Comparative Table of Steam and Electric Trains Running to and from Victoriu and Various other Stations. 
Pur. | Sth. | New Th'rn- y. |8{г%- West | Nor- | Crys- G; | West | Str't 
== poesi. de. | ley | Сгоу- Croy- с. ton 995 ham та Е, Сгоу- | wood tal 1 Nor- bam 
: ' | Oake. | don, | don. '|Heatb Y: | Com | don. |Junc.| Pa). | ' j wood. Hill. 
= 2 8 > д, - = — Le мз cue шты булш Аш, 3 " — — Jah — |——-- 
| Steam Trains. H. M. H. M. HI. м. K. M.. H an M.| H. M. H. M. H. M. H. M. H. MI. H. MI. H. жїн. M. H. м. H. M. 
Maximum time cccupied in journey . 1 8/1 5 |1 31 0 0 550 87/0 34/0 30/0 27 0 39 1 20/0 46/0 43 0 34 0 8010 28 
Minimum | ï T ... 0 46 0 32 0 41,0 27,0 18,0 20/0 20/0 20/0 15,0 9.0 81/0 27 0 22 0 22,0 16,0 11 
Maximum interval between trains ...... 3 141210 3 14 3 10 |3 10 2 21/2 21/2 21/2 21 0 43 2 3 1 11/1 2 1 121 011 0 
Minimum 5 jo 60 2\0 60 2/0 20 10 10 10 10 10 5,0 2.0 20 3/0 3/ 1 
Max. comb. time of waiting & journey. 4 53 24 0.3 48 3 43 2 53 2 50/2 46 2 43 0 53 2 40 1 47 1 33 1 42/1 26,1 22 
Minimum wait & journey .................. 0 52 0 520 47,0 42 0 25 0 33,0 30,0 26/0 23 0 15 0 46 0 42,0 28 0 31/0 270 15 
Electric Trains. Min. Min. Min. Min. Min. Min. Min. | Min. | Min. Min., Min. Min. Min.] Min. Min. 
Maximum time occupied in journey . . 0 37! 34 | 32 | 80 | 27 | 22 | 20 | 18 | 16 12 27 24 , 21 | 19 | 17 14 
Minimum „ 5 ..[0 34 32 29 27 25 22 | 20 | 18 | 16 12 25 24 | 21 | 19 17 | 14 
Maximum in'erval between trains ...... 0 28| 23 23 23 23 | 15 | 15 | 15 | 15 8 23 | 15 | 15 | 15 | 15 8 
Minimum „, €. не 0 7| 7 7 Тт Т В; 5 5 5 2 7 5 5 5 б ә 
Маж. comb. time of waiting & journey. 1 0| 57 | 57 | 53 | 50 | 87 | 85 | 33 1 , 20 | 50 | 39 , 86 | 34 | 32 | 22 
Minimum wait and journey ............... О 41| 39 | 39 34 | 32 | 27 | 25 | 28 | 21 | 14 | 82 | 19 | 26 | 24 | 22 16 


9 
` Thornton Heath -- 


Battersea Park .. 
Grosvenor Road А 
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-that of the electric train under consideration. But there 
is the additional important consideration that the costs 
given for electric service are for an average acceleration 
more {пап double that obtained with steam, and conse- 
quently that the average speed of travelling with the 
-electric train as provided is nearly double the maximum 
that stopping local steam trains can attain. 

It must be borne in mind that it would be impossible 
with steam haulage to increase effectually the speed of 
Stopping trains. In order to make a fair comparison, one 
must take as the average speed for electric trains the 
same as that of the present steam trains, and on that basis 
the same number and power of motors that are required to 
drive the three-car train, as per the previous table, would 
be amply sufficient to operate a seven-car train, and if the 
trailer and rolling stock were the same as that at present 
in use with steam haulage, the carrying capacity of the 
train should easily equal that of the present steam trains, 
and the table previously given would then very closely 
represent the comparative cost of operating by steam and 
electricity under the same conditions. 

From this it will be seen that, when compared on the 
‚вате basis, the cost of hauling suburban trains by means of 


' East T 
10 


Belhurst -- 


Balham 5 


Victoria 


Minutes 


10 a.m, 11 a.m. 


Fic. 3.—Diacram SHowina RELATIVE ADAPTABILITY OF STEAM AND 
ELECTRIC Loca, Trains IN SANDWICHING WITH Express STEAM TRAINS 
TO GREATER Djstance. Electric train consists of three motor coaches 
and two trailers. 


electricity is less than half that of operating by steam, with 
the additional advantage thrown in of the saving of time 
effected at termini, owing to the use of motor cars and 
multiple unit control. 

But there remains another and most important factor to 
take into consideration, and that is the better use of the 
seating capacity per hour if run by smaller and more fre- 
quent trains instead of fewer and more capacious trains. 

Thus it has already been stated that there is little differ- 
ence between the locomotive cost of hauling a train having 
a seating capacity of 200 and a train having a seating 
capacity of, say, 600 passengers, whereas with electricity 
the locomotive cost is practically proportional to the seat- 
ing capacity, and, besides this, on a suburban service, with 
stopping places, say, on an average ł mile apart, the 
average speed of electric trains could be nearly double 
the average speed attainable with steam trains, or, in other 
words, a very much better distribution of seating capacity 
per hour is possible with electricity than with steam. 

The accompanying Table A has been prepared so as to show 
the great benefits which can be derived by electrification of 
suburban lines, and clearly indicates the reasons which 
have caused the railways in and round London to suffer so 


severely from the competition of the London tramways. 


It will be seen that, taking Clapham-road as an example, 
whereas a stopping steam train takes 19 minutes to 
get to Victoria and an electric tramcar takes 21 minutes, 
electric traction would enable this distance to be run in 
6 minutes on the railway. The existing steam haulage 
requires nearly the same time to get to Victoria as an 
electric tram, whereas an electric train would take less 
than a third of the time. 

This is only one example out of many that can be 
ascertained from the table. 

Table B summarises the results of present steam traction 
compared with those which would be obtainable with 
electric haulage. The great advantage of electricity allow- 
ing a more frequent service is clearly brought out by 
Table C, wherein is shown the very long intervals which 
exist between trains, and which, without any extra expense, 
could be very greatly reduced by more frequent and smaller 
train units being adopted for electric traction. How electric 
traction on а proper basis would compare with the present 
steam local service is elearly brought out in this table. In 
looking through these tables the fact must not be lost sight 
of that it is the much higher average speed of through 
steam trains, which in many cases travel on the same tracks 
with local trains, which govern the arrangement of the 
time-tables, and make it necessary, under present condi- 
tions, for a considerable time to elapse between two local 
trains. This is seen from Fig. 3, which shows the present 
time occupied by a local steam train, the time occupied by 
an express steain train, and the actual time for the local 
stopping train actuated by electricity to run the distance. 

From this diagram it will be seen that if an express 
train follows the local steam train on the same lines between 
Victoria and East Croydon, 15 minutes must elapse be- 
tween the local and the express train to Croydon, for the 
reason that the average inclination for the local steam 
train is much greater than the express steam train. 

With the electric stopping service, owing to rapid ac- 
celeration, the average speed of the electric train is nearly 
as great as the average speed of the express train, and five 
minutes is probably the maximum which would have to 
be allowed between the starting of a local and express train. 

It must not be overlooked that the average speed of 
express trains whilst running through the suburbs is limited 
by local conditions, but the average speed is, notwithstand- 
ing, fairly high as there are no stoppages, and, as far as 
local lines are concerned, it is, therefore, quite possible to 
run express steam trains and local stopping electric trains 
on the same lines without fear of their interfering with 
each other. 

(To be continued.) 


THE SEPARATION OF THE IRON LOSSES IN 
ASYNCHRONOUS MACHINES. 


BY THOS, F. WALL, M.SC. 


Summary.—In the first part of this article it is shown how the iron 
losses in asynchronous machines may be separated without the use of re- 
tardation curves, and the results of experiments on a 5 H.P. motor are 
shown. А method is then given whereby the moment of inertia of the 
rotating parts may be found by means of the circle diagram. From this 
and a retardation curve, the friction loss is found for the same motor as 
was used in the first part, and & comparison of results is made. 


It has been shown in a previous article how the iron losses 
in asynchronous machines may be separated by the use of 
retardation curves, and the results of a test made in this way 
of an induction motor have been given. (The Flectriciam, 
Vol. LVIII., p. 752.) 

The method there described applies quite well for machines 
with ball bearings, but is not altogether satisfactory when 
brass bearings are used. In the first place the rotor comes to 
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rest comparatively quickly owing to the high friction losses, 
and in the seeond place the moment of inertia of the rotating 
parts cannot be found by the simple method of oscillations ; 
moreover, in general it is not very easy to draw the tangent 
to a curve by means of which the loss is deduced from the 
retardation. 

In view of these considerations the following method has 
been developed, which is applicable for the separation of the 
friction and iron losses in all cases, and only requires readings 
of the wattmeters, voltmeter and ammeter to be made. 

It was pointed out in the article already referred to that the 
subsidiary losses in the stator and rotor teeth caused by the 
alternate passing of a tooth of either part over a slot and a 
tooth of the other part are due to flux pulsations of high fre- 
quency and cannot therefore be directly supplied by the elec- 
trical power given to the stator, but must be considered as an 
addition to the friction loss. 

Now the true friction loss is, of course, for a given speed, 
independent of the pressure, while all the iron losses must 
diminish when the flux is diminished. If, then, the machine is 
allowed to run light with short-circuited rotor the power 
supplied to the stator will be absorbed in iron losses, friction 
losses, and copper losses. If this power is measured for a 
given frequency and different values of the applied pressure, 
starting from a pressure above the normal and proceeding to 
as low a value as possible consistent with steady running, а 
curve may be drawn which, when produced back to the ordi- 
nate axis, will give the friction loss as the intercept on this 
axis. It should be noted that the copper losses ought to be 
subtracted before plotting the curve, since the current does not 
vary uniformly with the pressure.* The method of correcting 
for the current losses will be explained later. 

By this means the constant friction loss can be found for 
approximately synchronous speed, and, subtracting from the 
values as given by the curve, the total iron losses will remain. 

It becomes then necessary to separate the iron losses due to 
the various causes, and for this purpose the following may be 
considered: The curve just mentioned refers to the short- 
circuited rotor, and the power necessary to drive the rotor 
against the retarding torque due to friction and pulsations in 
the teeth is supplied from the stator winding. Suppose now 
a reading is taken with the rotor winding switched open when 
the rotor is running at full speed. This will give the power 
supplied to cover the stator loss and hysteresis torque 
on the rotor. It is then at once clear that if the stator 
loss and hysteresis effect are separated and the former 
subtracted from the readings taken with short-circuited 
rotor, the total power transferred to the rotor to supply the 
friction loss and loss due to pulsations in the teeth remains. 
The friction loss is already known, and, therefore, the loss due 
to pulsations may be immediately deduced. This may be 
done for a given frequency and different values of the flux 
density, and a curve thus obtained showing the dependence of 
the pulsation losses on the strength of the field. 

The readings taken for the rotor circuit open have given 
the stator losses plus the power due to the hysteresis torque, 
and all that remains is to separate these. 

This may be done as follows: The rotor winding being 
open, the rotor is driven at different speeds and power is 
supplied to the stator. For speeds below synchronism the 
hysteresis produces a driving torque and for speeds above syn- 
chronism it has a retarding effect. Further, the hysteresis 
torque may be considered as independent of the speed. There- 
fore on passing through synchronism the power given to the 
stator changes instantly by an amount equal to twice the 
hysteresis torque multiplied by the synchronous speed. Thus, 
by taking a few readings above and below synchronism and 
drawing a curve, a break is shown at the synchronous speed, 
and half this break measures the power due to the hysteresis 
torque at this speed. By proceeding thus for a series of pres- 
sures at a constant frequency a curve may be drawn which 
will be complementary to the curves already found. 

All the iron losses and friction losses have now been separated 
and the whole process may be performed comparatively quickly. 


* This method of determining the friction losses was given by Hissink, 
E. T. Z., 1901, р. 226. 


Care should be taken that the motor runs steadily without end 
play or knocking, otherwise the accuracy of the results will be 
impaired. 

The proceedure may be summarised thus :— 

1. Current is supplied to the stator at different voltages, 
starting from some voltage higher than the normal and dimi- 
nishing the value as much as possible consistent with steady 
running; the power absorbed is measured, the rotor being 
short-circuited. The stator resistance losses are subtracted— 
the effective resistance of the winding being used, which is 
somewhat greater than that found by measurement with direct 
current. A curve is then plotted from the resulting values 
and produced back to cut the ordinate axis. 

This gives curve A A, Fig. 1. 

The rotor copper losses have not been taken into account, 
and the result is as follows :—The rotor has a certain amount 
of slip and the friction losses are equal to the torque produced 
by the rotating field x rotor speed, the copper losses being 
equal to the same torque x rotor slip. If the friction torque 
were constant the intercept on the ordinate axis would give 
the friction loss at synchronous speed. Since, however, the 
torque due to friction increases with the speed the intercept on 
the axis gives the friction loss at the speed of synchronism 
minus slip, together with the rotor copper losses. The rotor 
copper losses are, however, very small, and no practical error 
will result from taking the intercept to give the friction loss at 
the speed of synchronism minus slip. 


50 60 70 
Volts. 


FIG. 1. 


. Total Iron Losses and Friction Losses. 

. Friction Losses. 

Stator Iron Losses and Hysteresis Power Torque. 
Pulsation Losses, measured from B as Abscissa. 
Hysteresis Power Torque. 


9. The rotor winding is kept open and when running at full 
speed the power supplied to the stator is measured for dif- 
ferent voltages. This may be done by driving the rotor; or 
the measurements may be taken simultaneously with those for 
(1) by switching the rotor winding open after every reading 
for the curve А А and noting quickly the readings of the in- 
struments, І 

This gives curve CC, Fig. 1, the iron losses in the stator and 
the power due to hysteresis torque. 

3. The power corresponding to the hysteresis torque is 
found for the various flux densities, and the curve EE, Fig. 1, 
is drawn. 

Subtraction of the values given by the curve AA and the 
stator iron losses gives the losses due to pulsation and friction, 
or, since the friction loss is known as the horizontal line BB, 
the curve DD gives the losses due to pulsations in the teeth, 
when read off from BB as abscissa. 


In order to see what sort of agreement there would be be- 
tween the results obtained by the foregoing method for deter- 
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mining friction and those found from retardation curves, 
experiments were made on the same machine as used for the 
above measurements, and the retardation curve due to friction, 
shown in Fig. 2, was taken. 

Now to deduce from this curve the watt loss due to friction 
it is necessary to know the moment of inertia of the moving 
parts. As previously mentioned, this cannot be found in the 
case of machines with brass bearings by the simple method of 
oscillations, since the friction is too great. There are, how- 
ever, other ways of determining it, and the one adopted was 
to use the circle diagram of the motor. 


, ШЕ ЭИ ИЕ ШИ ПИ 
CUC 
ЖЕЙ ЧЕ Б БШ ПЕЙ ШЕ ШЕ ШЙ ШЕ Б И! ШЕ ШЕ ИЕ КЫ 
LAH 
oa ah ARE 


Revs. per Minute. 


Ж Е НЕ ШЕ ШИ 
Li ALTE rue. 


1 2 4 5 6 7 8 9 10 11 12 13 14 15 
Minutes. 
Fic. 2.—RRTARDATION CURVE DUE TO FRICTION. 


Suppose that, current being applied to the stator, the rotor 
is closed through a resistance. There will then bea torque on 
the rotor causing it to run up to speed and the corresponding 
acceleration curve may be drawn. The net torque thus acting 
on the rotor will not, however, be the true electrical torque on 
the conductors as found from the circle diagram, since there is 
an accelerating moment due to hysteresis and eddy currents, 
and a retarding moment due to friction and pulsations in the 
teeth. To find the acceleration which really corresponds to 


Revs. per Minute. 


Minutes 
Fic. 3. 


Acceleration Curve. Rotor Winding closed through a Resistance, 


Curve I. 
„ II. Retardation Curve. 


Rotor Winding open. Flux same as for Curve I. 
the electrical torque on the rotor conductors acting solely 
against the inertia of the moving parts an dddition must be 
made to this acceleration curve. 

Suppose for the same flux-density the machine is allowed to 
run down with the rotor winding open. The retardation will 
then correspond to the combined effect of the torque due to 
friction, pulsations in the teeth, hysteresis and eddy currents, 
and will therefore give the amount which must be added to 
the acceleration curve. 

Hence by taking an acceleration and a retardation curve for 
the same flux-density and combining the two, an acceleration 
curve 1s obtained which corresponds to the turning moment, as 


found from the circle diagram, acting on the inertia of the 
moving parts. 


_In this way tbe curves in Fig. 3 were taken, and from.them 
the resultant acceleration curve in Fig. 4 deduced. 

The circle diagram shown in Fig. 5 was then drawn. 

The point P, corresponds to a condition of pure no load— 
ie., the rotor running at full speed with its winding open. 
The point P, is the short-circuit point, and was taken by run- 
ning the rotor at 100 revs. per min. in both directions and 
taking the mean of the readings in the two cases. The point 
P, is the standstill point for the rotor closed through the same 
resistance as was used for the acceleration curve. Therefore, 


Revs. per Minute. 


0˙5 0°6 0:7 0*8 09 10 
Acceleration in Radians per sec. per гес. 


Fic 4.—ACCELERATION CURVE DEDUCED FROM CURVES I. AND IL, Fic. 3. 


the part of the circle from Px to Po gives the working range of 
the diagram in this particular case, Pg corresponding to 100 
per cent. slip and P, to synchronous speed. 

To deduce the turning moment from the diagram the follow- 
ing construction is made : А tangent is drawn to the circle at 
P, and through P, a parallel line cutting the abscissa axis in 
A. Then PsA measures the power supplied to the machine at 
short-circuit and gives, therefore, the scale for power. The 
line Р.А is divided at T, so that the ratio of AT to TP, is the 
same as the ratio of the stator resistance to the resistance of 


"Wattless Current 


Fic. 5.—CiRCLE DIAGRAM OF THE MOTOR. 


the rotor reduced to the stator turns, and joining T to P, the 
line of turning moments is obtained —:.e., for a point P on the 
circle the distance PB from the line Pj T measured in a direc- 
tion parallel to the tangent at Po is proportional to the turning 
moment. 

For the scale of turning moments it mav be noticed that 
the distances of points on the circle from the line PoT, 
measured as before parallel to P,À, give the power supplied 
to the rotor—i.e., the turning moment multiplied by the 
synchronous speed, a quantity which is often called the turn- 
ing moment in synchronous watts. The power scale is known, 
and therefore dividing this turning moment in synchronous 
watts by the synchronous speed the turning moment in em. 
dynes multiplied by 107? is obtained. 
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For the slip a line is drawn parallel to the turning moment 
line TP,, and the intersection of this line with rays drawn 
from P, shows the speed— i.e., such that the ray P,P, corre- 
sponds to 100 per cent. slip and the tangent to the circle at 
P, to synchronous speed. 

Аз an example the following measurements were made : — 

1. No Load.—The rotor running at full speed with open 
winding. 100 volts, 3:22 amperes, 96 watts, cos $—0:17. 

5 volts, 19:3 amperes, 410 watts, cos ф 

3. Standstill with same resistance in the rotor as was used 
for the acceleration curve: 39 volts, 26:1 amperes, 1,432 watts, 
cos ф = 0:81. 

The acceleration curve was taken witha pressure of 87:8 vults, 
and therefore the above readings must be reduced to this 
pressure. | 

Then, for short-circuit, the reduced values become : 37°8 volts, 
35:2 amperes, 1,360 watts. 

Hence the line P,A corresponds to 1,360 watts. 


The resistance of the rotor winding = 0:292 ohms. 
The resistance of the stator winding = 0:153 ohms. 


Number of turns in stator winding 0-71 
Number of turns in rotor winding i 


Hen ce resistance of rotor reduced to stator turns 
= 0:7 1? x 0:292 ohms. 


:= 0°147 ohms. 
TA 0:153 
= m—— = 1'04. 
TPS 0:147 s 
For the point P. 
The line PB represents a turning moment of BA X 1,360 
8 
synchronous watts, or 1R x 1,360 x ы. cm. dynes, since the 
PA 125:8 | 
synchronous speed was 125-8 radians pro sec—i.e., PB 
represents a turning moment of ЕВ x 10°80 x 10? cm. dynes. 


Р.А 
In this way the following table has been deduced from the 
circle diagram, Fig. 5, and the curve of accelerations, Fig. 4. 
The moment of inertia is determined from the equation— 
Turning moment = moment of inertia x angular acceleration. 


Table. 

„ | Turning moment Angular | Moment of inertia 

Speed. | Slip. іп em. dynes, acceleration. | in kg.-meter units. 
600 0°5 6°55 x 10? 0:785 8:3 
480 0:6 1:22 x 107 0:863 84 
360 07 7:43 x 107 0:915 81 
240 | 08 1:67 x 107 0:940 8:2 
120 | 0:9 7-78 x 107 0:947 8:2 
0 , 10 7:80 x 10° 0:948 8:2 


The mean value of the moment of inertia is thus found to 
be 8:2 in kilogramme-meter units. 

The speed of the rotor when running with the lowest flux- 
densities, as given in Fig. 1, was about 1,170 revs. per min, 

At this speed the retardation due to friction, as given by 
the curve in Fig. 2, was 0:322 radian per second. 

Therefore, loss due to friction at this speed is 


8:2 x 1,170 x 0:322 x 2 
60 


From Fig. 1 the friction loss is found to be about 300 watts. 

Considering the fact that the friction loss is subjected to 
changes depending on the temperatures of the bearings, &c., 
the agreement is perhaps as good as could be expected. 

In conclusion, the author would like to express his indebted- 
ness to Prof. O. S. Bragstad for the valuable advice he has so 
readily given, and the kindly interest he has shown in the 
production of this article. 

The experiments were carried out in the Electrotechnical 
Institute, Karlsruhe, Baden. 


—823 watts. 


ENCLOSED ARC LAMPS. 
BY W. WEDDING 


The first series of tests herein described was carried out in the 

laboratory at the Polytechnic at Charlottenburg in March and April, 
1906. 
The length of time that the carbons will last in enclosed lamps 
depends on the use to which they are put. If they are used inier- 
mittently and for short periods at а time, the carbons burn away 
faster owing to the atmospheric oxygen which enters when the lamp 
is extinguished. Consequently the general statement that а lamp 
will burn for 100 hours or more is not capable of any very precise 
interpretation. The following test illustrates this point. Two 
lamps of different makes were used ; of these, the one called A had 
been in use for some time, while the other, called B, was new. 
L&mps À and B were run off à battery which gave 110 volta, as 
follows: (1) for 98:5 hours in all on six different occasions; (2) for 
48:25 hours in all on three different occasions; and (8) for 17 hours 
in all on two occasions. The hourly consumption of the carbons 
was as follows (it being noted that in (8) the carbons supplied with 
the two lamps were interchanged). In lamp A the hourly con- 
sumptions of the positive carbon were 1'1 mm., 1:205 mm. and 
1:265 mm. respectively; and of the negative carbon 0:218, 0:59 and 
0:500 mm. ; whereas for lamp B the figures respectively were 1:1, 
1:1 and 0:97 mm. for the positive carbon, and 0:244, 0:889 and 
0:177 mm. for the negative carbon. The following table gives the 
result of photometric observations :— 


B 28 a! 
D ырш 8 8. 8 ш 
822 5 5 4 885 
Ба E 3 38 gogga Remarke 
Ф S135 Зоя Я * 
ЧЕЧПЕ ЕЕН: 
3 £ 22 E m Fo Е = 
11:45:16 | 331 | 1:34 | 192 Carbons 18 mm. diam > 
А p 5:56| 283 | 1°55 | 2:16 with opal globe | Current density 
i | 76°5|5°81| 266 | 1:67 2°40 0:0436 amp. 
77:615:89 | 492 | 0°95 | 1:34 with clear globe] рег sq. mm. 
71:5,5:88 | 400 |1114 162 Carbons 13 mm. diameter— 
в.|) 77˙75˙83 | 316 144 208 with opal globe ) Current density. 
||782/5:81| 378 | 1:21) 1:69 | | 0:0449 amp. 
776/618 | 475 |1:01 1:43 with clear globe) рег sq. mm. 


Further tests were made in September and October, 1906, on two 
new lamps, C and D, of different makes, having carbons 10 mm. in 
diameter. C was fitted with an opal globe, and took 6°05 amperes 
at 75:8 volts; it gave 562 Hefner candle-power as the mean lower 
hemispherical candle-power, being at the rate of 0:81 watts per 
eandle-p,wer. Similarly D took 6 amperes at 79 volts, and gave 
438 Hefner candle-power, being at the rate of 1 08 watts per candle- 
power. The average consumption of the carbons during 24 hours 
steady run was at the rate of 2:06 mm. per hour for the positive, 
and 0'21 mm. for the negative. An enclosed arc lamp, taking 
6 amperes with carbons 10mm. in diameter, will take 1 watt per 
mean lower hemispherical Hefner candle-power, as referred to the 
lamp terminals, and 1:4 watts as referred to the network pressure of 
110 volts. The photometric curves, showing the distribution of the 
illumination at different angles, are apt to show very uncertain 
results, owing to the constant variation of the light. Lamps of 
different makes are not very easily compared ; even practised ob- 
servers are apt to arrive at different results, owing to the irregularity 
of the arc, and the many errors which arise in consequence. Con- 
sequently a spherical photometer gives better results, and has the 
further advantage of requiring only one reading. Even with such а 
photometer, considerable variations are noticed. If the readings 
are taken every 20 minutes during three hours, the figures are 
likely to vary by 10 per cent. on either side of the mean values. 
Moreover different types of lamps vary in different ways; some go 
through small periodical oscillations, whereas others perhaps go 
through & cycle every 10 minutes. 

The following puros refer to further tests. Lamp E gave 801 
Hefner c.p. and took 3:41 amperes at 71 volts, being at the rate of 
0:8 watt perc.p.; ithad an opal globe about 12cm. in diameter, and 
cored carbon of 5mm. diameter, the current density being 0:174 
amperes per square millimetre. The positive carbon burnt at the 
rate of 4:08 mm. per hour, and the negative at 2:12 mm. per hour. 
The length of the positive carbon was 200 mm. and of the negative 
70 mm., and as the lamp was arranged to burn out when the nega- 
tive was 35 mm. long, it would only burn 16-5 hours. Lamp G gave 
509 с p. and took 5:38 amperes at 71'2 volts, being at the rate of 
0:75 watt per c.p., with a current density in the carbon of 0:274 
amperes per square millimetre. Contrary to expectation, the specific 
consumption may be lower in a lamp taking a smaller current. 
Much depends on the current density in the carbons, and conse- 


* Abstracted from Elektrische Kraftbetriebe u. Bahnen, 
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quently on the diameter of the carbons. If 13 mm. carbons are 
used in а 6 ampere lamp the current density is 0:045 amperes per 
square millimetre; in а 4 ampere lamp with 6mm. carbons it is 
0:142 amp. per square millimetre ; in a 8:4 ampere lamp with 5 mm. 
cored carbon it is 0'174, and in a 5:4 ашреге lamp with 5mm. 
cored carbon it is 0°274. With increase of current density the 
carbons tend to give out more light. The ends are hot over 
the whole surface, and remain hot, even while the arc wanders 
so that the distribution of illumination is more uniform. The polar 
curves show this clearly ; the measurementa on the photometer are 
more easily made, and less liable to the various errors which are 
inevitable when larger carbons are used. The polar curves show 
that in every way they are more suitable for the ordinary purposes 
of electric lighting owing to the more even distribution of the illu. 
mination. Alternate current lamps were also tested, but the specific 
consumption was about twice that of a direct-current lamp. With 
a high current density the light is very steady, but the higher con- 
sumption of energy makes them for the present much inferior to 
lamps of the other type. 

Following on the preceding experiments, an examination was 
made of the effect of the exclusion of air on the illumination 
Arrangements were made by which a lamp could be tested in the 
spherical photometer under the following conditions : (1) with com- 
plete exclusion of air, (2) with natural ventilation through open 
valves, each 28 sq. mm. in area, and (8) with the introduction of 
air through a hole 8 sq. mm in area at the bottom of the globe, the 
valves being open as before. The effect on the illumination was 
реса negligible, and such differences as were noted were pro- 

ably due to orrors of observation. Consequently the perfect or 
imperfect exclusion of air produces little or no effect upon the light 
emitted by an enclosed lamp. The consumption of the carbons and, 
consequently, their cost and the expense of the necessary attendance 
are the only items affected by the entrance of air into the lamp. It 
may also be stated with confidence that, in so far as specific con- 
sumption is concerned, enclosed lamps at present on the market are 
very little inferior to those of the open type. Even in small sizes, 
if a sufficient current-density is used in the carbons, it is possible 
with opal globes to reach an efficiency of 0°75 watt per Hefner 
candle-power. This is probably due to the fact that the temperature 
of the enclosed gases is so high as to make it possible to produce the 
same light as in an open arc with the same economy. 


A new field for arc lighting might probably be found in its use in 
factories, which are specially liable to fire risks; as, for instance, in 
those industries in which benzine is used. It has been pointed out 
that occasionally a lamp explodes, but this can only be due to an 
accumulation of carbon monoxide and the subsequent introduction 
of air. Consequently, lamps have been constructed which are 
packed tight with rubber washers, and with a ring-shaped piece of 
wire gauze above the globe. This is not altogether sufficient. But 
if a sufficiently long and narrow path through metallic bodies is 
allowed for the passage of the burning or exploding gases from the 
inside of the globe into the open air the da- ger is to a large ex- 
tent avoided and may even cease to exist. For this purpose an 
ordinary 10 ampere lamp, with spherical globe 850 mm. in diameter, 
was closed with an airtight joint to a cylinder of 200 mm. diameter 
and 75 mm. long, which was placed above theglobe. The cylinder 
was closed with two pieces of wire gauze and with two metal rings 
pror gea with passages for the gases. The metal rings were placed 

etween the pieces of wire gauze. The inner piece of wire gauze 
had 1] meshes per square millimetre and the outer four meshes 
per square millimetre. The passages in the rings were ö mm. 
road and 35 mm. long, and were staggered in such a way that the 
es could not pass from one direct to the other. Tests which had 
een made without metal rings had led to violent explosions. For 
the purpose of the present experiments some benzine was poured 
into the globe of the lamp, which was hung in a vat containing a 
small amount of benzine. After allowing sufficient time for the 
pene vapour to diffuse the lamp was lighted, with the following 
results :— 


First trial: Very violent explosion; inner wire gauze very hot 
opposite the opening in the inner metal ring, and darkened in 
colour; outer wire gauze cool. 

Second trial: Slight explosion. Wire gauze as in first trial. 

Third trial: Slow explosion, but violent enough to lift off the 
cover of the va*. Inner gauze very hot ; outer gauze cool. 

Fourth trial: Explosion took place some time after lighting 
s: 298 inner gauze very hot, and outer gauze just warm to the 

and. 

Fifth trial: Slight explosion: wire gauze as before. 

Bixth trial: Explosion with а marked whistling sound; inner 
gauze very hot, outer gauze warm to the hand. 

This seems to show that an arrangement of this kind can be 
fitted to a lamp so as to make it suitable for burning in places where 
the fire risk is great. Similar results have also been obtained under 
similar conditions with enclosed motors, and there seems no reason 
5 enclosed are к should not be capable of such adaptation as 
to fit them for use under the same circumstances. 


RECENT CONTRIBUTIONS TO ELECTRIC WAVE 
TELEGRAPHY.* 
BY PROF. J. A. FLEMING, M.A., D.C., F.R.S. 
(Concluded from page 352.) 


We may consider in the next place another problem of great prac- 
tical importance, towards the solution of which some considerable 
progress has been made, viz., that of locating the direction of the 
sending station and giving direction to the emitted radiation sent 
out from it. The early attempts to do this depended upon the use 
of parabolic mirrors, or some arrangement of vertical rods equiva- 
lent to it. But although comparatively short electric waves of a 
few feet in wave-length can be directed in this manner in the form 
of a beam, it is out of the question for electric waves hundreds of 
feet in length, because 11 5 сап only take place when Ше 
dimension of the mirror is at least comparable with that of the 
wave-length. . 

The ordinary vertical antenna, of course, radiates equally in all 
directions, and when it is so far off as to be below the horizon a 
corresponding receiving antenna may respond to it, but cannot locate 
the position of the sending station. . 

It seems to have been noticed by several persons that if the 
antenna is not vertical it radiates rather more in one direction than 
another, and the same for a non-vertical receiving antenna. It is 
more receptive to waves coming from one direction than another. 
Various observations on the operation of non-vertical, looped, or 
duplex antenne have from time to time been made by Zenneck, 
Sigsfeld, Strecker, Slaby and De Forest, whilst methods for locating 
the sending station or directing the transmitted waves were de- 
scribed in patent specifications by De Forest, Garcia and Stone. 
Although claims were made for arrangements said to be effective, 
these various researches were not pressed to such logical issue as to 
disclose any definite general scientific principle, whilst in some 
cases the results said to have been obtained are clearly in contra- 
diction to well-ascertained facts. 
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Fig, 17.— MARCONI BENT ANTENNA. 


Time will not permit further reference to these early and incon- 
clusive observations. | 

In March last year Mr. Marconi communicated to the Royal 
Society a Paper on the radiation from an antenna having a short 
part of its length vertical and the greater part horizonta , and on 
the receptive powers of a similar antenna in various azimuths (see 
Fig. 17). He found that such a bent antenna emits a less intense 
radiation at any given distance in the direction in which the free 
end points than in the opposite direction. Also, since the law of 
exchanges holds good for electric radiators, a similar form of antenna 
receives or absorbs best electric waves which reach it from a direc- 
tion opposite to that to which the free end points.t Hence two 
similar bent antennæ when set up bsck to back—that is, with their 
free ends pointing away from each other—form a system of radiator 
and receiver which has greater range in that position than in any 
other for the same distance, and hence has directive qualities not 
possessed by the ordinary vertical antenne. | 

Although I have given the mathematical explanation of the 
reasons for this in another place, it is not difficult to translate the 
common sense of it into non-symbolic language. Imagine a square 
circuit of wire half buried vertically in the earth (sce Fig. 18). Let 
а current be supposed to flow round it in clockwise direction. Then 
it creates a magnetic field, the direction of which along the surface of 
the earth in a direction at right angles to the plane of the circuit and 
at equal distances from the centre is towards the spectator on both 
sides. Suppose then that a wire equal in length t» one side of the 
square is placed in contiguity to one vertical side, and that it carries 
а current opposite in direction to that in the side of the square (say 
the right-hand side) to which it is in proximity; then the mag- 
netic field of this straight current is from the spectator at the right- 
hand side, and to the spectator on the left-hand side. Aecordingly 
the total field on the right-hand side due to the currents in the 


* А Friday Evening Discourse delivered at the Royal Institation of 
Great Britain, Friday, May 24, 1907. . 

t This is an extension to electric radiation of the principle known as 
Prevost's Theory of Exchanges as amplified by Balfour Stewart and 
Kirchhoff, which forms the basis of spectrum analysis laid down be 
Stokes, Kirchhoff, Bunsen and others. 
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closed and open cireuits together is less than that on the left, 
because the individual fields are added on one side and subtracted 
on the other. Since the two oppositely-directed currents in the 
adjacent wires may be imagined to come so close as to annul each 
other, and sicce the parts of the remainder below ground may be 
considered to be removed without affecting the field above ground, 
we arrive at the conclusion that an antenna partly vertical and 
partly horizontal radiates most strongly in the direction opposite 
to that in which the free end points. 

Mr. Marconi discovered this fact experimentally, and made 
measurements of the currents induced in receiving antenne placed 
at equal distances round this bent transmitter, and plotted the 
results in the form of a polar curve (see Fig. 19). Ава quantitative 
receiving detector he made use of a Duddell's thermal ammeter. In 
repeating and confirming these experiments on & smaller scale last 
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Fic. 18.—THEORY or MARCONI BEN? ANTENNA. 


summer in the grass quadrangle of University College, I employed 
& form of thermal ammeter of my own design, made as follows: A 
vacuum vessel made like those which Sir James Dewar devised 
for storing liquid gases has four platinum wires sealed through the 
bottom of the inner test tube (see Fig. 20). One pair of these is 
connected in the vacuous space by an extremely fine constantin 
wire, and the other pair by a fine tellurium-bismuth thermo-junction 
with the junction resting on the fine wire. When a galvanometer of 
suitable resistance is connected to the terminals of the thermo-junc- 
tion and the constantin wire inserted in the circuit of the receiving 
antenna, we have an arrangement which enables us to measure as 
well as detect the intensity of the electric waves incident on the 
antenna. This detector, skilfully made by my assistant, Mr. Dyke, 
proved very useful. I was thus able to confirm Mr. Marconi’s 
observations and my own theory of them, and, furthermore, noticed 
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Fie. 19.— RADIATION IN VARIOUS AzimuTHs FROM MABCONI Bent ANTENNA. 


that when the non-vertical part of the transmitting antenna was 
bent so that it was not horizontal, but pointed downwards, a very 
remarkable non-symmetry of radiation occurred, quite, however, 
accounted for by theory (see Fig. 21). Mr. Marconi has made very 
effective practical use of the bent receiving antenna to locate the 
position of a ship or station sending out electric wave messages 
when so far off as to be below the horizon. 

In this case he arranges the receiving antenna so that a very 
short part is vertical and the greater part horizontal, and, further- 
more, permits the horizontal part to be swivelled round the vertical 
part as a centre. In the vertical portion he places his magnetic or 
some other detector. If then there be a distant station in corre- 
spondence with this receiver, the direction in which the transmitter 
lies can be determined within afew degrees зү ene round the 
receiving antenna and noting the position in which it picks up signals 
or picks them up best from this transmitter. The transmitter then 


lies in the direction opposite to that in which the free end of the 
receiver wire points. If it is not convenient to swivel round the 
horizontal portion then Marconi arranges a number of horizontal 
receiving antenne like the spokes of a wheel all having a common 
shorter part vertical at their centre. In the vertical part a mag- 
netic detector is inserted, and by means of a switch any one of the 
horizontal radial antenne can be put in connection with it. Ву 
finding which radial gives the strongest signals the direction of the 
sending station is easily located (sce Fig, 22). 

It will be seen, therefore, that two well-defined principles had 
been arrived at by Marconi, first, that the non-symmetry of the 
radiation and reception depends upon the employment of antenne 
having their horizontal portions large compared with the vertical, 
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Fra. 20.—F Lemme THERMAL DETECTOR, 


and, secondly, that the maximum radiation is in the direction 
opposite to that in which the free end of the horizontal part points. 
These observed effects rest on a sound scientific basis and, as I have 
shown, are immediately derivable from first principles. | 
Previously to Marconi’s experiments no definite gui prin- 
ciples as to directive telegraphy had been published, but & number 
of unconnected observations made, not always correctly interpreted 
or even described, and in any case with limited application. 
Meanwhile, however, Prof. F. Braun, of Strasburg, had been 
engaged on a different plan for directing the radiation from antenna. 


Fic. 21.— PoLAR CURVE SHOWING INTENSITY OF RADIATION IN VARIOUS 
DIRECTIONS ROUND A BENT ANTENNA. 


Briefly stated his method is as follows: He erects three vertical 
antenne at the corners of an equilateral triangle or four at the 
corners of a square, the sides of which are about equal to the height 
of the antennæ, and he creates in them electrical oscillations which 
have a defined and constant difference of phase by methods con- 
trived by him, Drs. Papalini and Mandelstam, not yet fully 
described. It is found that the waves sent off from these three 
antenne interfere with each other in an optical sense, exalting each 
other in some directions and nullifying each other in other direc- 
tions in accordance with their relative amplitude and phase 
difference. The resultant effect can be so arranged that the radia- 
tion is extremely unsymmetrical, being much more towards one 
side than the other. The intensity in various azimuths may be 
represented by the radii vectores of а sort of oval or heart-shaped 
curve, the triple transmitter occupying a position on the cusp or 
apex of the curve (see Fig. 23), 
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It will be seen therefore that popular notions on the subject of 
directive telegraphy are wide of the mark. Whilst we cannot yet 
project a narrow beam of long wave electric radiation in any 
required direction or focus it entirely on a given receiving station 
at a great distance, much can be done to prevent radiation being 
sent out from transmitters in directions in which it is of no use or 
not desired. 

At coast stations communicating with ships at sea something 
has already been done to achieve this result. Mr. Marconi has for 
some time past employed euch directive antenne at his large power 
station at Poldhu and elsewhere. 

These, then, are a few of the contributions which have recently 
been made by practicians and theorists to this fascinating and pro- 
gressive subject. But whilst we may congratulate ourselves that 
progress continues to be made, there still are large districts of it in 
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FO. 22.—MancoN1 LOCALISING ANTENNA, 


which our knowledge is most incomplete. One matter having a 
very practical bearing is the necessity for systematic study of the 
causes which vary the transparency of space to long electric waves. 
You will continually see references in the daily papers to isolated 
feats of communication between ship and ship, or ship and shore, 
over unusually large distances. Ships equipped with what is called 
short-distance apparatus, that is intended to send and receive over 
200 miles or so, аге able occasionally to cominunicate with others 
600, 800 or even 1,000 miles away. This is not altogether a matter 
of personal skill or of apparatus. Our terrestrial atmosphere varies 
from day to day and hour to hour in its transparency to long tele- 
graphic electric waves, just as it does to the short light waves. One 
reason, and probably a valid one, which has been advanced for this is 
the ionisation of the atmosphere by sunlight, radio-active matter, or 
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Fro. 23.—PoLAR DIAdRAM ков BBauN's TRIPLE DIRECTIVE ANTENNA. 
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matter electrically charged reaching our earth from the sun or cos- 
mical space. These ions or electrically-charged particles suspended 
in the air are set in motion by the electric force of long electric waves 
passing through the region. This, however, involves energy which 
must be taken from the wave and hence the wave passes on so much 
the weaker. This effect is altogether different from the disturbing 
effects of atmospheric electricity on the receiving antenna. As first 
noticed by Mr. Marconi on one of his Atlantic voyages, the atmo- 
spheric transparency for long electric waves is decreased by day- 
light. апа this reducing effect of light on the wave energy takes place 
chiefly near the transmitting antenna where the electric force is 
largest. It fluctuates from hour to hour and month to month 
according to laws 8s yet undetermined and has no doubt secular and 
irregular fluctuations superposed on its regular variations. The 
subject of long-distance ысы telegraphy із yet too young to pro- 


vide observations for any safe generalisations on this matter, but 
doubtless these will be accumulated in course of time. 

Wireless telegraphy has now reached a position of such impor- 
tance, especially in connection with supermarine communication, 
that scientific research for its advancement should have the utmost 
possible encouragement, subject, of course, to the consideration that 
there is only one «ther for us all. Whilst we derive satisfaction 
from the thought that so much valuable discovery and invention 
has already rewarded the labours of workers in many lands, we 
have but to glance around us to see in all directions in connection 
with it unsolved problems, untrodden 1 wide fields of knowledge 
ripe for harvest in which the sickle of the reaper has never yet been 
moved. 


THE FARADAY SOCIETY. 


At the meeting of the Faraday Society held on May 28, Prof. 
A. К. Huntington in the chair, & Paper entitled 


„Contributions to the Chemistry of Gold," 


by Mr. F. H. Campbell, M Sc., was read in abstract by Mr. N. T. M. 
WiLsMORE, M.Sc. 

Aurous iodide, AuI, was prepared by the author, and found to 
decompose at 25 deg., according to the equation 


2AuI ТУ 2Au-T,. 


Since thi8 equation contains only one variable, namely, the iodine, 
there must be a particular pressure of iodine at which Aul, Au, and 
І, are in equilibrium. This was found to be 0:948 of that of pure 
iodine ; any solution of iodine will therefore act on gold if more 
than 0:948 saturated, but not if below this strength. 

When gold is acted on by a solution of KI and iodine, part is con- 
verted into insoluble AuI and part dissolves. The experimental 
results with various solutions agree with the equilibrium equations 
only when the gold is assumed to enter the complexion in the mono- 
valent condition—t.e., to yield Aul, ions. 

The action 3AuCl]=AuCl,+2Au was found to occur at ordinary 
temperatures and in absence of moisture. 

N Dry chlorine and AuCl combine at ordinary temperatures to form 
UIs. 

Aurous oxide, Au,O, was obtained after considerable difficulty, 
and its solubility in nitric acid determined. The oxidation poten- 
tials of various nitric acid solutions, saturated with aurous oxide, 
were then measured, and from these figures the normal potential 
for the tendency 


Ай metallic gold 


was calculated, and found to be --1:5 volt against the hydrogen 
standard. 

The small affinity between gold and iodine, the tendency to form 
& complexion with iodine, the high oxidation potential of Au ions, 
апа the very low solubility product of Au,O all agree to confirm 
the assumption that Au forms very weak positive ions. 

Prot. Dr. R. ABEGG (communicated) referred to the general question 
of the stability of the various peroxides and their oxidising powers, and 
pointed out that the low oxides of the noblest metals could show as high 
ап oxygen pressure as the peroxides of the less noble metals. 

Dr. Н. BORNS drew attention to Wohlwill's work on the electro- 
deposition of gold from the chloride solution. 


Dr. Е. Моо PERKIN read a Paper on 


“ Reduction of some Oxides and Sulphides by means of 
Metallic Calcium.” 


The author first referred to the well-known powerful reducing 
action of aluminium, as, for example, its use in the preparation of 
chromium, ferro-silicon, and other metals and alloys, and its use in 
the form of “thermite” for welding purposes. He finds that 
metallic calcium is a still more powerful reducing agent than alu- 
minium. For example, when molecular proportions of aluminium 
and ferric oxide are mixed together and ignited by means of a fuse 
of aluminium and barium peroxide, intense reaction ensues, and 
continues until all the oxygen has been removed from the ferric 
oxide, and aluminium oxide and metallic iron produced in its stead. 
When metallic calcium in the form of fine turnings is mixed with 
ferric oxide and ignited in a similar manner, the reaction is so intense 
that the mixture is in large part ejected from the crucible. The re- 
action can be brought under control by mixing 30 to 40 per cent. of 
calcium fluoride ог 10 to 20 per cent. of calcium oxide with the con- 
tents of the crucible. Boron can be obtained by igniting a mixture of 
boron trioxide with the calculated quantity ofcalcium and 5 to 10 per 
cent. of calcium oxide. Ifno calcium oxide is added the reaction is too 
violent. It is, however, very difficult entirely to free the boron from 
calcium even after standing over hydochloric acid for weeks ; the 
boron invariably contains considerable quantities of calcium which 
is probably present as calcium boride. When borax is carefully 
dried and mixed with calcium, and the mixture ignited by a fuse, 


the reaction completes itself without undue violence. On treating the 
reaction mixture with hydrochloric acid, brown amorphous boron is 
obtained in almost theoretical quantities; the product, however, 
always contains calcium, but can be used for preparing boron 
chloride and similar compounds. Rather anomalous results were 
obtained when sand (silicon dioxide) was ignited with calcium. 
Unless considerably less than the theoretical amount of calcium 
was used, not silicon but probably calcium silicide was obtained, 
because when the reaction mixture is placed in hydrochloric acid, 
large quantities of a spontaneously inflammable gas are given off; 
this gas is probably silicon hydride. The product remaining behind 
is silicic acid and calcium chloride. The results were the same 
when a mixture of aluminium and calcium was employed. 

Attention was also drawn to the difficulty experienced in causing 
silica in the form of fine sand to react with metallic aluminium 
which was in the form of arough powder. A similar difficulty was 
met with in the case of boric anhydride and aluminium. Galena 
does not yield metallic lead and calcium sulphide, but a greyish 
mass which gives off sulphuretted hydrogen when acted upon 
with acids, lead in the form of a salt being left in solution. Red 
phosphorus and calcium unite with explosive violence. Sulphur and 
calcium also react with great vigour. Manganese dioxide and calcium 
require to be mixed with 80 to 40 per cent. of calcium fluoride, when 
a regulus of manganese can be obtained; otherwise the reaction is 
too violent. This is also the case with chromium oxide. When the 
experiments were first tried it was found that the reaction mixture 
always stuck to the crucible, and it was invariably necessary to 
break the crucible in order to obtain the product. Subsequently 
the difficulty was got over by lining the crucible with a paste made 
from slaked lime and a strong solution of sodium silicate (water 
glass); in the case of boron the solution used was generally borax. 
The crucible and lining were thoroughly dried and were then ready 
for use. With crucibles so prepared there was never any difficulty 
in getting out the reaction product in the form of a lump without 
breaking the crucible. 

Mr. F. E. WESTON said that he had succeeded in reducing silica in 
the form of kieselguhr by means of aluminium. Не had recently used 
aluminium in the reduction of titanium compounds. 

Mr. W. P. DIGBY asked whether calcium would, like aluminium, pre- 
vent segregation in steel castings. 

Prof. A. К. HUNTINGTON said that the state of division of the mate- 
rials in these experiments was of paramount importance. He believed, 
answering Mr. Digby, that calcium had not proved a successful substi- 
er pad Manum in pouring steel; the calcium oxide seemed to remain 
in the metal. 


OAPACITY MEASUREMENTS AND EXPERIMENTS 
WITH CURRENTS OF TELEPHONIC FREQUENCY.* 


BY BÉLA GÁTI. 


By introducing various improvements into Kennelly's barretter 
method—such ав the use of stronger measuring currents, a galvano- 
meter of lower resistance, gold instead of platinum in the Wollaston's 
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wire, &c.—the author has rendered the measurement of ordinary 
speaking currents by means of galvanometers possible. 

In Fig. 1 is shown the resonance curve of the Siemens high- 
frequency (2,210) alternator. The resonance point is clearly 
defined, and this feature renders the machine very useful for 
capacity measurements. The method of procedure is as follows: 


* Abstracted from the Elektrotechnische Zeitschrift, 
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The resonance curve shown in Fig. 1 having been obtained by the 
use of various known capacities, the capacity to be measured is con- 
nected across the terminals of the alternator and the current found 
from the galvanometer deflection. By reference to the curve of 
Fig. 1 the value of the capacity is read off directly. Measurements 
of capacity with high-frequency cu rents, therefore, become very 
simple. 

11 is found that the capacities determined by usin 
currents are less than those obtained by the use o 
currents. 

The author has tested a number of microphone transmitters with 
regard to their power of transmitting tones of high pitch. The 
source of sound was a Galton’s v histle, through which air was 
blown at constant pressure. It was found that while the trans- 
mitter of the Telephon-Fabrik А G. (formerly J. Berliner) gave 
much better results at the lower freq: encies than the transmitter of 
the Mix & Genest A.-G., the latter instrument was almost equally 
effective at all frequencies It may be possible to construct trans- 
mitters which will respond more powerfully to tones of higher fre- 
quency, in which case the distortion brought about by the line would 
be reduced. 

The above measurements with telephone transmitters were carried 
out by adjusting the secondary current to the resonance maximum. 

The author was surprised at the want of sensitiveness of the 
human ear towards intensity of sound. He found that the current 
could be increased tenfold without producing more than a slight in- 
crease in the apparent loudness of the sound, while а change of а 
few per cent. in the carrent is quite imperceptible. | 


alternating 
continuous 
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FOURTH ENGINEERING CONFERENCE, 
JUNE 19-21, 1907. 


In opening the proceedings of the Engineering Conference 
of the Institution of Civil Engineers, the President, Sir 
Alexander B. W. Kennedy, F.R.S., remarked that the first of 
these Conferences was held in 1897, just 10 years ago, under 
the Presidency of Sir John Wolfe Barry. It was sad to notice 
that among the Sectional Presidents in that year were no 
less than four distinguished members of the Institution who 
had now passed away—namely, Mr. Hayter, Sir Frederick 
Bramwell, Mr. Mansergh, and Sir Benjamin Baker. The second 
Conference was held under Sir William Preece in 1899, and the 
third under Mr. Clarke Hawkshaw in 1903. The President 
laid stress upon the essential catholicity of the aims of the 
Institution. In the early days engineers had been inclined to 
attach too much importance to the sort of work which they 
happened to be doing at the time, and they were disposed to 
be somewhat too exclusive in their classification of civil engi- 
neers. This attitude, however, was certainly contrary to the 
spirit and to the letter of their charter, which appeared to 
cover in definite words every branch of engineering which was 
in existence at the time when it was drafted—namely, in 1828. 
At that time railways had not come into existence and elec- 
tricity was as yet unborn, but, nevertheless, it was clear that 
all branches of engineering fell within the interest of the 
Institution, and therefore that everybody working within 
such departments and having attained a certain degree of 
knowledge, of responsibility, and of technical capacity, was 
a civil engineer,and ought, therefore, to be a corporate member 
of the Institution. The Conference had many objects, but 
probably the idea of catholicity was really the fundamental one 
on which it was based. Judging from the programmes 
which had been arranged in the different sections, there was 
no doubt that matters of great interest and importance were 
to be brought forward. Objections might be taken to the 
formation of sections at all, but there were certain advantages 
in having them which seemed to justify their formation. He 
hoped, however, that members would not be so narrow-minded 
аз to confine their interest and their presence to only those 
sections of the Conference with the business of which they 
were concerned in everyday work. It was a mistake to limit 
one’s interest to any particular branch, for such limitations 
were a hindrance to that broadmindedness, which as citizens 
and as men of the world they sought, at any rate in theory, to 
cultivate. By taking advantage of the wide area covered by 
the different sections, members had a chance of finding out 
how far ahead of them their friends might be in any particular 
branch, and also how very interesting were all other branches 
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of engineering, and how much more easy it was to form dog- 


matic, and doubtless accurate, opinions on other people’s work 


than on their own—an excellent mental training and discipline 


for all. 

At the close of his address the President declared the Соп. 
ference to be in session, and the sections adjourned to the 
various meeting rooms for the opening of discussions. 


In Section VI. (Waterworks, Sewerage and Gasworks) the 
only Paper of electrical interest on Wednesday, was :— 


COMPARATIVE COSTOFPUMPING BY STEAM, INTERNAL- 
COMBUSTION ENGINES AND ELECTRICITY, BASED 
UPON ACTUAL WORKING. 


BY С. HAWKSLEY AND Н, DAVEY. 


To compare the actual cost of pumping by the various methods 
named is difficult for want of sufficient comparable examples. The 
thermal efficiency of the prime mover may be very high, and its 
consumption of fuel per work done also very high, because of 
mechanical losses. The real economy is the sum of the thermal 
and mechanical efficiencies in work done. It is only on this basis 
that a true comparison can be made. The commercial costs are not 
dependent on the fuel-costs alone, but also on other working expenses 
and maintenance. 

For public water supply, the drainage of mines and land and 
certain other purposes, the power required is generally considerable 
and continuous, and it is to those applications that we propose to 
direct attention. In such operations the cost of fuel per pump- 
horse power (P.H.P.) is the most important item. 

The two important questions in pumping operations are cost of 
fuel and continuous working. Pumping engines have sometimes to 
run for many months without stopping, and should maintain their 
efficiency for 30 to 40 years with little outlay on repairs. Since the 
days of Newcomen no steam engine has been more economical than 
the low-speed pumping engine. The best waterworks and mining 
engines of to-day give 1 P. H. p. per hour with 12 Ib. to 201b. of steam, 
depending on the nature of the engine and its application. 

The mechanical efficiency of the steam engine and pump com 
bined varies from 80 to 86 per cent. The steam consumption is 
10°51b. to 16 Ib. per indicated horse-power hour, being as low as 
that of any high-speed or other steam engine used to produce elec- 
tric current. The comparison, then, of the steam pumping engine 
with electric pumping plant as regards fuel becomes reduced to a 
question of the comparative mechanical efficiencies of the two sys- 


tems, expressed in terms of pump-horse power. Thus :— 
Direct-acting steam pumping engines and pumps :— 
Mechanical efficiency per р.н.Р................. 83 per cent. 
Electric :— 
Engine and dynamo, mechanical efficiency...... 85 ү 
Cables 10 "rnm 95 " 
Motor ii КОШУТ 80 js 
Gearing and pumps " "Neo 75 


Total mechanical efficiency per v. l. ...... 48:45 "м 


The relative fuel economy in the above example is ав 10 to 17 in 
favour of direct steam pumping. 

It would appear that establishment charges and maintenance 
would be greater with electric plant. Electric current might, how- 
ever, be supplied from a public source; we must then assume the 
cost per unit. The actual cost at the Neasden station of the 
Metropolitan Railway is said to be as low as 0:31. per unit, not 
charging repairs or interest on capital. We know of no public 
supply as low as 0°5d. per unit, but will adopt that figure. Takin 
the sficiencios given above of the cables, motor and gearin and 
pumps only, 1:31 electrical units would be required per р.н.р. This at 
0°54. per unit would represent £24 per p. H. p. per annum for elec- 
trical energy alone. The cost of coal varies with the situation, but 
generally speaking, in an ordinary steam-pumping establishment 
it does not exceed £5 to £8 per r.H.P. per annum (see following 
table), or less than one-quarter of the cost of electricity at a half- 
penny per unit. | 

We have а record of the total working-cost of a not very raodern 
coal mine pumping engine and the average cost of fuel for 10 years’ 
continuous working has been £5. бв. 10d. per P. H.P. per annum. 
During the 10 years the engine has averaged 264 P. H. P. continuously. 
At 4d. per unit electricity would have cost £24 per annum per р.н.р. 
In the same district, a colliery one, the charge for electrical energy is 
1d. per unit, dd Lans from an electric power supply station. It thus 
appears that electric pumping plant cannot be economical in fuel, 
ав compared with steam pumping engines of moderate economy. 

As regards the intcrnal-combustion engines, it will be necessary, 

* These are variable quantities depending on the nature of the gearing 
and the speed at which the pumps may be driven. 


Waterworks Pumping Engines. 
(Some examples of the annual cost per p. H. p.) 


— ——— 


Engines working both well and Engines with 
distribution pumps, thus pumping! distribution 
the water twice, pumps only. 
A | B. € D E. | F. 
= — —— — | —— 25 
T’tal h'ght of lift, f.. 485 | 568 483 370 | 205 93 
Av. P.H.P. taken over ! 
whole year (8,760, 141 125 | 178 125 91:5 72 
hours) " | 
Boiler pressure, lb. 
83833 |j 100 60 69 70 130 140 
Price of coal de- 
livered in boiler- | 
house yard, coal ;8s.5d. 7s. 5d. 83. 1d. 9s. 84. | 9s. 8d. | 88, Id. 
used being local | | | 
slack, per ton | | | | 
Actual annual сові | £ s. d. E в. d. E s. d. E в.а! E s. d.| E s. d. 
of coal per p. H. p. 710 77 0778; 81266 9 05 24 
(8,760 hours) 
Total actual annual | | 
cost of coal, stores, 12 16 612 5 1011 4 54 13 9 819 13 1015 13 3 
oil, wages and re- | | | 
pairs, per P.H.P. | : 


in estimating the fuel economy, to take into consideration not only 
the mechanical, but also the thermal efficiency. Gas engines, 
having a higher heat efficiency than steam engines, naturally have 
an advantage in fuel economy, all o her things being equal. With 
gas engines of, say, 200 н.р., the consumption of bituminous coal is, 
taking the engine maker's estimate, 1°751b. per в.н.Р. The total 
capital outlay on engines and producers for 1,000 в.н.р. is practi- 
cally the same as that for compound condensing engines and boilers 
of similar power. 

For driving machinery direct, there appears, from the above 
figures, to be an economy in fuel alone in a gas engine over а steam 
engine ; but for pumping purposes, the mechanical loss in gearing 
between the engine and pumps would probably more than counter- 
balance the apparent saving. Assuming the mechanical efficiency 
of the gearing and pumps to be 70 per cent., then the 1°75 Ib. per 
B. H. P. would become 2:5 lb. per P.H. p. There would also remain to 
be considered the reliability of the plant in continuous working, 
consumption of lubricants and other details. 

Looking at the question of consumption of fuel from a thermal 
efficiency point of view, and making a comparison, we have ик 

er cent. 


Mechanical efficiency of direct-acting steam engine aud 83 
pumps combined 


Mechanical efficiency of gas engine alone 80 

^ " gearing and pumps ............ 70 

i M gas engine and pumps combined 56 

Heat efficiency of steam engine, вау ................. Я 18 

УЗ m gas engine ...................... v 25 

The total efficiencies are then— 

Steam engine and pumps combined .............. ees 12:45 

Gas та 5 » Vade au aue f Edeka e 14 


There remain to be considered the relative cost of coal, the 
additional co.t of lubricating oil for the gas engine, and also cost of 
maintenance and reliability in continuous working. 

Having already exceeded the length allotted for the introduction 
of a subject at this Conference, we can only remark, in regard to oil 
engines, that we know of no examples that compete with such plant 
as we have been considering. Oil engines generally require, under 
usual working conditions, about 1 lb. of oil per B. N. p. 


DISCUSSION. 


The Chairman (Sir G. LIVESEY) remarked that the Paper related 
chiefly to slow-running engines. and although the authors made a com- 
parison with gas engines, the capital cost had been left out, and that 
made a very material difference in some cases. 

Mr. NOBLE ANDERSON said the Paper seemed to him to have a 
very British character. The British had a certain amount of bias in 
favour of old friends and the direct-acting pumping engine was, he 
believed, the oldest friend of the mechanical engineer. The most recent 
pumping engines with which he had done experimental work gave a 
duty of 150,000,000 ft. Ib. per 1,000 lb. of steam. For some sewage pump- 
ing engines which he had designed for use in New Zealand it had struck 
him that a centrifugal pump would suit the business best. The centri- 
fugal pumps on the market were of rather low efficiency, and he looked 
about for the most efticient pumping engine and obtained a pair of Diesel 
engines. These were guaranteed to give 1 H.r.-hour for a consumption 
of 4 lb. of oil of a calorific value of 19,000 B.T.U. The run on which the 
test was made, and which occupied one month, resulted in their doing 
a little better than the guarantee. He thought this showed that oil 
engines had made a startling advance within the last few years. The 
Diesel engines gave a thermal efticiency of 40 per cent., instead of the 
24 or 25 per cent. credited to the ordinary gas engine. ‘he eftic:enoy 
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of the centrifugal pump for that class of work was fairly good—about 
60 to 65 per cent.—and combining the two efficiencies one got a duty of 
about 190,000,000 ft.-Ib., corresponding on the thermal basis to duties 
used in the previous tests mentioned, where with the best steam engines 
they got about 150, 000, 000 ft.-lb. He would have liked to have said a 
word or two about electric pumps with which he had had experience. 
Though the results had been rather better than what the authors said, 
they could not compare with the direct-acting steam engine. 

Mr. BALDWIN LATHAM said the Diesel engine was better than 
euction gas-driven plant for sewage pumping because in that class of 
work there were certain hours of the day and night when the machinery 
had to stand still. On work with which he was connected they now used 
& triple-expansion engine which was very satisfactory, and he thought it 
would pay all those on similar work to put in the most modern machinery. 

Mr. CHAS. SPARKS said he thought there was a discrepancy in the 
Paper as regarded the draining of mines inasmuch as the electric pamp 
was compared with something totally different that might have 83 per 
cent. efficiency compared with the electric efficiency of 48 per cent. It 
the steam plant were on the surface and the pump below ground there 
would be a heavy lossin conveying the steam to the pump, and he would 
not be prepared to accept the figure of 83 per cent., although it might be 
fair to take that figure for surface pumping where the engine might be put 
close to the pump. The efficiency of the electric pump he would put at 
from 55 to 60 instead of 48 per cent. With regard to motors, in place of 
80 per cent. efficiency, 90 per cent. could be obtained without difficulty. 
The mechanical efficiency of the gearing and pumps depended on 
the type. With a centrifugal pump the efficiency would probably be 
from 59 to 74 per cent., and with three-throw pumps with ordinary gearing 
from 75 to 77. The cost of electric power included many matters, 
s ch as capital cost, compared with the cost of fuel only in other cases. 
He bad had offers for supply of current at considerably under 4d. per 
unit, not for the whole year, but for a considerable portion of the year, 
and he thought 4d. per unit might be taken as an outside figure for the 
classes of pumping considered in the Paper. 

Mr. DUGALD CLERK said his experience had been confined to 
pumping plants driven by relatively small gas engines. He did not think 
the large gas engine could be fairly compared with the bighly-developed 
steam engine of to-day. For instance, one of the requirements assumed 
in this Paper was that the engine should maintain its efficiency for 
30 or 40 years with little outlay on repairs. If anyone bought a gas 
engine with that anticipation he feared they would be disappointed .It was 
quite common to have efficiencies of 14 per cent. (the figure given in the 
Paper) in pumping with gas engines of 20 н.р. The heat efficiency of gas 
engines was put at 25 per cent. in the Paper but in no modern gas engine 
would it be so low. The thermal efficiency of the suction gas plant might 
be taken at full load as 86 per cent. of the fuel given to the engine. 

Dr. EDWARD HOPKINSON said that coal consumption of a gas 
engine was put at 1°75 lb. of bituminous coal per n.u.»..hour, He thought 
1} lb. would be more accurate and he thought Mr. Davey’s own figurs 
would bear out his remarks. Taking the heat sapien of the gas engine 
as 25 and of the steam engine ав 15 per cent., and working out the B. H. P. 
hour, it appeared the consumption would be 2:31. per 1. H. r.- hour. He 
hoped Mr. Davey would see his way to correct the figure of 1:75lb. The 
mechanical efficiency of the gearing and pump was put at 70 per cent., but 
that figure could no doubt be considerably improved upon. The efficiency 
of the most modern furms of centrifugal pumps rose to 76 or 78 per cent., 
so there was on that point also something more to be said in favour of 
the gas-driven pump than would appear from the figures in the Paper. 
It was hardly fair when making coiparisons between electrically-driven 
and direct steam-driven pumps to include the loss in the cable. 

Mr. Е. R. PHIPPS said that at Worcester he had had the opportunity 
of obtaining electrical pumping figures. They had two sets of single- 
phase alternating-current motors pumping 10,000 gallons per hour a 
height of 300 ft. The current consumption came out practically the same 
as given in the Paper—1:31 units per v. H. .- hour. They found that to 
compete with the steam engine they had put down it would have beeu 
necessary to have current at 0°45d. The steam engine was a 130 n.r. 
engine, and the fuel was half coal and half coke with blowers, and the 
cost by that method came out at 0°208d. per P. H. .- hour. 

Mr. LLEWELLYN ATKINSON supported the remarks of Mr. Sparks 
and Dr. Hopkinson. He said it was obvious that only methods that 
were to do the same thing should be compared. Mary undertakers pro- 
duced at less than 0°3d. per unit, including repaira, and if they had a 
pumping load would produce at 0:2d., or a little over, and that would there- 
fore be a fair figure to take if it were assumed that the user was tiking 
current from his own plant. If that figure were taken and the rectifi- 
cations of efficiency proposed by Dr. Hopkinson and Mr. Sparks it 
brought the figure to almost the same as direct-acting steam plant. 
Those who had electricity at hand were saving money by using electric 
instead of direct-acting pumps. There were several undertakers 
who were willing to make contracts at a great deal less than 4d., more 
especially as it might be possible to arrange that the pumping should 
only be done at night. He was connected with a power company which 
would certainly supply power аё 0:34. or 0:354. to a consumer who under. 
took to take the power only at night. 

Mr. Н. A. HUMPHREY said, as regards the use of gas, he had designed 
& pump of an entirely new kind, in which the explosion took place imme- 
diately on contact with the water. The pump had no piston, flywheel 
or crank shaft, and none of the ordinary things that belonged to a pump 
as they knew it to-day. He though it would be possible with this pump 
to do away with the intermediate gear and let the explosion act straight 
on to the water, and that the percentage of efficiency would range much 
higher than was given in the Paper. 

Messrs. W. Hunter, А. Н. M. Thompson, T. Duncanson, W. Binnie, 
Geo, Gore and E. L. Benjamiu also made a few remarks. 


— — — — —e—S 


In Section VII. (Applications of Electricity) the following 
Papers were read and discussed on Wednesday :— 


ELECTRICAL TRANSMISSION-GEARS ON MOTOR. 
VEHICLES. 


BY A. A. CAMPBELL SWINTON. 


In view of the somewhat barbarous method of gear-changing at 
present in vogue on most petrol driven motor vehicles, and of the 
fact that, crude as it is, this method continues to hold its own 
against all other mechanical devices, it is not surprising that 
attention has been turned to electrical arrangements for arriving at 
what is required, especially in the case of the heavier description 
of vehicles. 

Apart from the mere transmission of the motion of the engine 
crank shaft, usually with а considerable reduction in the number of 
revolutions per minute, to the road wheels, the chief requirements 
are: (1) an easily operated and preferably automatic variability of 
gear ratio, so that full advantage may be taken of the maximum 
effort of which the engine is capable without over-running in 
obtaining the highest possible acceleration and speed for the 
vehicle under varying conditions of gradient, load and surface and 
other resistances; (2) perfect control of the speed of the vehicle 
under different conditions beyond the variations of which the petrol 
engine is capable; (3) ready disconnection of the engine from the 
road wheels, so that the former can continue to run while the latter 
are at rest, coupled with means for gradual re-connection, so that 
the vehicle may start smoothly апа without shock. 

Important considerations that have to be taken into account in 
comparing electrical and mechanical methods of arriving at the 
above requirements are case of working, reliability and freedom 
from breakdown and derangement, weight, efficiency in terms of 
the power lost in the transmission, first cost, cost of upkeep, quiet- 
ness, and freedom from vibration. 

Several arrangements of electrical transmission have been 
ee and, with varying details, may be shortly described as 
follows : — 


1. The engine, which is preferably fitted with a governor, drives 
a dynamo which supplies energy to an electric motor, which in turn 
drives the road wheels through the usual mechanical differential 
gear. An electrical controller of some description is fitted so that 
the electric current can be varied as to regulate the speed of the 
motor, while, either by means of the controller, or automatically by 
special windings on the dynamo and motor, the full power of the 
engine at its most efficient speed can be employed to generate con- 
stant wat's made up of either a large current at low voltage, such as 
is required for starting and on steep gradients, or a small current 
at a higher voltage for running the vehicle at high speed on the 
level, with corresponding variations under intermediate conditions. 

2. Similar to No. 1, excepting that the axes of the dynamo and 
motor being arranged in line, a clutch of some description is 
arranged between them so that at top speed they can be mechani- 
cally connected together and electrical driving and all consequent 
losses dispénsed with, the armatures of dynamo and motor acting 
merely as fly-wheels. In this arrangement the electrical drive is 
only employed for starting, and at other times when the power of 
the engine is insufficient to propel the car on the direct drive. 

8. The engine drives a dynamo as in the previous cases, but 
instesd of one motor two or more are employed, each driving a 
separate wheel. The mechanical differential is thus dispensed with, 
but the direct drive as in No. 2 cannot be arranged for. The two or 
more motors can either be arranged in the hubs of the wheels, when 
all gearing is dispensed with, orcan drive the wheels through chain or 
toothed-wheel reduction gear. The latter are the arrangements 
usually employed, as unless some form of speed reduction is used the 
motors are of necessity relatively very heavy. The employment of 
two or more motors enables the series-parallel system of control, so 
much used on electric tramcars and trains, to be adopted. 

4. А storage battery of comparatively small capacity, but capable 
of giving large discharges for short intervals, can be employed with 
any of the above mentioned systems, the arrangement being such 
that for starting, or on hills, the battery discharges and assists the 
engine and dynamo in driving the motors, while at other times а 
part of the power of the engine is absorbed in charging the battery, 
the change being automatically effected by the relative voltage of 
the dynamo on the one hand and of the battery on the other. 

5. In another method, in which a storage battery is used to assist 
the engine when required, there are no separate dynamo and 
motors, but on the shaft of а mechanical transmission is fixed the 
armature of a machine which performs the functions of both dynamo 
and motor as required, automatically charging the battery when 
the engine has power to spare and the speed increases, and taking а 
discharge from the battery and acting ав а motor so as to assist the 
engine when the latter becomes overloaded and the speed diminishes. 

These systems with auxiliary batteries possess the advantage 
that, as the battery affords a ready means of starting the engine, 
the latter can always be stopped when the vehicle is at rest. 
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Where storage batteries are employed, continuous currents are 
necessary, and apart from this, most of the systems so far used 
have been on the continuous-current principle, which gives large 
changes in gear ratio more readily. On the other hand, multi-phase 
alternating currents have a'ready been employed with some measure 
of success, and are a matter of considerable interest, as with them 
commutators and brushes, and their attendant troubles and expense, 
are avoided, except in the case of the comparatively small exciter 
dynamo that is usually employed. 

The chief scope for electrical transmission on motor vehicles seems 
to be on heavy vehicles such as motor omnibuses, lorries and the 
like, and especially on large motor coaches on rails, such as several 
of the railway companies are now running on suburban lines. 

Though considerable success has already been attained with the 
electrical үп of transmission in its various forms, there is ob- 
viously still much room for development and improvement. 


DISCUSSION. 


Мт. E. W. HART said һе had given the matter some attention, and 
found that great difficulties had to be overcome when direct current was 
used. He theréfore designed an induction motor for this purpose, and 
found that, power for power, it was lighter, stronger and cheaper. Many 
people said that electric transmission was too extravagant in petrol con- 
sumption. With the system he had adopted he was able to beat the 
ordinary geared 'bus. He started without any shock whatever, and much 
more readily than with ordinary gearing. He had been running an 
average of 64 miles to the gallon of petrol, which he thought compared 
very favourably with any other ’bus running at the present time. 

Mr. W. H. STEVENS said the system he advocated was the con- 
tinuous-current, with a motor driving each back wheel. The dynamo he 
used was of the interpolar type. He used a controller which was “ fool 
proof.” The operator was not able to change the controller until he had 
broken the circuit between the dynamo and the motors. The series motor 
had a large starting torque, which gave it an advantage over the alter- 
nating-current motor. The governor he used was a solenoid in series 
with the shunt windings of the generator, so that increased current in 
the shunt windings acted on a plunger which worked the throttle, and 
onthe other side of the throttle was a spring controlled from the 
steering column. The tension was regulated so that any other voltage 
could be obtained. This gave a ready means of controlling the speed, 
and also of economising petrol, because in running, owing to the action 
of the shunt-wound generator in dropping its voltage when the current 
increased, the throttle opened and when the current decreased the throttle 
closed, so that the engine was always doing its best up hill, and down 
hill went slower and economised petrol. He used a safety device to 
prevent the dynamo starting up by accident. Under the driver's seat he 
bad devised a switch which could only be closed by the driver seating 
himself on the seat and depressing it. The method he used to drive 
was by a worm gear fixed to each road wheel, which ran on the dead axle, 
so that they bad the advantage of the dead axle, and the worm wheel 
took the place of the chain wheel on the ordinary 'bus. The worm was 
above the worm wheel and was driven by a motor fixed outside the frame 
of the bus. The motors in this way were easily got at, and could be 
renewed or replaced very easily. The commutators could be got at, and 
there were several advantages in connection with this worm drive, as it 
was a direct drive, and there was no intervention of gear. Messrs. 
Tillings were putting a 'bus on the road on this principle, and they would 
have the advantage of seeing the result of the actual running in traffic 
during the next two or three months. On a light car of 14 н.р. the con- 
sumption of petrol was 18 to 20 miles per gallon. 

Mr. R. B. MATTHEWS said he had made a report on this subject for 
the General Electric Co. of the United States. One of the earlier cars 
made by this firm was used for railway shunting purposes in the freight- 
sorting yard at Cleveland. They used an ordinary four-cylinder petrol 
engine, direct connected to а dynamo without interpoles, with а very 
simple control, and alongside the controller was placed a lever which 
worked an accelerator for the engine. There were two motors, and the 

control was of the simple resistance series type. As a result of experiments 
on the Cleveland and other cars, they had adopted interpole dynamos 
with separate exciters, chain-driven off the main shaft. Inthe Delaware 
and Hudson railway car, which was very successful, the engine and 
generator were mounted over the double truck at one end, and the 
motors on the same truck. There were no motors in the rear. Electric 
transmission formed а very convenient method for giving control at 
either end, so that the car could be driven with equal facility in which- 
ever direction it might be running. 

Mr. Н. A. MAVOR described an interesting system of regulation by 
means of varying the frequency. We hope to give a description of this 
in our next issue. 

Mr. W. MORDEY referred to the pioneer work of Mr. Hermann and 
Mr. Ward-Leonard, and said he had himself made some tests about six 
years ago on a single-phase locomotive in Switzerland which served to 
illustrate the advantage of а large torque. 

Mr. B. HOPPS said that he was interested in the continuous-current 
system. In devising a petrol-electric system the primary fact to be borne 
in mind was simplicity of control. There were some disadvantages 
attendant on the use of this system, but these were far out-balanced if it 
was designed so that the control was used in its simplest form. In a con- 
tinuous-current syetem it was essential that the generator should deliver 
& large current at the lowest voltage, so that when the vehicle approached 
& gradient and more current was demanded, the generator would deliver 
that current, but the voltage would decrease in inverse ratio, so that the 

load on the petrol engine remained constant and the power remained con- 


stant. No form of direct connection between the engine and the road 
wheels had been adopted, as the utility of the petrol-electric system was in 
large cities where traffic was congested and stops and starts very frequent. 
The direct drive was of little advantage if it could notbe used for any length. 
of time. 

Mr. A. A. CAMPBELL SWINTON said there was very little that 
called for any reply from him in the remarks that had been made. Some 
of the speakers had mentioned the number of miles run to the gallon of 
petrol, but unless they knew tbe circumstances the figures were of little 
or no value. In towns it was a question of the traffic, and if 
the ’bus was run in the country it could be run without stopping, and 
totally different results would be obtained. Another matter was the 
question of weight. Petrol-electric drives for vehicles run upon ordinary 
roads would be different from those employed for Funding on rails. The 
petrol-electric drive was always rather heavier than the plain petrol 
mechanical drive, which had an important bearing on the question of the 
upkeep of the tyres. 

Col. В. E. CROMPTON (chairman) said the subject was one in which 
electrical engineers were greatly interested. They had seen how elec. 
trical transmission had revolutionised workshops and had made the 
cost of manufacture much less than it used to be, as it enabled them to 
get exactly the speeds and the power requirod at the points where it was 
actually required. The difficulty regarding locomotion, both on the rail- 
way and on the highway, had been to obtain from the modern high-spee 
motors the higher torque required for propulsion, more particularly on 
the roadway. They must not put into the hands of ordinary road en- 
gineers a too difficult problem, and must not call upon them to learn 
electricity in two branches, which was necessary if they included the care 
and upkeep of accumulators. He thought they must set aside the accu- 
mulator system, even auxiliary accumulators, for the present as not of 
such value as other systems. The means, after all, greatly depended 
upon the weight, compared with sufficient transmission efficiency, and 
No. 2, in which transmission was only used temporarily, appeared to give 
the greatent advantages. Whether alternate or continuous currents were 
used, in both cases it would be found that, if the number of parts were 
os and the weight of the whole taken into consideration, that No. 2 
was best. 


THE APPLICATION OF ELECTRICITY TO THE WORK- 
ING OF RAILWAY POINTS AND SIGNALS. 


BY L. DE M. G. FERREIRA. 


The working of railway points and signals by electricity has not, 
up to the present, taken such a prominent position in England as it 
deserves, although this is one of the many uses to which electrical 
power transmission may be profitably applied. The adoption of 
some form of energy, and some method of transmitting i: to work 
the points and signals, other than muscular effort of the signalman 
conveyed by rods and wires, has, during the last tew years become 
almost a necessity at many large stations. 

Electrical transmission is generally acknowledged to be an ideal 
method of control in all signalling operations, and there see:ns little 
reason for „ source of power, such as compressed 
air, when the controlling force in itself offers every advantage for 
doing the whole of the work. 

The hesitancy in adopting electrical working has, no doubt, been 
due to the comparatively high first cost, or doubt as to the reliability 
and life of motors, switches, &c., when subjected to the admittedly 
unfavourable conditions obtaining on the permanent way, such as 
wet, dirt and vibration. 

Before proceeding to deal with this subject, it will be convenient 
if I enumerate the pone conditions which are considered essential 
in modern signalling. They are: (1) Safety in working, mainly 
secured by the mechanical interlocking between the levers in the 
cabins, and the locking by plunger bolts and detection of all facing 
points. (2) The correspondence in position of all points and signals 
with the levers that operate or control them. (8) Breakage or 
failure of any part of the gear should render dangerous opera- 
tions impossible, and in all such cases signals should assume the 
danger position. (4) The intended movement of any signal, or 
points, shall not be wrongfully communicated to or operate any 
other than the correct one corresponding with the lever operated. 
(5) The efficient protection, or entire removal, of all above-ground 
connections between signal cabins and points or signals. (6) 
Immunity from breakdown, total or partial, causing delays to traffic. 

These conditions are not all fulfilled in the usual manual and in 
many of the power systems, but thereis no reason why they should 
not be met in an electric system. 

The railways have already had great experience with the various 
mechanisms for interlocking, and detecting and locking facing 
points, and have ашына standardised the fittings on each line. 
In an electric system such standard fittings aay be utilised, the 
motor being arranged to first lift the locking bar, the bar on reach- 
ing its highest point withdrawing the bolt, thus unlocking the 
points; continued movement of the motor reverses the points, and 
the bar, returning to its former position with its end close to the 
point tongue, inserts the bolt and thus locks them. Only after the 
whole of these movements have been correctly made should the bolt 
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by suitable means complete the circuit of the return indication, the 
latter being also dependent on the correct position of each tongue 
of the points. This is not the arrangement usually adopted in power 
systems, but it ia, without question, the one that gives the greatest 
security, as any breakage of mechanical connectionsis immediately 
detected. 


Signals may be operated either by long-pull magnets, solenoids, 
or motors. A force of 501b. to 801b. is required to be applied to 
the rod for working a standard sigral, the amount of movement 
being about 4in. A long-pull magnet must therefore exert a great 
force, and as its action is practically instantaneous, the amount of 
copper and iron must also be large, and a heavy current is required. 
This means using conductors of comparatively large size, and some 
method of reducing the current during the time the signal is off is 
essential, or the magnet will get too hot. The awitches for opening 
the circuits of such magnets present difficulties in overcoming arcin 
due to the high self-induction, and the insulation of the coils an 
cables must also be such as to withstand the sudden rise of potential 
which occurs when the circuit is opened. I believe that in many 
signals so operated the counterweight for taking the signal to 
danger is reduced or partially balanced to lessen the work demanded 
of the magnet. I think, in view of the fact that snow may accumu- 
late on the blades, or a high wind pressure increase the friction of 
the fulcrum shaft, such reduction may easily reach a point where 
the factor of safety becomes too small for absolute safety in work- 
ing. I consider that, for semaphore signals at least, the best way 
of operating is by motor. As the most mechanical and compact 
form of gear for the reduction of the high speed of the motor is 
some form of worm gearing, a means must be found for disengaging 
the signal to allow it to go to danger without having to revolve the 
motor.’ Some form of electro-magnetic coupling must therefore be 
provided, but by suitably arranging it the work required of the 
magnet may be reduced to a minimum. The gearing may be so 
arranged that a small high-speed motor can be used, and the whole 
mechanism can be made lighter, and cost less, than a long-pull 
magnet to do the same ‘ork, while the current required is also 
very much reduced and consequently the size of the conductors. 
The switches can also be simplified. Semaphores always work 
through the same angle and give correct danger” and “ clear 
signals, by night as well as by day. | | 

Electrical working offers the veg mem means for hes d that the 
points or signals are in correspondence with their levers by means 
of return indication currents permitting the completion of move- 
ment of the levers and so releasing the mechanical locking. In 
the Siemens system, as installed on the Midland and Great Western 
Railways, such return-indication currents are permanently flowing 
through electro-magnetic relays with multiple contacts. The levers 
do not require to be checked in an intermediate position, as the 
necessary combinations of contacts in the circuit to free, say, a 
signal-lever and operate the signal, are made automatically in 
correspondence with the mechanical locking between levers, and 
actually form an electrical interlocking network between the 
various points and signals themselves. This permanent-control 
current system uses more electrical energy than is required to work 
the points and signals, although the low E.M.F. of 32 volts is used 
for the control, and entails a somewhat complicated network of 
internal connections and contacts in the locking frame. These dis- 
advantages are thought by many engineers, especially those on the 
continental railways, to be more than counterbalanced by having 
permanent indications in the cabins and avoidance of checklocks 
on the levers. 

Dangerous movements through breakage or failure of any part of 
the apparatus or mechanical gear in an electrical system may be safe- 
guarded by arranging matters so that all safe operations are depen- 
dent on the presence of current, any failure of the same putting the 
signals to danger. 

The independence of each point and signal movement and the 
risk of operating other than the proper apparatus is of course depen- 
dent on the insulation of the connecting leads orcables. Elaborate 
arrangements to obviate the effects of contacts between leads have 
been devised, but the simplest and best way is to arrange the 
switches and detector contacts so that all leads except those actually 
carrying current are earthed in such а way that any stray current 
passes direct to earth without affecting the apparatus. 

It is obvious that, as all the cables can be placed underground 
and in very restricted areas, an electrical system leaves the per- 
manent way quite clear and eliminates accidents due to rods or 
wires. By the removal of the point rods it is possible in some cases 
to get more tracks in a given space. 

Immunity from breakdown is dependent on the reliability of the 
source of energy and on the design, materials and workmanship of 
the apparatus. The continuity of supply of energy is best main- 
tained. by the provision of storage batteries, whilst the question of 
design, &c., must be largely left to the experience and integrity of 
the manufacturer. E EE. 

А. few words as to cost may not be out of place. In the manually 
operated systems the capital charges are limited to the building 


of the cabin, the locking-frame, signal-posts and arms, point-locks 
and bars, and their connecting wires and rods with the necessary 
pulleys, rollers, or other guides, and efficient covering. In an 
electric system motors will have to be provided at the points and 
signals, and а source of energy provided in addition, but the rods 
and signal-wires will be replaced by electric conductors. As the 
amount of electricity used is so small, the question of efficiency of 
the motors and gearing does not appear to have received much 
attention in the past. "The efficiency will, however, affect the first 
cost to a larger extent than is generally supposed. The higher the 
efficiency, the smaller the motors, cables, switches and storage- 
batteries can be to do the same work. As the first cost of the 
cables is a considerable item, it is important to design the apparatus 
to take a small current for a given time in preference to a large 
current for a shorter time. This argument also applies to the 
storage batteries, as the size of cells required is not governed so 
much by the total ampere-hours required as by the maximum dis- 
charge required at any one moment. If this point is attended to 
when designing the plant the average storage battery will be found 
very economical in maintenance and give practically no trouble. 
The locking framé can be made so much smaller that there will be 
a considerable economy in the cost of the-cabin required. As the 
outcome of some years’ experience and careful consideration of 
the problems involved, I have recently designed an electric 
system embodying the conditions above laid а, which will 
cost very little, if any, more to install than the usual mechanical 
signalling plant. 

The maintenance of an electric system should not cost more than 
that of the manual system, as the money spent in cleaning, oiling, 
painting and renewing rods and wires is saved, and will be found 
to cover the cost of the electricity used, if an economical system is 
adopted. н 


DISCUSSION. А. ' | 
Mr. E. DE М. MALAN said he was in hearly agreement with all the 
author had said in comparing the electrical system with the manual 
tystem. The author had stated there was little reason for employing a 
second source of power such as compressed air, Не would like to speak of 
the electro-pneumatic system, in which compressed air was used for 
working the points of the signals, and the valves were moved by small 
currents of electricity. The currents they used were quite small— 
75 milliamperes at 12 volts, The air pressure took the place of the 
higher pressure used in Siemens’ and other systems for working 
the points of signals. The pressure generally used was 45 Ib. to 
60 lb. per square inch. In а worm gear there was a certain amount 
of wear and tear and loss of energy in the conversion, and a cluich 
had to be put between the electric motor and the points, whereas in the 
electro-pneumatic system there was no necessity for an intermediate 
clutch. Не was in agreement with Mr. Ferreira as to using solenoids. It 
was very necessary to be able to increase the current and power quickly 
on, say, а frosty morning. With air this was үе easy; you simply 
altered the regulator and pumped to a few pounds higher pressure, but 
with an electrical system you would have to hate accumulators constantly 
charged, although required perhaps only two or three times during the 
year. He thought there was some difficulty in locating a fault with the 
electrical system of signalling, whereas in the electro-pneumatic system, 
owing to check locking, the fault was qui located. i | 
Mr. А. Т. BLACKALL said that his company (the Great Western 
Railway Co.), after having carefully considered all the systems on the mar- 
ket, come to the conclusion that they preferred on the whole a purely 
electric system. Having electric power always available, it seemed un- 
necessary to use that power to produce another form of power. The 
experience of the purely electric system on the Great Western Railway 
had been that failures were practically nil, and that the cost of mainten- 
ance was not excessive. They were told that with an electric system 
they would require an altogether more intelligent class of man to the 
ordinary signalman, but they had found that any intelligent signalman 
was able to do the work after a little instruction. The cost of mainten- 
ance and working was, therefore, not heavy. As to a permanent control 
system, such as referred to by Mr. Ferreira, this would appear to involve 
a complication of wiring. я ad 
Mr. ALEX. SIEMENS said he wanted to make it quite clear that there 
was а distinct difference between the German system and, the system 
which was proposed by Mr. Ferreira in his Paper. The German Govern- 
ment, which owned and governed all the railways in the country, insisted 
upon the positions of all points and signals being constantly indicated to 
the signalman by the display of flags. As the representative of the 
Westinghouse Brake Co. had pointed out, it was necessary to make quite 
sure that the points had gone over and that the check locking was all in 
order. Without a permanent indication of the position of the points 
there was no indication in the event of a point being tampered with. The 
main thing іп signalling was tbat if there was any disturbance of any 
kind the signal should go to danger. The interruption of electric current 
was & very simple matter, and this was the best way of ensuring the 
signal going to danger. There was nothing like electricity for signalling, 
as it could be easily adapted to all kinds of conditions. It was reasonably 
cheap in first cost and cheap in maintenance. 
Mr. B. H. PETER said he was afraid that his knowledge of thesubject 
as set out by the author was very small, as his experience had, up to the 
present, been solely with electro-pneumatic work. It seemed that there 
was & lot to be said against the all-electric system as compared with the ' 
electro-pneumatic. His experience with electric motors, especially small 
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ones, was that they needed a lot of maintaining. On the District Rail vay 
they had now rather over a thousand electro-pneumatic motors of dif- 
ferent sizes. These were making over 40 million movem^nts per year, 
and yet the average number of motors repaired did not exceed one in three 
months. In many cases the motors had to make 400 movements each per 
day, and he was inclined to think that an electric motor which had to make 
over 120,000 starts and stops per annum under the rough conditions that 
were bound to prevail on the track would require a considerable amount of 
attention. He had found that their electro.pneumatio motors could 
be relied on to make at least 400,000 movements before requiring any 
attention other than oiling ; and probably all that would be required then 
would be a new piston leather, which oould be put in within 20 minutes 
at practically no cost. He would very much like to hear some figures 
quoted for all-electric signalling installed, not on a main line where 
the number of movements per signal per day was comparatively small, 
but under conditions such as have to be contended with on the local 
railways in and around London. On the railways built and electrified 
by the Underground Electric Railways Co., 1,870 electro-pneumatic 
motors had been installed, and he thought that after working for some 
little time longer they would form a valuable example of that class of work. 
He considered that the electro-pneumatic motor, giving, as it did, a 
straight push and pull at the piston jaw, was very much more suited for 
the working of points, as no rotary gear for altering the direction of 
movement was required. As both points and signals were sontrolled 
electrically, all the precautions which could be taken with all-electric 
signalling could be quite as easily applied to the electro-pneumatic system. 
The ease with which an electro-pneumatic motor could be applied to a 
signal was far in advance of the average electric motor attachment, with 
the necessary gearing and clutches. He noticed that the author was in 
favour of a small high-speed electric motor for operating signals. He 
would imagine that the wear and tear for a signal that had to be operated, 
say, 400 times a day must in a year or two be very great as compared with 
a pneumatic motor with a 3 in. piston and a 3in. stroke. This moved 
the signal arm off in the каше time, say two seconds, but the 
amount of actual apparatus movement on the signal was very small 
indeed, and, consequently, there was practically no wear. ‘here 
again the absence of rotary gearing and the possibility of using the 
direct push of the motor was greatly in favour of pneumatic power. 

Mr. J. P. ANNETT said he had had no experience of electrical work. 
The system adopted on his line, the London & South Western Railway, 
was the low pressure pneumatic. The cost of this was higher than the 
ordinary manual but they were perfectly satisfied with its working. 

Mr. J. W. JACOMB HOOD said it was distinctly anomalous that two 
systems should be used where one would do as well In his opinion 
sooner or later they were bound to come to electricity for signalling on 
all railways. One of the principal difficulties had been got over by the 
Siemens system and by other electrical systems. He considered the 
employment of permanent signals in the signalmen’s boxes unnecessary, 
an indication that the signal had gone over to the desired position was 
really all that was necessary. A most important point was the question 
of stray currents. Mr. Ferreira got over that difficulty in an apparently 
аре manner, but їп a way that he thought was rather dangerous. Ав 
to the question of cost, he would like to know if an electric system could 
be worked as cheaply as the ordinary manual system. 

Mr. SIEMENS replied that it could. 

Mr. HOOD, continuing, said that it was undoubtedly a great consider- 
ation, The manual system worked out at between £40 to £50 per lever, 
whereas the cost of electrical systems appeared to be about half as much 


again. 

Mr. H. E. MORGAN said that his company (Sykes’ Interlocking Signal 
Co.) used check-lock levers. It had been said that electrical signal motors 
required reversing to send a signal to danger but a chain-geared motor 
did not require reversing. He was in agreement with Dr. Siemens that 
an indication was wanted as well as a check lock. The system with 
which he was connected provided that indication, the points being shown 
in the normal condition, and also whether they were bolted or unbolted. 
They worked 257 signal levers from one set of accumulators, 32 accumu- 
lators comprising each set, and the cost of maintenance worked out at 
about 28. per week, which he regarded as a very low cost. 

Mr. Н. В. HOLT said that the system installed on the Midland 
Railway had been working now for over two years without a single fault. 
Some small failures had occurred but these were such as were welcomed, as 
they indicated faulty points. They had had no trouble at all with stray 
currents, Their system enabled one man to do what two previously 
could hardly c out. As to the question of the unreliability of the 
solenoid, no single instance of failure of the solenoid had occurred on 
their line. As to wear and tear of motors and brushes, they had never 
yet bad to change a brush in the two years and seven months during 
which the system had been working. They had had no trouble at all 
with motors. There was a certain amount of complication in the wiring, 
but not sufficient complication to justify doing away with the permanent 
control system in favour of check locking. 

Mr. THOS. PARKER said he was pleased to see the way in which the 
permanent-way engineers were taking the matter in hand. When they 
saw a signalman labouring heavily with signal levers they must see that 
there was room for very great improvement. 

‚ Mr. FERREIRA in reply said there was no more difficulty in revers- 
ing a motor than working with an air cylinder. As to continental systems, 
they had no fixed bar coupling up the points as in this country and 
therefore the conditions were entirely different, As to signal motors, 
it was merely required to have a simple disengaging device which 
could be depended upon to disengage. The ordinary magnetic clutch was 
found to be quite suitable for the purpose. There was no more risk of 
one of these clutches sticking than an air cylinder sticking. As to the 
greater power necessary to get over such resistance as was get up by 
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snow, eleotric motors adapted themselves very comfortably to changing 
conditions. They might do the heavier work more slowly and take more 
current, but still they did the work required. Ав {о the danger of соп. 
tacts failing to act, he had tested half a million contacts, but had not had 


а single case of failure. 


UPKEEP CHARGES ON LARGE ELECTRIC 
GENERATING SETS. 


BY H. R. J. BURSTALL AND J. S. HIGHFIELD. 


In the expenses of generation of electricity it is necessary to in- 
clude the cost of therepairs and maintenance of the plant; usually 
this is stated in terms of the units generated or sold, and in most 
cases the amount charged for repairs and maintenance is considered 
to vary with the number of units generated. This part of the question 
will be considered later. In the published accounts the sums charged 
to repairs and maintenance are the total for the whole of the plant 
and mains, and it is in most cases difficult to obtain & subdivision. 
Ав а general rule, and apart from accidents, &c., the repairs and 
maintenance on mains and switchboards may be taken as sensibly 
thesamein most large systems, and as boiler and steam-pipe prac- 
tice is now much standardised, the repairs and maintenance from 
the boilers to the engines should also be nearly the same in tho 
larger stations. In the generating plant, however, the systems in 
use present wide differences in speed and type of prime mover and 
generator, and it is the object of this Note to elicit as much infor- 
mation ав possible as to the differences which may exist in the 
charges necessary to cover the repairs and maintenance of large 
electric generating sets. 

In dealing with the amount to be charged for repairs and main- 
tenance, the fact that such charges do not depend entirely on the 
energy generated by the plant is at once brought into prominence. 
In any station in which extensions are not continuously going on, 
a special staff has to be kept for repairs. The expense of this is 
practically a constant quantity, and as such staff has to be of suffi. 
cient size to deal with an ordinary breakdown with expedition, it is 
generally larger than is absolutely necessary. Where extensions 
are going on regularly, men can be shifted from capital work to 
repairs, and so the standing expense can be reduced; but this 
condition cannot be dealt with. 

It is evident, therefore, that a large portion of the upkeep charges 
is constant, independent of the units generated or hours run, and 
dependent approximately on the maximum output of the machines. 
The only part of the expense which will vary in any way with the 
hours of running will be the stores and materials expended. It 
would be of great interest if information could be obtained as to the 
number of men required for different stations of varying sizes. 

Considering, now, the details of the upkeep charges, we have to 
separate the electric generators from the prime movers, and to 
point out where the charges may be expected to arise. 

Electric Generators.—Leaving out the charge necessary to provide 
against breakdown or burning out, which will vary with the pres- 
sure and system, the only true upkeop expenses are: For direct. 
current machines, principally renewal of brushes and commutator 
repairs, which will vary greatly. If proper attention is given to 
providing the right quality of carbon in the brushes, and espe- 
cially the right quality of mica in the commutators, the cost of 
upkeep of these is small. For alternating-current machines the cost 
of upkeep is negligible. Our experience of large alternating-current 
generators is that, in а properly constructed machine well looked 
after, the bearings may be taken to last as long as the machine, and 
that, in machines exceeding 500 kw. output, and working with a 
maximum pressure to earth not exceeding 4,000 volts, the risk of 
breakdown is very small; but with machines working at higher 
pressures than this, the risk, though still small, increases at a faster 
rate than the pressure. In connection with this we wish to express 
the opinion that at present it is impossible to construct a machine 
with closed slots which will work at a pressure of 10,000 volts to earth. 


Steam Engines.—With reciprocating engines the upkeep charges 
appear to be independent of the type and speed, and the risk of 
breakdown is now very small. With steam turbines the upkeep 
charges should be smaller still, but there is little information 
available; some of the earliest turbines which were put to work 
in London showed no appreciable wear after years of work. The 
breakdowns of large turbines have hitherto been more frequent and 
of greater magnitude than in reciprocating engines, although 
probably with improved design and methods of manufacture this 
state of affairs will be reversed. 

The cost of upkeep of water-turbines is almost entirely in the 
replacement of bucket wheels, and depends largely on the quality 
of the water used ; it has been found that, in addition to the buckets 
being worn on the front side by sand, &о., in the water, con- 
siderable corrosion takes place on the back, due to the oxygen in 
the water. The upkeep charges on water-turbines will vary more 
with the hours run than for other types of plant, owing to the 
bucket wear. We have been fortunate in obtaining the actual up- 
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keep charges for a water-driven station which has worked for a 
number of years. | 

Gas Engines.—The figures available show that the parts which 
wear are the same as in a reciprocating steam-engine, but that the 
upkeep costs are somewhat higher in some types of engines, owing 
$o the complexity of the valve gear. 


Maintenance Costs of Steam and Water-driven Electric Generators. 


1. High-speed Steam Alternators, Vertical Compound Engines. 
Load factor, 19 per cent. 
Maximum load on plant, 10,000 kw. 
Output (average for three years), 16,000,000 units. 
Size of each unit, 1,500 kw. to 3,000 kw. 
Average cost of labour (over three years), £1,899 = £638 per annum. 
s " material (over three years), £782=£261 „, " 
Standing charge for labour, £0:0635 per kilowatt-year. 
Running charge in pence per unit, 0-004. 
2. High-speed Direct-driven Steam Generators. 
Load factor, 38 per cent. (over five years). 
Maximum load on plant, 755 kw. 
Output averaged for five years, 2,500,000 units. 
Size of each unit, 100 kw. to 300 kw. 
Engines. Generators. Total. 
Average cost of labour over five years.. £88 .... £5 .... £43 
T » material ,, E „% ĝl .... 10 41 
Extra charges, average „ - . 4 26 .... 66 


— 


£150 
Standing charge, including ex tras, £0°144 por kilowatt-year. 
Running charge in pence per unit, 0-0039. 
Extra charges include a broken crankshaft and the re-winding of field 
coils on one machine. 
3. Water-driven Direct-current Generators. 

Load factor, 90 per cent. 
Capacity of plant, 5,000 kw. (machine of old type). 

Pence per kw.-year. 

4° 


Average cost of labour on repairs (for four years) ...... 434 
- „ copper brushes ....... b raa es woes 2°70 
» „ renewal of mechanical parts........... . 1:388 


is „ renewal of armatures and commutators.. 10:30 
On two modern machines the repairs over two years are 28. per 
kilowatt-year for renewal of brushes. 


With large generating-sets, the upkeep charges may be taken to 
depend mostly on the output of the set, and а small proportion of 
the total charges only vary with the units generated. The table 
gives figures for some typical machinery, but these, of course, are 
not to be taken as averages. А comparatively large proportion of 
the upkeep charges are really for examination and overhaul, which 
should be done periodically, and bears no proportion at all to the 
hours of running; and it is to be remembered that it may cost 
severaltimes as much to take down and re-erect & machine as it 
does to effect the repairs necessary owing to wear. In our opinion, 
repairs and maintenance should be worked out on the normal 
power of the station and not on the units generated, and should be 
compared on this basis. Any allowance for risk of breakdown, 
which is of the nature of insurance, would also naturally fall into 
the same category. 

13 cost of maintenance may therefore be divided under two 
8:—. 

(1) Charges which may vary with the capacity of the plant, 
which are—(«) Capital charges, in which may be included repair. 
shops, tools, and possibly overhead travellers ; (b) Wages of work- 
men, including supervision ; (c) Painting and cleaning of engines, 
&c., and cost of all materials in connection therewith ; (d) Insurance; 
and (2) charges which may vary with the hours run or unite 
generated, and аге: Materials and wages for renewal of parts 
(piston-rings, packings, bushes, brasses, &c., and dynamo-brushes). 


DISCUSSION. 

Mr. W. W. LAOKIE said he thought the table given by the authors 
put the cost of labour enormously high compared with tho cost of 
material. The number of men which it would be necessary to keep at 
different stations for repair work would depend on the men's capa- 
bilities and the character of the plant. The number was not necessarily 
regulated by the capacity of the plant. 

Mr. LL. ATKINSON said that the keeping of sufficient men at hand to 
cope with any breakdown or other emergency was a source of consider. 
able expense, and occasioned the keeping of more men than would other. 
wise be necessary. He thought that for stations up to 4,000 kw. or 
5,000 kw. they should be able to call on an insurance staff held for emer- 
gencies, the cost of which could be averaged between several such 
stations. There was no relation between capital expenditure and the 
units generated. In some cases quite a different sum per kilowatt would 
be shown to that given in the Paper. The item for repairs also required 
classifying. 

Mr. J. J. BELL said he had come to the conclusion that the personal 
character of the repairing staff had most to do with the cost. In one 
case with which he had been connected there had been a large repairing 
staff and the cost was very heavy, bnt by employing only the most expert 
men they had been able to reduce the number and to work much more 


economically. It was most difficult to get at the exact cost of repairs 
and maintenance. 

Mr. A. GOODWIN said on the point of upkeep he had had under his 
notice a turbine of 750 kw. capacity which had been working for 24 years, 
one week working and one week at rest, the working week comprising 
24 hours per day ; nothing had been spent on this set since its erection. 

The C RMAN (Col. R. E. B. Crompton) said he was quite in agree- 
ment with Mr. Bell that the cost of repairs depended mainly on the 
aber e ы suitability of the repairing staff. At his works he had a 
very old plant running, but notwithstanding its age the cost of repairs 
was very low owing to the fitter in charge being thoroughly acquainted 
with the plant’s peculiarities, and he was able to keep it going at an ex- 
ceptionally low cost. The returns of companies and local authorities 
were unreliable from the engineer’s point of view. It must not be for- 
gotten that repairs costs included in most cases items for improve- 
ments. He would warn them that experience gained on this subject in 
this country would not apply to practice in other countries, where the con- 
ditions of working were in most cases quite different. Thus great {rouble 
was experienced in Calcutta with lightning and with insulation, and 
the attendants were constantly unwell owing to the climate. The condi- 
tions of working generally being thus bad, the cost was, naturally, 
ше oa Чыг exceptionally high. 

Mr. Н. R. J. BURSTALL, in replying, said, with regard to Mr. Lackie's 
remarks, that the figures given in the table compared very favourably 
with the figures given by companies with which he (the speaker) was 
connected. As a matter of fact it was exceedingly difficult to get definite 
figures for repairs and maintenance. He quite agreed with Mr. Bell as 
to the personal factor in the repairing staff, which might halve or double 
the figure for repairs and muintenance; but he did not think that made 
any difference in the way of looking at it. 


(ENGINEERING CONFERENCE continued on page 396.) 


PARLIAMENTARY INTELLIGENCE. 


— —»————— 
LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 


The Hybrid Committee of the House of Commons appointed to con- 
sider this bill sat again on Friday last week, with Mr. D. A. THOMAS 
presiding. 

The Hon. W. R. W. PEEL, chairman of the Parliamentary Committee 
of the London County Council, was re-examined by Mr. Clode, and said that 
under the Tramways Act, 1870, a local authority taking powers is bound 
to transfer, and under the 1882 Electric Lighting Act “ any local authority 
which has obtained a licence, order or special act may contract with any 
company or person for the execution and maintenance of any works 
needed for the purposes of such supply,” and there was, therefore, a 
precedent for what they were proposing in this direction. With regard 
to the suggestion that had been made that the Council might have 
in view reinstating the Administrative Company, there was no under- 
standing implied with any company or body of persons who were pre- 

red to become transferees under the pro sed act. They would all 

ve to tender for the privilege, and a е circumstances would be 
inguired into. The whole object of their promoting the bill was to obtain 
a cheap supply, and they were advised that the only way to do this was 
by working on a large seale. They would defeat the object of the bill if 
they split up the area into small sections. With regard to Mr. Moon’s 
question whether the Council would work the undertaking if no trans- 
feree were forthcoming, if no transfer were made within a certain time 
the powers lapsed, and their feeling was that, as electricity supply was 

eatly developing, it would not be wise for the Council to embark upon 
it until the system had been worked out. It had been suggested that, 
having bought up one undertaking out of two in an area, they might 
injure the other by treating it on unequal terms, but the proposed act 
Bhowed that the Council must give equality of treatment to authorised 
distributors. Whatever the intentions of the transferee might be he 
would be bound by the statutory provisions. He did not think the point 
as to rate-aided competition arose, because they proposed to transfer the 
powers and could not resume them until 1931. It was а question of 
policy whether London should get the whole benefit in the shape of cheap 
current for manufacturing and other purposes or whether there should be 
& more direct advantage to the ratepayera in relief of rates. 

With regard to the question raised by Mr. Vesey Knox whether you 
were fulfilling the requirements of para. 14 and 15 of the special report 
of the House of Commons Committee on your bill of last year, I want 
to make clear what the situation was at that time. The bill you had 
then introduced put you under no obligation to supply? - No. 

Clause 85 was to give you power to revise the whole of the prices for 
lighting ?— That was во. . 

The Board of Trade reported on the subject that they considered that 
the Kitson clause of 1900, under which a consumer could get a supply 
from the central undertaking if he could not obtain it at reasonable rates 
from the local undertakers, might be embodied in the London County 
Council's Bill. Was that the reason that induced you to adopt the 
Kitson clause as the basis of your present bill ?—Yes. 

It preserves to the present undertakers, except as regards the percentage 
of the power supply which may be used for lighting, all their powers with 
regard to lighting ?— Yes. 

And with regard to competition for power supply it places the Board of 
Trade between them and any other undertaker so as to prevent unfair- 
ness ?— Yes. : 

You were examined by Sir Ralph Littler as to the position of the City 
of London. Now the generating stations which supply the City of Lon- 
don are outside the City, and therefore the City authorities are not in a 
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position to purchase those generating stations whatever other rights they 
may have ?—No, that is so. 


And therefore all they would get inside the City is a network of mains? 


And the transforming station. 

Assuming they did purchase the mains which were in the City area, it 
would be convenient for them to take bulk supply ?—They would probably 
be compelled to do so from somebody. 

Sir Ralph Littler also wanted us to assume that there were no factories 
or manufactures in the City of London?—The number of factories in 
that area is 1,157. The horse power is 18,188, and the number of 
persons employed is 42,777. 

As to the suggestion that you should have a draft lease appended to the 
bill. What do you say '—It would not be practicable. 

Until this Committee has decided upon the schedule prices for current, 
&c., it would be difficult to draft any such lease ?—It would. 

Mr. Blennerhassett took exception to the words “not exceeding 
50 years from the date of transfer,” and suggested that in а year or 
two the Council might re-purchase from the transferee and work the 
undertaking themselves. Do you consider that possible?—It$ is not 
possible unless we promoted an Act of Parliament to do it. It would be 
absurd to enter into a leace with a company and, before their works were 
started, promote a bill to re-purchase. 

It was suggested that the Kitson clause was not applicable to your 
case because there were so many authorities in the area ?—I think it 
rather an argument in our favour. Zu 

Mr. JOSEPH NOLAN (a member of the Committee): I wish to ask 
you a few questions of a general character with regard to the position 
which the London County Council propose to take up. What is your 
proposal ?— Our “Proporsi is that the financial and other risks of the 
undertaking should not fall upon the County Council and the ratepayers, 
but should be taken by a company or by private enterprise in some form 
to be decided upon for a certain period. 

And you have told us that there are no negotiations up to the present 
with any possible or probable lessee company ?—None whatever. There 
have been discussions with two or three parties, but nothing in the nature 
of negotiations. 

The Council bas set apart £100,000 in connection with these pro- 
ceedings !—Yes, mainly for the purchase of sites. The cost of the Par- 
liamentary proceedings are outside that. We have no notion as to what 
these proceedings wil] cost the Council. Ifthereis no opposition in the 
га Lords after а full hearing here, the cost will be materially 
reduced. 

I suppose you have satisfied yourselves that, in the event of your 
getting the bill through, you сап find а company to lease the under- 
taking from you 1— Tes, our experts and financial advisers have gone 
into the question very carefully as to whether an undertaking of this 
kind would pay. If,however, it should turn out that we can get nobody 
to undertake it, I presume that would be a sign that it would be as well 
that it should not be undertaken, and it would certainly be a warning 
against the London County Council undertaking it themselves. 

Your lessee company would be required to have a certain amount of 
capital, of course ?—We should have to assure ourselves of that. 

How much !—The estimate in our bill is £4,500,000. 

Do you propose to offer any evidence to the Committee as to the finan- 
cial means of the compafiy to which you propose to sublet 1—I cannot, 
of course, do that, as we do not know what company it will be. 

„Зо we may take it from you that you will be able to find a company 
with the necessary capital? Thie Committee is supposed to satisfy 
itself that the money will ;be found for carrying out the undertaking if 
the bill passes 1— Ves, I think we can go so far. 

But you do not propose to submit any evidence upon that point direct ї 
—The London County Council would, I suppose, be able to find the 
money, on terms, of course. 

The Council manufaotures electricity now, and in the bill I think you 
suggest it should also supply electricity in bulk t1— The object of that is 
this: we have a generating station at Greenwich, which has a limited 
power of expansion owing to the difficulties with the authorities there. 
Át the present moment, I think I аш right in saying, we can produce 
more power, or shall be able to in a short time, than is actually wanted 
at present for the supply of the tramways. We think, therefore, it would 
be useful to have liberty to hand over our surplus power to our trans- 
{етее during the early stages of construction. : By the time he has сот. 
pleted his construction work and is able himself to supply, it is calculated 
that we shall be wanting the full load of our Greenwich station for the 
tramways. - 

At any rate for a time you would manufacture electrical energy and 
supply ?—Yes. 

And there will also be a number of other authorities making and sup- 
plying electrical energy within your area—16 boroughs and 13 companies, 
with an invested capital of about £19,000,000 to £20,000,000 ?— Yes. 

You will exercise over all these concerns the jurisdiction which the 
Board of Trade now exercises with regard to electric lighting matters in 
the metropolis ?—There are certain powers of inspection which we now 

88. 
_ It was stated by your counsel, Mr. Freeman, that an inquiry was held 
in 1889 and that at that inquiry it was suggested that the jurisdiction 
which the Board of Trade then exercised with regard to electric lighting 
matters might be transferred to the County Council. Have these powers 
been transferred I am advised that those particular powers were not 
transferred. | 

Can anyone вау if there is any probability of these powers being trans- 
ferred to the Council at any time within the next 50 years, because you 
can see the situation would be a rather complicated one !—Yes, it might 
be, and that no doubt would be considered if the question of transferring 
those powers to the County Council did arise. 
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You have no opinion to give the Committee upon that point? - No. 

As a matter of phraseology, do I understand that the term electric 
lighting matters in the metropolis" includes what is now termed bulk 
supply ?—I can only answer that we have no intention of promoting any 
Bill to obtain the power referred to. 

Major RENTON (а member of the Committee) : Why have you limited 
yourself to one year? Would you rather be limited to this period, or 
have it extended to 18 months ? —We think a year is a fair time to make 
а bargain of this kind, but if i& were made 18 months we should have no 
serious objection. We think, however, 12 months is sufficient. 

Was this question of electrical supply before the electors at the last 
County Council election ?—A cutely. 

Sir ALBERT SPICER (а member of the Committee): In connection 
with the present authorised undertakers, their powers are transferable, 
some of them, at least, in 1931 ?— Yes. 

Have you considered any scheme by which these new powers might be 
transferred so as to be transferable at the same period, namely, 1931 ?— 
We have had suggestions. made to us and have considered this possibility. 

I take it that you have been advised by your experts with regard to 
various schemes ?— We have had а good deal of advice from our experts. 

May the Committee see some of these alternative proposals ? 

Mr. FREEMAN : May I say that I propose to call as the next witness 
the engineer to the Council, and he will give all information. 

Mr. А. E. DUNN (а member of the Committee): Can you tell me 
whether any powers. have ever been granted by Act of Parliament to a 
local authority where the local authority has merely to transfer and not 
to themselves exercise those powers !— Yes, under the Electric Lighting 
Act, 1882, sec. 11. 

Mr. FREEMAN (answering): There is an absolute precedent in the 
case of the Rhondda local authority in South Wales, They obtained 
powers and were authorised to transfer them direct to a company. 

Mr. VESEY KNOX: That was power to construct and lease, which is 
entirely different. 

Mr. DUNN: I am ashing for an authority where the only power is to 
lease or transfer. . 

There was no answer to this question. 

Mr. W. HOWELL DAVIES (a member of the Committee) : You have 
stated very clearly throughout that the desire of the London County 
Council is that the consumer should be protected, and I presume you 
have reports from your official advisers that they will be as well protected 
under this bill as under the bill of last year. ill there be any objection 
to that report being handed to us, as we should like to know upon what 
grounds the Council has changed its policy from direct supply to control 
only !—We have a great number of reports and there is no objection to 
your seeing any of these. Frankly, it was the desire of the ratepayers 
that their money should not be, I will not call it hazarded, because tbat 
might deter'a possible transferee, but invested in such an undertaking. 

Therefore it is you, and not the engineers, who ought to justify the 
change of policy !—The change of policy, certainly. 

You are asking us for powers which will enable your transferee to obtain 
considerable control almost over the borough councils’ present under- 
takings as well as the companies’, and we really ought to have a form of 
Jease under which you propose to acquire these properties or make this 
transfer ?—I think that if you insist upon the detailed terms of the lease 
you will seriously hamper us in regard to any business negotiations into 
which we might enter. 

But you are asking for considerable powers over the companies and 
over the borough councils, and they have obtained their Parliamentary 
powers, and we ought to protect them as far as we possibly can when 
granting fresh powers?—The London County Council has very large 
duties. We spend something like £11,000,000 a year and our jurisdiction 
is over & population larger than that of Ireland. 

Just one more question: You do not contemplate, under any circum- 
stanoes, leasing the power station at which you generate current for your 
tramway system ! — Not at present, certainly. 

Do you contemplate putting conditions into the proposed lease by which 
all London consumers may obtain power upon equal terms, simply 
differentiating between wholesale and retail users? You promised to give 
us а full list of the prices at which the various companies are supplying 
current.— We should have no objection to a clause leaving it absolutely 
beyond doubt that there will be no undue preference, 

Mr. J. WARD (a member of the Committee): The bill of the Admini- 
strative Со. contained most of the objects you are asking powers for ?— Yes. 

And you are now introducing them under the auspices of the County 
Council? And under the suggestions of the Select Committee of this House. 

Ought we, under these circumstances, to look upon this bill as though 
it was a private bill of your lessee or proposed lessee 1—I think not. 

think you have stated that the Administrative Co. are negotiating 
with the Council ав to the provision and powers of this bill !—No; what 
I said was we had had two informal discussions. 

Is there competition among certain companies for the powers which 
you are seeking ?— Yes, no doubt there is. 

Seeing that probably by 1931 the whole circumstanees3 of ownership of 
the existing electricity undertakings may be changed, do you not think 
the County Counciliu its lease should make & condition under which 
they could revise and review the situation at the end of that period ?— 
We retain powers in the bill to do that. Our only difficulty is that in 
being anxious for full control in 1931 we may lose the main object of this 
bill—namely, the supply of cheap electric power in bulk for London. If 
we say to a company that we must purchase in 1931 (in 24 years from 
the present moment), seeing that they would not be able to pay any divi- 
dends out of earnings for perhaps four or five years, the question arises 
whether any body of undertakers would start on a work of this kind 
unless they obtained much better terms of purchase than are suggested 
under the Electric Lighting Acts, and it might greatly hamper the Council 
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if the terms of purchase were different from those proposed in the Electric 
Lighting Acts. | 

I can see it is perhaps almost impossible to state the terms of the lease 

before you have obtained your powers, but will there be any objection, 

rovided you have these powers, to promote a bill next session with the 
ice set out ?—There would, I think, be two very great objections to the 
course, one is that if the actual lease itself had to go through the ordeal 
of the House of Commons and of the Committees I think we should find 
any business person very loth to enter into such a lease, and, secondly, I 
presume that all the different interests which are represented here to-day 
would have the opportunity of again being represented, and we should 
have exactly the same fight in a perhaps acuter form. 

You have put down £100,000 in your bill for the purchase of land and 
expenses incidental thereto. Do you think if you have to com- 
pensate Messrs. Curtis's & Harvey for the removal of their business 
will £100,000 still be sufficient ?—We should have to say to our lessee or 
transferee, in that case, “ We have had these expenses put upon us and 
we must, as one of the conditions of the lease, be reimbursed for this 
amount." : 

With regard to the change of opinion of the members of the London 
County Council, you think any further change is unlikely ?!—Yes. 

Bat there was an election some years ago when the working of the 
tramway system was put to the vote, and ав a result the Northern Tram- 
ways were leased to a company !—I believe that was so. 

And the Council have since had to buy out the company at a heavy 
cost t—Yes. 

It has been suggested that in a few years the character of the Council 
may change, and they may wish to resume their powers for working the 
business of electricity supply themselves 1— believe the people of London 
will be satisfied with the present proposals for control. 

But will you have much control if you lease the whole thing to some 
private company? -I think we shall have all the control that is really 
necessary, as we shali entirely control ‘the price to be charged for elec- 
trical energy and the quality of the service. 

You have already a generating station at Greenwich which could 
supply a considerable amount of energy beyond what is required for the 
Council's tramways 1—Yes, we could supply a certain amount. 

And it is proposed by this bill to let the ducts already laid for the pur- 
pose of cables, &c., to the new company ?—I do not say it is proposed 
to do so, but power is reserved for this purpcse. But the engineer will 
be best able to deal with this point. 

Your ducts are very extensive, are they not, so that a big business 
m'ght be commenced immediately after the passing of the bill?—Our 
ducts are laid primarily for tramway supply. Whether they will be 
equally convenient for general electricity supply I should not like to say. 

The CHAIRMAN: My colleagues have anticipated any question I 
might have wished to ask you, but we feel that your clause 664 hardly 
sufficiently carried out the mandatory instructions we received from the 
House of Commons. Perhaps you could amplify the information given ? 
You might give us some form of lease—something which will be guiding 
you in your negotiations. | | 

Mr. FREEMAN : This request shall receive the fullest consideration 
on our part, and when we meet on Tuesday next we shall have gone as 
far as we pos:ibly can in endeavouring to meet your wishes. 

The Committee then adjourned until Tuesday, when 

Mr. FREEMAN (counsel for the London County Council, promoters of 
the bill) said : We have spent considerable time in preparing a document 
which I would describe.as the heads of the lease or agreement which I 
think should meet the requirements of the mandatory order of the House 
of Commons. І propose that this document shorld be expounded to you 
through the evidence of Mr. Rider, the electrical engineer to the Council, 
whose evidence I now propose to take. | 

Мг. J. Н. RIDER said he was electrical engineer to the London County 
Council tramways, and had held the position since March, 1891, having 
previously been borough electrical engineer for Plymoath for six years 
and for Bolton for three years. He had had 20 years’ continuous 
experience in electrical engineering work, and during the last 14 
years had been designing, constructing and conducting electricity 
works for lighting, power and tramways, the value of. the works 
exceeding £1,500,000 sterling, In his present capacity he designed the 
County Council generating station at Greenwich, which is the largest 
municipal electric generating station in the world, and also the entire 
system of underground high-tension transmission and low-tension dis- 
tribution. | 

Replying to Mr. CLODE, Mr. Rider said the electricity sapply in the 
metropolis covered practically the entire area of the County of 
London, and powers for this supply are held by 16 local authorities 
and 13 companies, Most of the orders were obtained in 1889. In some 
of the areas there were competitive supplies, but he did not think there 
was a single case of si competitive supply in any part of the 
Kingdom outside London. Competition exists in Bermondsey, parts 
of Camberwell, Chelsea, part of Finsbury, part of Greenwich, part 
of Holborn, a small part of Lambeth, Southwark, and in the cities of 
London and Westminster. - Probably the most important feature 
of the powers held by companies was that the right of purchase was given 
to the local authorities at Aug. 26, 1931, or at any subsequent period of 
20 years from that date. The companies were all allowed to charge a 
maximum of 8d. per unit for current, subject to revision by the Board of 
Trade every seven years. Any consamer within the area can demand a 
supply, but no undue preferential rates are allowed to be given. The 
supply can be used for any ушр алын, heating, power, traction, 
&e. In some districts supply is given on а competitive basis, and in 
others there is no competition. 

What do you regard as the general requirements for a satisfactory 
scheme for this area? — The most important is that a large generating 
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station shall be established, situated where water carriage for coal is 
available and where a large amount of water can be obtained for con- 
densing purposes. Except in very few instances, all existing stations 
in‘ London fail in these fundamental requirements. The generating 
units should be of very large size, so that the area of the generating 
station buildings may be kept down as far as possible. Electric energy 
should be supplied at a low price in order to encourage its use, and a 
low charge is only possible under the conditions I have named, enabling 
the station to obtain what is called a high or large load factor, by which 
is meant the proportion of units actually sold from a given amount 
of plant in commission to what would be sold if that particular plant 
were kept working at its full power the whole time—that is, if you 
have a station ofl 0, O00 H.P., and you can work that station for the 
whole 24 hours at its full output, the load factor is 100 per cent. 
If the station works for only 12hours the load factor is 50 per cent., 
or if you work the station at only half load for 24 hours the load factor 
is 50 per cent. By knowingthe load factor you can judge the use to which 
the plant in the station is being put. In order to obtain this large load 
factor the character of the load dealt with by the station must be of a 
diversified kind, and this point comes into consideration when you are 
choosing the site for your station buildings. In our case we have the 
Council’s tramways, which supply is kept separate, but there are a namber 
of tramways in the outskirts of the Council’s ares which could be very 
well supplied under the Council’s scheme, With regard to роте for 
manufacturing purposes, there would be a large demand for such power if 
this could be given поё only at a low price, but of the right kind’ 
suitable for motors. Atthe present time manufacturers in London 
are limited to steam, to hydraulic power and to gas in addition to 
electricity, whereas if a cheap and reliable supply of electric energy were 
given many of the existing forms of power would be given up in its 
favour. Some authorised distributors are already supplying energy for 
power, but some also are supplying on a system which is not altogether 
suitable for electric driving. For electric heating also a cheap виру 
would be popular. At present it does not pay to adopt electric heating 
at existing lighting rates, and even power rates are none too low to ensure 
a rapid increase in the demand. | i . 

In obtaining railway custom will you be depriving any existing under- 
takers of that class of custom ?—No. Few of the existing undertakers 
have Parliamentary powers for the purpose. 

But you will take some of the companies’ lighting load when you deal 
with railways under your Kitson olauge P—Yes. But we limit ourselves 
to 20 per cent. of the energy being used for lighting, and it is quite im- 
possible to supply energy to railway companies for train working without, 
at the the same time, using a portion of it for lighting the trains. In 
the case of our tramways the lighting load amounts to 1,000 н.р. every 
night in addition to the traction load, but I consider that competition 
is justifiable. | 

Would it be necessary to lay a special main for a railway 1—I con- 
sider it would, because the supply that would be required would be 
very large indeed compared with the ordinary output of the authorised 
distributor. As to the stations, those existing would not be equal to 
cope with the load, and it would be undesirable to develop them piecemeal, 
or in the positions in which they are now situate, because these are not 
positions making for a cheap supply. I consider the scheme which will 
be before the Committee in all respects equal to meet the requirements of 
a cheap supply of electricity in the scheduled area. 

To some extent, I suppose, current is now supplied for power at the 
cost of those who take it for light?—I think во. In many cases the 
authorised distributors have treated the power load as a sort of bye- 
product and have been able to charge low rates because they have kept 
up the price for private lighting and street lighting, whereas, їп my view, 
all should be charged on a common basis—that is to say, each kind of 
supply should be charged in accordance with its Pa peen of standing 
charges and running costs. The Council’s scheme has been developed by 
myself, along with Mr. A. L. C. Fell, the Council's chief officer of 
tramways, Mr. H. F. Parshall, Mr. Robert Hammond and Mr. J. F. C. 
Snell, and we are all jointly responsible for the scheme, the area of which 
is 451 sq. miles, 117 miles within the County of London, and about 
334 miles outside, which compares with 387 sq. miles in the scheme of 
last year. 
i (PARLIAMENTARY INTELLIGENCE continued on page 400.) 
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ELECTRICITY SUPPLY IN PARIS. 


At the present time, when the supply of electrical energy 
in the London area is exercising the minds of county 


councillors and engineers alike, it is of some interest to 


note the way in which this problem is being solved in 
Paris. Considering that Paris has strong Socialistic ten- 
dencies, it might have been expected that a municipal 
solution would have been adopted, but this is not the case, 
possibly because the municipal leaders have not been able 
to make up their minds in time before the crisis arrived. 
Up to the present, electrical supply iu that city has been 
in the hands of companies, and the concessions have been 
80 drawn up that at the times of expiration, which occur 
during this and next year,the networks become the property 
of the Municipal Council and the generating stations remain 
the property of the companies. The result is that the 
Council are finding themselves possessors of a network. of 
mains without any means to supply them, x 
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Another curious feature of the bargain is that the net- 
works become the property of the Council, not by right of 
purchase as is usual in this country, but without any pay- 
ment whatever. To the municipal mind this may appear 
to be an advantage, but the fact that the assets of a com- 
pany become reduced to nil at the end of a comparatively 
short concession cannot fail to have a bad effect upon the 
general advantages of the supply. Nominally, of course, 
the companies still have assets, because they retain their 
generating stations, but the value of a generating station 
without a distributing network is comparatively small, 
and the Council will probably erect their own generating 
stations, or purchase those of the companies at a scrap value. 
Consequently electrical energy has been sold at such a 
price as to allow of the whole of the capital being repaid 
in a short time; and considering that the companies have 
had to pass through that period during which the difficulties 
of pioneering work were experienced, it is only natural that 
the price charged should have been very much higher than 
would otherwise have been the case. 

The difficulty with which the Council was faced has been 
met for the time being by a new company, which is to take 
over the generating stations of the old companies and thus 
preserve the continuity of supply. Since, however, the mains 
will now be the property of the Council, this new company 
is to have the use of them in return for a yearly payment 
to the Council of 20 fr. per kilometre of mains and 10 per 
cent. of the gross receipts, and current for public purposes is 
to be supplied at a discount of 30 per cent. off the price for 
private lighting. Moreover, if the prosperity of the company 
increases, the payment to the Council also increases, and in 
no case is the payment to the municipality to be less than 
£120,000 per annum. When all this is taken into account it 
is perhaps surprising that the maximum price permitted is 
not higher than 67d. per unit for lighting and 2:9d. for 
heating and power purposes. These maxima will hold for 
the first six years, after which time the former charge will 
be reduced to 4°8d. 

Having regard to the recent strike at the Paris Electricity 
Works, it is interesting to note the provisions that are to be 
made for providing old age pensions for the workmen. 
Not only is a certain sum to be deducted from the wages 
of each workman and invested in the national securities 
which may be realised when the workinan leaves— 
but this sum is to be increased by a payment on the 
part of the company in many cases amounting to 7 per 
cent. of the employe’s salary. Undoubtedly methods of this 
kind for providing old age pensions are excellent, but if 
the sum so provided may be easily withdrawn it is difficult 
to see how any permanent good effect can be secured. In 
the year 1940 the Council will take over the whole of the 
machinery, buildings and mains without any payment being 
made for them, and as the company is to erect two new 
generating stations having a capacity of atleast 25,000 kw., 
and possibly 50,000 kw., and is to make extensions of mains 
as well, it will be recognised that a really cheap supply of 
electrical energy is almost out of the question. The oneaim 
of the Council appears to be to hamper the undertaking as 
far as possible, and to drive as hard a bargain as can 
bé driven, quite irrespective of what the ultimate effect 
may be. | 


"OBITUARY. 


WILLIAM EDWARD LOUIS GAINE.. 


Last week we announced the postponement of the annual 
staff dinner of the National Telephone Co. owing to the serious 
and quite unexpected illness of the general manager of the 
company, Mr. W. E. L. Gaine. It is with great regret that 
we now learn of the death of Mr. Gaine, which occurred on. 
Tuesday last, from an attack of pneumonia following upon a 
chill. Mr, Gaine was in his customary good health at the 
beginning of last week, so that it is hardly possible for his 
friends to realise that 80 active a man could have passed from 
amongst us after so short an illness. His loss comes as a 
shock to a very large circle of frionds and acquaintances, who 
have followed with interest his strenuous career for the past 
score of years. 

Mr. Gaine was born in London in 1851. After leaving 
school he was articled to Мт, Compton Smith, solicitor, of 
Lincoln's Inn Fields, and after serving his articles was ad- 
mitted a solicitor of the High Court. He very soon gave 
evidence of his abilities, and was appointed, at the age of 23, 
Town Clerk of the County Borough of Blackburn, Lancs. (and 
subsequently Clerk of the Peace), an appointment which he 
held until 1892. During the whole of this period he was one 
of the best-known and most able municipal officera in the 
county, and no one who knew him at that time was surprised 
when they learned of his being appointed to the important and 
most responsible position of general manager to the National 
Telephone Co. The board of directors of the company recog- 
nised in Mr. Gaine a man of strong individuality and adminis- 
trative ability, and he was given from the first à free hand to 
organise and develop a business which even iu those compara- 
tively early days gave promise of great expansion. Mr. Gaine's 
first work in his new appointment took the form of concen- 
trating telephonic enterprise in this country, and within a short 
time the three local telephone companies which then existed in 
different parts of the United Kingdom became absorbed in the 
National Telephone Co., until the National Company became, 
except for some slight competition from the Post Office, the 
sole provider of telephonic communication in the kingdom. 
The acquisition of the competing companies at once compelled 
attention to the necessity for organisation, which at that time 
was lacking, and it became Mr. Gaine's duty, as it was his 
pleasure, to set about the work of thorough organisation and 
regulation of the telephone service. The labour involved was 
enormous, and few men could have-withstood the physical 
strain for which this huge undertaking called ; and we have 
heard Mr. Gaine express the view that he was successful 
beyond his greatest expectations. 

In this great work Mr. Gaine's early training in the law, 
and the system and regularity necessary in his position as a 
high municipal official, had well prepared him for his task, 
and those who have been present on many memorable occa- 
sions when he has presided at the pleasant annual functions 
associated with the National Telephone Co. will remember 
how readily he expressed his appreciation of the great assist- 
ance he had always received from the members of his staff, and 
how grateful he was for the confidence placed in him by his 
directors throughout the entire period of his onerous labours. 

Mr. Gaine eminently combined the qualities of the nego- 
tiator with those of the pleader, and in the attacks made from 
time to time upon the National Company he was always to be 


relied upon to put the case for the company with dignity and 


conciseness, and in the majority of cases where litigation, 
arbitration or hard fighting had to be undertaken his efforts on 
the company's behalf proved successful. In the prolonged and 
fateful negotiations with the Post Office, it has been generally 
recognised by those behind the scenesthat Mr. Gaine's strenuous 
endeavours and his skill in negotiation have served the company 
to great advantage. His guiding hand and close acquaintance 
with the points at issue between the parties will be sadly 
missed by all who have a financial interest in the National 
Company. 

To Mr. Gaine's family, to the staff of the company, and to 
the directors and shareholdera we'offer our sincere condolence. 
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ILLUMINATION AND SOME ILLUMINANTS.* 
BY J. D. MACKENZIE. 


In the following remarks I &m not bringing forward anything 
original or even novel in itself, but have endeavoured to discuss 
what seem necessary qualifications for successful illumination and 
how these may be attained in prae. Notwithstanding the vast 
amount of electrical energy which is usei for power purposes, and 
that so much attention is devoted—and justly so—to what may, 
generically, be termed heavy electrical engineering, I yet venture 
to assert that no part of the immense ground covered by ele:trical 
science is so constantly and prominently in the public eye as that 
of electric lighting; and hence it is only right that a little more 
attention should be shown to the best methods of illumination. A 

ood deal has lately been written about the Newer Incandescent 

amps," giving details of improvements and suggestions for more 
improvements, but one finds that very little has been said about 
how to place even the doomed (2) carbon filament lamp во as to 
improve its efficiency as an illuminant. | 

The author describes the construction of the human eye, and 
shows that there is one peculiarity of the eye which it is essential to 
notice, and that is the fact that it is always attracted to the brightest 
object in the field of vision. Also, if there are a multiplicity of 
bright objects, such act as a distraction to the eye and prevent the 
feeling of restfulness во essential to full and free vision. 

Some Illuminants.— Having seen how light is rendered into 
human vision, it becomes necessary to consider some of the various 
illuminants in general use, in so far as their properties affect the 
question of efficient illumination. The commonest form of illumi- 
nant we have is the paraffin or stearine candle, which gives a 
yellowish-coloured light with an intrinsic brilliancy of about 8 c.p. 
to 4c.p. per square inch, 

In acetylene gas we have an illuminant with a spectrum very 
closely approaching that of sunlight, consequently giving а white 


light whose intrinsic brilliancy is from 75 с.р. to 100 c.p. per square 


inch. 
. Incandescent gives us a spectrum in which green rays tend to 
predominate, and it has an intrinsic brilliancy of 20 c.p. to 40 c.p. 
per square inch. | 

The carbon filament electric incandescent lamp, giving a spectrum 
in whic yellow and orange rays predominate, has an intrinsic 
brilliancy of from 200 c.p. to 800 c.p. per square inch. 

The metallic filament lamps, with a rather whiter light, have an 
intrinsic brilliancy varying from 400 c.p. to 600 c.p. per square inch. 

The Nernst lamp, а whitish light with an intrinsic brilliancy of 
bare glower of about 1,000 c.p. per square inch. | 


The шеге vapour lamp shows а spectrum without any red 
rays, and chiefly comprising the yellow, blue, violet and green rays, 
and has an intrinsic brilliancy of about 5 c.p. to 10 c.p. per square inch. 


The Moore tube light, with rose or orange-tinted light, has an 
intrinsic brilliancy of about 1 c. p. to 1:5 с.р. per square inch. 
It must be borne in mind that all the. values given for intrinsic 
brilliancy are at best only rough approximations, and those for the 
metallic filament, mercury vapour and Moore tube are especially so, 
ав they are calculated from very insufficient data. 


Intrinsic Brilliancy —By this is meant the value obtained by 
dividing the total candle-power emitted by the area of the illumi- 
nant emitting it. It has & most important bearing on illumina- 
tion, and is generally the factor most often ignored or forgotten in 
the whole scheme. Remembering that the eye is attracted to the 
brightest object in the field of vision, and that the iris adjusts itself 
to suit the maximum intensity of light emitted by this object, it 
will be readily seen that the inclusion of an illuminant of high in- 
trinsic brilliancy in the field of vision may cause the iris to contract 
i far as to actually make surrounding objects almost invisible to 
ihe eye. 2: 


Absorption, Diffusion and Reflection of Light.—Now, the usual 
methods employed to overcome the very apparent fault of too high 
an intrinsic brilliancy of illuminant are to obscure the lamp bulb or 
to enclose the lamp in obscured, opalescent or prismatic globes, or 
even to enclose it in shades of fabric such as sil, or mica, or horn, 
&c. These substances, however, absorb a very considerable amount 
of the total light produced in the illuminants. 

Now, although this method gives us a light-emitting globe of a 
relatively lower intrinsic brilliancy, still it is at the cost of greatly 
reducing the efficiency of our lamps, and in order to indicate what 
such reduction of efficiency amounts to, I have caleulated the 
equivalent efficiency, allowing for a lamp, giving 1 c. p. for every 
17 watts, being placed inside such globes. 

Reflection is а most useful factor in interior illumination. The 
light— from the illuminant —which falls on walls, floors and ceiling 
is reflected backwards and forwards in an infinite number of rays, 
each of which tends to increase the actual illumination of the room. 
* Abstract of à Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers. 


The effect produced in any given case is expressed by the following 
formula :— 


Let C=candle-power of illuminant and k= coefficient of reflection 
of surrounding walls, &e.; then total light, L=C( E 


This is shown in the table, where the actual increase in illumina- 
tion is calculated for various values of k. 


Table.—Increase of Illumination due to Reflection. 
k L(1/1—k).| k. L(1/1— k)! k. L(1/1 - k). 


095.... 2000 | 060.... 2°50 | 020.... 125 
0-90 .... 1000 | 040.... 1:66 010.... 111 
0:80 .. 500 | 030.... 1°42 | 005.... 1:05 
0-75 .. 4-00 | 


These figures indicate that in an ordinary room under ordinary 
conditions it is quite possible that the diffuse reflection from walls 
ae ceiling may easily double the illumination due to the illuminant 

one. 


Artificial Illumanation.—Haaving considered the various factors 
determining the application of light to illuminating purposes, the 


next point is to iavestigate how best to carry these principles into 


practical effect. My opinion is that our principal aim ought to be 
the getting of a fairly close imitation of daylight. My principal reason 
for this is that no artificial illumination yet produced is во easy and 
pleasant to the eyes as daylight, and, therefore, although we can 
never hope to reach а perfect daylight effect, it is something surely 
worth aiming for. 

In order to imitate daylight we must conform to some necessary 
conditions: (1) The spectrum of the light should approximate to 
that of daylight. (2) The illuminant must not be anywhere within 
the usual field of vision. (3) A larger degree of diffusion must be 
obtained. (4) Perfect diffusion must be avoided. (5) Direct reflec- 
tion of the light must also be avoided. (0) The intensity of the 
illumination must not exceed & definite amount. 

The effect of (1) is to place certain illuminants at once out of the 
field, were we to insist strictly on adherence to such a condition. 
The eye, however, can bear а greater amount of yellow- and orange- 
tinted light than it can any other, and hence illuminants giving off 
& preponderance of such rays seem to strain the eye less than others. 
An instance is the flame arc lamp with its yellow- or orange-tint+d 
light; although the intrinsic brilliancy of the lamp is much greater 
than that of the ordinary open arc, the eye can look longer and with 
less fatigue at the flame arc lamp. 

The considerations necessitating (2) have already been explained, 
and it is scarcely necessary to mention that only in the very rarest 
cases is this condition fulfilled in ordinary domestic illumination. 
There seems a very general belief that the indirect method of illu. 
mination is most wasteful. Reference to tables will show that 50 per 
cent. of the light given by an illuminant is lost in passing through an 
opal globe, while a whitewashed wall or ceiling will reflect light 
with a loss of only 20 per cent. Of course with indirect illumination 
there must be a double reflection—namely, a direct reflection from 
reflectors of the highest class (placed behind the illuminant) on the 
ceiling, and then the diffused reflection from the latter, assisted by 
similar reflection from the walls and floors, gives the resultant illu- 
mination. At the same time in actual practice it will be found that 
the difference in efficiency of the two methods is not so great as 
many are inclined to think. 

As regards (B) and (4), it is certainly necessary to obtain & great 
degree of diffusion such as we possessin ordinary daylight, but it is just 
as necessary to avoid perfect diffusion such as takes place with day- 
light enshrouded in a white fog. Such a state of matters is very 
trying to the eye, owing to the fact that the light and shade effects 
are nullified, and hence everything appears so flat that the eye is 
strained in an endeavour to distinguish the forms of objects. In 
this matter of too much diffusion many of the installations carried . 
out on the indirect method have failed owing to the appearanco of 
flatness obtained by light falling on objects in every direction. To 
obviate such а defect the correct method will be found by adhering 
closely to the primary condition laid down at the beginning, to 
imitate daylight." In ап ordinary room the light comes in through 
windows placed at one end and perhaps one side, and hence objects 
in the room appear bright on the side next the source of light and 
in shadow on the other side. If now the illuminants intended to 
replace the daylight are grouped more closely about the windows 
then а greater effective illumination will be given in one direction 
than in another. 

Conditions (5) апа (6) are also very necessary, but are often 
ignored. Unfortunately for our eyesight, and for the eyesight of the 
rising generation, there seems to be a craze for increased illumina- 
tion, and tho effect is seen in the alarming increase in ophthalmic 
disease. Even Mr. Swinburne, in his recent Paper, has made the 
startling remark that the new high-efficiency lamps will lead to con- 
sumers replacing their 16 c.p. lamps by others of 25 c.p. to 50 c.p. 
We should strenuously endeavour to prevent such а calamity. 

Having indicated the faults of present methods of illumjnation, 
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and the several conditions necessary for successful treatment of any 
given case, this Paper would not be complete without some indica- 
tion being given as to the ideal method (in the writer's opinion) of 
applying the illuminants to their proper purpose. Take, for 
example, a show window on some business thoroughfare; here the 
object aimed at is to give а brilliant illumination of the goods, and 
the method familiarised by the Linolite system is on right lines, 
and eminently satisfactory wherever it has been properly installed. 
In such a case as this it is quite unnecessary to guard entirely 
against direct reflection, because in the case of jewellery, for 
SEDE direct reflection is desired in order to properly exhibit the 
articles. 

In domestic lighting it is suggested that high-efficiency lamps, 
such as the tantalum, should be arranged in straight tubes, backed 
by reflectors and placed along behind a deep frieze moulding ; the 
principal intensity of illumination to come from one definite direc- 
tion, preferably from the direction in which daylight enters; the 
ceiling from which the diffuse reflection is desired to be of а white 
matt surface and walls preferably of light tints. These high-efficiency 
lamps could be arranged in lengths of, say, 12in., giving four in 
series on 200 to 250 volts; the total number of lamps being installed 
according to the highest intensity of illumination desired, and such 
switching arrangements made as would enable two or more com- 
binations to be made whereby this intensity might be reduced. 

For halls and public buildings, where ceilings are high, а com- 
bination of direct and indirect illumination might be necessary, and 
it is impossible to set down any definite rule for such cases. At the 
same time, attention to the conditions set down would go far to 
give a satisfactory result artistically and physiologically. 


THE DIELECTRIC CONSTANT OF ICE.* 
BY F, BEAULARD. 


The method employed consists in measuring the moment of the 
couple to which the electric substance is subject in a Hertzian 
field when given a suitable form, which is not symmetrical with 
respect to the direction of the field. 

The ellipsoidal shape is perfectly suitable ; the couple experienced 
tends to turn the dielectric in such a way that the direction of the 
greatest dimension of the body coincides with that of the field. The 
rotation of the suspended system provokes an elastic reaction, and 
there is equilibrium when the moment of the couple of torsion 
equals the moment of the rotating couple.] 

The relation given by Graetz and Fomm is— 

Са= X PUL—M) sin 49 — a), 

2(1- Fx M) - XL) 
where Ө is the original angle between the field and the major axis 
of the ellipsoid ; a is the rotation of the system ; Ca is the torsional 
couple; L,M,N, are constants depending upon the size of the axis ; 
they are the partial derivatives of a definite elliptic integral, and 
are known for a given ellipsoid; К is the dielectric constant, and 
equals 1+4rx; v is the volume of the ellipsoid, and @ the field 
intensity. 

The length of spark at the micrometer gives the maximum P.D. 
V., whence the effective P.D. and the value of the field 

p=}. Y» 
/2 4 
where d represents the distance between the two condenter plates 
confining the Hertzian field. The wave-length d =85 m. 

The experiments concern pure ice and water in the neighbour- 

hood of the freezing point. The water was introduced into an 
ellipsoidal vessel of thin glass, and the system remained for a 
whole winter's night exposed to the temperature of the laboratory; 
in the morning there was no freezing, but it could easily be 
brought about with suitable precautions against breakage by a jet 
of methyl chloride. 

Measurements were carried out with (1) ice; (2) a mixture of 
water and ice; (8) melted ice; the glass envelope was allowed 
for by а preliminary measurement with the vessel when empty. 

The following are the results :— 


1. Ice from pure water К = 1:455 

2. Mixture of ice and water..... ИИТ К = 1:987 
E e 2:280 : 
J D e 2:477 
8 rm o s 2:586 

3. Water (near Odeg.) .................. K-3:072 


It follows from this : — 

(a) That the dielectric constant of ice is of the order of magnitude 
of the square of the refractive index (n*— 1:71). 

(b) That the specific inductive capacity of water near Odeg. is 
notably below the value (K = 11) which I previously communicated 
to the Academy. This reduction of the dielectric constant is en- 
tirely due to the diminished solubility of glass in water at the lower 
temperatures, as I have directly verified. 


* Translated from the Comptes Rendus for April 29, 1907. 
+ See Comptes Rendus, p. 656, 1905, П. 


USE OF CONDENSER BATTERIES. 


In our issue of January 4, 1907, we gave a description of a new type 
of condenser designed by M. Moscicki and suitable for high voltages. 
These condensers are made by the Société Générale des Conden- 
sateurs Electriques of Fribourg (Switzerland). The condenser 
elements are made of glass tabes with thickened necks, and have 
а chemical deposit of silver inside and out, over which is a thicker 
layer of copper. The following notes on the utility of such con- 
densers are based on an interesting pamphlet on the subject issued 
by the makers :— 

The principal uses of condensers are in connection with lightning 
arresters, wireless telegraphy and on alternating circuits. With 
regard to the first, existing penning arresters for the protection of 
overhead lines may be divided into two classes: (1) Arresters with 
а spark-gap and with or without resistances ; (2) Arresters only 
with resistances. 


Fio. 1. 


The former ty pe cannot be adjusted with safety for a smaller gap 
than 6mm., corresponding to a pressure of 16,000 volts, which 
means considerable increase of pressure on some circuits, aud, 
moreover, it is necessary to connect a resistance in series to limit 
the flow of current to earth to a small value. This type also causes 
excessive voltages at the instant of breaking the arc. Lightning 
arresters with liquid resistance allow atmospheric discharges to flow 
to earth, but the current is necessarily limited to small amounts, 
although experiments have shown that atmospheric discharges can 
attain several hundred amperes. By the use of condenser batteries 
itis, however, possible to protect circuits simultaneously against in- 
duced high-frequency currents, against static charges and against 
excessive voltages produced by the sudden variations of the load on 
the machines and by the working of the switches. 

The principle of the working of these lightning arresters is based 
upon the fact that the flow through a coridenser is proportional not 

8 
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Fic. 2. 


only to the difference of potential between the two plates, but also 
to the frequency of the current. If, therefore, we take а battery of 
condensers through which a current of 0*1 ampere passes to earth 
under the influence of the normal voltage of the line and assuming 
that the frequency of the line current is 50, a current of 1,000 amperes 
will be sent through the same battery, if the frequency of the line 
current is 500,000, without the voltage being any higher. Atmo- 
spheric discharges have frequencies of this kind, and the flow to 
earth can be enormous without the pressure in the line exceeding 
the normal. | 

. By arranging the installation, as shown in Fig. 1, where А and B 
are feed wires coming from a high-pressure generator having a fre- 
quency of 60, C, C condenser batteries, e, e the balls of the air-gap, 
it is possible to regulate the capacities so as to obtain in the circuit 
formed by the four batteries and the two air-gaps resonance currents 
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of very high frequency, for instance, 500,000 to 600,000. Now place 
as a shunt in one of the gaps a resistance constituted by a german 
silver wire enclosed in a glass tube full of water. Let the resistance 
of this wire be 7 ohms. If the circuit is caused to resonate, sparks 
will be produced between the balls of the gap when the balls are 
placed at such a distance apart that the arc corresponds to a voltage 
of 14,000 volts. Since this figure also represents the voltage at the 
terminals of the resistance, it follows that for a moment a maximum 
current of about 2,000 amperes is passing through the resistance. 
This maximum is, however, produced only during an exceedingly 
short time. 

The cases in which it is impossible to find on the apparatus of 
the circuit (generators or transformers) a sufficient number of 
neutral points for completely protecting it are very rare. In such 
cases the method shown in Fig. 2 is adopted, consisting in inserting 
a choking coil branched direct between the conduetors of the circuit. 
The working will be the same, but the apparatus will be more 
expensive. Condenser batteries must be installed at each entrance 
to a station, but one choking coil will be sufficient to protect a 
circuit with a radius of about 80 km. to 85 km. against the static 
charges. 

The agents in this country are Messrs. Isenthal & Co. 


..... 


CORRESPONDENCE. 


TIME’S REVENGES—INSULATED RETURNS, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Ten years ago I was endeavouring to persuade the 
engineers of tubular electric railways that they were really 
just as much interested in having insulated returns in their 
tubes as were the workers in scientific laboratories ; and having 
obtained a promise from the promoters of one of these tube 
railways that the return should be insulated, a very well-known 
engineer in Victoria-street remarked to me: “If I had had 
anything to do with the Brompton and Piccadilly Circus Rail- 
way you would not have had your way.” To this I pointed 
out that “if the return be insulated (Jour. Inst. Elec. Eng., 
May 20, 1897, p. 529) a much larger drop of pressure can be 
used with the return conductor, that the electric railway 
companies will be freed from trouble following from inter- 
ference with telegraph lines, interference with telephone lines, 
damage to pipes through electrolysis, will diminish the risk of 
breakdowns, the risk of employés receiving shocks, &c." 

And I mentioned (bottom of page 528) “ that, of course, it is 
very difficult, when you represent a scientific college, to make 
people understand that you may be just as much interested - not 
necessarily in the pecuniary sense, but really just as much inte- 
rested—in the success of electric railways as in the success of 
the experiments carried out by students in your laboratories." 

Another well-known engineer urged that, as you had to lay 
down rails to carry the trains, it was a pity not to use the 
same conductors to carry the current. То that I replied 
(Jour. Inst. Elec. Eng., April 28, 1898, p. 472) that nobody used 
the sheathing of our electric light cables as a return conductor, 
or even as part of it, and I asked the question, “ Why not use 
them as the railway companies do, use the rails for the trains 
to run on, and, if you want to do something else, use some- 
thing else to do it with ?" 

I pointed out that “it was a very old-fashioned idea 
that you must do everything by the same means. We used 
to have a hole in the roof of our houses to let out the smoke, 
and let in the light, and do the ventilation, but now we have 
abandoned this univeraal method ; we differentiate." 

But, of course, ten years ago it was only by Act of 
Parliament that you could induce electric railways to employ 
what was best for themselves, viz, an insulated return, 
and on May 20, 1897, I was able to report at a meeting 
of our Institution (Vol. XXVI., p. 528, of the Journal) 
"that in the case of the three lines (1) to run between 
Hammersmith and the City; (2) the line to run from South 
Kensington to Piccadilly Circus (now extended to King's 
Cross and Finsbury Park) ; and (3) the express line to run in a 
deep tunnel under the inner circle of the District Railway (in 
which deep grave the undertakers appear to have buried the 
quick with the dead) whether these lines be worked on the two 
or the three-wire system, whether the current be direct or 


alternating, the return shall be insulated throughout to the 
satisfaction of the City and Guilds of London Institute and of 
the Science and Art Department, or what will shortly be 
conjointly known as the Imperial College of Science and 
Technology at South Kensington. 

The first new electric railway actually opened after the 
passing of these Acts of Parliament was the King's Cross and 
City line, and I remarked to the engineer on its completion, 
«І see that, although you were compelled by no Act of 
Parliament, you have used an insulated return." “ Yes, we 
have adopted the system you recommended," he replied. On 
the opening of the next, the Bakerloo, I made the same 
remark, and this engineer’s answer was: Yes, we are beginning 
to think there is something in what you urged on us some 
years ago.” To-morrow, Saturday, the 22nd inst., when the last 
of the present group of underground electric railways, the Hamp- 
stead tube, is opened, doubtless the reply that will be made by 
the engineer regarding the utilisation of an insulated return 
will be: “ Oh, yes! don't you know the newest and best way of 
constructing a tubular electric railway ? "This is the latest 
American practice.“ —I am, &c., W. E. AYRTON. 

Central Technical College, June 21. 


ELECTROLYTIO COPPER TUBES. 
TO THE EDITOR OF THE ELECTRICIAN, 


бтк: Your issue of May 10 last contained the description of 
a new method of making seamless copper tubes by electro- 
deposition, yielding smooth and compact layers in consequence 
of an addition to the solution of fine-powdered, sharp-edged 
matters, as, for example, silicious sinter, which grind the surface 
of the revolving cathodes, thereby smoothing and cleansing it. 

In a letter directed to The Electrician and published in your 
issue of May 17, Mr. Sherard Cowper-Coles compares this 
new process with another invented by him and having the 
same aim—z.e., the production of smooth and strong copper 
tubes by electro-deposition, but having as only means for 
the smoothing of the stratum of copper the fast rotation 
of the cathodes, and comes to the conclusion that his process 
is far superior to the new one. The arguments, however, 
which he presents to that effect seem to be intended for 
the novices in electro-deposition among the readers of your 
paper, for the figures given by him cannot stand a serious and 
expert consideration. 

First, he states that his method allows the use of far higher 
current-densities—up to 200 amperes per square foot —and 
therefore permits the production of tubes in a shorter time 
than that required by the new process. This assertion, how- 
ever, is completely erroneous. It would be possible to apply 
such intensities with the new method, but it is not done 
because of practical reasons. We can only suppose that Mr. 
Cowper-Coles applies these intensities only when he exhibits 
his method, but never when he practically executes it. It 
must always be borne in mind that the application of such 
high-current densities will very easily cause disturbances, 
especially excessive heating of the electrolyte, and that there- 
fore their use cannot be considered as rational. 

If Mr. Cowper-Coles further assumes that his method 
requires much lower tension than the new method—0' 75 volt 
instead of 2:5 volts— we may say that this is а comparison 
whereby an expert can never be influenced. Everyone who 
has experience in electro-deposition knows that the tension in 
those cases does not depend on the method, but only on the 
distance between the electrodes and on the quality of the 
copper employed as anodes. Taking as anodes sheets of 
chemically pure copper, and placing the electrodes very near 
together, it would occasionally even be possible to work with 
currents of still lower tension than that cited by Mr. Cowper- 
Coles—and that not only with his method, but with any 
method whatever. The question is only, what object is desired. 

In case it is only intended to exhibit an apparatus, it will 
be of no importance whether cheap raw copper or expensive 
pure copper be employed as anodes, and if less stress is laid 
upon certainty of work than upon saving in power, it will be 
admissible to place both electrodes even at the highest speed 
at а minimum distance apart. That can be done equally well 
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with one method as with another, and the fact that in one or 
the other case the process is a different one is no proof of the 
difference of the methods but only of the different conception 
about the surest and most practical arrangement and execution 
of the work. 

Comparing these two methods with each other without bias 
and prejudice, you will find that the fundamental idea of both 
is the same —i. e., to prevent the noxious formation of gas and 
roughness of the deposit due to this on the cathode, by a con- 
stant rotation of it. With the new process—solution with 
silicious sinter—the fine powdered substances added to the 
solution will always be stirred up by this rotation во that they 


grind the surface of the cathodes, thereby removing all inad- 


missible deposits. The speed of rotation may under ordinary 
circumstances be a moderate one, as substances like silicious 
sinter are very easily kept in suspension in the electrolyte. 

The old method of Mr. Cowper-Coles removes the gas 
bubbles and other noxious deposits only by the action of the 
solution on the rotating cathode, but in order to attain this 
effect a very high s ed of rotation is required—according to 
the statement of Cowper-Coles himself, 50 to 100 times as 
great as that of the new method with silicious sinter. Which 
of the two methods will be the best for a practical application, 
that at а low or that at a high speed of rotation, is а ques- 
tion which need not be replied to by us, but which gives the 
reply itself. 

А. further question is, which of the two methods yields 
really the best and most satisfactory results? The reply is 
very easily given. The product obtained by means of the 
new process, according to most searching trials made in State 
laboratories, is one of first-class quality and of a tensile 
strength and resistance far higher that those required, for 
instance, by the naval authorities. Forthe tubes produced by 
the old process of Mr. Cowper-Coles testimonials are not to be 
had, and consequently no proof whatever is given that the 
effect pursued with the high speed of rotation may be really 
obtained.— We are, &c , G. LANGBEIN & Со. 

Leipzig Sellerhausen, June 13. 


BRONZING AND PLATING FINISHED FITTINGS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Ав manufacturers of electrical accessories, we note 
with regret that a matter showing considerable want of thought 
amongst contractors, art metal workers, platers, &c., is now 
greatly on the increase. 

We refer to the treatment electrical accessories receive when 
any special bronzing has to be matched or plating work done, 
more particularly in regerd to switches, wall connections, &c., 
and think it is about time some protest was made, as otherwise 
decent workmanship and materials will continue to be spoilt. 

It appears that when plating or any special finish is required, 
the whole article is plunged into the cleaning, plating or bronz- 
ing bath, as the case may be, without thought as to the ultimate 
result, instead of separately treating the parts before they are 
assembled. 

These hot, corrosive, acid and alkali solutions remove the 
protecting coat of tin from steel springs and produce rust, 
creep under terminals, contact springs and between insulated 
surfaces, &c., the ultimate result being verdigris or oxide, 
which produce a rotting of the parts, resistance, heating and 
consequent breakdown of insulation, besides rendering the 
user liable to shock ; in addition to these defects the articles 
present a very dilapidated appearance, discrediting those who 
аге in no way responsible for their inefficient “ finished ” con- 
dition, The client pays an extra price for a special finish, 
but it is obvious that he obtains instead ап inferior article 
where such methods are in practice, and we cannot think that 
architects, consulting engineers or their clients are aware of 
the prevalence of this haphazard method of carrying out their 
instructions when dealing with what would otherwise be 
decent material. We would respectfully suggest that a closer 
inspection be made of the metal parts of finished goods, when 
such slipshod work would be quickly brought to light and the 
blame placed in the right quarter.—We are, &c., 

London, June 12. A, P. LUNDBERG & SONS, 
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CORRUGATION IN TRAM RAILS, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I donot wish to evade the questions by “ Road Inspec- 
tor,” but my last letter being so long was my reason for not 
replying. As regards the “straight” line, in the instance I 
referred to they appear as straight as it is practicable to make 
them, but by the way the corrugations dodge from one side to 
the other, I admit that “Road Inspector’s” explanation appears 
the correct one, and that they are not truly straight ; they are 
on a slight up-gradient which gives the necessary slip, and I 
think my Ed drool as to “ Ње absence of corrugations on 
the inner rail," on p. 190, accounts for the rest. He also asks, 
do I think my suggested remedy will “ help the outer wheel to 
gain the 30 ft. ? I intended my figures to show that if, instead 
of 5,409 skids to thecircle of 0:065 in. each, by strengthening the 
frame and axle we could make the outer wheel take (twice the 
number) 10,818 skids of 0:0325 in., and thereby reduce the 
pitch from 24 in. to ljin, the wheels by bridging would 
prevent corrugation forming. I do not suggest that my remedy 
will assist by reducing the friction when rounding curves,as 
there will be exactly the same amount as before, but, by push- 
ing the lagging outer wheel along by a frame that is rigidly · 
backed up, I should hope to prevent the continuous partial 
skid of a new or uncorrugated rail breaking up into the 
intermittent skids which are necessary to produce or increase 
corrugation. 

I account for corrugations appearing when hand brakes 
are applied by the fact that the hand-brake spindle being on 
one (the right) side, this is more effective on the right-hand 
wheel by reason of the direct pull of the connecting rod, con- 
sequently the left wheel is retarded more by its axle than its 
rim, and the springy torque of the axle is brought into play 
much the same as in the end drive.—I am, &c., 

Leeds, June 17. J. H. Bricus. 


“ INTERPOLES." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : As your paper has а more than journalistic reputation 
in literature I am sorry to notice a lapse from legitimate 
English in your pages, as well as in those of other technical 
publications. 

The word “ Interpole ” has come into our vocabulary quite 
unbidden, and it would be as well to inquire as to its right 
there before it acquires the sanction of lóng use. 

Words like “interruption,” or “interference” convey a 
definite idea of a definite thing, and make sense when trans- 
lated into good Anglo-Saxon. ‘‘ Interpole ”—“ a pole between 
—on the other hand means nothing, as the meaning is not 
completed. What is the pole between, or what is it doing 
there! “Intermediate pole or“ interpolar pole would make 
sense, as in one case state and in the other position is defined. 

* Inter," in fact, has not à complete meaning in itself, and 
should only occur in conjunction with a word defining condi- 
tion, motion, or position. 

I hope life is yet long enough to allow us to speak of “ inter- 
mediate " or auxiliary poles" and save technical literature 
from yet another crime.—I am, &c., S. E. G. 

[We fear that the term ‘‘interpole ” is too convenient to be 
dropped. Itis probably not so much loss of time as loss of 
energy that will prevent people from speaking of intermediate 
pole” motors, or “interpolar pole," motors, when“ interpole ” 
motors will do. Moreover, is not something to be taken as 
understood in this term just as much as in the accepted word 
“intersection ” ?—EpD. Z.] 


PATENTS IN 1906. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your admirable review of the report of the Comp- 
troller-General of Patents for last year just issued you make 
a little slip to which you will pardon my drawing your atten- 
tion. Yousay: It is also noticeable that whereas in the 10 
years prior to 1905 the average annual number of applications 
which became void due to corresponding complete specifica- 
tions not being filed was 196; in 1905 no less than 1,374 
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became void in this way. This, no doubt, is due also to the 
official investigations.” т : | 

As this percentage is 80 0 р {о my.own experience, 
and as the suggested cause would leave your readers to infer 
that the official search is made prior to the complete being 
filed, viz., after lodging provisional—which, unfortunately, is 
not the case—I am taking the Jiberty of referring you to the 
actual report itself, from which you will see that this increase 
in applications which became void was due to correspond- 
ing complete specifications not having been accepted with- 
in the statutory period. The completes were filed and 
the stamp fees paid, but after getting an adverse report 
on novelty the would-be patentee either gave up the idea 
of obtaining a patent with a “reference,” or abandoned 
tho application through ignorance of or inability to comply 
with the official requirements, whilst in many cases my practice 
shows that these applicants wisely supplanted such abandoned 
applications with new completes, so drawn up that, with im- 
provements therein, they constituted an advance upon the 
state of the art disclosed by the 50 years search, and so prob- 
ably secured better title deeds than would have been the case 
had they permitted the abandoned first completes to pass for- 
ward to allowance.—I am, &c., BenJ. T. KING, 

165, Queen Victoria-street, E.C., | 

June 20. 


B.T.-H. FLAME ARC LAMPS. 


The new types of B.T.-H. flame arc lamps are mado for either 
continuous ог: alternating.current circuits, and are claime1 io be 
weather-proof, dust-proof, and suitable for outside or inside use. 


It is claimed that they do not give off objectionable fumes, and.the 
deposits from the carbons are not allowed to reach the working parts. 
- The differential method of control, with shunt and series magnets, 
is used. The shunt magnets are wound with wire having & patent 
enamel insulation which does not deteriorate with heat or moisture. 


The carbons are arranged at an acute angle, and are fed by gravity, 
the feeding mechanism being simple in construction. The design 
is simple, and is without clockwork, spiral springs or stampings, 
&nd mechanical and electrical adjustments can be made without 
returning the lamps to the factory. | 

«Standard D.C. lamps are made for a current of 8 amperes, and 
А C. lamps for 10 amperes and 50 frequency. Lamps suitable for 
other currents and frequencies can be supplied on special order. For 
series burning, 50 volts per lamp should be allowed. Both A.C. 
and D.C. lamps are made in two sizes. The longer takes 24 in. 
carbons and burns 17 hours; the shorter takes 16in. carbons and 
burns 10 hours: | EA 

Line resistances are made of special non-expansive wire, wound 
on porcelain cylinders. A substitutional resistance and cut-out is 
required for each D.C. lamp when the line voltage exceeds 230. 
In case of failure of a lamp from any cause an equivalent resis- 
tance is automatically switched in, and the remaining lamps burn 
without interruption. The standard form is weather-proof, and 
arranged for hanging directly above the lamp, but, on special order, 
they mn be supplied on brackets for mounting in a pole base or on 
& wall. | | Еее. 

Compensators are required for A.C. lamps when the voltage 1s 
above 120. The primary is connected across the line, and two 
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lamps are connected in series across the secondary. Special com- 
pensators can be supplied for any usual line voltage or number of 
lamps. 

The globes are of light opalescent glass, 10 in. in diameter, and 
are fitted with wire netting to hold the globe together in case of 
breakage. 


FOURTH ENGINEERING CONFERENCE, 
JUNE 19-24, 1907. | 
(Continued from page 387 of the present issue.) 


Oo Thursday the following Paper was read in Section IT. 
(harbours, docks and canals). The other Papers in this 
section were not of electrical interest. 


DOCK-EQUIPMENT; INCLUDING THE RELATIVE AD- 
VANTAGES ОР ELECTRIC AND HYDRAULIC 
APPLIANCES. | 


BY W. W. SQUIRE. 


Certain appliances such as gates, caissons, and sluices, appliances 
for mooring vessels, navigation lights and signals; dry docks and 
other items of equipment relating specially to the safety, handling 
апа convenience of vessels, are generally speaking common to most 
docks and are independent of the kind of trade to be accommodated. 

The particular kind of equipment in relation to cargo is governed 
partly by the description of cargo imported and exported, the demand 
for direct shipment and ex-ship delivery, the bulk of cargoes and the 
speed of working to be provided for, and to some extent also by the 
conditions of climate, mode of conducting business and other circum- 
stances at the ports of shipment and discharge respectively. 

For direct shipment and delivery of cargo, roads, railway-lines 
and accommodation for lighters may be necessary each in a greater 
or less degree. For cargo in transit accommodation is required 
either in the open or under cover. For storage, open spaces and 
warehouses are provided, together with various inechanical appli- 
ances for shipping, discharging. and handling cargo. For general 
purposes, provision must be made for inside and outside lighting and 
for the supply and distribution of power. | 
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In these days of large cargo-vessels and quick despatch, the 
arrangement of railways and transit sheds is perhaps the most 
important question, and next comes that of the most suitable ap- 
pliances for the mechanical handling of cargo. For discharging 
very large vessels rapidly means must be provided for removing 
some of the cargo from the wharf almost as soon as landed, e.g., 
grain can be conveyed to granaries; food produce to cool or cold 
chambers, and timber to stacking grounds, all situated at a distance 
from the wharf where sorting and delivery can be done without 
impeding the work alongside the vessel. 

The important question for discussion is the advantage of working 
the machinery in connection with the gates and sluices, the various 
cranes, transporters, lifts, hoists and capstans required for the me- 
chanical handling of cargo, electrically or by hydraulic pressure. 

Though endeavours have been made to apply electric machinery 
to the opening and closing of dock-gates and the opening and 
closing of large sluices, it seems to me that for actuating slow 
moving machinery of this description on a large scale the advantage 
is decidedly in favour of hydraulic pressure even though the pumps 
for supplying the water should themselves be driven electrically. 

For cranes and lifts, especially when the loads normally approxi- 
mate the maximum, the advantage in working appears to be about 
evenly balanced, though the first cost of hydraulic appliances of this 
description is somewhat lower. 

Electric working is eminently suitable for conveyor-bands, and all 
kinds of special lifts, ventilating fans, refrigerating machinery, and 
generally for plant to which rotary engines are applicable. 

On the other hand, although hydraulic machinery is applicable to 
some of these purposes, there are others to which it is quite unsuit- 
able. In cases where it is suitable hydraulic machinery works with 
less noise and without risk of fire. For all such purposes as those 
referred to electric appliances are more compact, more easily operated, 
and if necessary, can be made more readily portable. There is no 
risk of damage to cargo by escaping water. The transmission. cables 
occupy less space and are more easily fixed than hydradffe-pressure 
pipes, but, on the other hand, it is necessary to take special precau- 
tions to ensure protection against fire. In working with variable 
loads the advantage is decidedly with the electric appliances. For 
workshop equipment in connection with the docks, electric appliances 
are proving their superiority. 

With regard to distribution of power to all the various machines, 
electric cables are less costly than hydraulic pipes for conveying the 
same amount of energy, and when worn out have a larger proportion 
of scrap value. There are instances of bydraulic-pressure pipes 
being used for upwards of 80 years without renewal. There is per- 
haps not sufficient experience to gauge the life of electric-power 
cables with any certainty. Electric cables are more easily laid, 
adapt themselves more readily to inequalities and settling of the 
ground, are not liable to complete fracture and consequent stoppage 
of work, and are unaffected by frost. 

But in addition to working the various mechanical appliances 
electricity can be employed throughout the year for internal and 
external lighting—an important advantage when we consider the 
question of the main power-station. Hydraulic machinery, on the 
other hand, can be employed for supplying water for tire extinguish- 
ing purposes, which, however, is an advantage not often required. 

In order to secure the greatest economy in the main power station 
the plant should be capable of meeting the maximum demand for 
power, and the work it is called upon to perform should be such as 
to provide as high а load factor as possible. If we admit that elec- 
tric appliances are more advantageous than hydraulic for the general 
handling of cargo in variable loads on the wharves and in the sheds, 
that they are more suitable for working refrigerating machinery in 
connection with cool chambers and cold storage, and take into con- 
sideration lighting the whole premises by electricity, it would appear 
to be reasonable to conclude that a more favourable load can be 
provided for ал electric generating plant than for a hydraulic 
pumping plant of the same capacity, aud that in consequence 
greater economy in working will result. 

It is difficult to institute а comparison between the cost of an 
electric generating station, capable of supplying light as well as 
power, with the cost of a hydraulic pumping station which will 
supply power only, but for two stations containing plant of equal 
horse power the advantage of firs& cost is in favour of the electric 
machinery. 


With regard to storing energy, one of the most valuable adjuncts 


to the hydraulic system, the accumulator, has so far no such satis- 
factory counterpart in the electric system. The storage battery 
cannot be compared with this simple contrivance as regards cost, 
reliability, and ease of maintenance. 

In conclusion, the tendency towards the use of electric appliances 
referr.d to in a note on this subject at the last conference is 
decidedly on the increase, and the advantages are such as to 
indicate still further development with increased experience. 


DISCUSSION. 
Mr. E. B. ELLINGTON agreed that there were a number of matters in 
docks in which electric power was more suitable than hydraulic, but he 


thought it was agreed that there were also matters in which hydraulic 
power was most suitable. The most important matter in connection with 
the central station was the maximum demand at any short period of time. 
The maximum demand wes in all matters where hydraulic power was 
used much greater than in the case of electric distribution, and that 
was an important result in the working of private plant. If the maximum 
demand was greater because a particular system of supply was adopted 
the cost of working would be,increased, even if in certain applicationsithere 
was less power actually модер The general result of experience was that 
the electric machine at full load was not so economical as the hydraulic 
machine. When hydraulic plant was carefully designed having regard to 
the work it had to do, there would not be in a long series of trials much 
difference in the two systems. The comparisons in the paper were for 
equal power throughout, but one never got equal power. The hydraulic 
apparatus at the station would always be worked at a higher load 
factor; that was, less plant was wanted to do the same work than if it 
was done electrically. That was the effect of the hydraulic accumulator, 
which reduced the horse-power required in the engine and boiler. Ai 
low load factors, such ав were necessary in docks, hydraulic power 
had a great advantage over electric, because reduction of the load factor 
in the hydraulic pumping engine did not reduce the efficiency of the 
machine to anything like the same extent as it did when the engine was 
driving adynamo. Ав to the question of lighting, this was in docks 
largely arc lighting, and the lighting load increased the load factor. A 
Paper by Mr. Raven read before the Institution of Mechanical Engineers 
on Electric Cranes at Middlesbrough stated that when the lighting load 
was put on, the cost of the electric energy was considerably reduced. 

Mr. А. а. LYSTER said Mr. Squire’s statement that electrical equip- 
ment could not perform every operation required from dock machinery 
seemed to point to a combination of electric and hydraulic power, 
whereas hydraulic power could perform practically everything. e did 
not say as economically in every case, as, undoubtedly, with rotary 
machinery and varying loads electricity had an advantage, but in other 
respects the hydraulic appliance was simpler and required less attention 
and repairs. He was not sure whether it was really economical to com- 
bine the two, or whether it was more economical if one had the hydraulic 
system to add to the load rather than introduce an electrical generator 
which would require a new set of conductors, and whether the two gene- 
rating systems would not spoil each othor’s load.. The proportionate cost 
of hydraulic power would be diminished if the output were increased. 
For intermittent loads, such as graving-dock work, he thought the gas 
engine was more economical than the electric motor. 

Dr. CORTHELL said,he came to Europe from America in 1891 to 
examine harbours, ports, &с. He doubted if there was an electric crane 
in operation at that time. Since then they had been introduced at 
Havre, Rotterdam, Hamburg, and many continental ports. From 1900 
to 1902 he was consulting engineer to the Argentine Government. The 
question was then introduced what power was to be used at Rosario 
Docks, and as the result of a visit of two of his assistants to Europe to 
examine electric and hydraulic appliances, it was decided to adopt elec- 
tric working., At Para, Brazil, also everything was being operated by 
electric power, and at Pernambuco everything would be electric. Elec- 
tricity seemed to do the general work better than purely hydraulic. 
The chief engineer of Santos told him they were preparing to take out 
the hydraulic installation and work everything by electricity. At Rio 
Grande they had а large coal deposit and were handling the coal elec- 
trically at the rate of 100 tons per hour. They had also a refrigerating 
apparatus, which would also be worked electrically, and the machine 
shops in the States were drifting into electricity, because cranes, elevators, 
&c., could be worked by electric power better than any other. In calou- 
lating the power needed for a port it should be remembered that the 
lighting was a feature which was шей at night when the power was not 
used so much for cranes. 

Mr. WALTER PITT said Mr. Squire, in saying there had been an ex- 
traordinary development during the last three years, put the matter very 
temperately. This development was due to flexibility. For new ports he 
distinctly held that it would be wise to have an electric station, and new 
ports were in nearly all cases adopting electric power. : 

Mr. W. Н. HUNTER said he had electric and hydraulic cranes working 
at Manchester docks. There were something over 70 hydraulic and 
nearly 70 electric. Some years ago when considering a proposed extension 
which included the provision of a large grain elevator, they decided to adopt 
electricity because the grain elevator could not be worked by hydraulic 
power, and he said unhesitatingly that if they were called upon to repeat 
the proceedings to-morrow he would not, except for one item of equip- 
ment, consider that the question was still a subject for discussion. hey 
had found the electric appliances so much more convenient and more 
flexible that he could not think that anyone who had to begin de novo 
would hesitate now to adopt it. For working dock gates hydraulic power 
was undoubtedly more suitable and economical, the load being practically 
constant ; the same applied to capstans. Some years ago he made a test as 
to the cost of handling a given number of bales of cotton by electric and by 
hydraulic cranes, and the cost was in the former case 18:82d. (exclusive 
of cost of plant) and in the latter 13:56041 (including cost of plant and 
mains). In each case the weight handled was 160 tons. This test, 
however, did not allow for the flexibility of electric working, as both 
cranes were working with twice their average load. He found the 
first cost of hydraulic plant was about 60 per cent. less than that of 
electric, but the maintenance of electric plant was generally less than 
that of hydraulic, so there was something like equilibrium between the 
cost of the two systems. So far as convenience was concerned, there was 
a decided preponderance on the electric side, and men in the holds of 
ships could work better because there was less noise made by electric 
cranes, which enabled the men to hear directions from above. 

Mr. С. 8. MEIK said the engineers for the new King’s Dock at Swansea 
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had lately been considering the power to be adopted there, and had 
collected some statistics. Hydraulic power at Middlesbrough in 
1903 was equivalent to electricity at 2d. per unit, as 1,000 gallons of 
high-pressure water were practically equal to 63 units. At Glasgow 
in 1903 water was costing 17:67d. per 1,000 gallons, equivalent 
to electricity at 27180. per unit. Coming down to the present time, 
at Swansea, for the whole of 1906, he found that hydraulic power 
cost 8:419, per 1,000 gallons, equal to electricity at 1:29d. per unit. 
It appeared to him that at Swansea at the present time they were pro- 
ducing bydraulic power at a lower ре than any other dock, and, he 
thought, at as low a price as it would be possible to produce electricity. 
At Swansea in 1906 the cost per ton of goods handled by hydraulic cranes, 
including interest and depreciation but exclusive of power, was 1:411d. 
per ton. The cost of power, including interest and depreciation, was 
0:377d. per ton, making & total for cost of power, including interest 
and depreciation, of 1:788d. per ton. Mr. Raven had given him some 
figures of the cost of handling the goods by electric cranes at Middles- 
brough. The cost worked out at 2:522d. per ton, considerably more than 
the bydraulic, but Mr. Raven suggested to him in a letter that the extra 
cost was due to the fact that the electric cranes at Middlesbrough were 
lifting goods considerably higher than was the case at Swansea. He 
thought Mr. Hunter would find that as electric cranes got older they would 
be as costly as, if not more costly than, hydraulic cranes to maintain. 
There wasfoo question as regarded flexibility that electricity had the 
&dvantage over hydraulic power. For cranes distributed over a large 
area there was no question that electricity was best. For coal hoists, 
however, hydraulic power was more economical, and the maintenance of 
hydraulic hoists was less than that of electric hoists, 

Mr.C. A. BRERETON agreed with other speakers that hydraulic power 
was more suitable for heavy and electric power for lighter work, such as 
grain elevators, conveyors and cranes, and said this policy was being 
adopted at the new Avonmouth Dock. 

Mr. 8. HOMFRAY said when he visited the United States three years 
ago he was surprised that the ore-discharging appliances on the lakes 
were hydraulic, and was told nothing else would work them. Ву far the 
greater number of elevators were also hydraulic, and he was told “ the 
electric ones cannot work to schedule time.” 

Mr. G. N. ABERNETHY agreed as to the suitability of hydraulic and 
electric power for heavy and light work respectively, and said that, as 
electricity for docks could be obtained from the town supply, the instal- 
lation of electric generating plant as well as hydraulic plant was not 
necessary. 

Mr. W. STOKES was doubtful whether the hydraulic accumulator 
would be so he'pful as was supposed. A hydraulic accumulator which 
would store up to 500 н.р. for one minute was a big thing. A 10 per 
cent. overload on a 500 kw. electric generator would give for an appre. 
ciable time a power equal to that which a hydraulic accumulator would 
give fot only 10 minutes. 

Mr. C. E. VERNON said the bydraulic accumulator was necessary in 
the engine house, but 4 mile or ? mile away they were more or less of a 
snare and delusion. At the London Docks his company found it neces. 
sary to have both powers. The works costs for electric energy were 
something under 14. per unit and for hydraulic power something under 
6d. per 100 gallons. 

Mr. J. J. ROBSON said he had ascertained by inquiries that hydraulic 
engineers would maintain hydraulic cranes at £5 each per annum, 
whereas electric cranes after three or four years would cost probably 
about £20. Handling heavy cargo, hydraulic power cost 1:54. per ton, 
against 2:54, per ton for electricity. 

Mr. C. COLSON, C.B., brought forward the subject of the use of com- 
propan air, and said that power was useful in cold countries where 

ydraulic power was impracticable. 

Mr. H. C. M. AUSTEN suggested means of prevention of freezing of 
hydraulic mains. 

The CHAIRMAN (Sir Wm. Matthews) agreed with the working of 
dock gates, sluices and capstans and other heavy work by hydraulic 
machinery, and that for cranes and the lighter descriptions of work elec- 
tric appliances might be adopted with advantage in many cases. 


— 


In Section I. (Railways) three Papers were read of general 
interest to electrical engineers, the first of these being: — 


THE ACTION BETWEEN WHEEL AND RAIL. 
BY Н. R. A. MALLOCK, F. R. 8. 


No one who has observed the rails of any of the tube railways at 
present working in London can have failed to notice how much the 
rails become worn, especially just after they are laid; and it seemed 
to me that it might be of some use to examine the mutual action 
between the rails and wheels from a theoretical point of view. In 
this Note I give a short account of the conclusions to which this 
examination has led me, and the general course of reasoning by 
which I have arrived at them. Itis obviously impossible, in a short 
communication like this, to enter into the mathematical details. 

It is clear that if a wheel is to roll on rail without either causing 
permanent set or distortion in the other, the deformation, caused at 
the contact between the two, must be entirely within the elastic 
limits of the material. The first step in the investigation, therefore, 
was to determine what is the radius and effective width of tread of 
a wheel which will just carry a given load without any permanent 
alteration in shape. 

I assume that the wheel and the rail are made of the same steel, 
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and that such steel will bear а load of 20 tons per square inch on its 
surface before deforming. Hence, if we suppose that each wheel 
carries a load of 4 tons, there must, at any rate, be more than 
1 gq. in. of contact between the rail and the wheel, for ! sq. in. 
would be required if the pressure was uniformly distributed over the 
whole area; but in the actual case the pressure is greatest at the 
middle of the contact-area, and it can be shown that the maximum 
pressure is half as large again as the mean. | 

The next question is, if a steel cylinder of a certain radius and 
width rests on a flat steel rail of the same width, and carries a 
definite load, how much will the cylinder depress the rail and how 
much will the rail flatten the cylinder ? 

Jt appears that, over the area in which they come in contact, the 
profile of the rail and wheel are both arcs of the same circle, and 
that the radius of this circle is twice the radius of the wheel. It 
appears also that the depression produced at the mid point of con- 
tact is about 2 0% of the square root of the area of contact per ton 
per square inch, it being assumed that the square root of the area 
of contact is small compared with the depth of.the rail. If, there- 
fore, the maximum permissible load is 20 tons per square inch, the 
greatest allowable indentation is > Дуу X (square root of the area of 
contact). 

Now the area of contact is the width of the effective tread multi- 
plied by the Kopia of the arc of contact, and this latter varies as the 
square root of the radius of the wheel for a constant depth of inden- 
tation.* If, therefore, the area in contact is to be constant, the 
width of the tread must vary inversely as the square root of the 
radius. 

It can be shown that the total elastic reaction between a cylinder 
and a surface originally plane is two thirds of the maximum pressure 
between them multiplied by the area of contact. Hence if the total 
load on the rail is four tons, and the maximum pressure the steel will 
bear without permanent deformation is 20 tons per square inch, the 
area of contact must be not less than ;4, x ?, or 0:3 sq. ір. 

The square root of 0:3 is 0:53, therefore the indentation at mid- 
contact must not exceed 0:58 x sgin., or 5.5, in; and I find 
that, in order to get the required area and not exceed this indenta- 
tion, the diameter of the wheel must be not less than 5 ft. if the 
tread is 1 in. wide. 

Any wheel of less diameter, unless the tread was wider than lin, 
would cause a permanent flattening of tho rail. Most of the 
wheels now in use on railways are less than 5ft. in diameter, 
and when both wheel and rail are new, they certainly do not have 
& bearing surface an inch wide. I conclude, therefore, that there 
is some permanent flattening down of the rail each time a wheel 
passes over it. 

I can make some estimate of what the flattening is in the case of 
a wheel whose diameter is given, by finding in the first place what 
load that wheel would carry by purely elas ic reaction, and then 
finding how much deeper the wheel would have to sink into the rail 
to carry the extra load, taking the reaction over that part of the 
depression which exceeds the elastic limit to be constant and equal 
to 20 tons per square inch. As an example, take a wheel of 
40in. diameter; such a wheel on the supposition above made, 
would carry elastically 8:2 tons. This leaves 0:8 ton to be made 
up by deformation, which is in part permanent, and I find that the 
permanent part of the deformation is about ,;,4;;5in. On the 
supposition that the width of the tread was 1:38 in. instead of lin., 
the 40 in. wheel would carry the four-ton load by elastic deforma- 
tion only. 

Five millionths of an inch does not seem a very large quantity ; 
but if we take the case of a railway on which there is a two-minute 
service of trains for 12 hours a day, and suppose each train made 
up of six eight-wheel carriages, it will be seen that this wear is 
4 x 5 x 860 x 865 

1000000 
tread, whereas, with a tread of about 1°4in., there would be no 
wear at all, the load in like cases being four tons. 

Without attaching much importance to the actual figures, this 
example, and the formula in the footnote, show how much the width 
of the tread affects the flattening, and that it is to be expected that 
wear will be very rapid at first, and will almost cease when the 
wheels and rails have adapted themselves to one another. It seems 
possible, therefore, that if the rails were rolled with a slightly dif- 
ferent cross section, & considerable part of the initial wear might 
be avoided. 

In all these remarks I have considered only the wear which would 
occur on a straight railway, and where there is no slipping between 


=2'60 in. per year, for a 40in. wheel with a 1 in. 


*The general formulw connecting the radius of the wheel (г), the length 
of arc () in contact with the rail, the width of the tread (0), and the total 
elastic supporting force of the rail (F), are 

a=qribt FS car U. 
If the units are tons and inches, and assuming that 20 tons per square 
inch is the greatest load which can be laid on a plane of the material 
without causing permanent set, and that the compression prod uced by a 
pressure of 1 ton per square inch is „ 1% % of the square root of the area 
over which it is applied, cı = 0-0105 and c;-- 0-40. 
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the rail and wheel. On a curve there is necessarily slipping on one 
or both rails, and slipping must occur even on the straight, unless 
the diameter of the wheels on the same axis is identical. 


The wear due to slipping is quite distinct from the flattening or 
crushing which I have considered hitherto ; but it is to the slipping 
we must look, I think, for the origin of the ripple-like marks which 
are often to be noticed on rails over which small wheels are run. 
The length of each of these ripples is 24 in. to 8іп., and they often 
extend over a considerable length of line. The question arises, 


what settles the wave length? Is it something which depends | 


only on the distance the wheel travels and not on the velocity (as 
would be the case if it was the result of the toothed gear-wheels 
of the motors), or is it а real period, e.g., something which recurs 
in a constant time? I think the latter is the true explanation, and 
the only period likely to give rise to these marks is the period 
of the torsional vibration of the wheels on their axles. Such 
torsional vibrations are sure to be set up at certain speeds if the 
wheels slip on the rails, and may be compared with the vibrations 
of a bowed string, or more closely with chattering a wheel or disc 
when mounted on а slender axis and turned in a lathe. The 
subject is rather complicated, and I can only mention this explana- 
tion here without giving any details. 


DISCUSSION. 

Mr. F. E. ROBERTSON said that it had been agreed during the past 
five or six years that the rails now made were not.so good as they used to 
be. This was, however, not the case, as he had pore by а long series 
of experiments, which had shown that new and old rails were prac: 
tically identical in character, there being as much difference between the 
rails in the same group ав between new and old. Не thought Mr. 
Mallock's theory of roaring rails was the truth of the matter. 

Mr. A. W. SZLUMPER said he would like to point out that the wear on 
the rails was not phenomenal on the straight portions, but simply on the 
curves. He knew of rails that had been in use for nine years on straight 
sections with heavy traffic, but which were not appreciably worn—cer- 
tainly not more} than pg in. The wear of the wheels was really quite 
as great as that of the rails. The use of carefully adjusted check rails 
on curves reduced the wear considerably. As to the use of hardened rails, 
he pointed out that if rails with high percentages of silicon and manganese 
were to be introduced the trouble with the wear on the wheels would be 
magnified. The author had suggested that it would be desirable to alter 
the tread of the rail to fit the tread of the wheel, but their experience 
had been the reverse of this. They found that at first there was hardly 
any wear, but so soon as the rail and wheel became worn to fit more closely 
to each other the wear was sufficient to be noticeable. 

Prof. CARUS WILSON said he had made a number of experiments 
with the view of ascertaining what was the actual stress on the surface 
of rails by a wheel of a given diameter, and the results were very similar 
to those which Mr. Mallock gave. The main stress was on the top of the 
rail, and not at the bottom, as would be ordinarily assumed, the ten- 
dency being to break the top fibres of the rail, the stress going, of course, 
right down through the rail, but getting less and less as it descended. 
In conjunction with corrugation a series of small cracks were found. 
These cracks were on the surface of the rail and extended downwards 
and corresponded to what one would expect to find in the case of heavy 
downwards stresses. It was not safe to invert a corrugated rail, as when 
inverted it broke. 

Prof. B. HOPKINSON said that as to the downwards strain, the wheels 
on a train running at a moderate speed exercised a strain on any par- 
ticular part ofa rail only for only about one-thousandth part of a second, 
and when experimenting with rolling wheels on wire he found there was 
practically no injury to the wire from the downward strain. He would 
like to know if the wear on rails was greater or more marked on sections 
where the trains ran slowly than where a fast traffic was maintained. 

Mr. К. M. BURNETT said he thought a reduction in the wear of the 
rail might be brought about by more attention being given to the rolling 
stock. An unusual amount of stress occurred on curves owing to the axles 
not taking the curves accurately. 

Mr. V. H. SHORTT said the wear and damage on curves was most 
marked where the radius of curves was exceptionally short, which would 
appear to show that the axles did not take the curves at a correct 
angle. The wear was most marked on the outer rail of curves, this outer 
rail taking about three-quarters of the total load. Excessive elzvation of 
the outer rail decreased the wear on the rail, and a lower elevation 
increased it, but had little effect on the wear of the wheel. He thought 
it a great advantage to have a long wheel base for the bogie. The check 
rail was of great service in reducing wear оп the outer rail of curves. He 
thought the principal cause of excessive wear was a short wheel base. 

Prof. W. E. DALBY said there was one point as regards the wear on 
rails, especially on tube railways where many stoppages were necessary 
and the braking therefore frequent. How long in such cases did the 
wheel keep really circular? His own experience with locomotives was 
that the wheels required periodical turning up on account of the braking 
effect. If all the wheels of a train were not actually round that would 
naturally increase the wear on the rail. 

Mr. GEO. HARBUD said it was usually assumed that the rims of the 
wheels and the rails were the same kind of steel. This was not so, the 
wheels being much the harder meta]. Не could quite appreciate that 
engineers were chary of hardening their rails very much, owing to the 
danger of transferring the exceptional wear from the rails to the wheel 
tyre; but in America, where hardened rails were used, no difficulty was 


greater. For wheel tyres in most Continental countries they used a steel 
peal rea 0°35 per cent. silicon, and these tyres gave very excellent 
results. 

Mr. D. D. COATH said he had thought the difficulty arose entirely 
through having the flanges on the inside instead of on the outside of the 
rails, He bad experimented with the outside flanges extensively, and 
found that with that system curves of 8 ft. radius could be rounded easily. 
Those to whom he had shown his system agreed that it was the best, but 
was about 70 years too late. 

Mr. WILLOX said that excessive wear of rails and corrugations were 
most erratic. Sometimes they occurred after a few months, sometimes not 
{ог a year or two and sometimes notat all. They occurred where the sub- 
soil was clay and sometimes on sand and under all sorts of conditione. 
The trouble appeared about the same with all kinds of trucks. If the 
pees | wheels could be done away with the difficulty would probably 

e solved. 

Mr. E. BENEDICT said one peculiarity of corrugations was that the 
hollows were dark and the ridges bright. He thought rubbings of the 
rails to see if the ridges moved backwards or forwards would throw some 
light on the subject. He compared a steam railway to a rack railway, 
the driving wheels causing grinding and tearing. This was the cause of 
ee the rest of the wheels of the train merely having a rolling 
motion. 

Mr. T. D. TWINBARROW said the remarks of the last speaker would 
MD be correct if corrugation were greater on steam railways than on 
electric, but as a matter of fact the reverse was the case, corrugation 
occurring more on electric than on steam railways. 

Mr. R. J. HOWLEY said that his company (the South-Eastern Rail- 
way) had not been troubled very much with corrugation, but had 
experienced it in а small way. This corrugation had, however, occurred 
on straight lengths as well as on curves, on down grades as well as on up 
grades. The effect on the rail appeared to be similar to that which 
occurred to the sands on the seashore—rolled up in ripples. He had 
had many rails analysed, and in almost every case roaring rails were 
found to contain a low percentage of carbon and manganese. 

The CHAIRMAN (Mr. W. R. Galbraith) said, with regard to the excessive 
rail wear on the City & South London Railway mentioned in the 
Paper, that tho gauge on that railway was what was known as tight, 
and it was found that a tight gauge led to heavy rail wear, which in the 


. case of that railway was really serious. | 


The other Papers in this Section will be dealt^with in our 
next issue. 


PARLIAMENTARY INTELLIGENCE. 
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LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 
(Continued from page 389 of the present issuc.) 


Mr. Rider pointed out on a map the different areas which had been 
omitted or extended since last year, and at this stage a set of 40 tables 
dealing with capital expenditure, working expenses, maximum and 
average charges, statutory powers, revenues of existing undertakers, 
analyses of capital and particulars of the existing bulk suppliesjwithin the 
area were put in, together with a table of power requirements in the City 
of London, and with a general outline description of the Council's 
scheme. In this outline it wasset out that the capacity of the proposed 
generating station at Barking (to be built in sections as demand arises) 
is to be 120,000kw., the overload capacity 150,000 kw., supply to be 
transmitted to 21 control stations, and thence to be distributed to 160 
points of supply, the systems of supply bsing («) 15,000 volts, three- 
phase, 50 cycles; (b) low-pressure, three-phase, 50 cycles; (c) low-pres- 
sare, direct-current. The area of supply comprises, besides the county 
of London, portions of Essex, Kent, Surrey and Middlesex, as under :— 

Esser. — County borough of West Ham; borough of East Ham; urban 
districts of Barking Town, Chingford, Grays Thurrock, Ilford, Leyton, 
Romford, Waltham Holy Cross, Walthamstow, Wanstead and Woodford ; 
the parishes of Dagenham, Havering-atte-Bower, Hornchurch, Noak 
Hill, Rainham and Wennington, in the rural district of Romford ; and 
the parishes of Aveley, Chadwell St. Mary, Little Thurrock, Stifford, West 
Thurrock and West Tilbury, in the rural district of Orsett. 

Kent.—Boroughs of Bromley and Gravesend ; urban districts of Becken- 
ham, Bexley, Chislehurst, Dartford, Erith, Foots Cray, Northfleet and 
Penge; the parish of Mottingham, in the rural district of Bromley ; the 
parishes of Crayford, Darentb, Southfleet, Stone, Swanscombe апа Wil- 
mington, in the rural district of Dartford. 

Surrey.—County borough of Croydon; boroughs of Kingston-upon- 
Thames, Richmond and Wimbledon; the urban districts of Barnes, Ham 
and the Maldens and Coombe ; and the parishes of Merton and Mitcham, 
in the rural district of Croydon. . 

AMiddlesex.—Boroughs of Ealing and Hornsey; and urban districts of 
Acton, Brentford, Chiswick, Edmonton, Enfield, Finchley, Friern Barnet, 
Hendon, Southgate, Tottenham, Willesden and Wood Green. 

Mr. CLODE (to witness): Your estimates have been prepared on 
the basis of a capital expenditure of £4,500,000? Yes. And the tables 
show in what manner it is proposed to incur this expenditure. The 
Barking generating station is the one we propose to put up first, 
and the estimated costs are set out fully in the tables. The site is a 
good one, as it fulfils the two principal conditions previously mentioned 
by me. In addition to these advantages there is plenty of spare land 
available for extensions if reqaired, and the situation is such that 
no possible nuisance can arise from the working of the station. The 


experienced with the wheels, and the wear on the tyres was not materially ! plan which is before the Committee shows the general scheme of the 
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power station. Each оѓ the five boiler houses will be about 145 fl. long 
by 82 ft. wide, and at right angles to the boiler house is an engine room 
420 ft. long by 80ft. wide. Coal bunkers with an accommodation for 
5,000 tons of coal are placed over each boiler house, making 25,000 tons 
in all. The chimneys will be about 200 ft. high and 15 ft. diameter inside. 
The framework of the buildings will be of steel, to be filled in with brick 
work. The engine room will consist of 10 steam turbo generators, each for 
a rated capacity of 12,000 kw., but capable of working up to 15,000 kw. on 
overload. Each of the five boiler houses will contain two lines of boilers, 
each boiler being capable of evaporating 215,000 lb. of water per hour 
under normal conditions. Economisers, superheaters, feed pumps and 
all other necessary apparatus will be supplied to make the generating 
plant complete. In addition to the coal accommodation over the boilers 
(equal to about 3$ weeks’ supply) there will be about three weeks’ supply 
available outside. This coal will be brought by steamers, for which there 
is excellent accommodation, and two steamers can lie alongside a pier 
(which it is proposed to build) at the same time. In this way we get the 
cheapest possible freight and handle our coal in the best possible way. 
What is the cost per kilowatt of plant ?—The estimated cost is #12-26 
per kilowatt, which includes engineering expenses and contingencies. 
On the overload rating the cost per kilowatt is estimated at £0:81. These 
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figures have been carefully calculated by my colleagues and myself, and 
have in many cases been taken from actual figures obtained from respon. 
Bible firms. 

With regard to the Erith site — This is the second station scheduled in 
the bill, but there is no provision in the present estimates for this station. 
The Erith site may not be required for a very long time, because the 
Barking site is large enough to double the proposed Barking station. 

As to the transmission and distribution system from Barking ?— From 
Barking trunk cables would go to 18 control stations within tho 
County of London and to eight control stations outside. Control stations 
would be fed by the high-pressure trunk cables, and supply given by 
three-phase alternating current at 15,000 volts pressure and 50 cycles 
per second. There are two independent trunk mains to each control 
station from Barking and spare ducts for future cables. The arrange- 
ment of the cables and their size are such that, not only can a supply be 
maintained to each station if one cable were to break down, but even if 
a whole route of cables were pat out of action, as the control stations 
are connected together by inter-connecting cables between the stations. 
In addition to the trunk and inter-connecting cables there are branch 
cables going from the control stations to a number of points, which 
represent aathorised distributors’ exieting generating or sub-stations, or 
proposed sites for local power sub-stations. 


Last year some criticism was made upon your proposed system ?— 
Yée. But these criticisms have been entirely met by the scheme now 
proposed. With regard to our facilities for crossing the river, we have 
the Blackwall Tunnel, the Rotherhithe Tunnel, and London, West- 
miuster, Battersea and Hammersmith Bridges. The Council is the 
owner of all these except London Bridge, and the fact that the Council 
owns these means of crossing the river is, I consider, of great importance. 

You have made for 160 transforming sub-stations on the premises of the 
authorised distributors !—Yes. I consider the transmission system as 
proposed adequate and fully capable of dealing with the whole output 
from Barking with facilities for a great many more cables if necessarv. 
We have provided iu our estimate £830,000 for these works: £190,000 of 
this is for control and sub-station buildings, or about £3,000 each. 

Mr. HOWELU DAVIES (a member of the Committee): And these 
buildings, including land, are only to cost £3,000 each ?—Yes. 

Mr. CLODE: Now, as to the rates and method of charging ? —It is 
proposed to give three kinds of supply: (1) At the same pressure as it 
would be generated at Barking at the rate of £3. 15s. per annum per 
kilowatt, plus 0°22d. per unit; (2) transformer supp'y of alternating 
current at a little higher rate than the above to covor expense of trans- 
formation; (3) a low-pressure direct-current supply at a still higher 
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charge because the cost of transformation would be greater. A higher 
price is aleo provided for to be charged to power users other than autho- 
rised distributors, because where we have to deal with the individual 
power user the distribution costs mount up. 

Mr. Rider then explained to the Committee the system of charging во 
much per annum per kilowatt plus so much per unit, and said that 
this method of charging does not depend at all upon whether а man is a 
large or small consumer, as the small user is treated just as 
fairly as the large, the system taking only into account the use 
which the user makes of the supply in proportion to his maximum 
demand upon it. That is to cay, the greater the load factor or the 
greater the use the consumer makes of the supply, once he has taken it 
the cheaper is the price per unit. I consider this the only fair way of 
charging, as any other method, not taking into account the standing 
charges on the one hand and the running costs on the other, gives an 
unfair benefit either to one class of consumer or the other. The charges 
I have set out are the maximum charges, but there are reductions upon 
these amounting to some 25 percent. As to the estimates generally, I 
consider they are all on the safe side. We have been generous in our 
allocations and the gross surplus is, I consider, sufficient to cover those 
charges which would occur after the station has been erected and before 
the actual load has been obtained for it. I have taken coal at 12s. per 
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| was 1:063. per unit, and adding the capital charges 0°75d., makes 1:814. 


ton to be on the safe side. Our Greenwich experience assisted me in 
arriving at these conclusions. | | 

Now as to the hire system ?—There is provision for £150,000 made in 
the estimates for а hire system for electric motors. This will be spent 
in making and furnishing the office and showrooms, and in obtaining a 
supply of motors for power. We consider this should be a self-supporting 
department, organised with a view to assisting consumers who are 
desirous of using electric power, but who are unable at the moment to pay 
out the capital for the motors. 

Mr. Rider then went through a number of the tables and 
explained the diversity of charges for current, and the kinds of supply 
given, the [witness pointing out that the object of the comparisons 
which he had made in the tables was not to draw any improper com- 
parisons, 88 in many cases the scattered area accounted for the 
differences. The tables were simply submitted to show what is being 
done at the present moment in the different areas of supply. Turning to 
the | table dealing with capital costs per kilowatt at the generating 
station Mr. Rider said that for the local authorities the average was 
£37:88, as against the estimated cost at Barking of £12:26. For the com- 
panies the cost was about £49:51, or, taking companies and local autho- 
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per unit. I therefore estimate that if the Islington station had been shut 
down and the existing capital charge of 0:754. had been added to the 
Council's proposed charge of 0:75d. the resultant cost would have been 
'81d. per unit sold less than the actual cost to Islington. This would 
have meant a saving on the 4,000,000 units sold by shutting up the station 
of over £4,000 for the year. I mention this as an example only, as in 
some other cases it would not have paid to shut up the existing stations. 

Then as to the concluding table dealing with the powers of bulk supply 
that certain companies possess. This table sets out a list of existing bulk 
supply undertakings, and shows that in many cases there is already com- 
petition existing for bulk supply in certain districts, and, in my own 
opinion, such competition as would result from the introduction of the 
Council's scheme would be fully justified, not only from the point of view 
that in many cases supply is not given at this moment, but because many 
of the bulk supply powera are really held by authorised distributors as an 
addition to their distribution powers, and the adoption or the establish- 
ment of a large bulk supply scheme should only be allowed when the 
power stations are on proper sites, such as those indicated in the Council's 
present scheme. 
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ARRANGEMENT OF BARKING GENERATING STATION. 


rities together, the average was £45:12. Taking both generating plant 
and the distribution systems, the combined average is £99:05 per kilo- 
watt, as compared with the Council’s estimate under this scheme of 
£36°25, which includes the power station at Barking aud the trans- 
mission scheme up to the existing authorised distributors’ stations. 
Witness explained further that, not only would the concentration 


of the generation of electrical energy at a centre like Barking effect 


& great saving in the capital expenditure, but it would also result 
in a great saving in cost of working, besides gradually removing 
from the London area a grent source of smoke nuisance, and by 
the tables it is shown that the total amount expended throughout 
the year on buildings has been over £3,800,000, and this expendi- 
tare has only provided for about 201, 000 kw. of plant. This em- 
phasises the comparative inefficiency of small local generating stations, 
and we can get a plant capacity at Barking of 120,000kw. at an 
estimated cost of only £394,000 for buildings and land. These are 
figures for 1905 for the companies and 1906 for the local authorities. 
With regard to the cost of generation, in the case of local authorities 
depreciation or sinking fund at the rate of 23 per cent. and interest at 
34 per cent, has been allowed. In the case of the companies depreciation 
at 23 per cent. and interest at 44 per cent. has been allowed. Taking 
Islington as an example, the working costs for the yéar to March 31, 1906, 


As to the prospective demand for power within the area ?—The in- 
crease in the demand has been from 57,000 kw. in 1901 to 130,000 k. w. 
in 1906, or 129 per cent., and the growth of the demand has been steady 
the whole time. The number of units actually sent out by the various 
undertakers has increased from 69,000,000 in 1901 to over 192,000,000 in 
1906, an increase of 167 per cent. in the six years. This indicates an 
increase in the load factor, which has been from 18:8 percent. in 1901 
to 16:6 per cent. in 1906. 

The CHAIRMAN: Can you suggest why the increase has been so much 
greater in the case of local authorities than in the case of the companies ? 
—I think the local authorities are charging less all round for current than 
the companies. 

Mr. CLODE : In making an estimate of the poasible demand for power 
in various districts in this area what did you do ?—We obtained statistics 
from the Home Office of the number of factories in the various districts, 
their character, the number of employés, and from these data prepared 
an estimate of the total horse-power at present existing within the area. 
In two districts the data were checked by a close personal canvass, and we 
were able to agree, or slightly modified our previous estimate. We found 
that there is at present something like 370,000 н.р. actually in use of 
steam, gas, hydraulic, &., power. This we estimate would be sufficient 
to require, after allowing for the usual variation in load in each individual 
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factory and the diversity which exists between the different classes of 
factories, suflicient demand to utilise about 180,000 kw. of plant at 
п generating station. Thisisin addition to the existing lighting loads ia 
the area. 

As to the probable requirements of railways and tramways ? —There is 
a continual increase in the demand for electric power outside London for 
tramway purposes, and, in my opinion, there is & great prospective 
demand for power for railways, 

How do you consider London compares with other interests in the use 
of electricity '—Unfavourably. I estimate that the units used per head 
per annum in London, including tramways and lighting, about 50, com- 
pared with Boston 343, New York 282, Chicago 198. I have not been 
able to personally verify these figures, but I have no reason to doubt their 
accuracy. 

This concluded Mr. Rider's examination in chief 


At the conclusion of his examination in chief, Mr. Rider was cross- 
examined by Mr. Wedderburn (for Shoreditch and Woolwich) ; by Sir 
Ralph Littler (for the City of London) ; by Mr. Reader Harris (for Ealing) ; 
by Mr. Balfour Browne and Mr. Moon (for the London Companies) ; by 


Mr. Balfour Browne (for Middlesex County Council and Croydon County 


Borough) ; by Mr. Vesey Knox (for Hornsey and other local authorities) ; 
by Mr. H. Lloyd (for Messrs. Curtis's & Harvey) ; by Mr. C. Munroe (for 
Wimbledon and St. Pancras); and by Mr. J. Shaw (for Coombe and the 
Maldens). 

This evidence will be reported in our next issue, 

Dur:ng the cross-examination by Mr. Mocn, 

Mr. FREEMAN (appearing for London County Council) submitted the 
new clause 66a which the Chairman had intimated the Committee would 
require to meet the terms of the соса instruction of the House of 
Commons in appointing the Committee. The new clause is as under :— 


New Clause 66a. 

1. If, within one year from the passing of this Act, no transfer or 
assignment has been made by the Council of the powers of this Act with 
regard to the execution of works and the supply of electrical energy, or 
such transfer or assignment has been made in respect only of a part or 
parts of the area of supply, then at the expiration of that period if no 
such transfer or assignment bas been made the power of this Act shall 
cease, or if a transfer or assignment has been made in respect of a part or 
paris only of the area of supply the portions of that area not comprised in 
such transfer or assignment shall cease to form part of thearea of supply. 

2. Every such transfer or assignment shall be by deed to be approved 
by the Board of Trade which shall set forth the consideration (if any) for 
the transfer or assignment and shall contain (inter alia) conditions to the 
effect stated in the fourth schedule to this Act and such other provisions 
as may be deemed necessary for securing control by the Council with 
regard to the powers transferred or assigned. 

‚ 8. During the period 5 by such transfer or assignment all the 
rights and authorities thereby purporting to be transferred or assigned 
ehall by virtue of this Act and of the deed of transfer or assignment be 
vested in and be exerciseable by the transferees in lieu of the Council, 
and the transferees shall during the same period be subject in lieu of the 
Council to all the obligations by this Act ap prn upon the Councilin 
respect of the powers transferred or assigned, but nothing herein or in 
any such deed shall make any of the provisions of Part V. (Finance) of 
this Act applicable to the transferees. , 


LÀ 
At the same time Mr. Freeman submitted the following as a Fourth 
Schedule to the Council’s bill, dealing with the question of the proposed 
heads of agreement or lease between the London County Council and the 
lessee or transferee of the Council’s powers under the bill :— 
CONDITIONS TO BE EMBODIED IN DEED OF TRANSFER OR ASSIGNMENT. 


1. The transfer or assignment to comprise all power under Part II., 
Part ПІ. (so far as relates to the execution of works) and Part IV. of the 
Act and under the eection of the Act of which the marginal note is 
„Power to supply electrical fittings, &c.“ | 

‚2. The generating station or stations to be constructed on the site ог 
sites described in the first schedule to the Act or on such other site or 
sites as shall be approved by the Council. 

3. If the site or sites described in the first schedule to the Act be 
acquired by the Council the transferees to accept a lease thereof termin- 
able concurrently with the period of the transfer or assignment at a rent 
at least sufficient to provide for the payment of the interest and sinking 
fund in respect of the moneys borrowed by the Council for the purchase 
of such site or sites. 

4. Every such generating station to be constructed and equipped in 
accordance with designs and specifications to be specified in the deed. 

5. The system adopted for generating, transforming and distributing 
electrical energy to be subject to the approval of the Board of Trade. 

‚6. The works to be constracted and carried out with all reasonable 
dispatch, so as to secure that a supply of electrical energy shall be afforded 
9 time prescribed by and in accordance with the provisions of 

е Act. 

7. The transferees from time to time to make all necessary and proper 
extensions of the generating and distributing works machinery and plant 
to meet the demand for a supply of electrical energy. 

8. The whole of the works to be kept and maintained in good order and 
repair, 

_ 9. The transferees io the exercise of the powers transferred to be sub- 
ject to the obligations of the Act with respect to the supply to authorised 
distributors and others. 

10. Subject to the provisions of the Act the maximum prices to be 
charged for electrical energy not to exceed those specified in the second 
schedule to the Act or for the time being in force under any revision thereof, 
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11. The amount of the dividend to be divided by the transferees to be 
regalated by the prices charged by them for electrical energy on a basis 
to be approved by the Board of Trade. 

12. The maximum prices to be charged by the transferees and the 
basis of the relation between price and dividend to be subject to revision 
at ће end of ten years and at the end of every subsequent period of 
seven years. 

13. Except with the consent of the Board of Trade the transferees not 
to enter into agreements to supply electrical energy to authorised dis- 
tributors except on such terms and conditions as to secure the supply by 
such distributors of electrical energy for power at prices not exceeding the 
maximum price for the time being authorised to be charged under the Act. 

14. Provision to be made for the examination by the Council at any 
time of the books and accounts and works of the transferees and for the 
audit of accounts by an anditor appointed by the Board of Trade. 

15. A proportion of the surplus profits beyond a fixed dividend to be 
specified in the deed to be paid to Council and be applied in manner to 
be кенеа by the deed for the benefit of the ratepayers in the area of 
supply. | 

16. Provision to be made for securing performance of obligations by 
transferees. — 

17. Matters in dispute between the Counoil and the transferees to b3 
referred to the Board of Trade. 

18. Тае undertaking established under or in pursuance of the transfer 
or assignment to be subject to a right of purchase by the Council within 
six months after the expiration of a period (not exceeding filty years) to 
be fixed by the deed or after the expiration of any subsequent period of 
10 years on the terms of the Council paying to the transferees the then 
value of the undertaking (such value to be ascertained ia the manner 
provided by sec. 2 of the Electric Lighting Act, 1883) or within six 
months after Aug. 26, 1931, or within six months after the expiration of 
each period of 10 years from that date which shall expire before the 
expiration of the period to be fixed by the deed as aforesaid on such 
terms as may be provided for by the deed, 


Yesterday (Thursday) Mr. Rider occupied the witness chair for the 
third successive day, and was cross-examined by Mr. Jeeves (for King- 
ston), Mr. E. Morton (for West Ham Corporation), Mr. Hutchinson (for 
Barnes District Council), and Mr. Williams (for Stepney). A full report 
will appear in The Electrician next week. 


RADIO-TELEGRAPHIC CONVENTION. 


The Select Committee of the House of Commons appointed to consider 
the question of the ratification of the Convention agreed to at the Berlin 
Conference of 1906 met again in private on Tuesday to further consider 
their report. 


MISCELLANEOUS BILLS. 


Brighouse Corporation Bill, which confers additional powers on 
the Corporation in regard to their electricity supply undertaking, has 
been passed by a Committee of the House of Lords. The bill had already 
been through the Lower House. 

Huddersfield and Leeds Tramways.— А bill to confirm the Huddersfield 
and Leeds Tramways Provisional Orders has been passed by the Un- 
opposed Committee of the House of Lords. 

Arbroath Electric Lighting Order.—Last week a question arose before 
the Unopposed Committee of the House of Lords on the bill to confirm 
this electric lighting order. It was claimed that a clause should be 
inserted which had been agreed between the undertakers (the Burgh of 
Arbroath) and Messrs. Douglas Fraser & Sons (a local manufacturing 
firm) for securing to the firm the continuance of their present method of 
the supply of electricity generated by themselves to their own works 
situated in different parts of the town. The Board of Trade objected to 
the insertion of any such clause in the Confirmation Bill. 

After hearing arguments, Lord Onslow refus:d to insert the clause. 


MESSRS. CROMPTON & CO.'8 WORKS AT 
CHELMSFORD. 


At the invitation of Messrs. Crompton & Co. we paid a visit last 
Saturday to their works at Chelmsford on the occasion of the annual 
athletic and bicycle race meeting, which was held on the club 
grounds in the afternoon. In company with a large party of 
visitors we travelled down to Chelmsford, and on arrival at the 
works were conducted round by members of the staff. 

It will be remembered that the present works have been in use 
since about 1898, the previous ones having been burnt down in 
November, 1895. They adjoin the main line of the Great Eastern 
Railway Co., a siding from which serves for bringing in the supply 
of raw material and the removal of finished machines. 

The buildings now cover an area of about three acres and may be 
considered in two parts: 1. The main shops (Fig. 1), in which the 
heavier class of machinery is built and the power plant is situated. 
2. The lamp shop, which is devoted to the manufacture of small 
motors, fans, projectors, arc lamps, switchboards, and instruments. 

There are also a foundry, a casting store, and a pattern store, 
and, of course, a complete set of oflices. An intcresting addition 
to the usual buildings at similar works consists of a handsome 
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club-house situated near to the works, and which is arranged for 
the use of the workmen and staff and for the entertainment of 
visitors. 

The whole of the running machinery in the main shop, as well as 
in other parts of the works, is driven by electrical motors, the 
machines being in most cases grouped and driven from lines of 
shafting and in some instances fitted each with its own motor. 
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Fic. 1.—View ov Marin MACHINERY SHOPS. 


These are usually placed out of sight in metal cases on top of the 
machines being driven, thus economising space and at the same time 
being guarded from the liability of damage. The power for these 
motors, as well as for the testing beds, is derived from two multi- 
polar open-type direct-current dynamos, each having an output of 
200 kw. direct coupled to slow-speed horizontal engines of the cross- 
compound Marshall type. There is also a dynamo coupled to a 
high-speed Willans engine, which is used when an additional supply 
of power is required for testing very large machines. "The power is 
taken from these dynamos to а main switchboard on a gallery above 
the power plant. Distributors are taken from this board to the 
various motors, bare copper conductors being largely used in the 
distribution system. 

The lighting of the shop is also supplied from this generating 
plant. Arc lamps with fluted glass lanterns are used throughout, 
the general lighting being во good that there is no need to use іпсап. 
descent lamps for any of the machine tools or erecting work. 

Steam is obtained from three Babcock boilers, and the exhaust 
is dealt with by an evaporative condenser placed on the roof. The 
auxiliary pumps, economiser scrapers, and chain-grate stokers are 
electrically driven. | 

The testing beds adjoin the power plant, and are fully equipped 
with dynamos and motors for obtaining the correct voltage and 
circuit conditions for testing the various machines made in this 
shop, and with instruments for recording the results of the tests. 
Every machine that is made is thoroughly tested before being 
despatched, and a certificate of test sent out with it. A complete 
set of records is kept of all details affecting the running of the 
machines. 

The Hopkinson system, with modifications introduced to meet 
certain cases, is largely used in testing dynamos and motors, special 
beds and pits being provided to enable them to be conveniently and 
rapidly coupled together and connected to the power plant. | 

The instruments used in these tests are regularly checked against 
standards by means of a potentiometer fixed in the instrument 
room on the gallery over the test beds. 

We noticed dynamos and motors of all sizes in course of con- 
struction, and understand that, amongst numerous others, some are 
in course of construction for the Madras Electric Supply Corpn., 
the Calcutta Electric Supply Corpn., the Norwich Corporation and 
Woolwich Arsenal. A large amount of alternating-current ma- 


jectors and instruments. A view of the erecting bay in the switch 
department is given in Fig. 2. A large number of projectors are 
being supplied to the British and foreignGovernments. They are in 
use on the Ganges and other rivers for navigation purposes, in 
addition to their general use on vessels of the Navy. 

After the luncheon, which was served in the club-house, Mr. John 
Trotter, chairman of the company, called attention to the fact that 
efforts were being made by the 
Chelmsford Corporation to inelude 
Messrs. Crompton’s works within 
the borough boundary. Не em- 
phasised the importance of keeping 
the rates down to a low figure 
owing to the small margin of profit 
on which manufacturers were 
now obliged to work. Не also 
wished that people would realise 
that capital and labour were one 
and the same thing. If capital could 
only be left alone confidence would 
be restored in the industries of the 
country, and the Company would 
be able to employ many more 
men. 

The Mayor of Chelmsford, in 
replying to the toast of The 
Visitors," congratulated the chair- 
man on the probability of Messrs. 
Crompton & Co. being included 
within the borough. He did this 
because the rates in Chelmsford 
were only 7s. 6d., whereasin Writtle 
they amounted to 9s. 

Col. Crompton mentioned that it 
was just 30 years since he had come 
to Chelmsford, where two years 
later he started in electrical work. 
The present situation of the works 
was the happy medium between a . 
village, where it was impossible for 
а manufacturing works to be carried 
on, and a large town with all 
its evils of overcrowding. Their works were growing slowly, as 
they depended mainly on the families of the workpeople to keep 
up the supply of labour, and very few outsiders were being taken 
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Fic. 2.— View or EnkcrING Bay. 


on. This was a great advantage as it led to the officials taking an 


interest in the employés. 


Electricity in Russia.—According to the Elektrotechnische 
Zeitschrift, the number of generating stations at work in 
Russia, excluding Finland, at the end of 1905 was 5,438. 
Their total capacity was 301,902 kw., and they generated 
181,595,100 units during the year. The consumption of 
energy per head per annum was 3:44 units for the whole of 
Russia, while in St. Petersburg it was 54 units. These 


chinery is made for use in mining installations, and special atten- amounts are compared with those in other places, and it is 


tion has been given to single-phase motors. ! shown that the consumption per head per annum is in Berlin 


The erection of the lamp shop was not commenced until 1901 Сет . 3535 
and, as mentioned above, Darts of this shop are also used for the 40 units, in Hamburg 26 units, in Moscow 34 units, in Stock- 
‘holm 7:1 units and in Copenhagen 8:2 units. 


manufacture of fans, small motors, switches, ewitchboards, pro- 
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LEGAL INTELLIGENCE. 


— ee 
Rimmer v. Premier Gas Engine Co. 


The Court of Appeal (the Master of the Rolls, the President of the 
Probate, Divorce and Admiralty Division, and Lord Justice Kennedy) 
on Thursday last heard an appeal of defendant company against an 
award of the County Court Judge at Birkenhead, as an arbitrator under 
the Workmen’s Compensation Act, 1867. It appeared that a shipbuilding 
yard was being constructed, the owners deciding to use electrical energy 
-both for light and power. In the generating station 10 gas engines had 
to be erected on land which was part of the shipbuilding yard. The 
Transmire Bay Development Co. were contractors for the whole of the 
works, and appellants were sub-contractors for the gas engines. Appli- 
cant, who was in the employment of appellants, in the course of his 
employment got his hand crushed by the machinery, The County Court 
Judge found that applicant at the time of the accident was employed on, 
in ог about an engineering work, viz., а dock within the meaning of 
кес, 7 (1) of the act, and that appellants were undertakers of an engineer- 
ing work within the terms of the act. He also found applicant was 
employed in or about а shipbuilding yard, and, therefore, а factory 
within the meaning of the Factory Act ; and that appellants were under- 
takers of a factory withm the meaning of the Workmen's Compensation 
Act, 1897. Further, that at the time of the accident the applicant was 
employed on, in or about an electrical station and, therefore, & factory 
within the meaning of the Factory Act, 1901, and that appellants were 
undertakers of а faotory within the meaning of the Workmen's Compen- 
sation Act, 1897. He accordingly made his award in favour of applicant. 
Hence the present appeal of the employers. 

After legal arguments, the MASTER OF THE ROLLS and the 
PRESIDENT held that there was no evidence on which the County 
Court Judge could find that the applicant was engaged оп, in or about 
the construction of а dock " and that the appeal should be allowed. 

Lord Justice KENNEDY differed, and thought it was straining the lan- 
guage of the Act against the workman to hold that because the place 
where the accident happened was not within the wall of the dock, though 
it was within the came area as the dock, it could not be treated as a part 
of the construction of that which was intended to be an essential part of 
the dock. He could not see that the County County Judge had mis- 
directed himself on the law. 

By a majority of the Court the appeal was allowed. 


Molesworth v. Horvath. 

At Edmonton County Court on Wednesday this remitted action was 
heard, Plaintiff (Mr. R. H. Molesworth) sued defendant for £89 money 
lent. Plaintiff and defendant were formerly associated as directors of a 
company for the manufacture of incandescent electric lamps, which has 
been re-constituted under the style of the Britannia Electric Lamp Works 
(Ltd). Plaintiff ssys he advanced the £80 in September, 1905, at a time 
when defendant was being pressed under a bill of sale. Defendant 
admitted that he had the money, but he contended that plaintiff released 
him from the debt in connection with a share transaction, when addi- 
tional money was brought into the company. Plaintiff, who said that 
he put £500 into the company when he joined it, and who has now left 
it, denied this. 

Judgment was given for plaintiff for the amount claimed. 


a & 
Curd v. Ferranti Limited 

On Monday, in the Shoreditch (London) County Court, before Judge 
Smyly, K.C., and a jury, a jointer's mate named Curd: (through his 
father) sued Ferranti Limited under the Employers’ Liability Act, to 
recover #387. 78. damages for personal injuries. 

Mr. MOYSES (for plaintiff) said that the accident occurred during the 
erection of the fittings in the high-tension chamber in the electricity sub- 
station of the L.C.C. in Rivington-street, Shoreditch. Plaintiff, aged 20, 
was earning at the time an average of a little over £2 a week, and was 
entitled to three years’ wages at this rate (or such other sum as the jury 
might think fit to award). In one corner of the chamber (about 90 ft. by 
60 ft.) a fire had been made, at which was boiling a quantity of oom- 
position for jointing purposes. Plaintiff’s duty was to fill a can with this 
composition and pick his way across the chamber over an accumulation 
of material and waste. The place was badly lighted. Plaintiff stumbled 
and fell, upsetting the contents of the can over his hand. 

For the defence i$ was submitted that there was no negligence on the 
part of defendants in the way, works, machinery or plant. Plaintiff 
knew material was lying about the floor, and should have used care to 
avoid it. Also there were four other firms, in different trades, who had 
contracted for various portions of the work, carrying out operations at 
the ваше time. If plaintiff had asked for more light he could have had it, 
аз algo gloves for his hands, or another utensil. 

The jury, however, found for plaintiff for £125 and costs. 


Norwich Tramway Arbitration.—The arbitrator in the dispute 
between N orwich Corporation and the Norwich Tramways Co. as to the 
liability for making up the junction or margin between the portion of 
the roadway laid and maintained by the Council and that maintained by 
the company ( the Hon. Alfred Lyttelton, K.C.) finds that in certain roads 
laid and maintained by the Corporation the traffic, by reason of the 
tramwayr, had caueed the surface adjacent to the paving of the com- 
pany to become worn down below the level of the paving, so as to form a 
ridge inconvenient for the use of the road by the public. That wearing 
down агоғе at distances varying frem 2 in. to 6in. from the paving, and 
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the repair of the roadway во worn down had involved the taking up of 
the roadway in certain cases to a distance of 18in. from the paving. He 
finds as a fact that, by reason of the company failing to do the repaira 
(after due notice), the Corporation carried out the work at an expense 
amounting to £820. He holds, as a matter of law, that these expenses 
have been incurred in maintaining and keeping in good condition the 
junction of the paving laid and maintained by the company with the 
surface laid and maintained by the Corporation, and, if the inferences 
of law be correct, he awards the Corporation £320, the expenses reason- 
ably incurred by them, and interest thereon at 5 per cent., and the costa 
of the arbitration and the award. If incorrect, he awards and declares 
that the Corporation do recover nothing from the company, and that the 
Corporation do pay to the company the costs of the arbitration and award. 
The total claim of the Corporation was £530. 5s. 6d. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Bristol Electrical committee ha ve two vacancies for charge engi- 
neers at their Temple Back electricity works. Commencing salary 
85s. а week, rising to £2. 10s. Applicants must have had good 
mechanical training, and experience of three-phase, single phise and 
dc. working. Applications to the city electrical engineer (Mr. Н. 
Faraday Proctor), Corporation Electricity Works, Temple Back, 
Bristol. See also an advertisement. 

Oldham Corporation Electricity Committea invite applications for 
the position of junior assistant electrical engineer. Salary £80, 
advancing to £100 by annual increments of £10. Applications to 
the borough electrical engineer (Mr. S. Wilmott Newington) by 
Ju y l. See an advertisement. 


The Council of University College, Bristol, invite applications for 
the position of lecturer in electrical technology. Particulars from 
the registrar, Mr. James Rafter. See an advertisement. 


The governing body of the Northampton Polytechnic Ins'itute 
(Clerkenwell, London, Е.С.) invite applications for the appointment 
of junior lecture assistant in the electrical engineering department, 
full time. Particulars and forms of applications (to be returned by 
20th inst.) from the principal, Dr. R. W. Mullineux Walmsley. See 
an advertisement. 


Whitby Borough Electrical Engineer (Mr. L. Н. King), has 
а vacancy for a pupil. See an advertisement. 

A designer, used to high-tension switchgear is advertised for in 
another column. 

` An estimating engineer, with experience in the design of high- 
tension and extra high-tension switchboards, is required. See adver- 
tisement. 

A transformer draughtsman is required for single and three-phase 
power transformers by Ferranti Limited. See advertisement. 

Barrow-in-Furness Education Authority require а principal for 
their technical school. Salary £850 per annum. Application to 
Town Clerk by July 1. 

An assistant lecturer and demonstrator in physics is required at 
Sheffield University. Salary £150 per annum. Particulars from 
the Registrar. 

An assistant lecturer and demonstrator in physics is required at 
the University College of S. Wales and Monmouthshire (Cardiff). 
Particulars from the Registrar, to whom applications by June 22. 


The Colchester Borough electrical engineer (Mr. A. R Sillar, 
M. I. E. E.), received 229 applications for the post of assistant engi- 
neer. Out of this number five gentlemen were invited to meet the 
committee, and ultimately Mr. P. H. Buzza, on the staff of the 
Leeds electricity supply department, was appointed. Will the other 
applicants please accept this as an official notification 


‚ Mr. T. W. Sampson has been appointed instructor in electric 
lighting and power distribution, &c., at Barnsley Technical and 
Evening Continuation Schools. 


Asylum Lighting.—At the next meeting of the Joint Committee 
of Management of the Tyrone and Fermanagh Asylum, a report by 
Mr. R. V. Macrory (of Londonderry) on the proposal to provide au 
electric lighting installation at a cost of £3,370 will be considered. 

Audenshaw (Lancs.)—The Council are negotiating with Ashton- 
under-Lyne Council for a transfer of the Audenshaw Electric 
Lighting Order, 1899. 


Baker-street & Waterloo Railway.—The Edgware-1oad station 
of this railway was opened on Saturday. 

Bermondsey (London).—In future consumers who use electric 
current for lighting in the day time are to be supplied at power 
rate, namely 144. per unit between midnight and sunset, and at 
lighting rate, viz , 8{4., from sunset to midnight. 
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Bexhill.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £5,700 for extensions 
of the electricity undertaking. 

The cables are to be extended to Sidley. 


Devonport.—The salary of the borough electrical engineer (Mr. 
J. W. Spark) has been increased from £450 to £500 per annum, by 
annual increments of £25. 

The price of electric current for lighting has been reduced from 44d. to 
4d. per unit. The charge for power and heating has also been reduced. 

The Electric Power committee have decided to adopt a free wiring 
scheme. 

Dundee.—The Tramway committee have adopted a report of a 
sub-committee recommending the provision of a special telescope 
lifting jack (made by Geo. Stephen 8 Son) on 40 single truck cars, 
and that the offers of P. & W. M‘Lellan and Robert Stiven & Co. 
for other types be also accepted. Some slight alterations of the 
jaeks suggested by the manager (Mr. P. Fisher) are to be carried 
out. Six new care are to be obtained. 

The Council in committee recommend the increase of the salary 
of the city electrical engineer (Mr. Harry Richardson) from £500 to 
£600 per annum. | 


ing.—The Council have, we understand, notified the Metro- 
politan Electric Supply Co. that, having placed an order for 
machinery, they are not now in a position to consider any further 
offer for a supply of electricity in bulk. 


Electric Capstans for Derry Harbour.—The Derry Port and 
Harbour Commissioners have adopted a reportof a committee recom- 
mending the erection of two electric capstans on the harbour for 
haulage purposes. Electric current will be obtained from the Cor- 
poration. | 

Electricity in Mining.—The report of the Rhymney Iron Co. 
for the past year states that at the two Pengam pits the electric 
generating set and the picking and screening plant have been com- 
pleted. The main turbine pumps are almost ready, and the equip- 
ment of the colliery will shortly be completed. In order to develop 


an order for a 300 kw. electric generating set to be erected at Rhym- 
ney. 'The waste gases at the coke ovens will thus provide power 
very cheaply for hauling, pumping, &c., a& New Duffryn, and for 
running the machinery in the workshops. Various alterations will 
also be made to enable the current to be economically utilised at the 
Mardy pit. 

Farsley (Yorks.)— The Council are negotiating with the York. 
shire Electric Power Co. for & supply of electricity in bulk. 


Grassington.—A public meeting was held last week to consider 
an electricity supply scheme, which is being prepared by Mr. H. W. 
Laycock (Messrs. Grace & Sutcliffe, Keighley), and a further meeting 
is to be called. 


Gravesend.—By 10 votes to 8 the Council have abandoned the 
proposal to extend the electricity supply mains to Northfleet. 


Hipperholme (Yorks.)—The Council have sealed the agreement 
with the Yorkshire Electric Power Co. for a supply of electricity in 
bulk. 


Hornsey.—The central library is to be wired for the electric 
light There are now 1,124 consumers of electricity, representing 
the equivalent of 58,099 8 c.p. connected. 


Leeds-Guiseley Tramways.—Rawdon, Yeadon and Guiseley 
Councils are urging Leeds Tramways committee to extend the Leeds 
tramway system to the three districts named. 


Light Railway Commission-—The offices of the Light Railway 
Commission have been removed to Scotland House, New Scotland- 
yard, London, S.W. 


London County Council.—At Tuesday’s meeting it was agreed 
to lend £600 to Stoke Newington and £16,394 to Woolwich for 
electric lighting. 

With regard to the latter loan the Finance committee stated that they 
had asked the Oouncil to inform them of any further action which it 
might decide to take upon the suggestions contained in Sir Alexander 
Kennedy’s report, and inform them that, before sanctioning any further 
loans in respect of the undertaking, they would require to be satisfied that 
the proposed capital expenditure was absolutely necessary апа unavoidable. 

Silent Pavement.—The Highways committee recommended that in 
cases where the Council is laying electric tramways, the portion of the 
track opposite schools and other educational institutions be paved with 
wood or other silent material, — Agreed. 


L. C. C. Testing Fees, &c.—In reference to the L. C. C. proposed 
scale of testing fees, &c., the Fulham Law and Parliamentary Com- 
mittee report that they aro advised that the cost of providing a 
number of stations adequate for testing the pressure all over the 
distributing network would be enormous, and, therefore, every 
effort should be made to resist the action of the L.C.C., or at least 
to postpone the needless expenditure on testing stations until serious 
complaints are made of low pressure from consumers, and the 
L.C.C. are called upon to insist upon the erection of stations. 


\ 
\ 
the lower 4 ft. coal in the New Duffryn pit the directors had placed 


Representations are, therefore, to be made to the Board of Trade 
and the borough representatives on the L.C.C. are to be requested 
to support the Borough Council's views in the matter. 

Bermondsey Council have made а similar protest. 


London Gas. —The South London Metropolitan Gas Co. has in- 
creased the price of gas in South London to 2s. 3d per thousand. 


London Underground Railway Fares.—At recent conferences 
the Central London, the Metropolitan, and Metropolitan District 
Railway and the other tube companies agreed on & working arrange- 
ment to co-operate, as soon as details can be settled, in revising 
fares between Hammersmith, the West End and the City. The 
Central London fares will be increased to 8d. for the longer distances, 
апа those of the Metropolitan & District will also be revised. 
Through bookings will be arranged to come into operation at an 
early date. 


Luton.—Sanction has been received by the Council to a further 
loan of £14,460 for extensions of the generating plant, mains, &c. 


Milan Exhibition Awards.—The'complete list of awards in the 
British section of the Milan Exhibition, 1908, has now been pub- 
lished and includes the following :— 

InpcosTRIAL Ехнтвітовв. — Hors Concours: Sir W.G. Armstrong, Whit- 
worth & Co. Grand Prize: Sir W. G. Armstrong, Whitworth & Co,, 
Babcock & Wilcox, Cambridge Scientific Instrument Co., Chadburn's 
(Ship) Telegraph Co., Е. Darton & Co., Doulton & Co., Elliott Bros., 
Alfd. Herbert, J. E. Hopkinson & Co, United Alkali Co., Vickers, Sons & 
Maxim, Willans & Robinson, Worthington Pump Co. Diploma of Honour: 
Е. Darton & Co., Greenwood & Batley, Hele-Shaw Patent Clutch Co., 
Nalder Bros. & Thompson. Gold Medal: Berry, Skinner & Co., Black- 
man Export Co., British Electric Transformer Co., Combination 
Metallic Packing Co., Doulton & Co., Frictionless Engine Packing Co., 
J. E. Hopkinson & Co., A. Р. Lundberg & Sons, Simplex Conduits, 
Stirling Boiler Co. Silver Medal: Armorduct Mfg. Co., N. Casella, 
Morley Fletcher, Friotionless Engine Packing Co., J. E. Hopkinson & 
Co., A. P. Lundberg & Sons, Sir David L. Salomons, Simplex Conduits, 
Stirling Boiler Co., Willaus & Robinson. Bronze Medal: Atmorduct 
Mfg. Co., Berry, Skinner & Co. 

AWARDS TO CoLLABoBATORS.— Diploma of Honour: M. W. Duddell and 
Cyril Young (both Cambridge Scientific Instrument Co.), J. E. Hopkin- 
son (J. E. Hopkinson & Co.), J. E. Shore (Willans & Robinson). Gold 
Medal : F. C. Darton (F. Darton & Co.), I. Magni (Worthington Pump 
Co.), A. Н. Reed (Cambridge Scientific Co.). Silver Medal : E. Н. Con- 
stantine and John Cowan (Stirling Boiler Co.), B. H. Howell and L. M. 
Waterhouse (Simplex Conduits). Bronze Medal: Hy. Berry (British 
Electric Transformer Co.), N. Romeo (Simplex Conduits). | 


Municipal Accounts.—Tho Departmental committee of the 
Local Government Board, which has been inquiring into the system 
on which the accounts of local authorities in England and Wales 
are kept, has concluded its investigations. Its report will be pre- 
sented shortly. | 

It is stated that the committee finds that on the whole the accounts of 
local authorities are well kept, especially in the provinces, although there 
is a great lack of uniformity. They recommend, amongst other matters, 
that the accounts should be kept on the income and expenditure basis 
instead of on the cash receipts and payments system, as at present. They 
have prepared a series of over a score of model accounts for tramway, 
electric lighting and other undertakings, which they recommend might be 
used in fature. 

New Aluminium Works —It is reported that the British Alu. 
minium Co. has secured a site at Newcastle-on-T yne for the erec- 
tion of works for the manufacture of aluminium. The works will 
be capable of turning out nearly 2,000 tons per annum. 


Oystermouth (Glam.)—The Council are prepared to negotiate 
with a company willing to establish electricity works. 


Poatypridd.—In future long-hour consumers will be charged 7d. 
per unit for the first hour and 1d. per unit after. 


Presentations.—The Plymouth district staff of the National Tele- 
phone Co. have presented a silver-plated tea-tray to Mr. P. F. 
rad district manager, who isleaving to take up a similar position 
at Dublin. 


The chief officers of Devonport Corporation have presented an 
illuminated address and a silver rose bowl to Mr. Jas. Walter Spark, 
borough electrical engineer, on his marriage, which took place on 
Saturday. | 


The staff and employés of the Warrington electricity and tram- 
ways department have presented a case of silver fish-carvers and an 
inlaid mahogany barometer to Mr. F. W. Purse (chief assistant 
engineer) on his marriage. 

Mr. Pakenham W. Beatty has resigned the position of resident 
engineer at Golders Green car sheds of the Underground Electric 
Railways Co. of London, and on Saturday he was presented with а 
travelling bag and liqueur case by the employés at Lillie Bridge 
and Golders Green sheds. Mr. L. W. Migotti presided at the 
presentation ceremony. 

The officials and staff of the Manx Electric Railway Co. have pre- 
sented a set of binocular glasses in case and a gold watch pendant to 
Mr. Harold Brown, late chief engineer, on his departure for Canada. 
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Mr. Alex. B. Randall, manager and engineer of the Salisbury 
Electric Light and Supply Company, has been presented, on his 
marriage, with a set of fish knives and forks by the directors, and 
with a set of carvers, a barometer and a silver-mounted scent. 
bottle by the employés. 

Prestwich.—The Council give notice of intention to lease to 
Salford Corporation (until Dec. 81, 1927) tramways 81 miles in 
length. The lessees are to provide and maintain the electrical equip- 
ment, and the lessors aro to have tho option of purchasing. The 
annual rent is £2,402. 17s. 44., plus one third of the net profit of 
working the lines. 


Provisional Order Revocation.—The Board of Trade have 
revoked the Romford Electric Lighting Order, 1900. 


Repayment of Loans in the London Area.— Woolwich Council 
have agreed to support Stepney in their appeal to the L.C.C. to 
obtaia longer periods for repaying loans for electrical plant and 
mains, and especially for services and meters. 


Ship Lighting.— As might be expected, the new Cunarder, “ Lusi- 
tania," which is approaching completion at the shipyard of John 
Browa & Co, Glasgow, will have a very complete electric lighting 
and power installation; electric bells, telephones, &oc., are also to be 
fitted throughout the various rooms and corridors of the ship. 


Southampton. —Application has been made for sanction to a fur- 
ther loan of £8,000 for mains extensions, house services and meters 


Southwark (London).—Correction.—In our last issue (p. 360) 
we s'a'ed that the Council had accepted the offer of the County of 
London Electric Supply Co. to supply curren’ for lighting he 
clock ‘ower now in course of erection at 5:. George's Circus. The 
figures of the accepted tender were 14d. per unit (not 3d. as given) 
for inte ior and exte ior lighting with £54 per annum for maintain- 
ing 4 are lamps. The London Elec'ric Supply Corpn., quoted 84. 
per unit plus 15s. per lamp per quarter for maintaining the arc 
lamps. On the assumption of 4,200 hours of lighting per annum 
the aggregates were £122 for the County of London Co. and £143 
for the London Electric Supply Corpn. 

Stepney (London.) —The Electric Lighting committee, which is 
considering the question of putting into force the powers conferred 
by the London County Council (General Powers) Act, 1906 to wire 
consumers' premises, &c., hopes to submit a scheme shortly to the 
Council, but in the meantime the committee has been authorised to 
carry out certain alterations to the wiring work on a large con- 
sumer's premises at a cost of about £120. This sum is to be repaid 
by monthly instalments in two years. 


Switzerland.— The Feuille Fédérale Suisse of June 5 contains 
а copy ofa concession granted to M. F. Simon, Ragaz, and M. Н. de 
Gugelberg, engineer, Zurich, fır the construction and working of a 
narrow-gauge electric railway from Landquart, vid Ragaz, to the 
frontier of the principality of Liechtenstein. 

Wigan.—The Tramways and Electric Light committee have 
decided to ask the Board of Trade to nominate two experts to in- 
quire into the position and working of the department. 

Dinner. — A complimentary dinner was given on Tuesday to Mr. 


J. Metcalfe, of the Bryant Trading Synd., who is leaving for the 
United States. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Brighton.—The traffic revenue of the tramways department for 
the past year was £48,898. 03. 5d., compared with £50,148. 5s. 1d. 
in 1906, and the total revenue was £50,662. 16s. lld., against 
£51,620. 18s. 2d. 

Expenses were £34,499. 10s. (against £36,219. 78. 0d.). Gross profit 
was £16,153. ба, 114., and after paying interest (£8,589. 5s. 9d.) and 
sinking fund (£5,164) the net profit was £2,410. 5s. 10d. (against 
£1,615. 93. 8d.). Тһе total capital expended is £274,905. 0з. 6d. 
10,759,310 passengers were carried (against 11,026,811 in the previous 
year) and the car-miles run were 1,118.590 (1,172,938). The average 
traffic revenue par car-mile was 10:494. (10:26d.) and the average per 
mile of single track £2,844 (£2,917.). 


Carlisle.— There was a small net profit (£9. 2s. 4d.) on the past 
year’s working of the electricity department. 


Cleckheation.—After paying all expenses (including interest 
and sinking fund) there was a deficit of £193 on the past year's 
working of the electricity department. 

688,640 unita of electrical energy were generated and 482,288 were sold 
at an average price of 2:15d., compared with 2:2d. in the preceding year. 
The works cost was 0:830d. per unit, and the total cost (exclusive of in- 
tereat and sinking fund) 1:0954, Th? bulk of the current is taken by the 
local tramway company. 


Colchester.—The accounts of the electricity department for the 
year ended March show capital expenditure £71,277, an increase 
of £3,739. 

_ The total revenue for the year was £13,846 (against £12,814 in the pre- 
vious year), and including £8,967 for 617,607 units supplied to private 
consumers, £936 for 102,272 units for public lamps, and £8,117 for 


498,758 units at 14d. supplied to the tramways. The total working and 
general expenses were £7,812 (£7,192). Gross profit was £5,534 
(£5,621). Interest required £1,919 (£1,782) and sinking fund £2,391 
(£2,082), and the net profit was £1,224 (£1,758). There are 42,871 
(36,919) equivalent 8c.p. lamps connected. 1,218,637 (1,086,083) units 
were sold, being, as in the preceding year, 17 units per lamp connected. 
The average price received for private supply was 3:481. (8:94d.). The 
maximum load was 852 kw. (801 kw.) and the load factor 16:33 (15:48). 
The capacity of the plant is unchanged —1,280 kw. 

The Council at last week's meeting approved the accounts, and 
£981. 19s. of the net profit was carried to depreciation, the remaining 
£500 being placed at the disposal of the Finance committee, with & 
recommendation that it be placed to credit of the next general rate. 


Lincoln.—The income of the electricity department for the year 
ended March 31 was £11,646. 18s. 8d., including £6,732. 8s. 8d. from 
sale of current for private lighting, £795. 19s. 10d. from public light- 
ing, £8,088. 15s. 10d. from power supply, and £1,026. 193. 3d. from 
the tramways department. 

Total expenses were £5,313. 12s. 2d., gross profit was £6,333. 1s. 6d., 
and after providing for interest, redemption of debt, &c., and trans- 
ferring £223. 16s. 11d. to meet deficiency on tramways account for the 
past year, the net profit was £2,858. 163. 8d., against £2,165. 0з. 2d. in 
1905-6. The total capital expended is £64,144. 16s., an increase of 
£8,621. 14s. on the year. 1,485,406 units were generated ; 65,460 units 
were supplied to the public lamp:, 1,052,652 were sold by meter and 
164,314 were supplied to the tramways department. There are 
34 aro, 61 incandescent, 26 tantalam and 7 Nernst lamps for public 
lighting, and the total maximum supply demanded was 750kw. There 
are 507 consumers, and the equivalent of 59,955 8о.р. lamp; is con- 
nected. The large increase in the units sold is due to the greatly 
increased demand made by Messrs. Clayton & Shuttleworth for power 
and to the traction load. The total works costs were 0:993d, per unit 
sold, against 1:850d. in 1905-6. It is proposed to reduce the charge for 
current to the tramways from 14d. to 1}3. per unit. 

The total revenue of the tramways department wis £5,845. 53. 9d. 
Expenses were £3,828. 18s. 11d., leaving a gross profit of £2,016. 63. 10d. 
to meet interest (£1,150. 6s.) and sinking fund (£1,368. 103. 8d.). The 
deficit on the undertaking (£223. 16s. 11d.) has, as shown above, been 
met out of the profit on the electricity department. The gross capital 
expended is £39,231. 1,437,946 passengers were carried, 137,186 car-miles 
were run, and 164,314 units of energy(1,197 per car-mile) were used. Com- 
pared with 70 other municipal tramway urdertakings, Lincoln is only 
0-35d. above the average in costs, but as the car-miles run were below all 
those in the list, the Lincoln figures (6:698d. per car-mile run) must be 
(says the city electrical engineer, Mr. Stanley Clegg) considerel satis- 
factory. Compared with Wolverhampton (the only other surface contact 
system in this country working over 12 months) the power and traffic 
expenses were lower, 1°797d. and 2:512d. per car-mile at Lincoln, against 
1:994. and 2:54d. at Wolverhampton. The total expanses were higher 
at Lincoln owing to the limited character of the undertaking, but Mr. 
Clegg thinks that with an increased mileage he could do equally well, if 
not better than Wolverhampton. 


Norwich.—There was a net profit of £4,778. 9s. 6d. on the past 
year’s working of the electricity undertaking. There were very 
satisfactory increases in the current sold for lighting and power and 
in gross receipts, &c. The new system of charging introduced by 
the city electrical engineer (Mr. F. M. Long) had diminished the 
receipts by only £210. 


South Shields.— The annual report of the borough electrical 
engineer (Mr. J. Н Cawthra) on the working of the electricity 
undertaking for the year ended March 81 shows that the total 
revenue was £22,700, compared with £17,831 in 1906. 

Total costs were £9,397, against £7,211, and the gross profit was 
£13,302, against £10,120.. Interest and sinking fund absorbed £10,163 
(£9,263) and the net profit was £3,189 (£857). The maximum load was 
1,790 kw. (970 kw.) and the load factor 14:61 per cent. (lighting and 
traction), against 16:93 (lighting) in 1906. There are 1,245 consumers 
(1,167), and the equivalent of 72,952 8 c.p. lamps is connected (62,927 
8 o. p.), and the revenue per 8 c.p.lamp was 48.104. against 5s. 6d. 2,291,612 
units of current were sold against 1,438,921. The works cost per unit 
is 0:604. (0°61d.), the total works cost 0°91d. (1:09d.), and the total cost 
(including interest and sinking fund) 1:984. (2:634.). 

Mr. Cawthra attributes the improved financial position to the installa- 
tion of plant for the supply of electrical energy for traction and power. 
The tramway load factor is only 11:11 per cent. (the lowest record within 
Mr. Cawthra’s knowledge) and this is due to the abnormal demand made 
by the tramways during holiday times and on Saturdays. Already the 
department has а number of power consumers, nearly every trade and 
industry in the town being represented in the list, and current is being 
supplied to 1,184 ‘н.р. of motors. The total capital expended is 
£172,851. 9s. 6d., against £163,047. 2a. 


Stafford.—The capital expended on the electricity undertaking 
is £83,063. 5s. 2d., but £8,812. 18s. 4d. has been repaid. 

The total revenue for the year ended March 31 was £3,971. 4з. 4d. Ex- 
penses were £1,526. 3s. ld., leaving £2,445. 1s. 3d. to meet interest 
(£863. 148. 4d.) and instalments of principal (£1,115. 3s. 7d.), &с. 368,347 
units of electric current were generated ; 298,734 units were sold to private 
consumers, 8,587 were supplied to the public lamps and 26,338 were used 
for pumping. There are 262 meters fixed for private consumers and the 
equivalent of 20,253 8 c.p. lamps is connected. Total working expenses 
were 1:192d. per unit sold, and after paying all charges (including interest 
and sinking fund) the net profit on the year's working was £354. 178. lld., 
or 0:277d. per unit sold. 
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Swansea.—The net profit on the past year's working of the elec- 
tricity department was £686. 


Wolverhampton.— The total income of the tramways depart- 
ment for the year ended March 31 was £43,822. 10s. 11d., and the 
expenses (exclusive of renewals) £24,087. 18. 11d, leaving gross 
profit £19,285. 9з. 

After contributing £5,300. lls. to renewals funds, paying interest 
(£7,742. 88. 9d.) and sinking fund (£4,129. 11s. 5d.), and meeting deficit 
on the motor omnibus account (£281. 6s. 9d.), there was a net profit of 
£2,436. 158. ld. reducing the deficit to date on the undertaking to 
£1,291. 10s. 5d. 9,276,023 passengers were carried (compared with 
8,814,424 in 1906), and 966,133 oar-miles run (against 950,338), the 
receipts per car-mile being 10°680d. against 10°418d. 


TRADE NOTES AND NOTICES. 
NOW READY. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 


The Education committee of the borough of Portsmouth invite 
tenders for (1) electric machinery and accessories for dynamo rooms 
and accumulators for the electrical engineers’ department, and (2) 
experimental compound steam engine and condenser, feed measure- 
ment tanks, gas engine and suction plant, oil engine, petrol motor 
and electrically-driven machine tools for the mechanical engineers’ 
department. Tenders, addressed to the chairman of the Higher 
Education Committee, Technical Institute, Portsmouth, by July 2. 

Portsmouth Town Council invite tenders for the supply, delivery 
and erection of one 1,000 kw. turbo-alternator, with condensing 
plant and accessories. Tenders to the town clerk (Mr. Alexander 
Hellard), Town Hall, Portsmouth, by noon, 24th inst. 

Newport (Mon.) Electricity апа Tramways committee invite 
tenders for low. tension switchboard, two motor alternators (d.c. to 
a.c., single-phase), one battery, extensions to switchboard gallery, 
cooling tower (steel) and battery reversing booster. Tenders to the 
Town Clerk, Town Hall, Newport (Mon.) by first post July 1. 


Clacton District Council are prepared to receive tenders for 
supply of two 25 kw. 500 volt 1 two existing 100 volt 
Taunton machines (which сап be viewed on application to the resi- 
dent engineer) to be taken in part payment; also for additions to 
switchboard. Tenders to the clerk (Mr. G. T. Lewis), Town Hall, 
Clacton-on-Sea, by noon July 3. 


The Electricity committee of Stepney (London) Borough Council 
invite tenders for supply during the year ending June 30, 1908, of 
(1) ampere-hour meters and demand indicators, and (2) arc lamp 
carbons. Specifications from the engineer and manager (Mr. Wim. 
C. P. Tapper, 27, Osborn-street, Whitechapel, E., where tenders 
must be delivered by July 1. 

London County Council invite tenders for the manufacture of 
two 5,000 kw. three-phase turbo-alternators, with surface condensers, 
&c., to be delivered and erected at the tramways generating station, 
East Greenwich. Tenders, on official forms to be obtained from 
the clerk of the Council (Mr. G. L. Gomme), County Hall, Spring- 
gardens, S.W., to be sent in by 11 a.m. July 2. 

Pontypridd Council invite tenders for supply and laying of about 
8,000 yds. of tripple concentric feeder and distributing cables, paper- 
insulated. Tenders to Town Clerk by July 8. 


Plymouth Guardians invite tenders for wiring their new workhouse 
infirmary buildings. Tenders to the Clerk, 18, Princes square, 
Plymouth, by July 2. 

Southampton Corporation require a Babcock & Wilcox chain 
grate mechanical stoker for a water-tube boiler. Tenders by 24th inst. 


The Deputy Postmaster-General, Hobart (Tasmania), will receive 
tenders until noon, Aug. 14, for supply of telegraph and telephone 
material. Specifications, &c., from the General Post Offices, Hobart, 
Sydney, Melbourne, Brisbane, Adelaide and Perth, and from the 
Commonwealth Office in London, 72, Victoria-street, S.W. 


TENDERS REOBIVED AND ACCEPTED. 


Woolwich (London) Borough Council have received the following 
tenders for carrying out wiring work on behalf of the Council in 
the parishes of Woolwich and Plumstead :— 

*E. P. Allam & Co. (accepted) (1), wiring for six points (with main 
switches and fuses, cables, wood casing and capping, sub-boards, switches, 
fuses, plugs, ceiling roses, blocks, complete in every respect except fit- 
tings), £4. 108. ; (2) additional points, 128. 6d. per point; (3) wiring for 
six points (same as No. 1, but with screwed steel tubing instead of wood 
casing and cupping), £4. 198.; (4) additional points, 16s. 6d. ; (5) supply- 
ing and fixing six adjustable pendants, consisting as above, together with 
porcelain or metal counterweight, pulleys and shot, EI. 4g. ; (0) addi- 
tional pendants, 48, each; (7) additional percentage to cover office, &c., 
expenses 10 per cent. 

*G. Weston & Co. (1), £4. 10s., (2) 13s., (3) £5. 14s., (4) 18s., (5) 
£1.10s., (6) 5в., (7) 20 per cent. *Lonsdale Engiueering Co., (1) £2. 14s., 
(2) 108., (3) £3, (4) 11в., (5) 188., (6) 3s., (7) 5 per cent. L. J. Allbright, 
(1) £3. 15s., (2) 14s., (3) £5. 28., (4) 19s., (5) £2. 8s., (0) 8s., (7) 25 per 
cent, Charles Ross, (1) £6, (2) 16s., (3) £6. 18s., (4) 18s. 6d., (5) £6. 188, 
(6) 3s., (7) 25 per cent. *E. G. Kelsey, (1) £5. 2s., (2) 15s. 6d., (3) £6, 
(4) 19s., (5) £5. 11s., (6) 178., (7) 20 per cent. Reliance Electrical Co., 
(1) £2. 17s., (2) 9a., (3) £4. 18s. (4) 15s., (5) £1. 78., (6) 4s. 6d., (7) 15 per 
cent. +H. J. Godfrey, (1) £8. 123., (2) 11s., (3) £4. 19s., (4) 15s. 6d., (5) 
£l. 72., (6) 4s. 6d., (7) 10 per cent. Ward and Newman, (1) £3, (2) 
103. 6d., (3) £8. 12s., (4) 12s. 6d., (5) £1. 4s., (6) 4s., (7) 10 per cent. 
SArmstrong Power Co., (1) £3. 12а., (2) 11s., (3) £4. 10s., (4) 14s., (5) 
£1. 8s. ба., (6) 4s. 6d., (79 334 per cent. SC. J. Wilkin & Son, (1) 


£8. 168, 6d., (2) 118. 9d., (3) £4. 10s., (4) 14s., (5) £4. 16s., (6) 15s., (7) 


15 per cent. SC. Larkins & Co., (1) £4. 1s., (2) 10s., (3) £6 6s., (4) 
178. 6d., (5) £1. 1в., (6) Зв. 6d., (7) 40 per cent. 

Tender on a basis of three pairs of lamps installed: 3Sowerbutts & 
Rogers, (1) £4. 10s., (2) 15s., (3) £7. 103., (4) £1. 53., (5) £1. 1s., (6) 
3з. 6d., (7) 20 per cent. 

Representatives of each of the firms were interviewed, and Messrs. 
Allam & Co.s tender has been accepted subject to their joining the 
N.E.C.A, and to their agreeing to pay their workmen employed in the 
borough the rate of wages adopted by the L.C.C. In the event of their 
declining to accept the conditions, the tender of the Armstrong Power 
Co. will be accepted, subject to the same conditions. 


London County Council have accepted the tender of Heenan & 
Froude for 5 electrically-operated car-traversers at £3,675. 
For 60 milesof high-tension electric cable London County Council 


received the following tenders :— 

Siemen's Bros. & Co. 
(accepted) E70, 563 9 7 

St. Helens Cable Co. 76,346 5 6 | British Insulated & 

Johnson & Phillips. 74,598 2 8 Helsby Cables. . 72,406 3 0 

W. Т. Henley's Со... 74,521 15 2 | Western Electric Со. 71,710 2 1 


Sunderland Corporation have definitely accepted the following 
tenders :— 

British Westinghouse Co., plant for the new equipment required for 
Messrs. Laing's sub-station; Н. Tonkinson & Son, for supply of steam 
and exhaust piping for Hylton-road sub-station ; British Insulated & 
Helsby Cables, for supply of two feeders from Hylton-road to High-street 
West (corner of Garden-place) and from Pallion sub-station to the Sun- 
derland Forge & Engineering Co.’s works, and for supply of three addi- 
tional feeders to Whickham.street sub-station ; and that of the Albion Clay 
Co. for ducts to Whickham-street sub-station. 

Marylebone (London) Council received the following tenders for 
cables: 

Bt. Helens Cable Co. (accepted) (1), 1,320 уаз. 1 sq. in, £1,381. 48.; (2). 
880 yde, 25 sq. in., £651. 168.; (3) 880 yds. 15 sq.in., £424. 38.; (4) 
440 yds. 1 ва. in., £485. 88.; (5) 780 yds. 1:5 sq. in., £1,179. 15s. ; (6) 
180 yds. 1 eq. in., £186. 153. ; (7) 120 yds. 7/18 S. W. G., £5; W. 1. Hen- 
ley’s Co. (1) £1,409, (2) £670, (3) £435, (4) £494, (5) £305, (6) £264. 15s., 
(7) £3. 17s. 6d.; W. T. Glover & Co., (1) £1,410, (2) £664, (3) £433, (4) 
4500, (5) £1,202. 10s.. (0) £191. 5s., (7) £5. 103. ; Siemens Bros. & Co., 
(1) £1,433. 5s., (2) £669. 10d., (3) £437 153., (1) £501. 2s. ; Callender's 
Co. (1) £1,452, (2) £721 12s.. (3) £450. 11s. 2d., (4) 4506. 

Marylebone Council have received the following tenders for 
repairs to old North-street battery (new negative plates throughout 
and exchange of glass tubes for wood separat rs) : 


Electoral Power Storage Co. (accepted), £1,170 ; Accumulator Industries 
£1,150. Positive Platess, Electrical Power Storage Co. (accepted), first 


W. T. Glover & Co. £73,694 11 4 
Callender's Co. .... 73,577 1 2 


* Not members of the National Electrical Contractors! Association, 
and would open show rooms, &c. 

+ Would take stock off Council's hands. 

+ Members of the N. E. C. A., and would open show rooms. 

§ Prepared to join N. E. C. A. 
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100 £66, subsequent plates 9s, 3d. each. To cut to pieces the whole of 
the positives so as to clean and examine the bores and reburn them, £120 ; 
to supply new acid, £90. Accumulator Industries (Ltd.) per 100, 245. 

For the electric lighting installation, &c., at the Westminster 
Technical Institute London County Council received the following 
tenders : 


J, Bryden & Sons (accepted) £687 | J. Barker & Co. £944 
Mercer, Rance € Co. ...... 1,051 | Aberdeen Elec. Eng. Co..... 857 
S. G. Cozens ............ 966 | Pinching & Walton........ 761 


-Bolton Corporation have accepted the tender of Ed. Bennis & Co. 
(Ltd.) for complete coal and ash handling plant for the boiler exten- 
sions, with Bennis automatic measuring machinery, together with 
four Bennis stokers and self-cleaning compressed air furnaces of the 
latest (1907) type at £1,350 


Walsall Council have accepted the tender of Babcock & Wilcox 
for dampers, &c., for new boiler flues at £18 103.; that of Stewarts 
& Lloyds for steam and water pipes at £39 10s. ; and that of Siemens 
Bros, & Co. for telephone cable at £11 18s. 9d. 


Luton Council have accepted the tender of Ruston, Proctor & Co. 
for a Lancashire boiler at £784; that of the Worthington Pump 
Co. for condensing plant at £664; and that of R. Н. Longbotham 
& Co. for coal bunkers, elevator and conveyors at £674. 

Woolwich (London) Council have accepted the tender of Everetts 
Edgcumbe & Co. for an a.c. recording voltmeter at £9. 11s. 6d. (less 
25 per cent.), and that of the Bell Telephone & Electric Co. for 
wiring for motor for working economiser at Plumstead Baths, £15. 5s. 


Southwark (London) Council received 21 tenders, varying from 
£191. 5s. to £301, for wiring the branch library at the junction of 
the New and Old Kent-roads, and that of W. С. Cannon & Sons (at 
£240. 11s.) was accepted. | 

The Compagnie Electrique Anversoise has accepted the tender of 
Ed. Bennis & Co., for a complete coal elevating automatic weighing 
and conveying plant for the Company's power station at Quai 
. Cockerill, Antwerp, at 35.855fr. 


Lanark County Council have aecepted the tender of Johnson & 
Phillips for supply and erection of а 70 kw. motor generator, battery 
charging booster and switehgear for the Cambuslang electricity works 
extension. ` Е 


Whitehaven Council have accepted the tender of D. Santoni & Co. 
for rewinding an armature at £78, and that of Cole, Marchent & 
Morley for а surface condenser at £820. 15s. : 


Bolton Electricity committee recommend the acceptance of J. Mus- 
grave & Son’s tender for a 2,000H р. vertical steam engine, and 
that of Messrs. Dick, Kerr & Co. for a three-phase alternator. 


Blackburn Corporation have placed the contract for the supply of 
continuous-current motors for the ensuing 12 months with Newtons, 
Limited, Taunton. 

Salford Corporation have placed an order w:th the Liverpool 
Electric Cable Co. for cables, and with Watlington & Co. and John 
Hall & Co. for tramcar accessories | 

Loughborough Corporation have accepted the tender of Manlove, 
Alliott & Co. for a refuse destructor at £1,862. 

London County Council are recommended to.accept the tender of 
Stanley Bros. for 400,000 stoneware ducts at £4,500. 

Willesden Council have accepted the tender of Oliver Are Lamps 
for 66 flame arc lamps at £668. 


BUSINESS NOTICES. 


The Union Electric Со., Park-street, Southwark, S.E., announce 
that owing to the completion and satisfactory working of their small 
machine department they can now allow increased discounts on 
direct-current motors and dynamos, sizes V 30a to V 60a (2] н.р. 
to 80 B.H P. 


Mr. William Corin, M. I. C. E., M. I. E. E., notifies that, in order to 
confine his attention to his private consulting practice, he has 
resigned the appointment which he has filled for the past 11 years 
of city electrical engineer to Launceston (Tasmania) Corporation. 
Mr. Corin is prepared to report upon electric lighting or power 
schemes in Australasia or New Zealand, to prepare plans and 
specifications, advise as to tenders, &c., and his address is 7, Hill- 
street, Launceston. Telegrams : Corin, Launceston. 

Messrs. R. J. Nicholson & Co.'s office for the Midlands is now at 
3, New Street, Birmingham, where Mr. John E. Corby will give all 
information respecting the firm's Ideal electric lighting sets, 
pump combinations and marine motors. 


Messrs. Adamson, Ramsbottom & Co, Birkenhead, have ap- 
pointed Robinson & Jones, 21, Collingwood.street, Newcastle-on- 
Tyne, sole agents and representatives for the northern counties 
(including Northumberland, Durham, Westmoreland, Cumberland 
and Cleveland district of Yorkshire) for their electric and hand 
cranes, electrically-driven lifting machinery and hauling gears. 

l'irms who have business relations with Chili will be interested to 
learn that the Banco de Chile has established an agency at 14, 
Bishopsgate-street Within, London, Е.С. 


BANERUPTOIES, LIQUIDATIONS, &c. 
The statutory first meetings of the creditors and shareholders or 
the Improved Electric Supplies (Ltd.) were held at the London 
Bankruptcy Court on Tuesday. The accounts show liabilities £13,306, 


assets £7,668, and a deficiency of £15,637 to the contributories. 


The company was formed on October 2, 1905, with a nominal capital 
of £15,000 in 5,000 73 per cent. cumulative preference, 5,000 ordinary and 


5,000 B shares, to acquire the goodwill and assets of the Improved 


Electric Glow Lamp Co. (Ltd.), and to carry on the business of electricians 
and electrical engineers. The company was promoted by Mr. W. Cham- 
berlain, who had acquired the property from the liquidator of the old 
company in consideration of his undertaking to pay its liabilities, amount- 
ing to £4,808, and to discharge a debenture debt of £4,000. The new 
company agreed to pay him £19,001, made up of £4,200 cash, £4,808 by 
instalments and £9,993 by the allotment of shares, The company 
further guaranteed due payment by Mr. Chamberlain to the liquidator of 
the old company of the £4,808, and, on the other hand, Mr. Chamberlain 
agreed to subscribe for £2,500 6 per cent. second debentures of the com- 
pany. Debentures for £6,587 were outstanding on March 6, 1907, when 
& resolution! was passed for voluntary winding up and for the appoint- 
ment of Mr. H. J, Snowden as liquidator. On the same date that 
gentleman was also appointed as receiver for the debenture-holders, and 
at once entered into possession of the property. The failure of the com- 
pany is attributed generally to want of capital. The liquidation is in the 
hands of the official receiver and a committee of inspection. 


Herbert Thompson Garvie (trading as the New Southgate Engi- 
neering Co.), 134, Eastcheap, London, E.C., has been adjudicated 
bankrupt. 


A first dividend of 8s. 4d. in the liquidation of McPhail & 
Simpson's Dry Steam Patents Co. (Ltd.) will be payable on July 1, 
by Mr. J. W. Close, North British and Mercantile buildings, East- 
parade, Leeds. 

Claims against Geo. M. Sellick, electrical accessories manu- 
facturer, 464, Romford-road, London, E., by June 29, to Mr. E. S. 
Grey, Bankruptcy-buildings, London, W.C. 

The trustee (Mr. J. G. Burgess, 1, Berridge-street, Leicester) in 
the bankruptey of Frank Johnson, electrical engineer, &c., Long- 
lane, Billesdon, has been released. 

The Reversible Turbine Synd. (Ltd.) is being wound up volun- 
tarily, and Mr. J. D. S. Bogle, 8, Great St. Helens, London, E.C., is 
liquidator. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will 
sell by auction at H.M. Dockyard, Portsmouth, on Tuesday, July 9, 
and following days, at 11 a.m., some old and surplus stores, includiug 
quantities of brass tubes and mixed metal, scrap white metal, old 
leads and zinc ashes, mild steel апа steel and iron scrap, 70 tons 
electric cable, electrical gear апа stores, 85 Brotherhood engines, 
old boilers, engineera' tools, &c. May be viewed three working days 
prior to апа on morning of sale. Catalogues (6d. each) at the 
dockyard and of the auctioneers, 11, Billiter-square, London, Е.С. 
See also ап advertisement. 


Plant for Sale.— Messrs. Horne & Co. have been instructed by 
Н.М. Office of Works to receive tenders on Thursday, June 27, for 
two electric lighting plants, one at Osborne House and the other 
near London. The former includes an E. C. C. dynamo and an 
Elwell.Parker dynamo, switchboard, instruments, &c., 16 H.P and 
12 н.р. Crossley gas engines, belting, electricfittings, &c. The plant 
near London includes two 40 н.р. compound tandem Willans engines, 
two Siemens compound dynamos, Western dynamo, 56 storage 
cells, 12 н.р. Davey-Paxman compound vertical engine, 12 н.р. and 
20 н.р. vertical boilers, &c. Particulars from the auctioneers, 8, 
Delahay-street, Westminster,S.W. See also an advertisement. 

Plant Wanted.—Mr. Thomas Johnson, Prescott-street, Wigan, 
is advertising for a steam turbine, 850 to 400 revolutions, 600 н.р. 
to 800 m.r., 100 lb, pressure, or any other compact engine. 


The '*Journal."—Part 183 of the Journal” of the Institution 
of Electrical Engineers is now ready, price 5s. Гог particulars of 
contents see an advertisement. 


"The Progress of Electrical Enterprise,”—This is the title 
given to а reprint of a series of 15 articles from the engineering 
supplement of The Times.“ These articles аге from the pen of Mr. 
Emile Garcke, M.I.E.E., and the author's position as managing 
director of the British Electric Traction Co. (а company which 
controls a number of important electric tramway and electricity 
supply undertakings, &c.) would of itself invest his opinions with 
authority when writing of the checks and hindrances to electrical 
engineering progress in this country : but, in addition, Mr. Garcke 
has been so long and intimately associated with the financial side of 
electricity supply that he is peculiarly well qualified to deal with the 
iopies discussed in the present series. As might be expected, Mr. 
Garcke attributes the present depression in the industry to the 
aggressive attitude of local authorities, to unsuitable legislation and 
to the unsympathetic attitude of our legislators to the repeated de- 
mands made for the reform of the law relating to electricity supply, 
tramways and light railways, &c. We have ourselves repeatedly 
pointed out the need for changes in and the improvement of 
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the law governing the electrical industries and to the necessity for 
some correspondence between the legislation governing electricity 
and its modern applications. We have also frequently called attention 
toand animadverted upon the jealous and frequently unfair attitude 
of local authorities towards private enterprise. We consequently 
find ourselves in agreement with most of Mr. Garcke’s conclusions, 
and we advise all interested in placing the true state of the case for 
the electrical industry before the public to procure copies of this 
reprint, make themselves acquainted with the facts and figures set 
out by the author, and circulate copies of the booklet in quarters 
whe re it is essential the truth should be known. The subjects dealt 
with by Mr. Garcke are of vital importance not only to the electrical 
industries but to the community at large, and we hope the present 
work will focus public attention on the main causes of the present 
depression. The reprint is published at 18. net by the Eiectrical Press 
(Ltd.), or copies сэп be obtained direct from The Electrician offices. 


‘‘Cassier’s Magazine."—'We are informed that the interests of 
the English edition of '* Cassier's Magazine have been acquired 
by (amongst others) the following :— . | 

Mr. C. S. Vesey Brown, Mr. W. Н. Butlin, K.I.C., and Mr. Е. G. 
King, who will act as directors. Mr. Vesey Brown is chairman of 
the board. The magazine will be conducted as heretofore, with Mr. 
King as managing director. The offices will remain as heretofore. 


CATALOGUES, &c. 


Union Spectalities.—A useful pocket list of Union electrical 
apparatus has just been published by the Union Electric Co., Park- 
street, Southwark, S.E. It practically runs the gamut of the com- 
рапу'в entire products. Specimen illustrations of each type are 
given, together with prices and full particulars. 


Main Switches.—Verit ys Limited are issuing publication No. 552, 

which gives complete illustrations and dimensional particulara of 

their quick break knife swtiches. The outline drawings in this 
pamphlet have bee1 well done. 


Storage Cells.—A new line in the shape of a series of small cells 
for country house lighting ia being manufactured by the Chloride 
Electrical Storage Co., Clifton Junction, Manchester, апа London. 
These cells are intended for use with lighting sets comprising 
small internal combustion engines (either petrol or oil) and 
dynamos such as are now being commonly supplied to country 
houses. To meet the growing demand for small batteries for plants 
of this description the Chloride Co. have standardised their P.G. 
and L.G types of accumulators. Circular No. 19 gives full details. 

Kolben Plant.—Pelton wheels and mining machinery form the 
subjects of pamphlets 47 and 60 just issued by Kolben & Co., 
24, Budge-row, Cannon-street, Е.С. An illustration is given of a 
100 н.р, Pelton wheel for a 425 ft. head, a 500 B. H. P. Francis turbine 
coupled to a polyphase alternator is also described and illustrated 
in pamphlet 45.  Particulars of Kolben projectors are given in 
pamphlet 51. 


Sun Fans.—The Sun Electrical Co. is publishing а ver y complete 
catalogue giving particulars of motor driven fans for ventilating, 
exhausting and blowing purposes. 


Glover's Calendar.—Glover's calendar for 12 months commencing 
July 1 is made up to stand conveniently on a desk, or it may also 
be hung. The daily slips are mounted more conveniently than 
previously for tearing off, and a useful file to hang up is sent out 
with the calendar for the purpose of keeping any special extracts 
which may be required for reference. The arrangement is a great 
improvement on previous iseues. 


Exports of Electrical Goods and Apparatus.—The o 
list gives official particulars of the exports of British manufacture 
electrical apparatus апа material (including telegraph and telephone 
wire and materials, but not including electrical machinery which 
is not separately specified) from June 12 to 18, with the ports of 
destination :— | 

Africa— Alexandria, £369 (including £57 telegraph material); Beira, 
£118; Cape Town, £59 : Durban, £489, and 21 tons iron telegraph poles; 
Kilindini, £11. Argentina—Buenos Ayres, £1,292 (including £915 tele- 
graph material). Australasia— Auckland, £390; Bluff, £18; Christ- 
church, £10; Hobart, £1,298; Melbourne, £131; Napier, £37; Otago, 
£697; Sydney, £1,556 (inoluding £450 telegraph material); Timaru, 
£366 (telegraph material); Wanganui, £450 (telegraph material) Bel- 
gium— Brussels, £186; Ostend, £106. Burma—Rangoon, £62. Canada 
— Halifax, £18; Montreal, £1,010; Toronto, £3,450. Ceylon—Colombo, 
£162. China—Shanghai, £4,200, (including £196 telegraph material). 
France—Boulogne, £10. Germany—Hamburg £15. Gibraltar, £21. 
Holland—Amsterdam, £166; Rotterdam, £492. Hong Kong, £226. 
India — Bombay, £16: Calcutta, £1,388 ; Madras, £603. Japan 
Tokyo, £6; Yokohama, £25. Malta, £33. Mauritius, £34. North 
Atlantic, £286,687 (telegraph cable and apparatus)  Persia—Balek 
Pappan, £93. Russia—Kurch, £648; St. Petersburg, £240 (telegraph 
material) Seychelles—£47 (telegraph material). Siam—Bangkok, £14. 
Spain— Bilbao, £75. Straits Settlements— Penang, £463 (telegraph cable); 
Singapore, £682. Sweden—Stockholm, £230 (telegraph material). 
Uruguay—Monte Video, £78. U.S.A.—New York, £66. West Indies— 
Jamaica, £295 and £991 (iron telegraph poles). Total, £309,190, against 
£34,272 in the corresponding week last year (June 13 to 19). 


COMPANIES’ MEETINGS AND REPORTS. 
India Rubber, Gutta Percha & Telegraph Works Co. ( Ltd.) 


A half-yearly general meeting was held at the offices, Cannon-street, 
London, on Tuesday, for the purpose of obtaining the sanction of the 
shareholders to the payment of an interim dividend of 23 per cent., or 


· 58. а share, free of income tax. Major L. Danwix presided. 


The SECRETARY (Mr. А. Р. Crouch) having read the notice calling 
the meeting, 

The CHAIRMAN said since the beginning of the financial year there 
had been a marked increase in the demand for some lines of the com- 
pany’s manufacture, and although others did not show an increase, and 
some even showed a falling off, yet the balancing of advances and 
shortages produced a substantial increase in their sales. While. 
reporting this favourable feature the board were unable to state 
that the profit might also be accepted as proportional to this 
increase in sales. The shareholders, however, had an indica- 
tion of the board’s opinion by being asked to sanction the usual 
interim dividend. he price of raw material was lower, and 
it was probable that this lowering would be progressive, although they 
would doubtless have occasicnal set-backs. The period during the lower- 
ing of the price of raw materials was always an anxious time for the 
managers of an industrial concern when the price had remained high for 
a considerable time, owing to the fact that, where a stock of productions 
was kept, this stock had naturally been manufactured with high-priced 
materials, and could only be profitably sold if the scale of possible 
selling prices remained sufficiently long at. the proper figures. The 
board had, however, had experience on different occasions of this 
state of things. Since he last addressed them they had secured an 
order for the manufacture and the laying of a submarine cable between 
New York and Havana. One-half of the length required was already 
manufactured. As they were now making motor tyres with improved 
machinery he hoped that their shareholders who were motorists, or who 
had friends who were, would make known the excellence of the Palmer 
cord and the Persan tyres. He was sure that, like the directors,. the 
shareholders would be glad to see that Mr. Marsham was again seated . 
with them. He arrived in the spring from Japan, where he would 
return in the autumn. The board were pleased to say that 
the company’s manufactures enjoyed the best of reputations in 
Tokio and the other large cities of that country. He then referred 
to the excessively high rates which the company had to pay in the dis- ' 
trict where their works were situated, and said that, as far as the directors 
could estimate, the company were put at a disadvantage, directly and 
indirectly, of about £25,000 a year in comparison with works in the 
North of England. He had often alluded to this matter before, and in- 
tentionally, as, unless public attention were drawr. to such subjects, the 
burden would go on increasing, with the most serious effect on industrial 
undertakings. The Metropolitan Water Board were asking for exorbitant 
Parliamentary powers, and the company and other manufacturers had 
been obliged to approach Parliament in opposition to the bill. He 
desired to refer to another matter of general interest to public companies. 
In reply to а communication from the Institute of Directors, the board 
decided that they would sign a petition in favour of the extension of the 
municipal franchise to joint-stock companies. In his opinion, however, 
the only effective additional safeguard was to be found in giving 
the public better means of ascertaining the facts. If the local 
auditors were made absolutely independent of the local autho- 
rities, if they were to report direct to the Local Government 
Board, and if these reports were to be published immediately in the 
district, more would be done towards safeguarding the interests of joint 
stock companies than could be effected by any system of franchise 
reform likely to be adopted. He concluded by moving a resolution 
sanctioning the payment of the interim dividend mentioned. 

M. H. MOORE seconded the motion, which was unanimously 
adopted, and a vote of thanks to the chairman and directors terminated 
the proceedings. 


BRITISH BLECTRIC TRACTION CO. (LTD.)—The net profit for the year 
ended March 31, after reserving £25,000 against depreciation of under- 
takings worked by the company, buildings and freehold land, doubt- 
ful debts and expenditure on undertakings not proceeded with, is 
£207,462. 08. 3d. With this sum, which includes £17,136. 88. 2d. brought 
forward, and also one-half of the remaining profits on the Bombay under- 
taking (£41,968. 4s. 5d.), the directors propose to pay interest on the 
5 per cent. perpetual debenture stock (£73,682. 13s.) and on the 44 per 
cent. second debenture stock (£23,802. 2s, 6d.) for the year, and also to 
pay the dividend on the 6 per cent. preference shares (£96,862. 4s.), 
leaving £13,115. Os. 9d. to be carried forward. The aggregate par value 
of the investments in associated and other companies is £5,271,977, and 
they stand in the books at cost (£4,967,099). The yield for the past year 
has been £152,925, equal to +: per cent. on £3,275,364, cost of invest- 
ments which are revenue earning. The yield shows an increase of 
£9,273 upon the preceding year, notwithstanding that the Brush Co., 
which gave a return of £13,711 for 1905, bas paid no dividend for 
the past year. During the year investments of the cost value of 
£135,720, upon which no return was «arned in 1905.6, have become 
remunerative. On the other hand, the list of unremunerative invest- 
ments has been increased by shares of the cost value of £405,052. Of 
the latter amount the Brush Co. represents £219,957, and the balance 
includes South Metropolitan (£136,297) and Jarrow (£32,110), the lines of 
the companies having only recently been completed. The majority of 
the associated companies shcw increased profits for the past year, but 
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the dividends paid by these companies have not been correspondingly 
increased, larger amounts having been placed to reserve or written 
off for depreciation. In some cases there have been additions to capital 
or increased rentals payable to local authorities and other like con- 
siderations affecting the net profits for the time being. The total 
gross profits of the associated companies, after debiting expenses, bat 
before charging interest on capital or loans or rental of leased lines, 
were £539,455 in 1906, against £464,204 in 1905. Daring 1906, on the 
lines worked by the associated companies, 301,835,724 passengers were 
carried, and the receipts were £1,535,976, or an average of 1:22d. per 
passenger, and during the past six years there has been a constant down- 
ward tendency in fares, notwithstanding that with electric traction the 
fare stages have been extended, the speed has been increased and the 
general services have been markedly improved, while the capital expendi- 
tare has been considerably increased. The directors are considering 
means for resisting the constant demand for reduction of fares, and for 
obtaining an augmentation in cases where the service is unremunerative 
and the local circumstances permit. The report gives abstracts of some 
of the reports of the associated companies, but these have already 
appeared in Zhe Electrician. The report of the Bombay Co. for the 
past year has not yet been issued, but the directors are informed that 
some of the lines were opened for working by electric traction during the 
past month with satisfactory results. The business of electricity supply 
is also developing satisfactorily. Mostof the items for management and 
general expenses again show reductions upon those of the preceding 
year. The total is £48,689, compared with £54,467 in 1905-6, £61,436 in 
1904-5 and £82,095 in 1903-4. The directors regret they are not able 
to recommend the payment of a dividend on the ordinary shares for 
the past year. Owing to the stringency of the money market and to the 
discouragement of electrical enterprise in this country, the profits earned 
during the past year from sources other than investments have been small, 
The inadequacy of the profits on the working of tramways is due main! 
to the action during the past few years of municipal authorities, whic 
has caused an increase of capital expenditure, while reducing the revenues 
and otherwise prejudicially affecting theenterprise and profits of companies. 
The Right Hon. Н. О. Arnold-Forster, M.P., and Mr. P. D. Tackett will 
join the board as directors. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—The gross profit for 
the year to May 31 is £38,021. 12s. 3d. Deducting all general charges 
and interim dividends already paid on the preference and ordinary shares, 
апа providing for proporlion of final dividend accrued on preference shares, 
there remains £26,273. 17s. 10d. Of this the directors have carried to 
contingencies fund £20,273. 178. 10d., leaving £6,000, out of which the 
directora recommend payment of а balance dividend of 3s. 6d. per share 
on the ordinary shares (£3,500), making a total distribution of 4s. 6d. 
per share, or 224 per cent., for the year on these shares, and a dividend of 
£25 per share for the year on the founders’ shares (£2,500). The 
trustees for the ordinary shares reserve fund propose to distribute 18. per 
share out of the dividends received on the trust investments, making, 
with the above-mentioned balance diyidend from the company, a total 
present distribution of 4s. 6d. per share, or, with the interim dividend 
already paid, 5з. 64. for the year on each ordinary share. The trustees 
for the founders’ shares reserve fund propose to distribute £10 per share 
out of the dividends received on the trust investments, making, with the 
above-mentioned dividend from the company, a total present distribution 
of £35 on each founders’ share. The directors record with regret the 
death (on Nov. 2 last) of their late chairman, Mr. George Herring. Mr. 
Joseph Cecil Bull was elected a director on Oct. 1 last. The directors 
consider the present an opportune time for reconstructing the company, 
in order that the founders’ shares may be extinguished and that additional 
capital may be raised to cope with the increasing and profitable business 
of the company. It is proposed to register a new company entitled the 
Electric & General Investment Co. (1907), Ltd., with a capital of £500,000 
in £1 shares, and extraordinary general meetings of the various classes 
of shareholders have been called to approve the scheme of reconstruction. 
It is proposed to enlarge the board of the new company. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—The report of the directors 
for the thirteen months ended 31st May, states that the net revenue, after 
deduction of expenses, amounts to £244,096. 153. lld., added to 
£4,499. 163, 2d. brought forward, total £215,596. 12s. 1d. From this 
there has been distributed £131,769. 7s. 3d. in interim dividends, leaving 
£116,827. 4з. 10d. The directors now recommend the following final 
dividends, which on this occasion cover a period of four months to 318% 
May, viz.: 4s. per share, less tax, on the preference shares, making a 
total dividend on those shares at the rate of 6 per cent. per annum, less 
tax for the period of thirteen months; and 6s. 2d. per share net on the 
ordinary shares, making а dividend on these shares at the rate of 5} per 
cent, net for the year which formerly ended 30th April, plus 8d. per share 
in respect of ihe month of May, representing one-third of the interim 
dividend of 28. usually paid in the first quarter of the new financial year. 
These dividends will absorb £90,261. 19s. 4d. and leave £26,565 12s. 6d. 
to be carried forward. 


NEW COMPANIES, MORTGAGES AND CHARGES. 
— — 


NEW COMPANIES. 


COOPER & CLEGG LTD.) (93,058.) Reg. June 8, capital £2,000 in £1 
shares, to acquire the business of Cooper & Clegg, and to carry on the 
business of electricians, electric light and power and mechanical engi- 
neers, manufacturers of and dealers in motor cars and waggons, makers 
of electrical apparatus, «с. First directors, J. К Cooper and H. Н. Ciegg. 
Reg. otlice, 34, Pall Mall, Manchester, | 


HANEOW ENGINEERING DEVELOPMENT SYND. (LTD.) (93,676.) Reg. 
June 10. Capital £1,000, in 5s. shares, to acquire and develop property 
and rights of all kinds and to carry on the business of electrical and 
mechanical engineers and contractors, suppliers of electricity, construc- 
tors of railways, tramways, waterworks, &c. 


TRAMWAY SUPPLIES (LTD.) (93,698.) Reg. June 11. Capital £10,000, 
in £1 shares, to adopt an agreement between S. Dixon & Son (Ltd.), and 
to carry on the business of manufacturers of, agents for and dealers in 
electric tramway materiale, tramcar trucks, motor equipments, car fit- 
tings, and all tramway specialities and requisites, &. W. H. Turner is 
firat managing director. S. Dixon & Son may appoint two directors. опе 
of whom shall be chairman. Registered office, 31, Swinegate, Leeds. 


TURBINE CORPORATION (LTD.) (93,753).—Reg. June 15, capital 
£150,000 in £1 shares, to carry on the business of tarbine motor and 
engine manufacturers, mechanical engineers, machinists, electricians, 
founders, millwrights, tube makers, commission agents, &c. 


MORTGAGES AND CHARGES. 


ERNEST Р. MOY (LTD.)—Particulars of £3,000 debentures, secured by 
a trust deed dated May 23, 1897, have been filed. The trust deed has 
also been registered. Property charged: Leasehold premises in Green- 
land-place and Bsyham-street, N.W., and the company’s undertaking 
and property, present and future, including uncalled capital. Trustees, 
J. Dyer and E. F. Moy. 


MAXIM ELECTRICAL CO. (LTD) —Issue on June 11 of £1,100 5 per 
cent. debentures, part of series created by resolutions of May 16 and 


‚ Nov. 29, 1906, to secure £15,000, charged on the company's undertaking 
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and property, present and future, including uncalled capital. No trustees. 
Previously issued of s&me series, £11,200. 


NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)—Issue, on May 30, 
of а £100 5 per cent. debenture, part of series created June 30, 1906, to 
secure £4,000, charged on the company's undertaking and property, pro- 
sent and future, including uncalled capital. No trustees. Previously 
issued of same series, £3,600. 

A. REYROLLE & CO (LTD.)—Issue of June 6 of £12,900 5 per oent. 
debentures, part of series created April 17, 1907, to secure £20,000 
charged on the company's undertaking and property, present and future, 
except uncalled capital. No trustee, No previous issue of same series. 


CITY NOTES. 


— — 


MEMORANDA (June 20).— Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 30 13d. 31 hd. per oz. Consols 831—83$ for money, 
832—831 for account; 24 per cent. annuities 814—82. Consols Pay 
Day, July 3; Stocks and Shares Continuation Days, June 25 and July 10, 
Ticket Days, June 26 and Jaly 11; Pay Days, June 27 and July 12; 
Mining Share; Carry-over Day, June 24. 


SAO PAULO TRAMWAY, LIGHT & POWER CO.— The directors have 
declared a quarterly dividend of 2 par cent. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed June 26 a special settling day in a further issue of 175,000 £1 
fully-paid preference shares of the Victoria Falls Power Co. (Ltd.) The 
committee have been asked to grant a quotation to a further issue of 2,000 
£5 fully paid ordinary shares of the British Aluminium Co. (Ltd.) 


UNITED RIVER PLATE TELEPHONE CO. ‘LTD.)—On another page will 
be found an abridged prospectus inviting subscriptions to an issue of 
£300,000 44 per cent. debenture stock of this company at par, redeem- 
able at par in 99 years, or at any time on six months’ notice at £105 per 
cent. Interest is payable half.yearly, in January and July. The com- 
pany has an authorised capital of £1,000,000, of which £700,000 is sub- 
scribed and paid up, in addition to £164,247 5 per cent. debenture stock 
(which will be redeemed out of the proceeds of the present issue). This 
stock constitutes the first floating charge on the entire undertaking and 
assets of the company. The net profits for the year to March 31, 1906 
(before the deduction of debenture interest), amounted to £78,982, 
or sufficient to pay the interest on the present issue of £300,000 
nearly six times over, without taking into account the revenue antici- 
pated from new business which the present issue will enable the 
company to undertake. The particulars contained in the prospectus of 
the company’s operations for the past four years, 1903-1906, show a 
regular progressive increase in gross revenue, in net profit, and in the 
amount carried to reserve, while the dividend on the ordinary shares for 
the period has increased from 7 per cent. in 1903 to 8 per cent 1904-5-6, 
and the prospestus states that for the year to March 31, 1907 (the final 
figures being not yet available), the directors feel justified in stating 
that the protit will be greater than for the previous year. The 
company’s reserve funds on March 31st amounted to £175,000. The 
demand upon the company’s system has been greater than the capital 
available has been able to meet, and the new capital will be applied to 
meet this demand and to enable the company to afford increased facilities 
to telephone subscribers in the River Plate, Not the least important 
point in connection with the company is the constitution of the board of 
directors. Mr. John Irving Courtenay is chairman and managing director 
of the company, and is a leading figure in electrical circles: Mr. George 
Keith (as chairman also of the Chili Telephone Co.) has extensive know- 
ledge of the telephone requirements of the River Plate ; Mr. John Gavey, 
C.B., the late engineer-in-chief of the British Post Office, has recently 
joined the board, and is a specialist in telephone work ; and Mr. Frederick 
Green and Mr. А. Le Rossignol complete а particularly strong directorate. 
The subscription list opened yesterday (Thursday) and will close on or 
before Wednesday next, June 26. 
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RECEIPTS. Week 8 Ine. AGGREGATE. 
i а o. of Inc. or 
Week 3 Inc. AGGBEGATE. А о) woeks. | Amvunt. | Des. (a) 
Line ended. E uo y 8 No: of Inc. or | £ £ £ £ 
E . Amount Dec. (a) Southampton ...... TT ss * ; iia 9285 ss 
Baia © be m Southend Corporation . — June 12 377 = 34 | 11 3,636 | - 197 
& & 2 South Metropolitan e 7 805; + 147 | 32 16,101 |- 147 
Aberdeen Corporation ......| June 12 | 1,477 | - 7| 12 2,424 |- 332 | Southport Tramways......... пу КТ 287 - 375 22 5,789 277 
PEFC 9i 1 218 | - 18] 22 4,944 + 7 South Staffs... MO Е 7 830. - 464 23 19,688 4 1,378 
. 15 i 16,103 t s i ee t 592 Stockport Corporation : МЕ . es is NE | a 
азон как е , = 
ут Оогрогайоп yn р i: 15 285 | - 19 5 1,272 |- 119 Sunderland Corporation Е 10 eee + 175 Iu 1 15,078 az 147 
Baber ft. & Waterloo By... „ 15 | 2,490) + 1,001) li 33,270 |+ 12,934 | Sunderland and District „ 12 453; + 20 21 10, 105 + 1,915 
Barnaley...... 7285 „ 7 156 - 63| 22 3,579 — 82 | Swansea Tramm m. T 827 - 391 22 | 18293 |+ 455 
» 7 240 | - 203 22 5,119 |- 56 | Swindon Corporation „ 12 169 — Bis uS 
Bath Electrio Trams, Ltd..| „„ 12 810 — 89| 31 17,610 |- 54 | Taunton ...... к. 7 39 - 25 22 903 — 71 
Birkenhead ration. „„ 16 1,03 + 32 Tynemouth and District . us Um 199 | - 333 22 409 |- 601 
Birmingham Corporation : 2 z Tyneside Trams Co.. 12 445) -  15| 24 | 985 + — 565 
Birmingham & Mid. ......... May 31 741 . 31 16,563 Victoria, Elec. Supply Co. oi May 12 7800 + 677 6,793 1+ 691 
Blackburn Corporation Juno 12| 1,090| - 33 | 811 12,720 |+ 695 Wallasey District Council..| June 15 814 | - 28 | 11 8,918 |4- 118 
Blackpool Corporation „ 13 784 — 1,395 10 9,193 |- 1,104 | Walsall Corporation » 16 526 + 39| 24 11,543 l- 527 
B 1 and Fleetwood ... at - - Zr ө Werrington Corporation... » B 893 + 23 | 11 4,187 + 147 
PACED ee Anne А Шаш e e. e: И West Наш Corporation...... „ 13] 2378 + 99 11 26,068 + 919 
Bolton Corporation........ „ 16 2161|- 153) 11 | 21,752 |+ 696 | Weston-super-Mare ......... u 5 98 - 250 22 1,456 |- 30 
Bournemouth Oo ration.. » 12 1,566 | -- 137 | T10 | 17480 |+ 40 Wolverhampton Co. ......... АР 1 418, - 400 22 9,730 |+ 270 
Bradford Corporation. „ 15 4,001) + 998 | 11 | 50,807 |- 160 Wolverbara pion Come ae „ 12 837 | 91 18,833 
Brighton Corporation ....| „, 16] 857 - 100 11 ! 9,680 |- 855 | “Worcester ........ |o. 7 $93 192 23] 571 |- 141 
Brisbane Trams 8 n 2 А Ед ix à Wrexham .. Nus Wd 95 — 50 | 22 2,167 !- 81 
Bristol Trams & Carriage.. » 14 5,104 | - 169 18 . ош — 3,970 Yorkshire W. B. Trams. EN „ 16 1.093 + 325 24 26,579 | 
Buenos Ayres & Belgrano w " aed YorkshireWoollen District. |, 7 903! - 441: 92 | 90789 + 67 
uenos ec. Trams... М ids - T 8 “ңе а 
Burnley nunc „ 15 1.261 + 54 11 | 12.12 3 l- 102 O These: comparisions are with the eorrespording ре! period last year. Partly 
Burton Corporation ins d "T "T 
; f ay 26 | 1,513 | (ss j s 
Bury Corporation ......... 11 June 2 1.218 9 9,521 
Calcutta Tramways Оо....... „ 15 |n16,222 | 43,580 | 23 11,121,165 | + 23,068 COLONIAL AND FOREIGN INVESTMENTS. 
Oamborne-Redruth ......... „ 15 110 - 101| 24 2.747 — VVV ⁵ . a КЕЕ ТЕСТО КЫ ТЕ 
Oardiff Corporation . . „ 18 2.085 — 20 1 22681 |- re ee ber NAME тое | Үш А HUSINEES 
Oavehill... » 7 66 — 61223 1,629 |+ 15 | Ж\рцңь ; June 19. Due. | JUNE 19 
Central London Heiner TTT!!! —- dod] е резе p ̃ НЫШАНЫ . © чыш. 
Chatham & Dist. Lt. nye „ B 808 | + 155 | 23 15,884 |+ 1,169 ELECTRIC RAILWAYS, High-| Low- 
City & South London Rly...) „ 16 | 3,069 | +  451| 24 71,225 |} 3,533 TR 8, Te. £ s. d. est. | est. 
City of Birmingham ......... xs 7 2,197 T 22 61,082 5 4Ю | Anglo-Argentine Ord. HE... бсо 70—88 | 4 15 6 [ Ар, Oct] 85] 73! 
Cork Electric Trams Co. ... » 13 488; —  1l6| 2 10,267 | -- 348 bi 2/0 Do. 5} per Cent. Cum Pref. . 514—513 | 412 9} Ja, Jul bi 514 
Croydon Corporation ...... „ 14 1,486, - 32) [li 15,406 |- 1,118 | St. 67 | Do. Permanent 6% Deb. Stock.. 185 —136 4 8 8 Ju, Dec |1 34 к 
Devonport & Dist. Trams... яа 7 454 | — 165 22 9,818 {+ 66 [St. 5% | Auckland Elec. Trame. 57 Deb. 
Dover Corporation ... i » 15 218 | — 24 | 11 2,400 — 250 (red.) .. 101 —107 4 13 6 | Ja, Jul m 
Dublin & Lucan Railway... „ 14 134 | + 2| 24 2,488 |- 13 6| 2/0 | Brisbane Electric Trams. Invest. 
Dublin United q . „ 146,157 + 498 24 120.645 |+ 7,142 Ord. .... . . 815—380; |8 2 6 May. dy. 8 
Dudley Stourbridge ......... њ 7 786 | - 908 22 18,333 | + 388 5 9/6 | Do. 5 per Cent. Cum. Pref 41—5 5 0 0| Му, NV 4:2 433 
Dunéee . . „ 12 1,159 + 17 4 4,470 |+ 129 | St. 4}% Do. 4} per Cent. Db, Prov. Сегіз. 98 —102 4 8 0 Ja, Jul.. 
East Ham Council .. „ 13 90% — 17 MH 9.964 - 333 | St.) 7% | British Columbia El. Ry. Df. Ord. | 1:3 —127 4 14 3 Ur, Spi 123 
Exeter Corporation... » 14 313 - 11 3,411 . St. {7 | Do. Pref. Ord. Stock 1034—1984] 4 12 0 | My, Nv] .. | .. 
Falkirk and District "s 8055 Pe ке 55 ui 8t.| 57 Do. 57, Cum. Perp. Pref. Stock. 102 —1 6 | 4 14 8 Ja, Jul| .. ES 
Gateshead & Dist. Trams... ,, 7 932, - 141] 22 21,904 |+ 723 | 40| 444 | Do. 41 per Cent. 1st Mort. Debs.| 99 —10:9 4 8 0 Ap, Ot 
Glasgow Corporation......... „ 15 | 18,102 | - 270 2 38,919 |- 4,727 | 100! 4 71 Do. Vancouver Power Debs. . HI —1 54 6 6 Ja, Jul 342 84 
Glossop . eej 15 137 - 1| 24 3,236 |+ 65 Б| 3/0 | Buenos Ayres & Belgrano Ord... 811—313 f 14 0 | Ар, Oet 8{; 8j 
Gravesend—Northfleet...... u^ 7 223 —  163| 2 5,066 |+ 61 5| 3/0 | Do. 6 per Cent. A W d Pref 11-3 511 6 Ap, Oet .. 
Great Northern & City Rly.. „ 15 1.767 + 13 24 43,592 |t 323 Б| 8/0 Do. “В” EE 41— 54 5 14 0 April TIE oe 
Gt. Northern, Piccadilly,&c. , 15 | 4,500 e. 24 94,029 St. 5% | Do. 5 per Cent. “Debs. . 105 —115 | 4 7 0|Ja, Jul: «| œ 
Greenock & Port Glagow... i 7 648 | - 175| 22 14,138 |+ 88 | Bt. | 5% Do. ö per Cent. 2nd Debs. (red.) 101 —104 | 416 0 Ja, Jul a РА 
Halifax Corporation - vas a т see St. 6% | Buenos Ayres Elec. Trams. (1901) 
Hartlepool Tramways ...... w d 270 - 182| 22 5,789 |- 336 Ltd. 5 100 5 0 0 Ja, Jul ia 
Hastings Elec. Trams Co » 13 1,011 | + 353 24 20,598 і) 54% Buenos “Ayres “Grand "National 6b | 
Hong Kong.. ... „„ 15 | $8,313 | -E 81,110 | 11 | $184,821 I rer Cent, Pref. Debs . . .. 100 —101 | 5 Б 9 Ja, Jul 26 
Huddersfüeld..............| „, 156 | 1,008 + 136 1! 17,396 |+ 574 | 190| 6% | Do. 6 per Cent. Ist Deb. Bonds.. 190 —105 5 14 0 Ар, Oct e | e 
Hull Corporation . „„ 15 | 2,478 + 213 11 25989 |t 1,150 5 4/8 Cerat Tramways (1 to 137,610)... © 71—3 |5 3 Mr, Spt. oe 
Ilford District Council. » 8 171 - of 11 5.261 279 | 100 3/6 6 per Cent. Cum. Pref. —.— 04-5) 1 7 0 J, Jul | SF]. 
р » 15 176 - 0 j 1 44% | 2 41% 1st Deb. Stock (rod.) .. 104 —107 4 4 0 Ja, Jul 19 | .. 
likeston District Council..| „ 12 143 + 1711 1,550 |+ 139 |6; | . е кр Tram Shares ПЕ een M 16 
Ipswich Corporation „ 15 107 sis 11 423 |- 351 .. | 5% ombo Tr. & Ltg. 67 1st Mt. Db. 96 —100 5 0 0 My, Ny] œ PS 
3 Thanet Co 4 р 110 + 12| 37 12,232 |+ 168 1| 6% ы Elec. Ry. Con. Mt. 5% 
arrow Vide. — ag н 22 2,563 1,000 50 year Coup. Bds. .... 85 — 90 1 Fb, Au * 
Keighley Corporation T 39 13 168 + 14 50 7,515 + 515 10% 57% {Kalgoorlie Elec. тшк. 5 per Cent. А 5 1 0 ' К 
Kidderminster & District.. ,, 7 102 - 188 22 2291 |- 129 “А” Deb. Stock. . .. 8)—83 |5 6 8|Ja,Jul| <. | oe 
Kilmarnock Corporation.. „ 15 175 | + 15 4 145 |+ 25 t| 6% А Do. 6 per Cent. "B" Ditto .... f 78 -82 7 6 O Ja, Jul 813 | .. 
Lanarkshire Trams Mi „ 13 1.263 + 313) 21 25,962 |+ 5,611 b| 1/0 Lisbon Elec. Trams. Onl. ........ 14—19 |312 9|July | «| oe 
Lancashire оше. » 121,338 - 36) 21 28,186 |t 7,670 | 100/57; Po. 6 per Cent. Cum. Pref. ......' 985 — fy 5 1 0 Ja, Jul] «| e 
a AD 152 - 187 22 | 3.267 214 | 8t 6% | Го. 6 per Cent. Reg. Mort. р 98 —11|419 0 Ju, Jul |. > 
Leeds ation .. „ 15 6,720, + 353| 11 (0,936 |+ 2,593 | St. 6% | Madras Elec. Trams. 57 Deb Stk. 93 —101 | 4 19 0 J, Jul 
Leicester rporation © " 8 E + Ss | 52,613 t 5 Bt. 447, Моав. Ry. 1 ing 4 per| 
Leith Corporation. "s x ! 7 2 7 Cent. Debs. (1922 108 —105 4 5 6 |К, Aug ee 
Qo» 18 549 235 | oid E St 17 | Perth E. Trams. ist Mt. Db. Stock 102 —100 | 4 14 3 Ja, Jul . 
Lincoln Corporation MEA " 15 110 - 3 11 1,247 - 76 2 82 Sao Paulo Tramway, Light & Power 
3 отео Rly...| „„ 16 11588 + f T 24 | 34,413 | + о Co. $100 Stock 193 — 1288 2 6 T 243 
verpoo rporation 10 8| 10,988 — 1,517 | 23 242,596 |+ 3,22 oH 2 —94* e 92 
„London County Counei. „ 8 31524 + 805| 10 304,670 |+ 41759 5% | Do. 5 per Cent. 1st Mt. &500 0 997—047 5 6 6 Ju, bee] 921 
London United . „ 14 7,275 - 277 {24 | 139,957 i+ 2,907 
westoft .. . . „ 15 199 + 35 37 5,791 |t 139 
Maidstone in RU „ 15| 102 — 22| M 1,150 70 ELECTRICITY SUPPLY. 
enter ration ... » 15 14.874 | - 901 11 159,203 12,749 
Mersey Railway... „ 18 2.070 + 258 24 | 44223 ү 21265 | % Adelaido Elec. S'ply Co. 65 Cu. Pr. il- 5} |ви 0 ur, Spf] ..| .. 
Merthyr... i 7 188 — 98 22 4,508 1+ 231 10 3/13 Bombay E. B. & T. 6% Cm. PE £8). 74-389 5 15 0 es š is 
Metropolitan Dist. Railway » 16 8516 + 164| 24 › 189,489 |- 3,898 | St. 44% Do. 4} per Cent. Deb. Sik: к) 05-93 |4114 9 Ja, Jul]. ea 
Metropolitan Bies Tram. „ 7 4,380 — 1062| 22 93,237 |+ 20,775 E 5,8 Calcutta Мес. Supply Ord... „| 7h & |5 2 о Ap, 0c is 
Middleton... HARE "LE 303 | - 290 22 7,493 4 178 5 2/3 Do. £4 paid .. 6 —7 T T . 
Nelson Corporation „ 15 151 ** s| 12 1,730 It 53 | 5.5% City of Wellington Elec. Lt. md i 
Meweastle-au Tyne Corp. . „ 15 4,061 + 27111 44,389 P 1,052 | Yower 6 per Cent. Reg. Ist Debs. | 43 – 51 |41) 0 Ju, ЈИ | noj .. 
Newport (Mon.) .. „ 15 816 + 232 11 8,318 |+ 1,416 5 .. Elec. Ltg. & Trac. Co. of Aust. 6 | ‚ 
Northampton Corporation. 14 432 | -- 6 111 4.673 :- 166 | рег Cent. Cum, Pref. .. . .. . . . .  ?1- 21 e bb, Aus 
Oldham, Ashton & Hyde. „ 7 548 — 176 22 13,159 1+ 800 St. 57 Шо. ö per Cent, Deb Stcek......... 83—92 |5 8 6 Ju,Jul| .. 
Oldham Corporation ......... „ 16 1,805 + 77| 12 23,010 f 1,654 [St. 5% Elec. Supply Co. of Victoria 5 per 
Perth (N. B.) Corporation Gs ao 2 ]53 | - 3 4 G17 — 15 | Cent, Ist Mort. Deb. St. 97-9) 5 10 | Ja, Jul oe 
Perch (W. A.) Elec. Trams... „„ 14 1,325 | 126 21 34,909 — 1,046 | St., 6% Indian Elec. Sup. & Trac. Co. Deb. 
Peterborough . uc 105 - 116 22 2,530 — w | St. Rd. Prov. Certs. . 196 —1.9 5 10 0 Ja, Jul 
Pontypridd District Coun..| — RE : КА ЖИН 1%: Kalgoorlie Elec. Power & Lig. б 
Portsmouth Corporation » „ 15 1,917 - 329 11 ^ 20,723 |- 768 | рег Cent, Cum, Pref 31 32 Ap. Ссі 
Potteries ....... „ 7 1.983 — 172 23 11,257 |+ 745 | St. 57 Madras E. 8. Corp. 6 C Cent, 
Preston Corporation ......... » 12 1354 = 1} 11 8.212 |+} 114 , _Conatn. Deb. St... 914-974 | 6 2 6 Ар, Ос 951 | .. 
Rochdale Corporation ...... M" " | " ы M 1| 1/6 | Капа Elect rio q Ep vs x Ks . 
Rotherham Corporeilun. s^ wes he 610 + 127 11 6,971 1+ 870 1%, | River Plate Electricity Co. Ord. 8-1 April.. 
Rothesay .. „ 171 — 12822 2,228 — 85 10123 Do. 6 per Cent. non. Cum. Pref... &-1 6 0 0 May 24 
Salford Corporation „ 17 4,561 4H 213 1l 52,188 |+ 1,058 [St 6% Do. 6 per Cent. Deb. Stock ..... 7—10) |5 0 0 Ja. Jul 9838 
Sheerness .. ИС $T ds 31 92 1,149 x 36 5| 3/0 Rosario Elec. Co. 6% Pref. (1.200000); 5—5} 5 9 6 Ар, Ос | .. 
Bheffield Corporation... а „ 16 5,539 + 551 | 12 65,773 ік 2.737 5% Shawinigan Water & Power 5 рег 
Singapore Trams. ............ „ 15 89, 51 782,280 11 81 7,337 + 819.259 Cent. Bds,, Scrip . 100 —1027 ANN 13 0 Ja, Jul 101 1 0 


(a) These comparisons are with the corresponding period last year, 


* Partly electrical. f Minus 3 days. 


t Minus 2 days. 


§ Plus 


© Plus 3 days 


2 days. 


* [n calculating the ies allowance has been made for accrued interest but not 


for redemption, 


t Ex Dividend. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


] Price |RATE. BUSINESS ; Price | BATE % | Dryrpenp | BUSINESS 
Е DIVI. ' NAME. Wed. уткир” | DIVIDEND | Were то E B lorvr. NAME. Wed. ров, | WEEK To 
oy DEND June 19. ар. : JUNE 19. DERD June 1 aoe 15 

We gh- w- 
ELECTRICITY SUPPLY. lad psg ELECTRIC MANUFACTURINC, Re. | MED gras 
; а... 10-11 6 6 Mar, Sept, sà І ie Aron Electricity Meter ош N э ea os s 

10 478 Bournemouth & Poole Elec. Sup. Ord... oe 980—103 | 4 9 0 Feb, Aug | .. 22 110,71 Do. 6% Cum. Pf.. РЕР? -1 8 0 April, ‚Ос TET 

10 60 Do. 6 per Cent. Cum. Second Pref. ...' “We ict 5 14 8 те Aug 108 | 103 1 0% Вар | Babcock Ro Acero Ord.. 55 zi 3 Ы ^ April, Oc | 34: Si3 
101 —106 4 6 ап, July. ; J lA- i E 

5 % | Bromley Kent) El p» М кг) 43-53 5 5 0 | April, Oct . . 5| 6/0 | Britieh T, Insulated & Helsby Cables Ога. j-M 7 8 0| July, Feb 25 e 

St. 4. Do. = Do. Ist Debs, 98 10) 410 0 May, Nov] . " 5| 3/0 De 6 per Cent. Pref. al 51— 6b 416 = Jan, 35 y bi... 

5 576 | Brompton & Kensington Elec. Sup. ога. 73-88 514 6 March....| . .. Wi St. 4 | Do. 44 per Cent. Ist Mort. Deb. (red.) 102 15,4 5 M Tuy 855 d 

5 36 Do. 7 рег Cent. Pref......................... 14— 4 | 4 6 0 | Маг, Sept .. | St. 44 | British Thoms'n-Houst'n 43 1st t.Db. 92 - 96 4 14 M аг, 1 F | a3 
St. 4% | Central Elec. Sup. Co.41 Guar. Db. T {9 -12/318 0 | June, Dec xs 5 British Westinghouse 6 per Cent. Pref... 1-1 um 5 Ак l^. 

5298. C haring Cross ( „End & Си у)Ё, ар Co. {{- 2 : 18 : ro AU is 2 S 4l | NOTA SU жезди ш 1 © pnus F 5 19 1 у ж 8 

/ в.о в 4 — e , * .. ; TETIM == ee | ee 

a n : d det De pus d TE (reds 94 - 97 4 2 6 Jan, July | .. | T 2| .. Fo. брег Cert. Pref. поп. Cum.. 4-1; 416 0 Маг, Бері — 

5 2/3 , Do. City Undertaking 44% Cm. Pref. 33-4} | 5 9 0 Jan, pus — 2 a 4 : 00 " а сар. Stock ^ E | H 15 р Sen’ date „ И 

| - 5 6 March ..| . | 4 o. Perpetual 2nd Deb. Stock . . — EUN 

st 447 8 5 py 878 у... | 108 1% |4 Б June, рес |103 | .. 5 700 {СаПегасг'в Cable Con. Ord. xd & bonos 094-1] | 7 2 : Jan, ‚ушу 10 o 

10 7/0 ' City at London Electric Lighting Ord.. А 93-93 6 3 0 Feb, Aug | 9; 93 5 96 Do. ре Cent. Cum. Pref. . 54-53 4 7 4 Jan, iu Ke ws 

p 6 per Cent. Cum. Pref. . 124-12} 4 18 0 Jan, July иу st 44%, Do. er Cent. lat Mort Debs. (red.) 1061—1084 4 8 Nov, May. 1 

St. BY * D 5 per Cent. Deb. Stock (red.). Med E 121 —194 4 0 9 June, Dec| .. ed 0/95 Custnei-Kellner Alkali Uo. ..... ............ 274—1 | 6 : 2 | LU 98% > 

8t. 437% Do. 44 per Cent. 2nd Deb, Stock redu 97 y : B ^ A july T 85 A fachen (Shi) Wee od ol 919 | е 2:0 зи ug 85 

5 5% County of Durbam Elec. P. B. Ord... 41— pril, Oe Sa д . 1110 |5 4 0 | Apel М, Ж iS 
5 59 Do. 5 рег Cent. поп Cum. Pref. ......... 43—5 410 0 | April, Oct| .. 1| 0/7 Do. 6 per Cen m. Pref. ............... Н 2 312 9 | Jun Jul 

i - 517 6 Feb, Апр... 3 1/6 ;*Crompton & Co. (Nos. 1 to 54,000)......... 1ig— 25 „July | a.. 

1. 99 | “Bor рет Cent. Cum. P Бар apply € Ord... E 28}, 5 4 0 Маг, Sept 1176 1145 |. 100 js Do. 5 per Cent. 1st Mort. Dor iiec) 967,~ 997 5 10 JanJuly| ..  . 

St. 447 : 41; Deb. Stock ag aid) (red.). 6—19 4 2 6 Jen, July m 16 4 bj9/0 Dick, nore Co. Ord. .. .| 1&—1,% | 6 А 4 є pt ee a Ms 

St 4 7 Do; Second Deb. Stock Prov. Certs.... 10 -£6 418 9 May Nov oe i| Do. 6 per Cent. Cum. Pref. . 28 9 1 ib 4 16 : бер а et 

5 3/6 Folkestone Electricity Supply Co. Ord 4—4 5 2 0 April, Oct| .. А St.] 447 Do. H jn Cent. Deb. „Stock . sexus .| 162—1 4 s js y х - 

5 20 Do. 5 per Cent. Cum. Pref. ............... b —53 |411 0| Mar, Sept 5 .. f| 6 9/6 Edison & Swan United (“А th.) (£3 pd.) 1—14 10 it А рер, Aug В 
St 449 Do. 44 lst Гер. Stock (red). . . 98 —101, 4 9 0 Feb, Aug Е 5 9/2 Do. (45 paid) , | 9)—2 4 Ee ге i Pes aa - 

b 50 Hove йине Lighting Ord. el 7—7 6 : б рып Es ous cH 57 | no Сре Cent. Mort, Deb, Stock (rd. ) + =o А 8 4 сше ОЗ 

5| 5/0 , Kensington & Knightsbridge Ord......... 81— 9 5 eb, Aug .. oo . 6 per Cent. 2nd Deb. Stock a 1030100 Jan jul T 

| nt. 1st Pref.. | 6в)—7 4 5 9 Јар, ЈШу | ..| . 5| 4% r s Elec. Cor p. Orld ........ 1 | А |. 3 
st 42 Do. der Cent. Deb, Stock (red.)... — 97 — 100 4 0 0 ss 7 — $ 5 3/0 | 6 per Cent. Cum. Fref. . 1 -2 T и Ко 113 13 
St. 47 Kensingtn. & Kngtbg. Co.& Notting Hill St.“ & ре. 44 рег cent. 1st Mort. Deb. red.) 78 = 5 8 0 та о? è Е 

| 44 | Co. (Joint Station) 4z Deb. Stock (red.) 10? - 108 : 18 D A 85 "M NE 2 5 D | "Bo. T per Cent Com, Bro Ms Ü i й, О a aly | ii S 

- ar, Ве 5| 5 d$ 2/?/9? , Do. 7 per Cent. Cum. Pref. ............... 

z 3 00 роо меси Sey Ord. ...... .. sie И : 5 14 0 | Mar, Бер! 5 oo d St. «7 Do. er Cent. Perp. 1st Mort. 38 19 — 3 1160 3 Ка D „б. 
st. 47 + Po. 4 per Cent. Ist Mort. Deb, .. 98 -06 |4 8 8| Jan, 11155 944 | f4 10% Gina leetric (1900) 5% Cum. Pref... f 54 5 14 0 Jone, D 5 

5 4/0 кыр itan Electric Sup. Ord. ......... - | 6 : 0 1 us s et 2 100 Heni 4 He graph Worte Orb TE 113123 б 0 0 | Feb, Aug. 114 = 

b 2/3 Do. per Cent. Cum. Pref. 4 0 | Jan, July . ‚10 е0 еу'в "s ia 49 0 Feb, Au ы ks 

Ў ^0 — 4 2 9j|June,Dec| ..; .. | 5 93 Do. 4t per Cent. Pref. ..................... Б = 64 | | „Aug 
9 М 5 Do; 3 per Cent. Art. „ re - 2 | 3 15 8 | Jan, July e| e d Bt 462 Do. 4j per Cent. 1st Mort. Deb. Stock 105 —107 4 4 0 d 9 Um oe 
100 d nates d Elec. Corp. for P. D. Ist Hort. Db. 95 —98% 411 9 June, Dec 97 - 10] 15/0 | India Rubber, Gutta Percha, &c., Wrhs. 15 —16 : l 0 15 Of т 
10 5% Newcastle & Dist Eie Ltg.Ord.(£9 paid) 8 | У п i rhe ang — a | f. Dod percent Debe гөй), ud 00 iue $23 1 „ 
100 4: Do. 43 per Cent. Deb. ........ ............ — ws 25 | , Ж 6 0 0 May, No? к 
2 - 611 1| Feb, Au : - 2 0/74. | Do. 6 per Cent. Cum. Pref.. — 1 34i—1 ' 

8 5% | Neweatie Hie Supply OF Pref. . „ í zi 410 1 Feb, Aug ex .. [ St. "A lo. 4b per Cent. Pep Deb. Block . 97 —100 4 10 0 Jan, July | =. 

100, 47 ' Do. 4 per Cent, Mort. Deb. red. 1007. 99 ~1u0 f 0 0 | Jan, July a 95 1.. апре: onduits О T" 1 | x Vs | = 

1 37 Northern Counties Elec. Sup ге Маг, Аир Ма a 55 Do. 6 per Cent. nes Pref.. ER | А 14 " Mua | bi si 
100 4j: | Do. 4} per Cent. Deb 100 —101 4 10 0 Зал, July Pn s 10 24/0 5 ЕЯ 101 —101 8 16 6 Jany July 1027 11g 

Notting Hill Electric Ога..................... —18 5 5 0 Marc TH 4 о. 4 рег Се — 104 , 11 

15 1 6 Oxfore Шого n So 16 —63 5 8 0 | March ..| naj. 1 2/0 ; Vickers, Sons & Maxim, Ltd., Ord. | 9-99 6 6 6 e 17| 12 
8 4/7 ро. 4 er Cent. Deb. Stock 96-98 4 16 Jan, July a К 1 0/6 | Do. 6 per Cent. non- Cum. Preference 15—154, 4 1 0 ee 1M t 14 
ee j р 0 + s -i 6 1 6 Feb, Aug — H 6x | Do 5 per Cent. non- Cum. Preferred | 113 —116 4 6 0 .. +- 

5 50 St. James’ & Pall Mall Elec. Ord.......... 73-82 ` Mort. Db. Sk. (red) 102 —1(4| 8 17 0 June, Dec 108 is 

3/6 | D 7 per Cent. Pref, e$ -7 428 0 Feb, Aug à 4 Do. 4 per Cent. 1st Mort. Sk.(red) 102 S Dec 104^ cz 
E 307 Do: 31 per Cent. Deb. Btock ( (red. ru £8 -98 315 8 | Jan, July à M 155 a + Do. 43 per Cent. 2nd Mort. Deb. (red.) 1 3 —105 | 4 5 6 35 ul c 

t. 357, доор Са Electric Sup. Ord... 1122 н eb > 1C, 6/0 J. G. White & Co. 5 per Cent. с Prf.) 9-10 5 0 0 m B y 15 ү 
ar 47 | Do. 4 per Cent. Deb. Btock.............. 73-77 5 4 0 Bev Aui Ол |. : p b roe MAE 4 | Hcr | ae Apr Oct 1 314 

JIET, = nil .. 2 A . 6 per Cent. Cum. Pref. ............... —4 " 4 

ie a бй. EE oe esate. .^| 100 45 | Do. 4 per Cent. Ist Mort. Debs... 17-81 418 6 Мау, Nov| .. | .. 

] 0 Do. 7 per Cent. Cum. Pref. | 14—1 4 15 0 Feb, Aug . au s | TELEORAPHS. 

St. 435 Do. 4} Ist Db. Stk. Red... ess 109 -ib | 4 7 6 April, Oct T | 35 eT fes decl сй jes 

5 9/6 | Urban Electric Supply Ord. ........... 4—? 818 o April. Oct . 0116 .. Amazon Te egrap ————ů . 5 ic T , Dc 

5 26 | Do. 5 per Cent, Cum. Pref, ..., 96-31 7 3 0 April. Се | 85, .. | 100 57 Do. 5 per Cent. Debs, (red.) ........| 88 —91 AE 1 S pE 
St. 4% Do. 43 per Cent. Ist Mort. Deb. ..... . 94—97 412 9 | Apri Oct | .. .. St. 15% Апд1о-Ашетгїсап.,................................ 61 —63 P3070 Р,Му, g. кё} 1071 

{ 66 | Westminster Elec. Sup. Ord. ............... 91.12 6 38 0 T 9 | St 12 m ren Sig deles iesu eeu e iS ауды | 479.0 E. My, 48. 194 19$ 

| Й | А s St. 134 | XO. Delerredmdddddmmmdd ............ - | ’ > › 

5: 2/3 | Do. 43 per Cent. Cum. Pref ... 5 —€2 8 13 8 Jan, July i Bt 4 А Commercial Cable 4 рег Cent. Leb. Stk. Ec ae | Н i 8 e 923 

10 5˙ uba Submarine О " — eb, Aug -. 
| ELECTRIC RAILWAYS ,TRAMWAYS Ac. | 10 10% "be Preference 10 per Cent.. | 15 9, 5 19 6 | Feb, Aug —— 
St. 47 | Baker St. & Waterloo 4Y Ben. 28 8 90 -£5 4 4 0 Jen, July | -- * boa 2/0 | Direct Spanish Ord... . . . . 20—38 5 10 6 | April Осе! ·- , 

1 1/0 | Bath Elec. Trams Pref. Ord. err 1- i 514 0 | ^pril.. "| " [| 5/50 Do. 10 per Cent. Cum. Pref, .......| 81 9 15 8 0 1 н e 

1 0% | Do. 5 per Cent. Cum. Pref... 14-1 5 0 0 | Jan, July : 5 44% | Do. 4} per Cent. Deb... .... 07-1057| $ 7 0 Jan, 151. 15 
St. 447 | Do. 4} Ist Mort. Deb. Stock (red.) 94 -99 411 0 April, Oct | 9(à | 96 20 4/0 Direct United States Cable, 14—14} 5 17 6 Ја, Ар Јуо u i 
Bt. 4j; | B'ham & Midland Trams 4} Ist Db. Bue 96 -T9 411 0 Jan, July | + расо! 4gy Direct West India Cable 432 Bg. Db. (rd. у X0 —102/4 8 0 une, Dec m 1885 
и 934 Bristol Tramways & Carriage Ord. ..... 144—141 6 8 0 Feb, Aug I St. €5/0, Eastern Ordinary .............................. ee 105 419 6 Ja, Ар, Ју,О E 
10 44 | Do. Cum. Pref. (fully paid)... e 9—9} 1 5 0 St. 17/ Do. 33 per Cent. Pref. Stock 89 — 91 F 17 0 |Ja,ApJy,O 188 3 
St. 4% Do. 4 per Cent. Debs. ...... MÀ! 10) - 02 3 18 0 Feb, Aug m St. 4% Do. 4 per Cent. Mort. Deb. Stk. k. (тей) 1044—1024 8 15. 0 | May, Nor А re 
10 .. British Electric Traction Ord............... 4 23 ds June, Dee 31 | 25% 1(| 6/6 Eastern Extension. 134-188 5 3 0 Ja, Ap, Jy. O BY. sh 
10 €/0 Do. 6 рег Cent. Cum. Pref. . 7 7 | 811 6 | Feb, Aug LV. | St. 47 Do. 4 рег Cent. Deb. Steck 1011—1001 815 0 Feb, Aus 
St. 5% Do. Брег Cent. Perpetual Dobs. ..... | 102 ~ 105 | 4 15 3 Apri, Oct |(3 1.1 100 42 | Eastern & 8. African 4% Mort. Deb. 149 98 —101/ 819 0 Feb, Aug 
St. 434 i Do. 41 Ier Cint. 2nd Deb. Btock $35 ey | 78 —81 5 11 0 Muy, J ov oe | 95 4% Do. 4% Mauritius Sub. Debs. (red. у, . 482 — 1009 4 -0 Ü May, Nov PES en 
Bt. 4% | Central London Ordinary Stock.... | 18—15 5 6 9 Feb, Aug 7 78 10| 3' /0 G. N. (of Copenhagen), withCoupon70.. 34 —36 6 19 0 | Jan, July | .. os 
St. 4% Do. 4 per Cent. Pref. абы .... 12 —9b |4 6 0 Feb, Aug 540 f 100| 43% | Halifax & Bermuda 41 t Ist Mt. Db, bred: 140 — 102 4 8 0 June, рес! .. m 
St. 4% | Го. Deferred Stock ——— 538 -56 7 28 Feb ..... 544 | tt 24 2/6 Indo-European... 2) 56 — k8 512 0 May, Nor «d 
100 4% Do. 4 per Cent. Debs. ..... 108 ~ 106 | 8 15 6|Jan,July |... | .. 100% 4% | Mackay Companies Common .... €B —70 5 14 0 Jan, July | .. | e 
St. 47 tCharing X.Zusten&Hmpstd Per. Db. ‘Stk. 8) —3 4 16 6 Jun, July | > " [100 4c Do. Preference... a...n 67 —70 5 11 0 Ja, Ap., Jy, 0 7 1 

6 2/6 € ity of Birmingham Trams. 5 Cm. Pref. 44 - 5 5 0 0 April, Oct t. ey .- ] n Marccni's Wireless Teleg. Co. TM ES ja ne April.. 52 aa 
100 4% Do. 4 рег Cent. 1st Mort. Debe......... 28 = 11 1319 0 April, Oet, .. 53 руҳу 4% | Pacific & Eure pe'n Tel.43 Guar. "dida ) £$4—10C0) 3 19 6 | June, Dee | vs as 
St. 2 City & South London Bly. Con. Ord. 4—46 4 7 0 Feb, aug 47 42 16 4/0 n est Af. ican Telegraph Shares.. . Ju —104:8 16 0 June, Dec ' ee ee 
St. 6% | Do. 5 per Cent. das Pref. (1891) . 117 121 4 2 9 | Feb. Aug | 2 1/8 | West Coatt of America .. .. . .. . . . .. .. .. ló-14 312 9 May... ee 
St. BY | Do. (1Ё06..................................... 115 -118|4 6 Ф| Feb, Aug o| .. 100 4% | Do. 4 per Cent. Debs. . . 99 —101 319 0 Jan, July - 
St. 5X Do. (1901) е | 115 118 4 4 9 | Feb, Aug e .. | West India & Panama ..... мне Мф e May, Nov al : 
8t, 44 Do. 4 рег Cent, ‘Perpetual Debs. ...... 1.2 105 3 16 0| Мау, Nx 10 8/0 Po. 6 per Cent. 1st Pref. . 7 The 70 7 12 0| May, Nov as 
10 6/0 Dublin United Trams, (1596) Ltd, Ога... 184- 143 4 2 9 | Feb, Aug | — ро... Do. 6 per Cent. 2nd Pref... ees 4—7 " May, Nor 85 
10 % | Do. 6 per Cent. Pref... 14-14 |4 b 9 | Feb, Aug! -- | + [үер ру |* Do. 5 per Cent. Debs. шш... 100 — 113 4 17 0 | Jan, July alan 
10. 4/0 | Gt. Nortbein & City Rly. Pref. Ord. 053 2-2 MT Feb, Aug œ» .. 1( 3/0 | Western lelegraph . . es 04 —141 ‚418 6 Nr, I n, O. b i tá 
10 4/0 G. Northern, i d. 6—7 616 0 Feb, aun St. 4% Шо. 4 fer Cent. Deb. Stock (red. ).... 102 —105 316 0 June, Dec „> 
St. 4¢ |t Do. 4 per Cent. Deb. Btock ............... ' 88-85 |414 ( | Jun, July .. ae i ELEPHONES | 
dt. 492 Haetirgs & Dist. Elec. Trams. Co. 4j Db. St 93 —101 4 9 0 April, bet „ [ 1 , | | 
10 942 | Imperial Tramways Ord....................... 12-13 618 6 Mar, Sept об z 4% | Amer. Telephn. & Telegh. Coll. Trust | 
10 6; ; Do. брег (ent. Pre. 11 —11} 5 6 6 Mar, Sept .. E m * 1 $1,000 4 per Cent. Bonds .................. 92 94 4 Б 0 Jau. July | 85 А 
St. 4р $ Do. 44 ler Cent. Debs. ...... £9 - 101 ' 6 9 0 Jan, auß t. БУ Anglo-Portug se Tcl. 6% 1st Mt. Db. btk. 99 — 101 419 0 Маг, Sept 5 

5 1/3 I. ol Ihunet E. T. & Lt. 5 per Cent, Tue. 1-1i $3 Маг, Cpt e- p 530! Chili Telephore ..... ———.. 62—74 5 11 0 August.. E d 
Et. 4% Do. 4 per Cent. Deb. Stock 03-73 5 9 6 Jan July ) 0/44 | Monte Video Tele} hone Oi d. ..... 22 1, 414 0 | №оу .... .. zv 
St. 47/6 Lanes. Utd, Trams Б? Prior Lien Db. St. 95 —98 va Jan, July | . | . 1 0% be. 5 per Cent. Pref. а — 1 5 0 0 May, 8 ieo 81 
J.. | Liverpool Overhead paiay Y Ord. ........ | 38-1 ss Feb, Aug St. 6g Мопс а Co. d ref. Stock. — .. 108 —110 5 9 0| Feb, Aug 105 1081 
1t 57 Do. Byer Cent. Pref.. eese 6-7 7 3 (| Feb, Aug SU (ax По. Def. Stock.. ees 105 —107 6 2 6 Feh. Aug } 106 
St. 4% | Do. 4 per Cent, Deb. 53—10 40 0 Jen. July „|. [ qo e6 Bo. б per Cent. Cum. Ist Pref. .. 114—134 4 9 0 Keb, aug 
10 ^0 | London United Trams. 5% Cum. Pref. 71—f 4 5 14 8 | Jan. July bou ura 10 (% o. € yer Cent. Cum, 2nd Pref.. bue ud -12 5 0 0 Feb, Aug 
8t. 44 Do. 4 per Cent. Ist Mort. Deb. ТЕЗ £4 -83 411 0|Jan,July .. 6 2/0 Шо. Bb per Cent. 1. On- Cum. 8rd Pret. .. 15 bf, 4 10 0 Feb, Aug $ -: 
St .. | Mersey Con. Ord. Stock .... .. . | 224 - Feb, Aux. St. 342 Do. Deb. Stock 34 per Cent. ue R -t7{ 311 9| Jure. Dec 97 96; 
St. Do. 8 рег Cent. Perp Pref. . — 8-6 - ; d И St 42 Po. 4 per (ent. Deb. TOE . 100 ~102 3 18 0 Jan, July 10 1012 

Du Metropolitan Elec, Tramway з Def. | Wye 2 “> April... a 1 0% Oriental — 1. — 1% 417 6 April, Cet v * 

| 0/6 Po. Брег Cent. Cum. Pref. i 54734 j6 3 0) Feb, Aug l | 10%: Го. G her Cent. Cum. Pref, . .. 1—4 416 0 April, Oct... |. ,, 
St 44; Do. 4) per Cent. Deb. Stock. 9 - 99 411 0| Jap, July: .. elg 17 | Do. 4 per Cent. Red. Deb, Stock . 95 —94 4 2 0 Jan, July . 

he ee | New Gen, Tract. 6 per Cent. Cum. per 3- 13 .. | May T | St. 4% | Telephone Co. of Kyypt at b. kd 19 102 4 7 0!Jan,July . m 
10 /' | Potteries Electric Tiaction Ord. ......... : 3-0 6 8 0 Ani Cet a рр 3,0 United River Plate. Sees (4—71 5 9 6 uly .. Я 
10 bt | Do. 5 per Cont. Cum, Pref. "E b “4 6 13 3 eb, Aug | 5 ery 5 26 Do. 5 per Cent. Cum. үте. n 5 —h 411 0 June, Dec a 
St. 4}; Do. "Ы ет Cent. Deb Stock . 95 =f 411 9 Mey Non . — 48 | 5% t ро, b per Cent. Deb. Stock Wel] у; « 1083 — 141; 4 9 9 June. Dec 

Зва S. Met le. Frama, & Ltg. 6% Cm. Pret, 260—1, 616 6 'eb, Aug ae "E чә 
ge 30.34 ро. гип DT сек а 2 с! 4 13 0 5 ANS AME | | FINANCIAL, INVESTMENT, ee. : | 

pd» S e ist. Elec. II ms. 53 Ist Mt.D 6 —90 5 11 0 Јар, July - a 7 * »" 
p 5, Underground Elec, Rys. Со. of Lands. 07-70 7 B 0 June, 1e 67! 65 | 5 8/0 Elec. & Gen. Investment 6 7 Сиш, Pref. i s А : 0 hi Io iii | ii 
E * | Yorkshire (W. B.) Elec. Trams, Ord. ......| 13 1 Much... a 10 20 Globe Telegraph & Trust.. Was dis. " J A J © 143 ч 

b E Do. 6 per Cent. Cum. Pref. „ th B ©з 81. 34 Ju" 3,0 Do. о per Cent. Pret.. aus eu ОО po es : 12 ; px en à y 
St, 4 Mud Do. 44 per Cent. lst Debs. ..........| 90 —€8 416 9 Јар „July E 10 64 © Submurine Cables Trust (Cert.)... E Cr 


n caloulating the yields, allowance has been made for accrued interost but not for redemption. t Ex dividend. 1 The London Stock Беш Committee have declined to quote these.. 


АВШИГ ete + ͤ—— 


E — сет A — — — — с 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL ОР 


ELECTRICAL ENGINEERING, INDUSTRY, 


BSTABLISHED, First Series (Weekly), 1801; 


‘SCIENCE AND FINANCE 


Second Series (Weekly), 1878. 


No. 1,519. 


[ Wo. 11. 
Vol. ых. 


FRIDAY, JUNE 28, 


Price SIXPENCE a. 


Abroad 9d., or 18 cents, or 900., or 


1907. 


CONTENTS OF THE CURRENT NUMBER. 


418 | Reviews—continued. 

415 for Land and Marine Pur- 
poses [Dietrich]; Vorles- 
ungen uber die Vektoren- 


Arrangements for the Week . 
On the Loss of Energy in the 
Dielectric of Condensers and 


Cables. By Dr. Bruno rechnung [Jahnke]; The 
Monasch. Illustrated .... 416 Engineering Index[Suplee, 
Workmen's Compensation and Cuntzand Going]; Кож er's 
Insurance, Ву Jos. J. Н. Mechanical Engineer's 
Btansfield ................ 418 Pocket Book, 1907 [ Fowler]; 
Fourth Engineering Conferenoe, Hilfsbuch fur die Zlektro- 
June 19-21, 1907— technik [Strecker]. 
A System of Audible Signal- CORRESPONDENCE ............ 435 
Hx „ By W. ? 256 Бара Zero Methods “for 
ZIEL etermination of Leakage 
Light Railway Policy. By | (В. Goldschmidt). —— 
. Barrington verre eee 421 | Willans Dick Kerr Turbo- 
Electro-metallurgy. By Ber- alternators (M. Kloss). 
tram Blount 422 Interpoles. 

Modern Applications of Elec- Twelfth Annual Convention of 
tricity to Mines. By C.P. the Incorporated Munici- 
Sparks 423 pal Hectrical Association 
The Welding of Structural Extension ої Electricity 

e upp! " 

H. A. Ruck-Keene. "тав 424 SD á By ie 
Electrical Transmission- Illustrated 5л. 436 

Gears on Motor Vehicles. Cheap Power Supply by 

Illustrated ‚• q 59 9 а 427 | Municipalities. ByC. E.C. 
-Ап Efficiency Meter for Elec- Shawfield .............. 439 
п 5 Lamps. LXOII. INTELLIGENCE ........ 441 

y Edward P. de and 

„ЕВ Brooks, piu tau. 1 

PABLIAMENTABY INTELLIGENCE.. 428 C 

‘Ongar Power  SuPPLY BY Electricity Supply and Tram. 
MUNICIPALITIES ......... . 482 way Accounts ............ 449 
BEVIEWS .................. 433 Trade Notes and Notices .... 449 

Alternating-current Motors Companies Meetings and 
[McAllister] ; Projektie- Reports. e... 452 
rung von Elektrizitäts- New Companies, &e. ........ 454 
werken [Hoppe]; The City Notes ‚ 454 
Schultz Steam Turbine ' Companies’ Share List re 456 


NOTES. 


— eo 
The Power Scheme of the L.C.C. 


To many people it will come as a surprise that the 
Hybrid Committee, to which the Electric Supply Bill of 
the London Couaty Council was referred, have found that 
the preamble of the Bill has not been proved; though to 
those who have some knowledge of politics it may appear 
a somewhat natural conclusion, even though the Committee 
did not trouble to hear the evidence in opposition to the 
Bill. It is the general opinion that this fiasco has been 
caused by those who consider that the Council should not 
seek to lease its powers, and who go so far as to prefer no 
scheme at all to one that would be worked by a company. 
Opinions may differ as to the desirability of establishing 
a large scheme for a general supply, and we confess we 
are inclined to the view that it is unnecessary, but it is to 


| be regretted that a matter of this kind, which is supposed 


to be of urgent importance, should be made a question of 
politics. As it is, another year must pass before a similar 
Bill can be introduced, and the waste of money of ratepayers 
and others in promoting schemes for the consideration of 
Parliament continues. It is to be hoped that the London 
Electric Supply Bill, which has been introduced by the 
principal supply companies of ошоп, will not share a 


simllar fate. 
— — 


The Ircorporated Municipal Electrical Association. 


ELSEWHERE we give an account of the Annual Conven- 
tion of the Incorporated Municipal Electrical Association, 
which is now- being held at Sheffield, and which ter- 
minates to-day. All the Papers that are being read at 
the Convention this year have been written by engineers, 
as distinct from members of. electricity supply committees ; 
but as the majority of the Papers are not of a highly 
technical nature the diseussions have not been lacking in 
interest to the numerous municipal committee members 
present. The social side of the Convention was well pro- 
vided for, but visits to works in the neighbourhood were 
given a less prominent position than usual. One of the 
great advantages of these Conventions is the opportunity 
which they provide for enabling engineers to talk over new 
schemes and to obtain new ideas on difficulties which they 
may have encountered during the previous twelve months. 
These private discussions, although not forming part of the 
official programme, are probably equally important in in- 
fluencing the future policy of those taking part in Шеш. 


—— 


THE presidential address delivered by Mr. FEDDEN at 
the opening of the Convention was principally of interest 
to municipal engineers. Among the subjects dealt with 
was that of the present poliev of the Local Government 
Board. It will be remeinbered that the Board for 
some time past has insisted on the municipal electricity 
departments allocating the wages of their permanent 
employés to revenue accounts in all cases, even when 
employed on extensions which are to be paid for out of 
capital Local authorities have strongly objected to 
this regulation, and the Council of the ІМЕА. 
have endeavoured to send a deputation to the Presi- 
dent of the Local Government Board to put the case 
of the municipalities before him, but all to no purpose. 
A refusal to receive any such deputation has been the 
only result, and as a last resource the point is to be 
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brought forward in Parliament when the Local Govern- 


ment Board estimates are presented. The carrying out of 


extensions by a municipal staff offers, in certain cases, ad- 
vantages over the alternative of allowing the work to be 
done by contract, but the present policy of the Local 
Government Board will probably lead in many cases to the 
latter method. This is scarcely what was expected from 
the present head of the Department, but possibly he is of 
the opinion that any other course would lead to difficulties, 
and that while, in the case of small extensions, the question 
is unimportant, where large suins are involved it is prefer- 
able that such work should be done by contract. 


Voltage Regulators. 


THE use of the Tirrill voltage regulator, as suggested in 
Mr. ACLAND’s Paper before the I. M. E. A., given elsewhere in 
abstract, would appear to materially assist the solution of 
the supply problem to outlying districts, especially from 
small stations. The discussion of the Paper elicited a 
number of nnportant comments upon the possible com- 
bination of the regulator with cheaper generators and 
separately excited continuous-current machines. These 
proposals, however, though perfectly feasible, could only 
be seriously acted upon with an absolutely reliable regu- 
lator, as failure would cause serious trouble with the 
maintenance of even a fairly constant voltage. Mr. FEDDEN, 
who was able to speak well of the regulator after three 
years' use, still regarded а man to watch it as a necessity. 
The principle and main details of the device are admirable, 
but the most vital parts are the relay contacts, and the 
question of the reliability of these occasioned the greatest 
comment. The behaviour of silver and platinum appears 
to vary considerably, and apparently no serious re- 
search has been made to acquire definite data giving 
the conditions under which the respective metals 
should be used. The general utility of such a device 
appears to be sufliciently well established to merit some 
investigation to be conducted, if not by the makers them- 
selves, then by the National Physical Laboratory. The 
apparatus, judging by its use, does not appear to be one of 
those refinements which are frequently not worth paying 
for. Further, the question is hardly one of cost of contact 
renewals —in Mr. ACLAND’s case 8s. per annum is given— 
but of reliability under working conditions. This must 
take precedence of all other considerations, and, in the 
selection of the correct metal for the contacts, reliability 
should be kept well in view. Хо speaker suggested the 
operation of the contacts in vacuo. We have seen this 
done recently on a regulator in а cotton mill installation 
but were unable to ascertain any details of the operating 
life ofthe contacts. A representative of the makers of the 
Tirrill regulator informed us that no experiments had 
been made with this arrangement. The discussion of the 
subject has certainly produced some valuable information, 
and we shall hope that some of the particulars asked for 
regarding the contacts will be shortly forthcoming. 


Electrolysis by Stray Currents. 


1т is interesting to note that the Metropolitan Water 
Board has been successful in forcing the North Metro- 
politan Electric Power Supply Co. to include in their 


from its immediate predecessors. 


1907 Bill which confers additional powers upon the 
Company, including the right to supply electrical energy 
to the North-East London Railway, a clause by which 
the Company is liable for any electrolytic action proved 
to be due to currents from their network. Possibly the 
Committee to whom the Bill was referred took the view 
that such a clause, contrary to custom, should be included 
because the current in question will be generated as 
three-phase high-tension alternating current, though it 
is difficult to see what this fact has to do with the 
case, for such current would not be used without trans- 
formation, But this did not prevent the question of elec- 
trolytic trouble from three-phase high-tension current 
being discussed before the Committee. Hitherto the 
regulations of the Board of Trade have been found sufficient 
protection against possible effects of direct currents, and 
it is generally recognised that, although electrolysis may 
take place with alternating current, the effect produced is 
much less than with direct. Nevertheless, the clause has 
been inserted, presumably to be on the safe side. 


———— pa 


The Hampstead Tube. 


Loxpox's latest tube - that from Charing Cross to Golder's 
Green and Highgate—was opened last Saturday, when for 


seven hours the public were allowed the privilege of 
travelling over the line free of charge. 
this is the first railway in England to adopt such a method 


We believe that 


of advertising, but that it was fully taken advantage of by 
the public is evident from the fact that 127,000 passengers 
were carried in the few hours during which the line re- 
mained open. It will be remembered that the construc- 


tion of this latest tube, which was described in The 


Electrician a few weeks ago, differs in no respect 
The traffic condi- 
tions will, however, be different, owing to the fact that 
the line runs from the centre of London to a point outside 
the suburbs, whilst the other tubes are more directly con- 
cerned with the internal trattic of the City. At the opening 
ceremony, which was performed by Mr. LLOYD-GEORGE, the 
suggestion was made by Sir EDGAR SPEYER that, as the 
London County Council were directly concerned in the 
solution of the traffic problem, that body should take over 
the control of the tube railways. Notwithstanding the 
readiness of a certain section of the Council to take over 
anything and everything, we doubt if such a scheme is 
likely to meet with any support from the ratepayers, who 
have no desire to add one more to their present municipal 
undertakings, especially as the financial prospects do noi 
seem to be of the most rosy nature. 


Personal.—It is announced that M. Н. Armagnat has been 
appointed editor-in-chief of L'Industrie Electrique, a post left 
vacant a few weeks ago by the death of M. Hospitalier. 

Wireless Telegraphy Notes.— H.M.S. “ Euryalus" is shortly 
to be taken in hand at Portsmouth. During her refit a wire- 
less telecraphy cabin is to be built оп board, and the rigging 
altered to bring it up to date with the latest wiroless tele- 
graphy practice. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18,1904 .. 
Garachico (‘feneriffe)—Santa 

Cruz dela Palma ........ July 12, 1906 — 
Grand Canary— Lanzarote. Sept. 18, 1906 — 
Panama— Buenaventura... Feb. 28, 1907 — 
Buenaventura — Santa Elena. Feb. 28, 1907 


Trinidad—Demerara ...... June 18, 1907 .. June 24, 1907 
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. Kryptol Resistances for Radiators.— L’ Industrie Electrique. 


gives an account of some kryptol resistances. Granular kryptol 
is placed in glass tubes about 18 in. long, whose ends are fitted 
with metallic pieces and spring contacts. Each tube absorbs 
400 watts at 110 volts. They are placed in parallel or series 
according to the voltage, are easy to replace and can be used 
on all voltages between 63 and 600. Their temperature scarcely 
rises above 100 deg., so that the substance does not burn or 
fall into dust. 

Engineering Standards Committee.—We are informed that 
the Standard Specification for “ Material used in the Con- 
struction of Railway Rolling Stock" has been revised and 
will shortly be available. Тһе price of the specification is 
10s. 6d., and it may be obtained from the publishers, Messrs. 
Crosby, Lockwood & Son, or from the offices of the com- 
mittee. The alterations are mainly in the test clauses, modi- 
fications having been introduced to bring the original tests 
more into line with existing practice. 


Junior Institution of Engineers.— During the forthcoming 
meeting of the Junior Institution of Engineers in £he Clyde 
district ап extensive programme of visits to engineering works 
in the neighbourhood has been arranged. This will include, 
among others, the works of Barr & Stroud, of Sir William 
Arrol & Co. and of Babcock and Wilcox. Visits will also be 
paid to the Naval Construction Works of Wm. Beardmore & 
Co. and of the Fairfield Shipbuilding & Engineering Co., and 
to the engineering laboratory of Edinburgh University. On 
Monday, July 1st, the members are to be received and enter- 
tained by the Lord Provost and magistrates of Glasgow. 


Royal Society.—Among the Papers read at the meeting of 
the Royal Society yesterday afternoon, were Papers on “The 
Annealing of Copper, with special Reference to Dilatation,” 
by Prof. T. Turner and Mr. D. M. Levy; on “A Standard of 
Mutual Induction," by Mr. A. Campbell ; on “ А New Current 
Weigher and a Determination of the E.M.F. of the Normal 
Weston Cadmium Cell,” by Prof. W. E. Ayrton, F.R.S., and 
Messrs. T. Mather, F.R.S., and F. E. Smith ; on ** The Force Re- 
quired to Stop a Moving Electrified Sphere," by Mr. G. F. C. 
Searle, F. R. S.; and on “Some Notes on Carbon at High 
Temperatures and Pressures,” by Hon. C. A. Parsons, F.R.S. 

Blectricity in Horticulture. — We appear to be approaching 
the time when information and statistics will be forthcoming con- 
cerning the value of the application of the electric current to the 
culture of fruits, &c. Experiments are now being conducted on 
a fairly considerable scale by gentlemen whose names give a 
guarantee for the accuracy and thoroughness of their conclu. 
sions, and these we hope to make public in due course. We 
may say at this stage that, in a season which is remarkable for 
low temperatures and other drawbacks to successful cultiva- 
tion, results have been obtained which point to the great 
value of electrical treatment. But the results (according to The 
Fruit.Grower) are not sufficiently definite to admit of their 
publication at the present moment. 

A New Method of Preparing Tantalum.— /, Industrie 
Electrique gives a new method of preparing tantalum by the 
use of cathode rays. The metal is connected to the anode 
and is placed at the focus of the cathode rays, which are con- 
centrated on it by a mirror. 1% is noticed that the cathode 
rays cause rapid fusion of the metal; by means of a magnet 
their action and direction can be controlled in a simple manner 
and the adjustment of the rays on any part of the metallic 
mass obtained. Another advantage of this apparatus is that 
it will work with alternating currents, for it acts as a rectifier 
and always keeps the same pole as cathode. The metal may 
also be placed at the common focus of two cathodes and the 
emission of rays from these alternately concentrated on it. 


Verband Deutscher Elektrotechniker.—The fifteenth annual 
meeting of the Verband Deutscher Electrotechniker was held 
at Hamburg from June 6th to 9th. The visitors were wel- 
comed by Dr. A. Voller, the chairman of the Society's section 
in that town. The meetings were held under the presidency 
of Dr. W. Kohlrausch, and the first Paper read was by Herr D. 
Schulthes on “The Present Position of Electricity in Ship 
Work." The author complained of the slow progress that had 
been made in this matter, especially in the mercantile marine. 


The great drawback to the installation of electrical machinery 
was the first cost. In the navy, where this point was not of 
such importance as in private enterprises, electrical working 
was being quickly adopted. It was now used for such purposes 
as driving the boat hoists and capstans as well as for supplying 
the searchlights and the ordinary ship-lighting. The safety 
of the electrical system is so firmly established that ics adop- 
tion in the mercantile marine is only a question of time. 
Other Papers were read by Dr. Sahulka on “Two New 
Methods of Driving Railways on the Single-phase System,” 
and by Herr Wagmüller on “ А New System of Automatic 
Short-Circuit Braking for Electric Motors." А number of 
excursions were made to places and works of interest in the 
neighbourhood. 

Society of Arts.— The annual general meeting of the Society 
of Arts was held on Wednesday last, June 26th. H.R.H. the 
Princeof Wales was re-elected President of the Society, an office 
which His Royal Highness has filled since 1901. Amongst the 
prizes announcedfor next year isagold medalunder the Benjamin 
Shaw Trust for industrial hygiene, similar medals under the 
Stock and Mulready Trusts to students of schools of art, and 
one under the Fothergill Trust for the best portable apparatus 
for use in mines and other places where the air is noxious, 
enabling men to undertake rescue work. It was noted that 
there had been a slight increase in the number of candidates. 
at the Society's examinations, the total number of Papers 
worked being 24,568. It was announced that a committee 
had been appointed to make further investigation into the 
subject of the deterioration of paper, on which subject a 
committee had reported in 1898. | 

High-Tension Direct- Current Railway.—An electric inter- 
urban railway is under construction in California, in which an 
interesting feature of the design is the proposal to operate the 
сагв by an under-running third-rail carrying direct current at 
1,200 volts. The Railway and Engineering Review states 
that the entire length of the road will be about 70:5 miles. 
The third rail will be of special section, having the form of the 
letter T inverted. The weight of this rail is to be 22:4 lb. per 
yard, and it will be of special low carbon steel. The rail will 
be supported by a wrought-iron stirrup keyed to the web of 
the inverted T section and suspended from porcelain insulators. 
These insulators will be carried by channel iron brackets spiked 
to the ties. To afford some protection from the high voltage, 
the rail will be fitted with à covering of wood made to 
rest upon it by its own weight. Considerable economy in 
the metal required for transmission will result from the high 
voltage used. Current for the operation of the road will be 
supplied from hydro-electric plants of the California Gas & 
Electric Corpn. which operate in the vicinity. The passenger 
cars will be similar to the common type and 52 ft. in length. 
The motive power will consist of quadruple motor equipments, 
each motor being of 75 H.P. These motors will be wound for 
600 volts and connected two in series for operation on the 
1,200 volt supply. To avoid possibility of disastrous effects 
from the slipping of one motor of а pair, potential relays will 
be shunted across the motor terminals. In addition to the 
under-running shoes, a pantagraph trolley will be used for 
operation on city streets with the usual trolley wire. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, June 28th (to-day). 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10a... Meeting at the Royal Victoria Hotel, Sheffield. Paper on 
* Alternating-current Distribution.“ by Mr. A. J. Cridge. 

2:15 p.m. Visits to Kelham Island Tramway Power Station and to 
Neepsend Power House. 

PuysicaL SocIETY. 

à p.m. Meeting at the Central Technical College, Exhibition-road, 
S.W. Papers on “А Cosine Flicker Photometer,” and ‘‘ Some 
Phenomena in Colour Vision," by Mr. J. S. Dow, and on ‘ Design 
of Chokers,” by Prof. W. E. Ayrton, F. R. S., and Mr. T. Mather, 
F.R.S. А Demonstration of his Hot-wire Oscillographs and 
Hot-wire Wattmeters will be given by Mr. J. T. Irwin, and a 
Description of Students’ Apparatus for Measuring Permeability 
and Hysteresis, by Prof. W. E. Ayrton, F.R.S., and Me. T. 
Mather, F. R. S. 
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ON THE LOSS OF ENERGY IN THE DIELECTRIC 
| OF CONDENSERS AND CABLES. 
BY DR. BRUNO MONASCH. 


Summary.—After dealing with the subject historically, the Author 
gives a method of measuring dielectric losses and discusses the sources 
of error to be avoided. He then considers the effect of different 
wave forms, frequency, change of temperature, &c., and gives measure- 
ments on various dielectrics and cables. Finally, the loss occurring in 
cables under working conditions is discussed, and quantitative figures are 


given. 

The loss of energy that takes place in solid and liquid 
dielectrics situated in a periodically varying electric field at 
present arouses interest equally from the physical and technical 
points of view. The technologist’s interest in the subject has 
increased during the last few years in proportion as continually 
higher voltages were brought into use in the various spheres 
of applied electricity. 

The attention paid to this loss and the phenomena con- 
nected therewith in regard to their physical aspect dates back 
some years. Since Werner Siemens,* in 1864, pointed out 
the fact that the glass wall of à Leyden jar grows warm by 
the charging and discharging, the questions attending this 
phenomenon have been made the subject of very numerous ex- 
perimental, and also several theoretical, investigations. It is not 
my intention to discuss, or even to refer to them all, but I shall 
try to give a brief outline of the present state of the views, and 
of the experimental results hitherto attained, relating to the 
phenomena in question. As to the cause of the loss, there are 
essentially two opinions opposed to one another, since Ch. P. 
Steinmetz,t in his first publication upon this subject, first 
spoke of “ dielectric hysteresis.” One of these views attributes 
the loss, or at least а portion of it, to a sort of molecular 
friction by which the electric displacement would be caused to 
lag behind the intensity of the given electric field ; thus the 
loss would appear as a perfect analogue of that occurring in 
ferromagnetic materials by magnetic hysteresis. The other 
view seeks to explain the loss by the presence of some con- 
duction phenomena, perhaps of an electrolytic kind, or of the 
kind of loss taking place in a resistance; this is feasible, for 
instance, by aid of Maxwell's view of a stratified dielectric, 
which has been repeatedly put forward for that purpose.? The 
experimental investigations concerned with the question of 
hysteresis were rendered very difficult by the viscous effects 
connected with the formation of residual charges ; in so far as 
they attempted the proof of a true static hysteresis, in а sense 
of a phenomenon independent of tho speed of alteration of the 
field, most of them gave negative results. One author, how- 
ever, M. de Hoor,|| describes experiments carried out with a 
specially prepared paper, by which he succeeded in obtaining 
a regular static hysteresis—viz., а constant loss per cycle, even 
at very low frequencies. 

But without taking as a starting point a fixed view as to the 
loss, or of a part of it, one can nevertheless determine the laws 
followed by the loss in alternating or revolving electric fields 
on the whole; this, in fact, was the object of the greater part 
of the experimental investigations hitherto published. "The 
-question turns principally upon the dependence of the loss on 
the voltage or the intensity of the field and on the frequency. 
The results of these inquiries differ extremely and are contra- 
dictory to one another, especial as regards the influence 
of the intensity of the field. As to the way in which the loss 
depends on the voltage, or intensity of the field, several authors 
obtain the result that with а low field intensity the loss is 
approximately proportional to the square of the intensity 
of the field, as was first supposed by Borgmann as early 


* W. Siemens, Monatsberichte d. Berliner Akad., October, 1864. 

T Ch. P. Steinmetz, Elektrotechn. Zeitschrift, Berlin, Vol. XIII., 
p. 227, 1892. 

* А, Hess, Journal de Physique (3), Vol L, p. 459, 1892. J. Hanauer, 
Wiedemann's Annalen, Vol. LXV., p. 789, 1898. H. A. Rowland and 
T. D. Penniman, “John Hopkins University Circulars,” Baltimore, 
Vol, XVII., р. 52, 1898. 

8 A. W. Porter and D. K. Morris, Procecdings of Royal Society, London, 
re p. 469, 1895. Е. Beaulard, Journal de Physique (3), Vol. IX., 
p. 422, 1900. 


i| M. de Hoor, Elektrotech. Zeitschrift, Vol. XXII., pp. 170, 187, 213, 
716, 749, 781, 1901. 


T J. Borgmann, Journal of the Russian Physico-Caemical Society (1), 
Vol. XVIII, p. 1, 1886. 


as 1886, whilst in strong fields it increases more rapidly 
than the square of the field intensity. The numbers 1:5* and 
31 may be mentioned as extreme values of this exponent, but 
numerous figures between these limits are also found. Further, 
since during the last few years the opinion has been repeatedly 
stated that the loss cannot be expressed as proportional to a 
power of the strength of the field with a constant exponent at 
all, t we cannot at present form any conclusive opinion as to 
the sort of connection between the energy loss in dielectrics and 
the intensity of the electric field. In conclusion, we need only 
mention that all the views which seek to explain the loss as 
caused by some kind of conduction start from the necessary 
supposition of its exact proportionality to the square of the 
voltage or the strength of the field. 

Now, as regards technical interest in the subject, this was 
confined till a few years ago to the fact that the heating of 
condensers subjected to an alternating pressure was felt as a 
drawback in itself as well as on account of the energy-loss 
accompanying it. For the most part these condensers were 
made of ippregnated paper or other fibrous materials, and, 
owing to the comparatively high losses, they became hot so 
easily as to be ruined as soon as they were subjected for апу 


length of time to an alternating pressure of more than a few 
hundred volts. 


It was only a few yeara ago that more suit- 
able dielectrics as regards loss (for instance, glass of a better 
sort) began to be used for technical purposes, and that proper 
high-tension condensers were made. The need for the latter 


has increased, inasmuch as а use for condensers at very high 
voltages in various branches of the industry has arisen during 
the last few years, as, for instance, in the production of nitric 
acid from the atmosphere ; and so the technical interest in con- 
densers, and thus also in the losses taking place in them, may 
be said indeed to be more keen at present than it has been 
hitherto. | 


Setting aside the numerous less extended spheres of applica- 


cation of condensers, there are, nevertheless, two departments 
of applied electricity at present in which a knowledge of the 
dielectric loss and its laws possesses a special interest. One of 
these is the department of wireless telegraphy. 
loss taking place in the dielectric of the condensers appears 
therein as an increase of the damping of the oscillations in the 
circuit in question. It is not intended here, however, to enter 
into the particulars of questions concerning high frequencies. 
The second department is that of the transmission of alter- 
nating currents through cables. In Europe also, during recent 
years, we have begun to follow the example of countries 
outside Europe, principally of the United States of America— 
viz., in establishing plants for the transmission of electric energy 
over great distances, and thus introducing very high workin 

pressures for the line. 
altogether to follow American practice in these matters, we 
are compelled in the closely peopled countries of Europe to 
use underground lines for the sake of safety —i. e., to use cables 


The energy 


But since we are not nanmaittad 


to a comparatively large extent. As the working pressure of 
the cable increases, so does the importance of the dielectric 
phenomena, and not the least among these is the loss of 
energy taking place. 

The interest acquired by the latter is concerned with 
two points: First, the knowledge of the magnitude of the loss 
in such a cable is of importance merely from the economic 
aspect, because the loss takes place as soon as the cable net- 
work is energised, and continues even if no power at all is 
transmitted. In such a network energy is being wasted con- 
tinually, and thus, even if small in itself, the loss might 
possibly influence materially the efficiency of the transmission. 
Secondly, the loss may become important in the propagation 
of current in the cable. In estimating the conditions in a 
cable in advance, such as pressure, current and phase, the loss 
can be taken into account by introducing it into the calculation 
as an increase of the leakage. This may be done without 
hesitation only if it takes place like a loss occurring through 


* R. Threlfall, Phys. Review, Vol. IV., р. 457, Vol. V., pp. 21, 65, 1897. 
R. Arno, Rendic. della R. Accad. dei Lincei (5), Vol. I., 2nd Sem., p. 284, 
1892; Vol. II, Ist Sem., p. 341, 2nd Sem., p. 260, 1893; Vol. III., Ist 
Sem., p. 272, 585, 2nd Sem., p. 294, 1894. 

t P. Holitscher, Elektrotechn. Zeitschrift, Vol. XXIV., p. 635, 1903. 

t J. Moscicki, Elektrotechn. Zeitschrift, Vol. XXV., p. 549, 1904. 
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resistance—i.e., if it is exactly proportional to the square of 
the voltage. Now, in the measurements hitherto available, 
made on cables, the loss was found to increase approximately 
proportionally to the square of the pressure, but more quickly 
at higher voltages,* a result quite similar to that obtained in a 
number of former experimental inquiries relating to condensers. 
In the case of cables, however, we are, as stated above, essen- 
tially interested in knowing if this proportionality of the loss to 
the square of the voltage is exactly true, or really only approxi- 
mately. It may be mentioned that just the same effects come 
into consideration as regards the damping produced by the 
loss in oscillation circuits. This damping also can only 
be regarded as constant at different voltages if the loss is 
exactly proportional to the square of the pressure. 

It appears, therefore, both from the physical and from the 
technical points of view, to be of some interest to inquire if 
the square law is exactly obeyed or not, and whether there is 
a method of measurement better suited than those hitherto 
used. Such a method, possessing several other advantages in 
addition, and its application, are here described. 


THE METHOD. 
I. THE METHOD AND ITS ESSENTIAL QUALITIES. 


The method involves the producing of a balance in the bridge 
arrangement! shown in Fig. 1, hithertoused for capacity measure- 
ments. In our case the fourarms of the bridge have the following 
meanings: Arm AD contains the condenser, the loss of which 
is to be determined. Without making any supposition as to 
the nature of the loss, we can always replace this condenser in 
the bridge by a perfect condenser (without any loss) of capacity 


Fic, 1. 


c, shunted by a pure resistance w, free from capacity and induc- 
tance. This substitution is admissible under all circumstances 
because the question turns only upon representing the phase- 
difference between the voltage on and current in the arm AD. 
In the arm A F there is a perfect condenser of capacity c, in 
series with a pure resistance w,; in the arms BD and BF pure 
resistances w, and w, are inserted. The conditions necessary 
for the vanishing of current in the cross-connection and the re- 
sults that may be deduced will be briefly considered. The 
points A and B of the bridge may be supposed first to be acted 
upon by a sine wave P.D. Then the conditions necessary for 
no current to flow in the cross-connection are obtained in the 
simplest way by carrying out the investigation by means of 
the complex resistance-operators first introduced by Oliver 
Heaviside. Denoting these quantities for the four arms A D, 
АЕ, BD, BF respectively by а, a4, аз, а, we have 


Wy 


QS —— 
l + inc, 


1 
) A=W, + —— 7 a, = 103, Q4 = W; 
in 
where i= /I and n is the number of complete periods іп 
2 seconds. There is no current flowing in the cross-connec- 
tion if a, а, =а, a, —1.e., if 
EEG T W, WI, + Ear F 
1 + NCW, me 
* Б. Apt and C. Mauritius, Elektrotechn. Zeitschrift, Vol. XXIV., р. 879, 
1908. P. Humann, Zlektrotechn. Zeitschrift, Vol. XXV., p. 359, 1904; 
Vol. XXVL, p. 300, 1905. 
+ M. Wien, Wiedemann's Annalen, Vol. XLIV., p. 689, 1891. 
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hence we get N10 101% Il. (1а) 
and aud etis (15) 

mca Pu hod 


The vanishing of current in the cross-connection thus re- 
quires the fulfilment of two conditions, and therefore to carry 
out the measurement either с, and the ratio w;/w,, or w, and the 
ratio w,/w, or с, and w, must be varied until the current in 
D F vanishes. 

Several conclusions may now be deduced from the equa- 
tions (1a) and (10). 

1. Square-law.— By eliminating с, we get for w, 


If E is the effective value (in volts) of the voltage on the arm: 
A D, supposed in the first instance to be exactlv sinusoidal, 
the power wasted in the condenser to be tested amounts to 


QE nac: u w (2) 
v, 14n w? 


. HE watts 
203 

if v, is expressed in ohms, c, and w, in farads and ohms 
respectively. The multiplier of E in equation (2) remains con- 
stant if E varies only if A, the loss in the condenser being 
tested, is exactly proportional to the square of the voltage E. 
But as the constancy of this multiplier, by the equations (1a) 
and (15), requires that no current should flow in the cross-con- 
nection, this method affords a very suitable and ready means 
for determining whether a square law connects the loss with 
the voltage. If the law is exactly obeyed, the instrument 
in the cross connection will, after the bridge is once balanced, 
indicate no current also when the voltage is varied. 


Table I. 
E. | wy | Е. 105 
MEM F 
1.000 100.000 6,000 119,580 
2,000 ; 107,140 8,000 123,070 
4,000 | _ 114,880 үз s 


From equation (2) it is not obvious how large a variation of 
the adjustment of the bridge would correspond with a given 
deviation from the square law. I have, therefore, calculated 
the figures given in Table I., starting from data agreeing 
with the measurements actually made—viz., a balance is sup- 
posed to have been obtained at 1,000 volts with n=538-0, 
сз == 2:3.10^* mfd., and w, = 100,000 ohms. The table gives the 
values of w, (which, of course, remains constant as soon as the 
square law is strictly obeyed), that would have to be adopted 
if the loss were to increase proportionally to the 2:1th power of 
the voltage. E here denotes, as also in all the tables that 
follow, the effective value of the pressure in volts, whilst w; is 
expressed in ohms. When calculating this table the adjust- 
ment was supposed to be made by varying c, and w, and it 
was assumed that w,=w, unchanged. The increase shown by 
wW, with rising voltage must be described as very considerable, 
having regard to the fact that the sensibility of adjustment in 
the measurements carried out was ordinarily such as to allow 
me to perceive with certainty variations in w, of 1,500-2,000 
ohms at 2,000 volts, and of less than 1,000 ohms at 8,000 volts ; 
c, on the contrary, scarcely varies at all in the case considered. 
This is because c,, the capacity of the condenser under test, 
was assumed to be constant, and only the loss was supposed 
to increase more quickly than the square of the voltage. 

2. Proportionulity of the Loss іо the Capacity.—Something 
more may be deduced from equation (2). From (1a) and (10) 

C2 wy i де 24531 

. The quantity 1 + пёс? in 
the denominator differs very little from unity in all the cases 
here in question. In the example just considered, for instance, 
it amounts to 1000153. We may therefore write with very 
great approximation с/с, = w,^w, This simplified relation is 
used throughout in what follows for calculating ei from the 
data of the bridge. Now, the exact expression found for ei may 
be introduced into the equation (2); this latter then takes the 


orm :— 
Q 


it follows that c, = 


A = пе, о à. " 
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Hence it follows that as soon as the product cz, remains con- 
‘stant at the same voltage and frequency, but at different 
values of the capacity c, the loss А is proportional to the 
-capacity c, This conclusion will also be made use of later. 


9. Wave-form of Voltaye.—The quantities c, and w, may now 


‘be computed from the equations (1a) and (15). We get 
с II ei : —3 and w, = 5 | vi 
72011010 Uv, 1 + nc 12012 203 


As may be seen, each of these expressions contains the fre- 
quency”. Since a balance, as explained, can only be produced 
by altering either both the quantities c; and w,, or one of them 
and w/w, an important conclusion results, namely, the adjust- 
ment of the bridge differs for each frequency. If, therefore, 
the bridge carries simultaneously a number of currents of 
different frequencies a balance is no longer possible, unless the 
instrument in the cross-connection is sensitive only to currents 
of one single frequency, thus in à way acting as a frequency 
filler. That means, however, that only in the case of a pure 
sine-wave tension acting between the points A and B is a 
balance feasible by means of a bridge instrument of the ordinary 
kind, for instance, a telephone ; at the least departure of the 
tension from the sine-wave this cannot be effected any more. 
The bridge can be brought to a balance with other than sine- 
wave forms only if the instrument responds to but one of 
the sinusoidal voltages of which the applied voltage is com- 
posed, viz., in our саве, to the fundamental component. If, 
however, such an instrument is used, the method presents an 
advantage especially valuable here. As only the fundamental 
component of the current actuates the instrument, it is 
of no consequence what upper harmonics exist. As regards 
the instrument and the adjustment of the bridge, the position 
is exactly the same as if only the fundamental component 
existed—i.e., as 1f a pure sine-wave pressure were applied be- 
tween the points A and В. Neither is the whole loss really 
taking place in the condenser under test measured here, but 
only that caused by the fundamental component of the voltage 
on the arm AD—i.e., that which would take place if only the 
fundamental component of this voltage, a pure sine-wave 
voltage, acted upon the condenser. As an instrument possess- 
ing among other advantages that of being actuated only by 
currents of a fixed frequency, the optical telephone* devised by 
M. Wien was used in the observations here described. 

In the case of the existence of hysteresis, upper harmonics 
in the current would have to be taken into account also if 
the voltage is exactly sinusoidal. As may be easily proved, 
however, the loss caused by the fundamental component of 
the voltage would be correctly measured also in this case. 

The fulfilment of this condition of the exact sine-wave form 
of the voltage acting upon the condenser under test has cer- 
tainly been attempted in the investigations hitherto published 
in different ways, but it has, as far as I know, never been 
really attained. Їп the investigation of the connection be- 
tween the loss and voltage also the dependence of the loss 
upon the wave-form of the voltage involves a cause of error 
hitherto often not sufficiently taken into account. But this 
cause of error also, which is by no means unimportant, especi- 
ally in measurements on condensers, is avoided in the method 


here discussed. (To be continued.) 


WORKMEN’S COMPENSATION AND INSURANCE. 
BY JOS. J. H. STANSFIELD. 


Summary.—The author deals with the effect of the new Employers' 
Liability Act upon the position of the manufacturer, and shows that in 
some ways the Act is obscure, besides adding materially to the employer's 
liability. ———— 

The time is rapidly approaching when it will become neces- 
sary to reconsider the question of insurance against liability in 
case of injury to any employé, and to none is the question 
of more importance than to those engaged in the electrical in- 
dustry. In view of this it may be of value to shortly review 
the legislation leading to the present position and to consider 
what liability it is necessary to provide against. 


* M. Wien, wiede manns Annalen, Vol. XLII., p. 593, Vol. XLIV., 
p. 681, 1891. 
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Until the year 1846 the family of a person who was killed 
in the course of his or her employment had no legal remedy 
against the employer, either in England or Ireland, but in 
that year the Fatal Accidents Act (perhaps more generally 
known as Lord Campbell’s Act) was passed, which entitled the 
husband, wife, parent or child who might have suffered pecu- 
niary loss through the death of his or her relative to proceed 
against the employer for damages if the death were due to the 
wrongful act, neglect or default of the employer. 

The liability for payment of compensation thus definitely 
became common law, and a master was thereafter bound to 
take all reasonable precautions to ensure the safety of his 
employés. The servant was still supposed to have undertaken 
to run the ordinary risks of common: employment,” and the 
employer could not be held liable for injury to an employé 
through the negligence of another. But on the Employers’ 
Liability Act, 1880, being passed the liability of employers 
was greatly extended and they then became answerable to 
their servants for negligence on the part of those to whom 
they had delegated their authority, and in certain cases of 
injury the same rights of reparation were given to workmen 
as had previously been enjoyed by others who were not work- 
men. This Act was, however, limited in its scope and did not 
apply to those who were not engaged in manual labour, neither 
was any provision made to prevent either master or workman 
from contracting himself out of the Act. 

The Act of 1880 was in many respects badly drawn and led 
to much litigation, many accidents being held as not coming 
within its provisions, and still leaving open the common law 
defences of accepted risks and contributory negligence. In 
order to remedy this the Workmen’s Compensation Act, 1897, 
was added to the statute roll, which, although not abrogating 
the Act of 1880, greatly extended its provisions and made the 
payment of compensation compulsory within certain limits and 
irrespective of any question of negligence, except in cases of 
serious and wilful misconduct on the part of the workman, 
allowing contracting out only where the scheme was certified 
by the registrar of friendly societies to be on the whole not 
less favourable to the employee than that of the Act, and pre- 
venting employers escaping liability even where work was 
carried out by means of sub-contracting. This Act was 
followed in 1900 by an extension of its provisions to agri- 
cultural labourers. 

The Acts of 1897 and 1900 were designedly limited in 
scope. The accident had to take place on, in, or about the 
premises of the employer, and the application of the Act of 
1897 to railways, mines, quarries and engineering works was 
confined to accidents occurring during building operations 
when the building was not less than 30 ft. high, and many 
actions have from time to time been brought to decide whether 
one or other accident came within the meaning of these words, 
The Acts were experimental in character, but the Act of 1906, 
whilst leaving open the option to the employé to sue under 
common law or under the Employers’ Liability Act, 1880, re- 
pealed both the Acts of 1897 and 1900, and incidentally 
greatly increased the liability of employers, not only by alter- 
ing the conditions under which compensation may be claimed 
by those who were previously protected, but, with few excep- 
tions, by bringing all employers within its purview. The 
following comparison will more clearly show how seriously the 
position has been altered: — 

Acts of 1897 and 1900.—In cases of temporary or permanent disable- 
ment or death compensation was limited to persous employed by way of 


manual labour in or about certain specified employments, or in or about 
the premises of the employer or sub-contraotor. 

In cases of death compensation was payable to dependants (except in 
cases of serious and wilful misconduct on the part of the workmen) of an 
amount equal to three years’ wages, with a minimum of £150 anda 
maximum of £300. 

In cases of temporary or partial disablement compensation was payable 
from the end of the first two weeks to employés (whether adults or 
minors) if the injury prevented the employé from earning full wages for 
more than two weeks after the accident, the amount payable being limited 
to 50 per cent. of the average weekly wages received during the previous 
19 months or shorter period of employment, with a maximum of 208. 
per week. 

Act of 1906.—In cases of temporary or permanent disablement or 
death, arising out of or in the course of his employment, compensation 
is now payable to all persons employed by way of manual or clerical 


on K . 


labour or otherwise, whose remuneration from that labour is £250 or 
less than £250 per annum, except (1) persons whose employment is of a 
essen! nature and who are employed otherwise than for the purposes of 
the employer’s trade or business, (2) a member of the police force, (3) an 
outworker, (4) а member of the family dwelling in the house, and (5) per- 
sons in the naval or military service of the Crown. 

In cases of death compensation is now payable to dependants in all 
cases of an amount similar to that provided in the Acts of 1897. 

In cases of temporary or partial disablement compensation is now pay- 
able from the end of the first week where the incapacity lasts less than 
two weeks, and from the date of the accident if the incapacity lasts two 
weeks or more, the amounts payable to adults being as provided in the 
Act of 1897, but in case of injury to minors compensation is now payable 
at the rate of 100 per cent. where the average weekly wages are less than 
20s., with a maximum of 10s., and the whole matter may be recon- 
sidered 12 months or more after the accident, and the weekly payment 
increased to 50 per cent. of the weekly sum which the workman would 
probably have been earning at the date of the reconsideration if he had 
remained uninjured, with a maximum payment of 20s. 

The liability of the employer has also been increased by the 
application of the Act to industrial diseases, compensation 
being now payable in case of illness or death caused through 
the contraction of lead, mercury, phosphorus or arsenic poison- 
ing or their sequels, or by anthrax or ankylostomiasis (better 
known as miners’ disease), and provision has also been made 
by which the Secretary of State may include other diseases 
within the provisions of the Act,* and further liability has 
been caused through an increase in the “dependants” who 
may make a claim, including within the meaning of that word 
even an illegitimate child or grandchild. 

The draughtmanship of the Act has received much criticism, 
and a game of legal ping-pong seems to have become tempo- 
rarily popular in the halfpenny press. Questions are asked 
somewhat like the following: “If the curate, when making 
a duty visit, trips over the front-door mat and hurts himself, 
will the bishop or the vicar be liable ?” or “ If the charwoman 
brings her next-door neighbour to carry the cleaning materials, 
will she be an employer or a workman within the meaning of 
the Act?” But beneath much legal verbiage it is clear that 
the intention of the Act is to prevent the employer, whoever 
he may be, evading liability, although on the other hand it 
may perhaps with truth be argued that a great amount of 
uncertainty has been created, as, for instance, in sec. 2, where 
it is enacted that the claim must be made within six months 
after the accident, but always provided that the failure to 
make a claim within that period shall not be a bar to the 
maintenance of any proceedings for recovery if it be found 
that the failure was occasioned by a mistake, absence from the 
United Kingdom, or other reasonable cause, somewhat alter- 
ing the old principle of ignorantia legis ercusant neminem, and 
making it almost seem that it may prove to have been quite 
unnecessary to have fixed a limiting period at all, and much 
doubt has also been raised as to the meaning of the provision 
in sec. 13, enacting that a workman is “a person whose em- 
ployment is not of a casual nature, and who is not employed 
otherwise than for the purposes of the employer's trade or 
business," and until the Courts have decided what this exactly 
means а state of considerable uncertainty must remain. 

In considering the question of insurance it is very impor- 
tant that the policy be taken out with a reputable insurance 
company having substantial reserves and both able and willing 
to meet any claim that may arise, for it must not be over- 
looked that insurance does not lessen the liability of the 
insured, but simply brings in a third party who, for a con- 
sideration, undertakes to refund any compensation that the 
insured may have become liable to pay; and should the 
insurance company become insolvent, the insured, or, if 
deceased, his executors or administrators, would still be liable 
to make the payments as they became due, but would have 
no possibility of a refund ; and a further matter of importance 
is that the policy be one which fully protects the insured, 
covering to the full extent all claims under common law, under 
the Employers' Liability Act, 1830, and under the Workmen's 
Compensation Act, 1906, and must include not only those 
employés who are continuously or at more or less regular 
intervals employed at the date of the proposal or renewal of 
the policy, but provision must also be made to include all 
JJ ĩ ⁵²⁵:w p, 


* Eighteen other industrial diseases have already been added under this 
provision. ! 
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employós who may be afterwards engaged to be continuously 


or at more or less regular intervals employed during the 
currency of the policy, and the policy should also cover any 
liability which may arise out of the meaning that may be 
attached by the Courts to doubtful phraseology in the Act, 
and include the repayment of any expenses of any action that 
may have to be brought either to defend a claim for compensa- 
tion or to compel other employers of the injured person to bear 
any portion of the liability in cases where, under the Act, 
there may be a joint liability. 

Under the method of insurance arising out of liability 
under the acts prior to 1906, it is comparatively easy to deal 
with the proposal forms and arrange for the renewal of the 
policy, this method, as is well known, being simply to estimate 
the wages payable at the date of the proposal or renewal of 
the policy, paying thereon a premium based on each £100 of 
estimated wages and at the end of the year to make a state- 
ment of the amount of wages actually paid, and in case of an 
under-estimate pay the difference due, or where the wages have 
not been so much as anticipated, an allowance would be made 
by the insurance company when renewing the policy or an 
actual return of the overpayment made in cash, but the new 
Act has, whilst necessitating the retaining of the old method, 
brought about (especially in the case of domestic servants) 
insurance by means of counting heads and introduced some 
possibilities of error. The writer took the opportunity recently 
to write to one of the leading offices with regard to the diffi- 
culties arising out of the new method in properly applying for 
a policy which would give full protection in the circumstances 
already explained, and it may be of some interest to state the 
method suggested by them in order to attain this object. The 
proposal form should fully state the number of servants 
employed at the date of the proposal. Should any addition 
be made before the expiry of the current premium the 
insurance company should be informed without delay, and at 
the end of the year the insurer must pay any additional 
premium due under the altered circumstances. Не will also 
be wise to pay an additional premium to cover any casual or 
additional labour so as to obtain protection against any doubt- 
ful liability and be relieved of expense in defending any 
action that may be brought against him by persons whose 
employment is not of a permanent character. The better 
class insurance offices are always prepared to deal generously 
with the policy holder where they are convinced that the 
claim is genuine, but it is only reasonable that a payment 
should be made for this additional protection and the matter 
treated во far as possible on а business footing. 

The amount of compensation payable is based on the 
average earnings, but it must not be overlooked that the 
employer has a contingent liability in the case of pupils, 
apprentices and others (being minors) who are not at the date 
of the accident in receipt of any wage, for under sec. 16 of the 
first schedule to the new Act, if the compensation payable is 
reviewed 12 months or more after the date of the accident, the 
amount payable may be increased to an amount not exceeding 
50 per cent. of the weekly sum which the employé would 
probably have been earning at the date of review if he had 
remained uninjured, with a maximum payment of £1. These 
employés should be specifically included in the proposal for 
insurance or renewal, the insurance company requiring а 
premium on employés of this character on a basis of an annual 
wage of £60. 

t is, of course, too soon to dogmatise on the effects of the 
new Act, but from previous experience certain results may be 
anticipated, and, of one thing we may rest assured—the work 
of the Courts will be enormously increased, as whilst under 
the old acts the majority of the cases were settled by agree- 
ment, the Legislature has seen fit to increase the supervision of 
the Court, and has conferred upon it certain discretionary 
powers. The additional risks will also add to the trade 
expenses of working, as, whilst under the old acts а premium 
of 10s. per cent. upon the wages roll was considered high, 
premiums of 30s. per cent. will now be ordinary for the same 
risk, and indeed, in hazardous risks, premiums are already 
quoted at minimums of 50s., 75s. and even so high as 2005. 
per cent., and it must be remembered that these rates are 
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necessarily tentative in character until the extent of. the lia- 
bilities become better understood. 

The effects of this will be twofold, and (especially in 
hazardous trades) the liabilities will, firstly, either tend to 
lower the rate of wages or increase the selling price, and will, 
secondly, render it still more difficult for the infirm, partially 
disabled, or old to obtain employment. These are serious 
possibilities, and it cannot be considered that the Act of 1906 
is final, in which opinion I am supported by the leading 
insurance offices. In this connection, it is significant to note 
that at the annual meeting of the Sun Life Assurance Society 
it was decided to transfer the accident and workmen’s com- 
pensation department to the Sun Fire Office, so as to avoid 
any untoward effect upon the working of that department 
through further legislative shocks, a proceeding which will, 
perhaps, be followed by many other life offices with fire and 
workmen’s compensation departments. Sec. 12 also points 
to further legislation, as it provides that the Secretary of State 
may require every employer in any industry to submit every 
year а 1eturn of the injuries in respect of which compensation 
has been paid, a return which, it would seem (as few dare fail 
to insure) might have been better provided by the various 
insurance companies. It has been suggested that a national 
scheme of insurance should be inaugurated, and, indeed, it 
would almost seem that this will eventually become necessary 
to protect the smaller trader whose business is of such a 
hazardous nature as to make insurance difficult or onerous, 
and whatever may be our opinion on the merits of the principle 
involved in giving а workman a greater claim against his 
employer than is enjoyed by strangers, it cannot be doubted 
that the Act has greatly increased the responsibilities of all 
employers, and its effects will be more far-reaching than was 
ever contemplated by those who were responsible for its 
framing and passing into law. 


FOURTH ENGINEERING CONFERENCE, 
JUNE 19-21, 1907. 


(Concluded from page 399.) 


On Thursday, June 20, in Section I. (Railways) three 
Papers were read, of which we gave the first in our last issue. 
We now give the remaining two Papers and an account of the 
discussion upon them. 


A SYSTEM OF AUDIBLE SIGNALLING ON RAILWAYS. 


BY W. DAWSON. 


The outdoor visible signals on our railways have been found satis- 
factory when the atmosphere is clear, either by day or by night, but 
on the descent of a fog they need to be supplemented or replaced by 
something which is audible. 

It has been felt by railway officers and by the inspecting officers 
of the Board of Trade that no device would meet the requirements 
of the situation unless it would give the driver of a train a distinct 
audible “danger signal and a distinct audible “ all right signal; 
further, that the device must not depend on electricity to give the 
“ danger signal, and that should there by chance be any failure in 
the mechanism the result must be the sounding of the audible 
" danger” signal. | 

Such an apparatus has now been designed, and has been in use 
on the Great Western Railway on a short branch double line for 15 
months, supplementing the ordinary fixed outdoor visible signals as 
‚а first test ;{and as a more advanced experiment it has been in use 
for the past five months on & single line—22 miles long—in total 
substitution of the semaphore distant signals, which have been 
removed. During these experimental periods the apparatus has 
given great satisfaction, and the drivers and their officers have every 
confidence in it. 

The inspecting officers of the Board of Trade have expressed their 
satisfaction with it, subject to the Great Western Railway Company 
reporting to the department at the end of six months' trial the re- 
sult of the extended experiment. 

The main features and advantages of the system are as under :— 

The parts consist of a slightly arched piece of timber, 40 ft. to 60 ft. 
long, bolted to the sleepers midway between the two running-rails, 
on top of which is bolted а bar of T iron suitably mounted and insu. 
lated, the bar being electrically connected by means cf а length of 
telegraph-wire to a switch at the signal-box. This bar is electrified 


by pulling а lever when it is desired to give the “ all right " signal- 
There is no moving part in this ground apparatus. | 

This fixed non-movable sloping bar also serves the purpose of 
lifting a rod connected with a mechanical device fixed beneath the 
engine of a standardised design to fit any engine. The lifting of 
this rod opens а small steam-whistle fixed in the cab of the engine 
when it is desired to give the danger signal. To give the all 
right " signal, the action set up by the electrified bar on the ground 
apparatus restrains the whistle from blowing, but rings a bell. 

When the whistle or the bell sounds, either continues to do so 
until the driver shuts it off, and without any further action on hie 
part it is ready to produce the same signal again at the next station. 

Neither frost nor snow prevents the operation of the “ danger" 
signal. 

"The system is applicable to both double and single lines, and 
works satisfactorily whichever end of the engine may be leading. 

The danger signal will a'ways be given should there by any 
chance be a failure of the electric action. 

Each signal being audible does not reduce the constancy of the 
driver's look out” ahead. 

The arrangement will save all fogging expenses for those signal- 
ling posts at which it may be fixed. 

It operates during daylight, darkness or foggy weather, and will 
bridge over the doubtful period between the time when a fog vegin 
and the time when the fogman arrives at his post; and even then 
it is infinitely to be preferred to the fogman himself. 

It will avoid the serious disorganisation to the train service 
which now occurs even with the most approved detonator system 
of signalling. 

The detonator system of signalling, although the best hitherto. 
devised, cannot claim for itself perfection, being subject to the ре, 
sibilities of no explosion or of the detonator being skidded off 


the rail. Even the fogman himself, without the knowledge of the 


man in the signal box, may become disabled by accident, exposure 
or indisposition. 

Seeing that the device is available at all times and in all states 
of the weather, it follows that fixed distant semaphores are not. 
needed, and their cost and maintenance and lighting need not be 
incurred. The Great Western Railway Co. have removed them 
altogether on the single branch line already referred to. 

The use of the system may be extended, with the slight addi- 
tional cost of the ground apparatus un-electrified, to give & 
* danger " signal as a reminder to drivers to be prepared to run at 
the required speed over portions of the line where a reduced rate is 
ordered. | ; | 

The ground apparatus can be fixed at any desired distance from. 
the home signal, in tunnels, on viaducts апа round curves in cut- 
tings, and thus get rid of many difficulties which now beset railway 
officers in fixing а site suitable to ensure а driver getting а proper 
view of the signal. 

No additional duty is required from the signalman, as the same 
lever which now works the distant signal will serve to electrify the 
ground apparatus. 

Being audible, the signal cannot be obscured or overlooked 
during fog or snowstorm, as is the case with a visual signal. 

To test the apparatus on any engine which has to pass any place 
where the’ distant visual signal has been removed, the Great 
Western Railway Co. have fitted alongside the signal post which 
controls the outlet from the locomotive yard а ground apparatus 
similar to that described. 

It is not going too far to say that, if an audible signal, such ав: 
the one which forms the subject of this note, had been in use, it 
would have been а most important factor in at least rendering very 
improbable indeed several melancholy and destructive accidents 
which have unhappily taken place very recently, both in this country 
and elsewhere. 


Mr. J. W. JACOMB-HOOD said that the system explained by Mr. 
Dawson was, of course, not the only system, but it was а system whioh. 
had been successful in practice, and it was а question whether this would. 
not enable the doing away with the original semaphore signals. The 
question had to be looked at from two points of view—the safety of the 
public, and ite effect upon the finances of railway corporations. So far 
as the public were concerned it seemed obvious that automatic signalling 
was the better system. It relieved the anxiety of the driver and enabled 
him the better to perform his duties, As to finances, everything seemed іп 
favour of automatic signalling, particularly if it was going to save the 
enormous expense of something like £30,000 a year on some lines in the 
maintenance of signals alone; the figure for maintenance of rods, wires, 
semaphores, &c., worked out at about £82 per route-mile per annum. 
With audible signalling connected with an automatic system it ought to 
be possible to reduce maintenance and working charges considerably. 

Mr. ALEX. ROSS said it was true this was not the only system of the 
kind, in fact not a month passed but what railway engineers had some 
new pystem or other brought before them, and naturally they had to be 
very cautious in adopting any system. The objection against most of 
the ideas was the possibility of the impact being such as to shatter both 
sets of apparatus. Any system which necessitated a striking blow was 
uusuitable for fast-running trains. Then, again, automatic systems 
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which stopped a train when a signal was at danger gave the driver no 
indication as to when he could proceed. 

Mr. ALEX. SIEMENS said his experience covered a large number of 
n Gastar of communicating with the engine driver. An essential point 
about the system they were discussing was that if anything went wrong 
with the apparatus the danger signal was given. As to Mr. Ross’ point 
about the instructions for the driver to proceed, the вузќет was to replace 
distant signals where trains did not stop whether the signal was at danger 
ornot. It was merely a warning to the driver as to how the home signal 
stood. Therefore, the question of when the driver had to go on again did 
not come in. The making of an electrical circuit was not so certain in 
action as the breaking of a circuit, as had to be done in this case. This 
was the difference between the present system and its predecessors. He 
thought andible signals on the locomotives had a great advantage over 
Do signals inasmuch as the driver need not take his eyes off the 


Col. H. A. YORKE said he thought they would all agree that 
this was a most important departure and one of the most impor- 
tant developments in sigralling that had been attempted in this 
country for some years. Much credit was undoubtedly due to the 
Great Western Railway Co., for inaugurating and continuing experiments 
in the direction of the improvement of signalling. The experiment had 
been watched with the greatest interest by the officers of the Board of 
Trade, and he personally had been by the courtesy of the Great Western 
Railway Co. kept informed of all details in connection with the working of 
the apparatus. So far as the experiments had gone the Board of Trade 
officers had been able to express satisfaction at the results. As he under- 
stood it this apparatus had resulted from the endeavour of railway com- 
panies to discover some efficient substitute for the fog sigaalman. The 
Board of Trade for years past had been pressing the companies to en- 
deavour to discover some apparatus of this nature, although there was no 
reason to doubt the reliability of the fog signalmen, in fact he could not 
call to mind any single accident due to the neglect of the fog signalman to 
do his duty. The danger from fog, however, was that it came on suddenly, 
and there was necessarily some interval between that moment and the 
arrival of the man at his post. The requirements of a fog signal ware well 
known. It should be absolutely reliable and constantly available, I; 
should be easily understood by a driver, and should be placed at such a 
distance from the stop signal that the train could ba brought to a stand- 
still before it reached the stop signal. The only way to ensure these 
requirements was that the signal should be in constant use. Unless in 
constant use it was liable to ba neglected, and the apparatus would pər- 
haps not be workable when wanted. The introduction of an apparatus 
for constant use seemed to be a duplication of the present signals, and 
such a duplication of signals might be disturbing to the driver, probably 
resulting in his ignoring one and observing the other. When that was 
the case the second signal became superfluous and might as well be taken 
away. Ifa signal was sufficiently reliable for the conducting of traffic 
in times of fog it was equally reliable for use in time of clear weather. 
He suggested that the feelings of the drivers should be ascertained as to 
systems of signalling. 

Mr. W. J. BURTON said the subject of sigaalling was of the most 
serious importance to railway engineers. With regard to audible signal- 
ling, however, there were certain mattera which would have to be 
carefully considered. Memory was an important factor, and doubts might 
arise in the mind of a driver as to his haviog heard a sound, whereas in 
the case of semaphore signals he could look again to confirm his first 
impression. 

Mr. D. D. COATH said there were probably few subjects which had 
advanced so little as signalling. With the exception of interlocking the 
same methods were in use a3 60 years ago. Не considered the system put 
forward by Mr. Dawson as а great advance. He had seen the apparatus 
working, and it struck him as an excellent thing. He, himself, had 
brought out an apparatus which in some respects was an improvement on 
the one dealt with in the Paper. An advantage of his system was that 
it dispensed entirely with batteries on the engine, and what was perhaps 
more important, if the driver attempted to run past a danger віспа! his 
brakes were put on, and his conduct was bound to come before the notice 
of his superior. All previous systems had something on the permanent 
way and something on the engine to strike it, but his apparatus had been 
designed to give practically no blow at all. He utilised in his system the 
slack of an overhead wire, such as could be noticed with any telegraph 
wire. The driver could then see the apparatus was there, whereas in all 
other systems there was nothing to inform the driver of the faot. 

Mr. L. M. G. FERREIRA said he had had a lot of inventions and appara- 
tus brought to his notice. As a rule such systems had failed from one 
important aud essential point. They did not give the danger signal in 
ihe event o! any possible failure of the apparatus. The arrangement 
dealt with in Mr. Dawson's Paper appeared to get over this point. As to 
remembering thesignal, thedriver had no opportunity of forgetting it, as the 
bell ringing was continuous until the driver stopped it, and the whistle 
valve was kept open until he closed it. One great object of such a system 
was to do away with the maintenance of distant signals, which in most 
cases were а quarter of a mile away from the cabin and which were 
troublesome to keep in adjustment o ving to the length of the pull. He 
thought the system descrived in the paper was the first to combine the 
necessary considerations. 

Mr. J. BLACKALL said he had some experience of the apparatus in 
use on the Great Western Railway. They had had no failures at all, 
except such as they would expect to get. The apparatus had been in 
ове on lines over which trains were running regularly at between 50 and 
70 miles per hour, and no damage of any kind had resulted from impact. 
It had worked perfectly in all weathers. He thought an overhead wire 
system could not be relied upon for fast running trains. 

Mr. J. EMILE MARCH said the chief factor in considering this ques- 


tion was the human element involved, and therefore it was most unde- 
sirable to have two systems of signalling on a line. 

Mr. E. C. IRVING said he should like to see the rail take the place of 
the semaphore signal and if they could get a system that was operated 
electrically from the rails they would have something that would be as 
near perfection as possible. TREAT | | 


LIGHT-RAILWAY POLICY. 
BY W. BARRINGTON. 


Probably there are not very many people who have clear ideas as 
to what a light railway really is, what reasons, if any, justify its 
existence, what special functions it is intended to perform, and how 
it performs tbem. As a nation we have been accused of muddling 
through " our wars, and many other national enterprises ; but there 
is another expression—‘“ rule of thumb - which probably conveys 
the idea more accurately. If this discussion has the effect of in- 
ducing some engineers (with a talent for reducing facts and figures 
into orderly and systematic formule) to undertake the labour of in- 
vestigating this subject, much advantage will be derived by our 
profession and the public. The conversion of the rule of thumb 
(which at present too oft n guides the persons responsible for 
advising as to the initiation of light-railway projects) into syste- 
matised and logical principles Kou be found to be extremely useful. 

I believe J am correct in saying that the first experiment with 
light railways on a fairly large scale which was tried in the United 
Kingdom was undertaken in Ireland. In 1888 the Government 
introduced a bill into Parliament entitled the Tramways (Ireland) 
Act. This act recognised the principle that it might be desirable 
in the interests of the country at large to subsidise from public 
funds railways which could not be expected to earn sutficient to 
pay any dividend on the cost of construction, and in some cases 
were unlikely even to earn their working expenses. Under this and 
subsequent acts, 600 miles of light railwaya have been constructed, 
which form upwards of 18 per cent. of the entire railway mileage of 
Ireland. | 

In the light of the 24 years’ experience which has been gained 
since this policy was inaugurated, some broad facts, which many 
persons may regard as curious, have become apparent. DES 

1. That, although the population of Ireland has largely decreased 
during this period —the actuul decrease in the districts in which 
these Fines are principally situated varies from 16 to 25 per cent.— 
the gross receipts of the light railways have shown a steady increase 
of from 10 to 119 per cent., the average being 51 per cent. 

2. That, although the bulk of these light railways are worked as 
independent lines, thus violating (for reasons which are too long to 
give in detail here) the principles which have always been con- 
sidered the soundest economically, the increases upon the lines 
which have remained independent average 40 per cent. more than 
those of the lines which are worked by other companies. 

8. The increase in gross receipts of the standard main lines in 
Ireland in the same time has only averaged 48 per cent.; and it 
must be remembered that the light railways operate in the poorer 
parts of the country. 

Within the compass of this brief note one cannot go fully or 
exhaustively into this question, and I only intend to direct the 
attention of those interested in the solution of traffic problems to 
some matters which will, I believe, repay fuller investigation. 

Anyone who has been in a position to observe the developments 
which have been taking place in continental countries can scarcely 
have failed to note the growth of subsidiary or light railways even 
in those countries where the bulk of the main standard lines are 
the property of the State. 

In Belgium an enormous system of local railways has sprung up, 
till, like a network, they cover most of the country. There are 
8,622 km. (2,249 miles) of light railways of various gauges, while I 
believe the length of the main State railways is not quite as great. 
In Germany and Austria there are 4, 221 km. of small railways 
(2,623 miles). In Italy, Switzerland and Holland a great growth 
of local subsidiary railways is also manifest. Perhaps our conti- 
nental neighbours have recognised and formulated, more clearly 
than we have, the principles which should regulate such questions. 

A consideration of the following facts may be helpful in enabling 
us to arrive at a conclusion. They are taken from the latest pub- 
lished statistics. But in tabulating them it has become necessary 
to make certain adjustments so as to reduce all to a common basis 
for comparison :— 

Averag» capital cost per mile of constructing the 

7 independent light railways in Ireland £3,999 
Ditto Belgiummn — „ 4,015 
Ditto Germany ........... 30 Т rear ees 6,033 


These figures include rolling stock and all equipment, purchase 
of lands, promotion, finance, legal and engineering fees, &c. The 
working costs on the same basis have been as follows :— 

Per mile per ann. Per train-mile. 


Irish light railways .............. L271 — ..... T 22d. 
Belgian „ „, e 2535 10d. 
German, ,,, N . . q 398 à à 34d. 
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The average cost of working the standard-gauge main lines is as 
follows :— 


Per mile per ann. Per train-mile. 
In England eeeeseese рооооооооооовз 6 £3,645 оосово о 41а. 
In Germany .................... 1.384 38d. 
In Leland 44. E L 738 og cdm 84d. 


I trust none of my hearers will misunderstand me, and think that 
because I make these comparisons I intend to advocate а general 
substitution of light for standard railways. This is far from my 
view ; every саве must be considered on its own merits, but it seems 
as sheer a waste of money and material to construct a heavy main 
standard line of railway to collect and distribute the small traffic of 
an isolated country district as it would be to erect and use a 500 
ton crane to handle parcels averaging only 1 ton in weight. 

One explanation of the relatively То ow cost of working light rail- 
ways will no doubt be found in the fact of the lighter rolling stock 
employed and the relatively higher ratio of paying to non-paying 
load. I have frequently noticed instances (I do not give them as a 
true average, but they may be not far from it) in which the paying 
load in a light railway train was about 10 tons, the weight of the 
vehicles (empty) composing the train (excluding locomotive) was 
27 tons, and the total weight of the train 37 tons, the ratio of paying 
to total load being 27 per cent. A standard.line train with the 
same vehicles саш excluding the locomotive) would be 54 tons, the 
total weight 64 tons, and ratio of paying to total load 15 per cent. 
These figures show a difference in favour of the light railway of 
12 per cent. 

We hear of countries whose railways are unable to handle their 
traffic, and of famines in waggons and rolling stock. Some means 
must be found of meeting these difficulties in an economic manner. 
It seems as absurd to expect a country to be economically drained 
of its traffic by means of standard main lines of railway alone as it 
would be to attempt to drain its waters economically by means of 
main rivers, unassisted by the streams and rivulets of which Nature 
has given us › examples i in abundance. 


DISCUSSION. 


Mr. À. BENN expressed great . that subsidiary railways 
had not been taken up in this 3 as they had been on the Conti- 
nent, One of the principal reasons for this was the excessive cost of 
land for railway purposes and the cumbersome system of acquisition of 

nd. Passengers also expected as much luxury in travelling on small sub- 
sidiary lines as on the main lines. He was strongly in favour of light 
railways for handling much of the present heavy road traffic such as was 
now worked by traction engines. 

Mr. C. P. BURGE said he had been concerned with the introduction 
of light railways into Australia, where they had been very successful. 
He found that, notwithstanding that they had to import all their rails 
and to carry all their sleepers between 400 and 500 miles, besides paying 
labourers 30s, per day, the cost came to less than the figure per mile 
given by Mr. Barrington. 

Mr. R. LLOYD COOPER said he had taken part in discussions on 
this subject as far back as 1870, There was then, and always had 
been, а difficulty in defining what was or what was not a Jight rail- 
way. He thought the author was right in saying that there was 
not such a thing as a light railway, the only erence being in the 
process by which the necessary powers were obtained. He thought it 
unfortunate that the Light Railway Commissioners had no power to 
grant permission fora line against which competition was advanced by 
an existing interest. He thought there was a great future before light 
railways as feeders for junctions and termini. Landowners, he considered, 
ought to encourage light railways instead of demanding excessive values 
for any land which had to be acquired. 

Sir GUILDFORD MOLE SWORTH said it would have been an advantage 
if the author had given some idea of the cost per ton-mile instead of the 
cost per train-mile, as train-mile cost was of little use owing to the 
variation in the quantity of goods carried on different lines. As to the 
gauge of light railways, he thought it required very special conditions to 
justify any departure from the standard gauge owing to the loss of possi- 
bility of transmission over other railways. 

Mr, J. BURTON said he had had experienceof several broad and narrow- 
gauge light railways in Ireland, where they had proved distinctly advan- 
tageous and a commercial success. 

Mr. M. N. RIDLEY said that unless the powers given to the Light 
Railway Commissioners could be extended the progress of light railways 
in this country would be practically nil. Their inability to deal with any 
application where competition was involved practically negatived any 
power they had, as in no case could a line be erected that did not come 
into some sort of competition with existing lines. 

Mr. J. W. JACOMB-HOOD said the apparent absence of light railways 
in this country was due to 80 many having been absorbed by the great 
main lines. 

The CHAIRMAN (Mr. W. R. Galbraith) said that, in regard to light 
railways in general, in his opinion light railways costing between £2,000 
and £3,000 per mile in England were impossible. This cost was chiefly 
due to the heavy cost of land. As to gauges, he had hoped that light 
railways о be restricted to some gauge—say 8 {t.—such gauge to be 
standardise 

Mr, W. BARRINGTON, in reply, said his remark in the Paper that 
very few people really knew what a light railway was, had been amply 
confirmed by the discussion. The only difference between main lines 


and light railways was the restrictions put on light railways by the Act of 
1866, which limited the speed of the trains and the weight on the axles. 
As to the cost per ton-mile, he thought Sir G. Molesworth had answered 
himself. This would be regulated by the traffic which the line could 
manage to capture, and on such traffic, of course, would depend whether 
or not the line could be worked profitably. The size and character of 
the rolling stock would naturally be regulated by the traffic. 


On Friday a combined meeting of Sections IV. and VII. 
(Mining and Metallurgy, and Applications of Electricity) was 
held, and the following two Papers were read and discussed :— 


ELECTRO.METALLURGY. 
BY BERTRAM BLOUNT. 


It may, I think, be rightly said that at the present there is more 
solid progress being made in electro-metallurgy than at any previous 
time. The older electro-metallurgical processes are being worked 
with economic and industrial success, and there is no lack of new 
ideas and improvements. There is a great difference between the 
mode of development of these new ideas as practised now, and the 
method which was formerly thought adequate. Then the subject of 
electro-metallurgy was so special that few were able to judge 
whether a process was likely to be successful or not, Now it has 
been studied like any other ме of chemical engineering, and its 
principles are well understood. The result is that processes which 
may be of considerable laboratory interest, but are plainly unwork- 
able commercially, are put aside, and the energy and money for- 
merly wasted on these are directed to those which can be made an 
industrial success. 

The principal electro-metallurgical industries are the refinin вре 
copper, ће manufacture of aluminum, of sodium and of steel. 
greater part of the world’s output of copper is refined electrolytically, 
with the result that good commercial copper, such as is used for 
locomotive fire-boxes, is often almost chemically pure. The advan- 
tage of this is that the users of copper as such, or the makers of 
alloys of copper, can now obtain the pure metal, and either use it 
pure or add to it a definite percentage of some other substance ; their 
predecessors had to be content with copper containing any impurity 
which the manufacturer of those days found difficult to remove, and 
any accurate conclusion as to the cause of the bebaviour of the 
metal or alloy under practical conditions was almost impossible. 
An incidental but very substantial advantage is that the recovery of 
the gold and silver in crude copper is effected completely and much 
more cheaply than is possible by any of the older metallurgical 
processes. It may be noted in passing that as the result of working 
up the anode sludge for its valuable contents, an element which 20 
years ago was a chemical curiosity—I mean tellurium—is now 
procurable in quantity, and doubtless would be prepared commercially 
if an industrial use were found for it. The winning of copper 
electrolytically, as distinct from its refining, is in a very backward 
state; but I may perhaps be allowed to venture to express the 
opinion that in the future—and it may be in the near future—a 
method will be found which, for some ores at least, will displace 
ordinary smelting methods as completely as electrolytic refining has 
replaced the older dry processes. 

The aluminium industry is in an exceptionally prosperous condi- 
tion. The old trouble of finding an outlet for the metal has been 
replaced by the difficulty of manufacturing enough of it for modern 
needs with existing plants, and new works are de Eie Ar being erected; 
at present, processes of the Héroult type are universall employed, 
but it is not likely that no improvement on these will be made. 
There are several directions in which experiments are being made, 
which, if successful, may lower the cost of manufacture substantially 
and allow of the use of aluminium at least as freely as that of zinc. 

The use of sodium is not so large as to induce any great effort to 
improve or abolish the clever Castner process by which it is at 
present made, but even here there is some opening for invention in 
the way of electrolysing a sodium salt cheaper than caustic soda— 
c.g., sodium chloride. Work is being done in this direction. 

The largest of all electro-metallurgical industries will be the 
manufacture of steel. I say “ will be" because suitable methods are 
only now being developed. Some are already at work, and in my 
view there is no doubt of their rapid and fruitful growth. Much 
delay in arriving at the present status has occurred because for years 
inventors tried to smelt iron instead of manufacturing steel from 
iron already smelted in the blast farnace. Now, however, attention 
is turned to steel making as a more easily attainable end, with the 
result that already steels of high grade can be successfully prepared 
in electric farnaces of various type—the Héroult and the Kjellin 
representing two of the most distinctive and promising. Probably, 
in the first instance, the electrical method will have its 1 
measure of success in preparing steels of such high grade that апу 
extra cost will be quite outweighed by the certainty that the metal 
will absorb no impurity in the course of manufacture. But as 
methods are cheapened, it may well be that every grade of steel 
now prepared in open-hearth furnaces will be prepared in corre- 
sponding furnaces electrically heated. The power necessary should 
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be obtainable from blast-furnace gases, for, after a liberal allowance 
for heating the blast and for the blowing engines, hoists and sub- 
sidiary gear, there is certainly an ample surplus provided modern 
power-plant is installed. 

Zinc is a metal not at present smelted electrically, but which for 
chemical and physical reasons is excellently fitted for production in 
that manner. There is much the eame reason to replace the present 
furnaces with their numberless small and costly retorts by a furnace 
internally heated by current as there was to supersede the older 
mode of making phosphorus and carbon bisulphide by the electrical 
methods now in operation. 


DISCUSSION. 

Mr. T. PARKER said that as far back as 1885 at his works they were 
turning out about 160 tons of copper per week; subsequently they had 
taken up the manufacture of phosphorus, chlorite of soda, &o. Other 
works had also been running but he regretted to find that most of these 
industries had now gone out of the country. He had hopes, however, 
that electricity would provide cheap enough power to enable the industries 
to be reinstated in this country. They all recognised that electrolytic 
methods would be greatly used in the fature. The question of getting 
current cheap enough in this country was the all important point to 
enable them to compete with the great waterfalls of the world. 

Mr. McLAREN said that in order that they might arrive at a conclu- 
sion in the application of smelting of copper ore it was necessary that the 
conditions and difficulties should be recognised. A large amount of 
success had been attained in iron and steel making by electrical processes, 
and especially in the making of alloys, The conditions were, however, 
different in nearly every case. In the smelting of copper they had to 
produce a large proportion of slag which in specific gravity was not 
much less than the valuable product produced. It appeared to him that 
the usefulness of the electrio process of smelting would be chiefly shown 
in districts where fuel was expensive, but where water power was 
available. 

Mr. С. Т. WEISS pointed out that electrolytic recovery of tin was 
now being carried on. In copper refining the additional cost of the 
electrical process was more than counterbalanced by the gold and silver 
obtained. In the development of the industry the supply of electricity 
in bulk would play an important part. | 

Mr. W. HARBORD said it had been found pogsible in Canada to 
work with very heavy sulphur ore and still produce pig iron free from 
sulphur. Also they could economically smelt iron sands and produce 
good pig iron. As these iron sands existed in boundless quantities in 
Canada and New Zealand this offered a special field for the electric 
furnace apart altogether from the use of the process for other purposes. 
The electric process was, he took it, not a competitor with the blast 
furnace where fuel was cheap and plentiful, but in out-of-the-way places 
where fuel was dear and water power to be obtained the electric furnace 
had a chance of success. The opening in England for the electric process 
was in preparation of ша steel, starting with ordinary steel and 
making it into a high-class product. The electric furnace was not a 
cheap smelter but a cheap refiner. He thought the economy of water 
power was greatly exaggerated 

Mr. A. A. C. SWINTON said there was one aspect which would 
interest all electrical engineers and that was the possibility of utilising 
electro-metallurgical works for the purpose of improving their load 
factors. The Newcastle-on-Tyne Electric Supply Co. had recently made 
an arrangement with the Castner Kellner Co. and with the British Alu- 
minium Co. for the supply of power to their works at a cheap rate. In 
such cases as these the cost of the current was really not the most im- 
portant factor, the cost of labour and material, railway accommodation, 
&c., being more important. One process which had not been mentioned 
was working with cathode rays, with which it had been found possible to 
melt substances which were practically non-fusible in any other way. 
Messrs. Siemens & Halske were employing the cathode-ray system in the 
manufacture of metallic filaments for electric lamps. He thought that 
it was not realised that cathode rays would produce high temperatures on 
a large scale and that vacuum tubes could be provided which would 
absorb thousands of horse-power, enabling the production of chemical 
reactions without any interference from outside. 

Mr. W. M. MORDEY said that however desirable it might be to im. 
prove the load factor of any electricity station he did not think they 
ought to look to the advance of metallurgical work for such improvement. 
Works which were going to have a continuous metallurgical process would 
find that they could produce their own current more cheaply than it 
could be supplied from outside. If a supply of current were obtained 
from a station, this would have to be a continuous supply and would be 
over and above the ordinary peak and would not much improve the 
position of the station. 

Prof, TURNER said rather exaggerated views had been taken as to 
what could be done with blast furnace gases. About 10 million tons of 
fuel were used in blast furnaces in this country—about 24 per cent. of the 
total output of coal—so that the utilisation of blast furnace gases was 
almost negligible, although locally it might be important. 

Mr. T. H. BAILEY said he would be glad to know whether the author 
had considered the application of the electric process to repairs. One 
great difficulty with welding was the hardness of the material, which the 
ordinary welding processes would nut touch. 

Mr. Т. Н. WHINFIELD said he had not seen any reference to the 
application of the electric furnace to the production of tool steel, chain 
steel, &c. Were these furnaces adapted to the production of such 
material ? 

Dr. F. M. PERKIN said he noticed that Mr. Blount did not mention 
the production of graphite, which was now manufactured in large quan- 
tities in America, also the production of silicate used for furnace linings, 


metallic calcium, &. He thought the chemists and the engineers did not 
work in conjunction with one another, or electrolytic processes might 
have made greater progress in this country. The manufacture of atmos- 
pherio nitrogen had gone abroad, also the manufacture of calcium carbide. 
This was doubtless more a question of cheap power. 

The CHAIRMAN (Col. В. E. Crompton) said they were much indebted 
to Mr. Blount. Such discussions were distinctly interesting, and would 
be likely to do much good. One of the most important applications of 
the electric furnace was the treatment of steel after it had been prepared 
in the ordinary furnace. Another point of great interest was the treatment 
of metals at the lower temperatures. With the electric furnace it was 
йо to accurately control the heat so as to obtain any temperature 
required. 

Mr. BERTRAM BLOUNT, in reply, said he was glad to have eluci- 
dated so much information as to the possibility of utilising the surplus 
power of blast furnace gases. It had been mentioned that only 10 million 
tons of coal per year were used for blast furnace purposes, but the sur- 
plus power even from this quantity of fuel would, he thought, if put into 
horse-power, represent many thousands of horse-power. As to Mr. 
McLaren’s remarks, he was speaking of smelting, whereas the Paper 
dealt merely with electro-metallurgical winning. The electrolytic re- 
covery of tin had been omitted because it was relatively a small industry, 
as was also the preparation of lead. As to the cathode-ray method of 
heating, he thought that method was a little in the air as yet. Because 
a thing was physically sound on a small scale it was extremely unwise 
to say it must be different on а large scale, but it had still to be tried. 


MODERN APPLICATIONS OF ELECTRICITY TO MINES, 
BY C. P. SPARKS. 


The importance of increasing the application of power to reduce 
labour costs renders the use of electricity a matter of interest to all 
mine owners, a8 no other system has equal flexibility in distribu- 
tion or is so well adapted to meet every form of drive above or 
below ground. 


Economies.—The principal economies resulting from the use of 
electricity are through: (1) Reduced stand-by charges. (2) Small 
loss in transmission. (8) High efficiency of the electric motor for 
the lower capital cost of producing and transmitting energy. The 
saving is specially noticeable where the workings are spread over 
a large area, as the whole of the steam plant can be concentrated 
at one point. 

The cost of electric power varies over wide limits and depends 
upon: (1) The size of the undertaking. (2) Capital outlay (in- 
fluenced by locality). (8) Cost of fuel and circulating water (if 
water-power is not available). (4) Load factor. 

Where electric driving has been adopted on an extensive scale, 
the load factor at the power house is between 30 and 40 per cent. 
This high load factor makes the fuel cost important. With the 
cheap fuel available at collieries, the cost of the coal only accounts 
for one-quarter of the total cost at the power house; whereas, when 
fuel is purchased, its cost may amount to more than one-half of the 
total; thus the advantage to be gained in applying electric driving 
in mines, where fuel has to be purchased, is much greater than the 
economy obtained in colliery working. 

The following figures of the Powell Duffryn Company were 
recently quoted by me as representative costs at a discussion at the 
Institution :— 

Power Hovse. 
Low speed steam-driven generators = 3,000 kw. 
een ioe unit, 1,500 kw,) 
Average horse-power of motors at work during the last year :— 


Haulage: visi ic за rb vh ³ EET VS .. . ... 2,900u.r. 
Win ders eee Torre e V ce vas 180 ,, 
РРР МОРИ 380 ,, 
Pumps .... . ee as 13 $ 340 ,, 
ОТВ сууз» ðV2u T€ 240 ,, 
Auxiliary motors on surface ........ sca S 480 ,, 
eis!!! EN te eae . . . 4,520 Н.Р. 
Output of power-house for 12 months 4, 800, O00 units. 
Average cost of coal during the year ........ 58. per ton. 
Coal consumption per unit 8:7 Ib. 
Running oost te. .ꝙ 0:18d. 
Interest and depreciation charges 10 °/ on capital 0'17d. 
Total cost per unit . 035d. 
Average load factor eee. 36 per cent. 


Advantages for Underground Work. — Тһе difficulties of ventila- 
tion, even when no gases have to be dealt with as in collieries, render 
the application of steam difficult, and until electricity was applied 
compressed air was the only available agent for the inner workings. 
In consequence of the high capital and running costs of compressed 
air, the haulage gears were generally steam driven, being placed on 
the surface or at the bottom of the intake shaft. 


Principal Applications. — Wbile electric motors are now used for 
every form of colliery drive, the most important applications in 
England have been for haulage. Owing to the intermittent 
character of this work, the percentage saving by remodelling 
existing haulages is greater than that obtained in modifying any 
other part of a colliery equipment. Next in importance to haulage 
is the use of electricity for pumping, which has received great 


smaller motors run at 365 revs. 
‘maximum torque of 24, and have an average efficiency from half to 
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impetus through the development of the high-lift centrifugal pump. 
Owing to the comparatively large powers, the foregoing uses 
attract special attention, but the use of electricity for detailed pur- 
poses, while already of importance, will attract even greater atten- 
tion in the future. Great progress has been made in electric coal- 
eutting, which not only reduces the cost of winning а ton of coal 
and increases the percentage of large coal won, but allows the 
thinner seams to be profitably worked,.thus increasing the coal 
reserves. The possibilities of electric drilling are now coming to 
the front, and it is in the extension of the use of electricity in detail 
that the future reduction in mining costs are to be looked for. 


Electric Winding.— While there is a substantial saving in the 
running costs, owing to the low cost of fuel available at collieries, 
this saving is at present counterbalanced by the interest charges 
due to high capital cost of electric winding plant. In consequence, 
this is the last part of a colliery plant to receive attention in con- 
version from steam to electric working. Where the hours of winding 
are long or the cost of fuel high. а substantial saving сап now be 
made by adding electric winding, the whole power required being 
obtained from a single power house. 

Haulage.—In addition to the lower power costs the first advan- 
tage gained with electrically driven haulage is the freedom in choice 
of position and speed ; and second, the decreased wear and tear on 
the ropes and road through the steadier drive. In collieries it is 
seldom possible to consider the use of electric locomotives, owing 
to the diffi ulty of sparkless collection of current, but where mines 
are sufficiently dry and gradients not excessive, а considerable gain 
in efficiency and maintenance will result in operating by electric 
locomotives in place of main and tail haulage. 

The 2,900 н.р. of haulage motors in use in the Aberdare collieries 
of the Powell Duffryn Company are divided between thirty two 
motors of 800, 150, 75 and 50 B. H.P.; these are all 8,000.volt 
motors, 50 periods. The 800 в.н.р. motor runs at 120 revs. per 
min., driving the haulage gear through single reduction.gear. ‘The 
greater. number of the haulages are driven by 150 B. H.P. motors of 
290. revs. per min., driving through double reduction, while the 
These motors are wound to givea 


full load, of 89 per cent. and power. factor of 0:7. 

Pumping.—The comparatively high speed at which it was 
necessary to run the motors in order to keep down the capi al c st 
was а disadvantage in the first pumping applications when three- 
throw pumps were driten by ropes or gearing, but the combination 
of the electric motor with the high-lift centrifugal pump has 
resulted in a great advance on previous methods of pumping. The 


high speed and purely rotary motion has much reduced the capital 


cost and the space occupied eompared with any previous system. 
The Powell Duffryn Company have several high.lift centrifugals at 


work. At Lower Duffryn а seven-stage Sulzer pump, delivering 


800 gallons per minute against 1,150 ft. head, is driven by a 8,000 


-volt 50 cycle 1,450 revolution induction motor supplied by the 


Electrical Company, rated at 450 в.н.р. The motor is of the slip- 
ring type and is started by varying a liquid resistance in the rotor- 
circuit. It is generally run seven hours each night when the 
haulage machinery is shut down, and thus equalises the load on the 
power house. Tests show an over-all efficiency from motor ter- 
minals to output of water at surface of 65 per cent. when delivering 
798 gallons per minute against a head of 1,115 feet, suction 20 feet, 
pump speed 1,480 revs. per min. 

In the Brithdir seam at Bargoed a five-stage Simpson pump is 
at work, driven by а 3,000 volt, 50 period, Westinghouse squirrel- 
cage induction motor, running at 1,450 revs. per min., delivering 
800 gallons per minute against 700 ft. head. 

Two turbine pumps have just been completed for the East Elliot 
pit, each capable of delivering 1,300 gallons per minute against a 

ead of 1,650 ft. These pumps are of the six-stage Simpson type, 
and are to be driven by Westinghouse 8,000-volt, 50-period, squirrel- 
cage induction motors, started by autostarters. The guaranteed 
efficiency from input at motor terminals to output at suface is 
69 per cent. It is proposed to run these pumps at night, when the 
haulage-gears and other machinery are shut down, thus providing a 
steady load for the power-house, this being equipped with Nuern- 
berg gas engines of 1,200 and 2,400 в.н.р. driven from th: surplus 
gas of the by-product coke ovens. 


DISCUSSION. 

Mr, E. M. HANN said that he could only approach the subject from a 
mining point of view. 'The space required for the accommodation of 
pumping apparatus was а matter for consideration, and in some mines 
the engineers experienced considerable difficulty in providing space for 
large pumping installations. The emall space occupied by centrifugal 
pumps as compared with the big pumps at present working in many 
mines was a distinct advantage. 

Prof. REDMAYNE said compressed air had been found exceedingly 
useful in mining work and he thought there was & great future before it. 
The author in his reference to electrical winding stated that perhaps the 


high capital cost had prevented the introduction of electrica! winding, 


but in his, the speaker’s, opinion it was the absence of a good system of 
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5 winding rather than the capital cost which had prevented its 
option. 

Mr. H. DAVEY said he quite agreed with Mr. Sparks as to the flexi- 
bility and other advantages in the application of electricity to mining 
work, but he altogether disagreed with the suggestion that because elec- 
tricity had been found to be an advantage in one mine it was equally 
advantageous for all mines and that great economy wculd be effected by 
its application. Local conditions varied too much and the conditions of 
mining varied too much for & broad reasoning of that kind. The same 
remarks applied to pumping. Centrifugal pumps were being installed in 
Mem mines, but theapplication was quite different to the application in 
collieries. | 

Mr. W. Н. PATCHELL said he agreed that the economical application 
of electricity depended to a great extent upon the relative positions of 
the motors which had to be served. Ventilation of mines was a very 
important matter and could probably be carried out better by electrical 
means than by any other system. In spite of what had been said by 
Prof. Redmayne as to compressed air, the application ofelectricity 
to T driving of coal cutters and other mining apparatus was inoreasing 
rapidly. 

Mr. J S. PECK said an active interest was being taken throughout the 
country by mining engineers in the application of electricity to mine 
working. The working of coal cutters was a very large field. As to 
winding, he believed that electric winding would eventually supersede 
other systems. The question of alternating as against continuous current 
had been pretty well settled in favour of alternating current, three-phase. 
There was, however, still the question of frequency. In this country 
there were two standards—25 and 50 periods. There were certain 
advantages in both, but for mining work 25 periods had the greater 
advantage. Although the system for main winding was now by direct 
current motors, there would undoubtedly be & great many installations 
where alternating-current motors would be used. For haulage work a 
frequency of 25 was best. 

Mr. H. MAVOR said it was rather premature to say that compressed 
air was excelling electricity in working coal cutters, inasmuch as electric 
coal cutting was proving to be the most favourable method. Та certain 
cases there were advantages in compressed air working, but even then it 
was necessary to have the air compressors as close to the work as possible, 
and the driving of the compressors by electricity was adopted to some ex- 
tent, but the working cost of this was high compared with the direct 
electric drive. As to centrifugal pumps, these had certainly a useful field, 
but there was evidently something wrong with the figures given in the 
Paper as to efficiency. 

Dr. HERZFIELD described an instance where a mine had gone out of 
use owing to tke heavy inflow of water but which it was decided to drain 
and work again. This necessitated a pumping installation capable of 


‘pumping 16,000 gallons of water per minute, which was the largest 


pumping installation that he knew of. Centrifugal pumps were found 
to offer the greatest facilities and these were worked electrically from a 
generating station about 2,000 yds. distant, the energy available from 
the station being 2,600 H. F. He thought such examples as this showed 
that electricity was not only revolutionising mining operations, but 
offered a means of doing things which could not otherwise be done. 

Major A. Н. MESEY THOMPSON said no one would deny that for 
& great many purposes electricity was the most suitable. The figures in 
the Paper showed that electrical power was costing £10 per actual horse 
power per year, but if all the losses were taken into account he thought 
the actual cost would be nearer £20 per actual horse-power per year. 
From a previous Paper they had had before them it appeared that the 
cost of a large steam plant came out at between £9 and £10 per actual 
horse-power per year, во that it appeared roughly that an electrical plant 
would cost just double this. In some cases this extra expenditure was, of 
course, justified by circumstances. The flexibility of the electrical 
system was its great factor. 

Mr. C. P. SPARKS, in reply, said that as to Prof. Redmayne’s remarks 
he agreed that there were certain classes of mines where the use of com- 
pressed air was desirable, and that was where he thought electricity and 
compressed air were better worked in conjunction than with the old 
system of compressing the air on the surface and conveying it long dis- 
tances by a pipe line, entailing necessarily a reduction of efficiency. As 
to winding, he had carefully considered the matter and found that the 
only objection to electric winding was the capital cost and under special 
circumstances such capital cost was justified. As to Mr. Peck’s remarks 
on frequency, where large high-speed motors were used it was a case for 
special application. There was, however, greater flexibility and choice of 
speed with the higher frequency. As to Major Thompson's and Mr. Davey's 
remarks on the cost per horse-power per annum, if the whole of the 
power available had been utilised, the cost would not have exceeded £10 
per horse-power per annum. 


In Section V. (Shipbuilding) the only Paper of electrical 
interest was on 

THE WELDING OF STRUCTURAL MATERIALS IN 

PLACE. 
BY Н. A. RUCK-KEENE. 

The ordinary method of welding wrought iron or steel, whereby 
the parts to be united are heated to а suitable temperature, at 
which they become plastic but not actually fused, апа are then 
united by hammering, squeezing or rolling, i: well known. Some 
engineers consider that a properly. made weld is as strong, or nearly 
во, as the iron itself; others will not sanction a welded joint in any 

mportant detail of structure if it is possible to avoid it, and when 
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a weld is sanctioned it has to be arranged in a position in which the’ 


minimum of stress is likely to come upon it. But the fact that 
practically every link of every chain, every wrought-iron steam and 
water pipe, all iron boiler tubes, and the majority of steel boiler tubes 
and nearly all boiler furnaces are welded, shows that very conside:- 
able reliance is placed on welding 

Many engineers consider that iron is more reliable for welding 
purposes than mild steel, and also that a better weld can be obtained 
from poor than from high quality iron. These opinions were, no 
doubt, the reason why, in welding up steel beam knees, steel boiler 
furnaces and other mild.steel. sections, it was formerly common 
practice to unite the pieces by means of a glut of iron. They 
arose probably from the fact that wrought iron contains numerous 
small inclusions of slag, which is mainly silicate of iron, the poorer 
qualities of iron containing these in larger quantities. When raised 
to welding temperature the oxide formed, being mixed with this 
silicate, is slightly more fusible than the purer oxide formed on the 
purer metal. Tests made by the Superintendent of Lloyd's Proving 
House at Netherton, show that this prevalent idea is not correct, 
the better quality iron giving the best results throughout.* 

A comparison of the extensions shows that the welded bars, as 
compared with the solid bars, lose far more in ductility than in ten- 
sile strength. This suggests the necessity of annealing the articles 
after welding, and this is always done in the case of furnaces, and 
is practically done in chain and tube making, as the pieces operated 
on are raised to a fairly uniform temperature throughout. In the 
Elihu Thomson process of electric welding, which is extensively 
used for welding pipes together in the manufacture of coils, &c., 
the union is made in the same way as in ordinary welding, but the 
necessary heat is generated by passing an electric current of low 
intensity through the pieces to be seld: 
perature is reached, the pieces are squeezed together by mechani- 
cal means. In the case of pipes soundness of weld is of more import- 
жшн than strength, and this process is eminently suitable for this 
work. 

The tests given below, made by the Superintendent of Lloyd's 
Proving House at Glasgow on steel and iron bars welded by this 
system, are of interest. Неге again the advisability of annealing ів 


indicated. — 
Prepar . Elonga- Con- 
No. dimensions 5 tion taken trac- 
of D. seription. of sample. 5688 | on бір. tion 
test sE Imap, Рег |. ‚| Per 9 
— Di den Toh welt 
In. Sd. in Tons Tone, In. | oh 
1 |} iv. round steel solid bar.. 0:640 0:321, 8'9 127-7160 32-0; 64-7 
2t |12 in. round steel bar 0-645 0-326 9-21 28-2. 1-24 24:8 63:5 
St itt in. » jh зра 0:620 0:301 8-42 27:9 0:67 13-4 | 26:9 
4+ J in. ” ips оен 0:610 0:292, 8°42 28:8 | 1°25 | 25-0 | 64:3 
5 i s in. round iron solid bar.. 0°625,0-306: 8:0 ; 26°1, 0:94 |18:8 | 447 
6t M in. round iron bar ...... 0°635/0°316 8:1 | 25:6|1:23 240 40˙5 
Tt ft; in. » „ os eV 09220202 78 .25°7 | 0°76 | 152 217 
8t Il in. j is .. . . 063003110 7:57 | 24°3 | 0:51,10:2. 16:0 


In the Benardos or arc system of electric welding a different 
method is employed; the articles to be welded are placed in position 
and are connected by & cable to the positive pole of the dynamo, 
and the negative pole is connected to a carbon pencil. On the 
pencil being brought into contact with the article to be dealt with, 
and then withdrawn a short distance, an electric arc is formed 
which rapidly heats the part in close proximity to the arc. When 
the surface of this part is fused a small piece of metal is added, and 
this becomes fused. and attaches itself to the fused surface; this 
process is continued until sufficient metal has been added and fused, 
to fill the space between the parts to be united. Great care must 
be taken to ensure that each and every one of the small pieces of the 
metal added becomes firmly attached before adding more metal to 
it. Many successful repairs have been carried out by this process, 
more especially to steel castings, &c., and it is generally considered 
necessary to anneal the parts dealt with, after the operation, to 
relieve the contraction strains set up by the intense local heat. 

In another system, instead of the carbon pencil, a small rod of 
specially prepared ironis used; this itself becomes fused in the arc and 
forms the metal which builds up the so-called welded joint. Repairs 
to b ilers have been satisfactorily carried out by this process, wasted 
portions of boiler plates being built up to their original thicknesses, 
and leaky riveted seams, both vertical and horizontal, being dealt 
with so as to weld the plates together, some of the rivets in these 
seams being so fused to the plates as to become integral parts of 
them. All three of these processes of electric welding have the 
advantage that the material to be dealt with need not necessarily be 
close to the generating plant, as the required electric current is 
carried through cables. 

Somewhat similar processes are the oxy-acetylene and oxy-hydro- 
gen systems. Here the required heat is generated by mixing 

(* The table showing these results has been omitted, — Ep. E.] 

T Weldel by electricity in middle. 


d. When the proper tem-. 
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acetylene or hydrogen gas with oxygen in а blow pipe; the flame 
resulting from ignition of the mixture at the nozzle gives out an 
intense heat, and the same process of fusing is carried out as in the 
case of the electric arc welding, the metal being added drop by drop 
until sufficient building up has been done either to join the pieces 
to be united, or to fill up the wasted portions. This system has 
been successfully employed in welding tram rails in position, weld- 
ing branches and #:прев on iron and steel pipes, and also in repairing 
boilers, in building up wasted portions of plates to the required 
thicknesses, filling up cracks, and in welding new pieces of plate 
in place. The repairs thus made give every appearance of being 
permanently satisfactory. 

The oxy-hydrogen and oxy-acetylene flames have both been use- 
fully employed in the reverse process to welding—namely, in cutting 
up structural work. The heads of rivets are easily so melted that 
the rivets themselves can be backed out, and where large plates 
have to be cut out they can be separated in much less time than by 
hammer and chisel. Rs an example, a furnace ; in. thick has been 
cut round its circumference of 10 ft. in 40 min., the separation being 
quite as cleanly and accurately done as by the ordinary method of 
hand labour. 


Fro. 1.—MoTon SHAFT. 


Since the shaft was repaired as shown, it broke in another place and was again 
repaired by electrical welding. It has since been in use several months without further 
accidents, | 


When large pieces have to be united, by either the electric or the 
oxy-acetylene methods, although they may be brought close together 
for a portion of the section, yet the opening between them has to be 
so much cut away, to admit of the carbon pencil or the blow-pipe 
flame being brought into any required spot, that the amount of 
metal requiring to be fused is larger than in proportion to the section 
of the piece to be united. It is evident that the nature of the metal 
added, in all these processes, is different from that of the pieces 
joined, and the desirability of subsequent annealing is manifest. 

The results of two tests of test-pieces cut from a ;%-in. plate, 
which had been welded by the oxy-acetylene process, gave the ten- 
sile strength as 21:1 and 21:9 tons per square inch, with elongations 
of 151 and 6 per cent. in 8 in. The tensile strength of the original 
metal was 25°6 tons per square inch and the elongation 88:5 per 
cent. in 2 in. 

Another method of uniting pieces of a structure is that of fusing 
the surfaces and filling up the spaces between them with molten 


Fic. 2.—DoUBLE-&NDED BOILER, CENTRE COMBUSTION CHAMBER PREVI- 
oUsLY PaTCHED, REPAIRED BY ELECTRICAL WELDING. 


Scale 1:40, 


metal; but in this case the molten metal is added in one operation, 
instead of its being built up fragment by fragment. This system 
was employed some years ago in the manufacture of compound 
armour plates. А hard steel plate and one of highly ductile iron 
were placed parallel at а certain distance apart, raised to a welding 
temperature, and the space between them was then filled by pouring 
molten mild steel between them ; perfect union of the hard to the 
mild steel and of the mild steel to theiron was thus obtained. This, 
of course, needed most extensive and costly plant, and improved 
methods of armour plate manufacture have rendered it obsolete. 

А new method of joining comparatively large pieces together has, 
however, been introduced by the Thermit Company, and is called 
the ‘‘Alumino Thermic” process. The essential ingredients of 
thermit are finely divided aluminium and iron.oxide intimately 
mixed. This is placed in a crucible, and when ignited by a special 
ignition powder it becomes liquid in a few seconds, the resultant 
being aluminium oxide and molten iron at an exceedingly high 
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temperature; the iron is then run between the surfaces to be joined, 
and raises them to the necessary temperature to permit union 
between the surfaces and the thermit metal. 

This process has been used successfully for welding tram-rails in 
place, &c., and abroad several stern-frames and other pieces of fairly 


Fia. 3.--Тне Repamep Borer was EXAMINED AFTER BEING UNDER 
STEAM ABOUT 450 HOURS AND FOUND PERFECTLY TIGHT. 


large section have been repaired. A large wrought-iron stern-frame, 
and two U-sh aped steel castings of heavy section, representing the 
stern castin gs of a large twin-screw vessel, have recently been 
welded in L ondon for the purpose of testing the efficiency of this 


Fic. 4.—LawrNATED Inner TUBE PLATE REPAIRED. 
Scale 1:8. 


system, but unfortunately, owing to some delay, the suggested 
5 tests have not been completed at the time of writing 
is note. 


DISOUSSION. 

The author then submitted specimens and showed some diagrams of 
electric welding, some of which we give in Figs. 1, 2,8 and 4. The 
following particulars of tests of steel plates welded by the oxy-acetylene 
and electric processes were also added to the Paper :— 

Ozy-acetylene Welding. 


S a ii Seded cb Au ОНР з ы ш. 
| 
m Thick. Tons, Tons Extension in 4 in. % 

Brdth. ness. Area. total. p. sd. in t " „ Sin. 7 
Notan'eal'd 1-5 | 0-62 | 0-93 | 22-85 | 24-5 30 | 
Annealed.. | 1-5 | 062 | 0-93 | 22:35 | 24-0 | *86 Solid plate. 
Notan’eal’d 1:5 | 062 | 0-93 | 22:9 | 24:6 | Welded sample 
Annealed..| 1:5 | 063 | 0-945) 22-1 | 23:3 | +29 f broke outside weld. 

Cold Bend Tests, bent through Weld. 
Not annealed........ „+««.+»».... 180 deg. 
Annealed ........ ecc 1380 deg. 
Electric Welding. 

Notan'eal'd! 10 | 0°56 | 056 |15-35 | 27:4 | *14 
Annealed.. | 1°0 | 0:55 | 0-55 | 14-5 | 263 | *12 | Broke in weld. 


Cold Bend Tests, bent through Weld. 
Not MGG РУ ; 
а e 160 def.) Showed signs of fracture. 
ans E eee E ORE 


Mr. E. W. DE RUSETT said those who had to do with the repair of 
ships knew that a broken stern frame was a very troublesome business. 
It а satisfactory process of making welds in plates were secured, it would 
prove of great benefit. He had witnessed the experiments referred to at 
tbe end of the Paper in connection with the thermit welding of a stern 
frame. 16 did not strike him that the result was altogether what one 
would like. There were defects in the stern frame olose to the weld, The 


welding of tubes and small pieces was really a commercial process and 
might be satisfactory. He supposed they were not subject to any 
stress and there appeared to be no risk of corrosion. If work in combus- 
tion chambers could be done in a reasonable time it might be satisfactory, 
but the cost of the T would be rather a drawback. The examples of 
the method of building up the materia! on the plates were also interest- 
ing, but he doubted the commercial value of the process. It seemed to 
him that if a boiler was in such a state as to require such treatment it 
would be better to get а new one or put a new plate in. 

Mr. EDWARDS said he considered the Paper of immense value in 
connection with the repair of boilers. He had had many repairs where 
it had been exceedingly difficult to get the parts tight and close up, and 
he could see by the samples that this would be an easy matter compared 
to getting patches made and then getting them caulked up and made 
tight. He would like to know what means there were in this country of 
getting the necessary plant for the repair of boiler plates by this method. 

Mr. RUCK-KEENE said he did not know of any electric process suit- 
able for this work for which tbe plant could be obtained at present, but 
the oxy-acetylene could be easily got. 

Mr. EDWARDS, continuing, said it would be a serious matter for shi 
repairers and boiler repairers if this process came into use. He woul 
like to know whether anything had been done in the direction of renew- 
ing a whole furnace crown. If that could be done it would save disturb- 
ing the back end seam and the awkward corners at the side of the com- 
bustion chamber. 

Mr. HOLGATE said that after long experience of ship repairing and 
engineering he could see there was a great future for this method. It 
might, however, take a little time to get the experience and the faith to 
enable the repairers to use the process. 

Mr. C. H. WINGFIELD asked whether the elongations and contractions 
of area were inside or outside the welds. If outside they did not show 
the nature of the new materials, but from the appearance of the samples 
the metal which seemed to have been dropped on like sealing wax, 
appeared to have stretched the rest. 

Mr. R. J. WALLIS-JONES said the author referred to the necessity for 
annealing after electric welding by the Thomson process. He might 
mention that it was quite the usual practice in factories where they used 
a high-class steel for armouring cables to anneal the wire by slightly heat- 
ing it after the weld had been made and allow it to cool gradually in the 
air. The author also referred to the welding of tramway lines by the 
thermit process. The Thomson process of electric welding had, after a 
long period of experimental work, been very successfally carried out in 
that direction. He believed that during the last two years something like 
300 miles of track had been electrically welded in the United States by 
that process, and that there were some 10,000 joints at work in this 
country. There was one point which was interesting because it was the 
one detail essential to success. In the joints now made in this country 
there were two long splice-bars which were put on each side of the web 
of the rail, and these were welded at each end and also inthemiddle. It 
cost a large amount of money to find out that the thing essential to success 
was to make the weld under considerable pressure, and to leave the 
welded portion while hot under pressure for some three minutes. 

Mr. DE RUSETT asked whether the thermit burned away the stern 
frame above and below the boss, which seemed to form over the point of 
fracture, because it seemed that the frame was such a large mass that 
there must be a great deal of surface heat which, he thought, would have 
a tendency to burn into the stern frame and reduce its section about the 
weld. 

Mr. RUCK-KEENE, in reply, said with regard to broken stern frames 
he did not think they had got far enough yet with the oxy-acetylene or 
thermit processes to say whether they would do such repairs satisfactorily. 
Both processes had given good results in boiler repairs, but he could not 
say whether they would give as good results in welding a big stern frame 
until more experience had been gained. Не did not know the price 
of the electric process, but repairs to 18 farnaces on a steamer at 
Mareeilles by the oxy-acetylene process cost £818. These furnaces were 
badly burned in the line of firebars, and they filled up the wasted portions 
with little steel bars. The work took a month. Annealing was always a 
good thing ifit eould be done. They did not apply the welding heat for 
that purpose but а lower temperature. In а good many other repairs 
instead of riveting and making another seam, the seam had been welded 
up and the wasted landing edges filled up. The back plates of the combus- 
tion chambers had algo been filled up to their original thickness and had 
given eatiafactory results. He did not know whether the electric plants 
could be got in England, but hesupposed во. As regarded the oxy-acetylene 
the outfii was simple. A complete outfit with & cylinder of oxy- 
acetylene gas could be got for £79, and a blow-pipe, which might 
come to between £6 and £10. It was easier in the case of boilers 
to use dissolved acetylene than generated acetylene gas because it was 
easier to get about. It was cheaper in a shop to put down acetylene 
plant. The cylinder of oxygen should be started at 120 atmospheres and 
the oxygen used under pressure. Dissolved acetylene cost 2d. per cubic 
foot and the oxygen gas 3d. to 1d. per cubic foot. With regard to Mr. 
Edwards’ question, whether it would be possible to renew an entire fur- 
nace crown without cutting it out, he did not see why it should not be 
done, but a little more experience would first be necessary. It would 
probably cost as much as taking out the furnace. For patches the system 
was good. In many furnaces at Marseilles cracks 9 in. long had been 
repaired and also boiler tubes gin. thick. With regard to Mr. Wing- 
field’s question the contraction he had given in the Paper was the 
contraction in the way of the weld. In reference to the question 
as to the reduction of the section of the metal in the vicinity of the weld 
by the thermit process, he could not say much about it one way or the 
other until he had the reaults of tests that had been made. Не under- 
stood the electric—and he knew the acetylene—had been used to a certain 


THE ELECTRICIAN, JUNE 28, 1907. 


427 


extent for repairing copper, but he had not had much experience of that 
yet. It had also been used toa limited extent for cast iron. 

Sir FORTESCUE FLANNERY, who presided, said that a point against 
the new process was the statement by the author of the Paper that there 
was a necessity for annealing after welding. If that was so, could a 
rudder frame that had been thermitised in places be repaired? Не did 
not say it was impossible, but it might be difficult to meet the case 
efficiently. The cost of the repairs was not of much importance com- 
pared with the loss occasioned by the detention of big ships while the 
repairs were being carried out. 


ELECTRICAL TRANSMISSION-GEARS ON MOTOR 
VEHICLES. 


In the discussion on this Paper, which we gave in our last 
issue, Mr. Н. A. MAVOR said that he was inclined to think that 
in future development we were more likely to find alternating 
currents useful. One idea, which he had experimented with 
to a small extent without being able to put it into practice, 
was to change the frequency of the generator as follows: 


The primary and secondary circuits of the alternator were wound in the 
usual var but the secondary ntagnet, nominally the stator, was freely 
suppo on bearings, and might be rotated in either direction. The 
windings F and G formed a motor, which drove C in cither direction at a 
speed determined by the number of poles in B and D and by the speed of 
B. There were thus three possible changes in the frequency. 

1. The normal frequency when there was no current in F, and О was 
prevented from rotating. 

2. An increased frequency when C rotated oppositely to B. 

3. A decreased frequency when C rotated with B. 


DracRaM оғ FREQUENCY 
REGULATOR FOR OBTAINING A 
FREQUENCY GREATER OR LESS 
THAN THE NORMAL, 


Explanation of Diagram— 
A. Driving Shaft of Alternator. 
В. Separately excited Primary Mag- 
net of Alternator. 


C. Secondary Magnet of Alternator 
and of Regulator. 


D. Primary Magnet of Regulator. 


E. Secondary Circuit of Alternator 
with Slipping Connection to the 
External Circuit 
Motors, &c., and to 


F. The Primary Circuit of the Regu- 
79 5 with Reversible Connection 


Supplying 


G. Secondary Circuit of Regulator 
which may be short-circuited or 
wound and supplied with resis- 
tances for starting. 


The power of the motor was directly proportional to the change of fre- 
quency. The torque between B and C being assumed, this was the torque 
to be overcome by the motor when the frequency was increased, or conversely 
this torque would return power to the circuit when the frequency was 
reduced, in each case the power was = torque x speed. 

By connecting C mechanically to the work, and closing circuit E 
through circuit Ё, a speed reduction or increase was obtained with reversi- 
bility in direction of rotation, but there was then a fixed ratio of speed 
for each direction of rotation, and change of speed must be obtained by 
change of speed in the generator, or by resistances in the circuit G. The 
arrangement had been worked out in detail for dealing with road or 
marine propulsion, and offered no difficulties in its application to either 
purpose. 


AN EFFICIENCY METER FOR ELECTRIC 
INCANDESCENT LAMPS.* 


BY EDWARD P. HYDE AND Н, B. BROOKS. 


The life of a normal incandescent lamp depends primarily on the 
temperature at which the lamp is operated, and the temperature of 
the filament is a function of the watts per candle; that is, of the 
“ efficiency " at which the lamp is operated. For lamps of the 
same type, the higher the efficiency the shorter the life, and vice 
Versa ; and since uniformity in life is one of the first qualifi- 
cations in a good lot of lamps, uniformity of efficiency is of great 
importance. 

In order to meet the need for an efficiency meter in the photo- 
metric work of the Bureau of Standards, the writers have recently 
designed and constructed such an instrument. 


* Abstract from the Bulletin of the Bureuu of Standards, Washington, 
Vol. II., No. 1. 


The problem to be solved consisted in devising some method by 
which the readings of a wattmeter would be made to vary inversely 
as the candle- power. Two general methods suggested themselves — 
a mechanical method and an electrical one. According to the 
former either the scale of the wattmeter would be moved by the 
motion of the photometer carriage, or the motion of the latter 
would v the counterforce opposed to the moving coil, as, for 
example, by increasing or decreasing the effective length of the 
spring. Either of these methods would require the wattmeter to 
be specially constructed and to be fixed in position relative to the 
photometer, and would present other serious practical difficulties, 
so that the mechanical method was abandoned for the more promis- 
ing electrical method. 

According to the latter there are three possible ways of decreasing 
constant 


candle-power 
a variable resistance in parallel with the current coil of the watt- 
meter; (b) by placing a variable resistance in parallel with the 
moving coil; and (c) by placing a variable resistance in series with 
the pressure circuit in the wattmeter. 

Case (a) is objectionable because of the low resistance of the 
series coil in a wattmeter of the required range. It would necessi- 
tate a low résistance in the shunt circuit controlled by the moving 
screen, and hence would be liable to error due to variations in the 
contact resistance. In case (Б) this objection will not arise, since 
the resistance of the moving coil will be about 50 ohms, and hence 
the shunt controlled by the movement of the screen will not, in 
general, be less than 50 ohms, in comparison with which variations 
in the resistance of well-made sliding contacts will be negligible. 
This method requires that an extra lead be brought out to an extra 
binding post on the wattmeter, as both terminals of the moving coil 
are not directly accessible. 

In both the shunt methods the range of the efficiency meter, in 
case the instrument is to read ten times the efficiency, will have as 
its lower limit 10 0. p., for at 10 c.p. the resistance of the external 
shunt must be infinite, or, in other words, the shunt circuit must be 


the wattmeter reading in the ratio of : (a) by placing. 


Supply 


DIAGRAM OF CONNECTIONS, 


open. Moreover, in case if the instrument is to be used for 
candle-power values above 20 c.p. the shunt resistance would become 
smaller than 50 ohms, апа hence care must be exercised to have 
the contact resistance sufficiently constant to produce no appreciable 
error. In general practice, however, in reading 16 c.p. lamps the 
range is seldom greater ап from 10 to 20 c.p., во that these diffi- 
culties are not serious. | | 

Method (с) is more nearly free from errors and limitations than 
either of the other two methods. According to this method a 
variable resistance is placed in series with the pressure circuit in the 
wattmeter, and since the latter will have a resistance of several 
thousand ohms the contact resistance is of much less importance 
than in the other cases. Moreover, there are practically no limits 
to the range of the instrument if we take out of the wattmeter part 
of the resistance in series with the moving coil. This becomes 
necessary only in case we desire to use the efficiency meter below 
10 c. p.; otherwise the wattmeter can be used without any modifica- 
tion. Method (c) therefore seemed more promising than either of 
the other two methods, and was hence adopted. 

Assuming that the wattmeter to be used reads correctly as a watt- 
meter, the resistance in series with it should be zero at 10c.p., 
since the reading at 10c.p. should be total watts. At 20c.p. the 
reading should be one-half the total watts; that is, the added 
resistance for the position of the photometer corresponding to 
20 с.р. should equal the resistance of the wattmeter. It only 
remains, therefore, to determine the relation between the candle- 
power reading and the resistance for other points on the bar, and 
to find some convenient, practical way of introducing the additional 
resistance. The authors prove that if this is denoted by r, and 7, 
is the resistance of the wattmeter pressure winding, while I, is the 
intensity of the comparison lamp, 2a the constant distance between 
the two lamps, « the distance from the test lamp to the photometer 


428 


THE ELECTRICIAN, JUNE 28, 1907. 


- 


screen at balance, and K the factor of proportionality between the | put оп one side for more modern plant, and that is what I suggest 


scale reading and the efficiency, then 


r= "| 2(5:)- 1 (1) 


The method which seemed most desirable for the construction of 
& rheostat to follow this law consisted in winding closely a fine silk- 
covered resistance wire on a block of insulating material. After 
coating with shellac varnish and drying, the insulation was removed 
along а strip over which travels а contact brush attached to the 
photometer carriage. The variable rheostat thus formed is con- 
nected in the pressure circuit of the wattmeter, so that the resist- 
ance of this circuit varies with the position of the photometer. The 
electrical connections are shown diagrammatically in Fig. 1. The 
top of the block, along which the contact is made, is straight, and 
the bottom of the block must have whatever form is necessary 
to give the proper increments dr to the resistance as the contact 
moves over successive small distances d.r. 

The equation governing the curvature of the bottom is 

| __2ат\1, x 
2 Кар. (@a—a) h, (2) 

where Л is the thickness of the block, y the downward height of the 
block, n the turns per unit length, and р, resistance per unit length. 

Some particulars are given as to the limits of the efficiency meter 
іп pra:tice. If K 10 there will be no resistance in series with the 
wattmeter when the photometer is at 10 с.р. Hence the coil begins 
at this point unless it is desired to read efficiencies for points below 
10 c.p., in which case some of theresistance in series with the mov- 
ing coil can be taken out of the wattmeter and placed in the external 
coil. This can be accomplished without unfitting the wattmeter for 
other uses, by bringing to an extra binding post on the instrument 
& tap from some point in the resistance depending on how far below 
10 c.p. the meter is to be used. While there is no difficulty in doing 
this, there is also no need generally of having the meter to road 
below 10 c.p. on a 16¢.p. beach. The upper limit can be as high as 
desired, although the ordinates of the block increase very rapidly as 
we reach higher candle-power positions, so that unless there is some 
particular reason to the contrary it will be found desirable to take as 
the upper limit 20 c.p. or 25 c.p. The meter at the Bureau reads 
watts per candle for a range of. from 10 c.p. to 20 c.p. 

Besides the ordinary use of the instrument in reading watts per 
candle when lamps are tested for candle-power at some constant 
voltage, or for voltage at some fixed candle-power, it is very con- 


venient for determining directly the voltage at which а lamp has 
& definite efficiency. 


[In connection with this article we may mention that an efficiency 
meter on these lines was patented some years ago by Messrs. 
Wilson and Hardingham, and is now manufactured by Messrs. 
Everett, Edgcumbe & Co. This instrument was described in The 
Electrician, Vol. LV., p. 998.—Ep. E.] 


PARLIAMENTARY INTELLIGENCE. 
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LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 

At the sitting, on the 18th inst., of the Hybrid Committee of the House 
of Commons appointed to consider this bill, Mr. Wedderburn, who 
apprared for Shoreditch and Woolwich, commenced the cross-examina- 
tion of Mr. Rider, and said that his clients’ case rested more upon policy 
than anything else. 

Mr. WEDDERBURN : You have told the committee that in your view 
the scheme is a sound one. Now, the complaint against the existing 
state of things is that the generating stations are too small and too 
numerous, and theareas to be suppliedare a!so too small and too numerous. 
You have referred in your evidence on several occasions to the question 
ав to the use to which, should this scheme pass, the existing generating 
stations can be put. You said you would show that these need not be 
entirely shut down. Take the case of Shoredi:ch. If this bill is passed, 
what, the day after the establishment of your undertaking, would be the 
position of the Shoreditch generating station—I mean when your scheme 
is working ?—1t could deal with the peak loads in the district. | 

I euggest that it would be at the option of the transferee to do what he 
pleased with Shoreditch ?—I do not think so. Shoreditch would utilise 
its plant to deal with the peaks, and if the total demand were 4,600 kw., 
then I suggest a good arrangement would be for Shoreditch to supply 
2,800 kw., and the Council under this scheme to supply 2,300 kw. 

But is there anything in this bill to guarantee or provide for such an 
arrangement ?—I do not think it is required to be stated, as it is a business 
proposition. 

Is there any objection, if it can be done, to protect Shoreditch in the way 
suggested /—I cannot say. 

Then you speak of the gradual closing down of the existing under- 
takings. What do you mean by the word gradual ?—That as the time is 
drawing to an end when the borrowed money will bave been paid off the 
stations should be gradually shut down. I think by that time the stations 
would be ready to be shut down by obsolescence of the plant, 

I do not quite follow? Surely you cannot let an electrical undertaking 
gradually decay. You must either keep it or not keep it up i—'There are 
many cases where plant in stations is not used at the present time. It is 


will happen in the case of some of the stations, 

Mr. Peel in his evidence suggested that they should be used as stand- 
bys. What did he mean ?—I cannot answer that question, but it is 
obvious that the generating stations of the local authorities cannot be 
used as stand- bys beyond their capacity. In the case of Shoreditch we 
suggest thatit could be used up to 2,300 kw., and it could be used at times 
of the day whe n the County Council’s supply would otherwise be used. 

You cannot really use an electric station as a stand-by. It must be 
kept incomplete working order. You could not stop it for a year and then 
suddenly, when a breakdown occurs, bring it into use ?—No, but you can 
keep it in condition, as is proposed in this scheme, and use it every day 
for a certain num ber of hours during the peak load. 

Then you suggest Shoreditch should not take all ita electricity from 
the County Council or from the transferee, but should generate some 
itself. But if so, we should come within clause 20 of the bill, and I ask 
you why we should pay that penalty ?--That is merely a provision which 
could be enforced if necessary. 

I suggest that the transferee would never be foolish enough not to 
enforce 1t ? —The object of the clause is to prevent any authorised under- 
taker obtaining a supply of energy from the Council, and using it merely 
ава stand-by supply. 

Then the position is that the County Council or their transferee will 
not consent to be stand.bys, but, as I understand Mr. Peel, they will 
compel the existing undertakings to occupy that position 1—I do not eug- 
gest this. There is no inter tion of utilising the existing plant as a stand-by. 

1 am endeavouring to find out where anybody else is in this bill except 
the County Council, and I am afraid I am failing. Now, when you speak 
of usiny & station аз а stand-by you. could not пае it for half an hour or 
an hour. You must use it, must not you, for a shift of eight hours !— 
You may have to pay the men for eight hours, but you need not use it for 
eight hours. 

You do not suggest that the authorised undertakers should pay their 
men and not use th«m ?-No, my suggestion is that they should utilise their 
plant for two shifts, and our estimates provide for the labour for so doing. 

You spoke of some stations beiug put up on the premises of the existing 
undertakings. Do you mean that the traneferee, when he has bought 
your bill, or hired it, or whatever it is tv be, should have the right, 
although he is our competitor, to come upon our premises and put up his 
works there ?}—No. Suppose you are at Shoreditch and require a supply 
of direct current at 400 volts, this supply would be given from our Shore- 
ditch control station, and would be brought to your works at 15,000 volts. 
The suggestion is that you have found accommodation in your building 
for the transforming plant necessary to bring the current down to the 
required lower voltage. 

And who would do the transforming, Shoreditch or its competitor !— 
The person who is giving you the bulk supply, Shoreditch giving all the 
facilities, and the estimates provide for simple modifications to the 
buildings and foundations, &o., as are necessary for the transforming plant. 

Passing to another matter. Take, for instance, Shoreditch and Hack- 
ney, and three or four other stations in the vicinity, might not these 
stations be linked up with great advantage to them ?}—I think not, be- 
cause the linking up could only be done by the ranning of trunk mains 
from one station to another, and the erection in the stations of much 
bigger plant than they now have. 

But you propose to link up all your sub-stations 1i—Yes. 

Assuming the works are suitable, you would be getting over the diffi 
culty of too small a generating station and too small an area by linking 
up three or four or more of the existing stations !—I cannot assume that 
existing generating stations are suitable for extending. 

Take the case of Poplar, Stepney, Islington and Shoreditch. I suggest 
that these stations might very well be linked up !—I do not think they 
are fitted. Linking up per se is right, and if we built two stations ut 
Barking and Erith we should link and we should also link up the control 
stations, You can link up things which are suitable, that is my point. 

But assuming it could be done in the cases I have mentioned, would it 
not be to some extent a remedy for the present condition of things, and 
a precaution against competition !—I cannot agree with your premises. 
Taking the case of the four stations you have named, Islington is single- 
phase, alternating current, 50 cycles, generating at 2,000 volts. How 
can that be linked up with Shoreditch, which generates direct current at 
1,100 volts? І say that is impracticable, although not impossible, to an 
engineer. . 

Looking at Table 82, are you prepared to limit this bill to bulk 
supply ‘—No. 

Learned counsel then dealt with the financial tables put in, and asked 
whether witness was prepared to put before the Committee the financial 
conditions of working the Erith station. Mr. Rider answered that the 
financial conditions of the work at Erith would be the same as those of 
working at Barking; but that the financial results in the enlarged scheme 
would be better than those shown in the tables for the Barking operations. 
Therefore he contended the extension of the scheme would go to improve 
it. He would prepare the figures for Erith if the Committee desired it, but 
all he could say was that the estimate for Erith would be based upon 
their present knowledge as to the Barking Station. 

Mr. Rider was cross-examined by Sir Ralph Littler on behalf of the 
City of London authorities mainly on the question whether it would ba 
necessary to run trunk mains through the City, and, also, as to the prob- 
able power requirements for industrial purposes. 

This was followed by the cross-examination of the witness by Mr. Reader 
Harris (for Ealing), it being desired to prove that Ealing was essentially 
а residential quarter and offered no openiug for power supply for industrial 
purposes, 

On Wednesday last week Mr. Rider was cross-examined by Mr. Moon, 
representing, with Mr. Balfour Browne, the London companies. 


THE ELECTRICIAN, JUNE 28, 1907. 


429 


Mr. MOON: The whole of the County of London is, I think, now 
supplied either by local authorities or companies who are authorised dis- 
tributors '—No, not the whole of the County. Bethnal Green has no 
supply, and I believe a small part of Westminster also has no supply. 
Bethnal Green has obtained powers but they have not been used. 

I think we may take it that the companies are now supplying two- 

thirde of the area and two-thirds of the energy, or thereabouts 1— To 
answer I should have to refer to the outputs, but I will take it from you 
that this is the case. 
. The prices charged for current by the companies are subject to revision 
at certain periods, and also on the application of the County Council, 
which, therefore, has already that amount of control over the com. 
panies 1—Yes, the Council have the right of appeal tothe Board of Trade 
every seven years. 

And in other matters also the County Council are the controlling 
authority '—I believe во. 

I do not know whether you or the Committee know that the provisions 
which prevented the acquisition of one company’s concern by another 
‘company, and prevented the working of agreements between the different 
companies, were provisions inserted at the request of the London County 
Council in June, 1889, which provisions provide that, in order to ensure 
healthy competition between the companies, no amalgamation or work- 
ing agreement should be permitted without the consent of the Council. 
So that the provision which has prevented the companies from associating 
themeelves for the purpose of reducing the cost of the electricity is a pro- 
vision which the County Council were instrumental in obtaining ?— Yes, 
but I am not sure whether. the amalgamation of the companies was not 
prevented in the original Electric Lighting Acts. 

In any case the Council have obtained a very important control over 
the operations of the companies ?— The Council ean appaa 
of Trade for a revision of price, and can appoint inspectors to look after 
the pressure of supply, &c. 


Did you give evidence last year in favour of the County Council’s then 


scheme ?— Yes. | 

. What was the volt pressure then proposed ?—6,600 volts, and we are 
now proposing 15,000 volts. This results from the alteration of the 
‘positions of the generating stations. The periodicity was last year 
25 cycles per second, itis now 50. This latter change was not due to 
the alteration in the position of the generating stations, but is an im- 
provement upon our then scheme. 

You have given us the probable demand of electrical energy for 
power as 370,000 н.р. How do you arrive at that potential demand? From 
a return of the number of places in London and the outside area at the 
present time using power of one kind and another. 

But when the Administrative County propounded their scheme the 
estimated horse-power which existed in the area was put at 592,000 H. p., 
which you cut down, after investigation, to 370,000, and your area is 
larger !—The difference between us and Mr. Merz may depend upon how 
far the future extends. Mr. Merz's figures, I believe, do not include the 
demand for power for railways or tramways, and my figures do. 

Perhaps you can give us details as to how that370,000 н.р. із madeup, 
because it is an important figure as it is the basis of the whole scheme ? 
—I can give you the data, but it will take me some time, I have taken 


separate years. 

Мт. BALFOUR BROWNE: We do not wish to go into individual 
cases, but I am bound to say that we have made a census of the power 
used in London, and we make it entirely different from Mr. Rider. It is, 
therefore, absolutely essential that we should have the means of jud ging 
whether his or our estimate is accurate. We shall putin our estimate. I 
propose that the information submitted by Mr. Rider should compare 
with that which we have prepared, as we ehall then see where the dis- 
erepancy arises. . 

. Mr. FREEMAN: I suggest that Mr. Rider should give a list of the 
separate areas with the horse-power in each. ! 

Mr. MOON: According to our census, the whole of the horse-power 
available for being supplied with electricity in the company areas is 
103,000 н.р., of which about 45 per cent. is already supplied by the com- 
panies. But there is something more in the area of the local authorities. 

Mr. FREEMAN : I have now a figure, the inside area according to Mr. 
Rider being 293,887 E. P., the outside area 77,108. 

Mr. MOON : You do not arrive at these figures by census taken except 
in two districts. In the other districte it is an assumed figure ?—Yes. 

Then as to the factories shown in the Table* ; you first get & return of 
the factories in each district from the Home Office, and this is the infor- 
mation contained in the first four columns of the table ? —Yes. 

Where do you get the figures for the last column, showing the horse- 
power which you presume is employed in these particular trades ? —I 
arrive at that first from our general experience, and, secondly, on the 
data obtained from a canvass in Shoreditch and Battersea. We took a 
separate constant for the character of the factory, and we applied this to 
керт employed. 

What was the constant you took in the chemical trade ?.—2 н.р. per head. 
And in the engineering, metal and builders’ material trades ?—1} н.р. 

The printing and stationery trades 7— About 4 E. p. 

The total number of hands employed in Battersea and Shoreditch 
amounted to upwards of 26,000. What is the total number of factories ? 
—702 in the two districts. 

Vo you know that in Shoreditch the local authority is supplying two- 
thirds of the electrical horse-power now installed ?—That does not agree 
with my canvass, which shows that 2,200 E. H. 5. is used in Sboreditch, and 
that the total horse-power is about 12,800. 

Now, inasmuch as your figures of revenue are based upon evidence 
which you gave as to the existence of a certain field for power, if that 
field does not exist your figures for revenue showing profit are, of course, 
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inapplicable ?—I do not think so, because our estimates of revenue are 
based upon а very large supply being given to authorised distributors quite 
irrespective of the general power load of London and are based also upon а 
certain demand for railways and purposes of that kind. 

But if you rely upon your authorised distributor to take your supply 
апа he has not the field to supply electricity which you imagine he has, 
you will not, of course, supply so much power to him. That is to say, 
supposing he is supplying all that is required and will increase his supply 
as the demand for power arises, if you can make no further demand 
you cannot increase your supply to the extent you have suggested ?—I 
am not prepared to say you cannot inorease the power demand if you 
reduce the price. | 

But if there is no possibility of demand—that is, if there is no 
machinery for which to use the power ?—If it should turn out that we do 
not get the demand for electrical power such as we anticipate, we should 
not build our stations so rapidly. 

I am looking at the matter from the point of view of your hypothetical 
lessee. If he finds that he has not got this demand to deal with, he will 
hardly be likely to take up your scheme ?—My information is quite against 
you, as it is to the effect that there is this potential demand in the area. 

That I will deal with presently. How will you proceed? Will you, in 
the first instance, lay cables to all the stations which you expect to supply, 
or will you leave part of your district out of the operations in the first 
and second sections i—By the time the first two sections are built we 
shall have made arrangements for the utilization of the greater part of 
the power which will be given from that station. But we should not put 
transmission mains or control stations in any part of the area where we 
had not secured custom. We should only put cables in as the demand 
to the stations warranted it. 

Council then cross-examined Mr. Rider at some length on the financial 
aspect of the undertaking and an interesting discussion arose on the 
question of depreciation and sinking fund. А | 

Mr. MOON: Looking at your tables, I wish to ask you what the trans- 
feree has to look forward to as the most tempting result of his operations. 
Assuming that all your expectations were realised he would evidently get 
something like 10 per cent. gross, out of which he would have to provide 
working capital ?—Yes. 

From which you have to take 22 per cent. for depreciation, leaving 
7} per cent. as the utmost he could expect ?—Yes, based upon a load on 
the station of 165,000 kw. | 
^A How do you get at this figure? Where is the load coming from? Have 
you split it up into the various fields, such as the supply to tramways 
and railways ?-—Yes, partly. I have based my figure upon an assumed 
division of the output into three classes of load—untransformed supply 
about 15,000 kw., transformed alternating supply about 112,00 kw., and 
low-tension direct-current supply about 36,000 kw. The first would be 
supplied to authorised distributors, who would do their own transforming, 
or to railway companies ; the second would be supplied to authorised 
distributors, and for power purposes; and the third to authorised dis- 
tributors who are now using direct current and who might wish to con- 
tinue that supply. This is a scheme of distribution based upon my 
experience and the experience of my colleagues as to the likely demand 
for these classes of energy. 

Then in your tables there is a figure 0:6331d.; where do you get that 
figure ?- The revenue has been assumed to be obtained from the diver- 
sified load as just explained. We can charge different rates for these 
different supplies and the losses in transmission are different in the three 
cases. I have assumed a different load factor for each of these classes of 
supply and the resultant income based upon the chargos per unit resulting 
from the respective load factors give us an average of 0:6831d. per unit 
that is, on a mixed supply. 

What do you regard as the proper proportion to allow for spares 1—25 
per cent. 

You have, I suppose, no means of knowing how much plant capacity 
there is in the existing station buildings in your area not utilised, or what 
plant capacity there is on existing sites not utilised ?—I cannot say. 

I suggest that there is at present in the works of the existing companies 
25,000 kw. of plant installed and available for use, 50,000 kw. capacity in 
the buildings for additional plant, and 356,000 additional kilowatt capa- 
city in existing sets not at present utilised ?—I do not dispute that the 
capacities of the existing sites in London are very great; my argument 
is that they are in the wrong places, and that local stations in London 
should not be extended. You would have to put a great deal of plant into 
the existing stations to bring the cost per kilowatt down to auything like 
that to which it can be brought at a site like that at Barking. Although 
you might possibly be able to get plant on to the existing sites you would 
have great difficulty in obtaining the necessary supplies of coal, and, 
especially, the required supplies of condensing water (in some cases it 
will be impossible to get the water) and you would become a nuisance. 

But the question is that you are proposing to supply us with a cheaper 
supply in bulk, and the point becomes whether we, having the premises 
ànd the buildings, and being able to buy plant as cheaply as the County 
Council, cannot supply ourselves as cheaply :—I would rather put the 
point that the maj^rity of the sites are physically incapable of handling 
а greatly increased load because of the faulty coaling and condensing 
water facili'ies, | 

But arc not many of the existing sites favourable in both those 
respecta? What about Deptford and Bankside, and the South Metro- 
politan Co.'s station and the Metropolitan Co.'s station at Wimbledon 
The answer is that these sites are all right for the present capacity 
of the stations, but my point is that if you increase the station 
to anything like the size of Barking the site becomes an impossible 
one. In regard to cost of generation, I have already shown that we 
can actually provide energy at the stations of the existing distributors at 
а less capital cost, including transmission, than they are doing. 


E 


E 


430 THE ELECTRICIAN, JUNE 28, 1907. 


To what extent do you anticipate the existing companies will substitute 
bulk supply from the County Council for their own supply ?—Where we 
can supply the companies more cheaply than their present working costs 
it would, of course, pay them to take the whole of their supply from us, 
but our suggestion is that the local plant should be used up to its maxi- 
mum capacity, less a certain reserve for spares and for peak purposes, 
and that the remainder should come from the Council, and this remainder, 
of course, depends upon the total outputs from the stations. Table 38 
suggests that the company should generate with their own plant 
74,000 kw., leaving 27,000 kw. to be supplied by the Council. And this 
does not take into account the Kensington & Knightsbridge, the Notting 
Hill, Ше St. James's or the Westminster Cos, who have already 
their own bulk stations. In this way the companies would give up but 
little of their existing supply ; not more than 25 per cent. Referring to 
the tables, we compare the costs of the Council supply with the existing 
cost of the companies’ supply, and in many cases we show that it would 
pay to stop the works entirely. 

You will agree that when the authorised distributor has to determine 
whether he will take energy from the Council or not he would bave to 
add to the charge which the County Council propose to make for their 
supply а sum i capital charges which would remain unpro- 
ductive if he did not provide bis own supply — Les. certainly, and we 
have provided for that. 


At this stage of the proceedings Mr. Freeman introduced the new 
clause 664 and the heads of agreement set out in The Electrician for 
June 21, p. 402, with the remark that he did not suppose any of the con- 
ditions’ wculd pass without criticism, but their endeavour had been to 


meet the wishes of the Committee that fal Information: of what it was 


proposed to insert in the bill in connection with these matters should be 
presented. 


The cross-examination of Mr. Rider by Mr. Moon was then resumed. 

Mr. MOON: In another table you have shown the growth of the de. 
mand in the areas of the local authorities and the companies, and have 
pointed out that tbis growth has been more rapid in the former than in the 
matter. You suggested that this more rapid increase was due to the fact 
that the local authorities were charging a less price ?—I would rather 
that were taken as showing the total increase rather than the compara- 
tive increase between the two kinds of undertakers. 

Mr. RIDER was then cross-examined by Mr. Balfour Browne on behalf 
of Middlesex County Council and Croydon County Borough. 

Mr. BALFOUR BROWNE: We can understand a local authority 
being content to supply electricity if it can do so, without laying a 
burden upon the ratepayers ; it need not necessarily make a profit, as, if 
it makes both ends meet, it is doing good to the ratepayers by supplying 
an important commodity !—If it does so at a cheap price. 

But the lessee whom you propose to substitute must have a profit—a 
return upon his capital? — Les, but this does not affect the maximum 
price which either the Council or its lessee would be entitled to charge. 

Do you mean if I become lessee and wanted a profit I can only charge 
the same price that the County Council would have charged when they 
did not want a profit ! —You can only charge the price the Council would 
be empowered to charge under the bill. 

But if I am the lessee and have to make & profit I must charge more 
than the County Council, and that ‘alters the relations between this 
governing body, the Council and the consumers !—If the other conditions 
were alike, certainly. 

Now as to Croydon. The Council's bill of last year did not seek 
power to supply traders in Croydon, whiie this year it does ?—Yes, under 
the Kitson clause. We are able under this bill to offer Croydon electrical 
energy in bulk cheaper than Croydon can produce it. Therefore it is 
beneficial to Croydon to be included. 

You have explained to the Committee your scheme, but that will 
not be your scheme, but the scheme of the transferee, who is not bound 
0 сапу out the work in Ше way you suggest ?—If he is a wise man 

e will. 

I see that in your &chedule you provide that the generating atation or 
stations shall be constructed on the site or sites described, or on such 
other site or sites as shall be provided by the Council.” Last year your 
site was in Battersea, and you have told us that you had to alter your 
voltage from 6,500 to 15,000 because of the position of the two stations 
at Erith and Barking }—Yes. 

Therefore the whole scheme depends upon where your power station is 
to be ?— Entirely. 

And we do not know where it is to be, so that you are asking the Com- 
mittee to give the County Council the power to legislate аз to where the 
station is to be ?—Any site upon which a generating station is to be built 
will have to come to Parliament for approval. 

Now you have spoken of the power load—the 370,000 н.р. which you 
think is within your district. ill you tell me what, in your opinion, 
would be necessary in the way of a station to supply that load ?—I gave 
that in my evidence in chief, and my estimate was thst that load would 
be sufficient to utilise about 180,000 kw. in a generating station, because 
of the circumstances which I mentioned, namely, the diversity of the 
individual factory and the diversity between the different classes of 
factories. 

I suggest that a very much smaller station than that could deal with 
а load of 370,000 k. P., but I will leave that point. What is the distance 
from Barking to the first control station—Tottenham 1—7] miles. 

Cross-examined by Mr. VESEY KNOX (for Hornsey): I want to see 
whether your estimate of what will happen in the future as to the cost of 
energy 18 correct. In the first place you take the price at which you say 
we shall be able to get energy from the transferee ?— Yes. 


What security have we that we can getit at this price from the trans- 
feree? In the case of Hornsey one security would be'that the trans- 
feree would be in competition with the North Metropolitan Co. 

But we cannot obtain a supply from the transferee at all unless we are 
able to show him that there will bea reasonable return upon his capital ? 
—Quite so. 

So that we are not sure of getting any supply, and if we get it the 
price would be the maximum and not your estimated price of one-fourth 
less than the maximum ?—Not if the transferee were a wise business man,’ 
as he would not do much business at the maximum price. 

Then why do you leave this in the bill !—Merely as a safeguard. Asa 
matter of actual practice maximum prices are seldom reached. Take the 
case of the Administrative Company, which, in 1905, had certain maximum 
prices in their bill, but they entered into a large number of agreements 
with authorised distributors at prices considerably under the maximum. 

But the administrative company come now and get what is equivalent 
to a bill without being bound ? —If they had obiained their bill they would 
have been entitled to charge anyone, other than those with whom they 
had supply agreements, up to their maximum price, 

The object of the remainder of Mr. Vesey Knox’s cross-examination of 
the witness was to show that the possible demand for energy for power 
in Beckenham, Hornsey and Finchley would be very small. 

Mr. RIDER was next cross-examined by Mr. H. Lloyd (on behalf of 
Messrs. Curtis’s and Harvey). 

In reply to questions, witness said that the existenoe of this firm's 
powder magazine in the vicinity of the site for the station only became 
known to him when the firm’s petition was presented. | 

Are you aware that this firm is licensed to store 607 tons of gunpowder, 
that they have a continuing licence, and further that, under the regulations 
of the Home Office, for every engine or machine or for any manufacturing 
purpose you must have a danger zone, even for 50 tons, of 850 yds. ?— 
But there are other works within the danger distance already. 

Do you think the coming of your works into this zone will be a 
danger 1—1I do not see in what way we can be a source of danger to the 
magazine. | 

Cross-examined by Mr, C. MUNROE (for Wimbledon and Bt. Pancras) : 
Can you tell me why you included St. Panoras in your area 1—Beoause it 
is within the County of London, and because we tnink St. Pancras would 
be glad to get а cheap supply of power. | 

Do you know that when the Administrative Companies’ Bill of 1905 was 
brought in St. Pancras was put into the industrial area, but that, at the 
end of the inquiry, it was taken out of that area and put in the non-indus- 
trial area !—Yes. | 

Then why should St. Pancras be now handed over to your transferee 
for power supply Because I do not think that any distinction should be 
made. I think a common supply should be given all over the area. 

What benefits are the consumers in St. Pancras going to get if you are 
allowed to come in ?— By taking a supply in bulk from the County Council 
and во avoiding competition. 

You want to come in here where they have got practically all the 
power consumers on their load at a low rate, at a better rate practically 
than you are proposing to offer ? Therefore we cannot hurt you. By 
taking a supply under this scheme you will be enabled to reduce the price 
for lighting, which is now higher than it should be because you are 
charging lower than you should do for energy for power. 

What is to happen to the half million of money invested in St. 
Pancras ?—We do not propose to harm this half million. We pro 
to supplement your present supply, which will have the effect of lowering 

our total costs. 

But if you are going to supply do you suppose we shall keep our 
stations going just to meet cases like fog and accident ?— When this bulk 
scheme is ready you are going to increase your demand from 8,000,000 to 
13,000,000 units. 

When do you think this period will be reached ?—I cannot say, but 
eertainly, not until this bulk scheme is ready. 

Mr, Munroe then cross-examined witness as to the prices to be charged 
for bulk supply, and suggested that having to pay not only the price for 
current set out in the bill but 20 per cent. upon the cost of the mains 
connecting St. Pancras or Wimbledon with the control station would 

rove а heavy burden. 

WITNESS said that this additional 20 per cent. would not be inourred 
if the ordinary supply was taken from the Council’s station. With regard 
to Wimbledon he said the inclusion of Wimbledon was a benefit to that 
borough, who would do nothing but gain from the County Council coming 
there with their supply. 

You think so much of this benefit that it ought to be forced upon us 
n our consent — We cannot give you a supply unless you wish to 

ave it. 

But you can come in and compete ?—But you say there is no power 
load to compete for and we cannot compete for lighting. 

We shall see. Do you suggest that your 20 per cent. for lighting does 
not give you power of omp nuon Suppose you obtained power to 
supply energy, you will be able to give everybody who is taking energy 
for power 20 per cent. for lighting. Now, suppose a person has a 1 R. P. 
motor, used 53 hours a week, would not he be entitled under your bill to 
have 20 lights in his house burning 24 bours a day for every day of the 
year at the power rate, and would not that give you the power to com- 
pete for ligbting for people occupying an ordinary 10-roomed house ?— 
I must work that out, but it would certainly allow us to supply 20 per 
cent. for lighting out of the total amount for power. 

Therefore, if you can supply a person baving a 10-roomed house with 
20 lights burning for 24 hours a day for every day in the year, and hecan 
obtain this supply for 14. per unit, he would rather obtain it from you 
than pay the local authority 4d. per unit. And if that is so, it will be 
competition and strong competition will not it —If your figures are right 
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it would, but I must взу as a general reply to this question that the 
Council’s scheme, neither in the estimates nor in its intentions is devised 
for the purpose of giving a supply to individual consumers of the nature 
mentioned. 

There again I must, of course, take the bill as it stands. You have 
the power to do it, or rather, your transferee would have the power ?— 
Our transferee would be very unwise to attempt to carry out a distribu- 
tion system in St. Pancras or in any other part of London, as he could not 
do it at the price. 

I should like to see something in the bill to prevent him doing so, and 
I would ask you whether you would be content to do what the Adminis- 
trative Company did with regard to St. Pancras and say, “ We will give 
you a supply in bulk ?—I am not prepared to alter the bill at all. 

Mr. JOSEPH SHAW then cross-examined Mr. Rider on behalf of the 
Maldens, and asked why this district was included iu the Council's bill 
this year. Mr. Rider replied that it was considered it would be an advan- 
tage to the neighbourhood. He was unawars that the Maldens was 
entirely residential, but this left all the more room for development. 

Mr. SHAW : Do you know that two or three days ago а provisional 
order was passed giving powers to the County of London to supply elec- 
tricity in Coombe and Malden with the consent of the local authority, 
giving the latter power to purchase the undertaking in 21 years 1— Les, 
purchase the mains. 

You know, of course, that your new clause 49 may alter suck an 
arrangement !—Yes, it will give us or our transferee powers to buy. І do 
not consider Malden and Coombe will be hurt by our coming in, but 
benefited. 

I notice that you omitted Surbiton from your scheme. Why do 
you leave out Surbiton and take in Coombe and Malden 7— Because 
å do not consider Surbiton is of such benefit to us as some of the other 

istriets. | 


On the Committee assembling on Thursday last week Mr. RIDEB was 
recalled and cross-examined by Mr. G. J. Talbot (on behalf of the South 
Essex Waterworks Co.), the object of Mr. Talbot's cross-examination 
being to ascertain Mr. Rider's views in regard to the clauses in the 
Council's bill relating to water supply. 

Mr. TALBOT: Under clause 27 you seek powers to acquire by agree- 
ment up to 50 acres for the purpose of the Council's undertaking. Do 
you intend to use the land so acquired for the purpose of obtaining 
water ?—No, only for use of the control stations and sub-stations. 

Are you prepared to give an undertaking not to take water in or under 
any of the lands acquired ?—No. 

Then I understand your answer to mean that you intend to take water 
if you want it 1—Yes, it might pay us to sink a well rather than to take 
water from a company. 

If the bill passes in its present form you would have ordinary land- 
owners’ powers to sink a well in any land you acquire, drawing under- 
ground water to any extent from these wells ?—I believe во. 

Seeing that the South Essex Waterworks Co. depend for their entire 
supply for the district upon wells, do you not think it a serious matter 
for Parliament to give unlimited power to you to draw water in this way ? 
—The only water we should take from the wells would be what we call 
make-up water. 

Under clause 46 of your bill you seek powers under the Waterworks 
Clauses Act with respect to breaking up the streets for laying pipes for 
conveying water to or from any generating station of the Council, and 
under that clause, combined with clause 27, you could sink a well at any 
part of your area of supply and draw water to any quantity and convey it 
to your generating station. Do you consider that a reasonable power to 
be given without the control of Parliament in an area where all the avail- 
able water is wanted for the purposes of domestic and public supply ?— 
It may be neceasary for us to lay a pipe to connect with your mains. 

Are you prepared to confine it to that ?—No. I consider the power sought 
is reasonable, because the use to which it would be put is very limited. 

Very well. Clause 44 purports to authorise you and the Metropolitan 
Water Board to make arrangements for the supply of water to the Council 
or your transferees, Is the power under that clause to be exercised 
within the area of supply of another water undertaking? Obviously the 
power would include the right of the Metropolitan Water Board to make 
an agreement for supplying water to the Council within the area of supply, 
for instance, of my company. Is that the intention of the Council ?— 
Speaking as an engineer, I should go to the water company that is 
nearest. 

Then it is not intended to interfere with the existing demarcations of 
water supply ?—Not so far as I know. 

Cross-examined by Mr. JEEVES (for Kingston) : Under the provisions 
of this bill you propose, I think, to compete with existing authorised 
distributors and to have the power to supply to the consumer for power 
direct 1 —Yes, and we also propose the consumer should have tke power 
to demand a supply from us, which he could not under the bill of last 
year. This bill is a distinct improvement upon the bill of 1906, and we 
have inserted the Kitson clause, which will give us power to go direct to 
а consumer on the direct advice of the Board of Trade. 

Certain figures are given in large type in your Table 34, and included 
in these are capital charges, interest, depreciation, &c. These charges 
will continue even if the distributors were to take their supply wholly 
from the County Council? — Tes. But I have explained that Table 34 is 
merely a comparision between the present cost of generation by the 
local authorities outside the county, with the cost at which the Council's 
scheme would provide energy. 

Kingston does not adjoin the County of London at all, the nearest 
boundary being something like 14 miles away! That is so. 

I understand it is proposed to supply Kingston from the trunk main 
ending at Richmond ?—Yes, from the Richmond control station. 

Kingston had a hard struggle for some years, only during the last three 


or four years have they been able to mike the concarn pay. Competition 
under these circumstances would land them in a bad way again, and take 
away their customers? — We want co-operation with you, not competi- 
tion. We want to give you a supply which will help you to supply a good 
deal cheaper. 

Then why do you ask for powers to supply to power consumers ?— 
Because we think that if you do not see your way to take a supply from 
us which will enable you to give a cheap supply to your few power users, 
these power users ought not to be deprived of a cheap supply. 

You think it fair to come and take away our customsra?—But we give 
you the means of supplying them yourself. 

What exactly do you expect to get from Kingston ?—We expect to get 
a share of the lighting and power load of the neighbourhood given through 
the authorised distributor, which will help us in getting a diversified load. 
In return we shall give you cheap supply. 

Cross-examined by Mr. BLENNERHASSET: Clause 42 provides for 
the purchase of undertakings by agreement by the Council or by the 
transferees of the Council !—In the County Council Bill of last year there 
was no provision of that sort ?—You have been the adviser of the Council 
all through these electrical bills. May I take it therefore, that, in your 
opinion, a provision of this kind is not essential to a successful under- 
taking in the hands of the County Council 1—I do not agree. The whole 
scheme this year is much larger and on entirely different lines from last 
year’s scheme. You must not compare one with the other. 

I suggest to you that the new clause 49 in this bill is тэты in- 
cluded in clause 71 of the Administrative bill ?—It is very like it. 

Do you know, when the Administrative bill was before Parliament, 
counsel on behalf of the Couuty Council proposed $9 strike-eut clause 71? 


. —I will take it from you ¢4bat it was 80... 


The Committee refused to strike out the provision that such a pur- 
chase of the undertaking should be subject to the consent of the local 
authority !—I cannot вау. 

If it was reasonable to impose this condition on the Administrative 
Co., why is it not equally reasonable to impose it on the transferee, which 
might be the Administrative Со. ?-—Ia опе case it would be outside the 
County Council, and in the other they would be under the control of the 
County Council. 

Supposing the County Council, or the transferees of the County 
Council, purchase some of these undertakings, and supply partly 
from the County Council’s generating stations and partly from their own 
central generating station, will not the works under the new bill and the 
old works of the authorised distributors be mixed up? If you get a dis- 
trict in London partly supplied by works non-purchasable under the 

resent bill and partly supplied by the purchasable works under the 
ocal undertakers, you would have а state of confusion ? —Very likely, as 


things stand at present. 


The City of Westminster would have the power in 1931 to purchase 
all the electrical undertakings in the city, and also the generating station 
in Marylebone ?—I think that is so, 

That is, when the Westminster County Council wish to start an elec- 
trical undertaking of their own, they would be able to start a succesaful 
undertaking on a large scale? —I do not think so. The position of the 
power station is not a good one for cheap generation. It is not practicable, 
judging from present knowledge, to work successfully any local supply in 
London when you compare it with what can be done under our large 
scheme. The time has gone by for dealing with the sapply of London in 
small areas. 

You consider that, in the general interests of London, the rights of 
the local authorities should ba set aside ?—If necessary. 

Cross-examined by Mr. E. MORTON (for West Ham) :—The whole of 
your mains from Barking except one will go through the borough of 
West Ham ?—Yea. 

You know that we have a large building and plenty of room for 
additional plant, and also ample land for extensions if necessary ?—I 
take it from you it is 80. 

We have a lighting load, traction load and a very large power load? — 
I believe you have, 

All the elements of diversity necessary for a good load factor ?—On а 
small scale. 

So far as generation goea, we are іп a good position ?—You are in a 
better position than many London stations, but you are not in a perfect 

osition. 
: In addition to being in à good position in regard to generating, are we 
not in а good position as regards distribution also? —You are entirely at 
one corner of the borough, and from the point of view of distribution 
only it would be better in the middle. . u 

So far as generation and distribution goes we are in a good position! — 
Therefore, if you take energy from us under this scheme it would not cost 
you much to give it to your consumer. 

How do you get at West Ham’s position five years hence ?—I know 
what West Ham has done and is doing. 

Ia your Table No. 16 you give our total supply for all purposes as 
6,000,616 units. For the year ended March 31, 1907, the total units 
delivered was 8,013,343 ?—In taking this from you I am bound to refer 
{о some figures given for West Ham for 1906 which, when the accounts 
came out, were proved to be inaccurate. Therefore your present figures 
may prove inaccurate, . 

Assuming 8,000,000 instead of 6,000,000, this shows an increase of 
33 per cent. on the previous year. We estimate the contracts we have 
at present will give the total for the coming year as 12,000,000 !—If you 
turn to our Table No. 38 you will see we have allowed you in the near 
future up to 15,000,000. 

That is the County Council giving a bulk supply ?—No, it is the output 
partly by you and partly by us. | 


(PARLIAMENTARY INTELLIGENCE continued on page 44-3.) 
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The Art of El c Separation of Metals. By Dr. G. Gore, LL.D., 
F.R.S. Price 10s. 6d. 

Electro-Che „ By Dr. George Gore. Price 2s. 

The Incand Lamp and its Manufacture. By Gilbert 8. Ram. 


Price 78. 6d. 

Beginner's Manual of Submarine Cable Testing and Working. By 
G. M. Price 7s. 6d. nett. 

Apparatus and Explosives: With Special Reference 
y 


. Price 88. 64. nett. 
Carbon for all Electrical Purposes. By Francis Jehl. Price 10s. 6d. 
“The Electric " Handy Wire Tables for the Pocket. By P. B. Down, 
Th Kati TC Tra and Similar 
e о ; 0 m 
Undertakin gs. Ву W. d. Bond, M. I. E. E. Price 28. €d. bn HÀ 
rum Armature Winding and Commutators. By F. M. Weymouth. 
co 78. . r 
Batteries: thoir Construction and Manufacture. By W. R. 
сосрег. Price 103. 6d. nett. 
The ufacture of Electric Light Carbons. Price 1s. 6d. 
“The Electrician” Wireman's Pocket Book. Edited by F. C. Raphael. 
Price bs. nett. New Bdition. 
The L tion of Faults in Electric Light Cables. By F. C. Rapbael. 


Price 7s. 6d 
The 8 ” e Indicator and Indicator Diagrams. Edited by W. 
W. Beaumont, M.I.C.E., M. I. M. E., &c. Price 6з, nett. | 
The Electric Are. By Mrs. Ayrton, M. I. E. B. Price 12s. 6d. 
Becondary Batteries: their Construction and Manufacture. Ву 
Tr 8 aet and P Diagram. By Arnold d. Наш 
am ve ort and Power у 0 7 ата 
B.A. A M. I. E. E. Price 4s. 6d. net; in Tube, 58. : 
tish Post Office Telephone Service. Price 8s. 6d. nett. 
Нап e Inquiry. Verbatim Note. Price 8s. 6d. nett. 
Portsmou Telephone Inquiry. Verbatim Note. Price 1s. 6d. nett. 
International T egraph Convention and Service Regulations 
(London Revision, 1 8). Price 68. nett. н | 
Preliminary) Wireless ograph Conference (Berlin, 1903), Pro- 
eedings e е 
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Ather: A Theory of the Nature of ther and of its Piace in the Universe. By 
но Woods, M.D., B.A. Price 38. 64. 

The Classification of Alternate Current Motors. By V. A. A. Fynn, 
M.I.E.R. Price 8s. nett. ^ 

The Atmospheric Production of Nitrates by Electricity. By Prof. 8. 
P. Thompeon. Nearly ready. 

Practical Telephony. By W. Aitken, M. I. E. E. In Preparation. 

The Mechanical Design and Construction of Commutators. By Е. 
Livingstone. Nearly ready. 

Brakes tor Tramway Cars. By H. M. Sayers. Price 8s. €d. nett. Ready next 


Submarine Cable La and Repairing. By Н. D. Wilkinson, M.I.E.E. 
Price 12s.0d. New Edition in preparation. 

The Potentiometer and its Adjuncts: A Universal System of Electrical 
Measurement, By W. C. Fisher. Price 6s. New Kdition in preparation. 


Postage on above books, extra. 
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«THE BLEOCTRICIAN” INDUSTRIAL SUPPLEMENT 


With the number of Taz Erzornrcns for Sept. 14, 1906, was issued the 
first of a series of “Industrial Supplements,” to be published from time 
to time with Tur ELROrRIOIAR. The eleventh issue of the Supplement 
is published (Gratis) with Tas Exxornicun this week. 

e “ INDUSTRIAL SUPPLEMENT" is a comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their proved suitability for various Industrial 
purposes. os 

We invite descriptions and illustrations of New Applications of Electri- 
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The "INDUSTRIAL SUPPLEMENT” is holed for filing or hanging, and 
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HLHOTRICITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engi- 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with The Electrician,” have now been oare- 
fully corrected, and are obtainable complete (with Index) in com- 
pact book form, printed on hard paper, price 8/-, post free 8/6. (The 
Set includes a goed list of British Colonial Electricity Supply and 


Tramway Undertakings.) 
—————————ү——————— 


SPECIAL NOTICE. 


NOW READY.—Vol. LVIII. of “ THe ErgorniciAN." (1,034 pages), 
bound in strong cloth. Price 17s. 6d.; post free, 18s. 6d. Also ready 


Cases for binding. Price 2s. ; post free, 2s. 3d. 

A complete set of “ THE ELECTRICIAN " (1860-1865 —1878-1907) can now 
be supplied. These sets are very scarce. A number of odd volumes to 
help in making up complete sets are also available. 


Onl 
CHEAP POWER SUPPLY BY MUNICIPALITIES. 


At the Convention of the Incorporated Municipal Elec- 
trical Association Mr. C. E. C. SHAWFIELD read a Paper yes- 
terday upon the question of cheap power supply by muni- 
cipalities, in which he took up the view that the “heretical” 
people who believe that the maximum demand system 18 
not the most suitable system to use are in the right, and 
that electricity supply would be more happy without such 
а system. Не then proceeded to consider, as will be seen 
elsewhere in the present issue, what sort of a charge should 
be made for power supplied from a municipal station which 
is already supplying current for lighting purposes. 

There are, no doubt, two ways in which a new commodity 
may be pushed. One of these is to put the price at as low 
a figure as is consistent with the immediate output, or with 
the output that is likely to come in the near future, and 
to lower this price as the demand increases. The second 
is to lower the price to a figure that will not be remunera- 
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tive until the demand is very considerable, and then to 
wait in faith and hope for prosperity. Naturally, there is 
a greater chance of risk in the latter policy, and it is not 
always justified by subsequent events, as has been seen 
quite recéntly in the case of the Metropolitan District 
Railway, on which the’ farés have had to be raised owing 
to expectations not being fulfilled. It is this sort of policy 
which Mr. SHAWFIELD advocates, and as a maxim he says, 
* Adjust the tariff to suit the competition, and the cost of 
production will adjust itself to the tariff." This undoubtedly 
sounds a very simple method of obtaining a tariff, but it is 
quite obvious that in some cases a tariff of this kind would 
certainly lead to ruin. Mr. SHAWFIELD considers, however, 
that such a taritf could always be adopted provided that the 
proposed rate is not hampered with costs that do not pro- 
perly belong to it. Here we come into the difficulty of the 
proper allocation of costs. What, in fact, Mr. SHAWFIELD 
proposes to do is to put in plant for power purposes in а 
station which is already supplying light, and to consider 
the costs purely on that part of the plant, the contention 
being that if this were done electrical energy for power 
purposes could be supplied at 0:84. per unit. For this 
purpose he considers the putting down of a plant of 
2,000 kw., giving an annual output of 3,500,000 units. The 
cost of this plant, including buildings, is given as £13 per 
kilowatt, and the cost of mains is estimated at £10 per 
kilowatt, making a total of £23 per kilowatt.. This, of 
course, is a very low capital cost, and if it can be realised 
for general power supply the capital charges will neces- 
sarily be small. We think, however, that in most average- 
sized towns the conditions would not be so favourable. 
Although the load factor is not very high, the running 
costs—namely, fuc], oil, water and stores—are put as low 
as 0`214., which seems to be an optimistic figure, the fuel 
being based on a consumption of 3°75 Ib. per unit, a figure 
which is scarcely likely to be reached without depending 
on the lighting plant for beating some of the stand-by 
losse& The capital charges, rates, taxes, wages and repairs 


management апа office expenses are neglected. 

If it is so very simple to supply at this low rate, we can 
only feel surprised that such а rate is not more general, 
and we think that Mr. SHAWFIELD'S case must be taken 
rather as an exception to the rule than what is generally 
possible. His argument really reduces not to one against 
the maximum demand system, but to one against an 
average of capital costs. It is difficult, however, to allocate 
capital costs logically in the way proposed. As far as the 
plant is concerned, if it can be put down for £12 per kilowatt 
for power the same is true of plant for lighting. Presumably 
this has not been done in any given case, because small, and 
therefore more expensive, plant has been used to develop 
the station from the start, chiefly on a lighting load. If 
this plant is to be allocated entirely to lighting, then the 
rate for light must remain practically constant and will not 
benefit by any power load. A similar argument to that 
given by Mr. SHAWFIELD might be used to justify the putting 
down of new plant at £13 per kilowatt for supplying »ew 
consuniers for light at much reduced rates. When it comes 
to the question of mains the position is really still more 
difficult. Frequently, separate mains would not be laid, be- 
cause the power consumers would be largely scattered about 
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the lighting network as well as in a. power area, and it 


would not pay to run special mains, Unless the positions 
of consumers are very favourable it is doubtful if mains 
could be laid for £10 per kilowatt. If the lighting mains 
are used, then the lighting consumers ought to benefit. 
Passing to the question of load factor, it is doubtful 
whether anything is gained by disregarding this important 
point by putting the maximum demand system on one side. 
If a consumer happens to have a very much better load 


factor than the one assumed there is really no reason why 


such a consumer should not have even better terms than 
the tariff suggested. Perhaps the most important question, 
however, is the one of policy to be adopted by a local 
authority. The idea of putting down a plant of 2,000 kw. 
in order to supply a power load which it is hoped will in 
due time develop is one to which ratepayers would 
strongly object. It involves a risk which is more than 
most Councils would care to contemplate, and the certainty 
of a considerable loss for a time. We think, therefore, that 
the more cautious policy adopted by most municipalities, 
some of which nevertheless are supplying power at very 
cheap rates, is really to be preferred. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Hiectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— là — 
Alternating-current Motors. By A. S. МсАтллвтев. 
McGraw Publishing Co.) $3 net. | 

The author of this book discusses the theory of alternating- 
current motors, and shows, by the way of test examples, how 
to find theoretically the performance of the machines. Asa 
student’s text-book it is generally very well written, and gives 
exhaustive information on the algebraical and graphical treat- 
ment of these motors. It is to be regretted, however, that 
asin so many other books of this class—the practicability of 
different methods to obtain а certain result has often not been 


(New York: 


investigated sufficiently, and advantages and disadvantages of 


one or the other ought to have been*made clearer. More than 


. 2 ' S а - 1 ti t , t 
amount to 0425d,, giving a total figure of 0°635d:; but one-half has been devoted to induction motors, rather too 


much in our opinion, as the different chapters overlap to a 
large extent, and “simple methods” are very elaborately dealt 
with, besides the “complete methods,” which latter are not 
much more complicated. Even the headings of the different 
chapters indicate this. For instance: Chapter II., Outline 
ef Induction Motor Phenomena”; Chapter IV., Induction 
Motors as Frequency Converters” ; Chapter VII., Graphical 
Treatment of Induction Motor Phenomena”; Chapter VIII., 
‘Induction Motors as Synchronous Generators”; Chapter 
IX., “Transformer Features of the Induction Motor" It 
would have been to the advantage of the book if all these 
chapters had been melted together into one. Synchronous 
motors and converters have been treated far more briefly, 
filling about one-eighth of the book. The commutator type of 
motor occupies the rest of the book; it has been far more uni- 
formly dealt with than the induction motor and gives the 
reader a clear idea on the subject, though one would wish to 
see less analytical treatment (the formulæ of this part number 
up to 263). However, this is a matter of taste. A somewhat 


general question may be mentioned. This is the American 


way of using the“ total current" with polyphase systems. 
With three-phase machinery this is 1:73 x current per phase, 
with two-phase twice the current per phase. Generally it is 
the current by which the terminal voltage is to be multiplied 
to obtain the kilovolt-amperes. There is no doubt that the 
current per phase is the only measurable one, and, therefore, 
cannot be altogether replaced. Is it worth while to introduce 
two expressions where one will really do? We do not think 


that the “ total current” will find many friends in England. 
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Projektierung von Elektrizititswerken. By Farrz Horre. (Hano- 
ver: Dr. Max Jüneeke.) 3.80m. 

In the opening chapter the author enumerates the com- 
mercial and technical principles on which a sound project of 
an electricity works ought to be based, and emphasises the 
importance of adjusting the capital expenditure from the very 
beginning, so as to ensure an appropriate monetary return, in 
contradistinction to the method, not infrequently employed, of 
drawing up the specification without regard to this ultimate 
object, and afterwards juggling with the figures until а satis- 
factory yield is obtained on paper. In the following chapters 
preliminary work is gone into at length ; the matters discussed 
include the number and nature of the connections to the elec- 
tricity works which may be expected for places of various 
sizes, the probable maximum output which the station will 
have to deal with, the choice of voltage and kind of supply, 
the most advantageous number and sizes of the generating 
sets, accumulator batteries and prime movers, and soon. A 
number of tables, containing actual figures from German prac- 
tice, are given to elucidate the points discussed and to fix 
ideas, but they would be more useful if brought up to date. In 
the succeeding part of the book the author shows how to 
estimate the probable working costs of ап electricity works 
and the profits to be 5 and includes many valuable 
data in tabular form. The next chapters contain technical 
descriptions, interspersed with numerous numerical data, culled 
from practice, of modern boiler plant, steam and gas engines, 
steam and water turbines, dynamos for continuous current 
and alternating current, transformers, motor-generators, bat- 
teries, switchboards, &c. ; in fact, all the principal machinery 
which goes to make a complete electric generating station. A 
few pages are also devoted to the buildings, and the author 
warns the reader against wasting money on too elaborate and 
out-of-place ornamentation. The last part of the book treats 
of the calculation and general lay-out of feeder and distributing 
networks, but it is too short to do justice to this compre- 
hensive subject. There are two appendixes. The first con- 
tains practical information on the approximate capital costs of 
all kinds of generating machinery and auxiliaries, while the 
second appendix is an instructive discourse, replete with actual 
figures, on the financial position of a large number of German 
electricity works. . 

As will be gathered from the above, Herr Hoppe has ap- 
proached his subject in a thoroughly practical spirit. The 
matter is treated on broad lines, and for detailed information the 
student is referred to more specialised works, the names of 
some of which are given in footnotes. 

The book, which forms the tenth volume of the “ Repe- 
titorien der Elektrotechnik," may be recommended to those 
who desire information on modern German practice in the 
equipment of electric generating stations. 

The Schultz Steam Turbine for Land and Marine Purposes. 
By Max Юріктвісн. (Loudon: А. Owen d Co.) ös. 

This is one of a series of books on the steam turbine which 
it is proposed to issue from time to time under the editorship 
of Mr. К. Liddell. The peculiarity of the Schultz turbine is 
the way the axial pressure is balanced by dividing the turbine 
into two groups of vanes and causing the steam to flow in 
opposite directions through each group. For marine purposes 
the turbine is constructed so that the thrust of the propeller 
is balanced by the axial thrust of the steam. The various 
devices and arrangements proposed by Schultz are shown in 
this volume, though the scientific basis of turbine design, 
both as regards the flow of steam and the mechanical construc- 
tion of the parts, is not considered, so that the book is one 
which will not be very useful to students. Notwithstanding tho 
disclaimer of any partisanship in the preface, the claims of 
Schultz seem to be urged in a somewhat partisan spirit where 
they conflict with those of Parsons. There are 73 pages in 
the book illustrated with 43 diagrams and 6 tables. 
„Vorlesungen über die Vektorenrechnung.” By Dr. E. Jaunxe. 

(Leipzig: B. G. Teubner.) 5.60m. 

The author has here reproduced his lectures on Quater- 
nions," delivered at the Technische Hochschule at Charlotten- 
burg between 1902 and 1905. This calculus, invented inde. 
pendently by Sir William Rowan Hamilton in this country 


and by Hermann Grasemann in Germany, in the early forties 
of last century, was at first little appreciated, but its peculiar 

wer, transparency and wide range of application are now 
ully recognised, and in electrical science, more particularly, 
it is replacing in many cases the more cumbersome and opaque 
analytical methods. The book is based in the main on Grass- 
mann's * Ausdehnungslehre," and, although Hamilton's merits 
are recognised in a fashion, we do not think that he has been 
given all the credit he deserves; it is to be regretted, for in- 
stance, that his original work has found no place in the 
author's list of publications on the subject. Considerable 
skill has been exercised by the author in concentrating the 
vast subject matter into less than 250 pages, but the treatment 
is still more or less sketchy. For this reason the book would 
be of little value to beginners, although the numerous examples 
which are given should be of great benefit to those who have 
mastered the rudiments of this unique calculus. 


e Engin Index. By H. H. Surer, J. H. Cunrz and C. B. 
Goo. (London: The Engineering Magazine.“) 308. net. 


The fourth volume of this publication contains a record of 
the principal articles which have been published, during the 
years 1901 to 1905 inclusive in the 250 leading technical and 
engineering journals of the world, and is compiled from the 
monthly index in the Engineering Magazine. It offers a ready 
means for obtaining the necessary references when it is desired 
to refor to the most recent information published on any par- 
ticular subject. Each article is placed under a “ catch-word ” 
which best indicates the subject dealt with, and it is necessary 
to first think of the catch-word under which the required 
articles will be found. In addition to the full title of the 
article, the author, the journal and date of publication, there 
is given a résumé of the article dealt with ; thus the necessity 
of referring to the actual articles for such information is 
obviated. As mentioned above, the present volume deals with 
a period of five years, but in future the volumes are to be 
issued annually. 

Fowlers Mechanical Engineers Pocket Book, 1907. Edited by 
W. Н. FowLer. (Manchester: Scientific Publishing Co.) 1a. 6d. 

This well-known work again makes its appearance. All the 
old features have been retained, while their details have been 
brought up to date. The section relating to steam turbines 
has been thoroughly revised, and that relating to gas and oil 
engines has been brought into line with current practice. The 
book should be very useful for reference purposes, as its range 
is large. Many well-arranged tables of costs and test figures 
greatly increase its value. 


Hilfsbuch fur die Elektrotechnik. By Dr. KARL. Втвискев. (Berlin 
Julius Springer.) 14m. 

The value of this book, which has for some time held an 
acknowledged position in Germany as a work of reference, can 
best be judged from the fact that it is now appearing in its 
seventh edition and it would be difficult to name any other 
single book that covers such a large field in so comprehensive 
a manner. It contains no original material, and its character, 
which is во well denoted by the word “ Hilfsbuch, may be 
said to lie between that of the engineer’s pocket-book and of 
the text-book, inasmuch as the method of treatment is con- 
siderably fuller than that adopted in the average pocket-book, 
especially in the theoretical portions, but more condensed than 
one would look for іп a text-book. __ 

The writer has a happy gift of giving the pith of the sub- 
ject he is treating in a short and yet intelligible manner, and 
references are nearly always given stating the source whence 
the matter is drawn and from which more detailed information 
can be found if desired. The book forms a guide to the 
general literature of clectrical engineering, including text-books 
and technical papers, and is provided with extensive indexes to 
facilitate reference ; it contains about 1,000 pages of matter 
and over 600 diagrams and figures. 

After giving a number of tables of a general nature the book 
opens with a section on electrical instruments and the methods 
of carrying out tests of all descriptions. An interesting feature 
of this section is an enumeration in a tabular form of the instru- 
ments built by all the important German firms, comparing 
their particular constructive features and the results obtained, 
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such as sensitiveness and power consumption. A similar com- 
parison of electrical machinery of various makers occupies 
about 60 pages of the next part of the book, but as it contains 
only overall dimensions and guaranteed efficiencies and power 
factors, that are to be found in trade lists, it seems doubtful 
whether the information given is important enough to devote 
so much space to it. 

The principal subjects treated in the subsequent portions 
of the book comprise the theory and construction of electrical 
machinery, the laying out of generating stations, systems of 
transmission, lighting, heating and traction, electrochemistry, 
telegraphy and telephony, and an appendix is added including 
reprints of the regulations of the Association of German Elec- 
trical Engineers and of the principal laws of the State relating 
to electrical matters. | 


CORRESPONDENCE. 


SIMPLE ZERO METHODS FOR DETERMINATION 
OF LEAKAGE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: І have read with interest the article of Dr. R. Pohl on 
above subject (No. 1,514, p. 215) and think that his develop- 
ment of my method is excellent. Will you allow me, however, 
to remark that it is not вэ very difficult to wind a high num- 
ber of turns and to adjust them, if the arrangement is used as 
described in the Elektrotechnische Zeitschrift, 1902, p. 314. 
The ends of 10, 20 or more “ open turns" are connected to 
contacts, the latter ones being mounted on two little boards 
(see sketch). The “open turns" are placed once or twice 
round the pole and closed through one movement by means of 


little springs, or possibly by connecting the turns in series by 
means of short ends of wire. Hardly a minute is required to 
wind 50 or 100 turns, the contact board affording an easy 
means for cutting as many out of thecircuit as necessary. No 
resistance or galvanometer would be required, a millivoltmeter, 
so easy for transport, being the only instrument used. If the 
deflections on the millivoltmeter are—as near as possible— 
read off and used for interpolation, only about 10 turns are 
required for obtaining an accuracy of 2 or 3 per cent.—I am, 
&c., К. GOLDSCHMIDT. 
Manchester, June 23. 


WILLANS DICK-KERR TURBO-ALTERNATORS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Six: In your edition of June 7 on р. 301 it is stated with 
regard to the Dick-Kerr three-phase alternator that the rotor 
is of the radial pole pattern as distinguished from the cylin- 
drical construction common to Continental machines.” To 
this I have to say that the cylindrical construction is not 
* common to Continental machines,” because I know of numerous 
Continental machines with salient pole type rotors. 

Further, you say the makers claim a lower magnetic leakage 
and better regulation for the design. This does not seem to 
coincide with the real facts, because one can easily prove by 
calculation that the magnetic leakage of the field system, as given 
in your illustration, is of the order of about 10 per cent. or 
more, whilst the magnetic leakage of the cylindrical type rotor 
is only of the order of from 3 to 5 per cent., so that, if any- 
thing, this point should be put forward in favour of the cylin- 
drical type. 


As regards regulation, there is no reason to believe that the 
cylindrical type rotor should necessarily involve a bad inherent 
regulation, inasmuch as this point depends merely on the ratio 
of the short-circuit current to the normal current, and on the 
leakage of the armature. On the other hand, it might easily 
happen that a salient type pole machine has actually a very 
poor regulation, if 1t is not properly designed or if a machine 
is put forward which is rated too high. 

Further, the makers of the alternator seem to make a strong 
point of the ventilation being obtained without having re- 
course to forced draught.” By that I take it they mean that 
the rotor itself acts as a ventilator, so that there is no need to 
provide a special fan. However, I do not feel inclined to regard 
this argument as a very strong one, inasmuch as I think that a 
smooth rotor is likely to produce less windage, and а special 
fan is likely to give a much better and a more effective action 
than a ‘field magnet" which is called upon to serve as а 
“ ventilator.” Anyhow, one would expect that such a ven- 
tilator" would produce rather a big noise. This seems to be 
silently admitted by the sentence on p. 302, where it says 
“to reduce noise and prevent the entrance of an undue 
amount of dust, the alternator is provided with end shields 
similar to those shown in Fig. 7." І am afraid there was a 
virtue made out of a necessity, or else I should not think that 
the makers would have committed themselves to adopt solid end 
shields, which, as far as I am aware, are common to Con- 
tinental machines," at least to the same extent as is the 
cylindrical rotor construction. 

In taking up this design the makers only prove that there is 
a distinct tendency to abandon the open ty pe design altogether 
for turbo machines. | 

This development is quite justified not only from the point 
of noise, but also from the ventilation point of view. If one 
considers that the sizes of the units put down in large power 
stations are becoming larger and larger, it is evident that with 
such large units the question of taking away the heat produced 
by the losses becomes more and more important. 

If one keeps in mind that a modern power station might 
have a capacity of 100,000 н.р. in only a few units, опе can 
easily realise tbat there are several thousands of horse-power 
dissipated in the form of heat. Under the circumstances I 
feel suie that the time is not far distant when not only will 
the cooling air be drawn into the machine through special 
ducts in the foundation from the outside, but also the hot 
E will be taken away and not allowed to go into the power 

ouse. : 

In conclusion I should like to say that it is not the object 
of this letter to condemn the salient pole construction. I 
only wish to prevent readers of your article from being misled 
by an unjustified prejudice against the cylindrical type of 
rotor.—I am, &с., M. KLoss. 

Stafford, June 25. 


INTERPOLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to your note on the above subject in 
the last issue, I should like to point out that intersection is 
of a different form to the “faked-up " word interpole. — 

Intersection is the place where there is а mutual cutting, 
just as interregnum is the indefinite space between two reigns. 

On these lines interpole should mean the space between two 
poles, and should not refer in particular to an auxiliary pole 
itself ! 

In other words, while you can legitimately understand the 
words, “ the place where,” or, “ that which,” you cannot leave 
unexpressed the definition of place or motion or state which 
inter involves. | 

I really do not see that the term auxiliary pole, which I 
always use, is much more of a mouthful than the less elegant 
* Interpole,” while it has the advantage of defining your 
meaning.—I am, &c., S. E. G. 

June 25. 


[We regret that we have found it necessary to hold over 
some correspondence.—ED. E.] 
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TWELFTH ANNUAL CONVENTION OF THE INCURPORATED MUNICIPAL ELECTRICAL 
| ASSOCIATION. 


On Tuesday the opening meeting of the Twelfth Annual 
Convention of the Incorporated Municipal Electrical Associa- 
tion was held in the Council Chamber of the Town Hall,Sheffield, 
about 250 members being present. The Right Hon. the Lord 
Mayor (Ald. К. Styring), on behalf of the Corporation, ex- 
tended a hearty welcome to the association. In the course of his 
remarks he said that, though in Sheffield they were handicapped 
by the low price of gas, they had nevertheless made great pro- 
gress with the electrical undertaking. The motors installed 
in local manufacturing works represented some 7, 000 H.P. 
at the present time, and they had at Neepsend an up-to-date 
station erected, not so much with a view to present necessities 
as to needs in the immediate future. 

Mr. S. E. Fedden thanked the Lord Mayor for his kind- 
ness in welcoming the Convention to Sheffield, and referred to 
the fact that the Lord Mayor had, with the exception of one 
year, always been chairman of the Electric Lighting com- 
mittee, and took a very keen interest in electrical matters. 

He also proposed a vote of thanks to the Lord Mayor and the 
Lady Mayoress for their kind invitation tothe members to the 
d at the Town Hall on Tuesday evening. 

Mr. Fedden then read his presidential address, of which the 
following is an abstract :— 


Mr. Fedden referred to the important work which had been undertaken 
by the Association during the past 12 months in connection with Par- 
liamentary and Local Government Board questions. He did not think 
the present and future importance of this Association, and the good work 
which it had in the past accomplished, and was now carrying out, were 
sufficiently appreciated either by the engineers or committees of Corpora- 
tion departments. Of late years the status of the municipal engineer had 
considerably improved, which was very satisfactory, and it was realised 
that the successful public supply of electrical energy was an undertaking 
to which the best class of technical and business men might entirely 
devote themselves. He referred to statements which had appeared in 
the press to the effect that it was not well for the control of so many 
public utilities to fall into the hands of officials, To say that the officials 
of a Corporation were the real powers might be flattering to those 
officials, but was certainly not true, The continuity of the chairman 
and principal members of committees was essential to the successful 
development and well-being of the electricity departments, and he was 
pleased to see the change which had taken place in recent years, whereby 
the chief engineers were now not continually changing office. He did 
not, however, recommend too great a devotion to any partionlar berth on 
the part of thé younger men. 

A question which had been the subject of some discussion was the 
division of the management of an electric supply business into two 
departments—an engineering and a commercial—and although the cir- 
cumstances varied to some extent with local conditions and the relative 
proportion which the engineering side bore to the commercial in different 
undertakings, yet he was of the opinion that generally such a business 
as theirs should be under the control of an engineer who was qualified by 
temperament, education and experience to watch and foster its commer- 
cial development whilst well able to carry forward the engineering work 
and deal with the various problems of supply. Such a man would 
realise that no engineering success could be considered c lete until 
time had testified to its thorough public utility and tho financial алоо. 
ness of its results. It had been stated that few, if any. id be 
found to possess those qualifications, but he did not think tnat was so. 
They were sufficiently numerous in the other great branches of the engi- 
neering profession, and he had no doubt that time would add to the 
number of those who had been so conspicuously successful with their 
own larger undertakings. 

He would urge that the whole business of the supply department 
should be carried out by the engineer manager. There had been come 
attempts to combine certain duties, such as account collecting, with the 
rates and other demands made from the borough treasurer’s office. This, 
at first sight, possessed certain advantages, but very little experience 
went to prove it a dangerous policy, because the electricity department 
held no real monopoly and had all to gain by keeping in olose touch 
with its consumers, meeting their complaints promptly and taking care 
to give them the feeling that it was ever ready to assist them to get actual 
value for the moneys paid, and not force them to pay whether pleased or 
not in the automatic and impersonal manner which is associated with 
rate collecting. 

During the year a good deal of attention had been drawn to the action 
of the Local Government Board with regard to loans for extension work. 
The inspectors of the Board who conducted the local inquiries which 
followed an application for permission to borrow appeared to be vested 
with very comprehensive powers, and in certain cases had employed 
them with so much zeal as to suggest a desire to restrict the expenditure 
of public money in such undertakings, and had also shown a disposition 
to criticise the manner in which the undertakings were being developed 
and the cost of works done, questions, in his opinion, solely for the local 
authorities themselves. | 


It was not an easy matter to prepare close estimates for work to be 
carried ont over a number of years, because of the fluctuations in cost of 
material and labour, and because it became frequently sound policy to 
change details of a scheme as it progressed. It was, therefore, necessary 
to be somewhat liberal in estimating for some work, with the result that 
when the inquiry took place the engineer might be subjected to a search- 
ing cross-examination ол almost every detail of his past and future esti- 
mates, many items in which should be looked upon as provisional sums 
for use at his discretion. | 

Recently it had been the practice of the Board to sanction loans for 
specific purposes only, which was very unsatisfactory from the engineer’s 
standpoint and unfavourable to the electric supply department. For 
example, a firm might decide to build new works and apply to the Cor- 
poration for a supply of power, probably at some distance from the 
nearest mains. This extension would involve an ‘unlooked-for expendi- 
ture on cables, and most likely plant to meet the demand. Under 
existing conditions money could not be spent in this way; in fact, 
nothing could be done until a loan had been specially sanctioned by the 
Local Government Board, which would entail a long delay. Naturally 
the firm would not wait indefinitely and would probably either put in 
another form of power or instal their own electrical plant. Consequently, 
a valuable customer might be lost to the electric supply department, 
whereas if municipal authorities were empowered to proceed with such 
extensions as and when called upon, and to pay for the additional plant 
out of a floating or provisional loan to be accounted for afterwards, it was 
conceivable that in many cases valuable business could be secured. 

Again, the Local Government Board had an unfair condition, which 
insisted on charging to revenue account the wages paid to permanent 
workmen and officials engaged on work rightly chargeable to capital. It was 
contended by them that if employés were engaged specially to carry out 
extension work and were discharged on the completion of such work, 
their wages might be charged to capital, but if after the completion of such 
work they continued to be employed, the whole of their wages must be 
charged against revenue. 

The effect of this was to discourage the direct employment of labour 
and to force municipalities to place work in the hands of private con- 
tractors which could frequently be done better and more cheaply by 
themselves, although it did not appear that this result was realised or 
desired by the Local Government Board. All municipal departments of 
any size were obliged to keep a staff of jointers and labourers for cable 
work. It would not, however, be practicable to employ distinct gangs of 
men on capital and revenue works. 

He contended that engineers should be allowed to analyse the wages 
paid to their staffs and debit the proper proportions to capital and 
revenue accounis in accordance with the nature of the work carried out. 
By doing this the cost of capital works was often less than it would be if 
a private contractor were employed, and the oost of maintenance work 
was also benefited by the greater continuity of employment which could 
be given to workmen through carrying out everything with directly- 
employed labour. 

They had endeavoured to obtain an interview with the President of the 
Local Government Board, with a view to ventilating their grievances, and 
he (the speaker) believed that if the complaints were olearly put before 
him he would see that they had just cause for dissatisfaction, and that a 
friendly discussion would lead to a more reasonable mode of procedure 
in dealing with applications for loans by municipal electrical under- 
takings. Also the removal of some of the more objectionable regulations 
now in force or, at any rate, ап undertaking that they would be inter- 
preted with less rigour than at present. 

Mr. Fedden concluded his address with some remarks on advertising 
and the creation of a demand for elestrical energy. He did not think 
that they would be well advised to take too seriously the exponents of the 
new publicity who were arising, each with his own particular method for 
stunning the unsuspecting public. After all, the object in view was simply 
to ensure that every likely consumer should become acquainted with the 
possibilities of electricity supply in relation to his business, pleasure or 
home life, and that such information should certainly reach him without 
any effort on his part. The safest and most efficient means of securing 
this result was by demonstration in the form of press records of work 
done, showroom displays, exhibitions, and the loan of apparatus on 
approval, and although this method might involve considerable outlay, 
he thought the return would be immeasurably greater than upon any 
extensive scheme of general advertising alone. 


Ald. G. Pearson (Bristol), in proposing a vote of thanks 
to the president, said he was in entire accord with all Mr. 
Fedden had said. Ald. Bruce (Sunderland) seconded, and 
Mr. R. L. Acland then read his Paper on 


EXTENSION OF ELECTRICITY SUPPLY TO OUTLYING 
DISTRICTS.* 
BY R. L. ACLAND. 
(Borough Electrical Engineer, Ohe:terfield.) 


This Paper gives the author's method of overcoming a supply 
problem, and the result of over 12 months’ operation of the instal- 
lation. The lighting network of a small town of which the growth 


* Slightly abbreviated. BEEN 
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was somewhat slow was naturally cut pretty fine on the outskirts, 
and when a demand arose for a considerable supply in a small 
compact area some 14 miles beyond the edge of the existing net- 
work and 2} miles from the power house, the question was how to 
deal with same in the most all-round economical manner—that is, 
combining а small capital expenditure with low working costs when 
installed. | 

It was considered that the requirements of the district would be 
supplied for the present by 50 kw., and, taking this figure as a basis, 
& comparison of the various systems was made, in order to arrive 
at the one which seemed to conform most to the above require- 
ments. High- tension transmission from the power-house 24 miles 
distant would have involved rotary converters, static transformers 
and special switch gear at either end, with an enlargement of the 
main power-house at one end and special buildings at the other, to 
accommodate the necessary plant, whether the supply given was 
alternating or direct, in addition to 24 miles of high-tension cable, 
half of which would have been drawn into the existing ducts, and 
the remainder laid solid. An extension of the existing low-tension 
system was out of the question, as the nearest feeding point could 
not accommodate the load, and it would have been necessary to go 
right back to the power-house. | 

An ample area of copper had fortunately been laid with the 
tramways, which extended to the district requiring the supply, and 
the full length of line provided for was not ultimately constructed. 
It was, therefore, considered that the best method would be to utilise 
a portion of this surplus copper, but as the lighting would have to 
run in parallel with the tramway supply, the question of taking up 
the variation in voltage at the far end of the traction feeders was 
the most important one that had to be settled. This could be done 


Traction Panel 


DIAGRAM ov 


in one of two ways, either by putting down a battery of accumulators 
and charging same by a motor-generator during the day and dis- 
charging at night time, or by running direct in conjunction with 
some form of automatic voltage regulator. Tho last-mentioned 
was the scheme ultimately adopted, as а guarantee was re- 
ceived from the makers of the regulator used to give an automatic 
кшн within 1 per cent., with a 10 per cent. variation of the 
voltage on the tramway supply above and below normal, namely, 
from 450 to 550 volts. 

The capital cost of the various schemes was taken to be approxi- 
mately as follows :— 

High-tension transmission with direct current supply...... 

alternating current supply 

from lighting supply 
ўз „ traction supply (with accu- 
— Herc EUR 1,720 


£1,770 

99 29 ” 1,560 
Low ” » 

у mulators). ee 
600 

The cost of the local mains network required is not included in 
any of the above figures, as this would be practically the same in each 
case. 

A general description of the apparatust is as follows :— 

A 0°4 feeder is taken from the panel on the traction board in the 
power house (the circuit breaker controlling same being wedged up) 
and carried to a point on the route two miles distant and terminat- 
ing in a feeder pillar containing four 200 ampere circuit breakers 


and isolating feeder switches; for the remaining half-mile, a 0:2 | 


cable is taken, terminating in a second feeder pillar, in which the 
negative connection is also made to the rails and provision made 


[t See Lhe Electrician, Sept. 21, 1906, for further details.— Ep. E. 
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for connecting to the trolley line in the event of a breakdown on the 
feeder supplying the sub-station. From here connection is made by 
underground cable, both poles insulated, to the motor starting panel 
on the sub-station switchboard. 

The sub-station is a plain brick building situated on land behind 
some cottages adjacent to the largest consumer, and contains one 
75 H.P. motor, direct coupled to a 50 kw. compound wound gener- 
ator, space being provided for а second set if required in future. 

The switchboard consists of three panels ; they are (1) controlling 
the motor and containing circuit breaker, ammeter single pole 
switch, starting rheostat and wattmeter ; (2) is the generator panel 
mounted with ammeter, double pole switch and fuse, automatic 
voltage regulator and shunt rheostat for dynamo, and also shunt 
rheostat for motor; (8) controls the out-going feeder and contains 
ammeter, double pole switch and fuse, wattmeter and recording 
voltmeter connected across the generator. The diagram shows the 
general arrangement of connections. 

An all-night supply is not at present required, so that the sub- 
station is started up at 6 a.m. in the winter, and later in summer, by 
а man going down, whose duty is to go carefully round the brushes, 
oiling apparatus and voltage regulator, and see that all is in order 
for an eighteen-hour run, log the previous day’s output, and take 
out the recording charts. The plant is shut down at 12 p.m. from 
the traction switchboard by opening the switch controlling the 
feeder supplying the sub-station. A remote control apparatus was 
considered for starting up from the power-house, but this would 
probably have led to the daily inspection being sometimes neglected, 
and was in consequence abandoned. 

From the above remarks it will be seen that the running labour 
costs are small, amounting to about бв. per week. The current 


| Spring 


CONNECTIONS. 


taken by the motor being a kind of steadying load on the traction 
generator, which is run without a battery in parallel, the cost of 
power can be put at a very small figure, as the fuel costs at the 
power "аве are 0:204. per unit generated. The only other costs 
ə~- -? =»ltmeter records, carbon brushes and renewal contacts for 
the ...,-fator, which latter amount works out about 8s. per annum. 
The Tirrill regulator, operating on direct current, requires some- 
what more careful attention (as one has to deal with larger currents 
by working on the main shunt) than it does with alternating cur- 
rent, when the regulation is done on the shunt of the exciter, as in 
the Neepsend Power House, Sheffield. | 
The operation of the regulator сап be traced by reference to the 
| diagram. When starting up, the voltage of the generator is raised 
by hand rheostat to about 210 volts (the supply being at 240), and 
the regulator is then switched in, when it immediately short cir- 
cuits all the shunt resistance that has been left in, by the spring 
pulling against the solenoid and closing the contacts, and the volt- 
age commences to rise to the maximum of 300 with the machine 
being described, but on reaching the pressure for which the main 
control coil has been set the solenoid overcomes the spring tension 
and the resistance is again inserted as the contacts open and the 
voltage tends to fall to 210. This operation is repeated at high 
frequency, and the resultant on the recording chart of a voltmeter 
with the dashpot taken off is practically a straight line at any pre- 
determined pressure for which the spring tension on the main coil 
has been set’ 

The only things that require attention are the contacts, and 
neglect of these will cause trouble, and gradual burning of the silver 
tips must be made up for by adjustment to keep them the proper 
distance apart, about 16 in.; the silver must must not be burnt 
completely off, and dirt or dust must be kept off the contacts. The 
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arking in the relay contacts is taken up largely by condensers 
placed in multiple across them, but these must be assisted by cutting 
out with the hand rheostat as much of the shunt as possible consis- 
tent with the regulator having control of the maximum rise in volt- 

e, for by this means the burning of the contacts will be reduced, 

o any chance of a flicker on the lamps with a small load on the 
generator. | 
In Chesterfield the tramways are supplied with current at the 
switchboard for 124. per unit, which price, somewhat lower than 
the average, is en to counterbalance any use that is made by 
the lighting department of the tramway cables, for running the sub- 
station and any other motors that may be connected. 


DISCUSSION. 


Mr. G. WILKINSON (Harrogate), who opened the discussion, said 
the time had gone by when those in villages and outlying parts would be 
content with the older forms of illumination whilst their friends in the 
big towns enjoyed the more healthful and cleanly forms furnished by 
electric supply. t extension of tramways, light railways and power 
lines into scattered neighbourhoods had made it possible for engi- 
neers to give a lighting supply. The chief difficulty, however, was 
with the voltage variation with a power load. In Norway recently, 
in a small hotel, he found electric lamps run from the feeders of 
an adjoining railway, and the fluctuations were very painful. The 
Tirrill regulator was first introdueed on public supply lines in Harro- 
gate, but he did not at first recognise all its advantages. He was 
induced to take it because by doing so he could employ a cheaper 
generator with greater armature reaction and a larger voltage drop. 
The experience had proved very satisfactory. When the Council of the 
Association was at Harrogate two years ago, it was suggested that a 
ruler had been used to produce the charts. He noticed that the capital 
cost for the Tirrill regulator system was put at £600, but there was 
no amount included in that £600 for the trunk mains from the station. 
He asked Mr. Acland to give a portion of the cost of these mains as part 
of the outlay. Taking 30 amperes as the current for tramway purposes 
and 10 amperes for the lighting, he thought that three-quarters of the 
interest and sinking fund on these mains should be put against the 
tramways undertaking and one-quarter against the lighting undertaking. 
He strongly recommended the use of platinum contacts for the relay 
contacts of the Tirrill regulator, He asked for pressure charts df the 
tramway feeders and of the lighting feeders to compare them with the 
pressure record of the regulator. 

Mr. 8. L. PEARCE (Manchester) said the Paper opened up the possi- 
bility of giving cheap lighting supply to outlying networks by utilising 
existing traction mains. On paper the scheme appeared to be economical, 
but he asked, Did it give a reliable supply for the lighting? To ensure 
reliability he thought the main traction circuit-breaker must be fastened 
up, in addition to that on the traction feeder panel. If not, on a heavy 
traction short-circuit, both the traction and the lighting supply would 
fail. But if neither of the station circuit-breakers opened, the sectional 


‚ breakers in the tramway feeder pillar would open and interrupt the tram- 


way supply, and there would be no means of replacing these circuit- 
breakers from the station. There would be delay either in the lighting or 
in the traction supply. 

Mr. C. O. MILTON (Maidenhead) said Mr. Acland had hit upon a smart 
solution of his particular problem. The question was very important for 
small towns. At Maidenhead the demand had developed in areas 1} to 
2 miles from the station, and, later, districts 3 to 5 miles away had been 
taken in. He would like to hear the experience of other engineers faced 
with the problem of supplying these outlying places from a station put 
down for a compact area. Running at different voltages on the station 
'bus bars seemed impracticable and inefficient. 

Mr. H. RICHARDSON (Dundee) referred to the sanguine way in which 
Mr. Acland spoke of no all-night supply in view of the keen competition 
of gas. He thought high-tension supply would be a better way out of the 
difficulty. The amount of capital (£600) was so small that if it were 
even doubled there would be a good deal to be said for the high-tension 
supply system for outlying districts. 

Mr. F. AYTON (Ipswich) asked if Mr. Acland found any difficulty in 
regulation in the winter, when there was sometimes heavy tramway 
traffic, with a lighting peak load. He did not think many of them could 
utilise the system. Tramway feeders were usually equal to the normal 
traffic, and with heavy trattic it was sometimes difficult to see on a car at 
all. They could not afford to lay down a large amount of copper not 
Ri opera required. 

Mr. А. C. CRAMB (Croydon), referring to his experience with the 
Tirrill regulator, said that in controlling a direct-current generator the 
regulation was not equal to that of а regulator he used in the exciter 
circuit of a motor-driven alternator. The value of the regulator lay 
largely in the fact that in small stations it enabled a small set to be run 
on the day load. 

Mr. C. TURNBULL (Tynemouth) remarked on the use of the Tirrill 
regulator with compound-wound machines. He asked what would be the 
effect of the regulator with several compound machines with equalisers. 
He had found that compound-wound machines for lighting purposes 
were generally less desirable than plain shunt machines, As to 
the protection of the dynamo, circuit-breakers were needed because 
the modern engine was usually capable of running a generator t» des- 
truction. Ifa few more shillings per kilowatt were spent on the dynamo, 
in preference to automatic protective appliances, the only safety device 
needed at the generator switchboard would be a powerful fuse with mag- 
netic: blow-out, For large direct-current generators he thought that 
separate excitation of the tield would get over any difliculty which might 
arise with the relay contacts dealing with heavy currents. 


Mr. V. A. H. McCOWEN (Salford) said that at Salford a number of 
800 kw. machines were controlled by a Tirrill regulator which was placed 
in circuit with one machine, and the rest were run in parallel with this 
machine. 

Mr, E. GARTON (British Thomson-Houston Co.) said they could 
not generally recommend platinum contacts, as in some cases these gave 
trouble, but silver gave good results at Sheffield. In another case, 
however, 16 was impossible to use silver, but platinum contacts got 
over the trouble. Another regulator was working on the Liverpool & 
Southport Railway where they had as wide a pressure variation as from 
420 to 680 volts. The regulator had been able to keep this within 13 per 
cent. It was worth the trouble of keeping the contacts clean to main- 
tain the voltage well within the limits, say 1 per cent. 

Mr. F. M. LONG (Norwich) asked for particulars of the efficiency of 
the Chesterfield plant. 

Mr. W. M. ROGERSON (Halifax) asked for figures ав to the partition 
of the costs between the tramway and lighting departments with this par- 
ticular extension. 

Mr. C. D. BURNET (Carlisle) inquired whether any pressure was 
brought to bear on the Lighting committee by the Tramways committee 
on account of the joint use of cables, The charge for traction appeared 
low (1}d.), and he asked what the figure was before it was reduced in re- 
spect of the use of the traction cables. 

Mr. R. L. ACLAND, in reply, emphasised that he had not attempted 
to give more than а solution of the supply problem of а district just 
beyond the Chesterfield boundary. In the estimate given for the 
scheme adopted, a sum should have been added for the use of the tramway 
cables, but he would give this in his printed reply. In regard to the 
relay contacts, they used platinum in the first case, but had since used 
silver, which proved equally suitable but did not wear quite so long. 
The difference in the cost of the two metals compensated for this shorter 
life, He promised to include a voltage curve of the above tramway 
feeder in the Proceedings. The pressure varied between 460 and 540 volts. 
The regulator he used in conjunction with the motor-generator was re- 
lieved of & certain amount of the regulation by the flywheel effect of the 
revolving armatures, this tending to smooth out a great deal of 
the irregularities, As to the reliability of the supply, this had 
been considered and allowed for as far as possible. The circuit. 
breaker on the generator was controlled by a time-limit relay, allowing 
the breaker to remain in for 14 to 2 seconds for ordinary overloads. 
He had omitted to mention that in the feeder pillar was a bell circuit 
closed by the circuit-breakers when they came out. When the next motor- 
man came to the standard and found the bell ringing he was instructed 
to replace the cireuit-breakers. They had not found this cause any delay. 
Regarding any faults on the motor-generator, the use of one machine 
entailed certain risks, but spare armature coils, &c., were available in 
case of need. An all-night supply was not given as it was not called for, 
but if it were required it could be easily given, as the tramway generator 
was only shut down from 12:30 till 4:80 a.m., and for three nights per week 
was running all night. Figures ofthe actual efficiency of the machine 
used would be inserted ia his printed reply. If the load was continually 
heavy during snowy weather а man was kept standing against the feeder 
pillar during the lighting hours. The charge for tramway supply had 
always been 1}d., as generating costs were very low. The figure was ar- 
rived at between the two committees. 

Mr. 8. E. FEDDEN, in proposing a vote of thanks to Mr. Acland for his 
Paper, said that in Sheffield he had used Tirrill regulators for some three 
years, and it was quite impossible to keep the pressure steady without 
them. He had put them into both stations, with very satisfactory results. 
He found, however, that they required a man to watch the regulator. He 
did not quite understand how Mr. Acland got his to work for from 14 to 
18 hours without inspection. It would be very interesting to hear if data 
could be given as to which were the best contacts to use. They had tried 
both silver and platinum, and were in favour of silver, but there must be 
some underlying condition, which he thought, perhaps, the experts of the 
B.T.-H. Co. could investigate and give fuller details of. 


In the afternoon the party was permitted by the courtesy 
of Messrs. Vickers, Sons & Maxim (Ltd.) to inspect a con- 
siderable portion of their River Don Works. Special cars, 
provided by the Sheffield Corporation, conveyed the visitors 
to the works and a most interesting time was spent in the 
inspection of the various processes in use. The rolling and 
cutting of large steel plates, the turning, boring and rifling of 
guns, the building of dynamo electric machinery, the forging 
and rolling of wheel tyres and the grinding of armour plates 
were among the principal sections of the work carried out 
which were brought to the notice of the party. The use of 
electric power throughout the works is very extensive and 
many interesting and unique applications of motors have been 
made to the many different types of machine tools employed. 
Lathes were particularly in evidence and most of them 
were driven by individual motors either by chain, belt 
or gear. Considerable interest was taken in a large steam- 
driven rolling mill, an ingot for a belt-plate for H.M.S. 
“Bellerophon” being passed several times through the rolls. 
This was afterwards cut under a large hydraulic press. 
The duty of a reversing rolling mill appears particularly 
severe, and after witnessing its actual operation, electrical 
engineers must be at once struck with the arduous character 
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of the load which would be imposed upon any electrical 


system adopted for the purpose. In the electrical department, 


which occupies a large bay in one of the main shops, direct- 
current and alternating-current dynamos and motors were in 


course of construction, amongst the former being a 1,000kw. 


generator for the Sheffield tramways power house. The exten- 
sive use of electric power was noticeable throughout the works 
and appeared to impress the visitors considerably. Particu- 
larly was this the case at the steel furnace platform, where an 
electrically-operated charging machine was shown in operation. 


Under the guidance of a party of officials, headed by Mr. 
A. D. W illiamson, a most enjoyable afternoon was spent. 
The day’s proceedings concluded with a reception and 


dance given by the Lord Mayor at the Town Hall Invita- 
tions were issued to members of the Association, delegates of 
municipalities and visitors. Altogether about 300 guests were 
The music 
allamshires band, which 


present, and a very pleasant evening was spent. 
for the dances was provided by the й 
also played a number of selections during the reception. 


Wednesday, June 26, 1907. 


Fortunately the weather was very favourable for the day’s 
excursion to the Dukeries. A party numbering about 220 left 
24 train at 9:15 a.m. for Worksop, from whence they drove to 

elbeck Abbey and through Budby Forest to Ollerton, where 
The return route to Worksop was via 
Tea was taken in the Town Hall at Worksop, and 
the party returned by a special train to Sheffield at 7:45, after 


lunch was served. 
Clumber. 


paying a visit to the District Council’s electricity works. 


An impromtu smoking concert was held at the Royal 


Victoria Hotel in the evening. 
Thursday, June 27, 1907. 


The annual general meeting was held in the morning at the 
e twelfth annual report of the 


Royal Victoria Hotel, when t 
council was presented : 


_ In their report the Council mention that the membership of the Associa- 
tion now stands at 388, made up as follows: Committees (members) 152, 


chief electrical engineers (members) 166, honorary members 2, assistants 


(associate members) 18, assistants (associates) 55—the total showing a 


decrease of ten on last year's figure, principally in the associates class. 
Articles of Association,—Sinve the last convention the alterations then 


made in the articles of association have been confirmed. These, it will 
be remembered, relate chiefly to the constitution of the council, the number 


of committee representatives being increased and equal terms of tenure 
of office being given to representatives of committees and engineer mem- 
bers of the council, viz., two years. The association’s financial year has 
been altered and now terminates on March 31. 

Carbon Filament Lamp Specification.—The council having withheld 
their own specification at the request of the Engineering Standards Com- 
mittee, approached the committee with a view. of arranging that members 
of the association be able to purchase copies at a considerable reduction. 


The only concession at present obtained, however, was an offer to supply 


in bulk, which would have involved the council in considerable initial 
outlay with some doubt as to recoupment and they did net deem it advis- 
able to run this risk. | 


Information Bureau.—The Council, while desirous of extending the 
usefulness of the Association, felt that the proposals of Mr, J. E. Edgcome 
in his last year’s presidential address were outside its scope, and that a 
great deal of the information which it was assumed the members would 
require could be obtained by other means; and that the formation of a 
publicity department was rather a question for local effort than for 
centralisation. 

Travelling Studentship.—The Council regret that the response of the 
associates has been limited to one candidate, but the Paper submitted 
was of such a high standard that its author, Mr. MoCourt, of Harrogate, 
has been awarded the studentship, and the Paper is being read during 
the Convention. The subject is The Value of Photometry in Central 
Station Practice." 


Local Government Board Loans.—In response to a circular letter, the 
members have expressed а unanimous opinion that the wages of per- 
manent employés engaged on capital work should be paid for out of 
capital, such employés being of the order of workmen. There was some 
divergence of opinion as to whether the wages of other officials should be 
borne by capital or revenue account, some few expressing the opinion 
that an official’s remuneration should be wholly charged to revenue, 
unless exclusively engaged for capital work, The members were also 
unanimous in their opinion tbat delegates’ subscriptions and expenses in 
connection with the Incorporated Municipal Electrical Association meet- 
ings should be payable out of the expenses of their undertakings, The 
Council endeavoured to obtain an interview with the President of the 
Local Government Board on these matters; butalthough that gentlernan 
was approached by several Members of Parliament individually, he 
declined to receive a deputation. A meeting of the Council and nearly 
40 Members of Parliament was then held, and a resolution onthis matter, 


which was unanimously carried, was presented to the President of the 
Local Government Board, and that gentleman has since been approached 
on more than one occasion, but he still declines to receive a deputation. 
Having regard to the failure to obtain an interview upon the above- 
mentioned matters, the Council have felt that the next step was to move 
the House on the matter, on the occasion of the presenting of the Local 
Government Board estimates, and arrangements have beon made for that 
to be done. 

Board of Trade Electricity Bill.—Members of the Association, in reply 
to the circular of October 16, 1906, were unanimously in favour of the 
Board of Trade Electricity Bill becoming law as soon as possible. Ata 
private interview the Parliamentary Secretary to the Local Government 
Board stated that the bill had been put forward at the present time with 
а view to obtaining criticism and the opinions of all persons concerned, 
and that after these had been obtained, the bill would be taken forward 
next session with the full intention of its becoming law and (it was hoped) 
as an unopposed bill. 

Street Lighting.—In order to provide data to controvert the statement, 
во often brought forward by those interested in the supply of gas for public 
lighting, to the effect that electric lamps аге not suitable for this purpose, 
the Council issued a schedule of questions to every municipal electrical 
engineer with a view to publishing periodically a progress sheet showing 
the number of gas lamps displaced by electric lamps. As the returns are 
not yet complete, the final result of the Council’s action will be subse- 
quently published in the Proceedings. 

Honorary Treasurer's Report.—The balance sheet shows a credit balance 
of £16. 48. 4d., making a surplus of £309. 19s. 3d. to be carried forward. 


Before the report, given above, was discussed, the election 
of officers and council for 1908 took place. Mr. H. Talbot, of 
Nottingham, was elected president for 1908, and the place of 
meeting was left to the new president and council. 

The nomination and ballot for vice-presidents resulted in the 
election of Mr. S. L. Pearce and Mr. W. W. Lackie. 

As a result of the new regulations governing the constitu- 
tion of the council, all members of that body retired, and the 
following were elected on the new council :— 


Ald. G. Pearson (hon. solicitor), Mr. J. E. Edgcome (hon. treasurer) 
and Mr. Faraday Proctor (hon, secretary). Eleven chairmen of com- 
mittees and 21 engineers were nominated to serve on the council, and 
the foHowing (given in the order of votes received) were elected :—Six 
chairmen of committees: Ald. Sir John Turney (Nottingham), Coun- 
сШог J. P. Smith (Barrow-in-Furness) Ald Bruce (Sunderland), Coun- 
cillor Sinclair (Swansea), Ald. Dowson (Doncaster), Ald. Wilkinson 
(Luton) Eight engineers: J. Christie (Brighton), T. P. Wilmshuret 
(Derby), С. E. C. Shawfield (Wolverhampton), G. Wilkinson (Harrogate), 
А. А. Day (Bolton), J. К. Brydges (Eastbourne), Н. Richardson (Dundee), 
V. А. Н. McCowen (Salford). 


The annual report and balance sheet were taken as read, 


and adopted. 

After other formal business, a vote of thanks was accorded 
to Mr. Fedden, who responded briefly, alluding to the hard 
work attached to the position of president, which he now left 
to his successor. The thanks of the meeting were also accorded 
to the honorary officers and to the council. 


In the afternoon three Papers were read and discussed, the 
first one was as follows :— | 


CHEAP POWER SUPPLY BY MUNICIPALITIES.* 


BY C. E. C. SHAWFIELD, 
(Borough Electrical Engineer, Wolverhampton.) 


At various times and before various associations papers upon this 
same subject have been read and discussed until it would almost 
appear that the question was worn so threadbare that nothing 
further of interest could be written in connection therewith. Never- 
theless, the author has ventured to re-open the subject once again, 
believing that there is an aspect of the case which hitherto has not 
received the attention that it deserves, and in the light of which it 
is possible that conclusions previously arrived at may be considerably 
modified. 

For many years past the Maximum Demand System, in one form 
or another, has formed the basis upon which electrical energy is 
sold to consumers in the great majority of electricity undertakings 
in the United Kingdom, and it may perhaps be argued that its 
almost universal adoption for a lengthy period is primá facie 
evidence of the soundness of its principles, and it may also be 
elaimed that the enormous developments in electricity supply 
during the last decade are in themselves proof of the excellence of 
the system of charging which has been principally in vogue during 
this period. There are, however, certain heretical persons who 
have expressed & doubt as to whether the progress that has been 
made is not in spite of, rather than because of, the Maximum 
Demand System, and it is to this sect of apostates that the author 
now confesses his adherence. 


* Paper slightly abbreviated. 
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The fundamental basis of practically all existing tariffs which 
have their parentage in the Maximum Demand System is the equal 
allocation of all charges among all consumers on a load factor basis. 
This would appear at first sight an equitable arrangement, and 
indeed would be such if electrical energy were produced to be sold 
to one class of consumer for one purpose only; for example, illumi- 
nating purposes. Such, however, is not, and should not be, the case. 

In the author’s opinion one of the largest and most important uses 
for electricity is to be found in power supply. In any fairly large 
industrial town in the United Kingdom it will be found that, out of 
the total amount of motive power of all descriptions which is in use 
in the various works, only a relatively small proportion is provided 
by electric motors. After making every allowance for the inherent 
conservatism of the British manufacturer, the author is of opinion 
that this unfortunate state of affairs is chiefly attributable to the 
охир methods of determining the charges made for electricity 
supply. 

If any of the commonly accepted systems of cost allocation is 
applied to any existing electricity undertaking for the purpose of 
deducing a rate of charge which shall be applicable to motive power 
supply, it will be found that in almost every case the price thus 
arrived at is an amount considerably in excess of 1d. per unit. 


The author presented а tabulated statement showing the rates 
charged for power supply in the case of 85 municipalities in the 
United Kingdom, from which it was seen that the average price 
received was in nearly every instance well over ld. per unit, and 
that in only two cases was it below that figure. Further, it was 
observed that the average rate for power supply for the whole of 
the undertakings scheduled was 1:834. per unit. 

The fact remains, therefore, that, even after due allowance is 
made for the special advantages of electrical driving, and the inci- 
dental savings accruing therefrom, the present power rates are in the 
great majority of cases too high to enable electricity to replace other 
existing forms of. motive power, except in the case of small con- 
sumers. Therefore one is forced to the conclusion that either the 
principle upon which existing power tariffs are based is wrong, or 

at electricity cannot be produced cheaply enough to enter into 
commercial competition with other forms of motive power in the 
case of large works and factories. That the latter is the case the 
author is not prepared to admit, but rather believes that the fault 
lies in the existing system of cost allocation, and he will endeavour 
to indicate as briefly as possible the direction in which a remedy 
may be found. 

t would appear to be almost a settled principle that new tariffs 
should be based on existing cost sheets, with the result that the 
possibilities of the future are largely discounted by the accidents of 
the past. The author believes this principle to be fundamentally 
wrong, and would substitute therefor a maxim which may be 
briefly expressed as follows: — Adjust the tariff to suit the com- 
petition and the cost of production will adjust itself to the tariff." 

Acting on this assumption, the first thing to be done is to deter- 
mine what the selling price per unit must be, vo enable electricity 
to compete with the other forms of motive power at present avail. 
able, due allowance being made for the inherent advantages pos- 
sessed by electric motors over other types of prime mover. 

. It is impossible to lay down any scale of charges which is of 

eneral application, but it wil be found that in the majority of 
industria! centres the maximum price per unit for electricity for 
motive-power purposes must not exceed ld. to any but the quite 
small consumers. Further than this, it would be necessary in the 
case of large works using over 1,000,000 units per annum to offer & 
rate of 2d. per unit, or less, and in the case of still larger manufac- 
turers the rates to be quoted may fall as low as 4d. per unit. 

Having arrived at а scale of charges which will enable any given 
electricity undertaking to secure the bulk of the power load within 
its area, the question then arises, can such undertaking produce 
electrical energy at а cost sufficiently low to enable it to meet all 
its capital and other standing charges, inclusive of reserve fund, 
and leave a margin for profit? The author firmly believes that it 
can be done, provided always that the proposed rate is not debited 
with costs that do not properly belong to it. 

Owing to the overlapping of the lighting and power loads in 
winter, the power consumer is debited with a considerable propor- 
tion of those standing charges which properly belong to the lighting 
consumer, and thus а certain advantage of а combined lighting and 
power supply from one station is negatived. 

The author believes that & solution of the difficulty is to be found 
by regarding lighting and motive power as two separate and dis- 
tinct classes of supply, each of which should bear only those charges 
directly incurred by its production, and if this principle be adopted 
it will be found that in practice it will often pay to instal different 
types of plant for their respective requirements. 

Let there be assumed the case of a central station, equipped with 
condensing plant and situated in a medium-size industrial town, the 
existing plant capacity o: the station being taken at, say, 2,000 kw. 
Under present conditions it may safely be taken that at least 
1,500 kw. of this plant is required to mect the lighting demand, and 
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that not more than the remaining 500 kw. is required for power 
supply purposes. On a canvass of the area being taken, it is found 
that there is a possible power load to be obtained which would repre- 
sent a demand at the generating station of a further 2,000 kw. and 
& corresponding annual output of 3,500,000 units. 

After taking into consideration local conditions as regards the 
price of coal, gas and water, which determine the cost per horse- 
power-year of the competitive forms of motive power, it is found 
that the rate of charge which it would be necessary to make in 
order to secure this load, when averaged over the total output per 
annum, represents an average selling price per unit оѓ 0:84. 

The total capital cost involved in the installation of the necessary 
generating plant to deal with the proposed power load would be 
approximately as follows :— 


Capital expenditure— 


Buildings апа foundations, chimney and flues........ £6,000 
Boilers, stokers, economisers, superheaters and feed 
pep MP FC 4,700 
Turbo-generating sets, with condensers and switch gear 14,300 
Steam, exhaust and water piping and valves.......... 
Contingencies ......................„ә„......5.... 500 
Total cost of generating plant ............ £26,000 


The amount of the expenditure on mains will depend on the 
system adopted—that is, whether continuous or alternating—and 
the choice of the system will again be affected by the size of the 
area to be served. | 

In the absence of direct information as to the size of the area to 
be covered or as to the system of transmission adopted, it is im- 
possible to state definitely what capital expenditure would be 
incurred in transmitting the assumed output to the consumer, but 
the author believes that a mean cost of £10 per kilowatt demanded 
at the station would be amply sufficient to meet the average case. 
Hence, for 2,000 kw. station demand the capital expenditure on 
mains would amount to £20,000. 

Then the total capital expenditure to be incurred in generating 
and transmitting 8,500,000 units per annum for power supply only 
would be £46,000. 

Annual Standing Charges.—1f the standing charges are taken as 
consisting of the following items—interest, sinking fund and reserve 
fund, rates, taxes and insurance, wages and repairs—the total 
ee expenditure under the heading of standing charges will be as 
ollows :— 


Per annum. Per unit. 
Additional interest, sinking fund and reserve 
fund, at 9 percent. .................... £4,150 0:2854, 
Additional rates, taxes and insurance ...... 600 0°041d. 
Additional wages 500 0°0844. 
Additional гөраітв........................ 950 .. 0°0654. 
Total standing charges.......... £6,200 0°425d. 
Running costs :— 

Assuming fuel having а calorific value equivalent to 12,000 

B.T.U. per lb. the coal consumption per unit sold should 

not exceed 3°75 lb., and on this basis the cost would be, 
AUTOS. por GOD sr 0:20d. 
Oil, water and stores ꝗ v io] deas 0-01d. 
0:21d. 


Total cost of production = 0:425d. + 0:21d. =0°635d. 


On the basis of an average price received of 0:8d. per unit the net 
annual profit to be derived from the power supply side of the under- 
taking would be :— 

(0*8d. —0°635d.) x 8,500,000 = £2,400 approximately, 


which is equivalent to over 5 per cent. on the capital expenditure. 

It may be urged that no allowance is made for additional costs of 
supervision and management, but these, unfortunately, are not 
always incurred, and, when incurred, are usually small in amount. 
In any event, there is ample margin for a considerable expansion of 
the expenditure side of the account without seriously affecting the 
financial result. 

It should be noted that the whole of the foregoing particulars 
with reference to capital expenditure on generating plant are not 
estimated, but are based on tenders actually received, and that the 
figures relating to coa] consumption per unit are based upon guaran- 
teed results with a sufficient allowance for contingent losses. 

Ав regards the coa] consumption per unit metered the author is 
acquainted with two undertakings in which the actual resulte 
obtained are considerably better than those herein assumed for the 
purpose of this paper. In the case of very large consumers whose 
individual demand would be 1,000 kw. and over, the supply would 
probably be given on the extra high-tension 3-phase system, in which 
case the total capital expenditure per kilowatt for both plant and 
mains would be considerably reduced. 

It will be observed that the power production costs previously 
given as being attainable in the case of а medium size station in an 
industrial town аге only possible on the assumption that the power 
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supply is only debited with those additional items of expenditure 
actually incurred in respect of it, and that it is not made to bear the 
burden of any portion of those previously existing standing charges 
in respect of the lighting supply which would still have had to have 
been paid whether the additional power supply existed or not. 

It may be argued, however, that difficulties would arise with regard 
to the correct determination of certain of the charges debitable to 
the power consumer, as, for example, where motive power supply 
is taken from previously existing mains, as it would then appear 
that the power supply was getting the benefit of the capital originally 
expended on behalfof the lighting consumers. This objection, how- 
ever, cannot arise if, when the power tariffs aro first determined, the 
principle is adhered to that this class of supply is to be regarded as 
separate and distinct from lighting, and that allowance must be mado 
for the cost of transmission of the energy to be consumed to any 
point within a given radius from the station, it being virtually 
assumed that special mains are laid for power purposes. 


(BY TELEGRAPH.) 
From our own Correspondents. 
SHEFFIELD, June 27 (Evening). 


At the conclusion of the annual meeting a resolution was 
submitted, That this Convention requests the Council of the 
Association to continue their efforts to secure an amendment of the 
Local Government Board regulations as to the granting of loans 
upon the lines of the report of the Council on the subject, and that 
a copy of this resolution be forwarded to the various municipal 
councils and also to the President of the Local Government Board.“ 

This was proposed by Councillor LLovp, seconded by Ald. Pearson, 
and adopted. 

Mr. J. A. CRowTHER, electrical engineer to Wallasey District 
Council, suggested that they should co-operate with municipal gas 
and water engineers, as giving greater support to the movement ; 
and he also proposed that a copy of the resolution be sent to the 
Non-County and County Borough Associations for discussion at 
their meetings. 

Mr. Cuas. TURNBULL, of Tynemouth, proposed а resolution, 
„That suggested Papers for the next Convention be invited during 
the present Conventien, and that these should be given to the 
Secretary during the Convention for consideration by the Council.” 

Ald. Ковімѕок (Stoke-on-Trent) lamented the lack of Papers 
giving information useful to municipal committeemen. Most of 
the Papers dealt with technical subjects on which the committee- 
men were ignorant. More Papers from members of committees 
might be considered by the Council. 

Mr. S. E. FEDDeEN said it was almost impossible to get Papers 
from chairmen of committees, though great efforts had been made, 
He would be pleased to enter Ald. Robinson’s name for a Paper. 

Mr. A. B. Mountain (Huddersfield) proposed a vote of thanks to 
the retiring members of the Council in recognition of their past 
arduous services, 

This was seconded by Ald. WEST and carried unanimously. 

This concluded the business of the annual meeting. 


At the afternoon session Mr. S. E. Екррем invited Mr. J. F. C. 
Snell to open discussion. He referred to Mr. Snell’s past association 
with the Convention, and he expressed his pleasure at Mr. Snell’s 
presence at the Sheffield meeting. 

Mr. J. Е. C. SNELL referred to the importance of the subject now 
that competition was more keen, particularly in connection with 
power supply, and he suggested the apportioning of costs and profits 
to every consumer. It was presupposed that the tariff was in con- 
sonance with the maximum demand system, but Mr. Shawfield did 
not any longer adhere to this, though it was, in his opinion, the 
fundamental basis of a proper system of charge. Cheaper power 
plant, now obtainable, materially caused the decrease of production 
costs, А tariff based on capital charges for fresh plant to meet 
power demand left the lighting consumer to pay for capital invested 
in the original undertaking, though the power supply might improve 
the load factor to the extent of ultimately reducing the lighting 
tariff. All consumers should bear a just proportion of costs. Mr. 
Shawfield appeared to have under-estimated the stand.by plant. 
He should increase his figures to 5,000 kw. for 3,500 kw. maximum 
demand, increasing total plant cost to £36,000. With substation 
plant, this increased total standing charges to £7,090, or 0°486d. 
per unit on output given. As to running costs 3°75 lbs. coal per 
unit appeared too low. The diversity factor must also be reckoned 
with. He preferred 4 lbs. coal and 25 per cent. load factor, which 
would give 0746d. as total cost per unit for 4,025,000 units gene- 
rated to supply 3,500,000. This reduced the profit to £788 or 1} 
per cent. on capital expenditure. Power tariffs should make pro- 
vision for rise in price of coal by a sliding scale based on coal rates. 

Mr. S. L. Pearce (Manchester) agreed with the equal alloca- 
tion of all charges upon all consumers on a load factor basis, 
and said Mr. Shawfield had not disproved this principle. By 
it electric power could successfully compete with other agents. 


With isolated plants where load factor was not 40 to 50 per 
cent. public supply might be introduced, and his Manchester 
tender confirmed this, Mr. Shawfield’s maxim would involve 
most present undertakings in disaster. Undue stress was laid on 
profit. Power load reduced production costs, so that prices need 
not be based on, say, 5 to 15 per cent. profit. It also would enable 
lighting charges to be decreased at an early date. Power rates 
might advantageously be framed on prospective costs in two or 
three quarters. They had acoal clause in Manchester by which for 
every 10s. increase above first 10s.,0°15d. was added and pro rata. 

Messrs. А. M. Taylor (Birmingham), S. Clegg (Lincoln), №. W. 
Lackie (Glasgow), E. E. Hoadley (Maidstone) and Alderman 
West (Coventry) continued the discussion, but we must defer 
their remarks and Mr. Shawfield’s reply, together with the 
remaining Papers, to our next issue. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, pont 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. ) 


* The Distribution of Electrical Energy." By John F. C. Snell. 
(Sunderland: Thomas Reed & Co.) 18s. net. 

“Те Pérou d'Aujourd'hui et le Pérou de Demain." By Emile 
Guarini. (Paris: H. Dunod & E. Pinat.) ltr. 


“Impianti Elettrici a Correnti Alternate." By Ing. A. Marro. 
And edition. (Milano: Ulrico Hoepli.) 8.50 lire. | 


LEGAL INTELLIGENCE. 


— — 
Electromobile Co. (Ltd.) v. British Electromobile Co. (Ltd.) 


On Wednesday last week, before Mr. Justice Warrington, plaintiffs 
sought an injunction to restrain defendants from carrying on business in 
а name во like the plaintiffs’ as to be calculated to deceive.  . 

Mr, C. A. RUSSELL, K.C., for plaintiffs, said that in 1900 a company 
called the British & Foreign Vehicle Co. was formed, the principal pro- 
moter being Mr. Chambers, who was now managing director of plaintiff 
company. In January, 1902, it changed its name to the British Electro- 
motor Co. (Ltd.). In October, 1902, the business was sold to plaintiff 
ie eas At that time there was in existence the London Electromobife 
Syna. But the word “ electromobile” was written in two words, and as 
that company did business in a cheaper kind of car than plaintiff it did 
not matter much to plaintiffs, and, moreover, that company had now 
practically ceased to exist. Defendant company was formed on April 8 
last, and they proceeded to do business in cars suitable for the town 
and in the West End of London, where plaintiffs carried on business. 
He contended that the similarity of name was calculated to do plaintiffs 
a great deal of harm. 

Lord MONTAGUE gave evidence, and said that he knew of no other 
firm manufacturing electric cars which described their cars as electro- 
mobiles. Parts of the cars made by plaintiff company were of British 
manufacture. Plaintiffs’ cars had a good reputation. They were widely 
known in this country. In cross-examination he said he had not heard 
of the word “ electromobile? being used before 1902, but it might have 
been used in America. Electromobile was descriptive of an electric car. 
Up to 1902 the word electromobile was used in the generic sense, but 
since then it had acquired a special meaning, and was applied to one 
particular kind of car. 

Mr. Т. G. CHAMBERS, managing director of plaintiff company, also 
gave evidence, 

In the result, Mr. Justice WARRINGTON said that the word electro- 
mobile," like other equally barbarous words, had а limited meaning, It 
was not part of the English language, but it was part of the language 
used in this country to describe & vehicle driven by electricity. He con- 
sidered that plaintiffs had not made out their case, and gave judgment 
for defendants, with costs. 


Harper & Bros. v. Biggs & Sons. 


On Wednesday Mr. Justice Swinfen Eady heard this action, in which 
plaintiffs claimed damages for the infringement of their copyright in a 
book entitled ‘‘ Elements of Electric Traction,” registered on March 22, 
1907, and also an injunction to restrain the infringement of their copy- 
right. Plaintiffs case was that under an agreement between them and 
Mr. L. W. Gant they became proprietors of the copyright in Elements 
of Motor Traction for Motor Men,” and defendants had infringed the 
copyright by printing and publishing in their newspaper called the 
„Electrical Engineer" long extracts from the book. The defence was 
that the extracts were published by way of review. 

Mr. Scrutton, K.C., and Mr. Hart appeared for plaintiffs; Mr. Eve, 
K.C., and Mr. Meyer appeared for defendants, | 

Mr. SCRUTTON said the review not merely told the public the nature 
of the book, but printed one chapter wholly verbatim without reference 
to the book. He submitted that to take important chapters in that way 
for the purpose of getting good copy for nothing was unjustifiable from 
the legal point of view. 

Mr. JOHN MURRAY, the well-known publisher, and others, gave 
evidence to the effect that the publication of such extracts as those com 
plained of would interfere with the sale of a technical book. 
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Mr. SLATER, manager of plaintiffs, said that neither for payment 
nor by request would they bave given permission to defendants to print 
10 pages straight off. He estimated the damage at over £25. As soon 
as plaintiffs complained, defendants undertook that nothing else should 
appear. His estimate of damage was based on the sale of a book on 
* Alternating Currents.” 

Mr. EVE, K.C., said the question of damages seemed to be reduced to 
the difference between £5 and £25. It was the extravagant demand made 
by plaintiffs that necessitated the bringing of the action. The review was 
intended to help the book, but owing to the exigencies of space it had 
appeared in an unfortunate form. 

Mr. C. H. W. BIGGS said he wrote the review and marked the portion 
of tbe book to be extracted, not knowing the review would appear in 
instalments. He had a high opinion of tbe book and extracted the portion 
about Brakes in consequence of accidents to tramoars. 

In cross-examination, Witness said he did not know bow many copies 
of the paper were printed per week. He might have taken as much from 
otber books for review purposes. 

Mr. W. W. BEAUMONT expressed the opinion that the extracts pub- 
lished by defendants would not interfere with the eale of the book, because 
they only gave an idea of the method of treatment, in which there was 
nothing new. The quotation was an unusually long one. 

Mr. Justice SWINFEN EADY, in giving judgment, said it was admitted 
that the first article and extracts were fair, but complaint was made of 
subsequent extracts without any acknowledgment of their source. That 
far exceeded the fair and reasonable limits of review. In his opinion 
defendants had made a mistake and had infringed plaintiffs’ copyright in 
four numbers of their paper. Defendants had paid £5 into Court, and he 
assessed the damages sustained by plaintiffs at £15, or £10 in excess of 
thatsum. Defendants must pay plaintiffs’ costs on the High Court scale. 


Hiscock v. Irwin. 

At Wandsworth (London) County Court on Monday Judge Russell re- 
heard this case, which had been sent back for re-trial by a Divisional 
Court. The original action was brought by plaintiff (the contractor for 
electric lighting work) against Mr. Wm. Irwin (as contractor) and Mr. 
Edward Neal (as building owner of a block of flats) for the recovery of £70 
odd, balance of account. The case was originally beard in January and 
the facts were reported in ocr issue for Feb. 1. On that occasion his 
Honour gave judgment against Neal and ordered plaintiff to pay Irwin's 
costs, Neal to repay them to plaintiff. Neal appealed and a new trial 
was ordered as between plaintiff and Irwin, It was stated that in the 
contract between Neal and Irwin £150 was provided for electric lighting 
and bells. A dispute had arisen between Neal and Irwin and an action 
was pending. It was contended on behalf of plaintiff that he was entitled 
to recover what the architect had certified to be due to him and that he 
ought not to be prejudiced by any dispute between Irwin and Neal. 

Mr. NEAL said he had paid Irwin £6,000, including the amount due 
{о plaintiff. 

Mr. A. HISCOCK (plaintiff's manager) and Mr. PERCY E. RYCROFT 
also gave evidence. 

Mr. MORTON, for defendant, said he did not propose to call any 
evidence. The point he wanted to take to the Court of Appeal was that 
there was no authority for saying that a contractor was liable where an 
order was given by an architect and not by the builder himself. He sug. 
gested that Neal was liable. 

His HONOUR, in giving judgment, said the logical result of the 
decision of the Divisional Court was that Irwin must be liable. There 
was ample evidence of the authority of the architect (Mr. Davis), and he 
found for plaintiff for the full amount claimed. He refused to allow 
plaintiff the costs of the appeal, but he gave him the costs of the action 
and of that day’s trial. 


Westminster Electrical Supply Corpn. v. London Couuty 
Council. 

In the Westminster County Court on Monday, before Judge Woodfall, 
plaintiffs claimed to be entitled to compensation for damages to an 
underground electric cable in consequence of work carried out for defen- 
dants. The L.C.C. erected a new fire station at Westminster, and 
in connection with a run out" that was being constructed concrete got 
into an inspection chamber in the pavement and caused a short-circuit, 
which was the damage complained of. The L.C.C. pleaded the Public 
Authorities Protection Act, under which proceedings had to be taken 
within six months of the bappening or discovery or continuancy of the 
matter complained of. The damage was caused in February, 1906, but 
it could not be discovered until the short-circuit occurred and that was 
not till October, It was not possible to take proceedings, therefore, 
within six months of the happening." When the damage was discovered 
in October it was remedied, and the L.C.C. was asked to pay. Plaintiffs 
were asked to wait until the Fire Brigade committee considered the matter 
and plaintiffs waited. Then the L.C.C. denied liability and pleaded that 
the proceedings were not taken within the time prescribed by the act. 
Mr. Shaw (for plaintiffs) contended that that was a defence not available 
in this case because plaintiffa gave notice within the specified time, and 
defendants waived their protection under the act for the consideration 
that plaintiffs deferred taking action until the committee had considered 
the matter. | 

His HONOUR held tbat there was no contract to that effect by defendants, 
and if there had been they had no right to enter into such a contract, be- 
cause, as a public body, they could not waive the rights of the great body 
of ratepayers, for whom they were trustees. The L.C.C. had no power 
to waive the rights of the public under theact. Не entered judgment for 


defendants, with costs, granting a stay of execution to give an opportunity 
for appeal, 


PARLIAMENTARY INTELLIGENCE. 


— — 


LONDON COUNTY COUNCIL (ELECTRIC SUPPLY) BILL. 
(Continued from page 431 of the present issue.) 


With this increase in the lighting, power and traction, we shall get, as 
time goes on, a much better load factor ?—You should. 

The load factor for the present year will, it is estimated, be 29. Sup- 
posing it is 29, and we supply 12,000,000 units to our consumers, we 
shall be able to supply as well without the County Council as with it ?— 
That I could not say. 

What benefit will West Ham get for the nuisance and inconvenience of 
running these extra cables through the borough ‘—The benefit of cheap 
supply which we offer you. 

If we generate electricity at less than you are likely to supply it to us, 
there is no benefit ?—I cannot accept without proof that you will be able 
to do so. If you could generate cheaper than we could supply to you, the 
benefit would naturally be nil. 

If there is any profit on this scheme, would West Ham get any benefit 
from this ?—Mr. Peel said he proposed to consider а proper division of 
the profits. It is provided inthe new clause664 handedin tothe Committee* 
that “ A proportion of the surplus profits beyond a fixed dividend to be 
specified in the deed to be paid to the Council for the benefit of the rate- 
payers in the area of supply." That includes West Ham. 

West Ham Corporation would have no part in settling the terms of that 
deed ? —It will be under the control of the Board of Trade, I think, but I 
cannot deal with that point. 

You propose your tranaferee will be in a position to supply to the 
railway companies and dock companies within the area ?— Yes. 

We have 13 railway stations, and we have the works of the Great 
Eastern Railway Co., which employ 5,000 men, the carriage works of the 
Tilbury and Southend Company, the Victoria Dock, and part of the 
Royal Albert Dock within our area. Your transferee would be entitled to 
supply energy to all there ?—Yes, but you do not think they would come 
direct to us, if you are able to give the supply cheaper than we are. 

In the Bill as it stands, if these people did come to you for direct supply 
they might use it for all purposes. The Great Eastern Company and the 
Tilbury Company might use it for power in their works, and the Dock 
Companies might use it for power in their shops and docks ?— Certainly. 

Do you know we are negotiating at present for supplying these people? 
—] do not know, but I should suspect you were. 

Why should the County Council have the right to bring in someone 
else to compete with us?—For the benefit of the people in the borough 
who want power. 

Then it is to benefit the railway companies, &c., that you propose to 
compete with the local authority ?—No, for the general benefit of the 
power user. 

Mr. HUTCHINSON (for Barnes Urban District Council) : Looking at 
this scheme from a technical and engineering point of view, the object of 
the bill is to give cheap supply of electricity ? —Yes. 

Is it desirable in operations of this kind to include the interposition of 
a middleman?— That is a matter of policy. 

The middleman does not make in the direction of cheap supply,I 
think ?—Speaking broadly, the middleman would increase the cost slightly. 

The correct principle in electricity is direct supply in one hand ?—1f 
possible, yes. 

You conceived it to be possible last year, and you desired to have that 
possibility made certain ? — Les. 

This bill only differs from the bill of last year, as I underatand, from 
an engineering point of view, in so far as you interpose the undesirable 
middleman ?—The undesirable middleman, as you call him, has nothing 
whatever to do with the engineering part of the scheme. 

He works it, does he not ?—After it is designed. 

Will he design it ?—He will be consulted. 

If you tied his bands it would not lead to economy! If you tied his 
hands probably it would not. 

It bas been urged to Parliament many times that the advantage of & 
supply in one hand is the diversity of purpose and the high load factor 
that you obtain ?—No, I do not think that has anything to do with the 
power being in one hand, but with the area covered and the kind of load 
you get. 

Suppose you had an area in which there are three purposes of supply, 
lighting, power and, say, т, two purposes in one hand and the other pur- 
pose, the unknown purpose, in the other. Surely you do not get as high 
a load factor and as economical a supply as if the three were in one hand ? 
—Not knowing z I cannot follow your argument. 

Call it tramways, a very important element, I believe, in obtaining & 
load factor ?—It depends entirely upon the ultimate size of the scheme 
whether tramways is an important factor or not. 

The bigger the scheme the more important it is?—No, the bigger the 
scheme the less important is the fixed output for tramwaye. 

Are you going to give your middleman the benefit of your tramway 
load ?—We are not. 

In that respect your bill falls short of that you proposed last year ?— 
In last year’s bill we included the tramways, but in this bill we are 
excluding the tramways because we are going to hand over the powers 
under this bill to another person. Therefore, it is to our advantage to 
maintain and keep the tramways supply in our own hands. 

Aithough that is to your advantage, it is not to the advantage of the 
consumer with the middleman supplying him, because you deprive the 
middleman of the opportunity of giving a cheaper supply by reason of 


* See The Electrician for June 21, p. 402. 
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the higher load factor on the tramways ?—The basis of charge is such 
that whatever the load factor the supply can be given cheaply. 

In regard to your Table XVI., the units delivered have increased from 
the 529,000 given in the table to 757,000, and the average price, instead 
of being as stated in your table, is now 2:68d. ? —That is so, for 1907. 

Your deductions are based upon figures that are not correct, then ?— 
The figures were perfectly correct for the dates given, and had I been 
able to get the figures to March 31, 1907, I should have put them in. 

Why should you come and imperil. our capital without due protection, 
and induce a middleman to disturb our harmony ?—We are not attempt- 
ing either ourselves directly, or indirectly through our transferee, to dis- 
turb your harmony, your capital or your station. We are attempting to 
come to you with a cheap supply, and if you do not like to take it you 
need not have it. 

Cross-examined by Mr. W. L. WILLIAMS (for Stepney): You are 
doubtless aware that Stepney stands at the head of the list of the London 
boroughs with regard to its management and its low charges 1—I see 
that for the year 1906 Stepney made a net profit of £1,988. 

Perhaps you will accept from me that since that time we have made 
up our accounts to March, 1907, and show much better results than up 
to March, 1906 1—1 have heard of accounts made up in that way. 

We shall prove these accounts before the Committee, and if our position 
is better now than in 1906, so our position is also stronger here to-day ? — 
That is for you to prove. 

For the purposes of this inquiry we may discard Erith and take your 
total capital as applying to the Barking station, and the supply to the 

area is estimated to cost £4,500,000 ? — Yes. 

Last year your scheme for supply to almost the same district was esti- 
mated at £3,500,000 ?— About that. 

The prices which you propose to charge for energy to large or small 
consumers must, of course, in the main, depend upon a reasonable return 
upon the capital invested '— Yes. 

Under your last year's bill you had two generating stations, a large one 
at Battersea, capacity 80,000kw., and a smaller one at Greenwich, 
capacity 34,000 kw., and your Barking station now proposed will have, 
when completed, a capacity of 120,000 kw. ?—Yes. 

And so far as the cost of construction at Barking is concerned, it is 
much lower than the total estimate of cost last year for both stations, во 
that, as far as generating is concerned, you ought to be able to generate 
energy at а less price at Barking than you could have done with last 
year’s combined stations ?—If you include capital charges, yes. 

Then the great distinction between your estimates of last year and the 
present is that of transmission ?— Yes. 

In your estimates this year you have the sum of £2,712,000 against 
£1,065,187 last year. How do you make up all this extra, considerably 
more than double ?—We are dealing with a much larger output, and the 
area we are covering is larger. 

From an engineering point of view you can generate more cheaply at 
one large station than at two smaller ones ?-- Yes. 

Are there no risks in having the whole supply of London obtained from 
one generating station ?—I think not. 

Supposing there were a serious fire at Barking, do you consider it 
advisable, considering the large population within this area, that there 
should be only one generating station ?—I consider that is quite sufficient 
for the present. 

Last year in your costs you put down a sum per unit to meet interest 
and sinking charges on the capital raised by the Council. Without going 
into details your total cost per unit was 0:464. ?—Including transmission 
and capital charges. 

This year it is 0°2929d. without any allowance for capital charges 1— Les. 

Adding that to the 0:2929 makes 0:4782d. How do you account for the 
increase over the figure of last year, which was 0°4618d. ?—There are 
various reasons; coal is up for one thing. 

The CHAIRMAN : You base your estimates on the present price of 
coal ?—Yes, 12s. a ton; last year it was 9s. 3d. 

Mr. WILLIAMS: You assume a revenue from a sale of 333,000,000 
units of £808,000 gross. Your figures last year were very much less. 
With a sale of 249,000,000 units you only expected £573,000 gross ?— 
Yes, the units were very much less. 

About one-third less than under your present estimate 1—Yes. 

If you add one-third on to £573,000 it brings the total up to £764,000, 
not £808,000 !—Last year the sale was estimated to be at a 35 per cent. 
load factor, while the load factor is now taken at 23:3 per cent. Both 
figures are estimates. 

Now as to the system of charging set out in the schedule. It is to be 
a fixed sum of £5. 12s. 6d. per annum per kilowatt of the maximum 
power required to be supplied plus 027d. for every unit actually con- 
sumed ?— Yes. 

“ Required to be supplied " means, I presume, that supposing we require 
you to furnish us with, say, 1,000 kw., for argument sake, we should have 
to pay 1,000 times £5. 12s. 6d. '--Assuming that you did take 1,000 kw. 
from us, that is so. 

Or if we required you to supply us with that quantity ?—If you called 
upon us fo enter into an obligation to supply you with 1,000 kw. you 
would, I presume, take 1,000 kw., or be prepared to pay for it. 

I suggest to you that if we give you notice requiring 1,000 kw. per 
annum we shall have to pay for that whether we take it or not 1—16 is 
entirely а matter of arrangement, and depends entirely upon the meaning 
of the words required to be supplied." If you say you are likely to use it, 
then the Council or its transferee must hold plant and mains in readiness 
for you to use it. 

If we only consume 80 per cent. of what we required to be supplied," 
апа assuming the charge to be £5. 12s. 6d. per kilowatt, the actual 
charge for energy supplied to us would be £7. 6s, 8d. per kilowatt?— 
lt is entirely a matter of arrangement. 


Are you prepared to substitute in the schedule the words “ actually 
required ?—No, the words already in the schedule are a common 
form of words in all power bills, and have apparently so far done no 
harm. 

Do you know that the Administrative Co. in their bill of 1905 were pre- 
pared to supply Stepney with all the power they required at £3 per kilo- 
watt, plus 0-3d. per unit ?—Yes. 

Do you know that the cost of generating electricity at our own works 
at Stepney comes to £3. 12s. per kilowatt, plus 0:84. per unit?—I know 
what it costs you as a result per unit. 

Do you not think it grossly unfair to put into your schedule, having 
regard to what we were offered by a company, or by a set of promoters 
who may be your lessoes, £5 12s. 6d. per kw. compared with £3 per kw. ! 
Is there any reason why the Council or their transferees should not be 
able to do the same ? 

We want them to be bound, and if you will put that into the bill we 
shall be content 1— Not likely! If you are prepared to enter into an 
agreement we will give you a price. 

We are prepared to accept the Stepney clause in the bill of 1905 1—1 
your borough is prepared to enter into an agreemnt to take bulk supply 
from the transferee at a price, we are prepared to give it you on terms 
to be discussed. 

Our load factor is practically 28 for the district load, and I am told 
that our charge for power under our present scale is under 1d. per unit 
(0:976d.) We sell 1,250,000 units for power ?—If you refer to my Table 
XVIII. I show that for the year ended March 31, 1906, you were selling 
under cost. I see from your published statistics that it cost you for every 
unit you sent out for power 13d. 

I deny the accuracy of your table. Our present scale for power is 
either а flat rate of 1d. or 5s. per horse-power, and 4d. for every unit con- 
sumed.—In fairness to myself I ask you to put in figures that will 
show your actual working costs, so that I may judge whether it is costing 
you more or less than that figure. 

You know, as & matter of fact, that we pay our interest and sinking 
fund, we are putting a large sum to reserve, we depreciate for working 
costs, and we have another reserve fund.-—You borrow a great deal of 
your money in Stepney for 42 years, practically all of it, therefore, the 
figures which I give as being the correct charge are based upon the 
assumption that а 25 years' life is allowed, and if you are getting it for 42 
years you ought to have put by a reserve or a depreciation fund equivalent 
to the difference between the two periods. I do not think you have 
done that. 

Counsel for the promoters of this bill will have an opportunity of ex- 
amining our engineer on this point. I suggest to you that 0:976d. is the 
charge we make to our power consumers. If we are bound to take power 
from you ws shall be bound to increase the charge, as it will cost us 1:134d. 
per unit ?—How do you calculate that ? 

І am working it out on the load factor of 23 per cent. That load factor 
of 23 per cent. for direct current would come to about 0:754. delivered. 

The basis of this bill is controlled by the London County Council ?— 
Yes. 

There is no company having statutory powers in existence which may 
become your lessee ?—Why not. 

А private syndicate, unless very wealthy, could not raise а capital of 
£4,500,000 ?—Quite во. 

Therefore we must assume that it will either be a statutory company 
under the control of Parliament, or a company formed under the Limited 
Liability Acts ?—Yes. | 

Have you advised the County Council as to what should be the standard 
dividend of your lessee in order that the sliding scale in the fourth 
schedule to the bill may apply ?—Not yet. 

Cross-examined by Mr. G. SANDERS (for Islington Borough Council) : 
You know that Islington has very large capital commitments. We have 
spent nearly half a milion, I think t—About £428,000. 

I wish to know what you are going to do with us. I see that our nearest 
control station is Holloway ?— Yes. 

As I understand you will not bring a main up to Islington until there 
is a demand ?—Not before there is a demand. 

I understand you to say that under this bill you could insist upon our 
paying you something for bringing the main to us, and that you could 
decline to give a supply until we had contributed to the cost?—We 
should decline on the terms of the second schedule if you declined to pay 
something towards the cost of the main. 

Those are your powers under the bill, or the powers of your transferee ? 
— Yes. 

Why am I not to be allowed to extend my stations? Do you know that 
without putting up a single extra building I could develop 40,000 kw. at 
my station ?—I know that Islington has more buildings than it requires 
and thereby its capital cost is considerably increased. 

They have been put up with a view to the future 1—No doubt. І say 
it would pay you if this supply were available to scrap your plant in 
Islington and incur your capital charges still, and yet you would pay a 
less price per unit than you are now paying. 

This closed Mr. Rider’s cross-examination, and he was then shortly re- 
examined by Mr. Clode. 

Mr. CLODE: The object of this scheme is to assist in supplying cheap 
electricity in London, by supplementing the supply of the present autho- 
rised distribution ?—Yes. 

You are convinced, and I believe all electrical experts are, that there is 
a large load coming on in the future ?—Yes. 

Under this scheme all talk about scrapping the stations and shutting 
up the stations as a result of its operations is, you consider, nonsense ?— 
Yes, you might employ a stronger term. 

You say that no extension of the existing stations could produce the 
same economical results asis produced by this echeme !—That is so. 


G2 


444 


THE ELECTRICIAN, JUNE 28, 1907. 


Now, a point was raised as to running your mains through the City of 
London and thiough West Ham. The new clause 43 provides an alter- 
native route or deviation where objection is raised on this head !—Yes, 
the clause has been put in specially to provide for this contingency. 

Taking the question broadly, I think the case for the supply com- 

anies must be that there is not likely to be so great а demand in the 
future as we have anticipated, and that they are in a position to deal 
with the demand either by themselves or by linking up their stations. 
What do you вау as to that ?—I do not agree. In many cases their sites 
are inadequate, and with their available buildings and provision for spares 
I do not consider they could deal with the future load economically. My 
chief point, however, is that the positions of most of the stations are such 
that their extension is not warranted, 

Then it is objected that by interposing the transferee the price to the 
consumer for electrical energy will be increased, and it has been con- 
tended that the bill places no obligation on the transferee to carry out 
the scheme ?}—I say the obligation will be put upon him in the fourth 
schedule under the deed, in addition to the cessor of powers in clause 66. 

Have you any point you wish to make with regard to the Erith site 1— 
No, except to say that this site is put into the bill either as an alternative 


site to Barking or as a site in the future, when the power demand shall 


require it. 

This concluded Mr. Clode’s re-examination of Mr. Rider. 

Mr. NOLAN (a member of the Committee): Allow me, Mr. Rider, to 
say I think you have come through your ordeal with very great credit to 
yourself. I wish to clearly understand this question of Erith. You do 
not propose under this scheme to set up any installation at Erith !i— The 
estimates submitted do not provide for a power house there. 

I understand you to say that the present supply of electricity to London 
is 50 units per head ?—Yes, that is my latest information, and includes 
all energy supplied to the Council tramways, the tube railways, the un- 
derground railways and forlighting and power. Our scheme provides 
for about doubling the supply. 

The amount of money already invested in London is roughly 
£20,000,000, апа your proposed scheme will double the present supply 
for about another £2,000,000 ?— The £20,000,000, I think, includes the 
capital which has been expended on distribution, and that we do not pro- 
pose to touch. You сап only compare our expenditure with the past 
expenditure on generation, and not as dealing with distribution mains. It, 
however, includes the trunk mains between our power-house and the 
consumers’ stations. We consider our capital of £4,500,000 would be 
ample to deal with this and to supply 163,000 kw. in bulk to consumers 
over the entire area. 

What is the estimated consumption of coal at Barking ?— When the 
station is complete about 460,000 tons per annum. I estimated that we 
shall be able to generate at Barking on a very large scale at something 
like one-half the weight of coal which would be required for local stations. 

Sir ALBERT SPICER (a member of the Committee) : With regard to 
the consumption in London, can you give us particulars as to the con- 
sumption in cities like Glasgow, Manchester, Leeds, Birmingham and 
Bristol?—Yes. These particulars are given in the following tables: 


Table of Principal Towns in the United Kingdom with a Population of 
250,000 or upwards, with the Average Consumption of Electric Energy 
for all Purposes. 


Town Population in No. of No. of units 
i thousands units used. per head. 

Belfast ................ 358˙7 4,502,049 12°6 

Birmingham ............ 522-2 5,888,904 10:3 

Bradford................ 288:5 13,984,000 48°25 
Bristol. 358:5 14,511,000 40:25 
Dublx.ns 289-1 12,033,500 416 

Edinburgh .............. 336:6 12,914,000 88-4 

С1авдо%'................ 800-0 43,886,000 55:00 
, 456:8 21,947,000 47°75 
Liverpool ............ es 704:1 33,234,000 47:20 
Manchester 698-8 40,617,000 57°20 
Newcastle and District .. 614:9 35,562,000 58°00 
Sheffield................ 413-0 5,188,000 40°20 


Table of European Cities with the Average Consumption of Elcctric Energy 
for all Pur poses. 


No. of No. of units 


Population ip 
Town Thousands. units used. per head. 

Berlin, 1905 ............ 2,335 141, 100.000 49-8 
Breslau, 1905............ 446 8,100,000 18-1 
Cologne, 1904 .......... 873 13,100,000 35:10 
Copenhagen, 1904........ 400:5 13,300,000 33:00 
Dresden, 1904 .......... 405.6 18,000,000 44°25 
Frankfort, 1904.......... 289 | 18,500,000 64:00 
Hamburg, 1904.......... 830 27,200,060 82:8 
Munich, 1904............ 509 12,900,000 25:5 
Paris, 1904 (lighting) .... 2,660 83,000,000 12:40 
Stockholm, 1905 ........ 301 10,900,000 36:2 
Strasburg, 1905.......... 151 10,600,000 70:00 

1,726 .26:5 


Vienna, 1904............ 45,900,000 


The figures you have given us and the whole of your evidence takes for 
granted that the London County Council is to have complete control, but 
the bill proposes that they should hand over their powers to a transferee. 


How do these figures apply to a transfer company ?—Speaking entirely 
as an engineer, I see no reason why a transfer company should not carry 
out the scheme exactly on engineering lines, and on the price of my 
estimates. 

But if the trangfer company provides the whole of the capital they will 
want to utilise that capital to the best advantage of their shareholders ?— 
My figures are engineering figures, and whether a company buys plant or 
a municipality buys plant it costs the same money. 

But do you consider your figures will give them sufficient margin, first 
to raise the capital and then to make an adequate return on the capital ? 
—I am not familiar with the operation of raising capital in a company. 
What І do know is that the figures I have put in as estimates on capital 
expenditure are entirely on safe lines and, in my opinion, contain quite 
sufficient margin to allow a company to do so. 

But directly you have transferred your powers how can you control the 
capital expenditure, or questions relating to the generating station or 
the character of the machinery 1—We can see that the machinery is put 
in to an agreed specification, and to that extent we have control. The 
price which the transferee weuld have to pay for the plant would depend 
upon the market value at the time, naturally. 

What has occurred to me all through your evidence is that the scheme 
is аар y apanda if the London County Council were carrying it out, 
seeing that they are not looking so much for profit as for supplying the 
consumer at as low & price as possible; but when you transfer your 
powers the Council have another set of interests to look after. Do you 
think a company will be prepared to carry out the scheme in harmony 
with your figures ?—I cannot say, but, as an engineer, I should answer yes. 

The CHAIRMAN: For what interest on capital would your figures 
provide after allowing for sinking fund 1— Our table, No. VII., shows a gross 
surplus of about £431,000, or sufficient to pay not only the sinking fund 
on a 25 years’ life, and interest, say, 34 per cent. on the loan, and to 
allow 2 per cent. on machinery and plant to be put to reserve, but it 
gives, in addition, a net surplus of £114,000—that would give the trans- 
feree his dividend over and above 34 per cent. 

Sir ALBERT SPICER: What percentage do you consider a local 
authority should put aside for depreciation and sinking fund ?—If plant 
is maintained out of revenue, and the sinking fund is based on an average 
of 25 years’ life, I do not consider that any depreciation in addition is 
аы I consider that 25 years is the average useful life of electric 
plant. 

Mr. DUNN (a member of the Committee) : Of course, if a company 
were applying for this bill it would be necessary for us to go into the 
question whether or not they could raise their capital. Taking your 
Table VI., tbat ів the estimate a company would look at and the invest- 
ing public would look at in deciding whether or not they would put their 
money into the undertaking. Your profits are based mainly upon 35 per 
cent. load factor on the station. Is not this a high load factor?—Not 
for a supply of this nature. 

In Table VI. you show interest on capital. Whatdo you provide for 
interest on capital while it is non-earning ?—81 per cent. 

At the bottom of the table you have gross surplus available for depre- 
ciation, interest, &c. What is &с: ?—Any renewals which may be 
required or anytbiug of that kind. 

Does it include rent for London County Council for this undertaking 
or interest on any capital estimated to be paid for the privilege of the 
lease ? —No, it merely includes the sum which the lessee or the transferee 
company use for payment of any charges upon his capital or for other 
purposes, 

Having regard to these matters, you would not show more than 5 per 
cent. interest ?—£140,000 on a capital expenditure of £2,108,000. This 
ів а gross profit and comes out at 7 per cent., I think. 

If you take off depreciation, sent for the privileges of this lease, or 
interest on premium paid, and some other matters which you must take 
into consideration, can а prospective investor expect to get more than 
5 per cent. for his risk ?—Speaking without going into figures closely, I 
think not. 

The CHAIRMAN: If you do not retain the power of supplying con- 
sumers direc}, one of the advantages of this bill will be loat ?—Yes, there 
is no protection to the consumer unless we have that power. 

Mr. WARD (a member of the Committee) : You do not take any powers 
in the present bill to lease the tramways to the proposed lessee ?—No, 
we do not contemplate doing this in any shape or form. We have 
powers to sell to a transferee any surplus electric power which we may 
have at any time from our Greenwich power house, and we can, in like 
manner, take from the transferee any extra power we require over and 
above that which Greenwich can generate. 

Somewhere in the bill a reference is made to the power of the Council 
for renting or leasing their ducts, which are constructed for the tramways, 
to this proposed transferee company? The object of the clause is this. 
We have a great many tramway cables made in London, and wherever 
we lay cables we lay a certain proportion of spare ducts or pipes. In 
order to obviate the breaking up of the streets as far as possible we 
considered it wise to put into this bill an order which allowed the council 
to lease to the transferee the use of these ducts. It would save him 
capital expenditure, and would ensure a rent to us for the use of the 
ducts, and avoid breaking up the public streets in certain districts where 
these spares are laid. 

What is the mileage of these ducts ?—That is a difficult question to 
answer. 

The CHAIRMAN: There is one question I wish to ask, you said the 
power possessed by the local authorities of acquiring indertaklage within 
their areas was largely nominal, and could not practically be operative? 
Yes. In practically every case, not wholly so, the local authority would 
have the power to purchase the portion of the undertaking within its own 
area. This would result in some cases in the local authority being able 
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to purchase only a portion of the mains, the power house being outside 
the area, or to purchase the power house and no mains. The local 
authorities' boundaries are not the boundaries of the distribution area. 

This concluded Mr. Rider's evidence, and brought the proceedings up 
to Thursday, June 20, when the Committee adjourned till Tuesday, 
June 25. The first witness called on that day was Mr. HORACE FIELD 
PARSHALL, who was examined by Mr. Lewis Coward. 

Mr. COWARD: You are a consulting engineer, Mr. Parshall, of wide 
experience, not only in this country, but in the United States and Canada ? 
— Yes. 

Have you investigated the conditions under which electricity is at pre- 
sent generated in London ?—Yes. 

What are your conclusions ?— Under the present system it is impos- 
sible to obtain the best results, there are too many stations, they are 
not favourably situated and I should describe the system as entirely 
obsolete. 

What, in your opinion, is the remedy ?—Such an installation as 
has been described by Mr. Rider, to provide a large station down 
the river, to provide coaling and watering facilities, and to slowly 
but steadily abandon the present stations. I think there can be 
no difference of opinion between engineers that the scheme described 
by Mr. Rider is а good and proper one from the engineering stand- 
point. The site is good, the type of machinery it is proposed to em- 
ploy for generation of energy is the best known as regards efficiency, 
the periodicity selected is best for a general supply, and means a mini- 
mum cost of the transforming apparatus, a minimum cost in regard to 
small motors, and includes the greater number of installations now in 
the area, which are all in the neighbourhood of 50 cycles. The selection 
of 15,000 volts pressure would mean a minimum cost of conductor and 
of the ducts, a minimum cost of distribution and transmission, and would 
be, I consider, practically the highest voltage at which we can transmit 
direct. The diameter of the cable selected is the best suitable for what 
is known as the drawn-in system, and the installation generally has been 
designed with due regard to giving a supply of power to every part of the 
area, either continuous or alternating current, to meet the requirements 
of all classes of consumers. The estimates are based largely on actual 
quotations for similar plant and apparatus, and are ample. Contin- 
gencies are amply provided for, and the estimates ав to cost of generation, 
&c., are based on actual results obtained from similar installations. 

Mr. PARSHALL was then cross-examined by Mr. Blennerhassett, Mr. 
Wedderburn, Mr. Rigg (for the City of London), Mr. C. C. Hutchinson, 
Mr. W. L. Williams and Mr. Tyldesley Jones (for the London companies). 

Mr. RIGG : You are aware, Mr. Parshall, that a satisfactory arrange- 
ment has been inade between the gas companies and gas consumers by 
Parliament putting into all acts of the gas companies a sliding scale 
which provides that а standard dividend is fixed and ап authorised price. 
If the price of gas goes up the dividend goes down, and if the price goes 
down the dividend goes up. Therefore both producer and consumer are 
interested in cheap gas. Do you not think Parliament could devise а 
sliding scale in connection with electricity supply which would give a fair 
dividend to the producing company and ensure & fair price to the con- 
sumer ?—I think this quite possible. | 

In the heads of agreement for the deed under the bill this matter is 
left to the Board of Trade. Do I understand you to prefer the Board of 
Trade to Parliament ?—As an electrical engineer, I should prefer some- 
thing cheaper and more flexible than coming to Parliament for the pur- 
pose of changing the selling price of my commodity. 

Mr. HUTCHINSON : You have told the Committee that you consider 
50 cycles the most advantageous rate of periodicity ?—PFor this class of 
installation. 

What is the periodicity on the Central London Railway, with which 
you were intimately associated ?—I designed the Central London Rail- 
way installation before we had good converting machinery at 50 cycles. 
If I had to do it now I do not know that I should make any distinotion 
between 25 and 50. 

Mr. WILLIAMS : We have heard this morning that the Erith scheme 
has been abandoned. Are you responsible for that advice ?—Not in раг. 
ticular. We did not propose to go to Erith for many years to come. 

It is now proposed definitely that the Barking site shall be the only 
site where electric energy shall be generated for the whole of London. Do 
you consider it a wise provision to restrict the generation of electric 
energy for such a large population as London on one particular site? 
Yes, the proposal is a sound engineering one. 

Mr. TYLDESLEY JONES: Are you acquainted with the ciroum- 
stances of Newcastle with regard to electricity supply ?—I have no 
particular knowledge, but I am acquainted with the conditions at New- 
castle as they are published from time to time. 

You know that there is an energetic company there, and that they are 
pushing the supply of clectric energy for power ?—I have heard so. 

Do you agree that the Newcastle district is one where you woald expect 
to find the largest demand for electrio energy per head of the population ? 
Not necessarily so. It is a large manufacturing centre, but it does not 
follow that it isa large electrical centre. Iagree that it is one of the best 
examples we have of the use of electric energy for power. 

Mr. Rider gave the Committee the figure of 50 units per head of the 
population as the amount of electric energy used in London. Do you 
consider that low ?—For all purposes, yes. 

But in this most favourable district of Newoastle the number of units 
is only 58 ?—That does not change my opinion, because electric energy 
is there only applied to one purpose. In London you have traction and 
numerous small power users. Industrial districts generally do not con- 
sume so much electricity per head of population as large cities like 
Berlin and New York. 

Re-examined by Mr. LEWIS COWARD: It has been put to you that 
the supply in Neweastle-on-Tyne represents 58 units per head of the 


population ?—I find that if you take the Newcastle-on-Tyne company it 
works out to 76 units, not 58. 

This concluded Mr. Coward's re-examination, and the witness withdrew. 

Mr. COWARD intimated that Mr. Robert Hammond and Mr. J. F. C. 
Snell were present to give confirmatory evidence. 

The CHAIRMAN : If there is no new ground to be taken I do not think 
it is necessary for these gentlemen to be called. The Committee desire 
to curtail these proceedings as much as possible. 

Mr. FREEMAN intimated that he did not propose to call any further 
evidence for the bill. 

Mr. DUNN (а member of the Committee): There are one or two points 
which I should like cleared up. In manuscript clause 49, sub-seo, 2, 
occur the words, “ Where the undertakers are a local authority the said 
undertaking shall be deemed within the provisions of sec. 2 of the Eleo- 
tric Lighting Act, 1888." That is the section that gives the local autho- 
rity power to A undertakings within а certain specified time ? 

Mr. LEWIS COWARD: Yes. 

Mr. DUNN : Therefore the undertaking referred to here would be the 
undertaking referred to in sec. 2 of the act, and it is in some way antici- 
pated that the transferees will be in a position to purchase the under- 
takings of local authorities. 

Mr. LEWIS COWARD: Yes. 

The CHAIRMAN: That seems hardly consistent with the purely 
voluntary arrangement outlined in the first paragraph of the bill, The 
Council may by agreement (but not otherwise) acquire." 

Mr. DUNN: It would appear from the clause as drawn that the trans- 
ferees may secure the property of one of these companies under terms, and 
when they have so secured the undertaking belonging to а company by 
arrangement they can compulsorily acquire, under sec. 2, the competing 
undertaking of a local authority. | 

Mr. LEWIS COWARD: This was not intended, апа the point shall 
be considered. 

Mr. DUNN : One other question. Mr. Rider was asked if the Council 
have the legal right to hand over to the transferees their tramway under- 
taking. Mr. Rider answered, No. Are you quite sure of that? I think 
all your local tramway acts incorporate Part IIT. of the Tramways Act, 
1870, and it seems to me that sec. 44 of that act gives you ample and 
full powers to take your tramways and to make with them your bargain 
with the local authority. I am only suggesting that your bill, as it stands, 
gives you the right to do that, and I wish to know if that is your inten- 
tion ? 

Mr. LEWIS COWARD: Certainly, there is no such intention. 

At this stage the proceedings were adjourned, as the Chairman inti- 
mated that the Committee desired to deliberate. 

On resuming on Wednesday, the CHAIRMAN (Mr. D. А. Thomas) 
announced that the Committee had deliberated. and found that the pre- 
amble of the bill was not proved. They would report to the House 
accordingly. 


Following is the table of estimated power requirements of certain 
industries within the City of London referred to in Mr. Rider’s evidence 
on page 429 : — 

Table of Power Requirements in the City of London. 


1 


| | No. of | Power 
No. of as females | ide of require- 
Industry. | fac. | and young persona ments 
tories. | persons (estimated) 
| ployed employed. | employed. in Н.Р, 
Chemical trades ...... 34 566 m 197 | 168 584 
Mills, &o. ...... ii sas | ll, 169 12 181 713 
Brewing ............ | 2 89 2 91 108 
Engineering, metals and 
builders’ materials. 157 2,029 333 2,362 3,493 
Printiag and stationery! 743 18,600, 10,138 | 28,738 7,471 
Textiles...... Keates 9 18 116 134 67 
Laundries .......... 4, 21 100 | 121 31 
Miscellaneous 197 4,171 6,216 10,387 5,191 
liem nsus — — — 
| 1,157 25,663 | 11114 | 42,777 | 17,611 
и ' (13,138kw.) 


— 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY 
BILL. 


This bill, which confers additional powers upon the North Metropolitan 
Electric Power Supply Co., was before a Select Committee of the House 
of Commons last week. The opponents were Walthamstow Council, the 
Harrow Electric Supply Co. and the Metropolitan Water Board. 

For the promoters, Sir RALPH LITTLER eaid they were willing to 
meet the Harrow Co., but not the demand of the Water Board for the 
insertion of a protective clause against electrolysis. 

After Mr. James Devonshire had given evidence for the promoters, 
Prof. S. P. THOMPSON was called, and gave it as his opinion that 
there was no danger of electrolytic action on the Board's mains by the 
three-phase high-tension current of the Power Co. He thought the 
existing regulations of the Board of Trade afforded ample protection and 
all that was required by the Board. 

Mr. E. T. RUTHVEN MURRAY gave evidence in general support of 
the bill and of the need for a cheap supply of power for the numerous 
factories, &c., that were springing up in the district. Three stations had 
been erected (Brimsdown, Hertford and Willesden), and а fourth would 
be erected. The company’s area of supply was 324 equare miles. Power 
to supply the North-East London Railway with energy із also taken, 
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Mr. C. H. WORDINGHAM (for the Water Board) said that, though he 
agreed with Prof. 8. Р. Thompson that with the three-phase current 
used by the company damage to water pipes was not likely to be caused 
by electrolytic action, it was possible, and the Board was justified in 
asking for a protective clause. 

Mr. J. W. RESTLER, deputy engineer to the Water Board, produced a 
section of a pipe used for telephone purposes which had been subjected 
to electrolytic action near the line of a London County Council tramway. 
The pipe had a cast-iron casing and the electrolytic action caused by the 
return current had pierced both casing and pipe. 

Mr. Fitzgerald, K.C., addressed the Committee on behalf of the 
Board, and Mr. Balfour Browne, K.C., for the promoters. 

The CHAIRMAN (Sir J. Leese) said the Committee had come to the 
conclusion that the preamble of the bill was proved, subject to the inser- 
tion of certain clauses. The Committee had decided to insert a clause 
for the protection of the Water Board, of which the following is the text :— 

“ For the protection of the Metropolitan Water Board (in this section 
hereinafter referred to as ‘the Board’) the following provisions shall 
have effect unless otherwise agreed between the Board and the company 
(that is to say): If it be proved that any injury or damage to any water 
pipes or other metallic pipes, structures or substances of the Board shall 
have resulted from fusion or electrolytic action caused by any currents 
generated or used by the company for the purpose of electric energy under 
this act nothing in this act shall relieve the company from any liability 
tc make compensation for any such injury or damage which would have 
existed but for the passing of this act. 

As to the Walthamstow petition, the Committee struck out clause 8 
from the bill, the effect being to leave the law unchanged in regard to the 
supply of electric energy in Walthamstow. In regard to Harrow, the 
committee decided that the clause suggested by the promotors prohibiting 
the supply to any trader within the area of the Harrow Company without 
the consent of the Harrow Company was sufficient. 

The bill, as amended, was ordered to be reported. 


TELEGRAPH (MONEY) BILL. 


In the House of Commons on Friday, the Postmaster-General (Mr. S. 
Buxton) moved the second reading of this bill and explained that it had 
nothing to do with the telegraph service. It referred solely to the tele- 
phone service and its object was to enable the Post Office to carry on and 
extend that service until the purchase of the National Telephone Co.’s 
system in 1911. The bill was merely a continuation of previous Telegraph 
Acts for the purpose of raising capital for the telephone service. The 
total amount so far raised for telephones was £7,300,000; out of that 
£3,400,000 had been spent on trunk lines, £2,600,000 on the London 
exchange system, and about £500,000 on the provincial exchanges, the 
balance being in regard to stores and the purchase of municipal systems. 
Since the first line was purchased from the National Co. the mileage 
of trunk lines had increased from 29,000 to 145,0000, and the total mile- 
age (London and provincial) was 328,000 miles. The £6,000,000 which 
he now asked for would, it was hoped, carry on the extension of the 
telephone system till the end of 1911, when the system of the National 
Co. would be acquired by the State. Though by agreement they 
might possibly purchase the system before, he did not think that would be 
satisfactory. The chief items of the six millions were £2,800,000 for the 
trunk system, £1,800,000 for the London exchange system, and £1,000,050 
for provincial exchanges. While the telegraph system of the country was 
unfortunately being carried on at a considerable loss, there was a satis- 
factory and substantial profit on the telephone system. After providing 
for 3 per cent. interest on the capital expended, and allowing sufficient for 
depreciation of plant, the profit left during the last financial year was 
£37,200, representing an interest of 1 per cent. on capital, in addition to 
the 3 per cent. for which provision had already been made. In regard to 
the telegraphs the original capital was largely inflated, and they were 
ME on at а loss, quite irrespective of any interest on the original 
capital. 

Mr, HAROLD COX moved: “That it is undesirable to authorise а 
further capital expenditure on telegraphs or telephones until a full state- 
ment has been presented to Parliament showing the financial results of 
the Post Office telegraphs and telephones, judged from the standpoint of 
ordinary commercial undertakings." He said that it was difficult to verify 
the statement that the telephones were profitable, because the same office 
and the same servants were often used for both the postal or telegraph 
service and the telephones, and it was difficult to be certain that they 
had an accurate statement of accounts as between telegraphs and tele- 
phones. The Post Office had & motive to show a profit on the telephones 
and not on the telegraphs, because they were competing with a private 
company which was doing а very good business. The estimate of the 
life of the plant at the London exchange (33 years) was obviously an 
extravagant estimate, with new apparatus being constantly invented. 
The Nationa! Co. had to borrow money at 4 per cent. and to pay in royal- 
ties an equivalent of 23 per cent. interest on their capital; the company 
had also to pay rates, which the Post Office escaped, and yet the company 
paid a dividend of 6 per cent. The Government ought to be making 
£540,000 & yearon its capital expenditure on the telegraph system, 
whereas they were losing £580,000. 

Other members took part in the discussion and the debate was 
adjourned. 


RATING OF TELEGRAPH AND TELEPHONE WIRES. 


In the House of Commons last week, Mr. J. S. HARMOOD BANNER 
asked the Postmaster-Cicneral why he declined to act on the Treasury 
Minute (Feb. 7, 1896) in reference to telegraph and trunk telephone 
wires and parochial and municipal rates, which directed that, in cases 
where higher contributions would otherwise be payable, the contributions 


should be increased accordingly, and whether he was aware that all tele. 
graph and trunk telephone wires erected since 1868 escaped entirely from 
the payment of municipal and parochial rates. 

Mr. BUXTON, in reply, said telegraph and telephone wires had always 
been regarded as on a different footing from other Government property in 
respect of contributions in lieu of rates, and he understood the Treasury 
were not prepared to sanction any departure from that practice. As 
regarded the second part of the question, the facts were not quite as 
represented, inasmuch ав contributions in lieu of rates are paid on the 
trunk telephone wires acquired from the National Telephone Co. in 1896. 


RADIO-TELEGRAPH CONVENTION. 
The Select Committee of the House of Commons appointed to consider 
the Berlin Convention of 1906 met again on Monday to further consider 
their report. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of Battersea Polytechnic, London, S.W., re- 
quire & head of the department of mechanical engineering and 
building trades, to commence in September. Particulars can be 
obtained up to July 8 from the secretary, Battersea Polytechnic, 
S.W. See an advertisement. Е 

А superior man із wanted as inspector of work in progress and 
finished in a modern brass finishing shop manufacturing electrical 
apparatus. See an advertisement. | 

Whitby Borough Electrical Engineer (Mr. L. H. King) has 
а vacancy for a pupil. See an advertisement. 

Oldham Corporation Electricity Committee invite applications for 
the position of junior assistant electrical engineer. Salary £80, 
advancing to £100 by annual increments of £10. Applications to 
borough electrical engineer (Mr. S. Wilmott Newington) by July 1. 

The Council of University College, Bristol, invite applications for 
the position of lecturer in electrieal technology.  Particulars from 
the registrar, Mr. James Rafter. 

Stirling Council require a burgh electrical engineer. Applications 
to the Town Clerk by July 16. 

The committee of the Scottish National Exhibition require an 
engineer. Applications by July 8 to the Manager, 45, York-place, 
Edinburgh. 


London County Council have appointed Mr. E. W. L. Nicol as в 
charge engineer at Greenwich Electricity Station at a salary of 
£250 a year. 

Mr. F. J. Masters has resigned his position as station superin- 
tendent at the Canning Town station, West Ham, and Mr. С. 
Lloyd-Jones (late of the South London Electric Supply Corpn.) has 
been appointed his successor at а salary of £260 per annum. 

Mr. W. G. Pickvance, chief assistant electrical engineer at Malvern, 
has been appointed borough electrical engineer at Wrexham, at £200, 
rising by annual increments of £10, to £250 per annum. 

Mr. Harold Hale, manager and secretary of the North of Scot- 
land Electric Light & Power Co., has been appointed resident 
engineer at the Savoy Hotel, London. 

Mr. F. B. Hills, assistant engineer of the electricity works, 
Grantham, has been appointed to succeed Mr. Hale at Montrose 

Mr. А. Nicols Moore, station superintendent at Belfast, has been 
appointed chief assistant engineer at a salary of £275 per annum, 
in succession to Mr. T. W. Bloxam, who was recently appointed 
city electrical engineer. 


Ashton-under-Lyne. — An unopposed inquiry was held here last 
week into the Council's application for sanction to а loan of £17,000 
for extensions of the electricity works. 


Barnstaple.—The Council have decided to obtain an audit of 
the accounts of the electricity undertaking from its inception. 


Belfast.—An inquiry was held here last week into the applica- 
tion of the Corporation for sanction to borrow £75,000 for extensions 
of the electricity works. 

The town clerk (Sir Samuel Black), the city accountant (Mr. C. E. Dyer), 
Mr. Victor A. H. M’Cowen and the city electrical engineer (Mr. T. W. 
Bloxam) gave evidence in support of the application. 

Mr. M'CowzN said that he was at present borough electrical engineer of 
Salford, but when at Belfast he advised the Corporation to extend their elec- 
tricity undertaking owing to the increasing demand for energy for both 
lighting and power. He thought the undertaking was in a thoroughly sound 
financial position, The amount set aside for depreciation and renewals 
was 9:3 per cent. of the capital. That was above the average of municipal 
undertakings, and was (he thought) only exceeded by Edinburgh. The 
gross profit last year was £25,551 or 97 on the capital. The net profit 
(after paying interest and sinking fund) amounted to £11,478. The cost 
of production was extremely low, and the published returns showed 
that at present the Belfast costs for last year (0:6344. per unit) 
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were the fifth lowest in the kingdom, and were only excelled by 
Salford and Bolton. That was due to the higher price of coal 
in Belfast. The increase in the demand for lighting and power 
had been very rapid for the last few years, and it was absolutely 
necessary that further plant should be available for next winter's load; 
otherwise the Corporation would be unable to carry out their obligations 
as a supply authority. Witness advised the Corporation in November 
last that it would be necessary to expend £75,000 in providing 
additional plant and mains, and prepared specifications for the 
principal plant proposed—steam dynamos, condensing plant, boilers, 
superheaters, mechanical stokers, economisers, pumps and pipework. 
The department paid its proper proportion of all standing charges. The 
tramways were charged 0:595d. per unit, but were not charged with the 
maintenance of the lighting mains. No call had been made for current 
for lighting from the tramway plant, but the combined station was a 
great advantage in that the different plants were able to assist each other. 
No preference yas being was being shown, the matter lying between two 
departments of the Corporation. 

Mr. Т. W. Вгохлм gave corroborative evidence. 

An inquiry was also held into the application of the council to borrow 
£8,000 for various works at the Purdysburn Lunatic Asylum, including 
an electric lighting installation. 

Bexley.—Sanction has been received to a loan of £6,293 for 
electricity supply extensions. 

Bridgend.—The Council have applied for sanction to a loan of 
£6,500 for the purchase of the local station of the South Wales 
Electrical Power Distribution Co. 


Brighton.—Arrangements have been made for intercommunica- 
tion between the Post Office and the National Telephone Co.’s 
systems as from July 1. 


Burton-on-Trent.—The salary of the borough electrical engineer 
and tramways manager (Mr. P. J. Pringle) has been increased by 
£50 per annum. 


Bury (Lancs.)—An inquiry was held last week into the Council's 
application for sanction to a further loan of £22,500 for the exten- 
sion of the electricity undertaking. During the progress of the 
inquiry the loan was reduced to £17,500, £5,000 for mains exten- 
sions being cut out. 

Electric current is to be supplied at 1d. per unit for heating and 
cooking. 


Canada.—The Canadian Electricity and Fluid Exportation Act, 
1907, which became law on April 27 last, provides that a licence 
permitting the exportation from Canada of a certain quantity must 
be obtained by persons wishing to export electrical power or energy, 
petroleum, natural gas, water or other fluid, whether liquid or 
gaseous, by means of lines of wire, pipe lines or other like contriv- 
ances. The Governor-in-Council is empowered to make regulations 
for giving effect to the Act, and to impose fees to be paid for 
licences, and, by proclamation, to impose certain export duties upon 
power or tluid exported from Canada. 


Croydon.—On Monday the tramears of the South Metropolitan 
Tramways Co, commenced running from the Crystal Palace, Penge 
aud Anerley through South Norwood to West Croydon, and the 
Corporation’s cars from West Croydon to Anerley, Ponge and the 
Crystal Palace. 


Derby.—An inquiry was held here on Wednesday into the appli- 
cation of the Council for permission to borrow £51,850 for the erec- 
tion of new electricity works, for extension of mains, &0. 

The town clerk (Mr. G. Trevelyan Lee) and the borough accountant 
(Mr. W. Cooper) gave particulars of existing loans and of the prospects 
of the electricity undertaking. The borough electrical engineer (Mr. 
T. P. Wilmshurst) supplied technical details, and said the question of the 
erection of a new station had been repeatedly put off in order to save 
capital as long as possible. They saw that unless they took the matter 
in hand promptly they would not be ready for next winter. 

Dublin.—The Corporation have decided to apply for a provisional 
order to enable them to supply electrical energy to the Viceregal 
Lodge and other buildings in Phönix Park. 

East Ham.—Acting on the suggestion of the Board of Trade, the 
Electric Lighting and Tramways committee have adopted a bye-law 
providing that on cars run especially for artisans, mechanics and daily 
labourers, no person shall be prevented from entering or remaining 
iu or upon the car because of the condition of his dress or clothing 
if such 1s solely due to the nature of his employment. 

Electric Driving in Joinery Works.—The Fulham Electric 
Joinery Works (Ltd.) have installed two 35 KH. P.) motors for driving 
their wood-working machinery. The motors, which are connected 
о 555 local municipal two-phase supply, are by T. Harding Churton 

о. 

Exhibitions.—An exhibition of engineering models, optical, elec- 
trical and scientific instruments, is to be held from Oct. 22 to 26, 
at the Royal Horticultural Hall, Vincent Square, Westminster. 
In addition to instruments, &c., exhibited by their makers, there 
will be a loan collection of models and apparatus. Demonstrations 
in the various branches of applied science are to be given. 

Gillingham Council are making arrangements for holding an 
exhibition of electric motors, electric light fittings, cooking and 
heating apparatus, &c., in the last week in September. 


Finchley.—Mr. A. H. Preece (of Messrs. Preece & Cardew) has 
been retained at an inclusive fee of 75 guineas to report upon the 
present position of the electricity undertaking. 


Gillingham.— The Council are applying for sanction to a loan 
of £5,000 for extensions of the electric lighting mains already 
carried out. Of the amount asked for £2,632. 18s. 1d. has already 
been expended. 


Gravesend.—The Electric Lighting Committee have decided to 
reconsider the question of giving a supply of electricity in the North- 
fleet Council's area. 


Hackney (London).—Messrs. Lewis Berger & Sons, who are 
already supplied with electrical energy by the Council, have made 
application for a supply up to the capacity of the present mains 
(250 kw. &t 480 volts), and will take during three years all electrical 
energy required in their factory from the Council at presént power 
rates (4d. per unit and £1 per quarter per kilowatt of demand). 


Halifax.—The Tramways Committee have decided to allow their 
powers to construct tramway extensions to Elland,. Stainland, 
Ripponden, Rishworth, Cragg Vale and Wainstalls to lapse. The 
extensions would have involved а capital expenditure of about 
£190,000. 


Hipperholme (Yorks.)—Correction.--In our last issue (p. 405) 
we announced that the Council had sealed an agreement for the 
supply of electricity with the Yorkshire Electric Power Co. This 
is, we are informed, incorrect, as the agreement in question was 
with the Electrical Distribution of Yorkshire (Ltd.), which has 
already acquired provisional orders for Gomersal and Horsforth 
and is this year promoting orders for Liversedge and Castleford. 


Hull.—The Electric Lighting committee have made an arrange: 
ment with Messrs. Reckitt & Sons for the supply of 150,000 units of 
electric current annually for their Stoneferry works at the same rate 
as that charged for their Kingston works—viz., а sliding scale vary- 
ing from 1}d. per unit. The contract is for five years, and the supply 
is to be available by the end of September. The mains will cost 
£746. Negotiations are in progress with the Union Cold Storage 
Co. for the supply of 160,000 units anually for their cold store at 
the Alexandra Dock. 


Inquest.—An inquest was held at Birmingham last week into 
the death of a machine riveter named Fisher, who was alleged to 
have been killed by receiving an electric shock at the works of the 
Metropolitan Amalgamated Railway Carriage & Wagon Co. on the 
18th inst. 

Evidence was given that the electric light cables were placed overhead 
in the waggon shops, the principals being of iron. Deceased was standing 
on an iron carriage frame, supported on wood trestles. He was coupling 
up some pneumatic pipes to carry the compressed air to his pneumatic 
hammer, and in his hand at the time was an iron hook. Near him was 
a lamp, which was alight. 

A fellow workman said he saw deceased suddenly fall from the carriage 
frame, He went to him, but Fisher only gave a groan, and, although 
artificial respiration was resorted to and other attempts made to revive 
him, it was found on the arrival of a doctor that he was dead. 

Medical evidence was to the effect that all appearances pointed to death 
from electric shock. 

Mr. W. Н. TuornBerry, consulting engineer, said each lamp required 50 
volts, but the lamps were in series. 'The dynamo gave current at about 
2,100 volts. The lamp in question and the generating apparatus appeared 
to be in perfect order. He considered that deceased would get a shock 
equal to about 1,000 volts. If the carriage frame on which the man had 
been standing had been perfectly insulated from the earth he could not 
have received a shock, but he had been told that probably deceased bad 
one of his feet in contact with the compressed air-pipe. If so, the pipe, 
being in metallic contact with the earth, would providea pathway for the 
electric current. Mr. Thornbery thought accidents might be averted by 
wrapping the live parts of the lamp with indiarubber and insulated tape, 
but even that would leave the carbons exposed and would not be а per- 
fect protection. If, however, the whole of the lamp was enclosed with 
strong wire framing or network, the chances of accident would be reduced 
to practically nil. 

The Coroner (Mr. I. BRA DLRT) said that, considering the remarkable 
growth of the applications of electricity, it was a singular fact that that 
was the first death from electric shock he had investigated during the 
last 10 years. 

The jury returned a verdict of accidental death. 


Islington (London).—The district auditor has reported upon the 
accounts of the electricity undertaking for the year ended March 31, 
1906. 

He states that there has been considerable delay in loan sanctions and 
this has given rise to two defects: (a) А portion of the capital outlay 
(£3,025) is not covered by loan sanction, and will have to be transferred 
to reserve, unless the sanction, which has at present been refused on 
account of the delay and lack of definitive information, is shortly obtained. 
(b) The incidence of the loan repayment charges has been deferred by the 
delay, and somewhat larger balances have been shown on net revenue 
account by reason thereof. 

2. The charge made for current for street lighting, apart from the 
cost of providing or maintaining the lamps, &c., is 3:314. per unit. This is 
greatly in excess of the fair and reasonable charge {or this supply and it is 
almost as high as the charge for private lighting, and 0:51. in excess of 
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the average charge for all private supplies. It is also about twice as high 
as the average amount charged in other metropolitan boroughs. The 
electrical engineer (Mr. A. Gay) agrees that 1°75d. would be about а 
reasonable charge. The charges for public and street lighting represent 
a fall third of the gross income from sale of current, and the overcharge 
is, therefore, a matter which greatly affects the statement of the financial 
position. It means in effect that rate contributions in aid of the under- 
taking to the extent of about £7,000 per annum is now being treated in 
the accounts as payment for street lighting. 

8. No charge is made to the electricity revenues in respect of the ser- 
vices of the town clerk, borough treasurer or cashier, or in respect of 
some other expenditure, the benefit of which ів common to the several 
departments, It would appear that a transfer of about £200 per annum 
would be reasonable in this connection. 

4, The accounts show £13,306 as reserve for replacements, &c. This 
is the total of the accumulated balances shown by the accounts as profit. 
But it is to be remembered that these revenue balances are, in fact, in use 
as working capital and are not & proper invested reserve available for 
replacements, &c. | 

There is another important point to bear in mind in judging as to the 
sufficiency of the reserve which has been accumulated by the close of 
llth year of working—viz., the fact that the loan redemption is in this 
ease nof only spread over the full equated period of 42 years, but is also 
based upon the annuity and not upon the“ equal instalment system. 
This means that the loan service burden in respect of the original capital 
outlay will remain unchanged throughout the 42 years, and that this 
Council cannot count on that great reduction in the burden which applies 
to the later years of the loan period in cases of instalment " repayment 
and enables those later years to contribute much more freely than the 
early years towards the cost of renewals and the provision of reserve funds 
generally. 

The electrical engineer (Mr. Gay) appears to be of opinion that the 
poor results shown by the accounts, after allowing for the defects which 
&re herein reported, were largely due to premature reduction in the scale 
of charge for private lighting. Mr. Gay also calls attention to one cir- 
cumstance which has in this case operated to increase the working 
expenses charged to the revenue account—viz., the fact that for a number 
of years no consulting engineer's fees have been charged to capital 
account, the whole of his salary being debited against revenue. 

In conclusion, the District Auditor says: The accounts have, as in 
former years, been presented for audit very promptly after the close of 
the financial year, and have been found to attain to the high standard of 
accuracy and of careful vouching which bas characterised them in the 
past." 

Kingston-on-Thames.—The Council have adopted the recom- 
mendation of the Lighting committee to give a supply of elec tric 
current to Kelly’s Directories (Ltd.) for power at 14d. per unit up to 
£150 per annum, or at 14d. if the account is be tween £150 and £250 
or 1d. if in excess of £250. 


Lees (Lancs.)—Before revoking the Council's provisional electric 
lighting order, the Board of Trade have asked if there is any pros- 
pect of the provisions of the order being put into force. 


Leyton.—A recommendation of the electrical engineer (Mr 
Е. Harman Lewis) which was endorsed by the Electric Lighting 
committee, to obtain a third generating set for the tramway load, 
has been referred back by the Council. It was proposed that the 
set should be 20 per cent. larger than the existing ones and would 
cost, with auxiliaries, about £4,000. 

In regard to the proposal to rent & showroom, it was reported that 
Messrs. Headland & Headland had offered to show fittings, radiators, 
motors, &c., if the Council would supply electric current free of charge. 
Councillor Hannah had previously offered to let to the Council one of his 
shops in Lea Bridge-road for two or three years free of charge. The 
matter was referred to a sub-committee for consideration. 

Tenders are to be invited for a large lathe, double-ended emery grinder 
and a screwing machine, with motor and shafting. 

Four street gas lamps are to be replaced by electric lamps. 

Light Railways.—The Board of Trade have confirmed the 
Wolverhampton and Cannock Chase Railway (Light Railway) 


Order, 1907, authorising the Wolverhampton and Cannock Chase ` 


Railway Co. to construct and work their authorised railways as a 
light railway. 

L.C.C. Testing Fees.—A conference of representatives of London 
Borough Councils will be held on July 1 to consider the scale of fees 
proposed to be charged by the London County Council for meter 
testing, &c. 

London United Tramways.— The Wimbledon extensi ns of the 
tramway system of the London United Tramways (1901) (Ltd.) 
were opened for traffic yesterday (Thursday). А through service 
is now provided between Wimbledon, Merton, Tooting, Summers 
Town and Hampton Court via Haynes Park, the Maldens, Kingston 
and Hampton Wick. Passengers by the London County Council 
cars from Westminster, Waterloo, Blackfriars and Southwark can 
change on to the new lines at Tooting. 

Mansfleld.— The Council have decided to apply for a provisional 
electric lighting order for Sutton-in-Ashfield. 


Newbottle (Co. Durham.)—The Parish Council have asked the 
County of Durham Electrical Power Distribution Co. to give a 
supply of electricity for public lighting in the district. 


Manchester.—On and after Dec. 25 it is proposed to reduce the 


charges to consumers of electricity on the flat rate from 434. to 
31d. per unit. То long-hour consumers there is to be a reduction 
from £7 per kilowatt of maximum demand and 134. per unit to 
144. per unit. 

Obituary.—The death occurred on June 20 of Mr. John Herbert 
Bower, of Alvey & Bower, electrical engineers, Chesterfield. 
Deceased, while engaged in wiring work, fell 16 ft. 

We regret to have record the death of Mr. P. F. Nursey on 
Thursday, 20th inst. Mr. Nursey was closely associated with the 
Society of Engineers for many years, having filled the offices of 
president and secretary. He was also well known as a contributor 
to the technical Press. 

The death is announced of Mr. John Arthur Croxson, manager 
since its formation of the Electric Landaulette Co. (Ltd.), and 
formerly for many years of Niagara, York-street, Westminster. 
Deceased, who was in his 40th year, was well-known and respected 
in the industry. 


Personal.—Mr. A. Murray Coombs, A.M.I.E.E., has resigned 
his appointment with the D.P. Battery Co., and is now a director 
of Frank Suter & Co. (Ltd.), 66, Berners-street, Oxford-street, W. 


Plymouth.—The West Hoe section of the Corporation tramways 
was opened on Saturday. 

Presentations.—On his wedding, Mr. Robert Anderson, inspector 
at Blackburn for the National Telephone Co., has been presented 
by the electrical staff with a case of carvers, silver spoons, &c , and 
by the telephone staff with a dinner service. | 

The employćs of the Barnsley & District Electric Traction Co. 
have presented an oak roll-top desk to the manager (Mr. W. Н. 
Moorhouse) on his departure to become resident manager to the 
Llandudno & Colwyn Bay Light Railway & Construction Co. Mrs. 
Moorhouse received an oak bookcase. 

Mr. Harold Hale, manager and secretary of the North of Scot- 
land Electric Light and Power Co., was on Tuesday presented on 
behalf of the directors and employés, with a silver rose bowl and 
silver cigarette case, on his departure to take up the position of 
resident engineer of the Savoy Hotel, London. Mr. Hale has been 
for over five years in Montrose. 

Mr. Charles Lamb, distribution engineer at Dundee, has been 
presented with a marble timepiece on his marriage, together with a 
gold brooch for his future wife. The presentation was made by the 
City electrical engineer, Mr. Harry Richardson. 


Press Rates for Telegrams between Great Britain and Persia. 
—The Indo-European Telegraph Co. announce that a press tariff of 
9d. per word has bea introduced between Great Britain and Persia 
via the route of this company, the new tariff coming into operation 
on July 1. The rate is not applicable to Bushire. A press rate of 
11d. per word is already in force over the company's route between 
Great Britain and the following places in the Persian Gulf: Ormara, 
Gwadur, Charbar, Jask and Muscat. 


Provisional Order Revocation.—The Board of Trade have in- 
formed Kirkintilloch Town Council that their provisional electric 
lighting order (1903) has been revoked The Council have asked 
the Board to postpone the revocation for another year. 


Provisional Order Transfers.—-Whitefield District Council in- 
tend to transfer their powers, duties, &c., under their 1900 order to 
the Lancashire Electric Power Co. for £315. The Council have 
power to re-purchase at the end of seven or any multiple of seven 
years. 

Worsley Council are also about to transfer to the same company 
their powers, Xc., under their 1901 order for £442, and the con. 
ditions are the same as for Whitefield. 

Notice is given by Itamsbottom Council of a similar intention 
with regard to their 1897 order. In this case £430 is payable. 


St. Pancras (London).— The Finance committee report that they 
have had under consideration the resolutions passed by the Electric 
Lighting committee in respect of that portion of the district auditor's 
report which related to the electricity accounts. 

The Committee agree that the increase from £100 to £200 per annum 
in the share of central establishment charges to be borne by the elec. 
tricity revenue account should be provided for in the accounts for the 
year ended March 31, 1907; that £75 be charged as provision for bad 
debts in respect of the March quarter accounts outstanding ; that with 
reference to the items £142. 11s. 11d. (electrical exhibitions at Olympia) 
and £72. 58. 4d. (pamphlet Useful Hints on Electricity) the Council 
be informed that the Electricity committee do not contemplate any 
further expenditure similar to that of the first item; but that in regard 
to the second, they are of opinion that the right to incur similar cost 
should be reserved for the discretion of the Council. The committee 
express general approval of Mr. Carson Roberts’ remarks as to provision 
for depreciation. 

About ten years ago the Council laid mains at а cost of £3,000 to give 
а supply of electricity to the L. & N. W. Railway Co.'s Euston hotels and 
the revenue i8 about £1,000 а year. The Company now wishes to supply 
its own current and the Council have been asked to grant wayleaves, but 
the Electricity committee do not feel justified in voluntarily surrendering 
this source of income, and therefore they have decided to take no action 
in the matter until the company have proved that they have the right to 
supply current to the Euston Hotel. 
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Society of Chemical Industry.—A charter of incorporation 
has been granted to this society, which was founded in 1881 to 
promote the application of chemical science to arts and manufactares. 


Stepney (London).—The Council have adopted the recommen- 
dation of the Finance Committee to expend £120 in altering the 
wiring and fittings on a consumer's premises. 

The recommendation to increase the salary of the borough elec- 
trical engineer (Mr. W. C. P. Tapper) to £650 a year, with a further 
increase to £750 if the Blyth’s wharf station be erected, has been 
referred back to enable tho Council to again consider the question 
of engaging a consulting engineer. 

Stirling.— Mr. A. C. Hanson has tendered his resignation as 
burgh electrical engineer owing to ill-health. 


Wrexham.—The Council have abandoned the proposal to call in 
an electrical expert to report upon the financial position of the 
electricity undertaking. 

Sports.—The fourth annual sports of Manchester Corporation 
Tramway employs Social and Athletic Society took place at Fallow- 
field on Wednesday and Thursday evenings this week. Mr. Ald. 
Wainwright (Chairman of the Tramways committee) was present 
on Wednesday and stated that the society began with only 200 mem- 
bers, but 2,000 of the 3,000 tramway employés were now members. 
The entries for the events numbered 565, compared with 411 last 
year. Ald. Wainwright said he would present a silver shield for 
competition by the swimming club which, as well as the cricket and 
football clubs, is affiliated to this society. 


“Simplex " Outing.—On Saturday last, the annual outing of the 


employés oi Simplex Conduits, Ltd., took place at Bewdley. There 
was а good inuster (about 200), including a number of the Company's 
district representatives and agents. The unavoidable absence of the 
managing director (Mr. L. M. Waterhouse) was much regretted. 
The earlier part of the day was taken up by various sports, which 
were contested with keenness and good feeling. Luncheon followed, 
at which prizes were presented by Mrs. Brooks, wife of the secretary 
of the company. The party subsequently spent the remainder of 
the day in boating trips, &c., on the river Severn. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Brighton.—The accounts of the electricity department for the 
year ended March 31 have been submitted to the Lighting com- 
mittee and disclose а deficit of over £10,000, due to interest and 
sinking fund charges on capital expenditure on the Southwick 
power station. 

Burnley.—The total income of the electricity department for the 
year ended March 31 was £21,280. 3s. 3d. 

The total costs were £10,297. 3s. 6d., leaving a gross profit of 
£10,982. 19s. 9d. to meet interest (£2,466. 83. 6d.), sinking fund (£3,120) 
and depreciation (£2,369. 7s. Id.), &c. The net profit was £5,584. 123. 8d., 
against £5,189. 13s. 7d. in 1906; £3,015 has been devoted to relief of 
rates ; 2,951,608 units were sold (551,559 to private consumera, 2,232,957 
to tramways department, 162,436 for power and 7,656 units for public 
lighting). The works costs were 0:5954. per unit (against 8:547d.), the total 
costs 0-759d. (against 0:727d.) and the gross costs (including interest and 
sinking fund) 1:291d., against 1:203d. There are 657 consumers, repre- 
senting 51,759 8 c.p. connected, and there are 142 motors of 4,114 в.н.р. 
(against 100 and 246 в.н.р.). The maximum load on the feeders was 
1,592 kw. (against 1,475 kw.) and the load factor 21:19 per cent. (against 
20°85 per cent.). The total capital expended is £92,839 against, £91,300 
in 1906. 


Coventry.—The profit on the past year's working ofthe electricity 
department was over £5,000. 


Darlington.—A profit of £1,409 has resulted from the past year's 
working of the electricity undertaking and has been placed to reserve. 


Devonport (Tasmania).— The report of the borough electrical 
engineer (Mr. Geo. H. Lofts) on the working of the municipal elec- 
tricity department for the past year states that the gross profit was 
£695, or slightly over 6} per cent. on the capital invested. 

The charges for current are said to be amongst the lowest in Australasia 
—for lighting 7d. per unit. The average net cost per unit for the year 
was 5'77244., against 6:2062d. The charge for power and heating was 
24d. and the cost was 1:5280d., against 1:4485d. It is suggested that 
auxiliary steam plant should be put down to meet any irregularity of the 
water-power plant arising from drought or flood. 


Eastbourne.—The accounts of the electricity department for the 
year ended March show capital expenditure £164,741, an increase 
of £3,333. 

Revenue was £22,405, leaving gross profit £12,304. Sinking fund re- 
quired £4,738, and payment of loans not yet sanctioned £1,039, and with 
other charges the net profit was £1,568 (against £1,301 in previous year). 
This has been placed to depreciation. There are 1,175 (1,071) consumers, 
an increase of 104. 1,513,154 (1,280,895) units were generated, 904,029 
(807,702) sold to private consumers for lighting and 72,172 (47,758) for 
power, and 170,164 unite (166,379) were supplied for public lighting. The 
maximum load was 972 kw. (900 kw.) and the load factor 13:43 (12:96). 
There jis the equivalent of 83, 436 (76,758) 30 watt lamps for private 
lighting, with 72 (56) motors of an aggregate capacity of 198 k. p. 
(1523 H. v.), and the total connections are equal to 90,306 (82, 476) 30 watt 
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lamps. Total works costs were 1:454, (1:54d.), total costs 1:984. (2:05d.), 
redemption of capital required 1d. (1:18d.) and interest 1 25d. (1:124.), 
and net profit was 0°33d. (0:80d.) Revenue from sale of current to 
private consumers was 4 74d. (4:87d.) and for public lighting 2:394. 
(2°63d.) per unit sold. 


Gillingham.—The annual report of the electrical engineer (Mr. 
А. D. Chalmers) states that the equivalent of 25,017 8 c.p. lamps 
was connected at the end of the year, the number of customers 
having increased from 264 to 286; 1,174,220 units of electrical 
energy were generated and 899,332 sold. 


. Hornsey.—The chairman of the Finance commitiee (Mr. Bar- 
renger) stated at the last meeting of the Council that the gross profit 
on the half.year's working of the electricity undertaking was 
£5,400. 18s. 2d., an iacrease over the corresponding six months of 
1905-6 of £854. 1s. 2d., the income having increased by £1,055.18s.9d. 
and the expenditure by £201. 17s. 7d. 

After paying interest and instalments of loans (£4.175. 3s. 5d.), the 
net profit for the half-year was £1,212. 2s. 1d. The deficiency for the 
first half of the year was £2,395. 8s, 9d., making the deficiency for 
the year £1,153. 6з. 8d. Adding the balance overdrawn 1905-6 of 
ЛИ Таг T there was & total to be provided out of district fund o 

,421. 38. 1d. | 


Newport (Mon.).—The total receipts of the tramways depart- 
ment for the past year were £83,358. 11s. 9d. 

The total expenditure was £22,118, 17s. 11d., and the gross profit was 
£11,209. lls. 9d. Interest was £6,179. 83. 2d., and sinking fund 
£2,847. 58. 1d., giving a net profit of £2,243. | 

The electricity accounts showed receipts £27,244. 14з. 2d., expenditure 
£14,119. 9s. 7d., gross profit £13,125. 4s. 7d., interest and sinking fund 
£15,411. 1s., leaving a deficit of £2,285. 163. 5d., against £372. 4s. 9d. 
last year. Theincreased cost of coal (£4,891. 183. 8d., compared with an 
estimate of £3,700) and the lower charges for lighting (introduced about 
a year ago) are responsible for the deficit. 


Plymouth.—On the past ycar's working of the electricity depart- 
ment there was a net profit of £1,883, of which £300 has been 
applied in relief of rates and the balance (£1,583) placed to reserve. 


Warrington.— The total income of the electricity department for 
the year ended March 31 was £16,238. 16s. 

The total expenses were £8,528 18s. 5d., leaving £7,709. 17s. 7d. (against 
£7,968, 12s. 10d. in 1906) to meet interest (£2,631. 1s. 1d.) and sinking 
fund (22,558. 17s. 2d.), leaving a nett profit of £2,516. 193. 4d., against 
£2,762. 198. 7d. The total capital expended is £86,522. 83. 5d., an increase 
of £5,101. 0a. 7d. during the yenr. 2,450,027 units were sold (1,768,283 
to private consumers, 71,629 for public ligbting and 610,115 to tramways 
department). ‘The maximum load reached was 1,239 kw., and the equiva- 
lent of 64,711 8 c.p. lamps (320 consumers) is conne»ted to the mains. 
The works costs were 0°540d. per unit sold, and the total costs (excluding 
interest and sinking fund) 0:749d. per unit. 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 15s, or post free in the 
United Kingdom, 158. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 

Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers’ 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 


London County Council invite tenders for (а) supply and erection 
of 78 tramway feeder pillars for the Council's tramways and (5) 
supply, delivery and erection of overhead electrical equipment for 
2,400 yds. of double track for the Council's tramways in the 
borough of Woolwich. Tenders, on official forms, from the Clerk 
of the Council, County Hall, Spring-gardens, S.W.,to be sent in by 
11 а.ш. July 16. See also an advertisement. "E 
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London County Council also invite tenders for the manufacture of 
two 5,000kw. three-phase turbo-alternators, with surface condensers, 
&c., to be delivered and erected at the tramways generating station, 
East Greenwich. Tenders, on official forms to be obtained from 
the clerk of the Council (Mr. G. L. Gomme), County Hall, Spring- 
gardens, S.W., to be sent in by 11 a.m. July 2. 


Handsworth District Council invite tenders for traction and 
lighting feeders, fibre ducts and roadwork. Specifications from the 
clerk (Mr. H. Ward), Council House, Handsworth. Specifications, 
&о., can be seen at (but not obtained from) the offices of the consult- 
iog engineers (Messrs. Kennedy & Jenkin), 17, Victoria-street, 
Westminster, S.W. Tenders to the Council House, Handsworth, 
by noon July 10. See also an advertisement. 


Schemes and tenders are invited for the electric lighting of 
Uffculme, Devon, by overhead or underground mains. Current is 
supplied at 200 volts d.c. Tenders to Mr. S. B. Sparkes, Cold- 
harbour, Uffeulme, Devon, by July 12. See an advertisement. 


Tenders are invited for the lighting by gas, oil, electricity or other 
illuminant of the streets, thoroughfares, &c., of the city of Calcutta. 
The city comprises approximately an area of 20 square miles, con- 
taining about 170 miles of main thoroughfares and 130 miles of 
smaller streets, besides several squares, markets, latrines, slaughter 
houses, &c., which are now lighted by gas and oil lamps. The new 
contract is timed to commence on May 1, 1911, and the successful 
tenderer will be required to have all arrangements completed and 
ready to begin and continue the lighting with effect from that date. 
Tenders should be for 10, 15 or 20 years. Further particulars are 
given in an advertisement, and tenders will be received by the Vice- 
Chairman of the Corporation up to 3 p.m. Jan. 2, 1908. See also 
an advertisement. 

Clacton District Council are prepared to receive tenders for 
supply of two 25 kw. 500 volt dynamos, two existing 100 volt 
Taunton machines (which can be viewed on application to the resi- 
dent engineer) to be taken in part payment; also for additions to 
switchboard. "Tenders to tho clerk (Mr. G. T. Lewis), Town Hall, 
Clacton-on-Sea, by noon July 8. 


The Electricity committee of Stepney (London) Borough Council 
invite tenders for supply during the year ending June 30, 1908, of 
(1) ampere-hour meters and demand indicators, and (2) are lamp 
carbons. Tenders to the engineer and manager (Mr. Wm. C. Р. 
Tapper), 27, Osborn-street, Whitechapel, E., by July 1. 


Newport (Mon.) Electricity and Tramways committee invite 
tenders for low-tension switchboard, two motor alternators (d.c. to 
a.C., single-phase), one battery, extensions to switchboard gallery, 
cooling tower (steel) and battery reversing booster. Tenders to the 
Town Clerk, Town Hall, Newport (Mon.), by first post July 1. 


Hackney (London) Council require tenders by 7 p.m. July 11 for 
bituminous nutty slack steam coal for the electricity department. 
Specifications from the Electrical Engineer, Millfields-road, Clapton, 
N.E. 


Pontypridd Council invite tenders for supply and laying of about 
8,000 yds. of triple concentric feeder and distributing cables, paper- 
insulated. Tenders to Town Clerk by July 8. 


Warrington Electricity and Tramways committee want tenders 
by noon July 16 for the erection of buildings for boiler-plant exten- 
sion. Forms from the Borough Electrical Engineer. 


Rotherham Corporation require tenders by July 12 for supply of 
single vulcanised bitumen (covered) cable and 2 amp. to 50 amp. 
meters. Particulars from Borough Electrical Engineer. 


Plymouth Guardians want tenders by noon July 2 for electric 
lighting of new workhouse infirmary buildings. Specifications, &c., 
from Thornely & Rooke, 11, The Crescent, Plymouth. 


Tenders will be received by the Deputy Postmaster-General, 
Sydney, up to Aug. 21, for the supply and delivery at Sydney of 180 
quantity and intensity detectors, wound with two circuits of about 
105 ohms and 0°22 ohm respectively, and the quantity coil fitted with 
a fifth shunt. Patterns may be seen and conditions and forms of 
tender obtained at the Departments Stores, Sydney, Melbourne, 
Brisbane and Adelaide. Specifications, &c., can also be obtained at 
the Commonwealth Office in London, 72, Victoria-street, S.W. 

Tenders will be received until noon Sept. 3 by the Chairman of 
the Board of Control, Winnipeg, Canada, for supply and erection of 
the equipment for the hydro-electric works and station at Point du 
Lois, for a transmission line thence to Winnipeg and for a trans- 
former station at the latter place. Specifications, &., from the 
Power Engineer’s office, Carnegie Library Buildings, Winnipeg. 


The Danish Royal Telegraph Department want tenders for supply 
of 25,000 kg. of 4:5 mm. iron wire and 25,000 kg. of 3mm. steel 
wire. Tenders marked Tilbud paa Jaern-og Staaltraad ” should 
reach the Telegrafdirektoratets tekniske Afdeling, Frederiksholms 
Kanal, 28, Copenhagen, by mid-day July 1. Conditions and speci- 
fications may be inspected at the Board of Trade, 73, Basinghall- 
street London, E.C. 


— ——————— — юз _ — — 


TENDERS REOBIVED AND ACOEPTED. 


St. Pancras (London) Council have accepted the tender of Spencer 
Santo & Co. (at £3,825) for extending the King's-road station 
buildings, that of E. C. & J. Keay for the constructional steel work 
for the buildings at £1,623. 17s. 4d., and that of Adamson, Rams- 
bottom & Co. for an overhead travelling crane at £640. 

Twenty-two tenders were received for the supply of coal to the 
Regent’s Park and King’s-road power stations of St. Pancras 
Council for 12 months, and the following were accepted: Brentnall 
& Cleland (Barber Walker’s nutty slack, about 5,600 tons), Warwick- 
shire small nuts, about 5,000 tons, and Watnall seconds hard steam, 
about 6,616 tons, at 18s. 7d., 15s. 6d. and 16s. 7d. per ton respec- 
tively, delivered at King's-road works, and Watnall seconds at 
Regent’s Park at 16s. 9d. per ton. The tender of G. Hinchliffe & 
Co. for Welsh (Bwllfa) coal, to be delivered at the Regent’s Park 
and King’s-road electricity works (at 28s. 11d. per ton), was also 
accepted. 


The following tenders were received by London Co unty Council 
for cable ducts for tramway work :— 

Stanley Bros. (accepted), 400,000, at £11, £4,500; Gibbs & Canning, 
100,000, £11. 15s., £1,275 ; George Skey & Co., 160,000, £11. 17s. 6d., 
£2,000 ; James Woodward (Ltd.), 400,000, £12, £4,900; Hosea, Tugby 
& Co., 400,000, £12. 9s. 6d., £5,090; Н. R. Mansfield, 400,000, 
£12. 9s. 6d., £5,090; Robinson & Dowler, 200,000, £12. 10s., £2,600 ; 
Sutton & Co., 200,000, £12. 10s., £2,600 ; Donington Sanitary Pipe and 
Fire Brick Co., 100,000, £13. 15s., £1,475; Doulton & Co., 200,000, 
£14, £2,900; Ensor & Co., 100,000, £15, £1,600; Thomas Wragg & Son, 
400,000 £15, £6,100; George Jennings, 100,000, £15, £1,600 ; Leeds Fire 
Clay Co., 200,000, £16. 17s. 6d., £3,475. The amount of the tender 
includes in each case £100 for contingencies. 


London County Council received the following tenders for low- 
teusion electric cables :— 


Western Electric Co. Callender's Co. .... £56,666 10 0 
(accepted) ...... £55,200 11 10 | British Insulated & 

W. T. Henley's Co. 56,356 13 4 Helsby Cables .. 57,267 11 5 

Union Cable Co. .. 56,397 9 9| W.T. Glover & Co. 59,468 16 5 

Johnson & Phillips 56,573 15 4 | St. Helen's Cable Co. 60,750 10 0 


Siemens Bros. & Co. 56,645 10 0 

Hammersmith (London) Council have placed an order with the 
British Electric Transformer Co. for а 800 kw. transformer. The 
Council have also accepted the tender of the Crynant Colliery Co. 
for 1,000 tons of coal under the terms of their previous contract 
(19s. 10d. per ton delivered alongside), and have agreed to pur- 
chase a further 1,000 tons of coal at the current price (168. 110d. 
per ton). 


Belfast Corporation recently received 16 tenders for a lighting 
switchboard, and that of Siemens Bros. & Co., at £710, was accepted. 
The same firm's tender for a motor balancer, at £396, and the 
tender of Whipp & Bourne for а 1,000 kw. traction panel, at £514, 
were also accepted. 


The Bombay Electric Co. have supplied 800 cells to the Rajpu- 
tana-Malwa State Railway for electric train lighting. Electric is 
the only system of lighting on the trains of this line, but only about 
25 per cent. of the coaches are at present fitted. 


Peterborough Council have accepted the tender of the G.P.O. for 
water-level indicator and telephone between Peterborough, Etton 
and Braceborough, at £84. 5s. per annum. The Great Northern 
Railway Co. tendered at £89. 12s. 


East Ham Council have accepted the tender of the Klein Engi- 
neering Co. (at £896) for two additional cooling towers, that of 
Callender’s Co. for feeder cables at £896. 9s. 6d., and that of Docker 
Bros. for annual supply of paints and painters’ materials. 


The Metropolitan Asylums Board has placed an order with 
Callender’s Co. at £80. 10s. for the cleaning of the electric switch 
boxes in the subways at Tooting Bec Asylum and refilling same 
with compound. 


Merthyr Tydfil Council have accepted the tender of the local 
electric traction and lighting company for public lighting at Dowlais 
at £3. 6s. per annum per pair of Osram lamps. 


Hull Tramways committee have accepted the tender of Brecknell, 
Munro & Rogers for a Tierney & Malone patent point controller at 
£80. 15s. 

West Ham Council have made arrangements on special terms 
with the General Electric Co, for supply of 800 Osram lamps per 
month for 12 months. 


Mansfield Council have accepted the tender of the Western Elec- 
tric Co. for a tramway feeder and that of Frank Wardle for electric 
bell fitting at the police buildings. 


Messrs. Bruce Peebles & Co., Edinburgh and London, have 
received an order from Wolverhampton Corporation for a 500 kw. 
50 cycle motor converter. 


Harrington Council have accepted the tender of J. Bain & Co. for 
public electric lighting at Lowca at 30s. per 16 c.p. lamp from 
Sept. 1 to April 80. 
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Croydon Corporation have accepted the tender of T. Harding 
Churton & Co. for a single-phase motor-driven pump capable of 
delivering 50,000 gallons per hour. 


West Ham Corporation have placed an order with the Fuller 
Electrical Co. for a rotary converter for supplying Messrs. J. Knight 
(Ltd.) with electrical energy to the extent of 150 kw. 

Т. Harding Churton & Co. have received (per Ferranti Limited) 
an order for two motor-generators for Leeds Council. 

An order for electrical clocks for the Rangoon station of the 
Burma railways has been placed with Remfry, Davies & Co. 

Portsmouth Council have accepted the tender of Baker & Co. for 
200 tramway tyres at 31s. 6d. each. 

The tender of Heaney & Co. has been accepted for wiring the new 
post office, &c., at Wrexham. 


Barnes Council have accepted the tender of Spencer Santo & Co. 
at £1,300 for extension of the electricity station buildings. 

City of London Guardians havo placed an order with Baxter & 
Caunter for 16 c.p. Premier lamps at 9s. 6d. per dozen. 

Belfast Corporation have accepted the tender of Gregg, Sons & 
Phenix for cast-iron frames and covers for the electricity supply 
department. 


BUSINESS NOTICES. 


Mr. Horace L. P. Boot, M.I.E.E., A.M.I.Mech. E., recently 
resigned his appointment as resident engineer at Tunbridge Wells 
(but has been retained by the Corporation as their permanent con- 
sulting electrical engineer and superviser) in order to engage in 
practice asa consulting engineer. Mr. Boot, whose London address 
will be 4, Great George-street, Westminster, S.W., is prepared to 
advise corporations and companies upon financial, rating and all 
technical questions regarding the erection of new or the extension 
of existing electricity works. | 

The British Thomson-Houston Co. have opened а new branch 
office at Maritime-buildings, Albert-road, Middlesbrough. Tele- 
phone No. 814; telegraphic address, Asteroidal Middlesbrough.“ 


Wright & Wood, Halifax, have appointed Fletcher & Eaton, 
79, West Regent-street, Glasgow, as their sole agents for that city, 
and Norrie & Co., 7, Ward-road, Dundee, as sole agents for the East 
Coast of Scotland. 


Mr. Charles Bright, F. R. S. E., M. I. E. E., has removed his office 
from 21, Old Queen- street, to Parliament-chambers, Westminster, 
S. W. 


Messrs. Harris, Lea & Co. (Ltd.), electrical and mechanical 
engineers, of Johanesburg, have removed their London address to 
55, Berners-street, Oxford ' street, W. Telephone No.: 10014 Central. 


F. Pooley and F. Clifford Austin have commenced business at 
25, Victoria-street as suppliers of general electrical and mechanical 
requirements. Mr. Pooley has had 15 years’ experience in the 
electrical profession, and Mr. Austin has been engaged in business 
in the City for a like period. 

Morris- Hawkins (Ltd.), 9}, Union-court, Old Broad-street, E.C., 
and Dagenham, Essex, have purchased the business of the Morris- 
Hawkins Electrical Co. (Ltd.), including plant, stock-in-trade, &c., 
and is now in a position to supply standard Morris-Hawkins motors 
and dynamos and all spare parts. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


In the failure of Ташев Clifford Brown (trading as Rowland Carr 
& Co.) the summary of bankrupt's affairs shows 64 unsecured 
ereditors for £5,115. 10s. 10d., two creditors partly secured, 
£2,316. бв. Od. (£1,141. 6s. 9d. shortage on realisation). Other 
liabilities bring the amount expected to rank for dividend to 
£6,294. 7s. "d. Assets are estimated to realise £561. 17s. 8d., 
making the deficiency £5,782. 9s. 11d. 

Bankrupt failed on & previous occasion, the creditora being paid in full 
shortly afterwards. In 1896 he commenced with a partner as commis- 
sion agent and general merchant, and with a third partner traded together 
until Feb., 1905, when the partnership was broken up, and bankrupt 
traded alone until Oct., 1905, when he was joined by the petitioning 
creditor, who introduced £3,000 capital into the business. He withdrew 
in Sept., 1906, on bankrupt agreeing to pay him by deferred instalments 
£2,512. 38.6d. None of these instalments have been paid. On Feb. 18 
last bankrupt executed a deed of assignment for the benefit of his credi- 
tors generally. He attributes his insolvency to loss in trading, non- 
developments of contracts and decline in the business consequent upon 
the ‘‘ shutting down of some of his best customers and the falling off of 
electrical basiness in London through outside corporations being afraid 
of the London County Council's electrical schemes being passed, and 
through the Local Government Board stopping to a large extent the 
borrowing powers of corporations for extensions, &с.” 


A receiving order has been made against Charles W. Stafford, elec- 
trical engineer, 59, Toll End-road, Ocker Hill, Tipton. The first 
meeting of creditors will take place on July 4, at 199, Wolver- 
hampton-street, Dudley, and the public examination on July 12 at 
the Court House, Priory-street, Dudley. 


Claims against John Fell, engineer and contractor, 25, Victoria- 
street, London, S.W., by July 4 to Mr. Thos. Ford, 11 and 12, 
Finsbury-square, London, E.C. 

Ernest Rosenberg, patent broker, 465 and 466, Birkbeck Bank- 
chambers, London, W.C., has been allowed to withdraw the appli- 
cation for discharge made by him in November last. 


A meeting will be held on July 22 at 1, Oxford-street, London, 
E.C., to receive an account of the winding up of the South-Western 
Electrical Co. (Ltd.) 

A meeting to receive an account of the winding up of the Scottish 
House-to-House Electricity Co. (Ltd.) will be held on July 26 at 
Moorgate-court, Moorgate-place, London, E.C. 


Winding-up Petition.—A petition by the Electrical Power 
Storage Co. for the winding up of Patent Exploitation (Ltd.) will 
be heard at the Court House, Liverpool, on July 12. 


Sale by Tender.—Messrs. John R. Woodley & Co. will sell by 
tender in 10 lots the stock-in-trade of Hale Bros., wholesale elec- 
tricians, on the premises at 156, Upper Thames-street, London, 
E.C., consisting of brackets, fittings, shades, cords and accessories. 
These are noton view until July 1. Tenders will be opened at noon, 
July 1, at the offices of Messrs. Woodley & Co., from whom full par- 
ticulars can be obtained. See an advertisement. 

Agent Wanted.—A firm of American electric lamp manufac- 
turers require an agent for Great Britain. Seo an advertisement. 


Electric Light Baths.—There have been considerable develop- 
ments in the application of suitable electric lamps for the special 
treatment of the skin and for certain diseases. When arranged in 
& properly-shaped cabinet, electric lamps furnish a source of heat 
which can be conveniently controlled and are also more readily 
used than cabinets based upon the vapour method of heating. Mr. 
C. M. Holmquist, 52, Regent-street, London, W., is making a 
speciality of the Sunbeam electric light bath, combining thermal 
and electric ray effects for the treatment of certain ailments and 
diseases. He has opened an establishment at which it is possible 
to obtain a course of these baths with a minimum of inconvenience 
and at a moderate cost. The baths themselves are also purchas- 
able at а comparatively low figure. Amongst the various designs 
of cabinets is one known as the self-reclining bath, the position of 
the patient in this case being the best that can be adopted for 
invalids or persons in a weak condition. Central station engineers 
will probably welcome the introduction of baths of this class into 
their consumers’ houses, as they should prove a useful source of 
income. In the designs of these baths portability has been kept in 
view, so that the device can be stowed away compactly when not 
in use. The treatment is recommended in preference to Turkish 
baths, and has the further advantage of being always ready where 
the electric service is available. 

National Telephone Directory.—The National Telephone Co. 
are about to make a useful improvement in the issue of their direc- 
tories for various parts of the country. Hitherto the “ Directory " 
has been issued annually, with an annual supplement containing 
new names and changes in the list of telephone subscribers. But 
new telephone subscribers come on in such large numbers that a 
more frequent issue is desirable, and, beginning with the current 
year, а complete directory will be published twice annually. The 
new directory will be published early in July. 


CATALOGUES, &c. 

Silvertown Instruments.—List No. 88 has just been issued by 
the India Rubber, Gutta Percha & Telegraph Works Co. and deals 
with a large range of electrical instruments manufactured by the 
company. Some fine views of these instruments are shown in the 
list, which is lavishly illustrated and is provided with good indexes, 
including one of pattern numbers. Many of the instruments listed 
are of Silvertown standard patterns in use in all parts of the world. 

Motors.—Messrs. Wright & Wood, Halifax, are turning out largely 
increasing numbers of continuous, single and polyphase motors. 
These machines have recently been re-designed on the most 
up-to-date principles with liberal rating and large overload capacity. 
Inquiries in Glasgow and East Coast of Scotland should be addressed 
to the firm’s agents as above. 


Electric Motor Control,.—Messrs. E. P. Allam & Co., 11, Red Lion- 
street, London, E.C., are issuing а new edition of their catalogue 
dealing with Premier" electric motor control. 


Sherardizing.—Messrs. E. A. Brandon & Co., 33, Devonshire 
Chambers, Bishopsgate, E.C., sole selling agents for the London 
Sherardizing Co., are issuing a sheet giving particulars of Sher- 
ardizing." This is a new process by which steel or wrought and cast 
iron are protected from rust. Besides retaining the rust-resisting 
properties of the ordinary hot-dipped galvanised goods, other advan- 
tages are claimed for the process, including (1) that the zinc 
covering is not merely superficial but is alloyed into the surface and 
will not peel or break off; (2) the coating is even throughout, how- 
ever complicated the shape of the article; (3) owing to the low 


temperature employed the most fragile articles can be sherardized 


459 


wy 


THE ELECTRICIAN, JUNE 28, 1907. 


without appreciably altering the temper; and (4) the sherardized 
articles take a lasting and brilliant polish. 

Dynamos. and Motors.—Messrs. Newtons (Ltd.), of Taunton, 
are issuing a new catalogue in convenient size for the pocket. The 
catalogue contains prices and particulars of the company’s machines 
compactly arranged, so that a customer can ascertain the price of 
a dynamo or motor of any output and at various standard speeds in 
а few moments. А dimensioned sketch of the machines giving the 
overall sizes, and a table giving the gross and net weights and 
dimensions of packing cases, are included, and there are numerous 
illustrations of various types of machines, so that clients can obtain 
full information of the machines required before ordering. АП 
machines are of the company's “ Zone" patent type, capable of 
running at all loads with fixed brushes and sparkless commutation. 
Copies of the booklet will be sent on application. 


_ Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from June 19 to 25, with the ports of 
destination :— 

Africa— Alexandria, £378 (including £209 telegraph material); Ber- 
bice, £20; Cape Town, £130 (including £118 telegraph material); 
Delagoa Bay, £82 ; Durban, £879 : East London, 2260; Mombassa, £7 ; 
Port Sudan, £462; Suakim, £983 (telegraph material); Taltal, £1,521. 
Argentina - Buenos Ayres, £299 (including £78 telegraph material). 
Australasia—Adelaide, £220 ; Auckland, £958; Bluff, £521; Brisbane, 
£27; Melbourne, £237; Napier, £22; Perth, £175 (including £50 tele- 
graph material); Sydney, £416 ; Wellington, £483. Belgium—Antwerp, 
£37 ; Brussels, £754. British Guiana —Demerara, £8. Burma—Rangoon, 
£23 (including £10 telegraph material) Cunada—Toronto, £367. 
Ceylon—Colombo, £198. Chili—Punta Arenas, £2,558, China—Shanghai, 
£410. Denmark—Copenhagen, £548. Germany—Bremen, £34. Gibraltar, 
£613. Holland —Amsterdam, £363. Hong Kong, £98. India — Bombay. 
£1,990 (including £60 telegraph material); Calcutta, £2,001; Madras, 
£35. Japan—Nagasaki, 79 cwt. vulcanised wire. Me. rico —Coatzacoalcos, 
#59. North Atlantic, £2700 (telegraph cable). Norway Christiania, 
£28. Russia —Kurch, £2,351; St. Petersburg, £209 (telegraph material). 
Spain—Vigo, £42 (telegraph material). Straits Settlements—Singapore, 
£242 (including £43 telegraph material) Siceden — Gothenburg, £477 ; 
Malmo, £400 (telegraph material); Stockholm, £1,456. Uruguay —Monte 
Video, £114. West Indies—St. Lucia, £10.. Total £26,205, against 
£18,472 in the corresponding week last year (June 20 to 206). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Note.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


April 11, 1907. 

8,455 Latour. Alternating-current commutating electric machines. (Date 
applied for, 12/4/06.)*1 

8,445 GronpaLL KJELLIN Co. & HARD HEV. Electric furnaces. 

8.462 & 8,463 Marconi & MancoNi's WInELESS TELEGRAPH Co. 
telegraphy. 

8,471 KxssLxR & Jericu. Electric signalling apparatus. 

8,492 Watson. Voltmeters. 

April 12, 1907. 

8,504 Brook & Hirst. Multiple switch controlling apparatus. 

8,520 Brown, BOVEAI & CIR., Акт.-Сез. Shrouding blades of turbines. 
(Date applied for, 10/12/06.)* t 

8,547 CockkRILL. Mechanically-operable tramway points.“ 

8,549 HRnUERTS. Electric fuses. 

8,555 SOCIÉTÉ DES GARAGES KRIEGER вт BRasIRR. Regulating the supply 
of electric currents. (Date applied for, 26/4/06.)*t 

8,556 Société DES GARAGES KRrEGÉR ET Brasier. High-tension ignition 
apparatus. (Date applied for, 27/4/06.)*1 

8,562 Pawgck. Electro-deposition of zinc. 

8,563 DeutscHR GasaLÜHLICHT A.-G. (AvERGES.). Manufacture of 
metallic illuminating bodies adapted for electric incandescence 
lamps. (Date applied for, 30/8/06).*t 

8,574 FLORENCE. Electrical contacts or connections. 

8,577 ArRLIxns THomson-Houston (ANCIENS ETABLISSEMENTS POSTEL- 
Vinay). Hheostats. (Date applied for, 13/4/06.) * t 

8,578 HorzwonTH & JusaHaANS. Gas turbines. (Date applied for, 12/4/06. )"+ 

April 13, 1907. 

8,583 BowsLt. Electric lift controller. 

8,595 KLEINSTEUBER. Insulators for high-tension currents. 

8,011 BRuNNscuwEiLER. Device for connecting wires to telephone re- 
ceivers.* 

8.612 Sims & STEVENSON. 

8,617 Mites. Switches. 

8,623 Stone & Miaorri. Propulsion of electric trains. 

8629 Human. Utilisation of electrical energy in lutermittent or suddenly 
changing loads. 


Wireless 


Arc lamps. 
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8,641 B.T.-H. Со. (G.E. Co., U.S.) Joints between incandescent lamp 
filaments and leading-in wires. 
8,642 B.T.-H. Co. (G.E. Co., U.S.) Mounting incandescent lamp fila- 


ments. 
April 15, 1907. 
8,660 Sz&Kk. Electric batteries. 
8,677 Farrants. Holder or support for telephone receivers. 
8,706 ScHMipr. Commutators for electric circuits.“ 
8,742 OrPERMANN. Electrical controllera or switches. 
8,761 Grocav. Filament of a high voltage electric lamp of small energy 
consumption.* 
8,762 Ducuip. Trolley wheels or collectors for electric traction. 
8,764 B.T..H. Co. (G. E. Co.,U.S.) Controlling devices for electric motors. 
6,765 B.T.-H. Co. (G. E. Со., U.S.) Apparatus for measuring electricity. 


—— 


COMPANIES' MEETINGS AND REPORTS. 


Globe Telegraph & Trust Co. (Ltd.) 


The thirty-fourth ordinary general meeting was held on Tuesday, the 
Marquis of TweEpparz, K.T., presiding. 

The SECRETARY (Mr. Sidney Oollett) read the notice calling the 
meeting and the auditors’ report. 

The CHAIRMAN said : The accounts you have before you deal with 
a period of 13 months, and the receipts, after deducting expenses, 
amount to £244,096. It is impossible to compare these with last 
year’s figures, as we are including an extra month this time, but 
had there been no change in the periods our receipts would have 
compared favourably with those of the preceding year. We have 
paid three interim dividends at the usual rate of 2. per share on the 
ordinary shares, in addition to the fixed dividends at the rate of 6 
per cent. on the preference shares, and your Directors now recommend 
the payment of the following final dividends, which on this occasion 
cover а period of four months to May 31—namely, 4s. per share, less 
income tax, on the preference shares, making, with previous distri- 
butions, a total dividend on those shares at the rate of 6 per cent. per 
annum, less income tax, for a period of 13 months, and 6s. 2d. per 
share net on the ordinary shares, making, with previous distribu- 
tions, a dividend on these shares at the rate of 5} per cent. net for 
the year, which formerly ended April 30 (against 54 per cent. last year) 
—this being the largest dividend this Company has paid during the 84 
years of its existence—plus 8d. per share in respect of the month of May, 
representing one-third of the interim dividend of 2s. usually paid in the 
first quarter of the new financial year. In other words, the ordinary share- 
holders are this time getting 12s. 2d. for the 13 months as against 118. 
last year for 12 months. These dividends will absorb £90,261. 12s. 4d., 
and leave a balance of £26,565. 128. 6d. to be carried forward. This 
carry-over is principally accounted for by the fact that we have received 
during the 13 months covered by the report dividends which in the ordi- 
nary course belong to the year upon which we have now entered. For 
example, we have received five quarterly dividends from the Anglo- 
American Co. and two bonus dividends both from the Eastern and from 
the Indo-European Companies, all of which obviously do not properly 
belong to the accounts with which we аге now dealing. There have been 
no changes during the year in the capital investments of the Compauy, 
but in three or four cases we have received increased dividends, while ` 
in one case there has been a slight decrease. The slight decrease is from 
the Great Northern Telegraph Co., which have paid a reduced dividend this 
year, but ав our holding in that company is small, the reduction amounts 
to less than £100. Moreover, this investment isa very good one, and pays 
us even now at the rate of 8 per cent. The Direct United States Cable Co. 
have paid us 45 per cent., as against 35 per cent. in the preceding year, 
от а cash increase of £1,989. This, although their traffics have shown 
a steady increase, is mainly due to the fact that their Directors 
consider it unnecessary—for the present, at any rate—to add to 
their reserve fund out of revenue, thus allowing of a larger distribution 
to their shareholders. The West Coast of America Telegraph Co. 
have now entered the ranks of dividend.paying concerne, declaring & 
dividend at the rate of 24 per cent., yielding £231. The amount, 
of course, is small, but it is so much to the good, and is, no 
doubt, due to & general revival of trade in those parts of the world served 
by their lines. We have also received larger dividends from the Mackay 
Companies. Last year I mentioned that they had increased the dividend 
on their common shares from 1 to 2 per cent. This year it is further in- 
creased from 2 to 4 per cent., showing an increase over last year's receipts 
of £393. The prosperous Central & South American Telegraph Co. have 
decided to distribute some of their surplus funds intheform of bonus shares. 
The amount which will be allotted to us, according to our present holding, is 
911 shares of $100 (£20) each, or & nominal value of £18,220, while the 
present market value of these shares represents over £21,000; апа although 
they do not affect the accounts we are now considering, they will in future 
years bring in an additional dividend of over £1,000 а year. Both this 
and our holding in the Mackay Companies, which also show an increase, 
were investments we made with part of the proceeds of the sale of Anglo- 
American deferred stock some years ago, affording the best evidence of 
the wisdom of getting rid of that unproductive and rather speculative 
stock, and re-investing the money in more suitable and profitable securi- 
ties. I now move the adoption of the report and accounts and the 
declaration of the dividends therein set out. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously. 

The retiring Director, the Marquis of Tweeddale, was then re-elected, 
as were the retiring auditors, and a cordial vote of thanks to the chairman 
&nd directors terminated the proceedings. . NET 
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Electric & General Investment Co. (Ltd.) 


The eighteenth ordinary general meeting was held on Wednesday, 
under the presidency of Mr. J. B. BRAITHWAITE. 
ne SECRETARY (Mr. S. R. Shaw) having read the notice calling the 
meeting and the auditor's certificate, 

The CHAIRMAN referred with feeling to the lamented death of Mr. 
George Herring, who had been so long chairman of the Company. Continu- 
ing, he said : With regard to the transactions of the past year, taking the 
profit and loss account, the profit that we have made was £38,621, 12s. 3d., 
compared with £15,924 last year, showing a very considerable increase. On 
the other hand, general charges remain about the same. The amount 
transferred to contingencies fund this year is £20,273. 178. 10d. Natur- 
ally, you will ask why we have transferred such a large amount to the con. 
tingencies fund, which already stood at £46,714, but I need hardly re- 
mind you that during the past year there has been a continuous 
depreciation in all classes of securities, from Consols downwards, 
from which deerease in prices electrical securities have not been 
altogether exempt, although they have not, perhaps, suffered quite so 
much аз what are commonly called gilt-edged securities.” І do not 
think you will be dissatiefied with a dividend of 273 per cent. for the year 
and of £35 per share on the founders’ shares ; and while we do that we 
are still able, as I have said, to act prudently, and to raise our contin- 
gencies fund to the sum of £67,000. There is little change in the balance- 
sheet figures compared with last year. Our inveetments now stand at 
£246,888, against £232,494 last year, showing a small increase of 
£14,000. Our sundry debtors are £18,967, against £25,526, showing 
& reduction of about £7,000. Our cash at bankers’ and in hand 
bas increased from £717 to £9,815. On the other side of the 
balance-sheet the capital remains the same. Provision for contin- 
gencies, as I have already intimated, will be raised, if you pass 
this report, by the sum of £20,273. 17s. 10d., giving a total figure of 
£66,988. 18, 94. The loan account is very much the same as it was 
last year—£67,000 against £61,000. Sundry creditors are £15,668 
against £26,993, being a reduction of about £11,000. The balance of 
profit and loss account is £6,000. That is the amount we propose to 
distribute. Reviewing the history of the Company since its inception, 
it may be interesting and convenient to you to know a little of what 
we have done since the Company was first established in 1891. In the 
first place, with respect to profits after paying general charges, we have 
realised during these 17 years a sum of £280,000. After paying the pre- 
ference dividend, that left a surplus of £241,235. The amount we have 
distributed in dividends on the preference shares has been £38,827 and the 
amount we have distributed on the ordinary and founders’ shares has been 
£141,250. The total amount we have distributed out of the profits of the 
Company on all classes of shares has been £180,077, in addition to which 
the trustees of the ordinary and the founders’ reserve funds have distri- 
buted a further £20,580, making the total amount distributed in dividends 
over the 17 years £200,657. The average dividend the ordinary share- 
holders have received has been 5s. 7d. per share £1 paid—call it 5s. 6d. 
per share in both cases inclusive of the distributions by the trustees. 
That is an average dividend, curiously enough, of 27 per cent., as we 
propose to pay you this year. The founders have received an 
average dividend of £41. 0s. 1d. against the £35 we propose to pay them 
this year. That gives you very briefly the financial results of the Com- 
pany’s operations. With regard to the utility of the Company to the 
electrical industry in negotiating issues of capital for various electrical 
enterprises, there, I think, our record is one on which we have no 
cause to be ashamed. During those 17 years we have negotiated the issue 
of securities to the amount of about £12,463,000. We hear this morning 
that the Electric Supply Bill which the London County Council 
has been promoting in Parliament this year has been thrown out by the 
Committee to which it was referred, so that the London Electric Supply 
Companies will be left in peace, I suppose, for a further period; and I can. 
not help thinking that as the public realises that the policy of harassing 
capitalists who undertake great public services, whether in the way of 
tramways, lighting, or tube railways, is a bad policy, we may look forward 
to better conditions and less harassing attacks on British electrical com- 
panies. That must be distinctly to their advantage. The recent realisation 
of the fact that our London tube railways have been carrying people at a loss, 
and that that is not a good policy either, has resulted ia an announcement 
that an arrangement has been made to make a moderate advance in the 
fares which will enable those concerned to make a reasonable profit, I 
think I am right in saying that the outlook for the electrical industry is 
improving as compared with the last few years, and I cannot help thinking 
also that it is likely to improve still further. I now move that the report 
and accounts be adopted. 

Mr. EMILE GARCKE: Ihave much pleasure in seconding the resolution. 
The Chairman has asked me to say a few words, if I can do so, in confir- 
mation of the statements which he has made with respect to the favour- 
able outlook of the electrical industry. No one probably has experienced 
in a keener way than I have during the last 10 or 15 years the extra. 
ordinary troubles and the unnecessary troubles that have been placed in 
the way of electrical companies endeavouring to do good public service ; 
but all I can say is that, notwithstanding all this discouragement, we are 
still full of hope and determination that the various companies for which 
we are responsible shall produce successful results. 

The resolution was then carried unanimously. 

Resolutions approving the dividends set out in the report were then 
carried unanimously. 

On the motion of the CHAIRMAN, seconded by Mr. GARCKE, Mr. J. 
Cecil Bull was re-elected & Director of the Company. The CHAIRMAN 
said: We appointed during the year Mr. Bull, who has been asso- 
ciated with the Company ever since its institution. We are sure that 
you will confirm that appointment. 
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The retiring auditor, Mr. G. Т. Rait, having been re-appointed, an 
extraordinary general meeting was held at which the question of the 
reconstruotion of the Company was considered. 

The CHAIRMAN said it was probable that in reconstructing the Com, 
pany it would be able to acquire on advantageous terms a large amoun 
of the electrical securities held by the late Mr. George Herring. The 
Directors had gone carefully into the matter and had prepared a scheme 
which they now submitted to the shareholders. They had received a 
large amount of support for the scheme. Since the meeting had been 
called а certain number of large and influential shareholders had made 
representations to the Directors that in their opinion the present was not 
an opportune time for reconstruction, and in view of that representation 
the Directors had decided to ask the shareholders present to agrec to the 
meeting being adjourned sine die. If, howevcr, any shareholder thought 
it better to substitute a definite date it was quite open for them to do so. 

1 proposed an amendment to adjourn the meeting fcr three 
months. 

Tne amendment was approved by the meeting, and was afterwards 
agreed to by the preference, ordinary and founders’ shareholders. 


British Electric Traction Co. (Ltd.) 


The eleventh ordinary general meeting was held yesterday under the 
presidency of Sir CHAS. Rivers WiLsoN, G.C.M.G., С.В | 

The SECRETARY (Mr. Chas. Н. Dade) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN then said : I do not propose to analyse the accounts 
in detail, but will confine myseif to mentioning a few of the more 
salient facts. The gross profits of all the associated companies, 
after deducting expenses but; before charging interest on capital or 
rental of lines, have increased from £464,000 to £539,000. The 
increased amount which the British Electric Traction Co. has received 
in respect of dividends is £9,273. In addition to paying increased 
dividends the various associated companies have applied over £40,000 
more than in the preceding year to depreciation and reserve—£176,000 
against £132,000. The list of investments upon which revenue has been 
earned has been increased by £169,000. Of this amount £135,720 was in- 
cluded in the unremunerative list last year. On the other hand, the unre- 
munerative investments bave been increased by shares to the cost value of 
£405,000, which includes the Brush Co. £220,000. Our various under- 
takings carried during the past year over 300,000,000 passengers and 
the gross earnings were only about 14 millions sterling or 124. per 
passenger. Electric tramway facilities and services are infinitely 
superior in comfort and other respects to the horse and steam tram- 
ways which preceded them. On our Metropolitan ү we are carry- 
ing ordinary passengers 24 miles for 14. and working people 5 miles 
for ld. I have never myself been able to understand the differ- 
ence which philanthropists have chosen to establish between workmen 
and other classes. Owing ќо a large number of the tramway undertakings 
in the country being in the hands of local authorities (two-thirds of the 
whole tramway mileage) there has been a never-ceasing agitation for the 
reduction of fares. Even now our fares are not as low as those charged 
by some of the local authorities in big cities, but they are too low 
having regard to the character of the districts we serve and the large 
capital outlay which has been necessary in adopting electric traction. 
If we had received the same fares per passenger which we received six 
years ago our companies would have made over £200,000 more profit, 
which would have been mainly available for increased dividends, and 
would have represented a very satisfactory return on the ordinary 
shares of this company. A stand must be made against the perpetual 
clamour for reduced fares and increased concessions, and this is a 
view which is now entertained by the large municipal corporations. 
It must always be remembered that the shareholders in the British. 
Electric Traction Co. and other similar companies are many of them 
persons of moderate means, and their livelibood in great measure 
depends upon their investments in these undertakings, which they 
naturally conclude will be conducted on ordinary business lines without 
the intrusion of unfair interference from outside, and surely the time 
has come when it must be recognised that this tramway industry has to 
be worked upon a commercial basis. It was refreshing to read the 
remarks of the President of the Board of Trade when opening the latest of 
the London tube railways. He suggested that it was in the puLlie 
interest that investors should be able to look for a reasonable return 
to encourage them to lend money to such enterprises. I trust that Mr. 
Lloyd-George will see his way to translate his words into acts, for, to 
speak frankly, we have received but scant support from the department 
over which Mr. Lloyd-George presides. It will be in the recollection 
of the shareholders that Birmingham Corporation а few years ago 
decided to municipalise the tramways because the Council were of 
opinion that an offer made by the British Electric Traction Co. 
was not good enougb. Recent accounts of Birmingham Corporation 
show an available surplus of about £12,000, but the fact is over- 
looked that if the Corporation hal left the tramways in the hands 
of the British Electric Traction Co., the Corporation would by this time 
have received a nett profit of between three to four times the amount of 
£12,000. Another case is Wolverhampton Corporation who decided to 
work the tramways themselves and up to 1906 there is still a deficit of over 
£8,000. Such cases might be multiplied. I am glad to say that there is 
growing upto-day a distinctly more tolerant spirit among the municipalities. 

I have made the above remarks with the view of explaining to you how 
it is that we find ourselves for the first time unable to recommend a divi- 
dend on the ordinary shares. I will now summarise the points upon 
which we rely to show probably better results in the future. In the 
foreground I muet put an increase of fares, which we are already 
commencing to carry into effect. In the next place, the prospects of 
some of the companies in which we have large holdings are particu- 
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larly encouraging. We have £220,000 in the Auckland Tramways, 
and these pay 7 percent. Extensions are being made to these lines, 
In the Bombay Tramways we hold £270,000, and this promises to be 
one of the most successful of our undertakings. In the Metropolitan 
Electric Tramways Co. we hold £800,000 and the prospects of this under- 
taking are most gratifying. 36,000,000 passengers were carried on this 
company’s lines last year, compared with 29,000,000 in 1905. The rates 
per car-mile and per passenger are increasing. The Metropolitan Electric 
Tramways (Ltd.) holds a very large interest in the North Metropolitan 
Power Supply Co., the prospects of which are very encouraging. We hold 
£239,000 in the South Metropolitan Electric Tramway& Lighting Co. 
and this company will shortly emerge into the catagory of remunerative 
investments, Our management and general expenses show a big reduc- 
tion on the preceding three years, and we are making certain re-arrange- 
ments which will tend to decrease these expenses. 

In conclusion, I would say that the remarks of some of our critica that, 
because we have been reducing dividends on our ordinary shares and are 
not this year paying any ordinary dividend, there is cause for anxiety 
ате not in accordance with our view. I say there is no real cause 
for anxiety, for we are bringing forward £13,115 and also about 
£42,000 of Bombay profits. There is every reason to hope that the 
dividends on our investments will continue to increase and generally the 
outlook is satisfactory. We are adding two new directors to our board. 
Mr. Arnold-Forster’s career is well kncwn to the shareholdere, and Mr. 
Tuckett has taken a prominent part in our proceedings as a share- 
holder and has had great financial experience. The board deeply regret 
the death of Mr. George Herring, who was not only one of the very largest 
shareholders in this company, but was one of its promotors also, and 
gave his advice and assistance whenever he was asked to do so. We shall 
feel his loss very much. I now move the adoption of the report and 
accounts. 

Mr. EMILE GARCKE seconded the resolution. 

A general discussion followed, to which the Chairman replied, and the 
resolution was then put to the meeting and carried unanimouely. 

Mr. J. 8. Raworth (the retiring director) and the retiring auditors 
having been re-elected, a cordial vote of thanks to and confidence in the 
Board was proposed by Mr. LIGHTON and seconded by Mr. CLOWES 
BAYLEY, and carried unanimously. 

The CHAIRMAN having briefly replied, the proceedings terminated. 


ELECTRICITY SUPPLY CO. FOR SPAIN (LTD.)—The marked improve- 
ment in the exchange was maintained throughout 1906. The rate on 
Dec. 31, 1906 (when the accounts were closed), was 27.44 pesestas = £1, 
compared with 31.70 at the end of 1905, and 33.80 in 1904. The average 
for the year was 28.42, against 32.92 for 1905, and 34.65 for 1904. The 
company’s revenue of 1,100,000 pesetas has this year produced 
£37,829. 12s, 3d., an improvement of £4,922. 1s. 9d. over 1905, and of 
£5,776. 14s. 14. over the average of the five previous years. Including 
interest the gross revenue was £38,533. 5s. 9d. Deducting debenture and 
other interest, and other charges (£18,730. 198. 8d.) there remains 
£19,802. 68. 1d. £15,247 has been applied to redemption of debentures, 
leaving £4,555. 6s. 1d., which, with £7,478. 123. 4d. brought forward, 
makes £12,033. 18s. 5d., which the directors propose to carry forward. 

The directors have appointed Mr. Oskar Oliven, managing director of 
the Gesellschaft fiir Elektrische Unternehmugen, of Berlin, to fill the 
vacancy created by the death of Mr. S. Kocherthaler. 

GREENWOOD & BATLEY (LTD.)—After providing for debenture interest 
and management expenses and making provision for doubtful debts, the 
profit for year ended March 31 was £12,428. 6s. 5d., added to 
£6,123. 18s. 7d. from previous year. The directors have written off 
£4,000 for depreciation and recommend that dividends for the year be 
declared at the rates of 7 per cent. on the cumulative preference shares 
and 4 per cent. on the ordinary shares (absorbing £13,898). 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.)—At the meeting 
on Tuesday it was reported that contrary to expectations it was not 
until April 25 last that the buildings and the greater part of the 
plant, tramways, &c., were taken over by the company from the con- 
tractors. The supply of current for lighting and fans was commenced on 
a small scale on Jan. 1, 1907, and the equivalent of about 2,000 8 c.p. 
lamps are connected to the mains, The municipal authorities have 
arranged to take a supply for lighting the roads through which the tram- 
way is laid at 3d. per unit under the terms provided in the licence, The 
greater portion of the tramway system was opened on March 11, and is 
working satisfactorily, and a very fair traffic has already been secured. 
It may be found desirable to extend the system, which at present is only 
34 miles in length. 

LISBON ELECTRIC TRAMWAYS (LTD.)—Col. Sir C. Euan-Smith stated 
at the meeting last week that they had made considerable additions 
to the rolling stock and to their power equipment during 1906 ; but this 
year, again, they had had to add still farther to the number of their cars, 
while they had now completed the erection of a turbo-generator at the 
power station, 'The net profit for the year was £96,117. 18s. 11d., which, 
with £16,096. 0s. 3d. brought forward, made £112,218. 19s. 2d. £35,000 
had been placed to depreciation, and after providing preference dividend 
(£25,533, 3s. 8d.) the directors recommended a dividend of 5 per cent. for 
1906 (£29,709. 88.) on the ordinary shares, leaving £16,971. 78. 6d. to be 
carried forward. 

NEW GENERAL TRACTION CO. (LTD.) — For the year ended March 31 
the revenue received and accrued from the various sub-companies was 
£14,767, The loss on the year amounted to £20,816, which was reduced 
to £17,241 by the transfer of £3,574 from the special reserve fund. The 
lease of the company’s Philadelphia undertakings to the Philadelphia 
Rapid Transit Co. has been duly carried out. The Coventry company is 
showing substantial progress, but further capital expenditure became 
necessary and the requisite advances have been made by this company. 


UNITED ELECTRIC TRAMWAYS OF MONTEVIDEO (LTD.)—The report 
for the year ended March states that the traffic receipts were $364,892, 
ап increase of $14,939, but expenses were $27,730 higher, due to 
abnormal causes. When the electrification of the systems is completed 
large increases in the receipts are anticipated. The directors recommend 
a dividend on the ordinary shares of 2 per cent. 

. WESTERN UNION TELEGRAPH CO.—This company have issued their 
report for the quarter ending June 30, 1907. The following statement, 
dated June 12, shows the condition of the company at the close of the 
quarter ended March 31, 1907: There was а surplus on Jan. 1, 1907, as 
per last quarterly report, of $17,026,616.12, and the net revenues for the 
quarter ended March 81, 1907, were $1,509,699.70, making $18,536,315.82. 
After deducting for dividend of 1} per cent. paid on April 15, 
$1,217,023.75, and interest on bonded debt, $366,187.50, there was а sur- 
plus on March 81 of $16,953,104.57. The net revenues of the quarter 
ending June 80, based upon nearly completed returns for April, partial 
returns for May and estimating the business for June, will be about 
$1,650,000, and, after adding that amount and appropriating for interest 
on bonded debt, $366,187.50, and $1,217,023.75 for a dividend of 1} per 
cent., which the committee propose to declare on capital stock, a surplus 
of 817,019,893.32 will remain. 

J. d. WHITE & CO. (LTD.)—The directors’ report for the period to 
Feb. 28 states that the profit for the year is £38,378. 4s. 3d., showing а 
steady improvement on previous years’ results. The business has con- 
tinued to show considerable development in the foreign field, and the 
company is now actively carrying out works in Buenos Aires, Monte- 
videe, Para (Brazil), Caracas (Venezuela) and Bombay. Very little 
business is offering in Great Britain, but the directors hope with the 
present outlook for foreign business and the continued development and 
widening of the scope of the company's legitimate fields of operation to 
offset any diminution in the volume of British contracting business. The 
total contract value of work (exclusive of work on which profits have been 
taken at Feb. 28 last) is in excess of £1,500,000. The operating and 
finance departments have been further developed during the year, and the 
directors see no reason to change their opinion that considerable profits 
can be obtained from these branches of the business. The company's 
investments are valued on what is believed to be a conservative 
basis, and it is anticipated that a considerable [profit will be made in 
realisation. The securities have been obtained in the ordinary course of 
the company’s contracting and financial bu siness, and as in a good many 
instances the properties have yet to develop, the valuations are consider- 
ably under par, but the yield in interest and dividends received and 
accrued during the year is in excess of 5 per cent. on valuation. The avail- 
ablebalanceafter bringing in £16,357. 9s. from previous account, deducting 
interim preference dividend, and making provision for the percentages due 
to directors and staff is £47,811. 128. 5d. The directors recommend pay- 
ment of the dividend (tax free) on the 6 per cent. cumulative preference 
shares for the half-year to Feb. 28 (£4,500), a dividend (tax free) at the 
rate of 6 per cent. on the ordinary shares for the year (£3,000), and a 
bonus of 1 per cent. on the full amount of the preference and ordinary 
share capital (£2,000), placing £20,000 to reserve, leaving £18,811. 12s. 5d. 
to be carried forward. 


CITY NOTES. 
d 

MEMORANDA (June 27).—Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 30;d.—31d. per oz.  Consols 84,/,—84,, for money, 
841—845 for account; 24 per cent. annuities 823—831.  Consols Pay 
Day, July 3; Stocks and Shares Continuation Days, July 10 and 29; 
Ticket Days, July 11 and 30; Pay Days, July 11; Mining Share Carry- 
over Day, July 9. 


ANGLO-ARGENTINE TRAMWAYS CO. LTD.) —In a circular to the share 
holders the secretary states that an offer has been received from the Cie. 
Générale de Tramways de Buenos Ayres to transfer to this company the 
undertaking o? the Buenos Ayres & Belgrano Electric Tramways Co. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer 
books and register of members will be closed from July 2 to 16 inelusive. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.)—The directors have 
appointed Mr. H. B. Renwick (at present secretary), general manager 
and secretary, and Mr. C. P. Sparks (at present chief engineer), engineer- 
in-chief to the company. 


EASTERN TELEGRAPH CO, (LTD.)—This company announces payment 
on 15th prox. of a dividend at the rate of 34 per cent. per annum (less 
tax) on the preference stock for the quarter ending 30th inst., and a first 
quarterly interim dividend of 1} per cent. on the ordinary stock (tax free) 
in respect of profits for the year ending Dec. 31, 1907. The transfer 
books will be closed from July 6 to 13 inclusive. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.) — The directors have declared an interim dividend for the quarter 
ended March 31, of 2s. 6d. per share (tax-free), payable on 15th prox. 
The share register will be closed from July 6 to 13 inclusive. 

PROVINCIAL TRAMWAYS CO.—The directors have resolved to pay a 
dividend of 3s, per share on the ordinary shares on account of the profit 
which may be made in the year ending Sept. 30, 1907. | 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—In 
order to provide for payment for the new power house at Blackwall Point 
and to meet the continuous expansion of the company's business, the 
directors are offering to the share and debenture stockholders £30,000 
further 43 per cent. tirst mortgage debenture stock (at £102) and 30,000 
7 per cent. cumulative preference shares of £1 each (at 22s, 6d.). 

STOCK BXCHANGE NOTICE.—The Stock Exchange Committee have 
been asked to grant a quotation to 28,381 £5, fully-paid ordinary shares 
of Bruce Peebles & Co. (Ltd.), 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


RECEIPTS. 5 Inc. AGGREGATE. 
Line, Rib g or Dec. 
2 . L (a) No. a Amount | Inc. or 
Week g Ine. AGGREGATE, weeks, Dos. (a) 
Lino. or Dec. mà NU IE MEE ELT MEE 
ended. g £ £ £ £ 
i (a) о Amount. | ao ЭЕ Southampton — 85 a з "T Ер T 
.. Veeks. - Dec. (а) | Southend Corporation . . . June 19|  384| — 25 12 4,020 |- 933 
* £ £ £ South Metropolitan » 14 839 | + 446 | 93 | 16,93 + 591 
Aberdeen Острога шов: өө June 19 | 1,514) + 53 13 3,938 |+ 269 | Southport Tramways......... » 14 313! - 139 23 6,102 |- 416 
Airdrie өөө o» 14 233 | - 6| 23 5,177 : South Btaffs....... e| - 14 882 + 124 | 23 20,570 |+ 1,502 
Anglo-Argentine ... » 24 | 15,703 + 1,947 | 25 | 412,232 |4 39,907 Btalyb'dge, Hyde, &c. Jt. Bd. ; » 170 ae vd 
Ashton-under-Lyne Corp..| , 23 371) + 23) 13 5,051 |+ 527 | Stockport Corporation ...... 15 Me AE Ue » 
Ayr Corporation . » 22 351 - ll] 6 1,023 |- 131 | Sunderland 5 „„ 23 1.473 — 29 12 16,551 |- 177 
Baker Bt & Waterloo Ry... „ 22 | 2,530 | + 1,172 | 15 35,800 |+ 14,106 | Sunderland and рише. „ 19 445 | + 124 25 10,550 |+ 1,339 
Вагпв]еу...... » 14 173; + 18 23 3.762 — 64 | Swansea Trams .............| „, 14 900 | + 9 223 19,193 |+ 464 
Barrow » 14 273 - 29 23 92 |- 85 | Swindon Corporation » 19 159 | + "M 4 T 
Bath Electric Trams, Led. » 19 852 | + 18 | 25 18,363 |- 36 | Taunton ... wl n 14 43 | - 1 | 23 946 |- 78 
Birkenhead Corporation. , 23 1,031, - 16| .. A Tynemouth and District | , 14 266 | - 68 23 4,967 |- 659 
Birmingham et аран, » 156.075 . 11 65,093 eside Trams Co.. 19 4291+ 46 25 10,235 |+ 612 
Birmingham & Mid. . „ 7 769 . 33 17,332 Victoria, Elec. Supply Co. of !| May 19 805 | + 100 8 7,598 |+ 791 
Blackburn Corporation » 19 996 | - 44 | $12 13,716 |+ 663 | Wallasey District Council., June 32 886 | + 36 12 9,804 |+ 185 
Blackpool Corporation . . . „ 20 8351 - 183) N 10,028 |- 1,580 | Walsall Corporation „ 22 510 + 5 25 12,053 |- 529 
B 1 and Fleetwood .. > e ө e I Warrington Corporation.... „, 20 402! + 48| 12 4,358 |+ 125 
Blackp'ISt.Anno's&Lytham > e ө e ә. West Ham Corporation...... » 20 2.329 4+ 28 13 | 28,398 |+ 977 
Bolton Corporation » 232.286 ＋ 100 | 12 27,038 |+ 796 | Weston-super-Mare ......... „ 12 125 - 10 | 93 1,581 |- 130 
Bournemouth „ » 191,533 - 26 J11 19.013 |- 66 | Wolverhampton Со. ......... „ 14 455 T 76 2 10,185 |+ 346 
Bradford Corporation... » 22 | 4,644 | - 70 | 12 55,451 |- 230 „ соп, mo » 19 833 | + 12 22 9,666 
Brighton Corporation... „, 23 891 - 163] 12 10,571 |- 1,018 | *Worcester .. ee] n 14 299 | - 5! 23 6,010 |- 146 
Brisbane Trams .. "i sie $a А xis 175 . Wrexham .. » 14 107 - 2 2 2,274 |- 36 
Bristol Trams & Carriage... н 21 5,007) - 31 | 19 93,114 |— 4,001 | Yorkshire W.R. Trams 23 | 1,169 | + 318 | 25 27,748 
Dgenos ас Belgrano y we - et e ө . _YorkshireWoollen District. „n n 14 1; „015 + 141" 23 ' 21534 + 208 
чепов 8 Elec. Trama... з ТА = M – — -- — м 
Burnley Corporation ......... „ 22 1,218 | + 45 12 13,341 |- 57 C) These comparisions are with the corresponding per period last ye year. Partly 
Burton Corporation ......... » 23 397 | - 11 11 3,415 |+ 234 T ee 
КАЛЕН жее OF . 23 106802 44,990 24 41,426.77 5,058 pa M 
Calcutta ways Co....... » n15,332 R3, 4 41,226,797 |+ 25,05 
Camborne. Redruth „ 22 116 5| 25 | 280 |- 27 COLONIAL AND FOREIGN INVESTMENTS. 
Cardiff Corporation — 22 „ 22 2,080 | — 50 12 24,012 |— 54 : (LAST AT D - | BUSINE 
Oavehill... -| » 14 82 |= 56| 23 1711 j- 41 | & | DIVI- NAME Wed, кш pend | WEEK 20 
Central London Railway sel з» .22 0,466 | — 493 | 25 151,618 |- 15,717 Z \рЕңр ° June 26 ED. Dug. | JUNE 26, 
Chatham & Dist. Lt. Вув...| „, 22 196 | + 124 | $24 16,680. $ sr | — | ee 
City & South London Rly..| , 23 | 3,225) + 849 25 74,450 ＋ 4,382 ge ao High-| Low- 
City of Birmingham ......... » 14 2,931 - 23 64,013 A AYS. &c. & s. d. est. | est. 
Colchester Corporation ...... » 19 200 | — 9 2 5| 4/0 Anglo-ARAMW rd. Shares 8 —84 4 14 0 Ap, Oct] 80, НН 
Cork Electric Trams Co. ... u 20 521 - 3 25 1 10,788 |- 351 6| 2/9 53 per Cent. Cum Pref. . 6§—6 411 9 | Ja, Jul 523 5 à 
Croydon Corporation 5 885 „ 21 1,474 - 113 112 16,880 — 39, 127 St. 67% Do. Permanent 67 Dob. Stock... 184 —137 | 4 7 6 Ju, Dec 137 oe 
Devonport & Dist. Trams...) „ 14 431 , - 25 | 23 10,279 |+ 41 | St. 5% | Auckland Elec. Trams. 5 v Deb. 
Dover Corporation ... s ue. 29 230 | — 62 | 12 2,630 |— 313 (red.) ..... ess] 104 —107 | 4 13 6 | Ja, Jul m 
Dublin & Lucan Railway e| » 2l 138 | + 7| 25 2,623 |- 6 b| 2/0 | Brisbane Electric Trams. Invest. 
Dublin United.. ч „ 21 6,507 | + 1,027 | $25 127.152 |+ 8,301 Ога. 9::—85 |8 2 6|May..| 8h] 35 
Dudley Stourbridge ЕВ » H 850 | + 6l | 23 19,173 |- 327 5| 2/6 | Do. 5 per Cent. Cum. Pref, мо... 4j—5 50 0|My,Nv| 4 
Dundee ee ett - - e. EL e St. 447% Do. 4j per Cent. Db. Prov. Certs.| 98 —102 | 4 8 0 | Ја Jul | 993 
East Ham Council. » 22 359 | - 18 | 12 10,923 |- 352 St. 7% | British Columbia El. Ry. Df. Ord. | 120 —195 | 6 4 0 | Mr, Spt 1232 
Exeter Corporation... » 21 319 | + 24| 12 3,730 |+ 308 | Bt. 6% | Do. Pref. Ord. Stock 1034—1083, 4 12 0 | My, Nv |1073 |107 
Falkirk and District . » 19 274 . E D „St. 5% | Do. 57 Cum. Perp. Pret. Stock..| 102 —106 | 4 14 3 Ja, Jul [105$ |1064 
Gateshead & Dist. Trams...| „„ 14 1,004 | 4- 43 23 22,908 + 766 40 44%] Do. 43 рег Cent. Ist Mort. Debs. 99 — 1022 4 8 0 Ap, Oct! .. а 
Glasgow Corporation......... „ 22 17,676 4 489 3 56,625 |- 1,238 | 100| 447 Do. Vancouver Power Debs.. 108 —105 4 5 6a, Jul vs 
Glossop .. . . „» 22 131 | ~ 5 25 3,367 |+ 60 6| 3/0 | Buenos Ayres & Belgrano Ord....... 4—45 n 9 6 Ap, Oct 4777 BE 
Gloucester Corporation. . e. - e э, — 5| 3/0 ро, 6 per Cent. A" Dum. Pref; 4á—5à |511 6 Ab, Oct 
Gravesend—Northfleet...... » 14 250 - 2| 23 5,316 |+ 59 5| 3/0 i» 26 48—54 5 14 0 |April..| -. | -. 
Great Northern & City Rly. „ 22 | 1,755 | + 103 25 45,347 |+ 326 | бү] 57 5 Б per Cent. Debs. . 105 —115 4 7 C Ja, Jul a 
Gt.Northern,Piccadily,&c.| „„ 22 | 4,210 S 25 98,239 St. 5% Do. 6 per Cent. 2nd Debs. (red. ) 101 —104 | 416 0 Ju, Jul oe 
Greenock & Port Glavgow...| „ 14 698 | - 109 | 23 14,836 |- 21 | St.] 5% | Buenos Ayres Elec. Trama. (1901) 
Halifax Corporation .. ...... 2 es is i dac E Ltd. 95 —100| 5 0 0 Ja, Jul pote] = 
Hartlepool Tramways . . „ H 314 + 14 23 6.03 — 372 | 100| 54% | Buenos Ayres Grand National Li 
Hastings Elec. Trams Co... „ 20 1,010 | + 235 25 21,608 per Cent, Pref. Debs. 100 —3101 | Б Б 9 Ja, Jul | 85 
Hong Kong .. „ene gg 22 | $5,939 | -+ $383 | 12 / 8192, 160 100| 6% | Do. 6 per Cent. 18 Deb. Bonds..| 100 —105 5 14 0 Ap, Oet | .. 
Huddersfield... „ 22 1,606) + 76 13 19,002 |+ 650 5 4/6 | Calcutta Tramways (1 to 137,610)... 74-72 5 3 0|Mr, Spt 71 | 7i 
ae ee i » 22 2,383) + 108 | 12 28,373 |+ — 1,558 | 100 ав | Do. 5 per Cent. Cum. Prof. . . . 64-53 4 7 0 Ja, Jul 104 is 
or atric ounell ...... eee 2s T POR А °, st De tock (red. 104 —107 | is 
Шево Быш бошай | ыз “ian +“ as] E | тт + ass | | #7 Dey fhe it Deb Stock Fea) aol adr |4 d 0 Je gut той | 7 
Ipswich Corporation ......... » 22 419) - 77 | 12 $629 . АРТ] ..| 5% | Colombo Tr. & Ltg. 5% 1st Mt. Db. 96 —100 | 6 0 olay, Nv| .. | -- 
325 of Thanet Co. „ 22 156 = 88 3 12,993 |+ 80 l| 6% | Havana Elec. Ry. Con. Mt. 57 
arrow eee „„ TP 39 14 7 oe 2 2,689 1,000 50 ear ou Bds. 8 a! 85 — 907 Fb 87 "n 
Keighley Corporation — ‚ 20 169 | + 6| 51 7,745 |+ 552 | 100| 5% үк роо » Elec. Tram. b per беш. 4 5 11 0 , Aug 
Kidderminster & District..| „, 14 118 + 5 | 23 2409 |- 124 А “А” Deb. Stock Es 8) —98 | 5 6 8|Ja, Jul =% 
КА 6 rg „ 22 143 | - 9 5 893 |+ 15 b 6% | Do. 6 per Cent. “В” Ditto . 78 -82 |7 6 Ja, Jul 508, ВЯ 
— i s E бе i ТА З : з. Ord. .. 14-1; vs 
Lanarkshire Trams бо. | „ 20 Li] + "3€ | 25 27,17 |+ 3,819 | 100 ol. орет Cone E Pret" „Йе re Ja Ju ap ee 
Lancashire United... „ 19] 1249 + 391 35 79,129 |t 8,065 [ St. B» | Do. 6 per Cent. Reg. Mort. Deb, 95 —11 4 9 0 In, Jul T 
RCC ² Ges 1 188 | - 28 | 23 _3,415 - 242 | st 5% ма: lec. Trams. 57 Deb. Stk. 93 —101 | 4 19 0 Ja, Jul oe 
Leeds ration . » 22 | 6,719 | + 519 | 12 77.555 3, 164] St. 44% | Montreal St. Ry. Sterling 4} per 
Leicester Corporation con „ 3% 2,01, - 36) 25 | 51914 |- e Cent. Debs. (1922) ...... . . . . . 103 —105 | 4 Б 6 Fb, Au 
Leith Corporation .. * 22 Sayi Ae de 208995 = ‘ë St. tZ | Perth E. Trams. Ist Mt. Db. Stock] 102 — 16 | 4 14 3 | Ja, Jul 
Lincoln Corporation . 6565 T 3 КЕ 2 ez Sao Paulo Tramway, Light & Pow er 
72209 стае RI. „ 24 en t 17 25 , 35,939 + 178 Co. $100 Stock . | 123 128 3 2 6 127 кн 
verpool Corporation „ 15 | 1131 | + 199 21 233,726 |+ 3,42 " „ 1% V3 
„London County Council .., 15 32,159 + 6,177 11 336,529 |+ 47'965 | 5 | De. брег Cent. 1st Mt. 5500 Db| a- 5 6 6 Ја, рес УЗ} | 93 
London United ..........| „, 21 7,092) - 191 125 147,09 |+ — 2,703 
westoft .. E „ 23 201; + 22 38 5,992 |+ 809 
Maidstone Corporation „ 22 111— 9|] 1.261 79 ELECTRICITY SUPPLY. 
Manchester „ vis „ 22 1 14,770 | ＋ 955 12 174,063 |+ 13,981 | | 
Mersey Railway .. у „ 22 1,946 | + 309 ! 95 16,169 ＋ — 2,574 5. 8/0 | Adelaide Elec. S'ply Co. 6% Cu. Pr. 43—5] 5 14 0 Mr,Spt| .. "T 
Merthyr » 14 204 | + 1, 23 4,772 |+ 232 | 10 3½ | Bombay E. S. & T. 6% Cm. Pf.£8pd.|— 725—5 5 15 0 T “a а 
Metropolitan Dist. Railway » 23 7.886 - 173 | 25 197,375 |- 4,071 | St.] 434 Do. 4} per Cent. Deb. "n M 95 —98 | 4 1t 9 Ja, Jul | 97 in 
Metropolitan Elec. Trams... „, 14| 5,134 + 1405! 23 98,371 |+ 22,180 b 6/3 | Calcutta Elec. Supply Urd... 71 541 5 8 0 Ap. Oct| 8 7134 
Middleton... stand . Hi 388 - 237 v3 7,481 |- 59 5 ?/3 | Do. £4 paid .. 8—64 bs $i ew pes 
Nelson Corporation 9 4 4 gg 22 146 — 7 13 1,877 |+ 46 bt, 57 oe of Wellington Elec. Lt. and | 
Newcastle-on- Tyne Corp. .. „ 224.048 + 107 12 48,137 T 1,159 | Power 6 per Cent. Reg. Ist Debs. | 43 —51 | 413 0 |Ju,Jul| .. | .. 
Newport (Mon.) . i ‚ 2 629 | - 30 | 12 8,978 [+ 1,386 Dess Elec. Ltg. & Trac. Co. of Aust. 6 | 
Northampton Corporation. , 21 225 -- 1512 5097 |- 181 per Cent. Cum. Fr ef. . . .... 24—24 Fb, Aug 
Oldham, Ashton & Hyde... „ 14 625 — кя 23 13,781 |+ 712 | 8t. 57 Do. dae Cent, Deb Stcek......... 88 —yz 5 8 6 Ja, Jul NE 
Oldham Corporation „ 23 1,873 T 5413 24,913 [+ 1,708 [St. 5% | Elec. Supply Co. of Victoria 6 per 
Perth (N. B.) Corporation . „ 19 152 | + 3 Б 199 — 12 Cent, Ist Mort. Deb. St. 97-9) ,5 1 0 Ja, Jul 95 | 975 
Perth (W. A.) Elec. Trams.“ „ 21 1,351 | - 32 25 36,260 |- 1,091 | St.] 6% | Indian Elec. Sup. & Trac. Со. Deb. | 
Peterborough . „ M 123 | - 2 | 93 2,653 |- 42 St. Rd. Prov. Certs, . -.| 106 — 1095 10 0 Ja, Jul 
Pontypridd District Coun.. " 8 ies фы na 1! 0/32 | Kalgoorlie Elec. Power * Lig. b 
Portsmouth Corporations, „ 22 1,993 - 101 12 22,716. l- 867 per Cent. Cum, Pref. ...... 443 ба Ар, Oct 
Potteries ....... Б uw. ПА 1.913 + 173 93 53,170 |+ g8 | Bt.'57 | Madras E. 8. 8 5 Een Cent. 
Preston Corporation ‚‚ 19 760 | * 56 12! 0,002. + 150 | Constn, Deb. St... 944-974 | 5 2 6 Ap, Oct ee 
Rochdale Corporation ...... ior м8. » ae di А 1 1/6 Rand Eleetrie . #-1 jd 9 : 
Rotherham OAM s a 20 608 ＋ 139 2 6.883 |+ 1,610 1 0/6 River Plate Electricity Co. Ord. 4—4 " April.. де "e 
Rothesay .. ne „ H 920 — 130 33 2,418 |- 215 1122, Do. 6 per Cent. nou-Cum. Pref... 4—1 6 00 мау ..| .. ES 
Balford Corporation spe base: „ 24 4,580 | = І 12 57,769 jẹ 2.055 | St. 57 Do. Б per Cent. Deb. Stock... 97 —100|5 o " Ja, Jul | .. © 
Sheerness ., juod a 12 60 | — 124 1,209 |- 10 5 3/0 | Rosario Elec. Co. 6% Pref. (I-20. 000 5 —54 5 9 6 us Uet| .. 
Sheftield Corporation.. S „ 23 5,893 115 13 71,526 '4 3,152 .. 5%  Bhawinigan Water & Power 5 per 
_Bingapore Trams. ... — 22 83, | T$2, 562 12 Sli |+ 821.821 | Cent. Вав., Scrip . 100 — 10274 13. 0! 0 | Ja, Jul Jul 101 101 то 


(a) These comparisons are with the corresponding period Jast year. 4] Plus 3 days. 


* In cale ulating the yield, allowance bas been made for accrued interest but not 
* Partly electrical. t Minne 3 daye. $ Minus 2 days. $ Plus 2 days. 


for redemption, t Ex Dividend. 
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; Last Price | RATE % BUSINESS Price TE % DIVIDEND | BUSINESS 
NAME Wed., WEEK ТО Eas NAME. тал рси. WEEE TO 
Е Ma | June 26. EF I нр June 28. xp. | ETT а. 
-|Low- , ‘High- - 
- ELECTRIGITY SUPPLY. - два. Реа T ELECTRIC нырае н { £ а.а. i est, | est. 
10; 9/0 | Bournemouth & Poole Elec. ор, Ord.., 10—11 | 6 6 d "Feb, Бері, — б} Qa 6 Cum, Be Ord. — naan a 7 m April Oct i 
10 4% | Do ae еш Com: Second et un 108108 8 14 0 Feb au. 1% Babcock & Wileox Ord. ae — 38—34 | 5 0 April, Oet 342 8H 
о е : 
TE ©, = в 6 J J ] . ee 1 0/74 Do. Pref... 158—1 8 17 0 ee 22 ee 
St.) 440] Do. 4j per Cent. Deb. Stock (red.) ... 5 н 5 0 April. Ог es .. 5| 6/0 | British Insulated & Helsby Cables Ord. 64—8 7 8 0 July, Feb | 63333 
5 3/6 Bromley (Kent) El. Lt. & Power Shares #- 3/410 ul May, Nov 5| 8/0 | Do. 6 per Cent. Pref... " 51— 6} |416 0 | Jan, July | .. и 
3t.| 442) Do. 955 Elec. 8. "e 17 аз 514 6 March.. S. 4 i Do. 47 per Cent. Ist Mort. Deb. red.) 109 —1'5 4 5 9 Jun. July. 
: ME Brompton & Est. Pat 5 бее 174—4 4 6 0 | Mar, Sept | .. St. 4 British Tho oms'n-Houst'n 444 1st Mt. D. 92 986 | 414 3 Mar, Sept | Эг ТА 
St. 4% Coniral Elec. Sup. Co.4z Guar. Db Stock -12 318 0 June, Dee .. 5.. | en тоо 6 55 x 1 —1j 5 Feb. Aug aa lh s 
5| 2/6 Charing Crom End & City BLSup.Co. Go.) 44. a бз re AUR 88 А at Brod с шл ok.. i cu p 8 Jin, шу ре 
9/ 43 per Cent. Pref. ...... — , er oe | А > үзг zr ку 
st 47 t Do. rer Cent. Deb. Stock (red.). .... 94-97 |4 2 6|Jan,July | ..| .. к. 1 35 с Moa EE “Сиш... Sod sd : 10 ^ MID Bept | 
TIEN зир MIR T оа arenes е ос аа, Do shee AERE: амо ср 
Be | 40% M SAU deer Sent. les, d 106 {A 4 Б ^ | June, Dec 1034 í 5 10:0 bci t able Con. Ord. zd хаё bonus 94-104 | 7 2 6 Jan, July 10 | 9 
10| 7/0 | City of London Electric Lighting Ord..| 91-93 |6 3 0| Feb, aug 97 93 | 5 26 Do OE a r Debs, (red.) 1000 1d 4 1 0 Мом ae s 
10 6/0 | Do. 6 per Cent. Cum. Pref. .. ааа o o BA] И и SELMA Do. ep per SAID. nom nu ораму ia 
St. 6% * 55 And Cent. Deb. Stock (red.). . . 191 —194 4 0 9 tne De oe | à 0/95 Pe uos С t. Ist Mort. Deb. red.). S 4 8.0 Feb. Au эз z 
Bt.| 44% er Cent, 2nd Deb, Stock (red.) 97 —100 | 410 0 | Jan, July |100 | .. | St.) 44%] Do. 43 per b Toce уды ie nee : (КАЧЫ emos 
5 a Count Da wan Elec. P. B. Ord... 81—44 5 0 0 April, Oct| . . J| 1/2; [Chadburn's (Ship) Mad ha TO. ...... rm 8 U , March .. | z 
90% | e оре Сен. non Gam. Pret i dpi |5 еп Ambos 2| 2| fum Crompton & Co. (Nor to $638... АИ [oif o Aimo non 
o Do. к z Б 1 6 e ug oe z „ о 1/0 | Crompton & Co. (Nos. 1 to 54,000)......... 1677 21 › oe oe 
10| 60 | "Do. 8 per Cent. Cum . 611 5 4 0 Mar, Sept 1175 118 | 100) 57 106. Ker Gent. Ist Mort. Debs. (тей), 967—097 | Б 3 0| Jan, July | 93 | . 
Bt] 4] Do fix Deb, Stock (all рй (red. 186 18 | 4 2-8 | Jen duly | | [Msi | Dick Kerr & Co: OW ш. T- 416 0 Rept cc da 2 
st d . 2 0 " a б E 0 1 ds z | St. 47 Do. е Cent. Deb. Stock 102 — 105 4 5 6 p an, July | jiez Е 
5 26 R P ва xt 411 0 | Mar, Sept Ё 88 5 9/6 55 eae United (A“ sh. )( £8 pd.) EG -i 1 10 2 0 re Aug | 35 ii 
Bt 44% | Do. 44 Ist Deb. Stock reh. Vä о dae Dos оран Deb Stock ird.“ ШЕЕ и M en E 
5| 5/0 Hove Electric Lighting Ord. — . 02-73 |6 4 O April, Oet| . os 57 Pe: k рег Sait ond Deb ECCE E ui deus Be t . 
5| 5/0 | Kensington & Knightsbridge Ord... j Elec. Corp. Ord. 1 10 0 0 Jan, July 
5 6% | Do. 6 per Cent. 1st Pref.. 6)- 7 4 5.9 Jan, ЈШу | . d Б 35 Do. 6 пке Сил. dx — „. duca 10 Mes NS. A 
8t 47 Do. 4 рег Cent. Deb. Stock (red.). 97 100 4 0 0 КА 8 — 801.4 Do 47 een 1st lock Dei » (red) "osi ee oe July | a 
Ве. 4% | Kensingtn. & Kngtbg. Co.& Notting Hill i 2 i Elect je Construction Co... 38 Jan, deu nol. Wee 
1 Co. (Joint Station) 4% Deb. Stock (red.) 10) - 103 3 17 9 | April, Oct |. . . 2 270 Do. er Cent e ii 7 Ta А July К к 
3| 2/44 | London Electric Supply Ord. ............... nn ч + н Маг, Бери | к | 8t 4% 4 per Cent Регр. Ist Mori, cba. 791—13 | PD res 
st. 4% t Do: ped Cent let Mort. Deb. .. MN | gt 96 4 8 8 Jan, July 94 x a 5/0 Genera кеше р Prefa | 51-5] зи 0 June, Deo 2 ss 
5| 4/0 Metropolitan Electric Sup. Ord. | 6-6 6 8 0 | April. Ось! (e | 6 | : 4% н ы 05 a Буш би cies 92 — i 1 ju 1 
5 28 | Do. 4) per Cent. Cum. Pref. ............ 5-63 |4 6 6| Jan,July|; ..| .. : 10/0 | Hen "d e огно Оор 184 4 1 0 Feb. Au | Yo) 115 
St. 447 7 Do. 4 per Cent. Deb. Stock Ist Mort. 1°6 —109 4 2 9 June, Dec oe os | St 2/3 35 vr Cent. lat Mort. Deb. Stock 105 т 440 Mar. ' Sept ой i» 
St. 347 Do. 8 er Cent. Mrt. Deb. Stock(red.)' 9) -93 | 316 8 | Jan, July „ 10 42 iM ег, Gutta Percha, Ke. Wrks. 105 6 5 0 Feb Aug | 
100 4 2| Midland Elec. Corp.for P. D. Ist Mort. Db. 9s or 1411 9| June, рес | 974 | .. 100 Ом India i5 aap ea Debs » 10 5 : 0 | April ОК * 
10 5% 5 te Deby ye -Ord.(£9 paid) e 1-9. | { z^ : rena . * [1 1 127 Richardeone, тысы Ltd. Ord. 3-12 7 6 0| Nov A 15 
y er Cen eD. ies зал, гы - 7 ee id ^ = oe А2 
ЧЕ | Morente ЕЕЕ ИНЕ ИРКЕ: неа 
9 поп К -Ii | Е 
100 4% | Do 4 per Cent, Mort. Deb. red. 1907. TTV о — —— А » x 
1 3% "Pe E Counties Elec.: Бор ея 01 M jus! Jul. > . 12 24% Jelegraph Construction & Maintenance 1 301—314 5 14 8 | Mar, July 80 |92 
100 447 4) per Cent. Deb. e e. pe 515 0| March ..| | .. [ 100, 47 Do. 4 per Cent. Deb. Bonds (1909) ... 101 —104 | 8 16 6 Jan, July .. ЕЯ 
10| 9/0 Notüng ll Electric Ord... —u— . —b[ 12 е E 8 0 | March Е .. | 21 2/0 | Vickers, Sons & Maxim, Ltd., Ord. 9» | 6 6 6 n: 21i 28 
5| 4/6 | Oxford Electric Ord. . —€— T€ | LR, 1 0/6 | Do. b per Cent. non-Cum. Preference 1011 4 1 0 E 17% 
St. 47 Do. 4 per Cent. Deb. Stock - duum 98 = р | : | в | Feb, fet : .. | st. 5% Do. 5 per Cent. non-Cum. Preferred 113 —116 14 6 0 .. 1140 ° 
5| 5/0 | St. James’ & Pall A nen Ord. ......... 0 =. | 4 18 0 | Feb, Aug R .. d St. 4 Do. рет Cent. Ist Mort. Db. Sk. (red) 102 —104 | 8 17 0 | June, Dee : 
5, 8/6 Do: 7 3 be Cent. Pref, .. ... Tan Jule : .. [1100 44%] Do. per Cent. 2nd Mort. Deb. (red.) 1063 —105 4 6 6! June, Dec 105 xu 
St. 347 er Cent. Deb. Stock (red.) .. £8 -OB | 315 8 Jan, July 10 60 3.6. А ite & Co. 5 per Cent, Cum. Prt. —10 |6 0 0 Jan, July | .. si 
5. 6029р Markets Electric Sup. Ord... 4-72 | ere 125 Avie li: КОБ б Willans & Robinson Ord. е, 14—19 | С Apr, Oct ae . 
St. 4% | Do. 4 рег Cent. Deb. Stock.............. 78 - 17 | 312 : Ар Р n aan 5 = Do. 6 per Cent. Cum. Pref. .............. „ Арг, Осі ! #4 
5 Uo sour ыо d. i ae Ord. as ; 3 89. .. | .. 100 43 | Do. 4 per Cent. Ist Mort. Debs 77 —81 418 6| May, Nov] ..| .. 
ou etro А 
i 0/82 Do. 7 per 985 Cum. Pref... 18—14, і | 0 H 1 05 ef TELEGRAPHS. : | 
8. 495] Do. 4} 1st Db. Stk. Red... 3 8 18 April Oct| . -. | 10 .. | Amazon Telegraph. 3 —34 — June, Dee 
5 2/6 | Urban Electric Supply Ord. ............... 14—2 6 р | Do. Брег Goat Debs. (ted) Sa 58—91 610 0 J Dee he 
2/8 | Do. брег Cent. Cum. Pref, ............ 24-8 730 April, Oct| . 100 52 | pet еп. 008, rede oou. | une, 61 
5 215 v P Deb 4—97 4 12 9 | April, Oct -. St. 15/0 | Anglo-American ......................... 61 —63 6 3 0 F., My, Ag, N E 
St. 43% Do. 44 рег Cent. 1st Mort. De 9 Mar. Sept 9. | ве. 30% Do. Preferred SPAN uc 107 —108 6 11 O|FMyAgN 168 |107 
5| 66 | Westminster Elec. Sup. Ord. . . . „ 93- 55 : is : | Jan July Б | H T Dein eem 198—198 4 9 0 EM Ag. N 193 15 
5 2/3 Do. 4j рег Cent. Cum. Pref. ........| 54—53 | ' a 4% Comercial Макы li Cent. Leb. Stk. 2 —94 | 45 о Jn,Ap, Jy,0! 931 927 
5,0 Cuba Submarine Ог TM 71— 6 ] Feb, Aug ee 
ELECTRIC RAILWAYS, TRAMWAYS,&c. 40 ET 10 10/0 Do. Prefer 1 per Cent.. SES 5 19 E Feb, 85 пе RS 
° Y Db. Hee 90—05 | 4 Jan, July | 9: «s 2/U | Direct Spanis 33—38 5 10 April, Oct| e| - 
St. 4% | Baker St. & Waterloo 4 acd Cg 514 0 | April. oe | oe f Í 570 Do. M per Cent. Cum. Pref. -9% 5 8 0 April, Oct e. : 
1| 1/0 | Bath Elec. Trams Pref. Ord р 12 6) 5/0 Deb. 1 
1 0/6 | Do. 5 рег Cent. Cum. Pref... 1 15 0 0 Jan, July | 50 We De решт. xp use 21 0. Jan зар 15] | 158 
8t. 447 | Do. 49 1st Mort. Deb. Stock (red. ум] 94 -99 411 0 April, Oct | · '" | 90|4/0 | Direct United States Cable. 168—1 5 17 0 |Ја, Ар, Jy. 0 | 
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$ med LX community or a branch of industry are detrimental i the interests of some other section. 

lt seems but the inevitable consequence of change and at some time or other must be faced 

by the parties concerned. Electric power transmission is а case in point. In countries 

where water power is obtainable and coal expensive, and power is needed for industrial 

purposes the erection of a hydro-electric station and transmission line is the most convenient means 

whereby this power may be applied. If coal or oil are available for power production the idea of 

transmission naturally suggests itself. The coal or oil fields would be made the centres around which 
great neighbouring industries would turn. 

But there is an important difference between the interests affected by electric power transmission 
from waterfalls and that from coal and oil fields. In the case of water the power available could not be 
economically transmitted by other than electrical means. In other words, if there were no dynamo 
electric machinery the many waterfalls in the world now harnessed would be running to waste. In 
this instance, however, the utilisation of the falls does not displace any previous section of industry 
at the particular spot. With coal and oil, however, very important businesses have been built up and 
are being successfully conducted in the traffic of these commodities. The actually mining of these 
produets is not affected, but transport concerns relying on the business done between producer and 
up buyer regard the freight charges as important items of their yearly accounts. 

If now we are to have countries, with such natural resources as coal and oil at hand, emulating 
the example of hydro-electric transmission schemes, those engaged in the transport of these products 
are liable to be seriously affected. The freight revenue of a railway or steamship company for coal, for 
instance, niust amount to a large annual sum in countries where coal is widely used for industrial 
purposes. A manufacturing concern may own its own colliery, but it cannot own the railway lines for 
the transport of the coal. The carrying company must be depended on entirely for that. With a pit’s 
mouth steam-electric plant aud a transmission line, the factory would, however, be independent of 
the railway company, and the latter would be the loser to the extent of the custom in coal hauled. 

In this country there are few opportunities of utilizing the energy from waterfalls, but steam- 
electric transmission lines are quite feasible, and a number has been put into operation. But it is 
noticeable that very few of these are at the pit's mouth. Coal must be hauled to the site of the power й 
station, and the railway companies are entrusted with the business of transporting it. The same applies 
to the many other electricity works in the country which depend upon rail or sea-borne coal. The 
establishment of these stations in every corner of the kingdom will have opened up accounts for trans- 
port between the railways and collieries which in the aggregate will represent a considerable annual 
sum. Similarly in crowded industrial areas, where the distances are shorter and there are more factories 
on the ground, the revenue from coal freight charges will be even greater. It is in such areas, how- 
ever, that; power transmission lines are likely to flourish as the consumers are nearer together, and the 
coal mines are in close proximity to the factories themselves. Pit head power plants taking coal direct from 
the ground would be independent of railway transport, and in transmitting energy to the surrounding 
works all coal haulage would also be dispensed with. It would therefore appear that railway companies 
are likely to suffer by the concentration of generating plants at coal pits and other sources of power, 
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WITHOUT SLIP-RINGS 
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Electric Power in Cotton Mins. 


HE discussion of this subject, to which we referred 
at length in our last issue, has been continued with 
considerable energy in the columns of the Man- 

chester Guardian. We are pleased to notice that the 
number of signed contributions to the discussion has 
increased. 

The question of the cost of individual motors, which we 
criticised, was taken up and contradicted by a firm of motor 
makers, who lowered the price from the £35 quoted to £10 
each. For the size of motor in question and for the equip- 
ment of a complete mill we should regard this price as 
approximately correct, and the figure for a good machine at 
that. The controversy has also brought a rope maker into 
the field with a long eulogy of rope as opposed to belt and 
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Large Induction Motor driving Weaving Shed by Ropes. 


(Drake & Gorham.) 
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This contributor 


motor driving of textile machinery. 
(E. Kenyon) endeavours to condemn electric power at the 
outset of his remarks by referring to some nameless instal- 
lation put down four years ago and since replaced with a 


rope-driven equipment.  Breakdowns and heavy repairs 
are quoted against this installation, but the only index to 
its whereabouts is the vague statement that“ а firm in this 
country installed an electrical power plant to meet the re- 
quirements of one of their tenants.” Тһе figures given for 
maintenauce and cost of the plant are also not acceptable 
without the means of verification. 

Again, as is pointed out in a vigorous reply to this com- 
munication, “ the figures regarding capital cost of the two 
systems of drive given are obviously of no value whatever 
to-day." The same writer makes an important statement 
regarding friction losses, and says: “I have not yet come 
across anyone who is prepared to give the exact figures 
representing losses due to 
friction when operating 
under full load, the usual 
practice being to take a 
friction diagram of engine, 
shafting and beltson loose 
pulleys, and assume this 
to represent losses which 
will, on a well-designed 
plant, figure out to any- 
thing from 23 to 50 per 
cent. of the total power 
required. But how often 
do we find, on starting 
up in the morning, par- 
ticularly during the win- 
ter, that this figure шау 
be considerably inereased. 
I have known instances 
of diagrams being regis- 
tered quite 20 per cent. 
in excess of the ordinary 
running load when taken 
during the first hour of 
operation." The same 
writer adds, in regard to 
the so-called unreliability 
of electric driving: “ My 
experience, covering a 
peried of 12 years, has 
proved to me that, given 
the same amount of at- 
tention as is usually de- 
voted to the rope- or 
belt-driven plant, there 
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is nothing to fear as re- 
gards breakdown " ; * that 
electricity for the trans- 
mission of power to 
machinery, whether group 
or individually driven, is 
better than the rope drive, 
no one having had experi- 
ence with the two systems 
can doubt." 

An engineering corres- 
pondent of our contem- 
porary also criticises the 
efficiency figures we took 
in our last issue for 
purposes of comparison. 
Among other statements 
this writer says that ap- 
parently we “think that 
the efficiency would be 
less with the electrical 
drive for it 1s stated that 
if the steam-driven mill 
were speeded up until 
equal to its rival the 
frietion losses would in- 
crease." The point we 
wished to make, and it 
seems to have been over- 
looked by this contribu- 
tor, was that the figures 
for increased production 
with electric driving were 
based on such increased 
shafting losses as were 
noticeable at the higher speeds. If the steam drive can be 
increased in speed also to give greater output, then the losses 
also must be raised in proportion. In other words, although 
the steam mill may be speeded up to increase output, its 
losses will not be less but greater. The writer also takes 
à table of efficiencies of 60 cycle motors, and endeavours 
to argue from this that the losses with individual and 
group driving from steam-driveu generators would be 
respectively 40 and 38 per cent. In the case of group 
driving, which 18 at present most commonly adopted, the 
efficiency of motors of from 25 Н.Р. to 150 H.P. is taken as 
10 per cent. To this must be added a mean of 10 per 
cent. for the losses in the drive from the motors to 
the machines, and 8 per cent. for generator and cables 
(5 and 3 per cent. respectively), or 28 per cent. in all. 
By some inysterious calculation this figure is given as 
38 per cent., or 10 per cent. to the disadvantage of electric 
driving. On the subject of “friction” load the writer 
states that 19 to 21 per cent. is a fair average for a weav- 
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Motor built into Wall of Mill driving Three Floors of Spinning Mules by Ropes. 


(Drake & Gorham.) 


ing shed. Immediately after the term friction load is 
defined, apparently for our benefit, as the 1 n.r. developed 
by the engine when driving itself, the rope race, the mill 
shafting and gearing, together with all belts and ropes 
connected to cotton machinery, these belts and ropes run- 
ning on the loose pulleys of the machines.” If the friction 
load or idle loss of a weaving shed is 19 to 21 per 
cent., what must the running loss be? As another writer, 
quoted above, remarks, no figures of these losses have been 
published. While it is true they might not advantage the 
electric group drive they would probably present the case 
tor the individual drivein a more favourable light. What 
is badly wanted for purposes of comparison is a batch of 
figures regarding the total losses in a mill with all machi- 
nery working. 

In the discussion to which we have drawn attention 
there has been constant reference to the use of isolated 
plants for the generation of the necessary energy. The 
subject is not dealt with in any detail from the aspect of 
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of cotton-mill driving will be noticed a number of illus- 
OTH R trations of typical methods of applying electric motors. 
A matter dealt with by one of the contributors to the 
discussion is of some importance in its relation to the elec- 
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power in bulk supply despite the fact that there is an trie drive. It was claimed for steam operation that any 
undertaking in the cotton district ready to give a service. unsteadiness in the engine was partiallysmoothed out by the 
Most of the largest mills at present in operation are driven flywheel effect of the whole of the mill machinery. Uncon- 
from independent turbo-generators on the mill site. The sciously this writer has touched upon one of the most 
relative merits of the two systems will bear comparison, valuable features of the electric drive the steadiness of 
and we hope to see this phase of the subject discussed inan the machinery actuated by grouped motors. The moving 
impartial manner at no distant date. Inasses in a 100H.P. induction motor are considerable, 
Accompanying this further contribution to the problem апа inust contribute greatly to the flywheel effect of the 
mil equipment. The 

— AN } rotor of such a motor 

m would weigh anything up 
to & ton, and will store 
up much uss ful energy 
at the speeds common to 
mill practice - 300 to 200 
revs, per min. Six such 
motors on the main floors 
of a mill will do much to 
sive smooth running to 
the various mules and 
frames. With mules es- 
pecially, where the power 
deinanded varies so much, 
it is desirable, to avoid 
constant breakages of the 
yarn, that the shafting 
speed be regular and free 
from jerks. There does 
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> y E doubt that electric motors 
a flywheels on the power 
— system tend to absorb 
Weaving Shed driven by 21-25 B. H. P, Induction Motors geared to the Tranverse Shafting. out energy when sudden 
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demands are made on the shafting for extra 
power. Ifresearches were made into this phase 
of the electric drive and tests conducted with 
speed-recording instruments, such as the tacho- 
graph, the regularity of the'turning moment would 
be conformed in a manner difficult to refute. We 
have seen speed charts comparing engine and 
motor driving of mill shafting which showed up 
thelatter to gr reatadvantage, but nodetails accom- 
panied the ‘charts as to the class of machinery 
driven. Moreover, а test to be severe would be 
one taken оп а floor with spinning mules driven 
from, say, a single motor. It is also evident that 
if the flywheel effect of a few large motors is so 
marked, it would be infinitely greater with many 
smaller motors, which in the aggregate would 
represent heavier moving masses than the lesser 
number of larger machines. It is unfortunate 
that the conditions of driving textile machinery 
do not admit of regeneration of energy, particu- 
larlyas the general use of induction motors would 
render the problem comparatively simple. At 
present, however, there does not seem much 
prospect of anything being accomplished in this 
direction. 

We feel that the admission to the columns of our con- 
temporary of opinions on this subject will spread interest 
in electric driving апа probably create close investigation 
into the substitution of steam by electric power in mills. 
The Engineer, in commenting editorially upon the dis- 
cussion, considers that electrical engineers are too apt to 
feel that, because electric driving has proved eminently 
successful in other industries, it will also be found a 
desirable substitute for steam in textile mills. "There 
is considerable truth in this statement, and the proba- 
bilities are that there will need to be greater co-operation 
between textile experts and electrical engineers to 
ensure the proper solution of certain problems. Unfor— 
tunately that co-operation cannot be expected in a general 
way for some time to come. There are many interests 
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Interior of Spinning Room showing Induction Motor bolted to Ceiling, 
and driving Mules by Belt. 
( Westinghouse.) 
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Large D.C. Motor driving Textile Machinery by Ropes. 
(Dick, Kerr & Co.) 


bound up in the present state of affairs in textile districts. 
Steam engine builders have works to keep going and orders 
for steam-driven mills must be obtained if they are to re- 
main in business. Naturally they will oppose electric 
driving. If individual driving of machines were adopted 
helt and rope makers, shafting and pulley makers and 
innumerable allied trades would be deprived of a mar- 
ket for their products. Electric power in simplifying 
transmission methods will also remove the basis of 


trade from beneath many who flourished under former 
conditions. 


If for no other reason than this the advance of 
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electric driving iu the textile industries must be steady and 
slow. The laws governing the changes necessary to pro- 
gress, in providing for the uprising of the new order of 
things, also control the rate at which the old and supplanted 
methods shall disappear. 

We can safely assert that the conditions to be satisfied 
by electric driving in the textile industries are quite dis- 
tinct from those met with in other industries The 
character of the work and the load it provides, the hours 
of running, the interdependence of departments and— 
probably most important of all—the peculiarities of the 
central interests around which cotton and cloth production 
turn—these all combine to present a problem of extreme 
complexity which must be approached with a full know- 
ledge of allthe faets. Another factor must also be taken 
into aecount, the prejudice against anything new, and as it 
is termed foreign, which prevails in textile distriets. It is 
the product of a form of local patriotism which is particu- 
larly active in this industry. We have reason to believe 
that it is carried to an extreme and is very difficult to cope 
with. At the same time, there are undoubted evidences of 
its being broken down. New ideas are being imported 
with new mills. Advocates of steam are suggesting alter- 
natives to methods once religiously followed. The spirit 
which prompts a preference for these will also temper with 
good judgment the opinions held of proposals which, seem- 
ingly drastic, are pregnant with possibilities of success. 

Great movements make slow progress. The progress of 
electric power in thetextile industries, though it may be slow, 
will, we are convinced, be none the less sure. One of its 
chief barriers is prejudice. A number of mills electrically 
driven, with data available a: to production, costs and 
quantities, will help to break down this barrier. Its removal 
wil give a marked impetus to the progress of electric 
power in an industry sorely in need of it. 


P 


2,000 H.P. Steam Turbine Installation driving 120,000 Spindle Cotton Mill. 
(Electrical Co.) 
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Commercial Development of 
Central Stations. 


The man in charge of a central station 
who is an engineer and not a commercial 
man will usually regard the contractor 
us something of a necessary evil on the undertaking. 
From electrical time immemorial the contractor has done 
his best to “ boost” up the station load by getting business, 
though he has, of course, had both eyes on himself and little 
or no thought for the station during the process. In fact 
both the supply authorities and contracting firms have 


Contracting 
. Co-operation. 


been at loggerheads, and consequently matters have 
gone none too smoothly for either. А mutual agree- 


ment to disagree seems to have been settled be- 
tween the parties. А contractor in a new district 
will begin by falling foul ofthe rules drawn up by the supply 
authority. Finding it impossible to get these altered he 
keeps just withiu the letter of the law and spends much 
time 1n endeavouring to evadeit altogether. Now we hear 
much of co-operation in these days, but as far as electricity 
supply is eoncerned it seems to amount to co-operation 
among contending parties. Combination for contention. On 
the one side the contractors, on the other the station engi- 
neers. We know of no occasion on which both have met 
in conference. There is no combined annual convention at 
which both sides can discuss their respective grievances 
or both agree to sink their differences. If the service of 
electricity for all purposes is to be conducted on sound 
commercial lines, there must be co-operation wherever 
that desirable link can be forged. Of late an important 
eoncession has been made by the station engineers. An 
unconscious concession, we admit, but, nevertheless, a 
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concession. We refer to the show of activity on the part of 
electricity departments to get new business. Hitherto the 
contractor had to do all this. He will welcome what may ap- 
pear a trespass upon his preserves as a sign of the unbending 
of the station engineer, a willingness to undertake work 
beneficial to himself and the contractor. We hope that this 
appearance of agreement upon what is, after all, an object 
for the common good will develop and be the means of 
binding more closely the interest of contracting firms and 
electricity departments. 

The dictionary definition of this term 
is, “dealing in small articles," * petty bar- 
gaining" Мт. S. E. Fedden in his presi- 
dential address to the I.M.E. A. at Sheffield this week made 
use of the expression in the sense that it was something to 
be avoided by station managers in the conduet of new com- 
mercial departments. Evidently Mr. Fedden fears that 
with the circulation of “ boosting” literature electricity 
supply undertakings are liable to lose caste and descend to 
making use of those trading methods commonly associated 
with *huckstering. Now we think the use of the term 
referred to, unfortunate, as it may convey a wrong im- 
pression to the minds of many station men and cause 
them to get a mistaken idea of publicity literature. We 
must adinit that in the character of some of its “ boosting" 
literature, many American undertakings have adopted ex- 
treme methods whieh reduce them to huckstering levels, 
but then American advertising is peculiar and most difti- 
cult to apply outside the United States. British station 
men have done во little in the circulation of pamphlets and 
other published matter among their consumers that it is 
yet too early to raise the cry of huckstering" Nota tithe 
of what Americans have already accomplished has yet been 
attempted in this country, во that we are not in a position 
to judge whether electricity supply has received good or 
harm by pamphleteering. | 


H uckstering. 
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Proaress of Electrical 


Enterprise. 


E have frequently directed attention in these 
\ columns to the important influence which the 
- development of electrical industries is likely to 
have upon national affairs. Especially have we emphasised 
the necessity for encouraging the business of power in bulk 
supply, so that the industries in the particular districts 
may benefit by the service given from electric power 
mains. Much valuable work is being done in the great 
industrial centres of this country to enthuse manufac- 
turers with the electrical ideal as embodied in a power 
supply from large generating stations, but very few of 
these manufacturers know the unnecessary difficulties 
placed in the way of this branch of electrical enterprise. 
One of the chief facts which power users, particularly 
those requiring power on a large scale, are at present badly 
informed upon, is the marked economy obtained by the 
concentration of electric power plant at some central point 
frem which energy is distributed over an extensive area. 
In a series cf articles recently contributed to Zhe Times 
Engineering Supplement, and now obtainable in book 
form,* Mr. E. Garcke points out the great value to 
the consumer of this concentration of the power plant. 
“Concentration of the load should be the axiom of 
modern electric power distribution.” That this redounds 
to the benefit of the consumer is indicated by an example 
which is taken, and which we quote in full. “In 1901, 
when the Newcastle Company was emerging from the 
stave of a simple electric lighting company to that of a 
large power company, the total costs per unit were 1:054. 
The output was then about 23 million units per annum. In 
1905 the output rose to over 30 million units (mostly for 
power and traction purposes), and the. costs fell to 0:564. 
per unit, which must be regarded as low, considering that 
the figure representing the ideal combination of the best 
points of all the electricity supply undertakings in the 
country 15 0:414. Between the same two periods the average 
price per unit obtained fell from 2104. to 0:904.” This 
is à typical example of what has been done by the estab- 
lishment of a supply centre and distributing electric power 
"to supply," as Mr. Garcke says, “from one huge station 
as many demands as possible—railways and tramways, 
chemical works, shipyards, quarries, mills and every тану 
of industrial enterprise, large and small.” 

We find Mr.Garcke in complete consonance with our views 
on the subject of “industrial redistribution ” and the enor- 
mous influence which electric power supply is likely to 
have upon the migration of factories from congested areas 
to spots remote from crowded districts and adjacent to the 
more pleasant parts of the country. Since the ultimate cbject 
of electric power schemes is to provide cheap power ab any 
point over a wide area, they afford an agency whereby 
industrial centres may be induced to move into open dis- 
tricts, where the beuefits of cheap land and water, low rates 
and taxes and freedom from irksome restrictions are obtain- 
able. Cheap transit—the remaining important desideratum 


—can be supplied by the saine agency. From this point of 


view clectric-power schemes will bring about a real indus- 
trial redistribution which will encourage the segregation, 
not the aggregation, of factories and other centres of 
activity. That this is no theoretical vision is demonstrated 
by the fact that the Newcastle Company and the North- 


„The Progress of Electrical пране : 
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Eastern. Railway Co. are co-operating in a scheme for 
the development of new sites for factories in districts 
at present untenanted, but shortly to be made eligible by 


-the provision of cheap power by the one and cheap transit 


facilities by Ше other. This movement deserves to be 
watched with the keenest and most sympathetic interest 
by all who are concerned with the national welfare.” With 
these trenchant remarks Mr. Garcke concludes his treat- 
ment of the power in bulk problem. We think his little 
book should be distributed widely among the great captaing 
of industry in this country. The chapters on electricity, 
supply in bulk directly concern the future of power under- 
takings, and consequently are of vital interest to those in 
charge of important industrial concerns. There is much 
information on the subject which needs disseminating, and 
the sooner it is acquired in industrial circles the brighter 
will be the prospects of the power companies now estab- 
lished in various parts of the country. 


Induction Motor Pianer Drive. 


HE most common form of drive for planers, whether 
from line shafting or individual motors, is by fast 
and loose belts with jockey pulleys. With this 

arrangement the motor runs constantly in the same direc- 
tion, the planer table being reversed from the pulleys and 
belts. At the instant of reversal the demand for power is 
at its maximum, and will reach as much as five or six 
times that required for cutting. Mr. Н. P. Fairfield 
publishes in the “ Journal” of the Worcester (Mass.) Poly- 
technic Institute some results of tests on a 36 in. by 10 ft. 
planer driven by а 10 н>. induction motor. The tests 
were carried out to ascertain the influence on the power 
consumed, the changing the length of the stroke and by 
using a flywheel. The weight and diameter of the flywheel 
were kept as small as possible, and it was fitted to the 
highest speed shaft on the planer. The wheel was designed 
to "have sufficient. inertia to store and restore energy for 
taking care of the shock of reversal without material change 
in the speed of the motor. The planer was worked at from 
one-half to full stroke, a condition which would most prob- 
ably be met in practice. "The problem was resolved into 
that of a long stroke with a definite nuniber of reversals 
to surface a given area, and that of one-half the full length 
of stroke and double the number of reversals to surface the 
same aren. Following are the results obtainéd : With a short 
stroke of 5 ft., without the flywheel, the power consumed 
was 1:848 kw. hours to surface 2,160 sq. in. For the long 
stroke, without the flywheel, 1:628 kw. hours were required 
to do the same work. Adding the flywheel, the same area 
was surfaced with the short stroke with an expenditure of 
1:302 kw. hours. The corresponding figure for the long stroke 
was 1240 kw. hours. These show that the percentage of gain 
of the long stroke over the short stroke, without the tly wheel, 
was 12, For the short stroke with the tlywheel, over {һе short 
stroke without, the gain was 29:5 per cent. The long 
stroke showed a gain when the flywheel was used of 32:9 
per cent. Following are the costs of power per hour for 
the various conditions: 43d. for the short stroke without 
the flywheel and 414. for the long stroke. Тһе short 
stroke with the flywheel costs per hour 34d.; with the long 
stroke, similarly operated, 31d. The price of energy is 
taken at 23d. per kilowatt-hour. This latter figure is 
comparatively high for electrical energy and might 
reasonably be halved for prevailing practice in this country. 
It would be interesting to know in what way the tlywheel 
method could be applied with the direct motor drive. 
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Iron Clad Diuas tor Cranes. 


T^ adoption of electric travelling cranes for docks, 
wharves, warehouses, &c., has created a demand for 
a convenient means of coupling the same to the 

power circuits through flexible cables. It is not always 

possible to supply these cranes from an overhead trolley, 
as in most instances the wire would seriously interfere 


View of Plug and Socket when closed. 


with the lifting and slewing operations. Sockets must 
therefore be placed in the ground at suitable intervals, 
and a plug and flexible armoured cable be used. We 
give illustrations of a new design of crane plug and 
socket manufactured by A. Reyrolle & Co., Hebburn-on- 
Tyne. The object of the design has been to produce a 


View of Plug fitted in Socket. 
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TELEGRAMS: 
HtNLEYS Works 
LONDON. 


piece of apparatus, which while being electrically effi- 
cient would also be mechanically strong ani capable of 
withstanding rough usage. The socket and cable terminals 
ure fitted into a large cast-iron box which is sunk into the 
ground, being secured by four bolts passing through feet at 
the box corners. The lid is also held in position by four 
bolts and aceess to the socket is given through a hole, 
This hole is normally 
closed by an iron cover attached to the box by a short 
length of chain. The plug is of the recessed pattern, the 
two connecting tubes which fit ou the socket prongs being 
embedded in insulating material. The cable end is closed 
by an iron cap which is ample protection for the connec- 
tions and the plug contacts. 


A.C. Automatic Starters. 


HE employment of a solenoid for starting switches is 
accompanied by a marked reduction in the cost of 
cables under automatic conditions of control. 

The apparatus to be operated by motor may, with 
solenoid control, be situated a considerable distance 
from the device which goyerns the motor speed. The 
provision of a solenoid 
starter for alternating- 
current circuits makes it 
possible (о instal induc- 
tion motors for automatic 
operation, The Adams 
Mfg. Co, New Bond- 
street, W., manufactures 
а range of such starters, 


and also small control 
switehes for use with 
them. 


Fig. 1 illustrates a sole- 
noid switch for use with 
small alternating- current 
motors, Which are usually 
started up without the 
insertion of a resistance, 
The switch consists of a 
D.P. knife switch entirely 
immersed in oil, the mov- 
ing contacts being oper- 
ated by a single-phase solenoid. We are informed that the 
solenoid has no objectionable hum, and that the pull on 
switch rod is sharp and positive. A pressure regulator 1s 
provided for use vith these switches when the motors 
drive air compréssors, and this regulator is of the dial 
type, with central needle. The travel of this needle 
between certain limits can be adjusted to cause the motor 
to Le started and stopped as desired. 


a 
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Industrial Copics. . . 


E have referred in previous issues to the changes 

үү made in the construction of machine tools since 
the introduction of variable speed motors capable 

of being mounted directly on the tool itself. When this 
practice was first followed the motor 

Motor Tools. practically took the place of the belt pulley 
and simply drove the machine by chain or 

belt as was most convenient. This stage in the development 
of the motor tool was to be expected as too drastic an 
alteration could not be made at once. Moreover the 
right type of motor was not available, and speed 
changes were made on stepped cones as previously, from 
the line shafting. The process of evolving the motor 
tool has been going on, and it is noticeable how the motor 
is, so to speak, being. pushed nearer to its work. Where 
at one time several mechanical links existed between the 
motor shaft and the tool driven, the number of these has 
been reduced and the drive from the armature is more nearly 
direct than it was previously. Radial drills, for instance, 


are commonly driven from a vertical shaft by chain or belt, 


the shaft being in turn belted or geared to another shaft 
which was in turn driven by the motor itself. A stage nearer 
the drill spindle was reached when the vertieal shaft was 
dispensed with, the motor mounted at the top of the stan- 
dard and the spindle driven direct from the motor. The 
final stage is that in which the motor is mounted over the 
spindle itself and coupled directly to it. We recently saw 
in operation a multiple-spindle drill treated in this way, a 
large motor being fixed to the end of the radial arm and 
driving the spindle from which all the drills were operated. 
With a speed variation of from 3 to 1 the motor was equal 
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to any work puton it. Similarly with grinders and polish- 
ing tools. Тһе motor here takes the place of the central 
pulley and the emery wheels or buffing discs are placed on 
the motor shaft. 

If this tendency to get the motor nearer to the work, 
with a view to reducing the losses between the two, is 
followed logically, we shall find many radical alterations 
in machine tools in a few years. With a reliable, efficient 
variable speed motor at command the designer of machine 
tools has considerable assistance in bringing about this 
desirable combination of motor and tool. Quite the greater 
proportion of the operations needed in machine shops 
depends on rotary motion, and this fact materially helps 
the adaptation of the electric motor to such operations. 
The trend of machine tool motor design appears to be in 
the direction of a type of machine upon which many altera- 
tions of speed can be made. This pattern will, as time 
goes on, be more and more adapted to the driving direct of 
all those tools which require purely rotary motion. Such 
machines as planers can also be operated direct, but at the 
moment the tendency is to drive this type of tool by belt. 

Milling cutters, saws, sinall boring mills, and drills are 
adaptable for direct motor driving, and it seems to be only 
а matter of time for subsidiary gearing to be dispensed 
with. Many electrical manufacturers are setting a good 
exainple by arranging their machine shops for individual 
driving, and much of the experience of machine tool 
makers has been acquired under the practical conditions 
prevailing in such shops. In many instances judicious 
co-operation between the manufacturers of electric motors 
and the tool maker will result in a combination between 
the two being effected, the results of which will be reflected 
in the designs, both of the machine tool and of the motor 
driving it. 
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€ ditorial. 


WE deal again at some length in the 
Textiles and . . ; ; 

Electric Power. Current issue with the subject of electric 
driving of textile mills. We have recently 

inspected two large electrically-equipped mills in Lanca- 
shire and can vouch for the excellent way in which motors 
can be adapted to the work. More particularly is this 
noticeable in old mills driven by wheel gearing and using 
beam engines. We find on inquiry that the number of 
such mills is comparatively large, and that, despite the 
heavy losses in such a method of transmission, these 
mills continue to run and compete with more modern 
types. Here is an opportunity fur electric power plants 
and one which might be worth following up. Obviously, 
the best possible course to adopt to improve the working 
efficiency is to instal electric motors in preference to rope 
driving, as the motors can be more readily adapted to a 
portion of the older shafting than ropes. One of the mills 
we went through has been converted from the gear drive, 
and the change appears to have been completely justified 
by results. Where electric driving must compete with 
modern mill engines and a uniform rope drive the differ- 
ence between the merits of the two systems is less marked, 
and the electric drive must rely on flexibility, ease of 
control and speed uniformity to carry it through over the 
head of its rivals, the steam and the gas engine. While we 
should like to see a greater number of mills driven by pur- 
chased electrical energy, we cannot but feel that the 
isolated plant is doing good by stimulating great interest 
in the electric power problem as it concerns the textile 
industry. Competition between the rival methods is likely 
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to continue keen, but each new couquest for electricity 
will give impetus to the movement and will subsequently 
create a desire on the part of the many mill combinations 
to adopt an electrical standard for mill work. The value 
of the concentration of the power units in large stations 
will then become more apparent, and motors now actuated 
by energy from isolated plants may be operated from the 
mains of a power in bulk undertaking. 


The development of large machine tools 
has resulted in the introduction of new 
methods in handling heavy work. The 
planer is a type of tool which has been greatly improved 
and applied extensively in engineering workshops. Its 
more recent progress has been marked by the use of indi- 
vidual motors for driving purposes. At one time belts 
driving from line shafts with jockey pulleys and reversing 
arrangements were commonly employed for the operation of 
the planer table. By theaid of the single motor drive with 
reversing controllers a cumbersome rig of belts may be dis- 
pensed with and the power required to drive the machine may 
bereducedappreciably. Much research work has been done in 
this direction which has resulted in important modifications 
being made in the planer design. The motor, for instance 
if a variable speed reversing machine, can be coupled direct 
to the threaded shaft by which the table is worked. This 
dispenses at a stroke with belts and pulleys. The use of a 
flywheel is also attended with some economy, as is pointed 
out elsewhere in this issue, but this addition requires the 
retention of belts and pulleys, as the motor must always 
run in one direction. The figures given are, however, of 
some considerable interest. 


Motor Driven 
Planers. 


We frequently hear, during visits to in- 

5 of stallations of electric power plant, various 
ulk Supply, ae . 

opinions expressed of the service to be 

obtained from some central source of energy, such as a large 

power company. А week or two ago а view was expressed 

by the manager of a factory operating some 2,000 н.р. of 

private plant, which may probably represent that of many 

others similarly situated. We inquired why an agreement 


had not been entered into with the local power company 


to supply at a cheap rate. His answer was, that assuming 
the agreement held for five years, at the end of that time 
he would be at the mercy of the power company, who 
might, on the expiration of the agreement, insist on rais- 
ing the rate. “They could charge me any price they 
liked," said the manager, “and I should have no redress.” 
If this is the pretext for spending many thousands of pounds 
on steam-raising plant and generators we can only say that 
power users are taking too much trouble to be unduly 
suspicious. While it is true that the factory would depend 
for its operation on the supply service, it is inconceivable 
that, after the expiration of any agreement, a power com- 
pauy should be contemptible enough to take advantage of 
its customers. But quite apart from this, the prospective 
consumer loses sight of the fact that the charges of the com- 
pany are fixed at а definite maximum by the bill which 
gives it power to supply. With opinions such as the above 
prevalent, it would appear remarkable that the power com- 
panies are able to obtain large consumers on their mains. 
But nothing is more difficult to combat than suspicion. 
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pendent of weather 
and are under per- 
fect control. 


LONDON: 13, Victoria St. 
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Sirocco 


Induced Draft System. 


Davidson & Са. Ltd., 


Sirocco Engineering Works, 


Belfast. 


MANCHESTER: 37, Corporation St. 


PRESSURE. 


Difficulty is often 
experienced in 
maintaining con- 
stant steam  pres- 
sure, with the result 
that machínery 
slows down. The 
Sirocco system 
keeps steam steady 
at blow-off point by 
maintaining high 
furnace tempera- 
ture, 


GLASGOW : 53, Bothwell St. 


F 


DIRECT or ALTERNATING. 


А 


ALL TYPES 
IN STOCK. 


N 


SUN 


118-120, Charing Cross Rd., LONDON, W.C. 


OCsclliating and Revolving 


ASK FOR NEW PRICES FOR 1907. 
THE 


ELECTRICAL "gEGABILIS LONDON 


CO., LTD. 


TELEPHONES: 
229 31 } GERRARD. 


». 


the controller pedal This Я 


SUPPLEMENT to “The Electrician," June 28, 1907. 


78 


Electric Capstans. 


ESSRS. CROMPTON & CO., LTD., are 
making a new line of Electrically Driven 
Capstans at their Chelmsford Works. 

These Capstans are built in two principal types, 
one for railway shunting work, and the other for 
dockyard purposes. The two types are similar 
in construction but differ principally in their 
dimensions and in the arrangement of the 
accessory fittings. 

The railway type Capstan is usually 
made to haul a train having a dead 
weight of about 100 tons at a speed 
of about 150 ft. per minute on the level, and it 
must also be capable of starting the train, or a 
portion of it, on a gradient or against other 
adverse conditions. The Capstan head is carried 
on a vertical spindle to which is keyed a worm 
wheel with phosphor bronze rim and a mild steel 
worm connected directly to the motor spindle 
engages in the teeth of this wheel А ball 
thrust bearing is provided to take the end thrust 
of the worm, and the whole of the gear 18 con- 


Railway 
Capstans. 


tained in a cast-iron gear box provided with 


proper lubricating arrangements. | 

For starting the Capstan а special 
form of controller is used, operated 
by a foot pedal and arranged in such a way that 
when the pedal is depressed the motor starts, 
and as it runs up to speed the resistances or 
other controlling devices are cut out, a period 
of about 5 seconds usually being allowed before 
full speed is obtained. This arrangement is 
provided so as to avoid undue | 
shocks on the gearing and too 
large a rush of current from 
the supply. The design of 
this controlling gear is of tlie 
very highest importance, and 
Messrs. Crompton & Co. have 
given a great deal of atten- > 
tion to it and evolved con- 
trollers for dealing with all 
possible systems of supply. 

As there is a con- 
siderable amount 
of energy stored in the motor, 
gear and Capstan head it is 
necessary to provide a brake 
so as to bring the head to 
rest promptly on releasing 


Control. 


Brakes. 


brake is usually of the double 
shoe type gripping on to а. 
pulley attached to the motor 
spindle and operated either 


4 


directly by the foot pedal ог else by means of a 
pot magnet connected to the motor circuit. 
Dockyard Capstaus are usually 
much heavier than the railway type, 
being designed for hauling large 
vessels into dry dock or alongside a pier or 
wharf. This requires a pull on the rope of 
from 3 to 10 tons and the speed is from 25 to 


40 ft. per minute, according to whether the 


Dock 
Capstans. 


. vessel is being hauled broadside on to the wharf 


or end on into a dry dock. With these Capstans 
it is usual to provide a set of spur reduction 
gear in addition to the worm gear, and it is often 
found convenient to attach a pawl to the Capstan 
head, which engages with a ratchet path in the 
Capstan case and enables it to be used as a bol- 
lard ; sockets for hand-spikes are also provided, and 
provision for disconnecting the Capstan head from 
the gear is fitted so that in cases of emergency the 
Capstan could, if necessary, be worked by hand. 
In Dockyard Capstans the charac- 
9 teristic curve of the motor is of some 
considerable importance; for instance, 
a motor with a series characteristic is the most 


suitable for dry-dock work, аз it enables Ше. 


Capstan to give increased torque at a reduced 
speed when hauling the ship against the wind 
and to haul in the slack rope rapidly, and so keep 
the Capstan always ready to give a pull if re- 
quired, when the ship is coming into the dock 
with the wind behind it. On the other hand, 
when bringing a ship against a pier or wharf 
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Crompton Dock Capstan. 
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Current Curve of D.C. Series Capstan Motor. 


there would be a tendency for a series motor to 
overload itself, especially if it 1s not doing the 
whole of the work, but operating in conjunction 
with the steam winches on the deck of the ship. 

For railway work a motor with a series charac- 
teristic is always found the most suitable. The 
simplest form of Capstan is that in which a series- 
wound direct-current motor 18 used. With a 
properly wound motor in this type of Capstan it 
is possible to do away with starting resistances 
and automatic devices altogether, it having been 
found in several cases that as the motor starts 
principally on light load, and has a most powerful 
field at starting, the initial current does not 
excced the full load current. There are cases, 
however, where restrictions are placed upon the 
initial current which necessitate the use of start- 
ing resistances and automatic switches, and 
above is given a copy of a recorder chart taken 
with a series-wound direct-current Capstan 
and one of Messrs. Crompton & Co.’s special 
Capstan Controllers, such as can be seen in the 
illustration. 


When dealing 

A.C. zi $i ve 
Motors, With alternating 
currents other de- 

vices are used. It is best, 


whenever possible, to use a 
motor with a short-circuited 
rotor and limit the initial 
starting current by means 
of a star mesh controller with 
a time device to change over 
the connections from star to 
mesh after a period of about 
three seconds has elapsed. 
This will enable a Capstan to 
start and accelerate with a 
current of not more than 
about 14 times full load cur- 
rent, and if it is necessary 
to still further reduce this 
current it can be done by 
adding to the Capstan motor 
a centrifugal clutch, such as 
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is described later in connection with single-phase 
Capstans. ; Е 
For single-phase circuits Messrs. 


Singlee Crompton & Co. often supply motors 
Phase f } | Р : E d Е | М 
Motors. Of the repulsion type. They have 


two principal advantages, namely :— 
A characteristic curve corresponding very closely 
to that of a series-wound direct-current motor, 
‘and a high starting torque with a small starting 
current. Special attention has been given to the 
windings of these motors, and a series of them 
has been designed, having a low power factor 
and high efficiency and running without sparking 
at the brushes under the varying conditions met 
with in Capstan work. 

There is still another type of motor, 
however, which can be used for Cap- 
stan work, and that is the single-phase induction 
type provided with a centrifugal clutch. Messrs. 

orompton & Co. are making a large number of 
such motors for the driving of various kinds of 
machinery, and have had a great deal of success 
with them. It is found to be a very great con- 
venience to be able to use a short-circuited rotor 
and so save the expense and difficulties attached 
to rotor regulating resistances, and it is possible 
to start up against full load torque with а current 
not exceeding 14 times full load current. This 
cluteh will slip when the torque reaches a certain 
figure, and so prevent the motor falling out of step. 

Full particulars of these electrically driven 
Capstans, together with references to installa- 
tions which have been put iu by Messrs. Cromp- 
ton & Co., can be obtained on application to the 
offices of the Company at Salisbury House, 
London Wall, E.C. 


Clutches. 


_—— 


Crompton Railway Capstan, shown open. 
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There are many industrial operations in 
which hydraulic power is still largely used, 
and the advocates of electric, driving have 
made little or no headway in displacing them, even though 
superior economies for electrical operation may be shown. 
Presses and riveting machines particularly remain faith- 
ful to hydraulic power, because the latter is found to be 
both silent and mechanically simple and efficient. Ву 
degrees, however, the electric motor is making headway and 
bids fair to impress the adherents of hydraulic power 
with its merits. In combination with a screwed shaft, it is 
possible for a powerful motor to perform riveting both 
silently and efficiently. The introduction of a magnetic 
clutch adds a little to the complication, but the device is 
lighter than a hydraulic riveter of the same capacity. 
Certain kinds of press work should be possible with a 
motor driving a threaded shaft operating a ram, by which 
the pressure might be applied. As with many other opera- 
tions, the electric motor is brought as near to the doing of 
the work itself as possible, and we find that force pumps 
are driven by motors to control the water supply to the 
hydraulic accumulators. An advantage of the electric 
drive in this case is that the control can be made quite 
automatic, the pressure in the accumulator being main- 
tained constant by the starting and stopping of the motor 
at the desired times. It is some consolation to the electric 
power engineer that, though he may not be able to drive 
the machinery direct, he introduces the motor to operate 
one of the essental portions of it. 


Electric vt. 
Hydraulic 
Power. 


The relative merits of water, gas, oil 
Relative Costs and steam for producing power to drive 
of Power. dynamo electric machinery are somewhat 
difficult to tabulate because the conditions which 
influence the cost of each vary widely according to geogra- 
phical situation. No hard and fast lines can be laid down 
for the use of any one of these sources of power, and local 
conditions must be the principal index to the selection made. 
Some figures presented in America before the American 
Electro-Chemical Society by Prof. Lucke are of interest, 
though the author of them laid stress on the qualification 
which must be applied to allow for the factor of location 
above mentioned. Assuming a 24 hour load in each case, 
a certain size of plant was selected for each prime mover. 
In the case of oil six 250 fl. P. units, for steam six 5,000 kw. 
engine driven sets, and for gas six 1,000 н.р. units. Under 
these assumed conditions the costs for the plaut and the 
energy produced were given as follows: Water power costs 
per kilowatt £15 to £40, and £1. 12s. to £5 per kilowatt- 
year; oil engines £43 per kilowatt installed, with a yearly 
cost per kilowatt of about £16 ; ges engines were estimated 
to cost £50 per kilowatt and would give a kilowatt-year 
for £13, while steam plant, the most costly of all, would 
require £22 to £30 per kilowatt for its purchase, and the 
cost per kilowatt-year would be £17 to £19. The esti- 
mates were based on а 100 per cent. load factor, and are, 
of course, only approximate, though they may be taken as 
fairly comparative of the merits of the respective power 
sources, Prof. Lucke gave it as his opinion that gas plant 
would be cheaper than steam with a high load factor and 
that the difference would be greater the greater the cost of 
coal, 
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Che Isolated Plant problem. 


HE opinions we expressed in our last issue on the 
T subject of co-operation between makers of electrical 
plant and suppliers of electrical energy in bulk 
were of some interest to power-station engineers, and we 
have received comments upon them which we publish 
below. Although neither of the letters express coincidence 
with our views, the opinions given throw an interesting 
light on the subject. 
The letter below is from Mr. A. H. Seabrook, engineer 
and manager West Ham Corporation. It says :— 


“ Your article in the May 31st issue of the SUPPLEMENT dis- 
cusses a matter that is of peculiar interest to us in this district 
where there are many isolated factory power plants, some 
having a capacity of 3,000-4,000 H.P. І am glad to say that 
in many cases we have entered into agreements to supply in 
bulk, and in some instances the factory plants are being shut 
down altogether, but the difficulties in the way of forcing in 
the supply are only appreciated by those who have experienced 
them. The competition of the electrical manufacturers, how- 
ever, I would say right here, is one of the smallest difficulties. 
The best and largest firms co-operate with us and in many 
cases have endeavoured to push in the supply, in one case to 
their detriment. A factory which was determined to extend 
its own plant, regardless of the expense and waste in so doing, 
refused to send the inquiry for generating plant to a particular 
electrical manufacturing company because the latter had been 
recommending them to go оп to the supply. Needless to say, 
we shall not allow the firm in question to lose over the matter. 
An understanding on the matter between the manufacturers 
and supply concerns cannot fail to be beneficial." 


A Chief Engineer” contributes the following :— 


“ My experience is that large industrial users of electrical 
energy prefer to take their supply from an outside source 
rather than instal plant of their own, and consequently we do 
not have competition to any appreciable extent between 
private users and the local authority, through both purchasing 
generating plant from the same makers. The majority of 
manufacturers have already either steam or gas plant of their 
own for actuating their machinery, but with the decrease in 
price of the public supply for power purposes, we find that 
private plants are abandoned when they have depreciated 
beyond a certain point, and almost every week we get an 
application from some considerable industrial user who wishes 
to have his motors connected to the mains. The reason 
of this growing preference on the part of manufacturers 
to take their power supplies from the mains would seem, partly 
at least, to be in keeping with the general trend of the time 
towards specialisation. There would appear to be a growing 
conviction among manufacturers that they can more profitably 
utilise their capital and their energies in the development of 
their own particular business, such as locomotive buildings, 
&c., rather than in the generation of electricity. They still 
think, I believe, that our supply is slightly dearer than what 
they could do it themselves for, when they are sufficiently busy 
to keep all their plant going fairly constantly, but at the same 
time they realise the great convenience and the economy to be 
obtained from the facility with which they can partially use 


their plant during times of slackness or during overtime when 


perhaps only one or two motors are required for a special job. 
Of course, with private plant the running cost goes on irrespec- 
tive of output. With regard to the particular suggestions in 
your article, I do not see that we can interfere with engine 
builders in the way you mention. The operation of the laws 
of competition is still I think sufficiently strong and far reach- 
ing to enable the engine builders to sell their wares to whom 
they will, and at whatever prices the state of the market 
enables them to command.” 
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Automatic Motor Starters. 


HERE are many instances in which automatic devices 
are required for the starting and stopping of motors. 
Organ blowing, pumping, air compressing, certain 

classes of machine tool work. &c., can be adapted for the 
use of automatic controlling devices. Messrs. Siemens 
Bros. Dynamo Works (Ltd.) bave a number of standard 
automaticstarters which can be applied for work of this kind. 

A type of starter is made for operation by belt under con- 
ditions which allow of the starter being placed close to the 
motor. It comprises a step-by-step resistance switch, 
resistance box and governor, which is steadied by a 
glycerine dash-pot. The switch consists of a row of fixed 
spring contacts, a varying number of which is caused to 
make connection with a copper bar by the action of the 
governor. The governor itself is driven by belt, and the 
bar is pivotted on oue end and moves backwards and for- 
wards by the governor spindle. When the motor stops the 
governor weights fall together and the copper bar is moved 
away from the contacts by springs. If the motor speed falls 
similarly the governor inserts resistances automatically in 
the armature circuit. This starter is made in sizes from 
5 H.P. to 30 н. and pressures up to 600 volts. 

Another type is a motor-operated automatic starter by 
which resistance is gradually cut out from the armature cir- 
cuit. The rate of acceleration is independent of the speed 
of the main motor. It will be noticed from Fig. 1 that 


Fig. 1.—General View of Motor Operated Starter. 


SWITCH, 


Fig. 2.—Diagram of Connections 
for Motor Operated Starter with 
Float Switch. 


PUMP MOTOR 


the motor is mounted below the multi-contact switch, and 
this shaft is coupled through a universal joint through the 
worm which drives the main wheel. This worm is made 
to engage with the wheel by a small magnet coupled in 
paralled with a small motor. A small tripping switch 
serves to control the motor circuit. The multi-contact 
switch is moved against the pressure of a spring, so that 
when the driving motor is disconnected the worm leaves 
the spindle and the switch returns to the off position. A 
strong buffer is fitted to take the blow of the switch-arm on 
the return stroke. Fig. 2 is a diagram of the connections 
for this pattern of starter. 

There is another type of motor-operated starter, which 
is fitted with a step-by-step spark extinguisher. The 
motor, starting switch and resistance are all built up 
on a single iron frame. The motor speed is reduced by 
double worm gearing to the starting-switch spindle, so as 
to. ensure very gradual acceleration. This motor also 
operates the spark extinguisher, The latter diverts the 
motor current from the main contact brush to a more sub- 
stantial auxiliary switch, upon which the breaking spark 
takes place. The arrangement made is to shunt each con- 
tact of the starting switch with this special breaking 
switch as the motor is speeded up. When the main brush 
is moved to the next contact the auxiliary switch opens 
the circuit in the preceding notch. If the contacts of the 
sparking switch are badly burned a special contact comes 


. into operation and short-circuits the coil of the no-voltage 


release, thereby giving warning of the state of the main 


contacts. The switch motor can also be made to give a 


variable speed of from 1to 1:5. This type of starter can be 
operated from either a hand or automatically actuated 
tripping switch. 


BRITISH ENCINE, BOILER & ELECTRICAL INSURANCE 


Head Office... 12, KING STREET, MANCHESTER. Glasgow Office , 65, Renfield Street. CO., LTD. 
London Office ... 49, Queen Victoria Street, E.C. Newcastie office ... Standard Chambers, Neville St. 


DYNAMOS, MOTORS, ENGINES, BOILERS, PIPES, &c., Insured, Inspected and Tested. 
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Look RIGHT INTO THE .QUESTION BEFORE YOU 
DECIDE. THIS SHOWS THE VITAL PARTS OF A UNION 
MOTOR & SHOWS THEM ALL GOOD FOR A LONG LIFE. 
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PRAGUE, AUSTRIA. 


LONDON OFFICE: 


Electric Centrilugal Dumps. 


HE electric motor has been proved suitable for coup- 
ling, by means of gearing, to ordinary plunger pumps 
апа is giving excellent service in this connection in 

many important pumpinz plants. Whereas it has become 
a valuable accessory to this type of pump it has practically 
revolutionised the design and construction of retary pumps, 


"as 
e 


- 


Fig. 1.— 2 in. Centrifugal Electric Pump. 


more particularly the centrifugal pattern. Centrifugal 
pumps are essentially operated at high speed and the 
most efficient power agent to operate them i is one, such as the 
electric motor, which can be designed conveniently to run 
at any speed. 

The direct-connected electric centrifugal pump has now 
been on the market for several years. It is interesting 
to note that the multi-stage centrifugal pump is one of the 
most important results of the combination of the high- 
speed motor with the high-speed rotary pump. Whereas 
at one time several motor-driven single-stage centrifugals 
were connected in series for high lifts, it was found pos- 


Fig. 2,—D.C. Open Type Motor Coupled Direct to Two-Stage Centrifugal Pump. 
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20, BUDGE ROW, CANNON STREET, 
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ELECTRIC CRANES. 
MINING MACHINERY. 
WATER TURBINES. 
PELTON WHEELS. 


E.C. 


sible to produce the same result 


with a single motor coupled to 
a pump which concentrated the 


revolving elements of several pumps 
in one casing. This reduction of the 
pumping sets to a single unit effected 
a great saving in pipe work and 
excavations in the case of mining 
and other underground opsrations. 
There appears to be the most con- 
clusive evidence obtainable to justify 
the existence of the iis centri- 
fugal pump. 

We illustrate in Fig. 1a 2 in. cen- 
trifugal Tangye pump, designed for 
high efficiency. We understand that 
several of these have been installed 
in the basement of high buildings in 
Indian cities to supplement the 
water pressure on the mains. Also 
they are useful to raise water to 
floors beyond the heights reached by 
the supply pressure. The pump, аз 
will be seen, is direct-driven by ап 
enclosed motor, and its duty is 2,000 
imperial gallons per hour raised to 
а height of 100ft. The pump is of 
the single stage, and is mounted with 
the motor on the same baseplate. 
Fig. 2 depicts another Tangye pump 
of & larger pattern, driven by an 
open type direct-current motor. It 
is iustalled in a Liverpool cold 
storage building, and its duty is to 
deliver 35,000 gallons per hour 
against a head of 95 ft. The 
pump is a combination of 
two single stage centrifugals, 
and the outlet branches are 
6 in. diameter. The motor is 


a shunt » 

machine, ‚л 

D. m Fig 3.—Vertical Motor-driven 
Hl Sinking Turbine Pump. 
when. 


running: 
at 965 revs. per min. 

А recent development of the electric 
centrifugal is the sinking pump for 
shaft and boring operations.. This is 
usually suspended by chains, and the 
inotor is mounted above the puinp, the 
whole forming a light, compact unit. 
An illustration of a vertical pump of 
this pattern is illustrated in Fig. 3, the 
design being by Mather & Platt. Where 
electric power service is available these 
pumps are found extremely useful for 
temporary water - raising purposes. 
They are also built in standard sizes 
and are quickly obtainable. 


- 
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Dotes and Observations. 


U. — hot Steel and Cold Facts. 


i ЕКЕ not played out yet in this country. There's 
another century before coal and steam and mecha- 
nical transmission of power." 

“Unofficial” chats and a quiet smoke with power users 
are not often my lot in these hustling days, but this was an 
exception. William Makepiece, Esq., was also an excep- 
tion—that is, to the general electrical rule prevailing in the 
М district of S shire. 
He made steel pieces, or, in other words, he ran a steel 
works. 

“You electrical engineers are a mignty sight too con- 
ceited. The earth isn't yours yet, you know,” he remarked, 
with emphasis. 

“We are given to looking ahead, I will admit,” I replied; 
“ but, you see, we can't help it. Once let yourself be cap- 
tivated with what I may call ‘ the electrical idea, and you 
imagine yourself at the centre of everything.” 

„What а conceit! A steam engineer was never guilty 
of such arrogance,’ he answered, between vigorous pulls of 
his cigar. 

„Naturally, because it was never in him. Нез had no 
end of a job to keep up with his reputation. One does not 
rhapsodise over steam boilers and coal heaps, belts and gear 
wheels. These have only the soul which the engineer puts 
into them," and I rapped out each point with bangs on the 
table. 

“ Excellent, my friend, excellent. But doesn't the elec- 
trical engineer want the coal and the steam engine of the 
mechanical engineer ?" said Makepiece, after a moment's 
reflection. 

“ The coal, yes, but not the engine, or, strictly speaking, 
not the same engine,” I answered. 

But you must drive the dynamo by steam—” he began. 

“— turbines,” [ interrupted. “That is the revolution in 
prime movers electrical engineering was intended to effect. 
Revolution in both senses, for the word, as you see, has a 
double meaning.” 

“ Gimerack whirligiging things, ” he cried. “ Fancy a few 
of them in my steel works! 

“Compare Watts’ Soho ‘infant’ with the engines of a 
battleship,” I suggested, “and you draw a parallel between 
the steam turbine of 20 years ago with the machine of 
to-day.” 

“We are deviating slightly," he remarked. “ You said, 
at the outset, that this country had to fear competition 
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abroad in the applying of natural power means to modern 
industrial ends, and you set out to prove it.” 

“So,” I said. “But a digression was needed to convince 
you that electrical engineers had in the steam turbine the 
best available means of turning the latent energies of coal 
to good account—that is, of course, in countries where coal 
exists in abundance" — 

“ Well, go on from there,” said Makepiece. “Т am as 
far from convietion that electric power can be of much help 
to me; but I like to con.ider possibilities which may 
become eventualities after my own day." 

* Firstly, in the international race for supremacy we are 
naturally fortunate. Our insular position and abundant 
supplies of coal and iron give us a long start. With power 
and materials we can manufacture, and with big ships we 
can transport, cheaply, too. An enormous coast line and 
short cross-country railway routes also contribute largely 
to the net result. We are both makers and suppliers for 
the world.” 

“ All very palpable,” interjected Makepiece. “ Now, what 
about international rivalry and competition ? " 

* At one time," I continued, *they. were both non- 
existent. but we have no monopoly of coal, iron or other 
natural resources. Our neighbours have awakened and 
have started where we left off. They are drawing level, 
and the competitive factors in the equation will soon have 
altered values." | 

“Та what way ?” he asked. 

“Now, it is transport that gives us the lead," I answered. 
“ Та production our competitors are already abreast of us. 

zut they have not yet the same facilities for entrance of 
raw material and the exit of finished goods.” 

“So that if we can maintain our shipping efficiently we 
can uot only continue to compete but can do so success- 
fully," said Makepiece, with awakened interest. 

Not altogether," I replied. “ What time we gain in 
transport we may lose in production." 

“ How can that be possible ?" he said, appearing puzzled. 

“Take your own case," I went on. “You contract for а 
supply of steel ingots to a rail maker who is competing 
with American and Belgian firms for railway work. The 
foreigners have both electric furnaces and electrically- 
driven rolls. You, as Britishers, rely on steam. The 
others convert water power into electrical energy for the 
heating and power processes. Coal is your servant from 
A to Z?” 

“What then?”  Makepiece inquired. 

“Well, they produce more quickly than you can by 25 
per cent.; they will guarantee a more regular quality of 
stuff because of better furnace control and a more uniform 
section from the mill, which runs steadier. Your gain on 
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delivery would disappear entirely when compared with 
their increased productive capacity ; even if you beat them 
on time the quality would turn the balance against you.” 

He puffed quietly at his third cigar and watched the 
smoke curl about the gasolier. (He was consistently anti- 
electric.) It took some time to arouse him from what was a 
deep mental analysis of the subject. 

“Where are these electric furnaces and rolling mills?” 
he asked, with a start from his reclining posture. “They 
have not started to compete with us yet. І saw some toy 
furnaces abroad five years ago and have heard nothing 
more of them since.” | 

“You should read the electrical journals," I answered. 
“You would then see that what five years ago was the 
cloud on the horizon no bigger than a man’s hand has now 

erceptibly increased in size." 

* Well, I consider my business safe for another ten years 
without making the slightest alteration to the plant. Why, 
damme, sir, you think а 10 ton electric furnace and a few 
motor-driven live rolls are going to shut down steel 
makers of my calibre,” said Mukepiece. “And because 
these things are done abroad you imagine we should experi- 
ment as well. While we have coal we can make steel.” 

“Yes, and when your foreign rivals develop cheap water 
power you will cease stee] making altogether,” I replied. 

„Oh, Aye! Sounds very well,” he said; “but water- 
power and iron don’t ‘occur’ together. We get the pull 
at the mine in having coal and iron as neighbours.” 

„Well and good for you that it isso. In fact, this is the 
greater reason why you should take up the electric furnace.” 

* What, first convert coal into heat to raise steam, turn 
a turbine and dynamo, transmit by cable, and then melt 
steel by electric heat! What a rambling business com- 
pared with heat direct from coal or coke ! " 

Makepiece was getting excited. “ You want to increase 
our difficulties instead of making matters more simple.” 

“ Leave the furnace out of it for a moment," I remon- 
strated, “and take all the subsidiary operations of handling 
material, ladles, casting boxes, ingots, and rolling of blooms, 
rails, Xe. You know these are best done by electric power." 

“Well,” he said, in reply, “ I will admit that the electric 
driving I have seen in steel works is vastly more con- 
veulent and expeditious than steam. I have no electric 
power in my own works, but I will, for the sake of argu- 
ment, concede this point." 

“To get this electrical energy you want gas or steam 
engines, and of considerable output, too. The only depart- 
ment minuselectric power would be the furnace section. If you 
could get the right type of furnace and be assured of its 
efficiency, naturally you would put it in for the sake of 
uniformity throughout the works, and in the interest of 
efficiency.” I made this suggestion knowing he would un- 
consciously query its feasibility. 

* Whatever for ? " came his prompt and expected answer. 
“For the sake of uniformity and efficiency. Why efficiency?“ 

“The load on the cranes, rolls and other machinery 
would not as a rule coincide with that of the furnaces. 
The furnace section would supplement the power section, 
and uniformity and efficiency would result.” 

lle was wrapt in thought for some time. Then he looked 
across at me and said: 
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It's quite delightfultotalk about, butstill a dream. Elec- 
tric power in steel works has made little or no headway.” 

“Your lack of knowledge surprises me," I retorted at 
once. * Buta moment ago you admitted the value ot elec- 
trie power in the machinery section of a steel works, and 
confessed to a sneaking regard for the electric drive." 

“Т did, certainly," he rejoined; “ but it's nothing." 

“Tf attacks in the rear are nothing," I answered, “then 
it does not count. But it certainly isa flanking movement 
of great importance. We are electrifying the plant about a 
steel works, and meantime have the electric furnace behind 
our back. The steel maker already swears by the one, and 
will very soon want the other.” 

“Then where does the foreigner come in with his water 
power ?" asked Makepiece, who iooked confused. 

„He's on the horizon, but we can keep him there a time 
if you steel makers will be a little less sceptical and grasp 
the hand of the electrical engineer with more warmth. 

I said this as I rose to vo, for it was past midnight. 

* Anyway,” he said smiling, as he took my hand, “ I can 
give you ahearty handshake to-night as an earnest of my 
regard for an optimist of the first water, who has left me 
plenty to think about on the future of steel making. Good 
night.” W. E. W. 
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№ the opening article in the “ SUPPLEMENT " last month 
we commented on the competition between makers of 
dynamo electric machinery and large power supply 
undertakings, suggesting as a remedy some “working 
arrangement" between the parties which would mitigate 
the consequences of this class of competition. We give in 
another portion of this issue the opinions of two station 
engineers who have expressed their views оп the subject. 
At the moment of going to press we have received the 
following from another power supply manager :— 

* Although the objection you point out certainly exists, 
I do not see how it is to be eliminated. It might be possible 
to come to some arrangement with the firm or firms supply- 
ing generating plant to power companies not to instal 
isolated plants within their areas, and then only if they 
had the monopoly of supply of generating plants to the 
power companies. I do not see what influence could be 
brought to bear on other suppliers of plants. Outside of 
this question altogether it must be borne in miud that a 
power company has not a monopoly of supply within its 
area, but is in keen competition with other forms of power, 
including suction gas, improved steam plants, town gas (the 
rates for power in many districts have been considerably 
reduced.) 

“To my mind a much more serious obstacle to the indus- 
try is the publication of the actual costs to generate and 
deliver electricity at consumers’ terminals and the extrava- 
gant statements made by those who ought to know better, 
published from time to time in the press, of what can be 
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done in the way of producing cheap electricity for power, 
have done much to increase difficulties of power companies 
in maintaining their prices. 

“These statements and figures are used as levers to force 
down prices. They have the effect of deceiving the prob- 
able consumer, who not unnaturally considers that he will 
be overcharged ; the suppliers of plants do not undeceive 
them, and so orders for isolated installations are booked. 
The owner of the isolated plant, who no doubt is expert at 
his own business, generally fails to grasp the technicalities 
of cheap electricity production, and the sum total of his bill 
for power is largely iu excess of what he would have had to 
pay if he had taken it from a power supply company. The 
error is found out too late to profit the power company ; 
the manufacturer does noé publish his working figures, 
so that he cannot be held up as ‘the awful example’ to 
others." 

This is а matter of considerable importance, апа yet is 
one most difficult to cope with. The manufacturer is in 
the peculiar position of having to compete with rivals, and 
naturally he is most unwilling to disclose figures which 
would give an idea of his productive costs. Flectrie power 
engineers are confronted with an obstacle here which tends 
to block the way to extensions of the power service. A 
maker becomes a consumer on the power mains, and, reap- 
ing considerable benefit, refuses to make public the manner 
in which the new power agency has benefited him. By so 
doing he would be helping the power engineer to provide 
his competitors with the same means of improving their 
business. The manufacturer who has put down his own 
plant in preference to the electric power service is naturally 
averse to publishing his working figures if he has found the 
experiment more costly than he anticipated, though, even 
if his experience were to the contrary, he would be even 
less desirous of making his production costs known. 
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Refrigerating Plants. 


HE weather now prevailing is rather suggestive of 
refrigeration than of a need for it. Still if one 
electric refrigerating plant does not make a summer 

a number of them can contribute materially to the power 
load. In this country there is not the same demand for 
ice as exists abroad, and no serious attempt appears to have 
been made to encourage the use of refrigerating plant for 
the production of ice in small quantities. A feature of the 
more recent patterns of plants is the automatic control which 
may be procured when the apparatus is electrically driven. 
With a small motor operated from the supply mains, the 
temperature of the plant can be made to govern the pro- 
duction of the ice. According to a writer in the Electrical 
Review of New York there are distinct advantages to be 
gained by the use of automatic plants. It is stated that 
“in a general way it will pay to instal an automatic plant 
where the maximum ice consumption is between 800 Ib 
and 12,000 Ib. in 24 hours. In an automatic plant 1:5 n.r. 
will produce in 24 hours an amount of refrigeration which 
will be represented by the melting of 800 Ib. of ice; 2 H. p. 
represents 1,5001b. of ice in 24 hours, and so on, up 
to 15 n.p, which is equivalent to 9 tons of ice. The 
powers quoted will not actually make the ice specified, 
because the freezing tank must be kept cold as the ice is 
being frozen. In practice a well-designed plant will make 
about 60 per cent. of its refrigerating capacity—that is, a 
plant which would peform the same amount of work as 
10 tons of ice would perform in melting, would make six 
tons of ice. 

“Tee, in a well-insulated refrigerating space of 9,900 
cubic ft. (50 ft. by 33 ft. by 10 ft.), can maintain a minimum 
temperature of 45°F. in hot weather. and will cool about 
7,800 lb. of food supplies during 24 hours. This service 
will require 5,200 lb. of ice cach day, or 78 tons a month, 
which at 128. 6d. a ton will cost for each hot month about 
£48. 155. 

“ Equivalent mechanical refrigeration, in the same space 
and under like conditions, will produce the same tem- 
perature of 45 deg., or will produce the usually-desired cold 
storage temperature of 86 deg., but in а smaller space of 
about 5,809 cubic ft. (24 ft. by 27 ft. by 9 fl.), and will cool 
about 8,1001b. of food supplies per day. This work will 
require about 2,668 kw.-hours per month if operated con- 
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tinuously, and if the rate for electricity be 2d. per unit the 
cost for each hot month, including the necessary cooling 
water (43s.), will be £24. 123. | 

“Tn other words, if the current and cooling water used 
during a hot July or August amounts to £24. 12s, the 
annual cost of operation should not exceed six times this 
amount, or £147. 12s. With ice, using 5,200 lb. per day 
at a cost of £46. 16s. for a hot month, the annual consump- 
tion would be about £230. 16s. This would show a saving 
of £139. 6s., and in about three years would be sufficient to 
pay fora 5 H.P. automatic plant. In this comparison, an 
outside temperature of 90 deg. was assumed іп caleulating 
the refrigerating work for the cubic foot Spaces men- 
tioned, but less severe weather conditions will allow 
either an increase cf cold storage duty or decrease 
in the running hours of the equipment per day. With the 
surrounding air at 80 deg., about 11,700 lb. of supplies ean 
be handled, or the equipment will operate 20 hours instead 
of 24 in cooling the 8,1001b. previously mentioned. At 
70 deg. the apparatus will run 16 hours to cgol the 8,100 lb., 
or will handle a maximum of 17,500 Ib. Any less demand 
for refrigeration will reduce the running hours of the 
machinery per day, and hence the cost of power.’ 
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Cime-Limit Circuit-Breakers. 


HE value of the circuit-breaker for the control of 
industrial power circuits has been enormously 
enhanced since the introduction of time-limit 

devices. The fuse has always been preferred because it 
possessed atime element by which the circuit was maintained 
under sudden but short rushes of current. The circuit- 
breaker without any time check would probably, under 
similar conditions, open and unnecessarily throw the load 
off the circuit controlled. 

With a time-limit attachment, however, the same circuit- 
breaker would remain in, and only under sudden and main- 
tained short-circuit or overload conditions would it open 
circuit. The I.T.E. Electric Co., 20 Great Russell-street, 
London, W.C., has adopted a form of time-limit device 
which was due primarily to a British inventor, Mr. 
J. G. Statter. In the.adjoining illustration we show 
the company’s standard overload type “L-L” circuit- 
breakers fitte? with this time-limit attachment. It goes 
under the name of “ Dal-Ite,” this word being formed of the 
initial letters of the sentence, “direct acting limit inverse 
time element.” The device consists of a cylindrical vessel 
containing a circular disc suspended from the armature 
attached to the tripping latch. The seat is formed for this 
disc by the bottom of the vessel referred to. The faces of 
the dise and seat are accurately surfaced and the disc is 
supported in such a way that it can adjust itself to the 
main seat. This disc is surrounded with a shallow bath of 
special oil which excludes air from the two surfaces, these 
being supported by a thin film of the oil. The adhesion of 
the surface and the fact that the disc is connected to the 
releasing armature of the circuit-breaker give the requisite 
retardation to the moment of opening. The amount of 
restraint imposed upon the armature can be regulated by 
turning through a definite angle the seat with which the 
disc engages. The shape of both the contact surfaces 
resembles that of a two-bladed screw, and it is obvious that 
these surfaces can be so set in relation to each other that 
either a minimum or maximum of contact is obtained 
between them. The adjustment required is very simply 
effected by moving round the surface already referred to as 
the seat of the disc. The outside of the cylindrical box 
is graduated for this purpose, and the box bottom is fitted 
with a knob and pointer which can be set to the required 
number of seconds at which the device will operate. 

It will be readily understood that to separate the disc 
from its seat a definite pull must be given, and the stronger 
this is the more quickly the circuit-breaker will be released. 
Sudden jerky movements of the disc are not sufficient to 
cause it to leave its seat. The time element of the device 
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is inversely proportional to the pull of the overload magnet, 
which in turn is proportional to the square of the current. 
We may say, therefore, that the time required for the 
opening of the circuit-breaker is inversely proportional to 
the square of the overload current or directly proportional 
to its heating effect. The time-limit attachment is fitted to 
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I. T.E. Circuit-Breaker with Overload and Time Limit Attachment. 


the alternate or direct circuit-breakers of the company, and 
is applicable to circuit-breakers fitted with overload, no 
load and reverse-current tripping coils: We may remark 
here that in all the standard circuit-breakers of the I.T.E. 
Company the release of the latch 1s effected directly with- 
out the use of relays or separately energised tripping coils. 
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ESSRS. KOLBEN & CO. are putting on the British 
M market a standard line of projectors, which are 
made for either hand or distant electric control. 
The lamp for these projectors is of the horizontal type and 
can be controlled either by hand or automatically. In the 
latter case, series and shunt magnets are employed for 
striking and regulating the arc. The carbon holders are 
fitted on two small trucks, the travel of which is regulated 
by a toothed wheel driven by a ratchet and pawl from the 
magnets. The lamp control сап be changed over from 
automatic to hand һу a small switch at the back of the 
lamp box, which breaks the control magnet circuit. The 
arc itself is deflected by a special magnet, the core of which 
is concentric with the positive carbon. This arrangement 
repels the arc downwards, so that the crater forms in the 
centre of the carbon. 
A parabolic mirror of Bohemian glass is fitted, and the 
silvering medium is covered with a protective coating. It 


Views of Kolben Projectors. 


is secured by a cast-iron mounting packed with asbestos, a 
number of spiral springs between the mounting and 
the end ring of the barrel being provided to absorb shocks 
from gun concussion. А series of plano-convex prisms 
with vertical axes is fitted to furnish a beam of light which 
will cover a wide area at short range. To comply with 
Suez and other canal regulations a diverging lens is 
included by which a dark shadow can be thrown straight in 
front of 5 deg. divergence. Fitments of the barrel are such as 
to comply with all requirements of ventilation and access to 
the working parts. Sight holes are fitted for inspecting 
the arc, and the focus can be adjusted through a peep sight 
on the barrel top which admits of an inspection of an image 
of the arc on a small ground glass disc. 

Steel sliding rods support the barrel trunnions, and a 
cast-iron turntable carries the barrel-supporting brackets. 
This turntable is placed upon ball bearings, the lower race 
of which is in the top of the pedestal. In the case of dis- 
taut control of the projectors, two shunt motors are fixed 
in the pedestal, and these govern the vertical апа hori- 
zontal movements respectively. The controller comprises 
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Horizontal Carbon Lamp used in Kolben Projector. 


a circular box fitted with six push switches which give six 
motions as follows: up, down, right, left, middle, slow. 
The last two relate to the speeds at which the mutions are 
titted. We give illustrations of this projector and lamp. 


Motor-driven Doists. 

— ——————M— 
IGHT machinery in warehouses and works is, as а 
L rule, very much neglected, owing in many instances 
to the out of the way position in which it is placed. 
It frequently becomes more of a time waster than a time 
saver, and one often sees small weights being raised to the 
upper floors of warehouses by means of hand winches at 
the slow speed of 10 ft. to 15 ft. per minute. This is the 
more surprising in that there are available at the present 
time cheap, quick, and economical methods of dealing 
with these light loads in which the cost for power would 
work out at a lower figure than the wages of a man with the 


Motor-driven Hoist. 


hand hoist. We refer more particularly to friction hoists 
an illustration of a standard type of which is given above, 
manufactured by Electromotors Limited, Openshaw. This 
firm have arranged a line of these hoists for speeds of 50 ft., 
75 ft., 100 ft., and 150 ft. per minute, and for loads ranging 
from 1 cwt. to 30 cwts. They consist generally of a barrel 
driven through combined spur and friction gear by a com- 
pound wound semi-enclosed motor of the above firms’ 
standard type. Many builders might with advantage 
consider their hoisting arrangements, as in the majority of 
instances the time saved would soon cover the small first 
cost of these hoists. 
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Fittings for Electric Light 
Edison & Swan United Electric Light Co., 36-37, Queen-st., Cheapside, 
London, Ce secrecy изын ð Á— PC 91 
General Electric Co., Ltd., 71, Queen Victoria-st., E. CO. — 
Fuses and Fuse Boxes 
Reyrolle (A.) & Co., Ltd.. Hebburn-on- Tyne eee 18 
Simplex Conduits, Ltd., Garrison Lane, Birmingham, and 20, Buck- 
lersbury, London, pO ин E E PE ее 11 


Instruments 

Crompton & Co.,Salisbury House, London Wall, E. C.; and Chelmsford 78-79 
Elliott Bros., Century Works, Lewisham, & & 36, Leicester-square, 

Fl. // ĩ¼ . ЛИС СОО 
Everett, Edgcumbe & Co., 87, „ Westminster, S. W., and 

Collindale Works, Hendon, N 
Evershed & Vignoles, Ltd., Acton-lane Wor ks, London, W. ............ 67 
[ndia Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 

town, E., and 106, Cannon.street, E.C., London 
Johnson & Phillips, Ltd., Old Charlton, Kent . . . . .. .. . 
Nalder Bros. & Thompson, 34, Queen- street, Cheapside, London, Е.С, 87 
Weston Electrical Instrument Co., Ltd., Audrey House, Kly- place, 


Holborn, London, ... d seen eiecsdebensoes eR E 71 
Insulators 
Henley's (W. T.) Telegraph Works Co.. Blomfield-st., London, E.C. ; 
and at North Woolwich and Gravesend ................................. 74 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Sil ver- 
town, E. „and 106, Cannon-street, E.C., London... . 92 
Insuranc ce 
British Engine, Boiler & Electrical Insurance Co., 12, King-street, 
Manchester. FFC %%% КЕЛУ 8 82 


Lamps (Arc and Incandescent) 
Crompton & Co., Salisbury House, London Wall. E. C.; and Chelmsford 78-79 
Edison & Swan "United Electric Light Co., 36-37, Queen-st, Cheapside, 

London; К.С л ыы —»ł⁊!l!lVn 8 
Johnson & Phillips, Ltd., Old Charlton, Kent — 
Beason Mfg. Co., Ltd., Brighton — 
Union Electric Со, Ltd.. Park-street, Southwark, 5.Е........ €: 83 

Lampholder Pans 
Е. Figueras & Cie., Rue Pajol, Pari 85 
Kevan Electric Co., Chariug бон "Road, London, W. C. 71 

Lifts (Electric) 

Smith & Stevens, Ltd., Queens-road, Battersea . . 89 

Liquid Starters 
Sandycroft Foundry Co., Ltd., Chester . . 66 

Meters (Electrolytic) 

Reason Mfg. Co., Ltd., Brighton Ре J ЛКК eM ete — 

Motors 
Crompton & Co., Salisbury House, London Wall, E. C.; and Chelmsford 78-79 
Electrie Construction Co., Ltd. , Dash wood House, New Broad-st, Е.С. 81 
Electromotors Ltd., Openshaw, Manchester 70 
General Electric Co., Ltd., 71, Queen Victoria-street, Е.С. ............... — 
India Rubber, байа Percha & Telegraph Works Co., Ltd., Silver- 

town, E., and 106, Cannon-street, E.C., London 
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Box Blade 
Bracket 
Trunnion 
Porthole 
Ceiling 
Cabin 

Ship 
Standard 
Desk 
Oscillating, 


etc. 


EDISWAN TABLE FAN. 


ANS 


EDISON & SWAN 


Send for New UNITED ELECTRIC LICHT CO., Ltd., 
Catalogue. 36-37, QUEEN STREET, E. o. 


Motors—continued. 
Kolben & Co., Budge Row, Sen London, E. C. "OPERE: 


Lancashire Dynamo & Motor Co., Trafford Fark, Manchester. s.. — 
Siemens Bros. Dynamo Works Ltd., York Mansions, York-street, 
ness, ð ᷣ ð 68 
Union Electrie Co., Ltd., Park-street, Southwark, London, S. Eg. 83 
Motor Starters 
Reyrolle & Co., Ltd., Hebburn-on-Tyne . . . . ꝗ G 73 
Siemens Bros. Dynamo Works, Ltd., York Mausions, York Street, 
enden, e 68 
Sandycroft Foundry Co., Ltd., Cheste н. 66 
Union Electric Co., Ltd., Park Street, Southwark, S.E..................... 8: 


Publishers (Blectrical) 

“ Electrician " Printing & Publishing Co, Salisbury-ct,Fleet-st,London — 
Switches and Switchboards 
Crompton & Co..Salisbury House, LondonWall, E.C.; and Chelmsford 78-79 

Eckstein, Heap & Co., Chapel Walk 
Edison & 900 United Electric Light Co., 36-37, Queen-st, сере, 
ondon 
I. T. E. Electric Co., 28, Gt. Russell-st. W.C. .... 5н. — 
Nalder Bros. & Thompson, 31. Queen-street, Cheapside, London, E.C. 8 
Reyrolle (A.) & Co., Ltd., Hebburn-on- Tyne 7 
Telegraph Evgineers 
Elliott Bros., Century Works, Lewisham, and 36, Leicester-sq., London 
Henley's (W. T.) Telegraph Works Co., Blomfield-st , London, E.C.; 
and at North Woolwich and Gravesend 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E., and 106, Cannon-street, E. C., London 
Johnson & Phillips, Ltd.. Old Charlton, Kent 
Underground Mains 
British Insulated & Helsby Cables, Ltd., Works: 
Liverpool 
Henley's (W. T.) Telegraph Works Co., Blomfield-st., London, E. C.; 
aud at North Wool wich and Gravesend 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 
town, E. „and 106, Cannon-street, E. C., London ..................... 92 
Ventilating Engineers 
Davidson & Co., Ltd., 13, Victoria-street, London, S.W.; and Sirocco 
Engineering Works, Belfast; also at Manchester and Glasgow 77 
Wire (Covered and Uncovered) 
British Insulated & Helsby Cables, Ltd., Works: Prescot, Helsby and 
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Prescot, Helsby and 


Liverpool] „огсон oer inane nu nha 8 rapa aan Vra go ea Era d Акажан — 
Henley's (W. T.) Telegraph Works Co., Blomtield-st, London, E. C.; 

and at North Woolwich and Gravesend ................................ 74 
India Rubber, Gutta Percha & Telegraph Works Co., Ltd., Silver- 

town, E., and 106, Cannon-street, E. C., London — " 
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Silvertown 
Motors. 


OPEN PROTECTED. 
ENCLOSED VENTILATED. 
TOTALLY ENCLOSED. 


Suitable for belt or direct drive 


for all classes of service. 


DESCRIPTIVE 
PAMPHLET ON 
APPLICATION. 
Totally Enclosed Type. 
THE 
India Rubber, Gutta Percha&TelegraphWorks Co.,Ld. 
Head Offices : Works: 
106, Cannon Street, London, E. C. Silvertown, London, E. 
Telegrams: 
Offices: Silvergray, London.” Works: ** Graysilver, London.” 
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The Radio-Telegraphic Convention. 

Last Tuesday the Committee appointed by the House of 
Commons to consider the desirability of ratifying the 
Radio-Telegraphie Convention concluded their labours by 
deciding to report to the House that in their opinion 
adhesion to the Convention would be to the best interests 
of this country. There is probably little doubt, therefore, 
that the Convention will now be ratified by Great Britain. 
Considering the very large amount of evidence given in 
favour of ‘the. Convention, as compared with the small 
amount of evidence against it, it is surprising to find that 
the decision of the Committee was carried by only the very 
smallest possible majority—naniely, by five votes to four. 
There is little doubt among those who are untrammelled by 
commercial considerations that the Convention as a whole 
makes for the benefit of this country and for the general 
progress of wireless telegraphy, but this view does not seem 


to have been taken by the Committee with such unanimity | 


i as might have been expected. It will be remembered that 


the Committee consisted of eleven members, and therefore, 
pending the issue of the official report, we can only assume 
that two of the members refrained from voting on this 
important question. 

— 
The Tramway Accident at Carshalton. 

ELSEWHERE we give an abstract of Major J. W. PRINGLE's 
report to the Board of Trade upon the fatal tramway acci- 
dent on April 1st last at Carshalton, when an electric 
tramcar was overturned. Briefly, the result of the inquiry 
is to add another regrettable accident to the list of those 
due to the conflict between the hand mechanical brake and 
the electric brake. In other words, Major PRINGLE has 
come to the conclusion that the wheels were locked by 
the energetic application of the hand brake, so that 
the electric brake became ineffective. Although the driver 
released the hand brake and sanded the track, so as to 
avoid any locking of the wheels, this attempt seems to 
have been rendered abortive by the action of the conductor, 
who, with every good intention, applied the hand-brakes 
from the other end of the car with sufficient force to lock 
the wheels and to maintain them locked. In the present 
case the tendency to overturn at the curve due to centri- 
fugal force was complicated by shock, for, as far as can be 
judged, the speed at which the car was running was in 
itself insufficient to cause it to overturn ; but the truck 
appears to have received a severe shock when rounding the 
curve, possibly due to the locked wheels binding in the 
track, and the sudden shock thus produced seems to have been 
sufficient to cause the body to carry the car as a whole off 
the track, and to make it overturn. At the conclusion of 
his report Major Pringle makes certain recommendations 
which should receive serious attention. He recommends 
In particular that men employed as spare drivers should 
be more constantly worked under service conditions than 
is generally the case; that on some tramway systems 
the conductors should undergo the same training as motor- 
men, so that they may know how to apply the brakes with 
proper effect; and that two sand pedals, one at either end 
of the car, should be carried on all service cars. No doubt 
careful attention to these points will serve to increase the 
safety of the public, but it appears to us that the root of 
the evil in a case of this kind is the possible interference 
of an ordinary hand brake with the proper working of an 
electric brake; and so long as this system is adhered to 
there will be some danger that the driver or the conductor 
will fail in an emergency. The electric brake comes to be 
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regarded as an emergency brake; thus on an emergency it 
із apt to be applied when the hand-brake is failing, and 
when in ali probability the latter has locked the wheels and 
rendered electric braking impossible, unless the driver 
retains his nerve sufficiently to realise what is going on, 
and is able to control both brakes absolutely. 


emp 


Spare Plant. 

AN interesting point which was raised in the discussion 
on the Paper read by Mr. SHAWFIELD before the Incor- 
porated Municipal Electrical Association last week, was 
the apparent absence in his estimates of an allowance for 
spare plant. Mr. SHAWFIELD'S reply to this criticism was 
that he had allowed for a 100 per cent. overload on his 
generating plant. No doubt this method of adapting the 
plant to supply an overload when necessary is in many 
ways superior to the older method of installing an addi- 
tional machine. It was frequently the custom for this extra 
machine to be run at half-speed during heavy loads on the 
generating station, so that it would be ready at short notice 
to replace any of the other machines in use. In cases where 
this was not done, it was usual to keep steam on the spare 
engine, thus in either case increasing the standing losses. 
If, however, the generating sets are designed with a con- 
siderable overload margin, in the case of one of them 
requiring to be hurriedly shut down or disconnected from 
the supply the remaining machines will take up the extra 
load, obviating the slightest interference with the supply of 
current. The necessary capacity for withstanding a heavy 
overload seems to be best obtained by the use of turbine 
sets, for these have been proved in practice to possess this 
property to an extent impossible with reciprocating engines. 
Perhaps the only point requiring caution is the rating of 
the plant. If the overload capacity is taken for rating, the 
cost per kilowatt is, of course, very low; but if this rating is 
accepted, then there is no spare plant. On the other hand, 
it may be objected that, in the case of reciprocating engines, 
any spare set is generally included in the figure for plant 
capacity of the station. Where so much is a matter of 
opinion and definition it would seem more rational to rate 
generating plant on some such basis as motors, the rating 
being based on temperature rise and efficiency. 


Municipal Wiring in Stepney. 

AFTER the recent events at Woolwich, it seeins some- 
what rash for the Stepney Borough Council to have 
decided to take up the business of electric wiring in 
addition to that of electricity supply. Stepney is not, any 
more than Woolwich, a locality which can well afford to 
speculate, and therefore the Council might have done well 
to accept the experience gained at Woolwich without buying 
further experience, with the probability of throwing a 
burden upon the rates. The electrical industry is not ina 
very flourishing condition at the present time, and of all 
the branches of the business that of the wiring contractor 
is probably more “cut” than any other. It. is, therefore, 
most discouraging to the contractor to find that he must 
meet rate-aided competition in addition to that to which he 
is already accustomed. When the Council have driven out 
private enterprise and found the golden harvest non- 


existent, they will, perhaps, welcome the contractor once 
more. 


Incorporated Municipal Electrical Association. 


ONE of the problems which the Council of the Incor- 
porated Municipal Electrical Association do not seem able 
to solve is that of how to arouse the interest of the assis- 
tant, engineers. When it is remembered that the chief 
engineers are outnumbered by their assistants by, say, five 
to one, it is unsatisfactory to note that at the present time 
the Association consists of 166 chief engineers and only 68 
assistants. This latter number is six less than last year 
and 15 less than in 1905, and this notwithstanding the 
fact that the subscription has been reduced from half-a- 
guinea to five shillings. The Council each year have 
endeavoured to arouse the interest of assistants by offering 
prizes for the best Papers contributed by them, but there 
has never been any competition for these prizes. This 
year an offer of a £10 travelling studentship only 
brought forward one competitor. It is difficult to under- 
stand the apathy of the assistants in this matter, especially as 
success in this competition would have added considerably 
to the value of a candidate’s testimonials when applying 
for any municipal vacancy. We think the apathy shown 
is caused by a feeling among the assistants that, as they are 
practically all prevented from attending the yearly Con- 
ventions, the Association has nothing to offer them in return 
for their subscriptions except the volume of Proceedings, 


the contents of which, moreover, they can read in advance 
in the technieal journals. 


at which the assistants will be able to be present, and at 


Unless meetings are arranged 


which topics of more particular interest to themselves 
may be diseussed, it is only to be expected that their 


enthusiasm for the Association will be of a lukewarm 
character. 


in municipal or company undertakings, could probably be 


The interests of assistant engineers, whether 


best served by means of a larger association not run on 
purely municipal lines. Much could be done by such an 
association in the way of improving the status of the 
assistants, and in removing some of the anomalies as to 
salaries which at the present time exist. We fear there 
is little chance of the Incorporated Municipal Electrical 
Association becoming less exclusive, and embracing all 
electricity supply engineers; but we hope that, if at any 
time an association of assistants is formed, it will differ in 
this respect from the senior institution. 


——— ———— — — 


Personal. Dr. J. C. McLennan, who for some years has 
been director of the physical laboratory at Toronto Univer- 
sity, has been appointed Professor of Physics at the university, 
in succession to Dr. J. Loudon. 


Illumination Formula. — According to the ** Brush Bulletin ” 
the number of electric lamps required for lighting a room may 
be found from the following formula: Multiply the average 
length in feet by the average width in feet. Su ppose, for 
instance, that the result is 250 sq. ft. If it be an important room, 
say, a drawing room, allow a quarter of a candle- power to 
each square foot, according to the decorations. About four 
lamps of 16 c.p. each or eight lamps of 8 c.p. each would suffice 
for this room unless it had a very dark shade of paper and 
furniture. 


Cable Interruptions. Date of Interruption. 
r Jan. 18, 1904 
Garachico (Teneriffe) —Santa Cruz de la Palma July 12, 1906 
Grand Canarv— Lanzarote Sept. 18. 1906 
Panama - Buenaventurr akk Feb. 28, 1907 
Buenaventura —Santa Elena. Feb. 28, 1907 
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Public Health Congress.—At the annual congress of the 
Royal Institute of Public Health, which has been held at 
Douglas, à Paper was read on Tuesday before the Engineer- 
ing and Architecture Section, by Мг. Н. W. Wilson, of Liver- 
pool, on the use of electricity for domestic purposes. The 


author dealt with the various uses to which electricity 


could be put in ordinary dwelling houses besides that of 
lighting. 

Variable Speed Shunt-wound Motor.—According to the 
Electrical World, a patent which has lately been issued to Mr. 
J. C. Lincoln describes à means of controlling the magnetic 
field of variable-speed shunt-wound direct-current motors so 
as to prevent sparking at high speeds. A screw mechanism is 
arranged for withdrawing the armature laterally from the field 
structure in order to decrease the value of the flux passing 
through the armature. Beyond the field structure and 
adjacent to the armature when moved to its high-speed position 
is an electromagnet whose coils are connected in series with 
the armature and afford a commutating field. The auxiliary 
magnet is provided with three poles; the inner pole carries 
the main exciting coil, while two coils oppositely wound are 
mounted on the exterior poles so that their magnetomotive 
force may decrease the effective magnetism threading the 
armature and thereby prevent the usual drop in speed under 
heavy loads. 


Franco-British Exhibition, 1908.—A meeting of the chair- 
men of the Executive committees of the “ Engineering and 
Shipping" group of the Franco-British Exhibition was held on 
Wednesday afternoon, at which Sir William H. White, 
K.C.B., presided. Amongst those present were :—Sir Alex. 


ander Binnie (constructional engineering), Mr. Т. Н. Riches 


(mechanical engineering), Dr. R. T. Glazebrook, F.R.S. (elec- 
trical engineering), Mr. H. E. Jones (gas engineering), Mr. M. 
Deacon (mining engineering), Sir Hugh Bell, Bart. (iron and 
steel), Prof. W. Gowland (metals other than iron and steel), 
Dr. Francis Elgar, F.R S. (shipbuilding and marine engineering) 
and Mr.J. Dixon (shipping). The general opinion wasexpressed 
that the engineering section, which already covers several 
hundred thousand square feet of floor space, of which one-half 
will be devoted to the British section, should be materially in- 
creased, as froin present indications it is fully anticipated that 
the demand will far exceed the space at the disposal of this 
committee, notwithstanding the fact that it will be the largest 
machinery hall ever constructed for an exhibition in this 
country. Meetings of the separate sectional committees are 
being arranged with a view to making the engineering and 
shipping departments the most important ever held. 


Institution of Electrical Engineers.— We have received a 
proof of the cover of the reprint of the Wiring Rules, on pages 
2 and 3 of which are given lists of the insurance offices and 
supply authorities who have adopted these rules and recom- 
mend their use. The following Insurance Companies are those 
who have accepted these rules for the basis of their require- 


ments :— 

Alliance Assurance Company ; Atlas Assurance Company ; British Law 
Fire Insurance Company; Caledonian Insurance Company ; Central In- 
surance Company; Century Insurance Company; Commercial Union 
Assurance Company; Congregational Fire Insurance Company; Co- 
operative Insurance Society ; County Fire Office; Ecclesiastical Insur- 
ance Office; Essex and Suffolk Equitable Fire Insurance Society; Fine 
Art and General Insurance Company; General Accident Fire and Life 
Assurance Corporation ; Guardian Assurance Company ; Hand-in-Hand 
Fire and Life Insurance Society ; King Insurance Company ; Law Union 
and Crown Insurance Company ; Leather Trades and General Insurance 
Company ; Liverpool and London and Globe Insurance Company ; Lon- 
don апа Lancashire Fire Insurance Company ; London Assurance Cor. 
poration; National British and Irish Millers Insurance Company; 
National Insurance Company of Great Britain; Northern Assurance 
Company ; Provincial Fire Insurance Company ; Royal Exchange Assur- 
ance Corporation; Royal Insurance Company; Scottish Union and 
National Insurance Company; State Fire Insurance Company; Sun 
Fire Office; Union Assurance Society ; West of Scotland Insurance Office ; 
Westminster Fire Office, and Yorkshire Fire and Life Insurance 
Company. 

Rhadoonite, — Тһе Elektrotechnische Anzeiger describes a new 
insulating material known as rhadoonite, which is specially 
adapted for switchboard work and wherever insulating supports 
are necessary. Rhadoonite is formed of certain mineral sub- 
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stances combined with an agglatinant, which is partly organic 
and partly inorganic in composition. This agglutinant becomes 
soluble when placed in warm carbon disulphide and submitted 
to a high pressure. When in this state it is intimately mixed 
with the mineral substance, which is simultaneously submitted 
to the action of heat and pressure, transforming the whole into 
plates of Rhadoonite. These plates are from 10 to 40 mm. 
thick, they are like serpentine or granite in appearance or may 
be of a black tint and highly polished. This material becomes 
soft at temperatures between 80°С. and 120°C. according to 
the proportion of its component parts. Four plates of 
Rhadoonite which were tested in the physical laboratory at 
Charlottenburg were of a greyish yellow colour with black 
marbling. They were 16 cm. square and 23 mm. thick. An 
Insulation resistance of 700,000 megohms was obtained, and 
after being kept for 24 hours in water the resistance only fell 
to 600,000 megohms. Rhadoonite is incombustible. This 
insulating material has the advantage of being easily worked 
with ordinary tools. 


Birthday Honours.—The following are among those upon 
whom honours were conferred on the occasion of the celebration 
of the King's birthday :— 

New Peer: The Right Hon. Sir James Kitson, Bart., M.P. 

The Right Hon. Sir James Kitson is & well-known Yorkshire iron- 
master. He was chairman of the Select Committee of the House of 
Commons which considered the original proposals for the formation of 
power companies, and many of the clauses inserted in those bills are 
now regarded as standard clauses. He was also chairman of the House 
of Commons Committee which dealt,with the 1905 bill of the Adminis- 
trative County of London. 

New Baronet : Sir CHARLES ScoTTER. 

Sir Charles Scotter is the present chairman and was the former general 
manager of the London & South-Western Railway Co. His electrical 
work has been chiefly in connection with the Waterloo & City Railway. 


New Knight: Jonn Gavey, С.В. 

Mr. John Gavey is well known as the former Engineer-in-Chief at the 
Post Office, and is a past-president of the Institution of Electrical Engi- 
neers. He has done a large amount of work in connection with additions 
and improvements to the telegraph and telephone system of this country. 


New C. B. Dr. J. A. Ewixa, F.R.S. 

Dr. J. A. Ewing is the Director of Naval Education. Не is best known 
to electrical engineers from the large amount of theoretical work he has 
done on the subject of magnetism. He invented the ‘ permeability 
bridge а magnetic balance," a hyteresis tester, &c. He is the author 
of numerous works on engineering and allied subjects, including “ Mag- 
netic Induction in Iron and other Metals ” in The Electrician series. 


New Privy Councillor: Dr. R. S. Watson. 

Dr. R. 8. Watson, solicitor, and & director of the County of Durham 
Electrical Power Distribution and the Neweastle-upon-Tyne Electric 
Supply Companies, has been sworn of His Majesty’s Privy Council. 


The Imperial College of Science and Technology.—It is 
announced that the governing body of the Imperial College of 
Science and Technology is to consist of the following :— 


Nominated by the Crown, the Right Hon. the Earl of Crewe, the Right 
Hon. О. W. Balfour, the Right Hon. Sir Е. Mowatt, G.C.B., I.S.O., Sir 
J. C. Wernher, Sir W. H. White, K.C.B., F.R.S., and Dr. MacAlister 
(Prineipal of the University of Glasgow); by the President of the Board 
of Education, the Right Hon. A. H. D. Acland, Mr. F. G. Ogilvie, C.B. (& 
Principal Assistant Secretary of the Board of Education), Mr. J. C. G. 
Sykes (an Assistant ‘Secretary of the Board), and Dr. R. T. Glazebrook, 
F.R.S. ; by the University of London, Sir E. H. Busk, Prof. D. S. Capper, 
Prof. Farmer, F.R.S., Sir H. E. Roscoe, F.R.S., and Sir A. W. Rücker; 
by the London County Council, Mr. A. A. Allen, M.P., Mr. H. P. Harris 
(Chairman of the Council), Sir C. Kinloch-Cooke Mr. R. A. Robinson and 
Mr, J. T. Taylor, 1.8.0.; by the City and Guilds of London Institute, the 
Right Hon. the Earl of Halsbury, F. R. S,, (Chairman of the Council of the 
Institute), Sir J. Wolfe Barry, K.C.B., F.R.8., Sir Owen Roberts (Cloth- 
workers’ Company), Sir W. 8. Prideaux (clerk to the Goldsmiths’ Com- 
pany), and Sir J. Watney (hon. secretary of the Institute); by the Royal 
Commissioners for the Exhibition of 1851, Viscount Esher, G. C. V. O., 
K.C.B., and Lieut-Col. Sir Arthur Bigge, G.C.V.O., K.C.B., K. C. S. I, 
K. C. M. G., 1.8.0.; by the Royal Society, Sir Archibald Geikie, F. R. S.; 
by the professorial staff, Prof. Tilden, F.R.S., Prof. Gowland and Prof. 
Dalby; by the Institution of Civil Engineers, Sir Alex. B. W. Kennedy, 
F. R. S.; by the Institution of Mechanical Engineers, Mr. T. Hurry 
Riches ; by the Institution of Electrical Engineers, Мг. К. Kaye Gray; by 
the Iron and Steel Institute, Sir Hugh Bell; by the Institution of Naval 
Architects, Dr. F. Elgar, F.R.S.; by the Society of Chemical Industry, 
Dr. E. Divers, F.R.S.; by the Institution of Mining Engineers, Mr. A. 
Sopwith; and by the Institution of Mining and Metallurgy, Mr W. 
McDermott. 


We understand that the Draft Charter for the establishment 
of the college will be submitted to His Majesty for approval 
at the Privy Council fixed for the 6th inst. 
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ON THE LOSS OF ENERGY IN THE DIELECTRIC 
OF CONDENSERS AND CABLES. 


BY DR. BRUNO MONASCH. 
(Continued from page 418.) 


Summary.—After dealing with the subject historically, the Author 
gives a method of measuring dielectric losses and discusses the sources 
of error to be avoided. He then considers the effect of different 
wave forms, frequency, change of temperature, &с., and gives measure- 
ments on various dielectrics and cables. Finally, the loss occurring in 
cables under working conditions is discussed, and quantitative figures are 
given. 


II. REALISATION OF THE METHOD. 


When using this method for applying it to the purpose in 
question, we meet with a number of difficulties and causes of 
error, increasing as higher voltages and smaller capacities are 
used. Great care was necessary in studying and removing 
these causes of error before reliable observations were possible. 
Some remarks may now be made as to these difficulties and 
the disposition finally arrived at. 

1. Charging-phenomena in the cross-connection. — Their 
influence was removed by connecting to the earth the point B 
of the bridge (Fig. 1) and by reducing sufficiently the ratio of 
w; and w, to the impedances of the arms AD and AF. 

2. Leakages between parts of the bridge and between the 
bridge and earth.—These were avoided by the use of paraffin on 
an extended scale for carefully insulating all the parts from 
one another and from earth. 


Fic. 1. 


9. Capacity effects between parts of the bridge and between 
bridge and earth.—The first mentioned influences could easily 
be made innocuous by suitably arranging the leads and the 
apparatus; not in every case, however, can the same be said 
of the charging-currents between bridge and earth. Аз will 
be explained, one is compelled at high voltages to use auxiliary 
condensers (cz) of very small capacity but large surface, 
and thus of comparatively large capacity to earth. But it 
is easy to prove that the conditions for the vanishing of cur- 
rent in the cross-connection, deduced by making allowance for- 
this error, are independent of the voltage, just like the equa- 
tions (la) and (lb), and therefore this error does not affect the 
qualification of the method for verifying the square law. 

4. Capacity of the Resistances Used.— What has just been 
said about the last-mentioned error holds good with respect 
to that caused by the non-fulfilment of the supposition as to 
Wa Ws, ш, being pure resistances. We may easily convince our- 
selves that this does not at all affect the applicability of the 
method for verifying the square law. But as it was desirable 
to avoid errors as much as possible, care was to be taken to 
obtain resistances the capacity of which was negligible. 

In the quantitative measurements, I used : Glow-lamps for 
resistances’ of 50-500 ohms; a number of coils (manganin 
wire) of 1000-5000 ohms wound by myself by Chaperon's 
method ; several resistances of 10,000-100,000 ohms made by 
winding manganin wire in one layer only on mica plates of 
about lmm. thickness. These resistances were arranged for 
connecting to the bridge by means of a paraffin plate with 
mercury cups. I also used a rheostat manufactured by О. 
Wolff, of Berlin, the coils of which were wound in Chaperon's 


ам —„— 
aoee ÁÀ 


method, and which had resistance steps from 0:1 to 100,000 
ohms. All these resistances were carefully tested as to their 
constancy with different currents flowing through them, and 
as to their capacity being negligible, and were found quite 
satisfactory. 

5. Auxiliary Condensers.—Serious difficulties had to be 
overcome in obtaining condensers suited for high voltages, 
and the loss of which could be neglected. Two kinds of loss 
have to be considered in this case. It is not very difficult to 
reduce the loss taking place in the condenser itself sufficiently 
by choosing an appropriate dielectric; after some abortive 
attempts with oils, air was recognised as the only dielectric 
suitable for this purpose. Much trouble was caused, however, 
by another kind of loss, making its appearance as soon as 
higher voltages are used—viz., by the point discharges taking 
place at the coatings of the condenser. This loss was found 
to increase much more quickly than the square of the voltage ; 
its appearance could easily be observed by a state of unstability, 
of continual variation in the adjustment 
of the bridge. 

But I must refrain from giving details 
of the efforts made in constructing con- 
densers free of the defect in question, and 
confine myself here to giving a description 
of the condensers used in the arm AF in 
the definite measurements. I succeeded 
at last in building an air-condenser which 
acted satisfactorily up to 9,000-11,000 
volts (effective value). It consisted (Fig. 
2A) of two brass tubes, 1 m. and 95 cm. 


Экс 


Ето. 2в. 


respectively in length, outside diameter 110 mm. and 85 mm. 
respectively, and 1 mm. in thickness. One end of the outer tube 
was closed by a hemispheroidal bottom, and then surrounded 
with a paraffin block 20 cm. in height and 13 cm. in diameter. 
The inner tube was closed by hemispheres on both ends, and 
at one end a brass rod, lcm. thick and 24cm. long, was 
soldered, provided with a screw-thread at its free end for 
fastening the tube. Fig. 2B shows how it was suspended. 
There were two nuts on the thread, the upper one of 
which served for attaching the lead, whilst the lower one 
and the inner tube with it rested upon a wooden socket fixed 
in a paraffin block 5 cm. in height. This latter was supported 
by a wooden board fastened on the table of a wooden stand by 
wooden clasps. Any edges were carefully avoided in the con- 
struction of the apparatus, as may be seen, for instance, at the 
nuts in Fig. 28. The capacity of this air condenser, amount- 
ing to 0:00023 mfd. as a maximum, could be varied in а 
continuous way. I could not detect any loss in this condenser, 
although repeatedly tested in different ways. It was used exclu- 
sively as condenser c, in the definite “ tension tests,” which term 
may be used for designating briefly those tests for determining 
the dependence of the loss on the voltage. Besides this, an 
air condenser manufactured by the Gesellschaft fiir drahtlose 
Telegraphie, Berlin, was at my disposal, consisting of a number 
of concentric semi-circular brass plates of equal size, arranged 
in two systems, one of which could be turned around the 
common axis of its plates. This condenser had a capacity of 
2:99.1075 mfd. as à maximum; its loss was negligible, the 
complement of the angle of phase-difference between voltage 
and current amounting to less than one minute. This also was 
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used as condenser c, in the definite measurements as far ав | cept one, had impregnated paper insulation. Further particu- 


they were made at pressures up to 1,500 volts. Moreover, it 
served as a standard condenser for the determination of 
capacity, for which purpose I gauged it by comparison with а 
normal coil of self-induction. 

As the high-tension air condenser (Fig. 2A) shows, the capacity 
effects taking place between it and the earth cannot be made 
negligibly small. One is forced to use large surfaces of the 
auxiliary condensers when working at high voltages, because 
(a) only air can be used as dielectric, (b) the thickness of the 
dielectric cannot be made smaller than a certain figure, about 
1 cm., and (c) since to avoid point discharges as simple forms 
as possible must be used, it is not permissible to encase several 
coatings in each other. In the tension tests, therefore, the 
measurement cannot be entirely freed from these causes of 
error, but this does not prejudice the applicability of the 
method for controlling the square law. If the measurements 
are intended to give quantitatively correct results, the effect of 
all the causes of error must, of course, be made negligibly 
small. This is only possible by keeping the capacities c, 
and c above a certain limit, which was found to be about 
0:001 mfd. in my arrangement. 


6. Coatings of the Condensers Experimented Upon.—In the 
condensers to be tested also the point discharges mentioned 
above involve a cause of error which can be removed, or at 
least made innocuous, only by special precautions. Owing to its 
rapid increase the energy loss by point discharges soon exceeds 
the loss in the dielectric if the voltage is raised. This latter 
loss then becomes negligible in comparison, and if regard 
is not had to the removal or at least the restriction, of this 
radiation loss it is a matter of indifference in high-tension 
condensers if a material of large or small dielectric loss is 
chosen for the dielectric. 

The removal of the radiation loss being a preliminary con- 
dition for the exact determination of the dielectric loss by the 
method here used, the propcr measurements could only be 
begun after a coating responding to this demand had been 
found. After trying, with negative results, various kinds of 


coatings, such as tinfoil, silver coatings produced by means of 


chemical methods, circular metal plates, 4 mm. thick, with 
carefully rounded edges, these same plates with paraffin 
melted around them, and finally mercury, I succeeded at last 
by placing a layer of oil over the mercury coatings. These 
oil-covered mercury coatings proved to be a satisfactory, and, 
indeed, the only means for removing the influence of the 
point discharges ; they were extensively used in the definite 
measurements. 

7. I have to mention some further apparatus used in the 
investigations : As has been said already, an optical telephone 
was used in the cross-connection. Its tuning first was ad- 
justed for 86 vibrations per second; later on it was tuned 
down to 50 vibrations per second. The frequency was 
measured by means of the phonic wheel. In the battery-arm 
there was inserted an inductorium, built for 30cm. spark- 
length ; the voltage on the secondary was measured by an 
electrometer of the Braun type. The primary was supplied 
in most of the measurements with an intermittent current 
obtained by interrupting the current of a storage battery by 
means of an electromagnetically driven chord. In some of 
the measurements an alternating current was used in the 
primary, taken from a three-phase generator for 550 volts, 
3 х 3:5 amperes and 50 periods. This latter was driven by a 
direct-current motor, and by varying the field-excitation of 
this motor the frequency of the alternating-current could be 
adjusted with sufficient accuracy. 


MEASUREMENTS AND OBSERVATIONS. 


A part of the measurements and observations reported in what 
follows was carried out with different dielectrics, from which 
I made the condensers required for the investigations; but 
some of them were at my disposal already in the manufactured 
state in the form of condensers or condenser-plates. In 
addition, however, I had the opportunity of investigating a 
number of power-transmission cables made for working volt- 
ages of 700-20,000 volts. 

The cables throughout were of the stranded type, and, ex- 


lars are given in Table IT. :— 


Table II. 
WE ; Length 
No, Working Section of | in Insulation. Maker. 
voltage. oopper. metres. 
L*| 20,000 3 * 0°05 sq in.] 30 Impreg. АП А sce 
' | gemeine Elektri- 
ILt| 11,000 3x«95sq.mm. 86 i paper. |. "its Gesellschatt, 
III. 2 10,000 ls x 70 ” 89 { imprg. | erlin. 
IV. 3.000 3x16 , 
V. 5,000 3x10 „, 16 | Siemens Schuckert. 
VI. 700 3x50 „ 6 L Werke, G.m.b.H., 
VII. 700 2x25 „ 6 ( Impreg- Berlin. 
VIII. 700 2 * 16 „ 7 nated | 
| | paper. Felten & Guilleaume- 
IX. 5,000 4x25 „, 20 Lahmeyerwerke, 
Х. 5,000 3x25 „ 20 A.-G., Carlswerk, 
| Mülheim-on-Rhine. 


For more convenient tests pieces of respectively 5*4, 5°8 and 
5-1 metres in length were cut off from the cables I., II. and 
III. and were laid over wooden stools in the room, the floor of 
which was covered with linoleum. This manner of insulating 


the cables from the earth proved perfectly sufficient and was 


used also for all the other cables, which, however, being shorter 
and smaller, could be tested in full length. 


I.—CoMPARATIVE MEASUREMENTS WITH VOLTAGES OF 
DIFFERENT WAVE FORM. 


First of all a set of tests may be mentioned undertaken with 
P.D.s differing considerably in wave form. Fig. 3 shows the 
arrangement used in these tests. The primary of the trans 
former T could be inserted into the circuit of the interrupter 
or into that of the machine simply by turning over the 
tumbler switch S. U is the interrupter with its two mercury 
cups. A special circuit, shown on the left hand, served for 
driving the chord. R are variable resistances. In the secon- 
dary c, and c, are the two condensers in the bridge. A cable 
is drawn here as the condenser c, and as condenser c, the 
variable brass plate air condenser was used in these measure- 
ments. Ел is the previously-mentioned rheostat affording the 
resistances 20 1з, and iw, E is the Braun electrometer, Te 
the optical telephone. 

After tuning had been effected, as regards the chord, by 
varying its tension, and the generator by varying the field ex- 
citation of its motor so as to correspond to the frequency of 


the optical telephone, the bridge was first brought into balance 


with the interrupter current, S the sensibility of the adjust- 
ment was ascertained, then the tumbler switch was turned 
over, the image observed and the sensibility determined again. 
It will be sufficient to quote one example of these tests, which 
all gave the same result. 
Cable X.—The three conductors were connected to the 
point A, the sheathing to the point D of the bridge. 
( Interrupter Е 


% current....1400 
27 50˙1 | Machine 


Wo Аш» 


02 104 Wy Дз; = 
1°51,.10-* mfd. 500 137-7 «0:1 31,300 2:300 
current....1400 - „ 1877 <0-1 31,300 300 


w, and w, served for producing balance: Aw. | and Aw, 
denote the smallest alteration of tw, and w, producing a per- 
ceptible effect. The voltage given here and in the measurements 
that follow is that read on the electrometer, and therefore, 
strictly speaking, not the P.D. between the coatings ofc. In 
fact, however, the voltage drop іп w, is perfectly negligible. 
In all these comparative tests the image remained perfectly 
distinct. Thus, although the wave forms of the two alter- 
nating voltages differed considerably, owing to their entirely 
different origin, not the least variation of the bridge adjust- 
ment was noticeable. This proves experimentally the fact 
already stated in the discussion of the method—viz., that the 


* Cable I., at the time I tested it, was just being made for а large 
power-transmission plant (about 80 km.) near Newcastle-on-Tyne. 

+ Cable II. is in use in the power distribution (60,000 kw.) of the London 
Underground Electric Railways. . | 

+ Several hundred kilometres of cable III. are in use in the network 
of the Berlin electric central stations. . | 

§ Ву this term we may indicate the alternating-current which was 
obtained when the coil was traversed by an intermittent current at 
described. 
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adjustment of the bridge by means of the optical telephone is | globe of 17:3 mm. outer diameter. "This bulb was filled with 
independent of the wave form. Moreover, we may conclude | mercury and immersed in mercury; the leads consisted of 


from this that an effect of the upper harmonics on the loss 
due to the fundamental component, conceivable though not 
very probable, does not take place. 


II.—TENSION TESTS. 


The arrangement used in the tension tests was quite similar 
to that shown in Fig. 3. In all these tests the high tension 
air condenser, already described, was used as condenser с„ and 
the other resistances mentioned were inserted besides the 
rheostat Rh for forming w, Ws, W 

(A) Sundry Dielectrics.—Throughout these tests an interrupter 
current of 85:6 periods per second was used ; с, and w, served 
for producing balance. ! 

1. A tube of flint glass, 40cm. in length, 5 cm. outer 
diameter and 4-5 mm. thick, was sealed at one end, filled with 
mercury to a height of 8 cm., and dipped into mercury to the 
same depth. Upon each of these mercury coatings a layer of 
paraffin oil, 5 mm. thick, was poured. Into the mercury coat- 
ings the leads were plunged in such a way as not to come into 
contact with the glass tube itself. This condenser was inserted 
into the bridge as с. The results of one of the series of 
measurements made upon this condenser are given in Table III. 
.c remained perfectly constant in this series of measurements, 
As the table shows, the same is true of w, within the limits of 
experimental error. If the loss here increased, for example, in 


Generator Mains 


UEENWREWBERR 
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proportion to the 2:-1th power of the voltage, w, would have 
to amount only to 44,400 ohms at 2,000 volts for attaining the 
value of 51,000 ohms at 8,000 volts, as may be easily calculated. 


Table III. 

E 102 Аш, Е 102 Аю, 
2,000 | 51000 2,500 | 6,000 | 51,000 B 
3.000 | 50.000 2'500 7.200 | 51,000 1,200 
4,000 | 51000 | «2,500 | 8,000 | 51,000 . 
5,000 | 51,000 22.500 


2. We may now compare this example with another one. 
As was to be expected by the results hitherto published, in all 
cases such a perfect constancy of w, at different voltages is not 
found. Indeed, most of the measurements which I carried out 
with other condensers gave undoubtedly larger values of w, for 
higher voltages than for lower ones. For more exhaustively 
investigating this fact and to determine if this increase of w, 
was due to the heating of the dielectric, I made a condenser to 
exhibit this effect in a special way. The following points were 
borne in mind in its construction: The dielectric used should 
give rise to a sufficient loss ; its thickness had to be the least 
possible ; at the edges of the coatings, on the other hand, the 
dielectric had to be thickened as much as possible for sufficiently 
high voltages to be attained (of course, the part of the 
dielectric most exposed to the danger of being pierced is that 
situated under the edges of the coatings where the electric 
density is a maximum. Moreover, the point discharges, even 
if oll covered mercury coatings are used, cannot be totally 
eliminated at higher voltages if the thickness of the dielectric 
at the edges is too small). А condenser fulfilling all these 
requirements was made as follows: One end of a capillary tube 
(thermometer tube) was blown out to a very thin-walled 


wires, one of which was plunged into the outer coating whilst the 
other was introduced into the tube. Both coatings were pro- 
vided with a layer of paraffin oil. In this way a condenser 
was obtained approaching as nearly as possible to the ideal form 
of a high-tension condenser, the globe condenser. The length 


of the edges of the coatings and thus also the danger of point 


discharges was reduced to the lowest possible, and the required 
thickening of the dielectrie under the edges of the coatings 
was complied with. 


Table IV. 
E. | 7 2. , Е. | 702. 
1,000 165000 | 4,000 177.000 
2,000 167,000 | 5,100 195,000 
3.000 171,000 ! 
Table IV. refers to a test with this condenser. In all the 


measurements with this condenser the following effect was 
noticeable : If the voltage was suddenly altered, the image con- 
tinued to change during several minutes, and this variable state 
was longer if the voltage was lowered than if it was raised. For 
investigating this phenomenon I brought the bridge to a 
balance at 5,000 volts, opened the circuit and left the bridge 
for a quarter of an hour without any current flowing in it. 
After this time the circuit was suddenly closed again, the pres- 
sure being 5,000 volts, as before. The deflec- 
tion observed at the optical telephone was 
considerable at first, but returned to zero in 
the course of a minute. When, subsequently, 
the voltaze was suddenly reduced to 2,000 the 
image first remained clear, but in the course 
of several minutes a deflection took place. I 
repeatedly carried out this observation in most 
varied ways and on different days. The result 
was always the same and could be stated 
quite definitely. "Thus it is proved that in 
this case ulso the adjustment of the bridge at 
different voltages is exactly the same, and that 
the increase of w, with increasing voltage as 
found in the measurements, that is to say, 
the observed ‘departure from the square law, 
is attributable merely to some secondary influence, t.e., to 
some source of error. It appeared probable that this effect 
was due to heating. 

In order to determine this point I made the following test : 
The same thermometer-bulb condenser was placed in an oil- 
bath (paraffin oil) which could be heated hy some turns of 
wire carrying à current. The temperature of the oil-bath was 
measured by a thermometer immersed in it. After the con- 
denser and its oil-bath had been left standing for a time in 
order that all parts could attain the temperature of the room 
(18:5*C), a series of measurements at different voltages was 
first taken without heating; this series was in accordance 
with that given in Table IV. After this the pressure was 
adjusted to 3,300 volts and left unaltered, and the heating- 
circuit was closed. A few moments after the heating-circuit 
was closed the image in the mirror of the optical telephone 
began to become indistinct. The temperature of the oil-bath 
was now kept constant at 22 deg. during a quarter of an hour, 
and the measurement carried out after that time gave 


w, = 10,200 ohms, w, = 10,000 ohms, 2с, = 197,000 ohms. 
As the temperature of the oil-bath had now been raised to 


24 deg., the measurement made four minutes later gave the 
result: 


w, = 10,180 ohms, w,= 10,000 ohms, 2, = 218,000 ohms. 


For comparison I quote two of the results found before the 
heating was applied— 
E 


We ш, 109 
3,300 10,800 10,000 .... 172,000 
5,000 10,250 10,000 195,000 


The values of the capacity (ws) as well as of the loss (wz), 
obtained at 22 deg., are thus very closely concordant with those 
found at 5,000 volts. А rough calculation of the quantity of 
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beat developed per minute in the tested condenser at 5,000 
volts gives 1:2 gramme-calories, an amount by no means in- 
considerable if the small capacity for heat of the shell of this 
thermometer-bulb is considered, the volume of which is 
calculated to be 0:18 cubiccm. I may, therefore, express the 
opinion that in the case also of this thin-walled thermometer 
bulb the loss itself exactly obeys the square law, and that the 
departure from this law and the increase of capacity observed 
at increasing voltage is only caused by a secondary influence— 
viz, the rise in temperature that the dielectric undergoes 
owing to the loss taking place in it, and thus that this increase 
of w, and the capacity does not represent a change with voltage 
but one with temperature. In this way also is explained why, 
in the series of measurements with the flint-glass tube reported 
in the first example, not the least change of w, was to befound. 
For while the capacity for heat of this condenser was many 
times as large as in the last example, the loss at the same 
voltage, and thus also the quantity of heat developed in the 
dielectric during the same length of time, was less than } of 
the amount observed with the thermometer-bulb. It may be 
considered as a further advantage of the method used here that 
it allowed a glimpse into what takes place in the dielectric, and 
allows the separation of the voltage and temperature effects. 

From another point of view also this observed increase of the 
loss in glass, with slight increase of temperature, is not without 
interest. As was shown by A. Wüllner and M. Wien,* the 
conductivity of glass also exhibits, with a small rise of 
temperature, an inerease, together with an increase of the 
specific inductive capacity. This analogy seems to point 
directly to an intrinsic connection of the loss with the con- 
ductivity, and therefore may be considered as supporting the 
view that the loss is caused by some kind of conduction 
phenomenon. 

3. A tube of ebonite, 2 mm. thick, 41 cm. in length, 16 cm. 
of outer diameter, was provided with mercury coatings upon 
which a layer of oil was disposed. I must restrict myself in 
this article to recording that the results obtained with this 
ebonite tube were fully consistent with those found in the 
last-mentioned example. A gradual increase, with increasing 
voltage, and vice versa, was observed, showing :w, to change 
with temperature but not with voltage. 

4. As already mentioned, paraffin was used extensively as 
an insulation material In order to see if there was any ob- 
jection to the use of paraffin for this purpose, I made a paraffin 
condenser. The coatings were formed of three plates of sheet 
zinc, 13 x 15 em. and 1 mm. thick. They were perfectly em- 
bedded in paraffin at a distance of 3mm. apart. The paraffin, 
which was fairly pure, was filtered and cast in thin layers to 
avoid air-bubbles. The finished condenser represented a paraffin 
plate about 15 mm. thick. No loss could be detected in the 
dielectric of this condenser. As soon as the capacity adjust- 
ment was accomplished the image remained perfectly clear up 
to 4,500 volts. As the voltage was raised above that value, 
crackling and hissing announced the beginning of point dis- 
charges, a deflection rising with increasing voltage, varied in 
an irregular manner, and so excluded the possibility of any 
measurement. This is an example of the fact already men- 
tioned, that even perfect enveloping of the coatings by the 
dielectric does not remove at higher voltages the point dis- 
charges and the energy loss brought about by them. 

5. Exactly the same phenomenon was observable in a very 
great number of other cases. I will quote here but one 
example more to show how in the case of a dielectric exhibit- 
ing a small loss in itself the point discharges multiply 
the loss at higher voltages. I take the following from a series 
of measurements on Grisson " condenser plates: 


Table V. 


As in the case of the paraffin condenser, the coating, repre- 
sented here by а circular plate of sheet metal, was entirely 


aod A. Wüllner and M. Wien, Annalen der Physik (4), Vol. IX., p. 1,217, 
1902. 


Table VI.— Cable V. Table VII.—Cable X. 


| | Г" 


Е. Ws. 104. | Wy. Aw). w, 
1,800 325˙8 8,500 98,600 2,000 1,400 158, 000 
2,100 325-8 3,500 98,600 1,200 2,800 | 158,000 
3,000 325°8 8,500 93,600 1,000 3,200 | 158,000 
4,100 325˙8 8,500 93,600 | <1,000 4,100 158, 000 
5,400 | 325°8 3,500 93,600 | <1,000 || 5,000 | 158,000 


E. | Wy. E. | 109. | E. | Wy. 
2,100 183,000 1,800 105,500 | 1,300 | 46,000 
3,000 133,000 2,000 105.500 2,000 46,000 
4,200 133,000 3,000 105,500 | 3,000 | 46,000 
5,200 133,000 | 4000 105,500 4,000 46,000 
6,600 188,000 | 5,200 105,500 4,800 46,000 

2: E 6,200 105,500 | Ж ИВ 


enveloped by the dielectric. Аз is shown by Table V., the loss, 
though not very much larger than that in flint glass at 
2,700 volts, is, nevertheless, at 6,000 volts already greater 
than that found in the thermometer bulb. 


(B) Cables.— Tables VI., VII., VIII., IX. and X. refer to ten- 
sion tests I carried out on cables. In the tests given in Tables 
VI., VIII. and X. one conductor of the cable was connected to 
the point À, the two other conductors and the sheathing to the 

oint D of the bridge ; in the other two cases (Tables VII. and 

X.) two conductors were joined to the point A, the third and 
the sheathing to D. The frequency of the current used was 
50-7 per second in the test given in Table VI., 50-1 in that of 
Table VII. and 86-1 in the three other cases. All the five 
tests were made with interrupter current. The test on 
cable X. (Table VIL) was repeated with machine current and 
gave strictly the same result. 

In all the tension tests on cables the image remained per- 
fectly distinct as soon as the bridge was once balanced, and 
not the least alteration of the adjustment had to be made; by 
this result the strict validity of the square law is proved. The 
limit of voltage beyond which the rise in temperature of the 
dielectric has an appreciable influence on the loss in the case 
of the cables is probably far above the working voltage. 
According to the results given, the square law is followed 
with equal accuracy by the loss in all the dielectrics tested, 
provided the temperature remains unchanged. Thus, when 
using this method, we are entirely freed from the necessity of 
making measurements at high voltage if the loss is to be 
determined. In the bridge exactly the same quantity is 
measured at low voltages as at high ones, with the advantage 
that the difficulties involved in measurements at high voltages 
are avoided. Further, at low voltages we are able, by using 
auxiliary condensers of sufficiently large capacity, to remove 
sources of error, and thus to carry out correct quantitative 
measurements. Again, since the sensibility of the adjustment 
can be made high at low voltages if condensers of somewhat 
larger capacity are used, we possess in the application of the 
method a simple means for obtaining accurate quantitative 
information as to the loss in a dielectric. Measurements in 
which this means was adopted are given in the following :— 


(To be concluded.) 


Copper Oastings.—According to the Electrical Railway 
Review, sound copper castings of high electrical conductivity 
can be obtained by adding about 2 oz. of stick magnesium to 
each 100 Ib. of pure Lake copper. This can most easily be 
done by making an amalgam of magnesium and copper in the 
following manner. Melt 451b. of pure Lake copper under a 
good layer of charcoal, and when at a good red heat add 5 lb. 
of pure stick magnesium, and stir well with a plumbago rod. 
The magnesium must be forced under the surface of the 
melted copper, or it will float on the surface and burn. Pour 
the amalgam out into small strip ingots which are easily cut. 
To add 20z. of magnesium to 100 Ib. of copper, melt the 
copper and add 20 02. of the amalgam. This avoids errors in 
weighing small quantities, and the foundryman is more sure of 
the amount of magnesium which actually enters the copper. 


A NEW VARIABLE SPEED ELECTRIC MOTOR OR 
VARIABLE YOLTAGE DYNAMO, 


BY DR. L. TORDA. 


The arrangement ordinarily used to control the speed of 
а continuous-current motor, fed off a constant voltage, or to 
regulate the pressure of a dynamo, driven at a constant 
speed, consists in the variation of the field excitation. This 
is achieved by inserting a regulating resistance into the circuit 
of the shunt-field winding. Another arrangement is based on 
the variation of the resistance of the magnetic circuit or the 
reluctance of the machine. This latter regulation is generally 
effected by means of moving iron masses provided in air spaces 
of the field-magnet system.of the machine. 

Hitherto the regulation by an electric resistance has been 
almost exclusively applied, the reason for which is to be 
attributed to, the manufacturers, the works of whom are 
naturally laid out for making standard, machineries in greatest 
demand, such as constant voltage generators and constant- 
speed motors. Considering that the application of and the 
demand for variablespeed. motors has largely increased in 
latter years only, since the recognition of the advantages of 
the application of the electric drive for machine tools, printing 


machinery, rolling mills, &c.; 16 is obvious that the simplest | 
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Fic. 1.— ELEVATION AND END VIEW. 


way for manufacturers was to adapt their standard machine 
ty pes for these purposes, in using external resistances with same. 

However, with the increased application of the independent 
electric drive, the users were induced to put down more 
stringent conditions, which such machines have to fulfil, and 
thus it became desirable’ to develop the second type of vari- 
able-speed motors, which is destined ‘not only to meet certain 
requirements, which the electric regulation cannot fulfil without 
complicated arrangements, but which offer for the most usual 
applications valuable advantages. 

In considering the users' requirements, he has to make com- 
parisons as regards price, efficiency, reliability and convenience, 
when choosing à machine for a certain specified work. 

As regards price and efficiency both types of variable-speed 
motors are equivalent. 

Ав to reliability the machine with reluctance control has in 
its favour the fact that it is self-contained ; the regulation is 
effected entirely by mechanical means, being not liable to get 
out of order, which is noteworthy, inasmuch as most of the 
mishaps in electric motor drives originate in electrical break- 
downs in the auxiliary apparatus. One of the common occur- 
rences, for instance, in connection with metal-working tools is 
that metal chips damage or cause short-circuits between con- 
tacts or parts of the regulating resistances. Such trouble is 
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entirely avoided with a mechanically. controlled and self 
contained machine. MN | | 

Ав regards convenience, both types can be considered as 
equivalent for ordinary purposes, although for special cases 
each has some points in its favour. For instance, in a case 
where the motor is to be regulated from a great distance, the . 
electric resistance control will be found more adaptable, while 
in case of a finely graded or perfectly smooth regulation the 
only suitable arrangement is that with reluctance control. 

With special reference to machine tool drive, it may be 
pointed out that it is often. required that the handles of the 
starting and speed-regulating devices shall be within the easy 
reach of the operator, whilst the motor is situated at a distance. 
For such a case, the device for reluctance control can be 
actuated. from the operator's.stand by means of a flexible shaft 
or gearing, in connection with which it may be noted that the 
force required to move a properly designed controlling device is 
quite small. A | 

In consideration of the aforesaid, it will be of interest to 
give a description of a variable speed motor or a variable vol- 
tage generator with reluctance control which has been devised 
and developed by the author. с 

In Fig. 1 are shown a side elevation and an end view, 
partly in section, of such a machine. As can clearly be 
seen, air ducts are formed in the magnet cores between the 


Scale = 1:8. 


field coils and the yoke. Iron masses in the form of plates are 
placed in the air ducts, and they are so arranged that they can 
easily be moved in axial direction inwards or outwards in the 
air ducts. · Two of the plates are supported at one end оп. 
rollers, mounted to rotate in slots in the ends of the plates and 
running freely on the surfaces fornting the bottoms of the air 
ducts. Each plate is fixed at one end to a ring secured by 
stud bolts to а traversing frame, which is provided with a 
screw-threaded central boss for the reception of the adjusting 
spindle. The spindle is mounted to rotate in the two-arm. 
bracket fixed to thé frame of the' machine. ‘The illustration 
shown in Fig. 2 gives a cléar idea of the whole device for 
moving the plates. It can be observed that the whole regula- 
ting device is mounted on one of the bearing brackets of the 
machine. In Fig. 3 an illustration is given of the frame show- 
ing the air ducts. It may be metioned here that the magnet 
yoke is that of an ordinary standard machine with slight 
modifications. Figs. 4 and 5 are reproductions of a machine 
complete with the regulating device in two different; positions— 
viz., the adjustable plates “full in” in Fig. 4 and “ right out 
in Fig. 5. | | | 

It is interesting to note that hitherto in machines with 
reluctance coutrol the construction has been so arranged that 
the insertion of the reluctance, while weakening the main. 
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field, reduces the field distortion. However, this point is of 
little importance. Variable speed motors or variable voltage 
generators, in which no provision is made to counteract the 
field distortion, if otherwise properly designed, will give entire 
satisfaction. 

Looking at Fig. 1, it will be quite clear that in the 
machine here described no attempt has been made to influence 
the field distortion, as the air ducts and the adjustable iron 
masses are placed inside the field-magnet system remote from 


Fic. 2,.—Тнк RgauLATING DEVICE MOUNTED ON THE END BRACKET 
OF THE MACHINE. 


the armature. This arrangement, which from a theoretical 
standpoint might appear somewhat disadvantageous, has a 
number of practical advantages. First, the adjustable plates 
can be fixed direct to an iron ring, by this means forming the 
four plates into a rigid body. Were the plates arranged near 
the armature—:.e., between the field cails and the armature— 
the ring would have to be made of brass or other non-magnetic 
material, in order to prevent magnetic leakage through the 
ring. With the arrangement shown in the above illustrations, 
where the adjustable masses are placed between the field coils 


Ета. 3.—THE MAGNET Frame. 


and the yoke, the iron ring constitutes a magnetic shunt 
merely to the yoke. Furthermore, from the constructional 
point of view, a simpler and safer arrangement is obtained 
with movable parts farther away from the rotating armature 
Secondly, the new arrangement allows the air-gap between the 
armature and the pole-faces to be made as small as mechani- 
cally admissible, abolishing all massive iron parts in close 
proximity to the slotted armature, and thus preventing the 
setting up of any appreciable eddy currents, The smaller the 
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air-gap the thinner and lighter can the iron plates be made, in 
order to obtain & certain specified range of regulation. At the 
same time the adjusting device and the whole machine—also on 
account of reduction in copperforthe field coils—becomes lighter 
and less expensive. As a third advantage may be mentioned 
the reduction of the weight of the adjustable masses by 
arranging the air ducts and the plates in places inside the field- 
magnet system, where the magnetic induction is the highest. 
The places of the highest magnetic induction are usually the 


Ес. 4,—ADJUSTABLE PLATES “ FULL-IN." - 


magnet cores, and arranging the adjustable plates in their 
neighbourhood has, in а smaller degree, the same effect on the 
reduction of the weight of the movable masses as the shorten- 
ing of the air-gap between the armature and the field. 

А special feature of this machine are the rollers, which 
are used mainly for the purpose of diminishing friction. At 
the same time, the size of the roller determines the width of 
the air duct, and as the diameter of the roller is made only 
slightly larger than the thickness of the plate, the clearance 
between the plates and the adjoining parts of the magnet 
frame is very small. Through the application of these rollers 
the friction is greatly diminished and, in fact, the movement 
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Fic. 5.—ADJUSTABLE PLATES “ RIGHT-oOUT.” 


is made so easy that the handle can be turned round by one 
finger. Of course, besides the friction the magnetic pull 
must be taken into consideration. Owing to the fact that the 
plates are moved in a direction at right angles to the direction 
of the main part of the magnetic lines, the magnetic pull is 
not considerable. When pulling out the plates the resisting 
force through friction acts in the same senso as thie пале 
pull, and when pushing in the plates the magnetic pull helps 
to overcome the friction. 


р 
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To ascertain the relative magnitude of these forces some 
tests have been carried out by measuring the force which was 
necessary at each point just to turn the handle. 

The plates being pulled out to about one-third of the total 
length available for the adjustment with an unexcited field, a 
weight of 180z. was required to make the handle move. 
This weight was applied on one horizontal arm of the hand- 
wheel, the leverage being 6 in. Leaving the hand. wheel in the 
same position and exciting the field with 1,780 ampere-turns 


Ета. 6.—2 x 5xw. BOOSTER SET. 


per pole, a weight of 35 lb. acting on the same radius of 6 in. 
was required to make the hand-wheel turn in such a direction 
as to move the adjustable plates outwards, and 13 lb. to move 
them inwards. A glance at these figures shows that through 
the magnetic pull the friction becomes increased, particularly 
between the screw-spindle and the central boss of the travers- 
ing frame. Assuming that the total friction remains constant 
for either direction of motion, then half the difference of the 
two values. e., 1 lb:—would ‘give the weight which would 
have to be applied on a 6 in. radius just to counterbalance the 
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Fic, 7.—CURVES SHOWING THE RELATION BETWEEN THE CURRENT AND 
THE VOLTAGE, 


magnetic pull alone. Pulling the plates right out and keeping 
the excitation at its maximum value of 2,550 ampere turns per 
pole, the weight of 26 oz. on à 6 in. radius was required for 
the outward and 20 oz. for the inward movement. In the 
same manner as above a weight of 3 oz. is obtained, which 
would correspond to the magnetic pull in the “right out” 
position of the plates. 

According to these tests the ratio between the magnetic 
pulls in the two positions is about 53 : 1, and correspondingly 


the ratio of the magnetic inductions in the direction of the 


movement is 4/52 :1, or, roughly, 2-4. That this ratio is 
approximately correct can be ascertained by the characteristic 
curves of this machine given below. __ T 

In Fig. 6 is illustrated a set of machines consisting of two 
variable voltage generators, each of a capacity of bkw., driven 
at a speed of 1,250 revs. per min. by а constant speed motor, 
arranged between the two dynamos.. The dynamos are series 


wound and have to serve as feeder boosters for a three-wire 
system. Each dynamo had 


to be built to comply with 
the following principal 
conditions :— 

“ The dynamo to be for 
\а maximum of 100amperes. 
The voltage across the 
terminals to be 1 volt for 
every 3 amperes passing, 
but there must be some 
efficient means provided 
for varying this pressuro 
by 50 per cent. up or down 
for any given current. 
This amount of pressure 
for a given current may 
be reduced somewhat for 
higher voltages." 


Accordingly the re- 
quired range of voltage regulation was 3 to 1, For the 
maximum current of 100 amperes this range is from 16:7 
to 50 volts. The actual range obtained for the maximum 
current is from 13 to 52 volts, as shown in Fig. 7. Here the 
lines 1 and 2 are saturation curvos, and 1* and 2* are the load 
curves of the dynamo, curves 1 and 1* corresponding to the 
“full in,” and curves 2 and 2* corresponding to the “right 
out position of the plates. From these curves it can be 
gathered that the ratio of voltage variation is a maximum 
for currents below 30 amperes, viz. 5 to 1; for larger current; 
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Ета, 8.—CURVES SHOWING THE RELATION BETWEEN THE POSITION OF THE 
MOVABLE PLATES AND THE VOLTAGE OF THE МАСНІМЕ AT Constant Bxcita- 
TION, WITH THE FULL-LOAD CURRENT or 100 AMPERES. 


this ratio decreases, at the maximum current of 100 amperes 
same being 4 to 1. 

Two curves of interest are shown in Fig. 8. Curve 1 repre- 
sents the variation of the terminal voltage with the position of 
the plates, when a current of 100 amperes is passing through 
the field winding, the armature circuit being open. Curve 2 
gives the voltage variation with the same current of 100 amperes 
passing through both field and armature windings. These 
curves supply an explanation why the plates are made axially 
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somewhat shorter than the corresponding dimension of the 
magnet core—namely, when moving the plates outwards from 
their “full in“ position the decrease in voltage is at first only 
a slight one, so that the plates can be shortened without 
materially affecting the range of regulation. 

The main particulars of the machine are :— 


Armature. 
Der,, wis жи жерк 8 ip 
Gross length of lamination .............. 4} in 
Number of slot 45 
Depth of slot ............ ....... 3 0°848 in 
Width of sor 0:254 in. 
Kind of winding Series, single 
Number of conductors .................. 178 
Cross section of conduoto r т in. by 0:055 in. 
Number of conductors per slot. Four 
Number of commutator eegmenta ........ 89 

Field. 

Number of poles ........................ Four 
Crogs gection of core lamination .......... 10:9 sq. in 
Cross gection of the yoke ....... ЗОРЕ 18 sq. іп 
Kind of winding Series 
Number of соїїв........................ Four, all in series 
Number of turns per coil .. ......... ees. 254 
Cross section of conductor .............. 2 in. by 0°09 in. 


clearance between each plate and the magnet frame is z in. 
on each side. 

The total weight of the adjustable body is 45 Ib., the screw 
spindle, hand wheel and the two-arm bracket weighing 15 lb. 
The whole device complete weighs 60 lb. and consists, with the 
exception of 2 lb. of phosphor bronze for the rollers, of inex- 
pensive iron. The total weight of the machine excluding the 
regulating device is 620 Ib., of which 85 Ib. are copper and 
brass and the remaining iron. Accordingly the weight of the 
material used for the regulating device is less than 10 per cent. 
of that of an ordinary machine of the size described. For 


' larger size machines the percentage weight of the regulating 


device would, of course, be still smaller. | 
As regards space a sliding-plate machine does not require 
more room than a machine with resistance control, together 
with its regulator. 
The machine described has been manufactured by the Morris- 


| Hawkins Electrical Co. (Ltd.), to whom I am indebted for 


permission to publish the illustrations and test data. 

Some similar but larger size machines are now going through 
the shops. In these the construction of the regulating device 
is slightly modified with a view to further reduce the weight 


The air-gap between the armature and the field is іп. | and to make the device still more easy to actuate. A de- 


The thickness of the adjustable plates is 1} іп. and the 


| 


scription of these machines will be published at a later date. 


ELECTRIC POWER HOUSE OF THE CAMBRIAN 
COLLIEBIES (LTD.) 
The Cambrian Collieries, situated in Clydach Vale, a branch of 


the better-known Rhondda Valley, Glamorgan, is one of the largest 
collieries in South Wales; the coal produced in the three pits of the 
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Fic. I. - GENERAL VIEW 


company averages about 1,000,000 tons per annum, and employment 
is found for some 8,500 men. 

Up to a few years ago, steam power was exclusively used for 
operating the machinery both above and below ground, and this 
agency is still used for a number of purposes above ground. 
About three years ago, however, the company fully realised the 


advantages to be gained by electric power, more particularly for 
underground purposes, and decided to introduce electricity for work- 
ing haulages, coal-cutting machinery, pumps and so forth. Current 
was accordingly bought from the South Wales Power Co., and dis- 
tributed to various motors in the mine and on the surface, 
Electrical working proving satisfactory, the progressive manage- 
ment, advised by their consulting engineer, Mr. C. P. Sparks, decided 


oF THE Power House. 


to go a step further and to produce their own current. The result 
was that Messrs. Siemens Bros. (Ltd.) were entrusted with the entire 
work. All the electrical plant in connection with the power house 
has been supplied and erected by this firm, the engines, boilers, 
condensers and so on being sublet. 

The electric power developed by the two 1,000 k.v.a., 2,200 volt 
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generating sets at present installed is principally used for operating 
induction motors for a great variety of purposes in all parts of the 
mine. There are at present some 21 induction motors in use, rang- 
ing in size from 220 to З н.р., the total horse-power of motors being 
1,890. Motors on the surface are supplied with three-phase current 
at low tension, the current being transformed for this purpose by 
statio transformers from 2,000 or 2,200 volts to 400 volts. The bulk 
of the supply, however, is conveyed in cables at a voltage of from 


engine house for the erection of a third generating set, when this 
becomes necessary, and ample provision has been made in the design 
of the switchboard, boiler and condenser plant so as to carry out 
this extension with a minimum amount of expense or alteration. 
Engine House.—The engine house, of which an external view is 
given in Fig. 1, is a substantial and lofty stone building built by the 
Colliery Company. It contains one room only, which is provided 
with very large windows on three sides, and is, therefore, excep- 


Fia. 2.—PLAN AND SECTION or Power House. 


2,000 to 2,200 volts down the pits, and distributed to the various 
motors at this pressure. Continuous current for exciting the main 
alternators and for lighting and working the original motors is 
supplied at & pressure of 110 volts by a 86 kw. steam-driven dynamo, 
or by two 70 kw. motor generators, the motors of which are fed 
from the alternating-current bus bars. 

Only part of the electric energy available is utilised at present, 
but as electric motors are being constantly added, the power house 
will be fully loaded at no distant date. Space has been left in the 


tionally well lighted. Its floor is covered with red tiles and the 
walls are painted. Ths engine room is spanned by a 15-ton hand- 
operated crane. The lighting equipment consists of six powerful 
arc lamps; these will be supplemented by further aro lamps and 
incandescent lamps when required. 

Doilers.— As shown in the general plan of the station, the boilers 
are erected at the side of the engine house They are covered with 
a 14 in. layer of asbestos composition and built into brickwork, but 
are not at present under a regular roof. The fronts of the boilers, 
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however, are provided with a short overhanging roof for the protec- | range are of 6 in. diameter, Опе end of the steam main is fitted 
tion of the stokers. The boilers are quite close to one of the pit- | with a blank flange, and the other end is connected by a bend to the 
heads, and it was, therefore, not necessary to instal any coal- | engine-room range of 7in. piping. Arrangements are made for 
conveying plant. cutting off the superheaters when it is desired to supply saturated 
steam to the engines. 
| | All steam апа hot-feed mains, in- 
cluding bends, valves and tees, are 
efficiently lagged with white asbes- 
tos plastic non-conducting composi- 
tion. An auxiliary steam main for 
the feed pumps, &c., runs across the 
top of the boilers at the front end, 
and consists of a 3 in. solid-drawn 
steel main. "The pipes between the 
feed pumps and the boilers are so 
arranged that the feed water may 
be either fed directly to the boilers 
or by way of the economiser. 
Engine Room Plant.—As shown 
in the general arrangement of the 
engine room, space is provided for 
three generating sets. At present, 
however, the generating plant con- 
sists of two Siemens-Belliss & Mor- 
com sets only. These two sets are 
alike in all respects, each consisting 
of a vertical steam engine direct 
coupled to a 1,000 k.v.a. three-phase 
2,200 volt 25 cycle alternator. The 
normal speed of each set is 250 revs. 
per min., and it was found from 
tests on one of the sets that the 
speed rose momentarily to 263 revs. 
per min., settling to 254 revs. per 
min. when full load was switched 
off, while it dropped momentarily 
to 240 revs. per min., settling to 
250 revs. per min. when full load 
was switched on. The duration 


Fic. 3.—ViEew or Тор or Borers. 


Water for the boilers and condensers 
is obtained from a pond at а short dis- 
tance from the engine house, the head 


of water being about 50ft. Before | | е DE 2 б EIAS ; Ў 
entering the boilers the feed water is ч b. rA EN | ерй RS * 
softened in a water-softening plant 2 | n. "um 


erected close to the engine house. 
Usually the water from the condensers 
is run to waste, but in case of prolonged 
dry weather it may be returned to the 
pond through a separate pipe line. 

There are four Lancashire boilers by 
Messrs. Tinker, Shenton & Co., Hyde. 
These are 80 ft. long and 9 ft. in dia- 
meter, and are suitable for a working 
pressure of 160 lb. per square inch, at 
which pressure the safety valves are 
set. They are hand-fired and provided 
with sliding grids for the prevention 
of smoke. Each boiler is equipped 
with a Sugden superheater to give 
150 F. superheat when the boiler is 
evaporating 9,000 lb. of water per hour. 
The ecmplete superheaters and boilers 
were subjected on thesite to an hydrau- 
lic pressure of 280 lb. per square inch. 
The Green's economiser raises the tem- 
perature of the feed water from 60*F. to 
200* Zen the boilers are evaporating 
at the rate of 30,000 Ib. per hour. A 
Siemens’ three-phase 3 в.н.р. 400 volt 
motor is provided for driving the scrap- 
ing gear. А iew of this motor ів given 
in Fig. 4. The economiser was tested 
at a pressure of 280 Ib. per square inch 
after erection. 

Feed water from the water-softening 
plant is supplied to the boilers by Weir's 
vertical single-cylinder double-acting 
feed pumps. There is a cast-iron feed- 
water storage tank holding 5,000 gal. 
lons of water. 

All live steam piping is suitable for 
& working pressure of 160 lb. and a tem- 
perature of 520˙ F. The main steam Fic. 4.—Sremens 8 н.р, Motor-Driven Economiser SCRAPING GEAR. 
range over the four b.ilers consists of ‚ , 
solid-drawn mild-steel piping with 9in. bore, and provision of the momentary rise and fall in speed was 7 sec. and 5 sec. respeo- 
is made for draining of any condensed steam when starting | tively. Steam consumption tests were carried out at the makers’ 
up. The steam pipes between the boiler superheater and steam | works with the following results: Steam consumed per kilowatt- 
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hour at full load 17:3 Ib. of steam at а pressure of 1551Ь. persquare ported to prevent distortion from very heavy currents. They are 
inch, and a temperature at the stop valve of 472°F., the vacuum ! protected against external injury by the shields on the frame, which 
being 25°91п. of mercury. At half load, the steam consumption | cover them completely ; these shields were not on the machines at 
was found to amount to 18:6 lb. of steam at a pressure of 163 Ib., a | the time the photographs were taken. | 
temperature of 461°F. and a vacuum of 26 in. These figures are The exciting current at 110 volts is fed to the rotating field by 
highly satisfactory and considerably lower than the specified figures, | copper gauze brushes impregnated with carbon, which are pressed 
The engine is capable of carrying an overload of W рег cent. for against the two slip rings by brush holders of the lever type, the 
two hours and momentary overloads of 50 per cent. When running tension on the brushes being maintained by helical springs. Current 
non-condensing the engine is capable of developing 680 kw. All for excitation and for auxiliary purposes is supplied by a 36 kw. 
working parts are lubricated under pressure, oil being supplied by a | steam-driven generator, or by two 70 kw. motor-generators. The 
valveless pump worked direct from the crank shaft. The flywheel | engine of the steam exciter is by Belliss & Morcom and runs at 
weighs 124 tons. 600 revs. per min. ; it is capable of carrying a 10 per cent. overload 
The Siemens three-phase 2,000-2,200 volt alternators are of the | for two hours. The Siemens dynamo, to which it is directly coupled, 
rotating field type, the phases being star-connected. They have a | supplies continuous current at from 100 to 110 volts. 
continuous rating of 750 kw. at a power factor of 0'75, and are The two main engines exhaust into Korting condensers, placed 
capable of dealing with the same overloads as the engines. After | in the basement underneath the floor, each capable of dealing with 
а six hours’ run at 750 kw. and unity power factor, no accessible | 13,0001b. of steam per hour, and producing a vacuum of 26 in. of 
part of the machine, with the exception of the stator iron, has | mercury. А smaller Körting condenser, capable of maintaining the 
temperature rise of more than 85°C. above the surrounding air, as | same vacuum when condensing 1,000 Ib. of steam per hour, is pro- 
measured by thermometer; the temperature rise in the stator iron | vided for the steam exciter. The piping and valves are so arranged 
does not exceed 45°C.. The machine is wound to have а wave form | that any one of the condensers can be shut down without interrup- 
as nearly sinusoidal as possible. When full non-inductive load is tion to the service. The condensers discharge into a tank 20 ft. by 
thrown off the percentage rise of voltage does not exceed 6 per cent. ' 10 ft. by 6 ft. built up of cast-iron plates. 
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Но. 5.—View or BIEMENsS-BELLISS & Мовсом GENERATING BET. 


at constant speed and excitation. At a power factor of 0'75 the The centrifugal pump for pumping the condenser discharge back 
rise does not exceed 18 per cent. Before leaving the works the into the pond is of Messrs. Körting Brothers’ make, and is capable 
armature was tested with an alternating pressure 24 times the | of delivering 50,000 gallons of water per hour against a head of 80 ft. 
normal pressure, while the field system was subjected to a test | when rotating at 1,450 revs. per min. It is directly driven at the 
pressure of 1,000 volts. | speed mentioned by a Siemens three-phase squirrel-cage ventilated 
With regard to the mechanical design it may be mentioned that | type 40н.р. motor, which is fed with current at 25 cycles per 
each alternator stands on its own independent bed, and is split horizon- | second from the 400 volt alternating supply. Starting is effected 
tally, so that the upper part ofthe armature may ba readily removed, | by а star-delta switch. Near to the motor, and in a handy position 
if rro d by the overhead crane in the engine house. The rotor | for the attendant, is а motor-coutrol panel equipped with one three- 
is directly bolted to the engine flywheel, and the energy stored in | pole quick-break 50 ampere switch, three 50 ampere fuses, one 
the rotor field magnets and engine flywheel amounts to 2,000 ft.- | ammeter and one lighting fitting. 
tons at normal speed. The poles are circular in section and the Switchboard.—The switchboard (Fig. 6) is erected at one end of 
poles shoes are laminated. The stator is of cast iron and of such а | the engine room. It is built of fire-proof material throughout. The 
design as to combine great stiffness with light weight. Particular | high.tension apparatus is mounted near to the wall, but the operat- 
care bas been taken to ensure thorough ventilation. The armature ing geir for the high-tension apparatus is mounted on separate 
core 18 built up of laminated stampings, and the armature coils, panels in front of and at a certain distance from the high-tension 
after being placed in the open slots, are firmly held in position by , gear. The operating panels contain only low-tension instruments 
wooden wedges The coils are amply insulated, both inside the | and apparatus, and the high-tension oil switches are operated from 
slots and outside, to withstand all voltage fluctuations which are , this board by a system of suitable levers. The low-tension operat- 
likely to occur in practice, and the end connections are well sup- ing board is separated from the high-tension gear by a passage of 
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a clear width of 8ft 6in. There are three alternator panels of | an attendant to come into contact with the high-tension switch 
which one is blank, and six feeder panels, of which three have | gear while it is under pressure. 
so far been fitted up with apparatus. Each of the two motor- The switchboard is equipped with all the usual instruments and 
generators is controlled from one continuous-current and one alter- | apparatus necessary for an efficient and reliable control. The equip: 
nating-current panel. There is also a lighting panel in the centre | ment includes low-tension integrating watt hour meters with the 
of the board, an exciter panel and three transformer panels, and a | requisite potential transformers, single-phase high-tension fuses, 
number of blank panels are provided for future extensions. The | synchronising gear, electrostatic leakage indicator to indicate a 
main panels facing the engine room are of white marble and are | fault developing on any one of the three phases, overload releases 
supported on an iron framework. with time limit relays, and so on. The secondary windings of all 
Access to the chamber between the high-tension apparatus and , instruments, as well as the switchboard frame and screens, are per- 
the low tension operating board is gained through two doors of ex- | manently earthed. The Lus bars are carried above the high-tension 
panded metal, one at each end of the switchboard, and unauthorised | chambers on porcelain insulators, There are four single-phase 


Еа. 6.— SWITCHBOARD. 


persons are prevented from entering by providing the doors with a | 2,200/400-volt transformers for reducing the high tension current 
lock, which can only be opened from the outside by a special key. | to a pressure suitable for the motors on the surface of the mine. 
The high-tension ‘panels next to the wall are insulated from опе ү Three of these transformers are connected up for three-phase work- 
another by slate division pieces, and the front of each high tension | ing, while the fourth is a spare. They are placed at one end of the 
panel facing the passage way is provided with a substantial metal | switchboard near to the wall. 

screen, £0 arranged that the screen cannot be removed until the The power station is to be formally inaugurated on Tuesday, 
isolating switch has been opened. It is, therefore, impossible for | July 9. 


TWELFTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


On Thursday afternoon, June 27, three Papers were read. charging are desirable will hardly be denied. With a view to 
The first of these, by Mr. Shawfield, appeared in our last obtaining the opinions of members of the Association upon this 
issue. The second Paper, which we now give, was discussed | subject, the author proposes briefly to describe the methods which 
at the same time as that of Mr. Shawfield : he has adopted of ascertaining the costs of supply from the works 

| | TAE for which he is responsible, and the manner in which he considers 


THE COSTS OF ELECTRICITY SUPPLY AND THEIR re ee thus obtained should be applied in fixing the scale 
of charges. 

RELATION TO SCALES OF CHARGES.* | In order that the costs of supply may be accurately ascertained, 
it is essential that the books of the undertaking should be so 
arranged that the expenditure can be readily watched week by week. 
i : The author includes in his Paper a form of works costs book for the 

It will be generally admitted by anyone who has made a study | information of those engineers who have not paid attention to the 
of the scales of charges in force in connection with many of the | subject. A book of station records such as this made up weekly 
electrical undertakings of this country, that, not only are the | serves the double purpose of enabling the engineer to at once detect 
methods of charging in many cases unnecessarily complicated and | and check any excessive expenditure, and also facilitates the pre- 
numerous, but the charges themselves do not bear that relation to paration of quarterly balance-sheets and annual records in connec: 
the costs of production which one might reasonably expe:t to find. | tion with the works. The ‘‘estimated cost of repairs" and not 
That greater uniformity of action and simplicity in the methods of the “ actual cost“ is recorded each week, the reason for this being 

* Paper slightly abbreviated, that the actual cost during any particular week cannot reasonably 


BY H. R. BURNETT. 
(Chief Electrical Engineer, Barrow-in-Furaeaa.) 
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be charged against the units generated during that week, and would 
be liable to vary to such an extent as to destroy all comparison 
between one week and another. The method adopted in dealing 
with this item has been to make an estimate of the cost of repairs 
and output for the year and to debit each week's expenditure with 
a fixed amount per unit generated. If at the end of the year it is 
found that there is an appreciable discrepancy between the esti- 
mated and actual cost of repairs, the quarterly figures are adjusted 
accordingly. 

From the Works Costs and other books, a balance-sheet 
showing the receipts and expenditure on electricity supply is pre- 
pared quarterly. The figures obtained from these quarterly balance- 
sheets are plotted as in Fig. 1, and curves are obtained from which 
the law underlying the total costs of supply (or any particular item 
of the total costs) may beascertained. Ав an illustration, the results 
obtained at the Barrow Corporation electricity works during 
1905-6 are given. 

From the curve A.B. it will be seen that the law for the costs of 
supply from these particular works during 1905-6 was: Total costs 
= £2,242 per quarter 4-0:60d. per unit sold. 

If the sanding charges are divided by the sum of the lighting 
consumers’ maximum demands,* it is found that the costs of supply 
were: Total совів= 6:744. per kilowatt per day+0°60d. per unit. 
This law is shown graphically by curve C.D. Fig. 2, while the curve 
Е.Е. represents the price charged on the maximum demand system 
(6d. per unit for 1 hour per day, 84. per unit after). 


In | езї апа Sinking Fund = £1485 per Quarter 


Quarterly Costs in £8. 


ry | 21 
Quarterly Output in B. T. U. 
Fio. 1 —QUARTERLY Costs or Surry, 1905-1906. 


In Fig. 3 are given the curves representing the total costs (includ- 
ing capital charges) at the works for which the author is responsible 
during each of the years 1899-1900, 1902.8, 1905-6. While it is not 
suggested that the method of ascertaining the costs of supply, which 
has been briefly described, is infallible, the author is confident that 
it will be found to be sufficiently accurate for all practical purposes. 

Having described the methods by which the costs of supply from 
any particular works may be ascertained, the author proposes to 
consider to what extent the information thus obtained may be 
applied in fixing the scale of charges. 

Broadly speaking there are three classes of supply for which 
practically all works have to cater and for which scales of charges 
have to be fixed: (1) Lighting. (2) Power and Heat. (3) Special, 
including supply for public lighting, traction, large power and other 
consumers 


1. Supply for Lighting.—' The scale or scales of charges for 
supply for lighting are necessarily based upon the maximum demand 
system, and the curve representing the cost of production (l'ig. 2) 
is of considerable assistance in deciding what the scale should be. 
Having decided what is the maximum demand scale upon which the 
works can supply at a profit, the fixing of flat rates for various 
classes of consumers is а simple matter. 


2. Supply for Power and Heat.—The fixing of а scale or scales 
of charges for power and heat supply upon an equitable basis 18 a 

* At the works referred to it is found that the sum of the lighting con- 
sumers' maximum demands is approximately 33} per cent. in excess of 
the maximum load observed at the generating station. 


very much more difficult matter than in the case of lighting supply, 


owing to the great variety of purposes for which the supply may be 
required. Where the maximum demand system is adopted for 
power supply the rough-and-ready method of fixing the scale of 
charges appears to be to make the initial and final prices per unit 
about one-half of those decided upon for the lighting supply. It is 
generally found expedient to have an alternative flat rate or sliding 
scale, in which the price per unit is usually about the same as that 
to which the consumer would be entitled on the maximum demand 
system by two hours’ daily use of the supply. 


8. Special, —The third and perhaps most important class of con- 
sumers for whom the engineer has to decide upon scales of charges 


Pence per B.T.U. Sold. 


1 2 3 4 Б 6 7 8 9 
Hours per Day. 


Fic. 2.—Cos:s or SUPPLY AND PRICE CHARGED, 1905-1906. 


10 11 12 


are'those who, by reason of the nature or extent of their supply, are 
entitled to special consideration. Under this category the author 
includes publie lighting, traction supply, supply to large power or 
lighting consumers and stand-by supply. 

In considering the price to be charged for any of these purposes, 
it is well to bear in mind that the charge should be made up of the 
following items :— (1) Running charges, consisting of a proportion 
of the works costs; (2) standing charges, consisting of: (a) Propor- 
tion of works costs, (b) proportion of rents, rates and tares, (c) pro- 
portion of management charges, (d) proportion of capital charges 
(general), (c) special capital charges ; (8) profit. 

1. This item is ascertained from the curves of costs of production, 


Fig. 1. 
NN 


Pence per unit. 


1 2 8 4 5 6 1 8 9 10 10 12 
Hours per Day. 
Fia. 3.—ToraL Costs or SUPPLY. 
1899-1900 == = = - = = 975d. per day per kw. of demand + 1:39d. per unit. 
7 | + 0:934 


1902-1903 emm • a a = — 6:5 а. » э» 
1906-1906 = 674d. ” » 


эз 


+ 060d. „ 


2 (a) (b) (c) (d) (с). It is usual to apportion all these items accord- 


ing to the maximum demand of the consumer, and in cases where 


the consumer's marimum demand is liable to occur simultaneously 
with the maximum load upon the generating station, this is & 
rational eourse to follow. | Mu 

8. When the above charges have been properly apportioned, it is 
only necessary to add а small percentage, say 10 per cent., for profit. 

When the supply is only given at such hours that it will not in- 
crease the maximum load upon the generating station, the standing 
charges (2) (a) (b) (c) (d) will not be materially affected by the sup- 
ply, and the price charged should therefore be made up of the follow- 
ing items:—(1) Running charges; (2) (е) capital charges on apecial 
capital expenditure, if any ; (3) profit. 

The running charges are ascertained, as before, from the curves, 
and the effect of any special capital expenditure (such as an exten- 
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sion of mains) entailed by the supply is easily calculated and must 
be allowed for. 

The allowance for profit should, however, in this case be con- 
siderably increased to cover the use of plant, mains, &c. Exactly 
what margin should be- allowed is, of course, a matter of opinion ; 
but in justice to the consumers, who have the capital charges upon 
the plant to bear, and as a matter of sound business, the allowance 
should, in the opinion of the author, be in the neighbourhood of 
50 per cent. on the cost. Even with this margin for profit, it will 
be seen from the following example that the prices arrived at are 
quite moderate :— 

1. Running charges as obtained from curve AB, Fig. 1.. 0:604. 
2. (e) Capital charges on special capital expenditure (if 


апу),вау.............. Tn Veste bo s ‘10d. 
Net cost of supply сок . . . 0°70d. 

8. Add for profit, use of plant, &c., say 50 per cent. .... 0:854. 
Price to be оһатдей................ . . 1050. 


The important bearing which even а comparatively small special 
capital expenditure may have upon the price which should be 
charged is often overlooked. In order to illustrate and emphasise 
this point, the author includes in his Paper a curve* showing the 
cost per unit resulting from a capital expenditure of £100 on a sale 
of from 1,000 to 10,000 B. T. U. per annum, the capital charges being 
calculated at 6$ per cent. on the expenditure. | 

The author suggests that, with a view to obtaining greater uni- 
formity in tariffs for electricity supply, members of this Association 
in advising their committees should recommend tariffs based upon 
the following lines : — 

Supply for Lighting.—1. А maximum demand rate so arranged that 
the price charged to a consumer using the supply for two hours per day 
is from 10 per cent. to 15 per cent. in excess of the ascertained сові of 
the supply. 

2. (a) An optional flat rate for any consumer based upon two hours 
daily use of the supply on scale (1). 

2. (b) Optional flat rates for particular classes of consumers, such as 
hotels, clubs, public-houses and dwelling houses, based upon scale (1), 
the rate being fixed according to the ascertained average daily use of the 
supply by these consumere. . | 

Supply for Power and Heat.—8. А maximum demand rate in which 
ad initial and final prices are each one-half of the prices charged on 

e (1). 

4. 12 optional flat rate for all consumers, based upon two hours’ daily 
use of the supply on scale (3). 

Supply to Special Consumers.—b. The price charged to be the авоег- 
tained cost of supply plus 10 per cent. to 15 per cent. for profit. 

Restricted Hour or Two-rate Supply.—6. The price to be based upon 
the ascertained running costs of supply, plus 50 per cent. for propor- 
tion of standing coste, use of plant and profit. Any supply taken between 
sunset and 12 midnight to be charged at maximum price on scale (1). 

In cases where it is deemed desirable to adopt a sliding scale the 
scale should be obtained by varying the discount upon the flat rate 
according to the consumption as follows :— 

For the first 1,000 B.T.U. (or other quantity) per quarter, price = flat 
rate, net. 

For the next 1,000 B. T. U. per quarter, price flat rate less 10 per cent. 

For the next 1,000 B.T.U. per quarter, price = flat rate less 15 per cent. 

For all over 3,000 B. T. U. per quarter, price = flat rate less 20 per cent. 

By arranging a sliding scale in this manner the anomalous posi- 
tion of a consumer being able to reduce his total bill by increasing 
his consumption (which 1s possible upon the scale of charges in force 
in some towns) is avoided. 


There was a combined discussion on Mr. Shawfield's and 
Mr. Burnett’s Papers. In what follows we give an abstract of 
this discussion, except the first part of the remarks of Messrs. 
J. F. C. Snell and S. L. Pearce, which appeared in our last 


issue. 
DISCUSSION, 


Mr. J. F, C. SNELL, commenting on Mr. Burnett’s statement that 
special consumers were entitled to special considerations, took tramways 
as an illustration. If this meant a higher price than power users, 
he concurred ; but if the opposite he disagreed. From bis more recent 
experience of power supply in many large towns, if the tramway load 
continued to increase, it would not be possible to cover the cost (if 
supplying at а cheap rate). He thought the tendency was away from 
many different methods of charging towards a uniform system of initial 
charge with graduated scale of discounts. Mr. Burnett was to be con- 
gratulated on the manner in which he kept his accounts. The moral to 
be drawn from the Papers was that the competition with gas for lighting 
was becoming more keen, and, although there was also power competi- 
tion, this could be more successfully met. In fixing power tariffs it was 
necessary to keep in mind the rapid rate at which the power load was 
increasing. If this factor were left unconsidered the power load might 
preponderate over the lighting and the revenue account might appear 
on the wrong side. 


[* We bave omitted this curve.— Ep. E.] 


Mr. S. L. PEARCE (Manchester), in continuation of his remarks (given 
in part in out last issue) on Mr. Shawfield's Paper, thought it would be 
very difficult to separate the lighting and power load charges as suggested 
by Mr. Shawfield. The transmission costs given both by Mr. Shawfield 
and Mr. Snell he could not agree with. £10 per kilowatt would not, in 
his opinion, cover the cost of transmission, distribution and transforming 
plant on consamers’ premises. An authority had recently published 
some figures based on 120,000 kw. ; it was estimated that the transmis- 
sion costs for that load were £16 per kilowatt, and he thought this 
was a more accurate figure, though it might be even higher. The 
system used made a difference, whether it was three-phase all through 
or а conversion to continuous current. As to the method adopted 
of fixing charges in large towns, about which Mr. Shawfield in- 
quired in his Paper, he thought that the principle referred to in 
the first paragraph of the Paper was mainly adhered to. There were, 
however, cases in which the authority would be justified in remitting a 
portion of the fixed charges for power consumers, and this would prob- 
ably be sound policy for the undertakings as a whole, though it might 
result in a loss for a year or two on that particular consumer, just as a 
short hour consumer or even a tramway load might prove a loss. The 
effect as a whole was undoubtedly beneficial. He would debit every new 
consumer with his own capital charges—each penny of the capital ex- 
penditure involved in mains and transforming plant. As to Mr. Burnett s 
Paper, he did not agree with giving discounts on quantity; this was 
wrong in principle. Any reduction made should be based on load factor 
and hours of running. 

Mr. A. M. TAYLOR (Birmingham) thought with Mr. Pearce that Mr. 
Shawfield's £10 per kilowatt of maximum demand was too low. He 
believed the cost at Manchester (he had not Mr. Pearce’s authority for 
saying so) must be about £40 or £50 per kilowatt of maximum demand, 
including sub-stations, and in other towns it was quite as high. With 
high-pressure three-phase supply to large consumers it might be reduced 
considerably, but not to anything like the figure suggested by Mr. Shaw. 
field. As regarded the cost of generating plant, Mr. Shawfield was con- 
sidering the cost of certain extra units put down for dealing with the 
power load. It must be borne in mind that the figures were per kilowatt 
of maximum demand, which meant that, since he had just given them 
the bare costs and divided by the kilowatts of maximum demand, he had 
allowed nothing for spares. All Mr. Shawfield’s figures would have to 
bear a proportion for spares. The figures were no doubt for a generating 
station put down with a view to rapid extension in the future, and which 
had room for putting down, say a couple of sets, and he proposed to debit 
the scheme with those two sets and their accessories. He disagreed with 
Mr. Shawfield’s allowance of £3 per kilowatt of maximum demand for 
buildings and foundations. In one case that he knew of the cost 
of the buildings, with room for future extensions, was £12 per kilo- 
watt of plant capacity, equal, say, to £15 per kilowatt of maximum demand. 
£2. 7s. was probably not far wrong per kilowatt of plant capacity for 
boilers, stokers, economisers and feed pumps, and would have to be 
increased to about £2.17s. per kilowatt of maximum demand. He 
would allow 12s. or 15s. per kilowatt of maximum demand for steam and 
exhaust piping in place of Mr. Shawfield's allowance of 5s., and he would 

ut the total at something between £25 and £30 per kilowatt of maximum 

emand, against Mr. Shawfield’s £18. Had Mr. Shawfield taken into acoount 
cost of eonveyo: 8, storage tanks, circulating water plant, overhead crane, 
balancers, boosters, and so on; and, if considering alternating-current 
plant, cost of exciters? These little items amounted to nearly another 
£8 per kilowatt of plant capacity, or, say, £3. 10s. per kilowatt of maxi- 
mum demand, and brought the total to something like £30 to £35, 
against Mr. Shawfield’s £18. Hp suggested Mr. Shawfield had just con- 
sidered the bare cost of supply for a particular element of his system, 
and had rather overlooked that a good many motor-power consumers 
had to be taken off the lighting mains, and that in cases of that sort the 
capital costs would not come down in anything like the same ratio as 
they would where two or three specially large consumers were supplied 
from a high-tension supply. Therefore, although he agreed with Mr. 
Shawfield to some extent in charging the power load only with the addi- 
tional costs involved, he thought Mr. Shawfield had very much under- 
estimated the costs both of the generating station and of the distribution 
service, including the sub-station. 

Mr. 8. CLEGG (Lincoln) emphasised the influence of the power supply 
on the costs of a comparatively small station. He quoted an instance of 
an inquiry from a large works in his area, at a time when his total out- 
put was 400,000 units per annum, 10 per cent. of this being for power. 
The maximum load was 300 kw. and involved the laying of a special 
main ? mile long. His ordinary power tariff would not meet this case, 
so after inquiries in the town as to power costs in other works he offered 
а price of 0:9d. per unit, on a basis of 600,000 units per annum, which 
was accepted. This arrangement had been in vogue for 12 months and 
had had an interesting influence on the costs. When this offer was 
made the works costs were 1:07d. and the total costs 1:61d., including 
interest апа sinking fund. Last year 1,280,000 units were sold, of which 
568,000 were for the works in question, 164,000 for traction and 80,000 for 
ordinary motor load, making 800,000 in all for power, as against 400,000 
for lighting. The works costs were reduced to 0-75d. and the total costs to 
0:993d., the improved figures giving & profit last year of £3,000 out of 
the £11,000 revenue. The price to lighting consumers was also reduced 
under tbe new arrangement. In а new agreement recently made with 
a large consumer, for an extension of the supply, a coal clause had 
been included. 

Mr. W. W. LACKIE (Glasgow) said he was а maximum demand 
enthusiast, and he strongly believed that in large cities if the flat rate 
were Adopted the best customers would be lost. By offering a maximum 


— | demand rate the engineer could offer a sliding scale to long-hour con- 


sumers. In the supply of power there was а steady supply of 10 hours a 


E 
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day. In lighting, the load varied from month to month, with peaks. II 
a complete supply of power could be given, then in course of time the 
lighting might be thrown in as a by-product. Mr. Shawfield’s 
maxim was not sound. It was, he thought, impossible to lay dcwn a 
scale of charges applicable in every case. He could not agr.e with 
Mr. Shawfield's costs, and was sure there was not a station where 
the cost was under £30 per kilowatt. In Glasgow it was £35 to 
£40. Mr. Sbawfield had allowed a profit of 5 per cent., after allowing 
9 per cent. for interest, sinking fund and reserve fund. If Mr. Sbawfield 
got 10 per cent. he was perfectly sound financially, but the cost given for 
repairs and maintenance was very little for the number of units. In 
regard to Mr. Snell’s objection to Mr. Shawfield's figure for coal, he 
thought Mr. Shawfield’s cost was all right. Dealing with Mr. Burnett’s 
paper, Mr. Lackie said in regard to the two kinds of consumer mentioned 
under the maximum demand system of charging, each of these con- 
sumers would pay balf the standing charges, which he thought fair. Mr. 
Burnett’s curve showing the cost per unit resulting from a capital ex- 
penditure of £100 on a sale of from 1,000 to 10,000 B.T.U. per annum 
was, in his opinion, misleading. The additional expenditure would alter 
the price per kilowatt. Regarding Mr. Burnett’s suggested basis for fixing 
scales of charges, in his opinion the basis should be undoubtedly on the 
maximum demand system, and should be worked out on the average 
number of hours for which the energy was used. 

Mr, E. E. HOADLEY (Maidstone) said that in many of the smaller 
towns there was a big market for power supply for factory and other pur- 
poses. When he first went to Maidstone the power rate had been fixed 
for about two years. From figures furnished by factories in the town he 
worked out roughly their yearly cost for power, and then presented a 
scheme to his committee, fixing a power tariff which was very low for a 
town where coal was expensive. From that time the financial position 
of the undertaking began to chavge. The number of units generated 
went up enormously, and the works costs came down. In their town of 
about 35,000 people they had now very nearly 1,000 п.р. of motors con- 
nected, and last year, sold nearly 400,000 units for power, not including 
the tramways. A power load was a very desirable thing to have, and he 
agreed with Mr. Shawfield that the advantages could not all be put down 
in black and white, but a good power load with the ordinary supply would 
certainly increase the revenue and reduce the works costs. He thought а 
system of charging for the number of units used per horse-power demanded 
much better than a flat rate. In making agreements with large factories 
they had in Maidstone for the past three years put in а coal clause, which 
he thought was very important. In some towns power given at а cheap 
rate during restricted hours had been a success, but it was very difficult 
to get people to shut off their works at 4.80 or 5.0 in the winter months. 
At Maidstone he had found the overlapping of the two loads of little 
importance. It would, he thought, be to the advantage of many of the 
smaller towns if they treated their power supply somewhat in the manner 
indicated by Mr. Shawfield in his paper. 

Alderman WEST (Coventry) remarked that the maximum demand 
system had been in use with them a considerable time, but now they had 
adopted the flat rate. He thought that the flat rate was thebest. They 
should ascertain as far as possible the cost of generating current in large 
quantities, and then settle the price for lighting and power. In Coventry 
they used to charge 64. for the first two hours and 84. after, but it did 
not pay. Then they altered the charge to 4d. for motive power, which 
also did not pay. They then made the price for lighting 6d. for the first 
hour, 3d. for the second hour and 1d. for the remaining hours. There 
was а good deal of grumbling, and he advised the committee to give а 
flat rate of 44d., but this again was unsatisfactory. Knowing it was of 
little use reducing the price for power unless they did something more, 
they obtained sanction to let out motors ón hire. At first only a few very 
small motors were let on hire, but soon the business began to grow 
rapidly, and whereas in the first full year under the new polioy the units 
Bold were 112,463 at an average price of 1:754., last year they sold 
3,211,090 units at an average of 1:098. The price for power was reduced 
to а flat rate of 134. per unit for the first 10 m.r. of maximum demand 
and ld. for all afterwards. The total cost in 1902 was 4:89d., and this 
had steadily fallen until last year it was 1:264., including standing and 
capital charges. Although the revenue from current sold was low, only 
by supplying in large quantity and pleasing all customers could they make 
а profit. 

Mr. С. Е. С. SHAWFIELD, in reply, said he had fully anticipated a 
good deal of hostile criticism, and his anticipations had to a considerable 


extent been realised. At the same time he was agreeably surprised to 


find his contentions had been largely borne out by the actual experience 
of other engineers. Dealing with Mr. Snell's reference to the apparent 
absence of spare plant, he would point out that the generators in ques- 
tion had an overload capacity of 100 per cent. and that the overload of 
the turbine was, he believed, even greater than that. In a large power 
house in the North he believed it was the practice to run the generating 
sets constantly at somewhere about 70 or 80 per cent. overload, and they 
had no hesitation in going to overloads even beyond that amount. He 
was of opinion that in future, in fairly large generating stations, the 
poliey would be to provide spare plant by depending upon the overload 
capacity of the station. In regard to the maxim to the effect that 
"if you reduce your prices to suit your competition the cost of 
production would adjust itself to the tariff," which Mr. Snell had 
objected to, other speakers had shown that the maxim was to 
a very large extent correct. Не did not mean that it should be 
carried to the extreme of & man getting his power for nothing, but he 
contended that to sell electricity in competition with other forma of 
motive power it must be sold at a price which would appeal to the con- 
sumer, Mr. Snell was, he thought, in a somewhat unique position, inas- 
much as he had at Sunderland obtained prices for power supply which 
must make the mouths of other engineers water, It was out of the 


question to attempt to quote such prices in tho Midlands. It was 
because he had found the ordinary power rates useless that he had gone 
into the question from what was perhaps a somewhat original stand- 
point. Mr. Snell had also criticised his figures for running costs. 
The figure for coal consumption was perhaps on the low side, but 
it was quoted him by the manufacturers of the plant and he 
would not cast doubts upon the veracity of their statements. Ac. 
cording to the makers’ guarantees, the figure would be considerably 
under 4lb. with a plant load factor of 100 per cent, and with а 
plant load factor of 75 per cent. the increase in coal consumption 
was very small, again according to makers’ guarantees. He knew these 
figures were obtainable in two stations in this country, but had not the 
piii of the engineers to give further particulars. Mr. Pearce had 
also spoken unfavourably of his maxim, and then to his surprise had 
practically admitted its truth, inasmuch as he said it did not matter so 
much about the question of profit because a large power load, given in 
considerable quantities, had a favourable effect upon the costs, which was, 
in his opinion, only another way of saying your costs of production 
adjust themselves. His transmission cost of £10 par kw. demanded had 
also been adversely criticised by several speakers. Не would say, how- 
ever, it was a figure he had arrived at from actual experience. He 
thought if they would select a power consumer within a reasonable 
distance from the station and ascertain the cost of running a main from 
the station to his works, they would find the cost of that main, assuming 
the streets had to be opened, would come under £10 per kw. He had not, ор 
to the present, found a case in which this figure was exceeded. Mr. Taylor 
had chiefly directed his criticism to the cost of the plant and buildings. 
He would mention that the whole of the figures were taken from actual 
tenders received. In the case of the buildings and foundations, chimney 
and flaes, they represented accommodation for not 2,000 kw., but nearly 
5,000 kw. It might be possible his figures for steam and water piping, 
&c., were low owing to local circumstances, but they did not repre- 
sent a very large amount per kilowatt capacity of plant. With regard 
to the items Mr, Taylor had suggested he had omitted, out of the whole 
of the auxiliaries mentioned the only one not included in the estimate 
was that of conveyors, which he had not included because it was 
almost impossible to gauge this item, which might vary from a few 
shillings to а a few pounds per kilowatt, and conveyors were not a 
necessity for power stations. Mr. Clegg had practically shown 
what he (Mr. Shawfield) had endeavoured to enunciate as a principle 
he had been following in practice with satisfactory resalts. Ald. West 
had also, he thought, shown thata policy of drastic reduction in price for 
motive-power purposes was followed by more drastic reductions in the cost 
of production. Mr. Hoadley had also found that reduotion of price to 
power consumers was followed by very satisfactory results, which tended 
to prove the correctness of his theory. 
to be an ardent disciple of the maximum demand. It was difficult to 
argue froi. such opposite standpoints, as if they applied the maximum- 
demand system rigidly to power supply he thought the results practically 
preoluded the securing of more than the skimming of the consumers in the 
area. It might be his application was wrong, but after trying in every 
possible way it was a case of dropping either the maximum demand or the 
power supply, and bs preferred to drop the former. 

Mr. H. К. BURNETT, in his reply, remarked that much of the criti- 
cism had been directed to Mr. Shawfield's paper and there were very 
few points left for him to deal with. Perhaps his statement that the 
tramway supply was entitled to special consideration had received most 
attention. What he meant to convey was that the capital charges on 
the plant installed for tramway supply were considerably lower thau 
the average capital charges on the station, and therefore the tram- 
way supply should be given the benefit in arriving at the tariff to ba 
charged. Mr. Snell had disagreed with his Fig.2. He had put down the 
actual price charged. A better charge would probably be 8d. for the first 
hour and 14. afterwards, but considerations of expediency or perhaps the 
statutory powers would prevent one from charging more than, say, the 
maximum price of 6d., and would make the final charge considerably 
higher than it would otherwise be. They could not help losing over the 
short-hour consumers, and they must, therefore, increase the profits on 
the long-hour consumers, or the nett result would be on the wrong side. 
Mr. Pearce had thought that he laid undue stress on the profit, but it 
was very desirable to so adjust the tariffs that they did not get adverse 
results at the end of the year. He did not think the profits he had sug- 
gested any too large to ensure a surplus at the end of the year, because 
it must be remembered there were a large number of consumers who mus: 
be supplied at a loss. They could not help having a number of consumers 
who did not bear their reasonable ghare of thecosts. Mr. Lackie admitted 
being an advocate of the maximum-demand system. So was he, but he 
thought an optional flat rate was necessary. 

The PRESIDENT congratulated Mr. Shawfeld and Mr. Burnett upon 
the interesting discussion evoked by their Papers. He would like to say 
in regard to the coal figure of 3°75 Ib., he had been well below this figure 
for the past three years in Sheffield, where their figure had been 33 lb., with 
banked fi сез, per unit sold. It was a charming idea of Mr. Lackie’s that coal 
was going to make all the power and the ashes all thelight. He agreed with 
Ald. West with regard to the hiring out of motors being а good business 
producer. Five or six years ago they had no motors in Sheffield. They 
commenced hiring, and business came in, and very shortly people bought 
their motors. Although they had obtained a loan of £10,000 for the 
purpose, he did not think more than £5,000 had gone up to the present 
time, although they had turned the amount over time and again. The 
motors totalled 7,000 н.р. at the present time, and they were still coming 
ор. In regard to supplying some consumers at a loss, they must do а 
little advertising, The supply of a 4 н.г. or 5 н.р. motor was a dead losg 
at first, but from experience he found that within a few years they got 
200 н.р. or 300 ц.р, in the same place, and all the lighting, and private 
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house lighting as well. This had happened over and over again in 
Sheffield. In regard to adjusting the tariff to suit the competition, they 
had to go very carefully into this matter, and in the case of Sheffield he 
had carried out that principle. The gas competition in Sheffield was so 
keen that some three or four years ago they had to bring the price down 
and institute a sliding scale of discounts. 

On the motion of the President a hearty vote of thanks was accorded 
to the authors of both Papers. 


The third and concluding Paper on Thursday was as 
follows :— 


DEPRECIATION AND RESERVES FOR ANTIQUATION 
AND OBSOLESCENCE FROM AN ENGINEERING 
STANDPOINT.* 


BY С. Н. YEAMAN. 
(Chief Electrical Engineer, Hanley.) 


The author first deals with the claims which electricity con- 
sumers have for a reduction in the price of electricity before profits 
are utilised for reduction of the rates. He then shows that the 
value and utility of the plant as a factor of economical production 
are not maintained by keeping it in the same condition as it was at 
the time of purchase if, during the period it has been so upheld, 
the progress of the industry has led to more efficient and cheaper 
plant being put upon the market. 

To sustain the fight industrially, it is necessary that the plant 
and other fixed assets should be maintained, not merely in as good 
a position as they were originally, but equal to similar plant which 
might be employed by a competitor. In practice this resolves 
itself into debiting against each year’s balance such sum as will 
provide new plant when that now in use ceases to be sufficiently 
cheap in its working costs to run in competition. | 

Municipal electricity works are constructed with borrowed capital 
and this is obtained in much the same way as a limited company 
issues its debentures, but the security is more than the assets 
created by the expenditure of such capital. A potential liability, 
unlimited in extent, is imposed on the ratepayers, who, to all intents 
and purposes, guarantee the repayments of the borrowings. No 
principles for fixing the periods which may properly be allowed for 
local loans for different үрө bave ever been laid down by 
authority, and consequently it is found that the practice of the 
sanctioning authorities for Scotland, for England and in the County 
of London differs. Borrowing by means of mortgage deeds seems 
to be the most popular method of contracting loans. Repayment 
is made, either at a fixed date, by setting aside annually sums to 
sinking fund from revenue which at the expiration of the loan 
period are available for its extinction, or by paying off a sum each 
year. The lat‘er method has two variants. An equal instalment 
of principal, together with interest on the outstanding debt, may be 

paid yearly on the instalment plan, or an equal sum as will cover 
the interest and repay the principal within the prescribed period 
may be allowed on the annuity system. In either case the re- 
demption, repayment, sinking fund or loan charges are such that 
the debt incurred is liquidated by the end of the period authorised 
for borrowing, and this period is, as a general rule, so limited as to 
warrant the expectation that the schemes and works on which the 
money is spent will remain in good condition and render efficient 
service throughout the whole of the period allowed. Although in 
the Metropolis 42 years were allowed for repayment, this was not 
based upon en estimate of the equated life, but wasin the first place 
selected as the maximum period for which a company would, under 
the Electric Lighting Acts, be allowed to carry on its undertaking 
before the option of purchase could be exercised by а local autho- 
rity. Hampstead has been courageous enough to voluntarily pro- 
vide for the liquidation of ita capital expenditure in 25 years, and 
thus “occupies the most favourable position of the borough 
councils." 

In the Board of Trade model form of electricity accounts, where 
the undertakers are а local authority, there are included in the net 
revenue account the following items: Interest on mortgage debt, 
instalments repaid, sinking fund payments, payments to reserve 
fund, sum applied to local rates, balance carried forward. | 

In the company model form, in the revenue account is included 
a section omitted from the local authority form :— 

To depreciation : (1) Depreciation of leasehold works, (2) depre- 
cia'ion of buildings, (8) depreciation of plant, machines, &c. 

While the net revenue account contains: (1) Interest on debentures, 
mortgages and bonds, (2) interest on temporary loans, (8) dividend 
on preference stocks, (4) balance applicable as dividend on ordinary 
sbares. 

The word “ profit does not appear in either form. 

In provisional orders and the Electric Lighting (Clauses) Act, 
1899, it is enacted that all moneys received shall be applied in pay- 
ment of working, establishment and maintenance expenses, interest, 
dividends, instalments, sinking fund payments; апа in providing 


+ Abstract. 


a reserve fund, if they think fit,” such fund not to exceed one-tenth 
of the egate capital expenditure on the undertaking. The net 
surplus shall be carried to the credit of the local rate or, at their 
option," in reduction of the capital moneys borrowed for electricity 
purposes. The order in which these appropriations appear is signi- 
ficant, and while again no mention is made of profit,“ ample 
provision is given for the wiping out of capital ** if they think fit." 

In 1902 the council of this Association received a report from а 
sub-committee appointed to deal with the repayment of loans, and 
on February 21st of that year а resolution was passed at а special 
general meeting stating That in the opinion of this Association, 
electricity supply undertakings having to be maintained in А 
thorough state of efficiency out of revenue, no depreciation or 
further writing off of capital is necessary when the period allowed 
for repayment of loans is not greater than 30 years, as 
the equated life of the plant 1 that period.“ As a rule, 
in municipal borrowings the period granted for the repayment 
of loans is supposed to be the equivalent of the life of the 
object for which the loan is sanctioned, but this principle is not 
applied in the case of undertakings granted an equated period for 
extension as well as original loans. The period granted on this 
basis is determined by the average life of each item specified in the 
capital account, so that taking the amount and life of each the 
weighted mean gives the equated period. In first or foundation 
loans the sites and buildings are items, and these entering into the 
calculation prolong the equated period. When extensions are re- 
quired, should the same period be sanctioned the loan extends far 
beyond the probable life of the assets upon which the money is spent, 
as they are probably only plant, mains and perhaps meters, all of 
which, by themselves, would on the basis of calculation of the 
foundation loan be entitled to a shorter equated period than was 
allowable when the amount included long-lived assets such as site 
and buildings. The principle, therefore, of allowing an equated 
period at all is regarded as unsound by accountants, who frequently 
suggest that it should no longer be continued, but that each loan 
should be borrowed for a period corresponding to the estimated life 
of the object for which it is required. 


Where there is an equated period for loan sanctions, the question 
arises whether a second loan may be, or in principle should be, 
granted for the replacement of a section of the assets, admittedly a 
short lived portion, before the whole amount of the loan has been 
repaid. As the period was originally caloulated upon the supposi- 
tion that such section would only have a short life, it is argued that 
а replacement loan should be permitted, on the ground that the 
longer items are being paid off at a too rapid rate. While, strictly 
speaking, this may be the case, there is the objection that the rule 
of refusing sanction to reborrowing during the currency of a loan 
would be infringed, and the growing practice to sanction each item 
or class of asset separately has much to recommend it. Apart 
from the period being long or short, it is very desirable that the 
expenditure upon each item and against each sanction should be 
shown, or at least known by the accountant, and also that the 
amount redeemed should be ascertainable, so in the event of 
displacement the exact amount outstanding can be written off To 
effectually do this requires a certain amount of trouble being taken 
in prime costing work carried out. The Local Government Board 
inspectors have frequently protested against the too common prac- 
tice of lumping all sanctions together on one side of the capital 
account, and in like manner taking the total of the expenditure, 
everything being considered satisfactory so long as there is а balance 
of sanctions over expenditure. 

Net profit correctly stated is the balance of earnings after charging 
all sums that ought properly to be taken into account. How are 
these sums to be ascertained? If in order to arrive at the profit 
earned it is necessary in the case of a company for due provision to 
be made for the depreciation of wasting assets, what relationship 
does such depreciation bear to the sinking fund of a local authority ? 
The sinking fund, by intention, will have reached an amount equal 
to the original purchase price of an asset by the time such asset has 
fallen to zero value, or a negligible residual value; and, therefore, 
if the currency of the loan be equal to the true life of the asset, 
sinking fund and depreciation fund are equivalent if not synonymous 
terms. Assuming that it has been proved that depreciation is 
chargeable against revenue in the profit and loss account, it is not 
then necessary or desirable to charge also sinking fund. On the 
principle that the greater includes the less, if the depreciation 
allowance be sufficient it covers sinking fund in any case. Sinking 
fund payments or direct repayments of capital may not equal the 
full depreciation required, but they certainly are means to that end. 

The argument on the other side is that if the betterment, additions 
to and repairs of a plant from year to year are charged to main- 
tenance and operation instead of to capital or construction account, 
itis for all practical purposes maintaining the plant at 100 per cent. 
value. | 

It has been very clearly put that & balance in the net revenue 
account cannot be properly considered profit until the reserve fund 
has been built up to such an extent as to make the undertaking 
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perfectly safe against all possible emergency demands, whether 
due to rise in prices or in working costs, to special maintenance or 
renewals, or to the necessity for adopting new methods or more 
modern machinery to replace those already existing. 

Were it not necessary to the very existence of an undertaking to 
keep generating plant and mains more or less up to date, the con- 
tention tkat once statutory obligations had been met nothing else is 
essential would carry the day. Engineers are constantly being 
offered plant which is being discarded by other undertakings, showing 
that, recognised or not, the process of eliminating the unfit is going 
on naturally all over the country. In such cases the unredeemed 
portion of the loan must be met by immediate calls upon revenue if 
a fund or balance in hand is not available for the purpose. 

The comparison between acompany’s management and municipal 
control requires to be very carefully made to show the exact dif- 
ferences. With o local authority the difference between the total 
assets and the total liabilities is a sum which represents the net 
profit and provision for redemption of debt made by the undertaking 
since the commencement. 

Does a company usually pay off its debentures on their termina- 
tion and reduce its capital by the amount wiped out? This hardly 
seems the practice, and those who claim that a company’s deben- 
tures are on all fours with a corporation loan should be called upon 
to explain why in so many instances one set of debentures is cleared 
off by the creation of another. Indeed, in the model form of 
accounts for electric lighting companies no mention whatever is 
made of any sinking fund for this purpose. The writing down of 
а company’s capital is too often effected at the expense of the share- 
holders, who, willy-nilly, have to suffer the loss consequent upon 
the re-establishment of a sound commercial position. 

There is an admitted diminution of value of small dynamos and 
alternators purchased 8, 10 or more years ago, to say nothing of 
the minor portions of plant equipment. Where such plant ne 
been removed to make room for large and efficient sets of modern 
design it has invariably been sold at a residual value, but little 
above scrap or breaking-up price. In the days when many of our 
present successful undertakings were established, day-load sets of 
under 50 kilowatts were quite common ; occasionally such things 
as 15 kilowatt generators were put down, and these have given 
place to larger because they Lecame useless with a minimum load 
many times their capacity, well within their expectation of life. 
Utility and durability were shown to have different periods, yet 
where similar sets remain to-day they appear in the balance-sheets 
at full value, and against this there is only half the purchase-price 
in the sinking fund. The author takes the саве of Taunton as an 
example. 

The amount of depreciation which should be allowed is fairly 
definite. The Income Tax Commissioners allow four to five per 
cent. in calculating income-tax upon industrial undertakings. For 
purposes of extreme accuracy a professional valuer may be called 
in and his opinion taken, say, triennially, depreciation for the 
ensuing three years being allowed upon the rate at which the 
assets are diminishing in value according to such valuations. The 
engineer of an undertaking can usuglly give a figure sufficiently 
accurate for the purpose, and in the most prominent case of accounts 
made out in this way that was the course followed.* The five 
instances where depreciation is debited in the accounts are Aberdeen, 
Bolton, Darlington, Devonport and Glasgow, while Bristol has now 
followed suit. 

The figures for the last complete year published are given in the 
annex d tables, together with the various opinions expressed as to 


Table of Estimated Life of Electrical Appliances for Loan Purposes. 
Mr. Robert, | 


| | 
pos Hammond, L. G. S. IL. C. C. Ar. J. K. O. nell, 
| April, 1907. | M. E. A., 1905. 
Land. 60 8 60 100 
Buildings ........ | 60 30 50 60 
Boilers 20 15 20 20 
Engines 20—25 | 15-95 20 25 
Elec. generators .. 25 20 20 25 
Accumulators .... 15 5—7 | 20 10 
Static transformers 15 15 20 20 
Rotary converters, | 
switches and in- 20 15 | 20 20—25 
struments ...... | | ducts, 60 
Mains .......... ' 25—30 | 12—15. anie ae {ou mains, 25 
| | i cables, 15 
Meters .......... 10 5 10 | 15 
7—10 Not granted | 15 


Arclamps........ ) 10 


** Mr. Chamen had put down а period for the various portions of the 
electrical undertaking at Glasgow. One-third of the equipment at from 
50 to 100 years, and others at 10 years. They had written off tbeir 
„ according to this list.“ —Bailie Willock, M. E. A. Convention, 


duration of life of plant, &c., and a summary of the accounts set 
aside at Glasgow.“ 

The sinking fund may be regarded as a depreciation fund for 
capital and the depreciation proper as a similar provision for 
plant and mains. If, in addition to sinking fund, from 1 to 2 per 
cent. on the whole capital be set aside annually for the latter pur- 
pose and either invested or (what is the same thing) employed in 
the business as working capital, thus saving the payment of bank 
interest which should be credited to this fund, the minimum con- 
sidered desirable would be available. Out of this regular renewals 
on change of old plant for new could be made. 

The amount of depreciation desirable to allow in America was 
considered at the Boston meeting of the U.S.A. Institute of Eleo- 
trical Engineers in 1899, and the general feeling was that 10 per 
cent. on the cost of any electrical plant was a fair allowance 
annually. The New York Edison Company allowed 8 per cent., 
this amount covering the wearing out of machinery, its profitable 
replacement by other forms, and the limitation of the useful life due 
to greater competition of the central station companies. 

The life of electricity generating plant constructed at this date is 
considerably greater than that turned out, say, 10 years ago. But 
the useful life depends upon more than the possible working life. 
It must be borne in mind that not only has diminished value by 
reason of wear and tear to be provided for, but the probability of 
an expensive machine becoming obsolete and requiring replacement, 
well within its expectation of life, has also to be taken into account. 

From the engineer’s point of view, having the best interests of 
the consumers and ratepayers before him, depreciation allowances 
ehould cover antiquation, obsolescence and ineffectiveness, enablin 
machinery which may be in good working order to be scrapped add 
replaced when it has become ineffective. 

It has been said that the Local Government Board is adverse to 
the specific provision for depreciation.[ This can hardly be the 
case, as the tendency of the Board is to shorten and not to lengthen 
the period of loans, thus tacitly admitting that the former periods 
granted are too long. Yet it із found that several corporations 
have, by majorities against the building up of a depreciation fund, 
shown that they consider their undertakings ** on a sound financial 
basis without it and prefer to leave things as they were." 

Doubts have been expressed as to the legality of supporting а 
5 charge by the equivalent of а call on the rates. In 
addition to providing adequately for depreciation, a local authority 
owning electricity works may have to face special unforeseen or 
extraordinary expenditure, the result of accident, change of system, 
Ke. These expenses would in the ordinary way fall upon repairs 
and maintenance account, but to meet them in any one year might 
and probably would entail a call upon the rates for aid. 

The method sometimes adopted to avoid a call on the rates, t.c., 
to create a (deficit) suspense account and wipe it out by payments 
thereto from revenue over а period of years, is undoubtedly not in 
accordance with the Electric Lighting Acts. A reserve fund built 
up beforehand from surplus revenue acts as an Equalisation Fund, 
and it is on all fours with the now much favoured hire-purchase 
system. 

Another reason why surplus balances should be retained in hand, 
or in readily realisable investments, until the reserve has reached 
the full amount of 10 per cent. on capital permitted by the Electric 
Lighting Acts, is that when the annual accounts are made up to 
the end of & financial year the charges for the fourth quarter of 
that year have only just been rendered to the consumers, and the 
surplus shown in the net revenue account is therefore not really 
available in cash, but is represented principally by bcok debts. 

The author's conclusions are that there is very little real dis- 
agreement on the question of depreciation, and the necessity for 
providing annually such sums as will meet it, between engineers 
and accountants. 


DISCUSSION. 

Mr. ROBERT HAMMOND, who was asked by the President to open the 
discussion, said that they would all like to do the things Mr. Yeaman 
said ought to be done, but it was not always possible. Mr. Yeaman at 
Hanley had not found it possible in connection with the last filed accounts 
to write off more than 8:15 per cent. Had he written off upon the basis 
urged, the figure would have been more, Mr. Yeaman pleaded for two 
things, not only the writing off of an amount aunually representing the 
gradual wearing away of the plant, but also another amount for its gradual 
antiquation. No industry could stand that. While he protested against 
putting aside considerable sums for possible obsolescence, he certainly 
advocated the principle of setting aside adequate sums for depreciation. 
Some of the London local authorities had been lent by the L. C. C. sums for 
repayment over 42 years and they seemed perfectly satisfied as long as they 
put aside a sinking fund on the 42 years basis that they were doing what was 
right. The mere fact that money was borrowed for 50 years or 100 years 
did not enter into it at all. If the money were borrowed for 42 years 
the fact that only a small sinking fund would be necessary to cover that 
period should not be relied upon, but it should be made up to the sinking 
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fund, which would probably have obtained, if the money had been borrowed 
for 25 years. All their difficulties would disappear if for a loan for, 
say, £50,C00 or £100,000, they divided it up, say 10 years for this, 20 
years for that, and 25 years for something else. His way of dealing 
with depreciation would be supposing the plant were depreciating at the 
rate of £3,000 a year, to take that £3,000 and put it into a bank until the 
time arrived when the whole sum was wiped off. He did not think he 
would set aside another £3,000, and to urge the provision of this further 
amount entirely nonplussed him. | 

Mr. L. ANDREWS said he was on the council of the association when 
the resolution was passed in 1902 (mentioned by Mr. Yeaman in his 
Paper), referring to 30 years as being а sufficient period. He voted for 
that then and would vote for it again if he were still a municipal engineer. 
He agreed with Mr. Yeaman and other advocates of setting aside some- 
thing for depreciation, that it was wise to build up a reserve fund, not so 
much to provide for depreciation of plant as for modern plant later on to 
compete with other supply undertakings. It would seriously bamper 
any undertaking to have to sot aside year by year something and to 


call upon the rates to build up that depreciation if it had not 


been earned out of profits. The great difficulty and objection in 
calling upon the rates, was that it gave the ratepapers who were not 


consumers, and the gas people, the opportunity of saying that the prices 


charged were toolow. Municipal financiers were apt to overlook the fact 
that municipal undertakers were doing & great deal for posterity already. 
He was at present associated with а small company started some years 
ago. They knew exactly what its load was to be, and they were able to 
put down & plant to deal with that load. The building and mains and 
everything for that load began earning their full income at once, and in 
a case of that sort they were quite right in setting aside a very small sum 
for depreciation, as they had nothing to provide for future extensions. 

Baillie STEVENSON ки) said he wanted to put in a plea for 
not only sound finance, but also for a means of putting their under- 
takings on such a basis as would make the possibility of their ever coming 
on the rates very unlikely. In Edinburgh they never had any difficulty 
in getting the money (laughter). They had always borrowed it at 30 

ears, and had never been asked what they were going to do with it (loud 

ughter) The Board merely wanted to know that it was for the elec- 
tricity undertaking, and the money was spent as the Corporation thought 
proper. The next point was the question of depreciation and reserve 
fund, At Edinburgh the reserve fund stood at its 10 per cent. maximum. 
£850,000 had been spent and the reserve fund was £85,000. The ques- 
tion then was, What should be done with the profits? He thought 
that, as municipal electrical undertakings, they had no right to have any 
profit at all. They were practically making the consumer pay his rates 
twice if they had a profit. He did not believe in applying profits to relief 
of rates. He thought that if the ratepayers once got this relief they 
would not be satisfied if they did not get it every year. At the annual 
meeting that morning there was a discussion as to what wages should be 
put to capital and what to revenue, In Edinburgh they had provided an 
extra column in their cash statement, and now voluntarily paid wages out 
of revenue that had previously been paid for 12 years out of capital. 
Ratepayers sometimes complained that the electricity undertakings were 
put down on the security of the rates, and that they obtained nothing in 
return. Ifthe reserve fund were kept up to its maximum, under no cir- 
cumstances could the burden come upon the ratepayers. 

Mr. W. W. LACKIE (Glasgow) thought the object of every undertaking 
was to supply current at a low price to the consumer. Relieving the rates 
was nothing more or less, in his opinion, than robbing the consamers for 
the benefit of those who were not consumers. It might not be in acoor- 
dance with law to create a suspense fund, but they had created a sus- 
pense account in Glasgow of £24,000, and they wiped out £8,000 each 

ear. He was sorry Mr. Yeaman had not come to апу conclusion in his 

aper. He recommended that they should take the estimated life of the 

ower plant, write off the corresponding depreciation yearly, use this 

epreciation in reducing capital, carry out ordinary repairs out of revenue 
and апу replacements or renewals charge to capital account. If this 
plan were followed, and the life of a plant had been carefully estimated, 
the undertaking would be in a very sound financial condition. The 
difference in value of plant had nothing whatever to do with depre- 
ciation. If it had, what about appreciation? Most of them knew that 
they could sell their undertakings at the present time at anything from 
20 to 100 per cent. more than they cost. 

Ald. PEARSON (Bristol) thought Mr. Hammond’s views would be 
found to becorrect. The question of depreciation was one on which they 
were attacked more than on any other point in connection with the manage- 
ment of municipal electrical undertakings. Two extremist views had been 
cited. The truth generally lay between the two extremes, and the pre- 
sent question showed the correctness of that axiom. According to Garoke's 
Manual for the year ended March, 1906, the municipalities received 34 
millions income, out of which they set aside £245,687 for depreciation or 
reserve, or whatever title the various committees chose to give the provi- 
sion they made over and above their sinking fand. The figures for the 
companies were £2,157,000 and £210,561 respectively. This showed the 
municipalities had about a million pounds ia excess of the companies in 
income, and had provided about £35,000 in excess in depreciation, but 
the companies did not possess the other items which appeared in the 
figures for the municipal accounts. £709,000 was last year set aside 
to the credit of the sinking funds of the various municipal under- 
takings, which therefore provided over £950,000 for depreciation and 
sinking fand accounts, whilst the companies provided under £250,000. 
When the sinking fund had been provided, there should be another fand 
from which they could draw. Thus, it was necessary to provide a reserve 
for renewals, or whatever they liked to designate it. They found in 
Bristol the equation of their loan worked very badly for them, and for 
that reason he had been worrying the Local Government Board to 


alter the ordinary equated period. Twenty-five years did not repre- 
sent anything like the average for the buildings, and they were there- 
fore paying too much on that particular work. On the other hand, 
some of the machinery would not last 25 years. Therefore, in his 
opinion a smaller provision ought to be made for the long life 
plant and a larger sum for the short life plant. Unfortanately, 
under the present conditions this could not be done. They thought they 
would like to know in Bristol whether they were really setting aside in 
the shape of depreciation and sinking fund the right amount as prudent 
business men. They called in a prominent accountant, who figured out 
that they ought to have paid £2,500 a year more than their sinking fund, 
which they immediately did. Subsequently they were visited by a gentle- 
man who had obtained fame, and those present would be astonished to 
find that this gentleman pooh-poohed the whole of the accounts, and 
immediately proceeded to write off certain amounts, and as а result they 
wrote off £1,000. If they were to have the depreciation of Mr. Yeaman, 
the depreciation of Prof. Dicksee, and the sinking fund of the Local 
Government Board, where were they going toend? Electrical committees 
were trustees between users of current and non-users of ourrent; they 
were also trustees as between ratepayers of to-day and of the future. They 
had no right to unduly burden ratepayers of to-day, and to put the 
electrical undertaking in sach a position that the ratepayer in 
the future would first of all have the works handed over to him 
revenue-earning, and then, by means of depreciation or reserve, have the 
money given him to buy a new plant if he wanted to scrap the old plant. 
Therefore, they should hold the balance fairly and impartially between 
the two classes. 

Mr, C. H. YEAMAN, in replying, thought several statements had been 
credited to him which he neither held nor had made. Machinery laid 
down 15 years ago was scrapped at breaking-up price to-day. He asked 
how they were to write off the difference of the value of the machinery 
in the capital accoant and the breaking-up price, allowing, of course, 
for the sinking fund. Where was the difference coming from! If out of 
revenue in any one year, they would be in a much worse position that 
year than in other years, or in too good a position if they could stand 
the strain that particular year. He did not care whether they called it 
reserve, or depreciation ; so long as they got the money and could call 
upon it as required. If they went through the accounts of many under- 
takinga they would be unable to find that there was any money in the 
bank besides the sinking fund, and yet these undertakings were alleged 
to be making a profit and to be relieving the rates. It was absolutely 
necessary to safeguard the financial as well as the engineering side of an 
undertaking, and before they relieved the rates of those who burned gas 
they must help their own friends and look after the financial side of their 
undertakings. 

The PRESIDENT said he thought that for the first few years of an 
undertaking it was important that they should do their best to geta big 
output, and that they should then take care of the depreciation or reserve 
fund and put the concern on Board of Trade lines. 


On Thursday evening the members’ annual dinner was held 
at the Royal Victoria Hotel, Mr. Fedden prosiding. 


We hope to give an abstract of the Papers read on Friday, 
together with their discussions, in our next issue. 


Electric Steel-making in Philadelphia, U.8.A.—The issue of 
Electro-Chemical Industry for June contains some interesting 
details of the Colby Electric Induction Furnace, which has 
been tried experimentally at the tool works of Messrs. Henry 
Disston & Sons, Tacony, near Philadelphia. The trials are 
said to have resulted satisfactorily, and the installation of a 
large electric furnace plant for the manufacture of special tool- 
steels is now being considered by the managers of the Tacony 
Works. The original furnace used at the Tacony Works was 
manufactured by the Induction Furnace Co. of America, and 
was of 131 kw. capacity. The primary consisted of 28 turns 
of copper tube, $ in. inside and & in. outside diameter, cooled 
by internal water circulation. А maximum current of 540 
amperes at 240 volts could be employed for this primary, with 
a frequency of 60. The annular crucible holding the metal 
which formed the secondary was 147 in. internal diameter and 
24}in. outside diameter. The trough was 62 1п. deep, and 
had a working capacity of 1901b. The maximum current 
available for the crucible was 15,148 amperes at 8:57 volts. 
The method of working this furnace was similar to that used for 
the Kjellin type of furnace (see The Electrician, Vol. LVII., 
р. 812, 1907). Ingots of steel weighing 90 Ib. were poured off 
every hour and fresh material (scrap, &c.) was then added to 
the 100 Ib. of molten metal left in the furnace. The furnace is. 
held on trunnions, во that the charge can be poured by tilting. 
Working under these conditions, from 27:5 to 37:5 kw. hours 
were used рег 10010. of ingot metal, and the maximum power 
utilised by the furnace was 40 kw. The fusion of the added 
metal was found to be complete in 30 minutes, and another 
90 minutes was required to carry out the refining process, The 
ingot metal was stated to be dense and homogeneous. 
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ELECTRICITY SUPPLY. 


Tho Series of seven comprehensive Tables of Statistical and Engi- 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have been carefully 


| corrected, and are now obtainable complete (with Index) in com- 


pact book form, printed on hard paper, price 7/-, post free 7/6. (The 
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COSTS AND CHARGES IN ELECTRICITY SUPPLY. 


It is scarcely necessary to dwell upon the importance of 
knowing accurately the cost of generating electrical energy in 
order that a suitable tariff of charges may be drawn up, for 
the effect of a small profit or loss per unit upon large quan- 
tities becomes so important where prices are “cut fine” 
that a consumer may very easily cause a heavy loss instead of 
a profit to an electricity supply business if the costs are nov 
accurately known. Doubtless most engineers who are 
responsible for yencrating stations in areas where keen 
competition exists have already looked into these matters 
very carefully; but to such as have not done so the Paper 
read by Mr. Н. R. Burnett before the Incorporated Muni- 
cipal Electrical Association, of which we give an abstract 
elsewhere, wil be read with interest. 

As a practical instance, Mr. Burnett considers the state 
of affairs in Barrow-in-Furness, where а maximuin demand 
rate of 6d. for the first hour per day and 3d. thereafter, is 
in force. Curves are given showing how the cost varies 
with the conditions. From one of these it is seen that, if 
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the demand is less than about one and a half hours per day, 
the Corporation suffers a loss, but if the demand is for a 
greater period there is a profit, which becomes very con- 
siderable if the demand exceeds, say, three hours per day. 
From the appearance of the curves it would seem that the 
lower limit for the maximum demand is too high, and the 
upper limit possibly too low, and probably the more familiar 
rate of 7d. aud 2d. would give a more suitable result. 
Possibly this rate has been left unchanged without taking 
into consideration the growth of the undertaking. Naturally 
the smaller the undertaking the higher must be the lower 
limit of the maximum demand System, but as the under- 
taking grows this limit should be reduced, for otherwise 
the most desirable consumers (namely those who take a 
supply for a large number of hours per day) are penalised 
for the sake of consumers that are much less profitable. 

In fixing the tariff, Mr. BURNETT suggests that consumers 
should be divided into three classes —namely, (1) Lighting, 
(2) Power and Heat, and (2) Special, the latter including 
public lighting, traction supply, supply to large power or 
lighting consumers, and stand-by supply. Generally speak- 
ing, it is difficult to see why any consumers should be 
classed as special, with the exception of * restricted-hour " 
consumers and stand-by supply, the latter really forming 
a class by itself to which no rules can well apply. Solongas 
any consumer requires power during times of peak load we 
do not think that he should require any special considera- 
tion except in detail For example, public lighting and 
traction supply should both be controlled by the maximum 
demand system, except so far as they may differ from other 
consumers in the proportion of management charges, and 
possibly in some slight works costs. The same is true of large 
power or lighting consumers. A restricted hour supply, 
on the other hand, should fall into quite a different category, 
as in sucli a case the upper limit of the maximum demand 
system cannot be applied, and therefore it becomes neces- 
sary to consider what such a supply does actually cost 
and then to add a certain proportion for profit, for which 
we think, however, that Mr. Burnett's figure of 10 per 
cent. scarcely allows a sufficient factor of safety. 

By some people sliding scales showing a certain amount 
of ingenuity are regarded with much favour. Occasionally 
they are designed in such a curious way that the consumer 
is able to have a smaller bill by increasing his consump- 
tion than he would have had if his consumption had been 
somewhat less. This, obviously, is not a rational system. 
In the scales suggested by Mr. BURNETT quantities above 
1,000 units per quarter are subject to a discount varying 
from 10 to 20 per cent. Such large discounts appear to 
us to be generally based upon а want of appreciation of 
the conditions involved. Provided that the system of 
maximum demand is properly applied, then the charges for 
management are the only charges which become seriously 
reduced when a consumer takes a large quantity. If the 
question of maximum demand and its relation to the peak 
load are disregarded, then it is quite possible that a large 
consumer with a bad load factor may be a somewhat un- 
profitable consumer, notwithstanding his large consump- 
tion ; yet he will be getting a discount of, say, 28 per cent., 
whereas he ought to be classed with those unprofitable con- 
sumers which Mr. BURNETT admits must always exist to a 
small extent on every network. | 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Synchronmaschinen für Wechsel-und Drehstrom. Ву W. WIixxkL- 


MANN. (Hanover: Dr. Max Jáneoke.) 3 40m. 

Herr Winkelmann's book on alternators aud motors of the 
synchronous type forms the fourth volume of a series of elec- 
trical hand books, known collectively as the Repetorien 
der Elektrotechnik," issued by A. Königswertber. The subject 
matter touched upon in the present volume is too compre- 
hensivo to be treated at all exhaustively in a book of less than 
140 pages, aud the author has confined himself to a discussion 
on the principal theoretical problems which confront designers 
of synchronous machines. The volume opens with tho time- 
honoured exposition of the properties of an alternating current 
and of an alternating-current circuit possessing resistance, 
capacity and inductance in various combinations. Iu the 
second chapter the author explains, with the aid of a number 
of simple illustrations and diagrams, how an alternating current 
is obtained in commercial alternators, and in what manner the 
wave form is affected by the design of the winding, the shape 
of the pole shoes, and the form and number of the slots. 
This leads up to a discussion on the various possible methods 
of predetermining a given wave form, more particularly 
a pure sine wave. The third chapter deals with the calcula- 
tion of the losses in and the efficiencies of synchronous 
machines. In discussing the virtual increase in the resistance 
of copper conductors due to skin effect, the author states that 
the resistance offered to an alternating current is from about 
1:5 to 2:5 times that offered to а continuous current of the 
same strength. This bare statement, unqualified by a 
mention of the frequency and copper section to which these 
figures refer, is misleading, and would only be correct, 
at the usual frequencies, for conductors of such sizes as 
are not employed in practice. It is а generally accepted fact 
that the skin effect is negligible in copper conductors up to 
2 in. in diameter and at the customary frequencies, and that it 
amounts to no more than 1 per cent. for a conductor of a 
diameter of 1 cm., supplied with alternating current at а fre- 
quency of 80 cycles per second. The next chapter treats 
briefly of the determination of the temperature rise in various 
parts of electric machines. In the following section the author 


goes at some length into questions relating to the calculation 
of the different magnetic fluxes,.the armature reaction and 


kindred subjects. Two short chapters are devoted to syn- 
chronous motors and to the parallel running of alternators 
respectively. The chapter on self-exciting and compounded 
alternators is largely taken up by an exposition of the well- 
known method of compounding alternators as elaborated by 
Heyland. A few pages are devoted to a discussion on the 
properties of the iron used in the construction of alternators, 
and the last chapter contains the complete calculations of a 
500 kw. 5,000 volt three-phase alternator. These calculations 
are carried out in commendable detail, but an efficiency of 
92 per cent. (excluding excitation) seems somewhat small for 
а machine of this size. 

The book is not altogether free from small misprints, and 
the author is decidedly anticipating events when he states, on 
page 97, that a certain well known American firm builds 
alternators for outputs up to 20,000 kw. | 

As will be gathered from the above that the book contains no 
original matter; the writer has borrowed freely from recog- 
nised authors, but has been careful to mention their names 
and to ind cate where the complete publications can be found. 
These references form one of the most useful features of the 
work. 

Although the book under review is not likely to appeal to 
experienced dynamo designers on account of its wholly 
theoretical nature and the lack of new matter, it should form 
a useful source of information to students interested in the 
subject. | 
Was sind und wie entstehen Erfindungen ? By Joser Lówv. 

(Vienna: А, Hartleben.) 1m. . 

Although this short philosophical study on the inner nature 
and origin of invention offers but meagre help to the practical 
inventor, it will afford pleasurable and interesting reading to 
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those of a reflective turn of mind. The author's chief conclu- 
sion is that invention, far from being artificial and haphazard, 
is a strictly logical evolutionary process which furthers the 
natural development of mankind by either extending or sup- 
plementing the limited powers of the human organism by 
immeasurably greater powers drawn from nature's inex- 
haustible store. 


THE SUPERPOSITION OF MECHANICAL VIBRATIONS 
(ELECTRIC OSCILLATIONS) UPON MAGNETISA- 
TION, AND CONYERSELY, IN IRON, STEEL AND 
NIOKEL.* 


BY JAMES RUSSELL. 


Summary.—Vibrations may be superposed upon a constant field, or 
change of field may be superposed upon permanently acting vibrations. 
Under the former conditions, vibrations lessen those differences of 
magnetisation to which hysteresis without vibrations has already given 
rise. Under the latter conditions, hysteresis loss, for instance, is in- 
creased or decreased as the fields are low or high; and in quenched 
nickel vibrations inorease residual magnetism, when the field producing 
the same induction with and without vibrations is in both cases with- 
drawn. Such results cannot be concisely stated in terms of magnetic 
hysteresis, but they are subject to this condition—that vibrations in- 
crease the differential permeability in low fields, diminish it in high 
fields. The effects of electric oscillations upon magnetisation, when 
superposed under both the above conditions, are essentially the same as 
those produced by purely mechanical vibrations. 


That mechanical vibrations affect magnetism has been known 
since the time of Gilbert. About twenty years ago Ewing published 
investigations upon the effects of vibrations upon magnetisation.t 
It is also recognised that disturbances other than mechanical, pro- 
duce magnetic effects essentially vibratory. A rise or fall of tem- 
perature], the superposition of a transverse magnetic field, increase 
induction, decrease residual magnetisation. Other examples might 
have been given. But the disturbing element has also direct mag- 
netic effects and sooner or later the analogy becomes imperfect. 

On the other hand, it appeared reasonable to suppose that, as the 
direct magnetising action of high frequency currents is very greatly 
reduced, the vibrational effects due to the high frequency would be 
increased, and that consequently the analogy between the effects 
of electric oscillations and mechanical vibrations upon magnetisa- 
tion would be more complete. 

It became immediately apparent, as soon as this investigation 
was commenced, that, had the experimental methods of earlier in- 
vestigations dealing with the magnetic effects of vibrations been 
such as to elucidate the various phenomena involved, the results of 
later investigators (Ascoli, Arno, Walter and Ewing, Garibaldi, 
Marconi, Maurain, Piola, Rutherfoord, Wilson, and others) relative 
to the effects of electric oscillations upon magnetism would have 
fallen more readily into line with each otherò aud with the effects of 
purely mechanical vibrations. 


Apparatus.—To obtain satisfactory quantitative measurements 
the vibrations must be produced in such a way that they can readily 
be put on and “off,” and that when on they remain constant in 
character and intensity. Such a result was very approximately 
attained by experimenting with wires attached to the gong of an 
ordinary electric bell The wires were hooked at their ends, and 
one extremity of a wire could be linked to the gong, the other to 
the vertical arm of an L shaped lever, preferably by means of a 
short length of thread. A weight of 1loz. suspended from the 
horizontal arm of the lever subjected each wire to a pulling stress 
not greater than 0˙5 kilo per square millimetre of sectional area. 
The effect of the load and the possibility of torsion are discussed in 
the Paper. Iron, steel and nickel wires, 100cm. in length and 
approximately 0:002 cm. diameter, were used in an annealed and 

зо in a quenched condition. Each wire undor test was in a 
horizontal position, at right angles to the earth's field, and coin- 
cided with the axis of a magnetising solenoid 41cm. long. An 
exploring coil and ballistic galvanometer measured the magnetic 
intensity at approximately the central position of the wire. 


Superposition of Vibrations and Ficld.—The effects of vibratio.s 
have in general been investigated by tapping — that is to say, vibra- 
tions have been superposed upon field. But the effects of vibra- 
tions cannot be limited to one method of relative superposition of 
vibrations and field. Change of field may be superposed upon the 
magnetic metals kept in a state of continuous vibration. These 


* Abstracted from the 7'rans, R. S. E., Vol. XLV., p. 491. 

T Phil. Trans., 1885, p. 564. 

+ “ Magnetic Induction in Iron,“ 3cd edition, p. 181 (Wiedemap). 

6 “Notes on the Effect of Electric Oscillations on Magnetism,” L. Н. 


Walter, The Electrician, May 5, 1905 ; also Science Abstracts, Vol. VIIL A, 
Abstract 1,290. 


methods are entirely dissimilar, and the recognition of this fact is 
of primary importance. Both experimental methods were adopted 
and are as follows :— 

A. Mechanical vibrations are superposed upon constant field. 

B. A change of field is superposed upon mechanical vibrations 
permanently acting. 

These methods are fully described in the Paper. Suffice it to 
say here that, under the (À) conditions, mechanical vibrations are 
superposed by simply ringing the electric bell. This necessitates 
that demagnetisation by decreasing reversals must follow upon 
every superposition of vibrations, before the next observations are 
made. Under the (B) conditions, on the other hand, the bell is 
rung after demagnetisation, and con'inues ringing until any set of 
readinga has been completed. 


Intensity of Vibrations, Varied.—Figa. 1 and 2 show for annealed 
iron, and for one value of field at cyclic extremes, Н =0°92, the 
experimental results under the (À) and (B) conditions respectively, 
for three different intensities of vibrations obtained by suitably 
altering the voltage at the terminals of the electric bell. The 
normal loops without vibrations are the same in both cases. The 
other curves show the effect of increasing the intensity of vibrations 
in the ascending order indicated by the numerals 1, 2 and 3. A 
glance at the curves shows that the order of superposition under the 
(A) and (B) conditions produces apparently very different results. 
Note that the horizontal and vertical ordinates H and B are in 
C.G.S. units in all the diagrams. 


Intensity of Vibration Constant.—In the experiments now to be 
described the strongest vibrational intensity, corresponding to curves 
8 of Figs. 1 and 2, is u:ed. 

Permeability and Retentivity Diagrams.—Figs. 4 and 5 show for 
annealed steel and nickel, and Figs. 18 and 14 for quenched steel 


ANNEALED IRON 


B. Conditions 


A.Conditions 


Curves 1, 2, 3, WITH VIBRATIONS OF INCREASING INTENSITY. 


and nickel, B H curves, and curves of residual magnetisation (like- 
wise plotted against H), obtained by withdrawing tho field at all 
values of induction measured. The full and faint dotted and con- 
tinuous lines are the induction and residual magnetisation curves 
respectively, with and without permanently-acting vibrations (B con- 
ditions). The full and faint dash lines show the ratios B,/8 and 
B, - R,/B—R respectively for all values of Н. Bv, Ry and B, R 
signify the induction and residual magnaetisation with and without 
vibrations respectively. The values of these ratio ordinates are to 
the left of the diagrams and are to the same scale throughout. The 
different scales to which H and B are drawn should be noted when 
comparison is made between these figures. 


Cyclic Diagrams.—In Figs. 6, 7, 8, 15, 16 and 17 the continuous 
lines represent the normal loops without vibrations, the dotted 
curves the loops with permanently acting vibrations (B conditions). 
Figs. 6 and 7 (annealed steel) show four sets of hysteresis loops 
with and without vibrations, corresponding to four-field values at 
cyclic extremes—viz., Н = 0:16, 1:46, 2:6 and 11:0. The induction 
amplitudes (without vibrations) cover the wide range between В = 56 
and B=15,750. In Figs. 7, 8, 16 and 17 comparison may be made 
between the smaller and larger normal loops and the dotted loops 
with permanently-acting vibrations ia each figure for the same 
value of field and induction at cyclic extremes. Fig. 7 is for 
annealed steel, Fig. 8 for annealed nickel, Figs. 16 and 17 are both 
for quenched nickel, the former for low, the latter for high cyclic 
amplitudes. In Fig. 15 for quenched iron the comparison is for the 
same low value of induction only. 

On the other hand, the dash line curves of Figs. 16 and 17 show 
fur quenched nickel the effect of superposing vibrations under the 
(A) conditions at all stages of the smaller of the normal loops in each 
case. Compare with curve 3 of Fig. 1 for aunealed iron under the 
same conditions. 
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RESULTs. 


The summary of results given below is based on all the experi- 
mental work. In this abstract it has been impossible to reproduce 
all the diagrams. 


A and B Conditions.—In all cases vibrations increase induction. 
In high fields B,/B approximates to unity. In nickel the induction 
reached is greater (if field be not unduly increased) when vibrations 
are superposed (A conditions) than one half the induction change 
on reversals when vibrations are permanently acting (B conditions). 
The reverse is the case for iron and steel. 


B CONDITIONS. 
Permeability.—In all cases B,/B is approximately a maximum 
when dB,/dH is a maximum. In annealed nickel the maximum 


value of В, / B = 10, in annealed iron and quenched nickel about 8, in 


annealed steel 4, and in quenched iron and steel a decided minimum. 
In quenched nickel the B,/B curve shows two well-marked maxima: 
the second when dB,/dH is à maximum, the first at а lower value 
of field. Two corresponding maxima are merely indicated in 
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quenched steel. In no other case are they observable. Оп Н being 
further increased, maximum values of B, - B occur, so far as ob- 
served, a little earlier than maximum values of dB/dH. In annealed 
steel the maximum value of B, — B=4,500, in annealed iron 2,800, 
in annealed nicke) 1,250, but in quenched iron and steel rather less 
(700) than in quenched nickel (1,000). 


. Negative Induction Change.—The ratio of the negative induction 
change when field is withdrawn, with and without vibrations 
(B. R, /B – R), distinguishes the quenched from the annealed con- 
dition. In the quenched metals this ratio does not differ greatly 
from 1°3 for all values of field other than the lowest. In the an- 
nealed metals, on the other hand, it varies largely with field, reach- 
ing & maximum in annealed nickel (5:8) and minimum values (1:6) 
in annealed iron and steel, when Н is approximately —2. (In 
quenched iron a corresponding minimum is merely indicated.) In 
annealed nickel B. R,/B – R is much greater in low than in high 
fields. In annealed iron and steel this difference is less marked. 

Coercive Force, Retentivity and Hysteresis Loss in Relation to 
Field. These are increased or decreased as the field is low or high, 
but in quenched nickel the decrease of residual magnetisation, if it 
exists at all, is very small. 

The relative increase of coercive force is greater in annealed and 
quenched nickel than in iron and steel. Increase passes into 


— — 


decrease earlier in the case of coercive force than of residual mag - 
netisation. The inerease of hysteresis loss in low fields is relatively 
greater than its decrease in high fields, and increases with the in- 
orease of vibrational intensity. In annealed and quenched nickel 
its relative increase is enormously great in the lowest fields used. 
There is nothing corresponding to this when field is unduly de- 
creased in iron and steel. 

Coercive Force and Hysteresis Loss in Relation to Induction. In 
all cases for the same value of induction at cyclic extremes, coercive 
force and hysteresis loss are so far as yet observed decreased. At 
high inductions the decrease of energy loss is relatively smaller than 
at lower inductions. At very low inductions the decrease of loss 
produced by vibrations is a decided maximum in annealed nickel. 


Retentivity in Relation to Induction.—Vibrations do not in 
all cases decrease residual magnetisation. In quenched nickel, 
when the field producing the same induction of the order of hun- 
dreds in both cases is withdrawn, the residual magnetisation is 
greater with than without permanently acting vibrations. At low 
inductions in quenched iron R, may equal R; in all other cases 
R, is less than R. 

The effect of permanently acting vibrations in reducing residual 
magnetisation at high inductions is greater in annealed nickel than 
in annealed or quenched iron and steel. In quenched nickel this 
effect, if it exists at all, is very small.* | 


А CONDITIONS. 


When vibrations are superposed at all points of the normal 
hysteresis loop, the induction change as the cyclic extremes are 
departed from is first against, afterwards with, the field change. 
The position of the neutral point depends upon the intensity of the 
vibrations and of the cyclic field (induction) The smaller the cyclic 
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field and (so far as my experiments go) the greater the vibrational 
intensity, the closer is the neutral point thrust towards the vertical 
axis; the higher the cyclic field and the less the vibrational inten- 
sity, the closer is the neutral point thrust towards the is ex- 
treme. Thereafter the induction change continues to follow the 
field change until the other cyclic extreme is reached. 

In all cases the induction change is greater when vibrations are 
superposed on the normal loop when the field is increasing. For 
low fields the maximum change occurs at or near cyclic extremes, 
where the slope of the curve is greatest. But as the cyclic field is 
increased the maximum induction change occurs at an earlier stage 
of the increasing field, where in this case also the normal curve is 
steepest. Vibrations of increasing intensity produce a progressive 
collapse, by no means complete, of the two arms of the loops. 

In quenched nickel the neutral point is not so well defined as in 
the annealed condition of the three metals or in quenched iron and 
steel. Residual magnetisation is very little reduced by superposed 
vibrations.* 

MaGnetic HYSTERESIS. 

In Magnetic Induction іп Iron " Ewing states (š 84, 3rd edition) 

the “influence of vibration and mechanical disturbances generally ” 


Compare with Note on Heusler's Magnetic Metal," by Prof. And. 
Gray, Proc. Roy. Soc., Vol. LXXVII., Series A, p. 256. 
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i may be succinetly described by saying that vibrations lessen those 
differences of magnetic condition to which hysteresis gives rise." 
Although Ewing's experimental methods, in which field change and 
tapping alternated, ost certainly precluded the observation of 
the neutral points, the statement is nevertheless quite applicable to 
the (A) conditions whatever the intensity of the vibrations. It is, 
however, not applicable to the (B) conditions when the intensi- 
ties of the vibrations are such that their effects have not reached 
a limiting value, and results cannot be concisely stated in terms 
of magnetic hysteresis. To do so requires as complete a know- 
ledge in each case of the В H loop as is required without vibrations. 
Moreover, loops obtained when vibrations are permanently acting 
are stable at any point to subsequent offs and “ ons” of the same 
vibrations. 

Molecular Theory.—5 182 of ** Magnetic Induction in Iron " may 
be consulted. The general nature of the argument is shown by the 
following quotation : —“ Any kind of disturbance that will give the 
molecular magnets intervals of freedom, or of diminished constraint, 
will tend to do away with hysteresis.” This statement also appears 
completely applicable if the disturbances be superposed under the 
(A) conditions. Under the (B) conditionsI prefer а deduction relative, 
not to hysteresis, but to the rate of magnetic change with field 
change, subject to any condition which molecular theory may 
demand. If the differential permeability in low fields be greater 
with than without vibrations, in high fields the reverse necessarily 
follows. 

My deductions therefore аге : (1) That if the cyclic amplitude be 
not unduly increased the differential permeability will be greater 
with than without permanently acting vibrations; (2) that the in- 
crease of differential permeability with vibrations may be associated 
either with increase or decrease of residual magnetisation, coercive 
force or hysteresis loss, but that there is greater probability that 
those magnetic properties which depend upon hysteresis will be in- 
creased with vibrations for the same value of field than for the same 
value of induction, and conversely, that there is greater probability 
that they will be decreased with vibrations for the same value of 
induction than for the same value of field. The experimental re- 
sults support these deductions, which in the Paper are illustrated 
by diagrams. 

ELECTRIC OSCILLATIONS. 

The effects of electric oscillations in coils surrounding the iron 
previously dealt with® are precisely the effects of vibration upon 
magnetisation. The experimental methods being the same in both 
cases facilitates comparison. Under both the (A) and(B) conditions 
(omitting minor differences between codirectional and transverse 
osci!lations) the similarity extends to details. 


CoNCLUSION. 


A Conditions.—The effects of mechanical vibrations (summarised 
above) or of electric oscillations, superposed at all stages of the normal 
loop are, generally speaking, to lessen those differences of magneti- 
satioa to which hysteresis without vibrations has already given rise. 


B Conditions.—When change of field is superposed upon per- 
manently acting mechanical .vibrations or electric oscillations, the 
results (summarised above in the case of vibrations) cannot be con- 
cisely stated in terms of hysteresis. They are, however, subject to 
this condition, that vibrations or oscillations increase the differential 
permeability in low fields. In sufficiently high fields vibrations or 
oscillations must delay demagnetisation. 

This investigation affords a general survey of the effects of vibra- 
tions upon magnetisation under these two distinct methods of relative 
superposition of vibration and field, and cannot in any sense be 
regarded as exhaustive. It was directly suggested by previous 
work on the effects of electric oscillations upon magnetism, with 
which it is intimately associated. The results obtained with vibra- 
tions undoubtedly facilitate further investigation in its theoretical 
and practical aspects (magnetic detectors) dealing with the primary 
objects of these researches, for which the Royal Society of London 
placed at my disposal a Government grant, which I desire to 
acknowledge. 


Addendum.— In a Paper on Тһе Effect of Electric Oscillations 
on Iron in a Magnetic Field, f read to the Physical Society on June 22, 
1906, Dr. Eccles, referring to my previous Paper (mentioned above), 
calls attention to the fact that I applied to the iron“ the oscillations 
passing through a coil connected directly in series with a small in- 
duction сой.” On July 14 and 15 last I experimented with oscillations 
produced in the usual way by means of two small Leyden jars, induc- 
t'on coil, spark gap and oscillation transformer. The oscillations 
could either be passed directly through a long iron wire, 0°041 cm. 
diam., or through a coil surrounding it. In both cases the effects of 
these oscillations, when superposed under the (A) and also under the 


* Notes on the Effect of Electric Oscillations (Co-Directional and 
Transverse) on the Magnetic Properties of Iron.” Proc, R.S.E., Vol. 
XXVI., p. 33, 1905. Also Science Abstracts, Vol. IX. A, Abstract 1,119. 

t Phil. Mag., August, 1906. The Electrician, August 24, 1906, Science 
Abstracts, Vol. IX. A, Abstract 1,619, 


vibrations. 
(present Paper) show the results obtained with sufficient accuracy. 


reversals of the cyclic 


(B) conditions were essentially the same as the effects of mechanical 
Any of the corresponding curves of Figs. 1 and 2 


The precise method in which oscillations are generated does not 


appear to be material, and I should like to point out wherein Dr. 
Eccles’ experiments differ essentially from my own. He states that 
he found it possible ёо get over and over again practically the 
same magnetometer deflection for every spark, provided the effect 
of previous oscillations was wiped out by taking the iron through 
a cycle." The fact that the observations could be repeated does not 
prove that the effect of previous oscillations had been wiped out. 
The cycle so obtained, and upon which the sparks are superposed, 
is not symmetrical about the origin, its want of symmetry being 
determined by the “ set ” given to the magnetisation by the preced- 
ing oscillations. 


Moreover, I found, previous to determining my 
own experimental methods under the А conditions that repeated 
ld were not sufficient to wipe out the effect 
of immediately preceding oscillations, and that to do so the magnetic 


metal must be demagnetised by decreasing reversals after each 


superposition of an electric oscillation or of a mechanical vibration. 

The results are recorded ‘‘as if the observations had been taken 
only on the ascending half of the hysteresis curves." The readings 
are all positive and one of the conclusions arrived at is as follows : 
„It is evident, moreover, that the magnitude of the effect at any 


point is closely connected with the slope of the hysteresis curve.” 


The occurrence of a neutral point, now well established after a cyclic 
extreme is departed from and which may occur close to the vertical 
axis, disposes of any connection between the value of dB/dH at any 


point and the magnitude of the spark effect. 


Dr. Eccles' experimental method reproduces to a certain extent 
the working conditions of the first form of Marconi’s magnetic 
detector, and confirms the latter's experience that the magnitude 
of the spark effect is small as а cyclic extreme is departed from. 
But in neither case are oscillations superposed upon a hysteresis 
loop which has not already been modified by the effect of previous 
oscillations. In neither case are the (А) conditions fulfilled. 


PHYSICAL SOCIETY. 


At the meeting held on June 14th, in the Pender Electrical 
Laboratory, University College, by invitation of Prof. Fleming, 
Mr. H. M. Elder, vice-president, in the chair, & Paper on the 


* Electric Arc” 


was read by Mr. Upson. It dealt with observations made during 
the past session at the Pender Electrical Laboratory, at the sug- 
gestion and under the direction of Prof. Fleming, F.R.S., with the 
object of elucidating some of the facts connected with the produc- 
tion of electric arcs between cooled metal and carbon terminals, in 
air and hydrogen. Apparatus was exhibited for maintaining the 
arc in various gasea, while one electrode was cooled by means of a 
water circulation. Arcs were described in which the electrodes con- 
sisted of carbon, copper, iron and aluminium in different combina- 
tions, maintained in air, hydrogen and coal-gas. With 110 volts 
supply, metal arcs in hydrogen took the form of a spark discharge. 
At that voltage the maximum length of arc it was possible to obtain, 
with current up to 15 amperes, was 005 in., except where both 
electrodes were of the same metal. When carbon is one of the 
electrodes a true arc is formed. If carbon is negative the maximum 
length of аго with the above voltage is 0°07їп. Volt-ampere 
characteristic curves were shown for arcs in air and hydrogen of 
length 0:05 in. The general position of the curve is determined by 
the material of the negative electrode. With carbon negative, in 
hydrogen, the curves for various positive electrodes very nearly 
coincide. With carbon positive, thoy keep the same curvature, but 
vary in distance apart, according to the material of the negative. In 
general the position of the curve is governed by the negative, but 
its particular shape seems to come from the influence of the sur- 
rounding gas. The slope of the curve (amperes horizontal, volts 
vertical) of the carbon arc in air is much less steep than that of the 
curve of any arc in hydrogen. The former curve cuts the latter in 
the neighbourhood of 6:5 amperes. The curve for the arc with 
carbon positive, aluminium negative, in air, is very steep, being 
equal in this respect to the curves for arcs in hydrogen. Volt- 
ampere characteristics were shown for eopper aros in air, with (1) 
positive electrode cooled, (2) negative electrode cooled and (8) 
neither cooled. Equations for various arcs were obtained giving 
the voltage in terms of current and arc-length. It was much more 
difficult to obtain a carbon are in hydrogen with alternating cur- 
rents, and no arc could be obtained when the electrodes were copper 
positive and carbon negative, with 100 volts supply and frequencies 
of 50 and 80. Similar results were obtained in coal.gas. Apparatus 
was devised, in accordance with a suggestion by Dr. Fleming, to 
interrupt the arc for a definite period of time. Experiments were 
tried to determine how long the aro gould remain extinguished 
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without losing the power of restarting itself when the E.M.F. was 
again applied. Curves were shown for arcs with electrodes of solid 
and cored carbons in air. With cored carbons the time of inter- 
ruption is greater than with solid, and both are much greater than 
that for the copper-carbon arc. In hydrogen the copper-carbon 
arc could not be made to restart itself if the E.M.F. was removed 
for more than 0:04 of a second, and for this are the minimum inter- 
ruption possible is far shorter than for any carbon аго in air. 


Mr. W. DUDDELL said the Paper was a most interesting one. He 
asked if the author had noted the character of the different arcs which 
he had used. The characteristic curves for arcs in coal-gas or hydrogen 
were steeper than those in air, and therefore arcs in coal-gas were more 
suitable for the production of oscillations. He asked if the curves 
remained steep when the current was quickly changed. He had noticed 
the phenomenon of an arc between two-cored carbons relighting, and 
said that on high-voltage circuits the length of time was considerable and 
amounted in some cases to seconds. 

Mrs. AYRTON said the Paper was а valuable one, but she was sorry 
the author had not given a careful description of the appearance of the 
ares and carbons under different conditions, and also the observations 
upon which the curves were founded. It was difficult to arrive at any 
general conclusions from the author's carves. The steep parts depended 
not only on the composition of the electrodes, but on their size and on 
the length of the arc. The author had only used short arcs which with 
carbons only gave the flat part of the curve. With metal-carbon you 
got the steep part. Mrs. Ayrton also expressed her interest in the re- 
lighting experiments shown by the author. 

Mr. A, CAMPBELL asked if the characteristic curve of a mercury arc 
was similar to that of the other metal arcs investigated. He pointed 
out that the use of unscientific units (inches and feet) in giving the 
results of such interesting researches was most deplorable. In all stan- 
dard works on the subject the lengths of arc were always given in milli- 
metres, and even in commerce the diameters of carbons were similarly 
expressed (e.7., 12 mm. and not 0°47 in.). 

Mr. ALEXANDER RUSSELL stated that Mr. Upson’s Paper would be 
extremely useful to all engaged in research in connection with the electric 
arc. He agreed with the author that coal-gas was very unsuitable for 
experiments with the arc. He had recently been experimenting with 
high-voltage alternating arcs in coal-gas, and in most cases the enclosing 
vessel was soon filled with black cobwebs, When, however, the high- 
voltage high-frequency arc between iron-iron electrodes was shunted by 
a Leyden jar in series with a small coil of wire the discharge between 
the electrodes became simply a torrent of sparks and no appreciable 
quantity of soot was formed. The difficulty the author experienced in 
certain cases in obtaining an arc was due probably to the low voltages 
used. When high voltages were applied it was easy enough to maintain an 
arc. More experimental research was wanted on the upper part of the 
statical characteristic curve of the arc. A good deal of exploration had 
already been made in this direction in Dr. Simon’s laboratory at 
Gottingen with the help of a motor generator from which three or four 
amperes of direct current could be obtained at 5,000 volts. The results 
already obtained were of great importance. The success of the statical 
characteristic method as ап instrument of research was mainly due to 
the care with which Mrs. Ayrton had specified the method of obtaining 
the curve. He hoped that Mr, Upson would make further researches at 
high voltages. 

Dr. FLEMING congratulated Mr. Upson on his Paper, and said that 
it represented a considerable amount of careful work, and even if all the 
conclusions to be drawn from it were not yet absolutely clear, it would 
furnish a statement of facts which would assist in future theorising. 
He said that the interesting part to him at the moment was the differ- 
ence between the form of the volt-ampere characteristics for the carbon- 
carbon arc in air and the metal-carbon arc in hydrogen, but on that 
matter he would defer his remarks until he had shown some other 
experiments. 

Mr. UPSON, in reply, stated that the primary object of the Paper was 
to compare metal arcs with carbon arcs. He had also performed some 
experiments with change of voltage and variations in the length of burn- 
ing of the arc, and he hoped to carry out a series of experiments using 
high voltages. 

Experiments were then exhibited by Dr. J. A. Fleming, F.R.S., on 
the Poulsen Arc as a means of obtaining continuous electrical oscilla- 
tions, repeating some of those shown by him at the Royal Institution on 
May 24 last. Dr. Fleming showed and described an apparatus for form- 
ing an electric arc in atmosphere of coal-gas between a carbon rod kept 
in slow rotation and a cooled copper anode, the arc being formed in a 
magnetic field of 600 to 1,000 C.G.S. units. The arc was supplied with 
continuous current at a pressure of 400-500 volts. A condenser of 
0-003 mfd. capacity in series with an inductance of 200.000 ош. was 
shunted across the arc, and experiments shown to prove the existence of 
high frequency oscillations in the condenser circuit. A long resonance 
helix of insulated wire was then joined to the condenser circuit, and 
when tuned to it created a powerful high-frequency field round it in 
which vacuum tubes glowed brilliantly. By vibrating or rotating a Neon 
vacuum tube of spectrum type near the helix, and showing that the band 
or disc of light was cut up by dark spaces, Dr. Fleming supported the 
contention that the oscillations so produced are not absolutely uninter- 
rupted but cut up into groups. Another experiment was shown to con- 
firm this. The oscillations produced by the arc in one circuit were 
caused to create secondary oscillations in another circuit in which was a 
condenser shunted by one of Dr. Fleming's oscillation valves and a tele- 
phone. The valve rectifies the 3 oscillations, and if they were 
absolutely continuous the кр would betraversed by an uninterrupted 

direct current, But, as a fact, a discontinuous sound is heard in the 
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telephone which can arise if the primary osoillations come in batches or 
groups. 

Dr. Fleming then gave some figures showing the kind of values 
obtained for the efficiency of transformation. oi continuous to oscillatory 
current by the arc, and compared them with similar measurements for 
the spark method. He concluded with some discussion of the modus 
operandi of the metal-carbon arc in the production of oscillations in a 
shunt circuit containing capacity and inductance. In the first case the 
curve was (as shown from Mr. Upson’s diagrams) much steeper than in 
the second. e This implied that the same amount of energy could be con- 
veyed to the oscillatory circuit by means of a condenser of smaller 
capacity, and therefore give higher frequency. This was confirmed by 
the fact that the curve for small currents in the case of the carbon arc 
in air was steeper than for large currents, and it was found that a 
Duddell carbon arc could give higli frequency oseillations when actuated 
with small currents. He thought that there was still much work to be 
done before the whole of the phenomena of the oscillatory arc would 
be understood. 

Mr. W. DUDDELL expressed his interest in the experiments, especially 
those in which it was shown that the oscillations were broken up into 
groups. He poatea out, however, that it was possible to obtain con- 
tinuous oscillations with a musical arc using high frequencies. The 
question as to the measurement of the power put into the Poulsen Arc 
was of great interest, as alco was the question as to the amount of power 
which could be taken from the secondary without stopping the arc. He 
questioned Dr. Fleming’s statement that the power put into the arc was 
equal to the product ‘‘ A V," and said that the power should be measured 
with a wattmeter, 

Mr. A. CAMPBELL remarked that Mr. Altberg in Odessa had lately 
shown that sparks of high oscillation frequency produce actual air vibra- 
tions of the same frequency, and by measuring the wave-lengths of these 
air vibrations by diffraction methods he had been able to determine the 
high frequency. 

Dr. FLEMING, in reply, said he was prepared to accept Mr. Duddell's 
criticism that the power put into the Poulsen arc should be measured 
with the wattmeter. The really important matter, however, was the 
reason why the metal-carbon arc in coal-gas could produce oscillations of 
so much higher frequency than the carbon arc in air. This he thought 
was intimately connected with the slope of the characteristic curve. 


Mr. Кошо AppLEyARD exhibited a direct reading conductivity 
bridge for testing rods of steel or other material, where there is 
considerable range of conductivity between successive specimens 
апа where it is necessary to eliminate the resistance of end contacts. 
The instrument is provided with two scales and with corresponding 
sliders. By setting one of the sliders with reference to its scale com- 
pensation is made for any small difference of diameter or of mass 
between the standard rod and a test rod. The second slider is then. 
adjusted to the position of balance, and the conductivity is read off 
the second scale as a percentage, according to Matthiessen's standard, 
or in terms of any desired unit. All arithmetic is avoided, and the 
results are obtained at the rate of two or three а minute. Mr. 
Appleyard gave the equations for the calibration of the scales, and 
showed that the errors involved by the use of the compensation 
scales were for practical purposes negligible. | 

Mr. A. CAMPBELL said he had used the author's conductometer and 
testified to its convenience. He objected, however, to the measurement of 
conductivity in terms of Matthiessen's standard, and suggested that for 
work with nickel steels, &c., the bridge should be graduated in resistivities, 


CORRESPONDENCE. 


CORRUGATION OF TRAM RAILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In reply to Mr. Briggs' letter in your last issue, might 
I again ask him to take particular notice of his ‘‘ straight“ 
roads, which * appear " to be as straight as it is practicable to 
make them, and to state if the corrugations are only found on 
one rail at once, and not on two rails opposite each other. 
This is my strong point. I say the corrugations dodge from 
one side to the other, but there is a reason for this, and one 
reason only. The road not being straight forms a serics of 
curves, and the trouble is found to exist on those portions of 
the rails that form the outer or longer rail of those curves. I 
quite understand Mr. Briggs’ idea that by strengthening the 
axles and frames so as to allow of no play, the corru- 
gations could be reduced to half the usual pitch, but I 
cannot see how it could act in practice; it is going against 
all latest improvements, bogies, radial trucks, &c. Let us 
understand each other on the question of the absence 
of corrugations on sharp curves. Тһе cars travel slowly 
on these curve3, and the outer wheels have a continual 
grind on the outer rail, and consequently leave no marks on 
the tread ; but if they travelled quickly (and kept on the road) 
corrugations would form as on a curve of large radius. It is not 
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the radius that determines whether there will be corrugations 
or not, but the speed; it is the speed that sets the outer wheels 
jumping rather than slipping wherever there is the slightest 
curve, I cannot agree with Mr. Briggs’ brake theory. The 
fact of the brake spindle being on the right, and admitting 
that the right wheel will get a more direct and stronger 
braking than the inner wheels, does not account for the right- 
hand rail on a left-hand curve (and vice versa) being corru- 
gated; it is nearest the brake. The same holds good with the 
end drive. It does not matter in the least which side either 
the brake or drive is on, the outer rail of the curve will corru- 
gate if the cars run quickly enough, whether they be bogies, 
stiff radial trucks or strengthened trucks.—I am, &c., 
June 25. RoAD INSPECTOR. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In reply to ** Road Inspector's " letter dated June 25, 
any answer I can give will only be a repetition of what I have 
already said, as, if a rail is not straight it must be curved and all 
I have written before is about curves. In travelling along a line 
nearly straight, when the car comes to a part out of alignment, 
the outer wheels at once lag because they may have, say, 1 in. 
of negative slip to submit to ; this brings the leading outer wheel- 
flange and trailing inner flange into frictional contact with the 
gauge edges of their respective rails; the leading one has a 
tendency to climb the edge and thetrailing one the reverse. I 
have no doubt this climbing tendency materially assists and is а 
necessary factor (in conjunction with curve or gradient slip) in 
forming corrugation. If the curve changes over, the above 
conditions and actions are at once repeated on the other side, 
and if the gauge is correct the leading flanges cannot be in fric- 
tional contact with both gauge edges at one time, therefore it 
cannot corrugate both rails. This, of course, also applies to 
curves of shorter radius, and the end drive cannot corrugate 
the inner rail, because the lagging of the outer wheel has 
a very powerful action in keeping the leading outer flange in 
heavy frictional contact with the gauge edge. ‘The result is the 
same when cars travel both ways on one line. 

I don't think we can agree as to the reason of absence on 
curves of short radius. If “ Road Inspector will excuse me 
saying so, I should expect to find corrugation result from slow 
speed and be absent with high speed if variation of speed was 
the cause. 

As to the brake question, from observation I have come to 
the conclusion that when brakes are applied on slight curves 
corrugation is more prevalent on the left-hand rail. 

In conclusion, I wish to thank you for allowing the uso of 
the columns of your valuable journal for a discussion of this 
puzzling subject.—I am, &c., J. Н. BRIGGS. 

[This correspondence is now closed.—Ep. E.] 


ELECTRICAL TRANSMISSION GEARS ON MOTOR 
VEHICLES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I was somewhat surprised to find in your paper of last 
week a brief description by Mr. H. A. Mavor of an electrical 
transmission gear very similar to an arrangement for which I 
took out a patent some little time ago. In my arrangement 
I preferred to have G (see p. 427) the primary of the motor, 
whereby sliprings are not essential except for exciting B. 
The absence of rubbing contacts is most desirable with heavy 
vehicles, as the vibration always causes trouble, even with 
slip-rings. І further proposed to obtain other efficient speeds 
by changing the number of poles in either B or D, though in 
general three speeds should be quite sufficient. Only under 
the condition that D has a greater number of poles than В, can 
three speeds in one direction be obtained, otherwise C will 
either reverse its direction when the winding Ё is reversed, or 
when the poles are equal it will remain stationary. 

In operation B runs at an approximately constant speed and 
C is started up with its winding Е connected to D (in my case 


G). It then runs up to a certain fractional speed of B with corre- | 


spondingly greater torque than is exerted by B. By short- 
circuiting Е the speed of B can be approximated to and the 
higher speed obtained (if possible) by reversing the motor D. 


The whole arrangement is analogous to the cascade system of 
connecting induction motors, and intermediate speeds can be 
obtained by the insertion of resistances in the secondary wind- 
ings or varying the flux as with induction motors—that is, 
varying the field strength of B. The efficiency and simplicity 
of the arrangement, combined with the absence of brush gear 
troubles, are much in its favour compared with those systems 
using commutators for speed variation. —I am, &c., 
Wolverhampton, July 1. ROBERT D. ARCHIBALD. 


"THE PRINCIPLES GF ELECTRIC WAVE 
TELEGRAPHY." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It is to be regretted that it is necessary to make the 
same criticism of Dr. Fleming's correspondence as was made 
of his book. Doubtless without any intention of so doing, he 
misquotes and misrepresents. 

As illustrating the former, he says (The Electrician, Feb. 22, 1907, 
р. 782): “ His (my) next astonishing statement is that ‘all the im- 
portant contributions (to wireless telegraphy) by other workers (except 
Mr. Marconi and Dr. Fleming) are entirely ignored.’ " 

What I said (The Electrician, Feb. 15, 1907, p. 676) was “That 
almost all the important contributions made by other workers are en- 
tirely ignored." In that article I gave а number of specific instances in 
support of this statement, and have as yet seen no reason for modifying it. 

On the following page (р. 733) he states : — 

„Again, Prof. Fessenden says I have made no reference to his patent 
No. 706,741, November 5, 1901, for а spark discharger in compressed air. 
I ask him to look again at pages 511 and 512 of my book. Не will there 
see а long reference to this very patent, and a reproduction of his 
diagram in Fig. 48. Surely I am not responsible for Prof. Fessenden'a 
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too hurried perusal of my work if he overlooks the reference and then 
complains that it is non existent. It will be seen from this on how frail 
а foundation one, at least, of Prof. Fessenden's accusations against my 
book rests.” 

What I said (page 676) was: Dr. Fleming, in describing the enclosed 
spark-gap on page 72 of his book, states that ‘the author haa devised’ 
this plan, and makes no reierence to the writer's patent 706, 741.“ 

The fact that in some other portion of his book he refers to patent No. 
706,741 has no bearing on my statement, which is absolutely correct, both 
literally and substantially, since there is nothing in the reference where 
it occurs on page 511 to connect the erroneous statement made on page 72 
to the effect that Dr. Fleming had devised the plan, and the reader would 
naturally assume that the patent was subsequent to Dr. Fleming’s use of 
the device instead of being, as it actually was, some years prior to it. 

Ав examples of misrepresentation Dr. Fleming says, p. 732 (the italies 
throughout are mine) :— 

‘Take his first reference. He says I have not correctly des:ribed the 
contents of his United States specifications Nos. 706,735 and 706,736 of 
December, 1899. Let any unbiassed person look at these specifications 
and see what they actually describe. The first contains 11 claims and 
the second, 35. In each case the diagrams represent an 1896 Marconi 
transmitter pure and simple, consisting of an induction coil with one 
spark-bal] earthed the other connected to a radiating antenna. The 
trifling modification is that a condenser is joined across the spark gap, 
which is merely equivalent to an extension of antenna surface.” 

In both of the patents referred to the function of the condenser is 
specifically described in identical terms (for example, 706,735, p. 3, lines 
21 to 35, and 706,736, p. 3, lines 94 to 109) as follows :— 

* It is preferred to place а shunt-circuit containing a condenser across 
the terminals of the induction coil at the sending station for the purpose 
of maintaining sustained radiation. This. shunt circuit must bo tuned to 
the receiving conductor, otherwise the oscillations produced by it will have 
no action upon the wave responsive device at the receiving station. This 
shunt circuit, by virtue of its capacity, stores up an additional amount of 
energy, and when а spark passes across the gap, since the sending con- 
ductor can radiate energy at a given rate, it must continue to radiate for 
a longer time in order to dissipate this additional stored-up energy.” 
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These substantiate my sts tement, page 676, that these patents disclose 
for the first time the local tuned oscillating circuit in combination 
with a tuned antenna," end show conclusively tbat the condenser shown 
is not, as Dr. Fleming states, ‘“‘mercly equivalent to an extension of 
antenna surface.” 

As regards the device being a trifling modification, it will be sufficient 
to state that there is probably not a single Marconi station in exietence 
which is not using this device and infringing my patent. If its use were 
discontinued at Саре Cod and Poldhu the range of these stations would 
be cut down to a small fraction of the present one, 

As another example, Dr. Fleming says (p. 733) :— 

In the next place he refers to his United States patent No. 706,742, 
June 6, 1902, which he says is not simply for his hot-wire barretter 
receiver, but includes methods for producing oscillations by means of an 


arc, a method of telegraphy by varying the tune, protecting from atmo- | 


spheric discharges, &c. І am unable to find a word in this specification 
about producing oscillations by means of an arc. As rcgards the trans- 
mitter there described, Prof. Fessenden shows an alternator and trans- 
former with a variable inductance or resistance in series with it, and a 
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condenser shunted across а spark gap. If he will look at my United States 
patent No. 758,004 of April 8, 1901, or the corresponding British No. 
3,481 of February 3, 1901, he will see much more elaborate arrangements 
of tbe same kind described by me а year previously, and such arrange- 
ments had before that time been put into practice on а large scale in 
stations erected for electric wave telegraphy.” 

Referring to United States patent 706, 742, p. 5 (lines 88 to 111) this 
describes the function of the apparatus shown in Fig. 10 as follows :— 


“ As ghown in Fig. 10, à continuous current dynamo or an alternating- 
current dynamo 67 with a transformer 58 may be employed as the gene- 
rator. When using such form of generator, a high resistance, 59, prefer- 
ably having a low inductance, is in series in the sending circuit. Any 
suitable means, as a plug 60, for shunting a part of the resistance ів 
preferably employed for cutting out more or less of the resistance. In 
operating the dynamo charges the condenser 12a in the circuit in parallel 
with the receiving circuit, and*when the potential has risen sufficiently 
а discharge across the spark-gap will occur, discharging the condenser 
and setting up oscillations in the sending conductor. On account of the 


high resistance 59 some time is required to recharge the condenser to 
sparking potential, hence the discharge is intermittent and may be made 
to occur as many times per second as desired by plugging out more or less 
of the resistance." 

This description of the function of the apparatus may be compared 
with Dr. Fleming's statement of it above. The patent states that the 
method is one in which, from a continuous-current dynamo as well as 
from an alternater, any desired number of discharges per second may be 
obtained. In actual practice a recent set of this apparatus, on a test 
made at the Bureau of Standards, gave an output of some 325 watts in 
the high-frequency circuit at a frequency of 3,500,000 per second, with 
an efficiency, as measured by the ratio of the power in the oscillating 
circuit to the power in the continuous circuit, of about 62 per cent., and 
with a variation in intensity and frequency too small to be detected, and 
certainly less than a quarter of 1 per cent. 

This device is shown in Fig. la or Fig. IB, where, as stated in the 
specification, 57 may be either an alternator or a continuous-current 
dynamo. | u | 


The device shown in Dr. Fleming’s United States patent 758,004 is 
shown in Fig. 2, and is the device which Dr. Fleming states is A more 
elaborate arrangement of the same kind " than my method shown in Fig. 1. 

It will be noted in the arrangement shown in Dr. Fleming’s patent the 
inductances or resistances are used for an entirely different purpose— 
i.e., the old and well-known one of bridging a relay or key to prevent 
sparking, or, when used in series with the key, to prevent the main- 
bd und ofan arc, In his specification, p. 1, lines 49 to 58, Dr. Fleming 
states : — | 

„It is not desirable that the alternating-current transformer shall start 
а permanent alternating-current arc between the spark balls closing the 
gecond circuit of the transformer." 

In other words, Dr. Fleming seeks to avoid the exact thing which I seek 
to accomplish, and so far from the devices being, as Dr. Fleming states, 
“of the same kind,” they are, perhaps, as far apart as it is possible for 
them to be, since my method operates on continuous currents as well as 
alternating and I seek to maintain the aro, while Dr. Fleming seeks to 
prevent this. 

Moreover, Dr. Fleming's own book shows conc;usively that he did 
understand that this patent was for producing continuous trains of oscil- 
lations. At the bottom of page 515, referring to the divisional applica- 
tion 730,753 (April 9, 1903), he says :— 

“ This specification . has reference to methods for producing 
continuous trains of electric waves by means of alternators or continuous- 
current dynamos.”’ 


Now this divisional specification referred to does not say a word about 
the use of an alternator, it being the subdivided case, including only the 
continuous-current dynamo. It consequently follows that, as 706,742 is 
the only case which describes the use of both alternator and continuous- 
current dynamos for producing continuous trains of waves, Dr. Fleming 
must have read the specification of 706,742 and understood what its put- 
pose was in order to obtain his information to the effect that my method 
inoluded alternators as well as continuous-current dynamos. 

Moreover, this companion case referred to by Dr. Fleming specifically 
states that the writer had tested the Thomson arc method for wireless 
telegraphy prior to 1903, and found it unsuitable in its original form, 
gives the reasons why it is unsuitable, and describes the method 
patented as an improvement and modification of the arc method, 
whereby, for the firsí time, this method was made constant in in- 
tensity and frequency, апа so for the first time applicable for wireless 
telegraphic purposes, and for which reason a broad patent—i.e., this 
patent of April 9, 1903—was granted, the writer covering broadly the use 
of the continuous-current arc for wireless purposes, just as my original 
patent of June 6, 1902, covers the use of both the alternating and con. 
tinuous-current arc for this purpose, (This patent and its corresponding 
foreign patents are, of course, infringed by Pouleen.) 

The above examples will, I think, justify and corroborate 
the position taken in my previous letter, that Dr. Fleming’s 
statements of the work which has been accomplished by other 
investigators outside of the Marconi Company are incorrect and 
unreliable. | 

In this connection, I would say that, while I have the very 
highest respect for Dr. Fleming’s engineering and scientific 
ability, I feel justified in criticising his historical methods. I 
do not consider that they are sound. 

For example, Dr. Fleming very justly refers to the great 
number of patents which Щате been issued and the difficulty 
of determining what is in them. I admit this, but hold that 
this difficulty is exactly what makes a careful and accurate 
piece of historical work valuable, and why inaccurate work is 
so objectionable. The reader of a book purporting to give a 
correct account of certain researches has ths right to assume 
that a sufficient amount of time and trouble has been spent to 
make it fairly accurate. | | 

The only two real alternatives are either to omit any со 
at giving a historical résumé of the subject or else to actually 
make a careful research for that purpose. : 

Again, Dr. Fleming states that he has omitted mention of 
a great deal of work for the reason that “until independent 
evidence is forthcoming that somo particular arrangement or 
combination is novel and effective we have only the patentee's 
word for it that it has ever been tried,” and that he wishes 
to confine himself to the region of work with which I (he) was 
practically familiar.” This bears out my statement, made in my 
previous letter, that Dr. Fleming has practically confined his 
book to the work of himself and Mr. Marconi, and has almost 
entirely overluoked the work of other inventors. As I stated 
before, if this is the plan on which Dr. Fleming wrote his 
book, the facts should have been so stated in order that the 
reader might not be misled, and my criticism has been based 
on the faet that, so far from stating that this is the case, the 
book purported to give “the contributions to electric wave 
telegraphy by various workers. 

In my opinion, it is not advisable for the author of a work 
on a technical subject to confine himself to those particular 
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devices with which he may be familiar. It may be that he is | output of approximately 325 watts and an efficiency of about 
familiar with only а small fraction of the work which has been | 62 per cent. 

done in that particular line. For example, Dr. Fleming appears 2. No variation in the frequency or intensity could be 
familiar with the art as it was in 1899, but he gives hardly | detected, and a variation of a quarter of 1 per cent. would 
anything of the subsequent development. A whole new art | have given a large deflection. 


of wireless telegraphy has sprung up since 1899 based on de- | 3. The energy of the secondary circuit was measured by 
velopments such as the following :— using it to light a 200 c.p. incandescent lamp; consequently, 
1. The use of balanced circuits for cutting out interference and atmo- | the measurement of the energy in the secondary circuit was 
spheric disturbances. not dependent upon the measurement of the phase or voltage. 
2. The use of circuits resonant toa particular frequency only when that 4. Much higher frequencies could doubtless have been 


frequency is being received, and its application to cutting out of atmo- maintained, but above a frequency of 3,500,000 all the in- 


spheric disturbances. : e 
3. The use of series circuits resonant at the same time to different | ductance had been cut out except that in the leads, and, on 


frequencies. — | | | | l diminishing the capacity, at about 4,500,000 frequency the 
ai а заан. without interfering with near-by stations by contiuuous | capacity was too small to give a steady arc. Ву using leads 
ischarge and signalling by shifting tune. with less inductance higher frequencies could doubtless have 


5. Methods of continuous generation of waves by inductive dynamo, 


condenser dynamo, and National Electric Signalling Co.’s arc method, | been obtained. 


_ 6. Wireless telephony and relaying telephonically from wire to wireless 5. With this form of apparatus the amount of hissing in the 
lines, and vice versa. | ‚ А агс із not sufficient to be noticeable when the apparatus is used 
7. The use of amplifiers for amplifying and selecting feeble signals, for telephoning 
8. The direct mechanical receiving systems, such as the “ heterodyne " р o' ; ; x Я 
system. 6. The apparatus runs continuously without ‘any attention. 
9. Methods of sending and receiving simultaneously. In this connection I would say that the same terminals have 
10. Multiplex telegraphy. now been used at our Brant Rock station for several months 


11. Methods of localising the absolute position of ships at sea and for | without need of renewing. 


relative position and course in fog. 2 А : І 
12. Details necessary to practical commercial operation, such as auto- Speaking generally as regards the National Electric Sig- 


matic means for indicating the busy and free state of a station, the | nalling Co.’s arc method, it may be stated that the mcthod is 


condition of the receiving circuits, &c. an entirely commercial one, and that high-frequency dynamos 
ve Methods of accurate wave measurement. , and condenser dynamos, and another method which I cannot 

. Quantitative methods of measuring wireless efficiency. А А д Е 
describe at present, will entirely supplant the oid spark methods. 


All this art, and much that has not been referred to, and A garde the den I ld that th t 
which has grown up since 1899, is hardly mentioned in Dr. жол бр ln e 


1. The belt-driven dynamo, which has been operated up to 
80,000 cycles, but is generally worked at 60,000. This gives 
about 50 to 60 volts at 60,000 cycles and about 6 amperes. 
The internal resistance of the armature is about 6 ohms, and 
its inductance quite small and unimportant, as in practice it is 
neutralised. 


Fic. 4.— HETERODYNE " RECEIVER. 


Fio. 3.—NatronaL ELECTRIC SIGNALLING Co.’s ARC APPARATUS, 


Fleming’s book. This may be considered as a demonstration When applied to wireless telephony about 8 amperes are 
of the fact that it is not advisable for the writer cf a technical | used in the aerial, this giving a range of about 150 miles or so. 
treatise to confine himself solely to the methods with which 2. The gear-driven dynamo. This has also been completed, 
he is acquainted. Jn the interest cf his readers he should | but the tests on 1t are not finished. It runs at 100,000 cycles 
seek to become familiar, so far as possible, with the work | per second, but is generally run about 7 5,000 cycles. Some 
which has been done by others if his treatise is to give a | new armatures are being constructed with considerably less 
correct representation of the state of the art. ohmic resistance, and it is anticipated that an output of ap- 
Though we differ in some points, I am glad to note that Dr. proximately 1 kw. will be obtained from these machines, with 
Fleming and I are in thorough agreement on many others. which it is expected to establish telephonic communication 
I note that Dr. Fleming entirely confirms the statements | between Boston, Massachusetts, and Washington, D.C. 
made by me in my 1902-1903 American patents for are methods 3. The 10kw. turbine-driven high-frequency alternator. 
in wireless telegraphy, and that his experiments, as given | This will be run regularly at a speed of 100,000 cycles, and 
on p. 722, agree entirely with those given by me on p. 711 | will be used for Transatlantic telegraphy. My experiments 
(The Electrician, Feb. 22, 1907). Dr. Fleming's statement | have shown that it will be even possible to accomplish Trans- 
that ** when examined in a revolving mirror I (he) see(s) the | atlantic telephony with this machine, and the experiment will 
arc spark image intermittent" is explained in section 2 of | be mado as soon as the company's new station is erected in 
my article, p. 710. England. In case this frequency should seem to be low, I 
I am glad to be able to supply some of the information | would say that the best results in working in daylight between 
asked for by Dr. Fleming in regard to are methods and high | Brant Rock, Massachusetts, and Cuba, a distance of some 
frequency dynamos. 1,700 miles, have been obtained with a frequency of about 
A series of tests on the National Electric Signalling Co.'s | 90,000. А frequency of 200,000 is equally good for night- 
1902 type arc method were recently made by Dr. Austin at time, but for daylight work over distances of more than 1,500 
the Bureau of Standards in Washington. miles it has been found that a frequency of 90,000 is preferable. 
I understand that Dr. Austin intends publishing a report Special means, of course, have to be taken for maintaining 
of these tests in the bulletin of the Bureau, so it would be the frequency of the dynamo constant, but this problem has 
improper for me to anticipate this. І can, however, state the | now been satisfactorily solved. 
following facts :— Fig. 8 is а photograph of one of the National Electric 


1. Frequencies as high as 3,500,000 were obtained with an ' Signalling Co.’s arc apparatus.* Fig. 4 shows one of the 
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“ heterodyne ” receivers. І have nothing at present but a blue- 
print of the gear-driven high-frequency dynamo, but expect 
later to be able to give a photograph of it, with some effi- 
ciency tests. Fig. 5 is а photograph of the telephonic relay 
and amplifier, which amplifies the faintest speech about 15 
times and the faintest signals from 50 to 60 times. It, of 
course, makes speech and signals which would otherwiso be 
quite inaudible audible and loud, and will ring a bell on re- 
ceipt of any signal which can be detected by the ear. A full 
description of this will be given later. | 

When used for relaying telephonis conversation the articu- 
lation of an amplification of 15 is exceedingly clear and dis- 
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tinct. When the amplification is pushed to 50 times the 
talking becomes drummy.. The apparatus is entirely self- 
adjusting, and when once set up needs no attention except at 
long intervale.—I am, ќе, 
| REGINALD А. FESSENDEN. 
Brant Rock, Mass, U.S. A., May 22. 


TO THE EDITOR OF THE ELECTRICIAN., 


SIR : I regret to find myself again compelled to trouble you 
with a reply to the long lotter of Prof. l'essenden re-opening 
a controversy I thought was closed four months ago. It is 
curious he should have allowed so much time to elapse before 
answering my letter, considering the strength of his feeling 
on the points at issue. But although he reiterates his opinion 
as to the unsoundness of my historical methods and again 
brings general charges that my statements of the work which 
has been accomplished by other investigators outside the 
Marconi Company are incorrect and unreliable, yet when 
he descends to details it all ultimately reduces to the 
complaint that I have not been able to take precisely 
the same view of his own inventions and patents that he does 
Limself. To bo as economical of your space as possible, I 
will follow his criticisms seriatim and briefly, He is welcome 
totake any controversial advantage he pleases from the fact that 
I wrote “all” for “almost all” in quoting his remark respect- 
ing the contributions of other workers; but if he lays so much 
stress now on this fine distinction it is a pity he did not more 
carefully define originally what he meant by “almost all." 
In the next place, he complains that on p. 72 of my book 
I have not referred to his patent No. 706,741, and claimed 
for myself the form of spark dischargers there described 
which he thinks his specification embraces. On p. 72 I describe 
a form of silent discharger comprising a thick-walled cast-iron 
vessel with ball dischargers operating in compressed nitrogen 
or carbonic acid, and on p. 507 a further modification 


book is deficient. 


in which the balls are made to rotate, a very practieally im- 
portant matter. This is something quite different from the 
appliance described by Prof. Fessenden in his patent, in which 
the discharge takes place between а sharp point and a plate. 
The latter would be quite unsuitable for large powers, and, in 
view of the previously-known electrical properties of com- 
pressed air, caunot be accepted as a generic type covering any 
form of discharger, however made, which operates in gases 
under pressure. Hence, although his patent is referred to on 
pp. 511, 512, no reference was considered necessary in other 
laces. 

í Thirdly, he. now claims for his specifications 706,735 and 
706,786 that the:e patents disclose for the first time “tho 
local tuned oscillatory circuit in combination with a tuned 
antenna”; and, further, he adds that there is probably not 
a single Marconi station in existence which is not using this 
device and infringing my patent.” In the diagram in these 
specifications what he shows is an ordinary plain Marconi 
transmitting antenna having a condenser joined across the 
spark balls, which I said was equivalent merely to an extension 
of the antenna. There is no inductance shown in series with 
the condenser for tuning. In the text of the specification he 
says, This shunt circuit must be tuned to the receiving circuit.“ 
There is nothing said about tuning it to its own transmitting 
antenna, and yet on the basis of this vague ғепќепсе, and 
entirely regardless of the appropriation by himself of tho 
Marconi antenna and earth connection, he now proceeds to set 
up an all-embracing claim to syntonic telegraphy with direct- 
coupled antenna, coupled with the assumption, in which there 
is not an atom of truth, that such an arrangement is “infringed” 
in all Marconi stations. Could there possibly be a better 
instance of the unwarrantable use of a single detached sentence 
in a specification 1 

Fourthly, he takes me to task for not having sufficiently 
described the contents of his specification 706,742, which he 
now evidently wishes to be regarded as a fundamental one, in- 
cluding all the arc methods of producing continuous oscillations, 
and most confidently states: “This patentand its corresponding 
foreign patents are, of course, infringed by Poulsen.” |I need 
not undertake to fight Mr. Poulsen's battles for him. 1 
am merely concerned to show that no one fairly reading the 
sentence Prof. Fessenden now puts in italics—viz., “ тау be 
made to occur as many times per second as desired could 
possibly derive the idea that this specification was one describing 
all arc methods for the production of continuous oscillations. 
Prof. Fessenden seems to hold the opinion that a specification 
is a document out of which one may at any time take a single 
sentence and ingeniously adapt it to cover subsequent history. 
Nothing could be more erroneous. A specification is intended 
to describe something the patentee has already achieved, and 
it must be lucidly described and definitely claimed if it is to 
convey to him rights їп an invention. 

I do not think I need follow out in detail the rest of Prof. 
Fessenden’s letter. He lectures me on the manner in which 
he thinks a treatise on wireless telegraphy should be written, 
and implies that I know very little absut the history of the 
subject since 1899, and furnishes a Jist of matters in which my 
All this is exceedingly kind and very 
valuable, but, as a book has to be limited in size and 
concluded at a certain point of time, I had to exercise 
my own judgment what should be included in it, and pre- 
ferred to occupy the bulk of the space rather with general 
principles than with minute descriptions of various inventions 
taken from patent specifications without regard to their demon- 
strated value or even objective existence. I have tried to 
give a broad outline of the contributions of all the principal 
workers, but I adopted a critical attitude, and did not merely 
place myself in the position of being an ocho of every 
patentee's personal wishes ог opinions in regard to his 
specifications. 

Prof. Fessenden differs from me, but controversy between 
us will not, I am afraid, bring our opinions into line, and 
accordingly I must excuse myself from further discussion of 
these differences.—I am, &с., J. A. FLEMING. 

University College, The University of London, June 18. 

[This correspondence is now closed.—ED. E. 
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REPORT TO THE BOARD OF TRADE ON THE 
ACCIDENT ON THE CROYDON AND DISTRIOT 
ELECTRIC TRAMWAYS. 


In what follows we give an abstract of Major J . М. 
Pringle’s report: on the fatal tramway accident which occurred 
at Carshalton on April Ist last, when a tramear was overturned 


with fatal results :— 

At the time of the nocident there were from 65 to 69 passengers on 
the car. About 22 of these appear to have been inside the car, and the 
remainder, of whom it is stated that 10 were children under the age of 
five years, were outside on the top deck. About 36 of the passengers 
were injured more or less seriously. Two, unfortunately, subsequently 
died from the effects of the injuries received. The driver of the car was 
not seriously hurt, but the conductor was cut about considerably. The 
tramways have a gauge of 4ft. 84 in. and are worked by electric traction on 
the overhead trolley system. Tramcar No. 19 is of the single-truck (four- 
wheeled) double-decked type. It has seating accommodation for 22 in- 
side and 33 outside passengers. The four wheels are fitted with brake 
blocks worked by hand from both ends of the car; in addition there is the 
ordinary rheostatic electric brake for use in emergency. There are four 
sand boxes, two at each end. The brakes appear to have been in good 
order at the time of the accident. The weather was fine, warm and 
sunny; but water-carts had been playing on the road, so that it is pro- 
bable that the rails were greasy with soft mud. 

The route was by Park-lane with a right angle turn into Ruskin-road. 
The track is double, with gradients varying from 1 in 18 to 1 in 36, the 
latter being near Ruskin-road. The roadway is straight for about 514 yds. 
in approaching Ruskin-road, where the right angle occurs. Here the 
double tracks are curved and spaced at a central interval of 10 ft. The 
radius of the inner track (on which the car was travelling and was de- 
railed) is 55 ft., of the outer track 65ft. The falling gradient continues 
round the curve with an inclination of 1 in 32. 

Major Pringle found the gauge to be irue ; it varied from 4 ft. 84 in. 
to 4 ft. 8; in. The superelevation of the outer rail at the tangent was $ in. 
and 13 іп. at the centre of the curve. The permanent way generally was 
in good order, the rails being comparatively little worn. The paving was 
composed of granite setts. The route was inspected in August, 1906. 

The саг was 27 ft. 8 in. long over all, with 6ft. wheel base, 7 ft. wide 
over all, 9 ft. 8 in. high from rail to top deck, and diameter of wheels 
2ft.6in. The weight of car body was 32 tons, and of truck 34 tons. A 
compulsory stop had been fixed by the Board of Trade and one by the 
company. The maximum speed had been fixed by the Board of Trade at 
8 miles per hour in descending Park-lane and 4 miles per hour on the 
curve. 

Conclusion.—After the accident the body of the car was separated from 
the truck at the scene of the disaster, and they were removed separately 
to the sheds at Carshalton. The truck was run back on its own wheels, 

Major Pringle made an examination of the truck and the body before 
any repair work had been done, The wheels were of cast iron with 
chilled tyres. He found one well-developed flat on the tread of each of 
the four wheels. In the case of the rear outer wheel the flat was more 
extended and the colour of the metal in the neighbourhood of the flat 
ap d to indicate great heat had been set up. 

he truck was of the fixed wheel base pattern of Messrs. Milnes & 
Co.'s standard design of 1908. The wheels were single blocked, and 
there appeared to be no doubt that the blocks were in proper adjustment 
and the braking equipment in good order. 

The total available clearance between the wheels and rails was:—On 
the leading axle 3 in., on the trailing axle 2 in. This was somewhat 
less than was often provided, but that it was sufficient to allow the truck 
to move round the curve at slow speed was proved by past experience. 
The wheel flanges were g ір. thick and had a depth in the rail groove on 
a straight road of in. The car was re-wheeled in July, 1906, and over- 
hauled in February, 1907. It had run 8,760 miles since re- wheeling. 

He found the track in Park-lane and on the curve in question in good 
order when he examined it. The width of groove was ljin. and 
the rail lip or check was level with the head of the rail. The gauge of 
the rails on the curve might be described as true and the supereleva- 
tion of the outer rail at the tangent was j in. and 1} in. at the centre of 
the curve. 

After the accident the car was found lying on its right side, with its 
centre about 65 ft. from the tangent point of the curve. It evidently had 
come to rest almost immediately the side of the car came in contaot with 
the ground, as there were no serious marks of wear on the woodwork. 
The weight of the car and passengers might be estimated at 103 tons 
(car 7} tons, passengers on top deck 2} tons). The centre of gravity of 
the unloaded саг might be taken as approximately 4 ft. above rail level, 
and of the loaded car at about 6 ft. above rail level. 

Calculation showed that at a speed of about 18 miles an hour on а 
curve of this radius & car &o loaded was on the point of overturning 
entirely from the effect of centrifugal force, assuming the car to be a 
rigid body. Further calculation showed that the limit of safe speed on 
the curve, if the necessary superelevation (about 11 іп.) was provided 
throughout the curve, was only about 5 miles an hour, due to the effect 
of live load, springs, &c. 

Motorman Woodley stated in his evidence that about 100 yds. from 
the curve into Ruskin-road he applied the brake to reduce the speed, 
and noticed that the wheela were skidding. He released the brake, 
applied sand, and then re-applied the brake, reaching the corner at a 
speed of four or five miles an hour. The car entered the curve as 
described, and then came almost to a standstill, gave а violent lurch, 
balanced itself momentarily on its outer wheels and then fell over on its 
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right side. Woodley had not worked a service car fully loaded round this 
curve previous to the accident. He stated that both hand and electric 
brakes were fully applied when the car fell over. The rails were wet and 
greasy with mud, as the road had been recently watered. 

Conductor Linney confirmed Woodley’s evidence regarding the passage 
of the car past Springfield-road. The car then gained speed, until when 
about half-way to the corner—i.c., 100 yds. from Ruskin-road—he thought 
it was as much as 14 miles an hour. The speed was higher than he had 
ever known it, and he therefore rushed down the stairs from the top deck 
and applied the band brake as hard as he could from the rear platform. 
He thought that there would be danger at the corner owing to the bigh 
speed. He also estimated the speed of the car, when the curve was 
reached, to have been about 5 miles an hour. 


Major Pringle concludes his report as follows :— 


The whole evidence, in my opinion, proves that the car travelled down 
Park-lane at a speed considerably in excess of the authorised limit — 
8 miles an hour. Further, the unusual action taken by conductor 


Linney, after passing Springfield-road, indicates that the car had attained 


an unusually high speed, possibly quite as high as the figure given by 


Linney himself. It appears to me that it was Linney's action in screw- 


ing down the brake hard on greasy rails which locked the wheels, and 
that Woodley, whatever he may have thought, was unable on that account 
to contro] the movement of the car or stop it before it entered the curve. 
Previous accidents have proved that a heavily-loaded car, whichicommences 
to skid with a momentum due to а velocity of 12 to 15 miles an hour, will 
not, even on such a comparatively easy gradient as 1 in 36, readily lose 
its velocity, more especially when the rails are greasy. lam persuaded, 
therefore, that when the car entered the curve its speed was considerably 
in excess of the 3 to 5 miles an hour estimated by both Woodley and 
Linney. It may easily have been as much as 8 or 10 miles an hour. But 
taking the whole evidence into account, the speed must have been con- 
siderably less than that theoretically necessary to cause overturniag by 
the effect of centrifugal force. 

In passing round a curve, а car truck should be free to rotate round 
one of its wheels аз a centre—generally the inside rear wheel may b» 
taken as the pivot. The remainder of the wheels are constantly slipping 
either longitudinally or laterally, and thereby accommodating themselves 
to the change in direction as far as the clearance and axle play permita. 
In this case freedom of movement was interfered with by the action of 
the brake. The wheels being unable to accommodate themselves to 
the change in direction, the flanges must, I think, have got jammed ia 
the grooves, with the result that the truck came to a sudden stop as de- 
scribed by Woodley, The tendency of the heavily-loaded body would be 
to overrun the truck, and a severe lurch must have followed the sudden 
stoppage of the truck. All the live weight on the car must have swung 
outwards with the lurch, and, acting with the effect of centrifugal force, 
must have suddenly tilted the car so that, as it appears to me, the flanges 
lifted out of the grooves. The truck was then free to jamp forward and 
skated on its outer wheels for 10 ft. or 16ft. The car was unable to 
recover its equilibrium owing to the probable displacement of the live load 
on the top deck, and fell over on its side, just as its inertia was exhausted. 

It can be shown by experiment that a vehicle with freely rolling wheels 
will travel safely round а curve, where proper superelevation is provided, 
but will on the same curve and at the same speed, overturn, if the 
wheels are prevented from rolling, and thereby become track-bound. 

My conclusions on the case are as follows :— 

1. That the car entered the curve at a higher speed than that autho- 
rised by the regulations or justified by the superelevation, and therefore 
ran the risk of derailment. 

2. That the overturning of the car was caused by the wheels being 
locked by the severe application of the brake blocks. 

I hold that driver Woodley is mainly responsible for the speed of 
the car, which should not have exceeded eight miles an hour down Park- 
lane, and that Conductor Linney is responsible for the locking of the 
wheels, although his intentions were good. Both these men have first- 
class characters, but have small experience. 

I wish to draw the attention of the company to the following points in 
connection with this accident: 

(a) Men who are employed as spare drivers, unless they have hai long 
and continuous experience in driving, require to ba more constantly ex. 
ercised under service conditions than is generally recognised. Woodley's 
experience of driving—about two months during May and June last, and 
occasional weekly trips subsequently —was small. He cannot, with this 
record of service, have acquired such judgment of speed, intimate know- 
ledge of brake effect, &c,, as a tried motorman will possess. His action 
in applying both his hand and electric brakes on entering the curve at 
considerable speed, with the avowed intention of stopping quickly on the 
curve, showed want of judgment, accounted for by his ‘inexperience. 
More practice, not with empty, but with fully-loaded cars, under bad 
conditions of rail, is advisable, in my opinion, for men who are only 
occasionally employed as drivers. 

(b) On some tramway systems conductors have to undergo the same 
training as motormen. This is the best system, but even where it is not 
followed it is necessary that conductors should be trained in the proper 
use of the brakes, and taught how to obtain the maximum braking effeot 
on good and bad rails, as well as the danger incurred by locking the 
wheels. Linney's knowledge on these points appears to have been nil, 
and his ignorance is a feature in the case. 

(c) The instructions lay down that only one sand pedal is to be taken 
on service cars. This is an instruction common, I understand, on most 
tramway systems. I cannot but think it is a mistake. If Woodley obeyed 
this instruction, it is evident, from Inspector Bassom’s evidence, that he 
was unable to use sand in Park-lane, as one pedal only was found after 
the accident at the rear platform. Woodley states that he took two 
pedals with him on this occasion, and therefore had not to change the 
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pedal at the Croydon terminus. But no second pedal was found on the 
overturned car, and there is grave doubt as to whether Woodley's state- 
ment is correct. I+ is not improbable that a man only occasionally 
employed as a driver might forget to change the sand pedal at a terminus. 
Moreover, in the event of a car running backward, if there is no pedal 
at the rear platform there is no possibility of using sand on the rails. An 
alteration in the instruction on this'subject is, in my opinion, desirable. 

(d) The wording of the company's regulations regarding compulsory 
stops requires revision. Woodley appears to have understood that a stop 
anywhere on the curve was implied. Tbe Board of Traderegulation reads 
ihat all cars should be brought to а standetill ** immediately before reach - 
ing the junction of Park-lane and Ruskin-road." 

(e) It is very undesirable to allow the top deck of cars to be overcrowded 
by more passengers than there is seating accommodation for, and it is 
dangerous to allow passengers to stand on the upper deck. Instructions 
on the last point are advisable. 

(J) The superelevation at the tangent points of the curve between Park- 
lane and Ruskin-road should be at least 1 in. and preferably 14 in. 


ELECTRIC TURRET CLOOK. 


The accompanying illustration represents an electric turret clock 
made recently by The Standard Time Co. (Ltd.) The dial is 
5 ft. 6 in. in diameter, and the hands are of copper, weighing 8k lb. 
The case, which contains all the movement as no weights, pulleys, 
or cords are used, is 34 in. long, 14 in. wide, and 10 in. deep. The 
pendulum which serves the dual purpose of measuring the flight of 
time and driving tho hands, is practically a reciprocating action 
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electric motor, and is 28 in. long, and weighs 201b. The necessary 
rate of motion is given to the hands through a simple sun and planet 
gear, driven by the equivalent of an escape wheel, worked tooth by 
tooth by the balanced pawl pivoted near the pendulum suspension. 

The latter is of an old type having three springs mounted in the 
form of an X, and is designed to ensure the pendulum swinging 
without any gyratory motion. 

Current from the 100 volt lighting mains is used, and three 
ordinary cells provide a secondary source of energy, which is 
coupled up automatically should the main current be switched off 
or accidentally interrupted. 

The magnet seen on the left of the movement is the synchroniser, 
actuated by an hourly Greenwich mean time signal, and lifts the 
pawl off the escape wheel of the clock, which has normally a gaining 
rate. In this way the clock is corrected hourly and maintained 
correct with Greenwich time. The magnet just below the move- 
ment keeps the secondary source of energy out of circuit as long as 
current is available from the main source. The magnet beneath 
the pendulum is excited when the contacts are closed and gives 
motion to the pendulum. The contacts, which are on the Hipp 
principle, are closed automatically when the amplitude falls below 
а given point. A main switch, lamp resistance and а shunt coil, 
to prevent sparking at the contacts, complete the arrangement. 

We are informed that a similar clock, which was erected some 
two years ago by the same company, has made a non-stop run 
exceeding 20 months without any attention whatever. 
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PARLIAMENTARY INTELLIGENCE. 


RADIO-TELEGRAPHIC CONVENTION. 


The Committee of the House of Commons appointed to consider and 
report upon the advisability of this country ratifying the Radio-tele- 
graphic Convention of Berlin, 1906, has issued its report. We have been 
unable to obtain a copy of this report from the Government printers, 
although we were given to understand that copies were available on 
Tuesday. We have, therefore, been compelled to take the Manchester 
Guardian ” version of the Committee's report, which is as under :— 

Sir John Dickson-Poynder’s Committee on the Radio-telegraphie Con- 
vention finally agreed upon the terms of their report on Tuesday. It is 
understood that, besides expressing the view that the effect of the 
adhesion of this country to the Berlin Convention of November, 1906, 
would be advantageous to national and public interests, and that its 
non-adhesion would be seriously detrimental to those interests, the 
Committee decided upon а definite recommendation in the matter of 
compensation to the Marconi Co, In reviewing the relations of the 
Government with the Marconi Co. the Committee state that two points 
stand out especially clear in the light of subsequent events :— 

1, If when the Post Office gave to Mr. Marconi cordial and courteous 
assistance the Government had sesured a right of pre-emption of his 
invention and intended patents, this would have prevented an enterprise 
of national importanca from passing into the hands of a private company, 
and would have averted most of the difficulties which have arisen. 

2. The fact that the Post Office has largely refrained from issuing 
licences to other companies has given the Marconi Co. something approach- 
ing а monopoly during an important period, and may therefore have 
encouraged their dreams of a general monopoly. 


Compensation to Marconi Co.—The Committee see no reason to appre- 
hend that the obligations of the Convention, if faithfally carried out by all 
concerned, will prove injurious to the Marconi Co., but consider that it 
will be to their ultimate advantage. The Committee do not believe, 
looking at the Post Oftice-Marconi agreement, ihat the Marconi Co. can 
make any equitable claim to compensation. But, in view of the par- 
ticular circumstances of the case, the Committee recommend that, pro- 
vided the Marconi Co. loyally co-operate in carrying out the Convention 
and the policy which it represents, and in the event of its being shown 
under proper conditions of audit that the Marconi Co. during the tran- 
sition period under the new conditions brought about bv the Convention 
have suffered diminution of business at their British stations, they should 
be granted compensation for a period of three years from the day of the 
Convention’s coming into operation, and that the compensation should b3 
based upon a comparison with the average annual net traffic receipts 
from their British stations during the three years preceding ratification. 


Reasons Against Non-ratification.—In pronouncing against non-rati- 
fication of the Convention the Committee point out that Great Britain 
took a prominent part in the Berlin Conference, and that the Conven- 
tion was modified in many important respecte in order to meet her wishes 
and secure her adherence, If Great Britain now refuses to ratify, there- 
fore, they entertain the view that doubt will be thrown on her sincerity 
at the Conference, and that her action will not be regarded with equani- 
mity by other countries. The contrast between the attitude of the British 
Government at the time of the Conference and its attitude in refusing 
to ratify would be emphasised by the fact that the next Conference was 
invited to meet in London. They add that non ratification would create а 
direct and powerful motive for the erection on foreign territory of stations 
which would be in no way subject to British control in time of war or 
emergency ; that foreign ships and coast stations would seriously interfere 
with British stations, for not only would other nations be forced to erect 
additional shore stations, but those stations and the ship stations as well 
would be obliged to use additional energy, and that natural interference 
would very probably be increased by intentional actions ; that without the 
Convention British stations would have no remedy, and in the absence 
of international arrangements and rules for working, accounts, collection 
of charges, &c., the development of the service would be seriously 
embarrassed; that these drawbacks would be specially detrimental to 
Great Britain, owing to the predominance of her maritime interests and 
her geographical position ; that inasmuch as under the terms of the Con- 
vention the nations adhering are bound to refase to licence on board of 
ship or at shore stations the apparatus of any system which declines to 
accept the principle of intercommunication, if Great Britain refuses to 
ratify the Marconi apparatus at present installed at foreign shore or 
ship stations will be removed, aud its place taken by some system 
that accepts intercommunication; and that if Great Britain does not 
ratify the Convention will probably be modified by the Powers which 
adhere in a manner injurious to British interests. 

Special Advantages of the Convention.—The special advantages claimed 
by the Committee for ratification may be thus summarised : 

(a) A general obligation is imposed on all stations not to interfere 
with the working of other stations. 

(b) Exempted stations are allowed and given international sanction, 
Certain wave-lengths are reserved for naval use, so as to be absolutely 
free from interference by commercial stations. 

(c) International sanction is obtained for such censorahip arrangements 
as may be necessary. 

(d) The effect of the Convention, if adhered to by Great Britain, is 
directly to encourage the erection of stations at suitable points in British 
territories and the general development of the use of wireless telegraphy 
in the British mercantile marine, thus providing a widely extending 
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system, over which the Admiralty would have control in time of emer- 
ency. "P з | | 
й (е) The Convention has been framed with careful regard to the interest 
of His Majesty’s dominions beyond the seas, several colonies and India 
being able to adhere and withdraw separately as may appear to them 
expedient, and adequate representation at future conferences nas 
been obtained for such colonies or dependencies аз may subsequently 
adhere. | 
(f) At апу time if Great Britain finds the Convention to be in any way 
detrimental to her interests she can, by giving a year’s notice, retire from 
the Convention. Meanwhile if she ratifies no alteration to her detriment 
can be made in the Convention]jwithout her consent, and the Bureau 
has no initiative or executive powers of any description. 


TELEGRAPH (MONEY) BILL. 


The debate on the motion for the second reading of this Bill was re- 
sumed on Friday last. 

Sir FREDERICK BANBURY said the actual amount already spent on 
the telephone and telegraph system was £15,000,000, and it was now 
proposed to raise a further £6,000,000 ; while in 1911 the business of 
tne National Telephone Co. was taken over. As far as one could tell, 
the capital value of that undertaking at present was £10,000,000, so that 
the total amount of money invested in the Post Office telegraph and 
telephone service would be something like £31,000,000. Up to the pre- 
sent no allowance had been made for depreciation. He urged that the 
‘House should proceed cautiously in regard to the spending of further 
large sums of money on that service, and to see that the undertaking was 
conducted in a businesslike and economical manner. 

In reply to criticism of the bill, Mr. S. BUXTON said that the money 
being raised would be expended on telephones. He desired to sepa- 
rate the telephone from the telegraph service. The former was being 
-run at a fair profit and the latter at a heavy loss. As to the loss on the 
telegraph service, while he agreed that no great service of the State ought 
to be carried on at a loss, the blame in that matter should not fall on the 
Post Office, but on the House of Commons itself. It was the action of 
the latter which had rendered it impossible for the telegraph service to 
be profitable. The three items on which there was a loss were the re- 
duction to the 6d. telegrams, free delivery and cheap rates to the Press. 
He had been engaged lately in reducing the rates for the small user at the 
expense of the large user, and he was afraid when the new rates came 
into force there would be some outcry on the part of the large users. 

Mr. AUSTEN CHAMBERLAIN said, with regard to State control of 
the telephone service, the alternative was competition, which would lead 
to 1 confusion. The telephone was essentially a subject for 
monopoly. One object was to give а better service to the poorer districts. 
If left to private enterprise, the latter would be left without a service. 
As regarded the telegraph system, this must remain unremunerative 
unless the Government abolished some of the privileges it had forced the 
department to grant. The telephone service had a bad effect on tele- 
graph receipts, The Postmaster-General was, in fact, competing with 
himself. 

Mr. H. COX withdrew his amendment, and the bill was read a second 
time. | 


LEGAL INTELLIGENCE. 


si 


Greenwell v. Lewis. 


A verdict was given on Tuesday in this case, which occupied the Lord 
Chief Justice and a special jury for several days. Plaintiffs (a firm of 
solicitors), carrying on business (in the City of London) under the style of 
Clarkson, Greenwell & Co., and (in Marylebone) under the style of Green- 
well & Co., sued defendant, а member of Marylebone Borough Council 
and a member of the London County Council, for damages for libel 
stated to be contained in a circular caused to be printed and distributed 
by defendant. 

DEFENDANT denied that the words complained of were libcllous or 
that the words had the meaning put upon them by plaintiffs. It was 
alleged by plaintiffs that in October, 1906, defendant falsely and mali- 
ciouely wrote and caused to be printed and published of plaintiffs, in their 
profession as solicitors, a circular which was sent to the members of the 
Marylebone Borough Council and the members of the London County 
Council and certain voters in the Parliamentary Division of Elland, 
Yorkshire, reflecting on their conduct in connection with the application 
for a provisional electric lighting order for Marylebone. 

A vast amount of evidence was given on both sides, and on Tuesday the 
jury returned a verdict for plaintiffs, assessing the damages at £3,000. 

Judgment was entered for this amount, with costs. 


Townsend v. Swindon Corporation. 


At the Bristol Assizes on Wednesday, plaintiff claimed damages against 
Swindon Corporation for personal injuries sustained in the tramway 
accident at Swindon in June, 1906 (reported in The Electrician for June 29 
and July 6, 1906). | 

After hearing evidence, the jury returned а verdict for plaintiff and 
awarded £8,000 damages. 


Oa the application of Mr. Foote, К.С. (for defendants), a stay of 
execution was granted for 10 days. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 
Malvern District Council invite applications for the position of 
working assistant to the electrical engineer at a salary of £84 per 
annum, rising by annual increments to £120. Applicants must 
have had sound mechanical and electrical training, with experience 
in alternate-current working. Further particulars from the Chief 
Engineer. Applications to the town clerk (Mr. H. L. Whatley), 


- Council Offices, Malvern, by 10 a.m. July 11. See an advertisement. 


А lecturer in electricity and physics is required in September 
next at the City of Birmingham Municipal Technical School. Com- 
mencing salary £140.  Particulars from the secretary (Mr. George 
Mellor), Suffolk-street, Birmingham. See also an advertisement. 

A draughtsman is wanted, used to high-tension switch gear. See 
an advertisement, 


An assistant designer is wanted, one accustomed to induction 
motor, alternator and transformer work, with technical training 
and preferably test-room experience. See an advertisement. 


An assistant is required in a merchant’s office, with some ex- 
perience in electrical contractors’ costing or export department. 
Salary £150 per annum. See an advertisement. 

A chief draughtsman is wanted for high and low-tension switch 
gear. See an advertisement. 


Whitby Borough Electrical Engineer (Mr. І. Н. King) has 
& vacancy for a pupil. See an advertisement. 


A transformer draughtsman is required for single and three-phase 
power transformers by Ferranti Limited. See an advertisement. 


An assistant is required for an electrical laboratory, chiefly com- 
mercial development of instruments of various kinds. See an 
advertisement. 


The governing body of Battersea Polytechnic, London, S.W., re- 
quire а head of the department of mechanical engineering and 
building trades, to commence in September. Particulars can be 
obtained up to July 8 from the secretary. 


Stirling Council require a burgh electrical engineer. Applications 
to the Town Clerk by July 16. 


London County Council want visiting teachers of electrical 
instrument making, &c., for 1907.8 session. Forms from the clerk" 
Applications by 11 a.m. July 18. 


Dunedin (N.Z.) and Perth (W. Australia) Councils recently 
advertised for electrical engineers at salaries of £700 and £800 
respectively. | 

Mr. H. J. Hawkins, of Entield, has been appointed deputy borough 
electrical engineer at Salford. 


Mr, T. H. Birrell, late chief assistant engineer at Worcester, has 


been appointed engineer and manager of the Pontypool Electric 
Light & Power Co. 


Maidstone Council have appointed Mr. Saunders as manager of 
their light railways at £160, rising by increments of £10 to £200 
per annum. 

Mr. Frank Shaw has been appointed instructor in electric light 
and power distribution at Bury (Lancs.) Technical Institute. 


EDUCATIONAL NOTICES. 


City and Guilds of London Institute,—The entrance examina- 
tions of the Institute’s Colleges are heldin September. Particulars 
of the entrance examinations, scholarships, fees and courses of 
study may be obtained from the respective colleges or from the 
head offices of the Institute, Gresham College, Basinghall-street, 
Е.С, The City and Guilds Central Technical College, Exhibition- 
road, W., is a college for higher technical instruction for day 
students not under 16 preparing to become civil, mechanical, or elec- 
trical engineers, chemical and other manufacturers or teachers. 
The College is a school of the University of London and the 
Faculty of Engineering. The City and Guilds Technical College, 
Finsbury, is a college for intermediate instruction for day students 
preparing to enter the engineering and chemical industries, and fer 
evening students. 

University College of North Wales.—A systematic course of in- 
struction in electrical instruments and practical electricity for students 
proposing to enter the electrical engineering profession commences 
in October next. The course extends over two sessions. The 
physical laboratory at the college is very well equipped. Рго- 
spectuses, &c., from Mr. J. E. Lloyd, M.A., secretary and registrar- 


Aberdeen. The tramways committee have decided to introduce 
a system of parcels delivery in connection with their service. 

Accrington.—The Council intend to apply for a provisional order 
for Clayton-le-Moors and district. 

Amersham,—The Chesham Electric Light & Power Co. intends to 
obtain powers to supply electricity in this district. 
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Australasia.— The first general meeting of the Electrical Asso- 
ciation of Victoria for the 1907 session took place recently. 

In his presidential address the newly-elected president (Mr. A. U. 
Alcock) eaid the number of members was 49. Не had given some atten- 
tion to the application of electricity to military and naval uses. As the 
question of the formation of an Australian navy was under consideration, 
with the prospect of being carried into effect in the near future, it behoved 
them to take a special interest in the matter. Unless they displayed 
independence and self-relianco with a strongly developed enthusiasm for 
the advancement of the commonwealth they could never hope to make 
their association the highest authority on electrical science in the State 
and the recognised voice of the electrical profession in Victoria. They 
had two Papers promised by prominent members and he invited Papers 
from other members. Mr. Alcock then referred to the scheme proposed 
by Mr. Thwaites, engineer-in-chief of the Metropolitan Board of Works, 
for the utilieation of the Yarra for the generation of electricity to supply 
Melbourne and suburbs, and said the dominating factor in a water-power 
scheme was the cost of the waterworks, which might be such that the 
interest on the capital ontlay more than outweighed the cost of fuel 
for a steam generating plant located at the most favourable point of 
distribution. 

A vote of thanks was accorded to the president, and the remainder of 
the sitting was devoted to the discussion of short notes on interesting 
experiences. Messrs. H. R. Harper and Noel Murray are the vice-presi- 
dents and Mr. J. H. D. Brearley is hon. secretary. 

Wangaratta (Victoria) Council (says the Australian Alining 
Standard) are considering au offer by a company to establish olec- 
tricity works and to supply current for public lighting at the prices 
now paid for gas, and also give a supply for private ligh'ing. 

Mes rs. Noyes Bros., who have been consulted on the que:tion of 
the erection of electricity works and the construction of electric 
trimways at Leonora (Western Australia), advise that the venture 
should prove а success and that the present cars and track can be 
utilised. 

Mr. Н. G. Alder, manager of Boulder (W. A.) Electricity Works, 
has introduced a system of charging for current to privat» houses 
at 4s. f r the first lamp and Is. 6d. per additional lamp per month, 
and it is stated that the experiment has been successful. 

Electricity works аге to be erected at Kadina (S. Australia). 


Bexley.--Sanction has been received to a loan of £8,509 (repay - 
able in 19 years) for electricity supply extensions. 


Birkenhead. —The price of electric current for power and heating 
has keen reduced to 2d. per unit up to 1,500 units per quarter, 14d. 
up to 5,000 units and 1d. per unit beyond. 

Bolton.—The salary of the station superintendent (Ме. W. J. 
Wood) has been increased to .£230 per annum. 


Burglary.— On Tuesday night burglars entered the showrooms of 
Mr. R W. Paul, the well-known electrical instrument maker, at 68, 
High Holborn, but we are glad to learn they only secured а few 
pounds in cash and some cigars, as the cashier's department was 
removed on the previous day to the works at New Southgate. 


Calverley.—The Council have decided to transfer their provisional 
electric lighting order to the Electrical Distribution of Yorkshire 
(Ltd.) Negotiations are to be re-opened with Leeds Corporation 
for the transfer of the tramway order which expires in August, and 
the Board of Trade have been asked to extend the period of the 
order for six months. 


Ceylon. — The Ceylon Government Gazette of May 8 contains 
{һе text of new regulations under the Patents Ordinance, 1900, 
which eame into operation on May 15 and which may be seen at 
the Board of Trade, 73, Basinghall-street, London, Г.С. 

Cheltenham.— Sanction has been received to a loan of £6,825 
for extensions of the electricity works. 


Customs Duties.—A supplement to the Australian Common- 
wealth Customs Tariff Guide announces that, according to recent 
revised decisions, shades for arc lamps are classified under electrical 
materials and are free of duty, and zinc tubing for tell fittings 
(under machinery and appliances, n. e. i., electrical) are subject to a 
duty of 123 per cent. ad val. 

Under the new tariff of the Dutch East Indies copper and bronze 
telephone wire and similar electric conducting wire are admitted free. 


Dudley.—It was reported to the Council on Wednesday that 
there was a net profit of £67 on the past year's working of the 
electrici'y undertaking. 


Electric Mining Regulations.— In the Dunfermline Sheriff Court 
on Friday Sheriff Sherman gave his decision in the proceedings taken 
at the instance of the Home Office against Mr. Thos. Borland, jun., 
manager of the Hawkhill Colliery, Kincardine, where au accident 
was recently caused by coming in contact with an endless haulage 
rope connected with an electric coal-cutting machine. | 

The accident was due to the rubber covering of the wire becoming worn 
and allowing the copper to come in contact with the metal, resulting in 
the motor and all its metal fittings becoming alive. The manager was 
charged with (1) having failed to see that a competent person was in 
charge of the machine; (2) having failed to have the trailing cable heavily 
insulated and the split ends where they entered the coal-cutter protected ; 
and (3) having failed to see that the holes where the wires entered the 
machine were properly bushed with insulating material. 


substantial bushing with insulating bushes. 


The case was a test one, and his Lordship found the first and second 
charges not proven. His Lordship, in finding the third charge proven, 


said his general impression of the skilled evidence for the defence was 


that it was directed solely to the question whether that was substantial 
covering or bushing, and ignoring the real question—viz., whether it was 
The last three words were 
not to be taken as mere surplusage. It was to be presumed that they 
added something to the requirement that the holes must be substahtially 


bushed, and indicated the method which was to be employed. Among 


the various definitions of bushing there was general agreement that it 
means the lining of a hole, and at an early stage of the case it was sug. 
gested that tho 18in. length of indiarubber tubing was the insulating 
bush for that hole, 14 in. thick. It came out, however, that the tubing 
was required as a protector for the 14in. of conductor that remained 
outside the hole, and accordingly the contention came to be that for 
12in. or 18in. of the portion the tubing was a protective insulation, 
and that it changed its designation within an inch or во of the hole, and 
there became an insulating bush, although there was no visible change 
in its quality or thickness. Now, that seemed to him а hopeless defence. 
There was no getting away from the fact that the cotton-covered wires 
in the rubber tubing constituted together the ‘‘unarmoured cable or 
wires" referred to in the official rules. The rubber tubing was simply the 
method of ‘efficiently covering or safeguarding” the conductor as 
required by rale 7 (a) of the special rules. That rubber tubing was used 
for a similar purpose on other electric machinery. The contention that 
at some imaginary point the rubber tubing ceased to be a covering to the 
wires and became an insulating bush for the whole was ingenious, but 
he could say no more for it. The rule plainly required something 
different from the cable to be used as an insulating bush—some entirely 
separate mechanical contrivance, such as the fibre bush produced. He 
did not express any opinion as to the sufficieney of the fibre bush. It 
was of use only as an illustration of the kind of thing which the rule 
plainly required. His finding was that the machine had no insula- 
ting bush as the rule plainly required it to have. It was futile to prove 
that the method adopted was a good and effective method. The rule 
specified that an insulating bush must be used, and he doubted if anyone 
could seriously contend that there was anything there which апу engineer 
(mechanical or electrical) would have called a bush before the case wag 
raised. He was further of opinion that the rubber tubing could in no 
case be called “ substantial” bushing. He agreed with Mr. G. S. Ram 
(of the Home Office) in thinking that it would not be ditficult to invent a 
method of complying with the express requirements of the rule. The 
offence on respondent’s part was, of course, purely technical. No moral 
blame could attach to him for using a machine with so good a reputa- 
tion. But it seemed clear that he (as manager) was responsible for 
having in use a machine which did not meet the requirements of the 
rules, It was the duty of the manager to see that the machinery was 
such as the law allowed to be used. A nominal fine of £1, with the alter- 
native of eight days’ imprisonment, was imposed. 

Notice of appeal was given. 

Electricity Show Rooms.—The formal opening of premises 
fitted up by Ilford Council for the display of electric lighting 
fittings, motors, cooking and heating apparatus, &c., took place on 
Wednesday last week. 

The opening ceremony was performed by the chairman of the Council 
(Mr. T. Philpot), who said that, Jike other commercial people, the Council 
must advertise their business, They wanted to show the ratepayers how 
electricity could be adapted for almost every purpose, and how con- 
venient it was as an illuminant, The current could also be used for heat- 
ing апа cooking. Their show premises were in a prominent position in 
the town. He believed the coming year would show that the outlay 
would be well repaid, and if it led to an increase of consumers it would be 
an advantage to all, Electricity was the motive power of the future, and 
he prophesied that electricity would be used for every purpose—they 
would want nothing but electricity in the house. NE 


Electricity Supply Development.—We have received from the 
electrical engineer and manager of the Marylebone electricity 
works (Mr. F. A. Wilkinson) a number of pamphlets, leaflets, cards, 
&c., which are being issued by the department in connection with 
the efforts that are being made to develop the business side of the 
electricity undertaking. The circulars are used chiefly as enclosures 
with quarterly accounts, and the postcards are for general distribu- 
tion and for the acknowledgment of consumers’ letters, &с. The 
pamphlets treat of Charges for Electricity, the Maximum Demand 
Indicator System," ‘Electric Power," “Electrice Lighting" and 
* Domestic Electricity.” The leaflets and cards deal with electric 
fans, radiators, heaters, small motors, X-ray apparatus, &c. Booklets 
and cards both make effective publicity literature. 


Electrification of Australian Railways.—The Premier of Vic- 
toria (Mr. Bent), before leaving London for Australia on June 28, 
arranged (in conjunction with Mr. Thos. Tait, Chief Commissioner 
for State Railways) that Mr. Charles Merz should go out to Mel. 
bourne and report upon the advisability of converting the suburban 
railways of that city from steam to electricity. 

The North Eastern Railway Co.'s electric lines at Newcastle were ex- 
amined by Mr. Bent and Mr. Tait, and they considered the satisfactory 
manner in which the work had bsen carried out to justify the appoint- 
ment of Mr. Merz. Mr. Redman, who was closely associated with Mr. 
Merz in the conversion of the Newcastle lines, will probably also go out 
to Australia. A full report is to be presented for the guidance of the 
State Government, together with recommendations as to the most service- 
able system and the probable financial results. The St. Kilda and Port 
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Melbourne lines are to be taken in hand first, and Mr. Merz is to prepare 
plans and specifications and conditions of contract with regard to these 
in readiness for tenders to be invited. Mr. Merz is also to report upon 
the equipment with electric power of the machinery and plant at the 
Government railway workshops at Newport. While in America Mr. 
Bent and Mr. Tait will inspect the New York Central and Pennsylvania 
electric lines. 

Fatality.--On Tuesday morning a man named Rose, engaged in 
cleaning insulators at the Great Western Railway sub station at 
Acton, came in contact with a live wire carrying electric current 
at 6,000 volts, and was killed. 


Fort William McKinley (Philippines).—The Electrical 
World" states that the United States Government have recently 
placed a contract for an entire electric lighting equipment for Fort 
William McKinley. Current is supplied from the plant at the 
Manila power house, about six miles away. 

It is said that this post, when completed, can lay claim to being one of 
the best-appointed of any throughout the world. It includes the engineer- 
ing, artillery, infantry and cavalry arms of the service, and these, together 
with the medical staff, or about 4,000 persons in all, 0000p over 200 
buildings. The post is in conjunction with the lighting installation, the 
Manila Railway & Lighting Co. will extend its railway line tothe fort and will 
carry a three-wire 3,300 volt transmission line to the central distribution 
station in the centre of the reservation. The distribution station will 
contain the switchboard and arc lighting apparatus and the secondary 
distribution from this point to the various buildings will be four-wire 
220 volt two-phase. Each building will be supplied with a meter, distri- 
buting boxes, switches, &o. Westinghouse series arc lamps will be 
employed for street lighting and 6,600 incandescent lamps will be installed 
for the interior lighting of the various buildings. The Manila Company's 
power plant, which contains three 1,000 kw. and one 2,000 kw. Westing- 
house-Parsons turbines, is quite modern. Current is generated at 
360 volts 60 cycles and stepped-up to the line voltage. Babcock and 
Wilcox boilers, wlth superheatera, are used, algo Alberger high-vacuum 
eordensers; and the coal for all fuel used is shipped to Manila from 
Newcastle, Australia. The value of the contract which the Government 
has placed with Messrs. German & Co. (Manila) for the lighting eqaip- 
ment is approximately $75,000, and Mr. F. H. Thompson has been sent 
to the States as representative for the purchase of the eqiipment. Mr. 
Patnam A. Bates, acting as consulting engineer to Morewood & Co., the 
export shippers, has prepared the specifications under which the bids 
have been made and the orders will be placed. 


Hartlepool.—A special meeting of the Council is to be held to 
consider the proposed transfer of the powers, under the Corporation’s 
agreement with the Northern Counties Electric Supply Co, to the 
Cleveland and Durham Electric Power Co. 


Hastings.—The electricity supply department have decided to 
revise the charges for electric current as from 1st inst. as follows : — 

(а) To consumers using over 250 units per quarter (from 251 to 500) 
at 53d. per unit, 501 to 750 at 54d., 751 to 1,000 at 54d., 1,001 to 1,250 at 
5d., 1,251 to 1,500 at 42d., 1,501 to 2,000 at 44d. and 2,000 and above at 
44d.; (b) for outside lighting by arc lamps through separate meter (to be 
supplied without charge to consumer) at 44d. per unit, subject to con- 
sumer consenting to take current for this purpose for three years. 


Hayling Island.—A company has given notice of an intention 
to apply for a provisional order. 


Haywards Heath.—The Haywards Heath Electric Supply Co. 
proposes to apply for а provisional electric lighting order for Hay- 
wards Heath and Cuckfield. 


Hoddesdon.—The Council have transferred their provisional 
electric lighting order to the North Metropolitan Electric Power 
Supply Co. | 


Kensington (London).—The Works committee has been іп 
negotiation with the three companies supplying electric current in 
the borough, and the following revised quotations have been sub- 
mitted by them for supply for public lighting during the ensuing 
five years :— 

Energy for street lamps kept alight all night 1d. per unit ; ditto, if 
lamps are extinguished at midnight, 23d. ; ditto for public buildings, 
depots, &o., 24d. 

The price at present paid is 24d. per unit, and there are 67 arcs in the 
borough kept alight all night and 41 extinguished at midnight. The 
Lighting Engineer has prepared a tabulated statement showing the esti- 
mated cost of electricity for street lighting, and after allowiog for extra 
carbons which will be used by extending the hours of lighting of certain 
lamps it is shown that a considerable saving will be effected by all the 
arc lamps being kept alight all night and thus securing an all round rate 
of 1d. per unit. The committee have, therefore, decided that agreements 
be entered into with the three companies accordingly. - 

The charge for current supplied to public buildings, &c. (24d. per unit) 
is to be subject to a rebate where the energy is used for a long period. 
The draf: agreement reserves to the council the right to call for a revi- 
sion of charges at the expiration of three years, should any provision be 
made for bulk supply within the respective areas of supply of the com- 
panies cther than those in existence at present. 


Knottingley.— The Electrical Distribution of Yorkshire (Ltd.) 
intend to apply for a provisional electric lighting order. 


Leeds.—' Tho Council have applied to the Board of Trade for 
sanction to a rectification and adjustment of various borrowing 


powers for tramways and for borrowing £15,562. 158. 1d. further 
(£18,964. 18s. 9d. for permanent way and £1,597. 16s. 4d. for elec- 
trical equipment) in respect of the Horaforth extension, and £8,365 
for the Chapeltown depot extension. 


Licensing of Tramcar Drivers, &c.—At a recent meeting of 
the Metropolitan Association of Electric Tramway Managers the 
question of licensing came under consideration, and it was decided 
that Members of Parliament should be approached with the object 
of securing their support and co operation in endeavouring to obtain 
the reconsideration of the Home Secretary on several matters in 
connection with the subject. 


Light Railway Assessment.— Wakefield Corporation have just 
issued а circular to АП local authorities in England and Wales ask- 
ing them to join, on the basis of a pro rata contribution according 
to the assessment of the tramways within their respective areas, in 
carrying the case of Wakefield Corporation v. Wakefield and Dis- 
trict Light Railways Co. to the House of Lords. The decision of 
the Divisional Court and the Court of Appeal has been adverse to 
the contention that tramways should be rated on the full and not 
on the one-fourth part of their capital value. 


Liverpool. —The Tramways, Electric Power and Lighting com- 
mittee recommend the Council to apply for sanction to a further 
loan of £200,000 for electricity supply extensions. 


London County Couacil.—The L. C. C. will enter into an agree- 
ment with Lambeth Council to provide that the tracks and clear- 
way of the tramways from Vauxhall to Brixton, proposed to be con- 
structed for electric traction, shall be paved with wood. 

Electric Supply Bill. -A lengthy repor; was submitted by the Parlia- 
mentary Committee describing the proceediogs before the Hy brid com- 
mittee on the rejected Electric Supply Bill. The committee герог as 
follows: It was not to be expected that а matter of such importance 
would be d:smissed in this summary manner, particularly ia view of the 
strong report of the Hybrid committee which dealt with the Council's 
bill of last session and upon which the scheme placed before the Com- 
mittee was based. The only inference we can draw is that the committee 
thought the Council should itself carry out and find the money for the 
proposed undertaking and that there should be no transfer of the powers. 
This of course would have been contrary to the policy to which the Council 
is pledged, and to the clearlyexpressed wishes and mandate of the peopleof 
London at the last election. It would have been contrary even to the 
views of the Finance committee, which has pointed out the risks and 
speculative character of the enterprise. It would also have ignored the 
suggestion in the report of the Select committee of last session with 
regard to powers of leasing. We should have been ready to consider any 
suggestion which the committee might have put forward in order to find 
at last а solution of а question which has been s» long outstanding, aud 
we gave & proof of our readiness to meet the wishes of the committee by 
preparing the new conditions providing for purchase in 1931. The 
experts advise us that one of the results of the loss of the biil will 
probably be the growth or extension of small and uneconomical 
generating statious and undertakings, The prospects of a large and 
cheap bulk supply, though favourable to-day, must in the near future 
become hazardous and speculative. Success in this case hinges on the 
question of time, and we may never be able to retrieve those opportunities 
which have been so lightly thrown away. The result is that the Council 
is no nearer a solution of this question, which is admitted on all hands t5 
be one of the utmost urgency, and, whilst left without any guide from 
Parliament for the future, we are face to face with the fact that apparently 
Parliament intends, in this matter, to override the expressed wishes of 
the people of London. We recommend that the following resolution be 
passed by the Council namely, That, in the opinion of the Council, 
it is a matter for deep regret that the London County Council (Electric 
Supply) Bill, 1907, has been rejected, thereby depriving the elected 
representatives of municipal London of the opportunity of securing the 
provision of acheap supply of electricity subject to public control.” 

Mr. GoRDON moved an amendment, That with a view of ascertaining 
what steps should be taken to place again before Parliament a compre- 
hensive scheme for the development of electricity for London and 
adjoining districts, the Highways committee be instructed to convene a 
conference of the various local authorities concerned. and to report the 
resulta of such conference to the Council as soon as possible." 

Considerable discussion ensued of a political character in the course of 
which it was intimated by Mr. Robinson, the Jeader of the majority, that 
the Council would not promote another bill next year. 

The amendment was rejected and the report adopted. 


London County Council Accounts.—Mr. W. В. Peat, president 
of the Institute of Chartered Accountants, has selected as his col- 
league for the special investigation of the accounts of the tramways, 
steamboats and working-class dwellings, Mr. Francis W. Pixley, 
an expresident of the institute and a member of Messrs. Jackson, 
Pixley, Browning, Husey & Co. 


Manchester.—The report of the Electricity department was pre- 
sented by the chairman (Mr. Howarth) at the Corporation meeting 
on Wednesday. 

The report points out that in five years the average price per unit of 
current has been reduced from 3:07d. to 1:73d. Working expenses had 
been reduced very considerably, and а renewals suspense account of 
£100,000 had been accumulated. The increase in consumption last year 
was 46 per cent. 
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The Council assented to reductions in price recommended by the com- 
mittee, to consumers on the flat rate a reduction from 444. to 33d. per 
unit, and to long-hour consumers from £7 p:r kilowatt cf maximum 
demand and 12d. per unit to £7 per kilowatt and 14d. per unit. Mr. 
Howarth said he believed the committee would be able to propose a further 
reduction at the end of the current year. 


Mexico.— The Diario Oficial" for June 6 contains copy of a law 
authorising the construction of two electric tramway lines in Mexico 
City by the Compañia Limitada de Tranvias Eléctricos de Mexico. 

The “ Diario" of June 18 contains copy of a Law authorising 
the Empresa del Ferrocarril Industrial de Puebla to use electric 
traction on their lines, and the company are authorised to import 
free of duty all the rolling stock required for the new system of 
nm provided all materials required are impo-ted at the same 

е. 


Music Hall Strike.— Our readers may not be aware that there 


has recently been a great strike amongst the variety artists 
and the staffs and employés of the music halls. The matters in 
dispute were referred to arbitration with a view to fixing the rate 
of pay of persons employed in these houses of entertainment. The 
arbitrator's decision as to the electricians (of whom a large number 
are employed in these establishments) is as follows: “ Ѕо much 
diversity prevails in the skill of electricians that no award (as to 
rate of wages) is rsade." 

National Institution of Apprenticeship.—A meeting of the 
above institution was held at the Mansion House, London, on 
Friday last under the presidency of the Lord Mayor. The institu- 
tion has been founded with the idea of apprenticing young persons 
to skilled trades. It lends money or premiums where necessary, 
and generally supervises the course ofinstruction. Although actual 


apprenticeship under the wgis of this institution was only started in | 


1905, the results have been satiafactory, the number of applicants 
being now about 40 per week. 

Lord Ахкзсвү, in moving a resolution setting forth the importance of 
every child learning a skilled trade, drew attention to the unemployed 
problem, and contended that a proper institution of apprenticeship would 
go a long way towards solving the problem. 

The secretary of the Institution is Mr. J. Ballin, 5, Clarence-terrace, 
Regents Park, London, N.W. 


New Sanding Device.—In December last, Liverpool Tramways 
& Electric Power & Lighting committee gave instructions for 50 
cars to be fitted with the new sanding device, designed by the 
traffic manager (Mr. C. W. Malins, A.I.E.E.). The cars were 
accordingly equipped with the apparatus, and have been in service 
some considerable time. At а meeting of the committee held on 
Friday last general satisfaction was expressed with the result of the 
working of the device. From the experience already gained in con- 
nection with the cars fitted with the apparatus, it will (it is stated) 
be a means of preventing accidents and making the skidding of the 
wheels impossible wherever it is applied, and the committee gave 
instructions for the whole of the cars to be fitted with the invention. 


_ Norwich.—An unopposed inquiry was held here on Wedn esday 
into the application of the Council to borrow £25,000 for extensions 
of the electricity works. 


Presentation.—The staff of Harrogate electricity works have 
presented a case of cutlery to Mr. F. A. Plenderleith (assistant 
engineer) on his marriage. 

Rotherham.—On Wednesday a recommendation of the Electric 
Li ght and Tramways committee to increase the salary of the borough 
electrical engineer and tramways manager (Mr. Edward Cross) from 
£359 to £400 a year was referred back. 


Rye.— Messrs. Foote & Milne notify the Council of their inten- 
tion to apply for a provisional electric lighting order. 


Secret Commissions and Bribery Prevention League. Sir 
Edward Fry has been elected first president and the Archbishop of 
Canterbury, Earl Fortescue, Lord Avebury, Sir W. H. Holland, Sir 
W. Mather and Mr. David Howard vice-presidents of this league. 
Mr. К. M. Leonard is secretary ; offices, 3, Oxford-court, Cannon- 
street, London, E.C. 


Shoreditch (Londoa).—The special sub-committee appointed to 
consider the financial position of the electricity undertaking have 
issued their report and recommend that the illuminating power of 
the arc lamps in six circuits be reduced by 20 per cent., at an esti- 
mated cost of £150, but the ultimate saving is estimated at £720 
per annum. 

The steam raised by burning the refuse is utilised in generating electri- 
city at the Coronet-street station, but the borough electrical engineer re- 
ports that the time has arrived when the Coronet-street station could be 
shut down except as a stand-by, and the whole of the generation of elec- 
tricity undertaken by the plant at Whiston-street. By this arrange- 
ment the destructor steam would not be utilised, and the general 
rate would bear the whole cost and upkeep of the refuse de- 
structor, and the Baths committee would have to make other 
arrangements for obtaining steam for heating and motive power. 
The committee consider such a course would be detrimental to the 
borough, and that, even at some sacrifice, the electricity departmant 
should generate electricity at Coronet-street to the extent that the refuse 
alone is capable of producing steam ; the electricity department to take 
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and pay for all eleotricity which it is possible to generate from refuse, the 

price per unit to be baeed on the coal and oil cost per unit at Whiston- 

street plus 20 per cent. for stand-by charges. In reference to the financial 

results, the committee point out that the electricity department has borne 

all charges and met all payments for interest and rep iyment of capital 

without making any call on tho rates, but ths ssavenzing department and 
the Hoxton baths have benefited considerably during the pas! 10 years at 
the expense of the electricity department. It із estimated that the scaveng-. 
ing department saves £2,000 а year. The committee are of opinion that 
the sinking fund payments cannot be regarded as equal to a depreciation 
fund unless the life of the plant coincides with the terms of repayment, 

and as nearly all the loans at Shoreditch are for 42 years, the department 

has not, up to the present, accumulated sufficient funds to meet the 

requirements of а depreciation fund. 

The report and recommendations were adopted. 


South Shields.—In moving the adoption of tho minutes of the 
Electrical committee, 

Ald. Ккхмогрвом stated at the meeting on Welnesday that it had been 
decided to abolish meter rents. He proposed that the balance of net 
profits on the undertaking for the past year (£5,188) be placed to reserve. 

P HENDERSON moved as an amendment that £500 be voted to relief 
of rates. | 

aot Bowrawn seconded the amendment, which was carried by 31 votes 
to 10. 


Stepney (London).— On Wednesday the Electric Lighting com- 
mittee reported that in view of the opinions expressed at the previous 
meeting of the Council, Mr. Arthur Wrigh’, their former consulting 
electrical engineer, had been asked to attend the meeting of the 
committee. | 

Mr. Wright intimated that although he would be shortly going abroad 
and would not return until October, he could arrange with his staff for 
the work in regard to Blyth’s Wharf scheme to proceed during his 
absence, if he received instractions before he left, and he would be pre- 
pared to carry out the work upon the Council entering into an agree- 
ment to employ him as their expert for the further development of the 
electric light undertaking upon the following terms: —(«) The term of 
employment to be for six years, (b) the remuneration to be on the basis 
of an annual salary of £800, (c) the council to pay quantity surveyor's 
fees in respect of the erection of the station building at Blyth’s Wharf, 
Mr. Wright to employ his own architect therefor and to pay such archi- 
tect, the quantity surveyor to be also selected by him, (d) the Counsil to 
pay the fees of the district surveyor, ani other fees of a like description 
payable in respect of the river work at the wharf, Mr. Wright to design 
о рау for any advice һе may require іп connection with such river 
work. | 

It was stated that the Committee were divided in opinion on the matter 
and made no recommendation. 

After a long discussion the matter was referred to the General Purposes 
committee. 

Telephony in Italy.—The telephone in Italy, which has hitherto 
been in the hands of 74 different companies, has just passed into 
the control of the State. The Government has arranged to pur- 
chase the principal urban telephone systems for а little over 
£610,000. Later on the tariff will probably be reduced, though in 
Rome it is only about £6. 15s. a year for the ordinary subscriber. 


Tramway Telephones as Fire Alarms.—Arrangements have 
been made between the Watch and Tramways committees at Bir- 
mingham by which the public may use all the telephone boxes on 
the tramway standards for summoning the Гіге Brigade, or for ob- 
taining assistance in the event of accidents or other emergencies. 
There are already a hundred tramway telephone boxes available. 
Each of the standard boxes contains a telephone connected with the 
Central Tramway Office in Corporation-street, and a private wire is 
to be run through from the latter place to the Central Fire Station. 


Trunk Telephone Facilities.—At the last meeting of the Halifax 
Chamber of Commerce a communication was read from the Post: 
master-General notifying that alterations are being carried out to 
improve the trunk telephone services to Manchester, Liverpool, 
Huddersfield and Sheffield, and that at an early date the work 
will be put in hand for the construction of three additional trunk 
lines to Bradford, and two additional to Leeds, giving improved tele- 
phonic facilities between Halifax and the more distant parts of the 
country. 


Widening of Blackfriars Bridge.—In connection with the 
widening of Blackfriars Bridge, London, to provide space for the 
electric tramway, the first caisson was electrically lowered on 
Wednesday last. 

Worthing.—In a report on the present position of the electricity 
undertaking, 

Mr, P. E. Rycroft stated that, in his opinion, the site selected for the 
station was unsuitable; that the plant was capable of more eilicient 
working; that the purchase of a gas-suction plant was a doubtful and, in 
any event, an inadvisable experiment, and premature; that the chief 
engineer (Мг. G. Porter) was overburdened with trivial office duties ; and 
that a clerk should be appointed at once. Mr. Rycroft also recommended 
that the furnaces, flues, boilers, steam mains, engines and condensers 
should be thoroughly overhauled this summer and that mechanical 
stoking might be considered when the minor defects had been 
righted. Very carefal tests should be made before a fresh coal con- 
tract was entered into. The public lighting should be at 3d. per unit, but 
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the cost of carbons, cleaning and maintenance should not fall upon the 
department. The recent reduction to 14d. for power, heating and cook- 
ing was thoroughly sound. Vigorous commercial methods were neces- 
sary for pushing the sale of current. The annual £500 “ grant in aid " 
should be discontinued as soon as possible, even at the risk of decreasing 
the amount placed each year to reserve. With strict supervision, the 
cost of production could, he believed, be materially decreased, and there 
were also possibilities of a largely increased business. | 


— — 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Beckenham.—During the year ended March 81 the electricity 
department generated 1,112,757 units. Revenue from sale of 
current, rent of meters, &c., was £14,666. 11s. 

At the last meeting of the Council, the Chairman, Mr. G. Sutton stated 
that the year under review was the first complete year under Council 
con'rol. After deducting interest there was a profit of £3,259. 58. 63. 
In the case of a private undertakiog that sum would be a balance for 
depreciation and reserve, but, being а municipal concern, they bad to 
apply а part of it in reduction of capital indebtedness. The amount so 
applied was £2,795. 17s. 10d. and the surplus was £1,550. 13s. 2d. 


Brighton.— During the past year the electricity department sold 
7,849,194 units of electric current, against 8,000 200 units in 1905-6, 
a decrease of 151,006. 

The report of the borough electrical engineer (Mr. John Christie) 
states that the decrease is due to the reduced consumption by the tram- 
ways department (73,350 units less) and by private consumers (77,656 
units), The reduced demand by private consumers is attributed to the ex- 
tensive use of the new high-efficiency lamps. There was a considerable 
increase in the day load for power which has to a large extent neutralised 
the loss of lighting units. The alternative flat rate of 4d. per unit was 
adopted last July. Mr. Christie estimated a loss of £2,800 if all con. 
sumers who were paying more than 4d. per unit adopted the system. 
Only 1,180 out of 1,600 had changed over, which showed that the total 
loss under this heading had not yet been reached, and had to some 
extent been neutralised by some of the 1,700 consumers who had already 
adopted the tariff, but in all probability were paying slightly less than 
4d. per unit under old conditions. Owing to delays in getting the South- 
wick plant into regular operation, it was necessary to maintain the North- 
road works under steam and fully manned, ready to supplement Southwick, 
for some 10 months of the year. Since February, however, supply had been 
almost entirely from the new works, and in consequence great economies 
bad been effected in the general operation of the works both at South- 
wick and North-road. Mr. Christie feels sure that, if no unforeseen cir- 
cumstances arise necessitating steaming the North-road works to any ex- 
tent, works costs will be reduced to 0 75d. per unit. Business seemed 
to be slightly improving as regards new connections and increased out- 
put, and he estimates the output for the current year at over 8,000,000 
es a on this basis the saving indicated above would amount to 

£11,600. 

The total revenue for the year was £81,415 (against £86,076 in 1905.6), 
the total costs were £47,444 against £48,645. Gross profit was £33,971 
(against £37,432). Interest absorbed £21,355 and sinking fund £22,263, 
leaving a deficit of £10,233. The total works costs were 1:14d. (against 
1-1ld.) and the total costs 1:334. per unit (against 1:44d.) There 
are 0 consumers, and the average price obtained for the units sold 
was 2:39d. 


Bury (Lanes.)— The revenue of the electricity department fo 
the year ended March was £14,575. 5s. 8d., compared with 
£18,514. 9s. 10d. for the previous year. 

The cost of management, production and distribution has been 
£6,215. 14s. 5d., leaving а gross profit of £8,359. 10s. 10d. Interest and 
sinking fund charges were £5,411. 133. 7d. leaving a net profit of 
£2,947. 17s. 3d., out of which £1,947. 17s. 3d. has been set aside for 
depreciation and £1,000 bas been voted to relief of rates. The total 
capital expended is £85,409. 02. 5d., an increase of £1,797. 6s. 8d. 
2,375,510 units were generated; 1,230,799 units were supplied to the 
tramways, 984,116 to private consumers and 61,351 to the public lamps. 
The load factor was 18:1 per cent. (against 18:6), and the total maximum 
supply demanded was 1,540kw. Progress is reported in the use of electric 
motorsfor industrial purposes, and during the year 17 motors (of 151 н.р.) 
were hired out and 27 motors (2083 n.r.) were put іп by consumers. 
There are now 79 hired motors (of 542 н.р.) and 85 owned motors (of 
5434 n.p.) connected to the mains 


Cardiff.—For the year ended March 81, the total revenue of the 
electricity department was £35,576. 7s, 6d., including £22,702. 19s, 6d. 
for sale of current by meter, £193. 15s. for heating, £1,180. 17s. 8d. 
for power, £1,812. 19s. 4d. for special power, and £8,394 9s. 8d. for 
street lighting. 

The total expenses came to £25,930. 2«. 2d., leaving gross profit 
£9,646. 5s. 4d. After paying interest and sinking fund inetalments, &c., 
there is а deficit of £2,426. 14s. 7d. 4,430,716 units were generated ; 
1,165,758 were supplied to public lamps, 2,285,294 sold to private con- 
sumers by meter, and 14,827 units were supplied under the “ minimums 
and contracts" arrangements, or а total of 3,465,879 units sold. The 
total maximum supply demanded was 2,204 kw. 

The city electrical engineer (Mr. Автнов ELLIS) reports that this loss 
on the year's working was due to the reduction in prices necessitated by 
similar reductions in the price of gas. However, there had been an in- 
crease in the units sold. A large extension of plant is just now com- 


mencing to earn revenue, and he, therefore, anticipates a large profit 
during the current year. 


In the report of the city treasurer (Mr. J. Allcock) on the accounts, it 
is stated that the assessment for local rates on the undertaking has been 
increased, and arrears of former rates which were left unpaid pending 
appeal (£482. 10s. 8d.) have been charged to revenue. Capital account 
shows an expenditure'of £28,408. 9s, 7d, (a bank overdraft), and up to the 
present the revenue account has only borne bank charges for interest in 
respect of this overdraft. Mr. Allcock states that the true position of the 
undertaking cannot be shown unless contributions to sinking fund are 
regularly set aside, irrespective as to whether the money had been tem- 
porarily lent by the bank or permanently raised. According to calcula- 
tions made by him, with a sinking fund accumulating at 3} per cent. per 
annum for 25 years, the revenue account would have had to bear an 
additional sum of £3,366. Не, therefore, recommends that this sum be 
withdrawn from revenue and carried to a suspense account pending the 
issuing of a further loan. | 

The accounts of the tramways undertaking for the year ended March 31 
show total income of £119,115, including £106,550. 118. 6d. for traffic 
receipts. The general expenses were £71,261, and the loan and other 
charges came to £43,448, leaving a profit of £4,405. Mr. Allcock points 
out that the capital account shows an over-expenditure of £3),531. 145. 4d., 
which has been provided by а bank overdraft, and in this case the 
revenue account also has only borne the bank charges for intrest. 


Darlington.—The accounts of the electricity department for the 
year ended March show capital expenditure 463.528, increase 
£2,719, of which £1,776 was upon engines, dynamos, boilers, &c., 
£522 upon mains and services, and £243 on meters. 

Gross revenue was £9,742 (including 22,285 for traction supply) апа 
£6,435 net. Expenses were £3,677, gross profit was £6,065 (or 9:756 per 
cent. on capital), and there was а balance in hand from previous year of 
£1,400. £1,691 was required for interest, £2,965 was allowed for depre- 
ciation, £151 placed to reserve, and £1,249 to district fund, leaving £1,410. 
Coal and other fueljcost 0:270d. (against 0:324) per unit and total working 
and general expenses 0:805d. (0:894d.). 1,226,578 units were generated 
(against 1,030,154), 81,431 (79,070) supplied for public lamps, 129,105 
(434,842) for traction, 341,266 (308,638) to private consumers for lighting 
апа 243,485 (115,451) for power. The maximum supply demanded was 
747-6 kw. (682-8 kw.) and the load factor was 16:93 (17:22). The capacity 
of the plant is 970 kw. (922 kw.), and the equivalent of 53,721 (41,223) 
8 c.p. lamps is connected. 

On the Corporation's tramways the total capital expenditure is £76,293 
(increase £1,026). Revenue was £11,143, traffic expenses £3,543, general 
expenses £671, general repairs and maintenance £890, power expenses 
(current at 1}d. per unit) £2,235, making total working expenditure 
£7,338, and leaving a gross profit of £3,805. After meeting capital 
charges there was a deficit of £700. Traffic expenses were 2:2794. 
(against 2°166d.) per car mile, cost of current 1°440d, (1:446d.), total 
working expenses 4°722d. (4:7314.). 3,169,086 (3,285,150) passengers 
were carried, and 372,912 (375°755) car miles run. 429,105 (434,842) 
units were used, equal to 1:150d. (1:157d.) per car mile. 


Dover.—The accounts of the electricity department for the year 
ended March show total revenue £19,580. 108. 7d., including 
£16,754. 14s. 7d. from sale of current for lighting and power and 
£1,968. 18s. 9d. from public lighting. 

Total expenses were £9,307. 78. 4d., leaving 10.273. 33. 3d. to meet 
interest on capital (£6,000), other interest (£1,388. 8s. 8d.) and sinking 
fund (£4,009). After taking into account £653. 14s. 3d. from last account, 
it was necessary to take £470. 11s. 2d. from reserve.  1,575.795 units 
were generated, 713,210 supplied to private consumers, 438,325 to the 
tramways and 144,651 for publio lighting. The total maximum supply 
demanded was 451 kw. alternating and 850 kw. direct current. The 
total capital expended is £179,823. 138. 8d., an increase of £6,615. 14s. 10d. 
on the year. 


Exeter.—The city electrical engineer (Mr. Н. D. Munro) has 
issued his report for the year ended March 31st. 

The total receipts of the electricity department were £16,382 and the 
expenses £8,004, leaving gross profit £8,377. Interest and sinking fund 
charges required £6,974, and the net profit was £1,403. Various special 
charges, amounting to £488, have been met out of revenue, including cost of 
the Heavitree provisional order (£222). An adjustment of the sinking 
fund on the 1904 loan has also inoreased the special charges by about 
1,250, so that but for these items the surplus would have exceeded £2,000. 
£191,233 units were sold, an increase of 10 per cent. for light and power, 
50 per cent. for public lighting, and nearly 40 per cent. for tramways. 
The revenue from supply of current increased by 174 per cent., and the 
total costs of production and distribution by 10 to 12 per cent. The 
Electric Lighting committee recommend that the surplus (€1,403) be 
carried to profit and loss account, and that £2,588 expended upon works 
at the new power station in excess of the amount sanctioned for borrow- 
ing be then charged to the profit and loss, leaving a surplus in hand of 
£452. The committee also recommend that а contract be entered into 
for the supply of 5,000 Osram lamps in the next twelve months. 


Glasgow.—For the year ended May 81 the gross revenue of the 
tramways department was £899,351 and the expenses were 
£485,250. 

After setting aside £168,408 for renewals and depreciation nnd paying 
rent of leased lines (£9,953), interest (£63,769), sinking fund (£19,777), 
income tax (£9,932), Parliamentary expenses (£6,977) and voting 
£35,000 to the common good, the net balance was £70,279. Of this 
sum £45,000 has been placed to special depreciation and £25,279 to 
general reserve. 

Huddersfleld.— The traffic revenue of the tramways department 
for the year ended March was £78,114. 16s. 10d. (equal to 10°38d. 


THE ELECTRICIAN, JULY 5, 1907. 


495 


per car-mile), and with sundry receipts the total was £81,196. Os. 4d. 
10°79d.). 

| Working expenses were £40,041. 23, 9d., leaving £41,154. 17в. 7d. to 
meet interest (£12,185. 2s. 3d.), income tax (£805. 18s.), rent of leased 
lines (£1,205. 128.), sinking fund, repayment of mortgage loans, «е. 
(£9,807. 128. 5d.). After placing £12,427. 9s. 11d. to reserve, the balance 
is £5,025. 17s. 4d. 1.804,745 car-miles (1,794,691 cars and 10,054 conl 
trucks) were run, 15,252,150 passengers were carried апа 3,722,598 
units of electric current were congumed. 


Loughborough.—The gross profit on the past year's working of 
the electricity department was £604. 5s. 7d., against a loss of £251 
in 1906. 

Interest and sinking fund came to £1,716, leaving a deficit of £1,112. 
The consumera last year had increased by 50 per cent., while the 
amount of current sold increased 300 per cent. 

The chairman (Ald. Bumpus) said the year bad been one of satisfac- 
tory progress, and the staff had worked cordially and efficiently for the 
success of the undertaking. 


Melbourne (Australia).— The Corporation. electricity depart. 
ment made а net profit of £17,601 for the year ended Feb. 28. 

The revenue was £81,189 (increase £8,975), including £7,966 from 
роже! and heating supply (increase £738), Expens:s were £35,660, and 
capital charges £27,927. The amount standing to credit of depreciation 
and renewals account has been increased from £37,223 to £59,002. The 
number of consumers increased by 375, against 228 in the previous year. 


Sunderland.—The total income of the Corporation tramways was 
£12,396. 1s. 2d. for the year ended March. 

Expenses came to £40,822, 9s. ld. (including power expenses 
£12,810. 4s. 84., and traffic expenses £18,417. 9з. 84.) Gross profit was 
£31,573. 123. 1d., and the balance £23,055. 14s. 8d. Repayment of loans 
required £9,014,and £6,258. 118. 11d. was placed to reserve. £7,123. 158. 8d. 
was voted in relief of rates. 17,483,132 'passengers were carried, and 
1,535,425 car miles were run. 1,826,167 units of electrical energy (at 
1}3d.) were used. The percentage of working expenses to receipts was 
55°66, and the average traffic revenue per car mile 11:261d. Gross capital 
expenditure is £293,306. 


Tunbridge Wells.—The accounts of the electricity supply depart- 
ment for the year ended March show capital expenditure £81,476, 
an increase of £341 over 1906. 

Revenue was £13,995. Total working апа general expenses were 
£7,818, leaving £6,178 gross profit (against £6,601 in previous year). 
Dividends to stockholders required £1,633, sioking fund £2,742, and 
mortgage loan interest and instalment of principal £347. £2,000 has 
been placed to reserve and the net profit was £1,515 (against £1,900). 
1,049,110 (1,043,567) units were generated and 597,605 (581,454) supplied 
to private consumers and 265,327 (323,506) to public lamps. There is 
the equivalent of 62,158 (57,853) 8 c.p. lamps connected. The total 
maximum supply demanded was 671 kw. 

Mr. Horace Boot, who has recently resigned his position as resident 
engineer, but is retained by the Oouncil as permanent consulting elec- 
trical engineer and supervisor, has prepared figures showing the progress 
of the undertaking since its inception, and these show that £21,567 has 
been paid off capital, leaving an indebtedness of £59,908, and £17,550 
has been paid as interest. The cost of maximum demand indicators, of 
new lamps necessitated by change of voltage and all small items (such as 
meters, service cables, &c.) has been charged to revenue, which has re- 
sulted in capital expenditure being kept at a low figure. Mr. Boot 
considers the results very satisfactory, as the area is sparsely populated 
and coal costs 288. per ton and water 1s. 6d. per 1,000 gallons, During 
the period from 1897 to 1907 the total gross profit was £48,217 and the 
total net profit £11,808, equal to about 6 per cent. on the capital. The 
price of current has been reduced 25 per cent. and £2,750 has been con- 
tributed in relief of rates. 


Wellington (N.Z.)—A profit of £4,000 has been made on the 
past year's working of the municipal electricity supply and tram- 
way undertaking. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Electricity committee of Stepney (London) Borough Council 
invite tenders for supply, delivery and erection at their electricity 
works of a testing switchboard, motor-generator and transformer ; 
also a three-pole distribution board and earthing panel. Specifica- 
tions, &c., from the engineer and manager, Mr. Wm. C. P. ‘Tapper. 
Tenders to 27, Osborn-street, Whitechapel, E., by noon July 22. 
See also an advertisement. 


Wednesbury Corporation invite tenders for balancer boosters and 
accumulators (alterations of and extensions to) in connection with 
the scheme for the extension of the electricity works. Specifica- 
tions from the consulting engineer (Mr. W. Fennell, A. M. I. E. E.), 
Camp-street, Wednesbury, after llth inst. "Tenders to the town 
c'erk (Mr. Thomas Jones), Town Hall, Wednesbury, by midday 
Tuesday, July 23. See also an advertisement. 


Beckenham Urban District Council are prepared to receive tenders 
for the supply of meters for their electricity department. Specifica- 
tions, &., from the Resident Engineer, electricity station, Church 
Fields-road, Beckenham. Tenders to the clerk of the Council (Mr, 


NOW READY. 

"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIREgTORY AND HANDBOOK.—The 1907 Edition 
of ur n Blue Book, price 15s., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. | | 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c,, have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


F. Stevens) Council Offices, Beckenham, by 4 p.m. Monday, 
July 22. See also an advertisement. 


Schemes and tenders are invited for the electric lighting of 
Uffculme, Devon, by overhead or underground mains. Current is 
supplied at 200 volts d.c Tenders to Mr. S. B Sparkes, Cold- 
harbour, Uffculme, Devon, by July 12. бее an advertisement. 


. London County Council invite tenders for (a) supply and erection 
of 78 tramway feeder pillars for the Council's tramways and (0) 
supply, delivery and erection of overhead electrical equipment for 
2,400 yds. of double track for the Council's tramways in the 
borough of Woolwich. Tenders, on official forms, from the Clerk 
of the Council, County Hall, Spring-gardens, S. W., by 11 a.m. July 16. 
London County Council also want tenders by 11 алп. July 16 for 
the manufacture of oil tanks, filters, &c., for their generating station, 
East Greenwich. Forms from the office, Spring-gardens, S.W. 


The Metropoiitan Water Board want tenders by 10 a.m. July 24 
for supply of two 25 kw. generators, motors, four triple-expansion 
marine type engines, three hydraulic turbines, 10 water-tubo 
boilers, mechanical stokers, coal conveyor, ash hoist, pumps, valves, 
econoinisers, pipes, &c. Specification, &c, from the Engineer, 
Southwark Bridge.road, S.E. А 


Manchester Tramways Committee want tenders by 5 pm., July 
15, for supply of steel girder rails, fishplates, tie-bars, bolts and nuts, 
steel poles, span wire brackets and rail bonds and for special track 
ver Specifications from Mr. J. M. M’Elroy, 55, Piccadilly, Man- 
chester. 


Bristol Docks committee want tenders by 10 a.m., July 26, for 
supply, erection, &c., of 10 2 ton electric waggon capstans, and two 
10 ton, two 8 ton and 16 80 cwt. movable electric jib cranes for the 
new Royal Edward Dock, Avonmouth. Specifications from the 
engineer, Cumberland Basin, Bristol. 


Cardiff Guardians require tenders by 10 a.m., July 16, for 
alteration of telephone service at Cardiff and Ely workhouses and 
provision of telephones, wiring, switchboard, &c. Forms from the 
Clerk, Queen's-chambers, Cardiff. 


Leeds Sewerage Committee want tenders by July 15, for supply 
and erection of a 34 kw., 110 volt c.c. steam dynamo. Particulars 
from Mr. Geo. A. Hart, Municipal Buildings, Leeda. 


Wallasey Tramways committee want tenders by July 16 for 
supply of points and crossings. Particulars from Mr. W. H. Travers, 
Kgremont, Cheshire, 


Handsworth District Council invite tenders for traction and 
lighting feeders, fibre ducts and roadwork. Tenders to the Council 
House, Handsworth, by noon July 10. 


Pontypridd Council invite tenders for supply and laying of about 
9,000 yds. of triple concentric feeder and distributing cables, paper- 
insulated. Tenders to Town Clerk by July 8. 


Tenders are invited for the lighting by gas, oil, electricity or other 
illuminant of the streets, thoroughfares, &c., of the city of Calcutta. 
The city comprises approximately an area of 20 square miles, con- 
taining about 170 miles of main thoroughfares and 130 miles of 
smaller streets, besides several squares, markets, latrines, slaughter 
houses, &c., which are now lighted by gas and oil lamps. The new 
contract is timed to commence on May 1, 1911, and the successful 
tenderer will be required to have all arrangements completed and 
ready to begin and continue the lighting with effect from that date. 
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Tenders should be for 10, 15 or 20 years. Further particulars are 
given in an advertisement, and tendera will be received by the Vice- 
Chairman of the Corporation up to 3 p.m. Jan. 2, 1908. 


TENDERS RECEIVED AND AOOBPTED. 


The following tenders were received by London County Council 
for switchgear :— 


A B 
Johnson & Phillips (accepted) £12,692 1 6 .. £7,664 17 10 
Evered & Co. .............. 20,057 15 0 .. 10236 2 6 
Ferranti Limited............ 16,565 3 0 9,512 14 9 
Electric Construction Co. .... 16,254 17 4 9,305 15 6 
Whipp & Bourne 15,198 1 10 9,036 13 2 
J. E. Spagnoletti & Co. ...... — 8.924 0 0 
General Electric Co. 14,801 12 0 8,518 3 8 
British Westinghouse Co. .... . 14,197 0 0 8,348 10 0 


A.— Switchgear for Islington, Holloway, Hackney, Clapton and Stock- 
well sub-stations. B.—Switchgear for Lewisham, Forest Hill and Tooting 
sub-stations. 

Dartford Council have accepted the following tenders : — 

Chamberlain & Hookham, meters (£118 183.); S. W. Gibson & Co., 
fuse wire, &. (£4. 12s. 6d.), and oils, «с. (£49. 53. 3d.); E. E. Beavin, 
tools and screws (£5. 128. 4d.). and joint rings, packing, &c. (£7. 3s.) ; 
W. T. Henleys Telegraph Works Co., house service cable, jointing 
materials and accessories ( £185. 10s. 8d.). 

Walthamstow Council have accepted the tender of W. T. Henley's 
Co. for supply of cables. Contracts for tramway uniforms have 
been entered with H. Lotery & Co., H. Price & Son and Spencer 
Bros. 


Essendon Council have accepted the offer of North M-lbourne 
Electric Light and Tramway Co. for erection, supply of current to, 
and maintenance of about 450 32 c.p. lamps for public lighting f r 
10 years. 

For wiring the new London offices of the London, Edinburgh & 
Glasgow Assurance Co. for electric light and power the following 
tenders were received. : — 


Lea & Warren (accepted) £656 15 | H. J. Cash &Co. ........ £811 0 
Peto & Radford ........ 1,261 0]|Belshaw & Co........... 754 6 
Benson & Co, .......... 1,079 14 | Roger Dawson (Ltd.) 696 14 
Foote & Milne .......... 834 4|H.M.Lesf ............ 664 7 


Messrs. Morgan Williams & Couzens are consultiog engineers, and Mr. 
Bereeford Pite, F.R.I.B.A., is architect for the building. 

Cheltenham Council have accepted the tender of the British 
Thomson-Houston Co. for meters and switchgear, and that of 
Heenan & Froude for a refuse destructor and s‘eam-raising plant at 
44, 266. 

Luton Corporation have acc:pted the tender of Ed. Bennis & 
Co. (Little Hulton, Bolton, and 28, Victoria-street, London, S.W.) 
for one double stoker and self-cleaning compressed air furnace for 
a 30 ft. bv 8 ft, diameter Lancashire boiler. 


Portsmouth Education committee have accepted the tendor of 
Southey Limited for wiring for experimental purposes and for elec. 
tric light fittings for the new Technical Institute at £1,146. 6s. 64. 

Luton Council have accepted the tender of С. W. Buckingham 
for the extension of the power station building at £1,857. 


Rochdale Council have accepted the tender of W. A. Peters & Sons 
for extensions of the electricity station buildings. 


De by Courcil have accepted the tender of Cowans Limi'ed for 
enlarging and remodelling the high-tension switchboard at £133 10s. 


Exeter Council have accepted the tender of the General Electric 
Со. for 5,000 Osram lamps. 


Marylebone (London) Council have accepted (at £604 9s.) the 
tender of Cowans Limited for switchboards. Delivery in eight weeks. 


Electric Pumping Plant in Collieries.—The British Westing- 
house Co. are supplying to the Powell Duffryn Steam Coal Co. two 
950 u P. three phase 3,000 volt 50 period squirrel cage induction 
motors, to run at 1,450 revs. per min. These motors are for driving, 
through flexible couplings, two Worthington six-stage turbine-type 
centrifugal pumps, each capable of delivering 1,350 gallons per 
minute, against a head of 1,645 ft., including suction, lift and 

friction of discharge mains. The guaranteed efficiency of each set, 
from input at motor terminals to output at surface, is 69 per cent. 
16 is proposed to run the sets at nights, when the haulage gears and 
other machinery is shut down, thus providing a night load for the 
power house and making the fullest use of the generating plant. 


BUSINESS NOTIOES. 


Messrs. Wheatley Kirk, Price & Co., engineering valuers and 
auctioneers, of 46 Watling-street, London, I.C., and Albert Cham- 
bers, Albert-square, Manchester, have opened offices at 26, Colling- 
wood-street, Newcastle-on-Tyne, and have appointed Mr. W. T. 
Stutchbury as resident district manager there. | 


Mr. John G. Ames, who has been for many years connected with 
К. W. Blackwell & Co., as the manager of their Manchester branch, 
has severed his connection with that firm, and, after visiting the 
United States, has been appointed manager of the Barrett Mfg. Co., 
Spencer House, South-place, Finsbury Pavement, London, E.C. 


Messrs. W. & R. Jacobs, 39c, King William-street, London, E.C., 
notify that, with the active help of Messrs, Hale, late of Upper 
Thames-street, E.C., they are carrying on business as wholesale 
suppliers of electrical materials. 


Mr. V. J. Delebecque, until lately branch manager at Birmingham 
for the Electrical & Ordnance Accessories Co. takes charge (from 
July 1) of the company's Manchester branch, in succession to Mr. 
D. C. Bate, whose agreement with the company has terminated. 
Mr. J. Booker has been appointed to succeed Mr. Delebecque at 
Birmingham. 

Messrs. R. J. Nicholson & Co., of Manchester, hive opened 
branches at Newcas'le-on-Tyne(77, High Bridge) and Bath (North- 
gate Works). Mr. T. R. Martin will supervise the North of England 
work from the former offices, and Mr. C. G. Smith and Mr. Talbot 
will look after the west of England from the Bath office. 

Мг. Н. E. Brain, A. I. E. E., will shortly be in this country again 
in connection with his business in Buenos Aires. On the expiration 
of his agreement with the Buenos Aires & Pacific Railway, Mr. 
Brain has decided to undertake on his own account the carrying out 
of contracting work in South America. He will combine this with 
his practice as & consulting engineer. 

Mr. Brain was for seven years chief electrical engineer to the Buenos 
Aires & Pacific Railway, and was responsible for the installation of the 
electrical plant at Bahia Blanca, both in regard to the electrical equip- 
ment at the docks, where there is а most extensive installation of poly- 
phase cranes, and in regard to the lighting of that city. Mr. Brain was 
also responsible for the design and supervised the manufacture of the 
extensions to the direct-current generatiog station at Junin and for the 
equipment of the Buenos Aires & Pacific Railway Co.'s now carriage and 
waggon shops at Caseros on a polyphase system. 

Joseph A. Harfield & Geo. Diggins, electricians, &c., 18, Abing- 
don -road, Kensington, London, W., have dissolved partnership. 
D ebts by Mr. J. A. Harfield, who continues in his own name. 

Messrs. F. C. & W. S. Bracher (trading as F. & W. Dracher), elec- 
trical engineera, &c., Redcliff-street, Bristol, and Malmesbury, have 
dissolved partnership. Mr. W. S. Bracher continues. 

The registered offices of the British Columbia Electric Railway 
Co. have been removed to 84, Nicholas lane, London, E C. 

Mr. F. A. McCarty (formerly of Noyes Bros.) has started in prac- 
tice as a consulting engineer at 31, Queen-street, Melbourne, Australia. 

W. D. Angier and H. E. Sterns, engineers’ agents, 101, Leaden 
hall-street, London, E C., have dissolved partnership. 


BANERUPTOIBS8, LIQUIDATIONS, &c 
Rich. S. Blackburn, electrical engineer, Osborne-street and Rib- 
stone Works, Hebden Bridge, has b-en adjudicated bankrupt. 
Claims against the P.M. Electric Mfg. Co. are to be sent by 
July 29 to Mr. Elles Hill, 79, Mark-lane, London, Е.С. 


The I. T. E. Electric Co. (Ltd.) is being wound up voluntarily. 
Mr. P. F. Huddleston, 72, Finsbury-pavement, L ndon, E.C., is 
hquidator. 


A meeting to receive an account of the winding up of the A. B. P. 
Accumulator Co. (Ltd.) will be held on Aug. 1 at 39, Victoria-street, 
London, S.W. 


Sale by Auction.—Messrs. Horne & Co. will sell by publie 
auction, by order of the Secretary of State for War, at the Royal 
Arsenal, Woolwich, on July 18 at 11 a.m. obsolete and unserviceable 
stores including lead and founders’ ashes, broken crucibles, wrought 
and cast iro», steel, brass, copper, gunmetal, mixed metal, lead, 
antimony, aluminium, platinum, pewter, phosphor bronze, tin, 
cupro nickel and lead, lathes, pumps, electric cable, ebonite, 
batteries, telegraphic instruments, lamps and lanterns, tools, 
dermatine, glass sheets, &c. Сап be viewed at the Royal 
Arsenal, Woolwich, on Monday, Tuesday and Wednesday previous 
to and on morning of sale. Catalogues from the War Office, 
Whitehall; the Ordnance Office, Tower, E. C.; and the Ordnance 
Office, Royal Arsenal, Woolwich. See also an advertisement. 


Plant for Sale.—Some electric lighting plant, consisting of 
8} н.р. Hornsby engine coupled to a Canning dynamo (giving 
85 amperes at 65 volts), with switchboard, &c.,is advertised for sale 
by the Rev. J. R. Mills, D.D., the Vicarage, Gedney, Lincs, 


OATALOGUES, &c. 


* Everything Electrical.“ — This is the title of a booklet from 
Johnson & Phillips (Ltd ), which deals briefly with à number of the 
specialities manufactured by this firm. The various kinds of cable, 
including the recently-introduced ‘* Paterson's Patent Fireproof 
Cables," are described. Starters for alternating-current machines 
are illustrated. 'lhese are made in four types: (1) Suitable for 
inserting the rotor circuit of two and three.phase motors for 
starting up under ordinary conditions; (2) & variation of above 
allowing the speed to be reduced if necessary; (3) wire-wound 
starters for use in the stator circuit; (1) Auto starters for insert- 
ing in the stator circuit of motors with short.circuited rotors. All 
these starters are of the same general design as those made by this 
firm for direct current work. There is much additional informa- 


tion to make the booklet useful and interesting reading. 
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Motors.—We have received pamphlet No. 204 from the British 


Thomson-Houston Co. relating to two- and three-phase induction 
motors. The pamphlet is well illustrated with the different forms 
of motor manufactured by the company, and also with the various 
types of starting switches, rheostats, &c., which are specially 
designed for this work. All sizes of motors are made in two designs, 
those with squirrel-cage rotor (Form K) and those with wound 
rotor (Form M). The pamphlet concludes with a useful table of 
ratings for standard and other motors and with a table of weights 
and dimensions for the necessary starters. 

. " Ediswan " Leaflets,—The Edison & Swan Co. have issued 
leaflets Nc. A2,092 and A2,093, the former dealing with circuit- 
breakers of the 500 volt single pole 
maximum current type, and the latter 
with ironclad power fuse boads suitable 
for circuits of from 200 to 600 volts. 
We illustrate the former piece of appar- 
atus, which is designed to automatically 
open the circuit in case the current 
passing equals or exceeds the amount 
for which the instrument is set, or in 
case of short circuit. The handle of 
the circuit-breaker is loose and inde- 
pendent of the switch arm, so that the 
breaker cannot be held in circuit when 
ап excessive current is flowing. In 
action the switch is held in by а 
knuckle lever against & dead centre, 
which is released by the tripping 
device through the latch. Owing to 
the link action the switch is firmly 
locked in position when “оп” and 
cannot be jarred from its contact even 
by excessive vibration. 

Tho Ironclad Power Fuse Board is 
claimed to be particularly suited for 
motor purposes, the whole of the current-carrying parts being 
designed for use with heavy currents. 

Tramway Plant.—We have received from the British Insulated 
& Helsby Cables (Ltd.), Prescot, Lancs., pamphlets illustrative of 
their apparatus for tramway work. These consist of the Prescot 
section insulator, combining the S.W.C. mechanical splicing ear 
with a novel form of air-gap section insulator. It is claimed that 
by the use of this insulator very smooth running is obtained, that 
there is no heating of the trolley wire by soldering, and that the 
insulators are easily renewable. It is also said to have the further 
advantage of boing light (16 lb.) and to have a high insulation. The 
method of suspension allows the trolley wire to remain at normal 
level and the trolley wheel can thus run over it very easily. 

The Prescot mechanical ear, manufactured by the same firm, can 
be detached or attached to the trolley wire in three minutes. If the 
insulator bolt breaks it does not fall and no screws are required for 
holding it together. As no heating is necessary for fixing this ear 
there is no weakness at the point of suspension from this cause. This 
firm are also sole licensees for the manufacture of the electrically- 
controlled switch frog, patented by C. H. Merz and 8. G. Redman, 
which has been in successful operation on the Tyneside tramways 
for the last two years. Normally the tongue of the frog is set so 
that the driver coasts through on the straight track with his con- 
troller shut off. When he wishes to take his car round the branch 
tracks he puts on the controller, which is then in series with the frog 
solenoid, and the current taken from the section ahead operates the 
solenoid and moves the tongue of the frog. 

Soldering Paste.—The British Insulated & Helsby Cables have 
brought out a new. soldering paste which, it is claimed, will not 
corrode the most delicate work. The new paste, known as '' Сога. 
line Soldering Paste,” is said to give off no spray, and when applied 
does not run off the work, nor does it dry. 

New Lamp Fittings.—The difficulty of finding some suitable place 
on which to rest a portable hand lamp when working in the interior 
of boilers or other confined space is well-known. 'Го get over this 
difficulty the British Insulated & Helsby Cables have lately put on 
the market a magnetic lampholder which, directly the current is 
switched on, can be attached to any iron surface. The fitting is pro- 
vided with a short length of flexible tubing to protect the leading-in 
wires. This firm also manufacture a portable hand lamp fitted with 
а brass case for use in collieries, mills, gasworks and other places 
of like description. 

Electric Light Fittings.—We have received from the London 
Electric Fittings Co. a copy of their new catalogue. 

The new catalogue of the Wandsworth Electrical Mfg. Co. 
contains illustrated particulars and prices of electrical fittings, 
switches, accessories, &c. 

Klectrical Measuring Instruments.—The Leeds & Northrup Co., 
Philadelphia (U.S.A.), have sent us a copy of their 1907 catalogue, 
which contains illustrated particulars and prices of a variety of 
electrical instruments. 
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Appleyard's Conductometer. —In testing copper wire and steel 
rods for conductivity it frequently happens that tests are required of 
a large number of samples of practically the взше diameter, but 
since the diameter is liable not to be exactly the same in all cases a 
somewhat troublesome correction has to be introduced, instead of 
being able to take simply the resistance measurement of a certain 
length as a measure of the conductivity. This difficulty has 
been overcome by Mr. R. Appleyard in his “ Conductometer." The 
instrument dopends upon the Kelvin bridge principle but two 
adjustments are provided. One of these adjustments is set to 
compensate for differences in diameter, as found between the stan- 
dard wire and the wire to be tested. When this adjustment has 
been made, an ordinary bridge adjustment is then carried out to 
obtain balance, and the conduci viy can be read off directly in 
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terms of Matthiessen's standard. Assuming that the differences in 
diameter are small, the errors involved аге negligible. Results can 
be obtained at the rate of two or three a minute. The instrument 
is made by the India Rubber, Gutta Percha & Telegraph Works Co., 
Silvertown and London, aud is listed in the Company's newly- 
issued catalogue. 

Electric Heating and Cooking.—The Electrical Co. have issued 
pamphlet No. 242, containing illustrated particulara and prices of 
electric cooking and heating apparatus. 


“ Antioyl” Soap.—Those who take a practical interest in mecha- 
nical work, more particularly in motor car’, and make their own 
adjustments in preference to leaving such matters to other people, 
are well aware that it is a difficult matter to remove dirty oil from 
the hands. For this purpose Antioyl" soap, of which we have 
received a sample from Messrs. F. S. Cleaver & Sons, the makers, 
will be found useful. It has the advantage that it can be used in 
the place of ordinary soap, is pleasant to the touch and has more 
than the usual softening effect on water. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particuJars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from June 26 to July 2, with the ports 
of destination :— 

Africa— Alexandria, £48 ; Durban, £305 ; East London, £9). drgen- 
tina—Buenos Ayres, £540. Australasia — Adelaide, £420; Auckland, 
£127; Fremantle, £300 ; Hobart, £15; Melbourne, £304 ; Perth, £70 ; 
Port Elizabeth, E44; Sydney, £992 (including £70 telegraph material); 
Wellington, £17. Belgium—Ostend, £188. Brazil—Rio Janeiro, £3,905 
(including £3,846 telegraph material); Santos, £396 (including £133 
telegraph material). Burma—Rangoon, £55. Chili —Autofagasta. £350 
(including £320 telegraph material); Valparaiso, £159. China — 
Canton, £10; Shanghai, £1,083; Tientsin, £20 (telegraph material). 
Denmark—Copenhagen, £113.  France—Boulogue, £48; Paris, £140. 
Germany—Bremen, £178. Holland —Amsterdam, £487 ; Flushing, 
£14; Rotterdam, £456 (telegraph material. Hong Kong, 22.685. 
India—Bombay, £689 (including £81 telegraph material); Calcutta, £282 ; 
Madras, £625. Japan—Kobe, £267; Nagasaki, £293 ; Yokohama, £231. 
Malta, £15. Russia—Libau, £50 (telegraph material). Straits Settle- 
ments—Penang, £231; Singapore, £90. ^ Sweden —Gothenburg, £97 
(including £45 telegraph material); Stockholm, £479 (including £320 
telegraph cable). Total £16,910, against £16,968 in the corresponding 
week last year (June 27 to July 3). 


= 


COMPANIES STRUCK OFF THE REGISTER.—The following were, on 
June 21, removed from the register of joint stock companies: — Birming- 
ham Telegraph Factory, Cross Electric Engineering & Mfg. Co., Electrical 
Engineering Corpn., Elmore’s French Patent Copper Depositing Co., 
Fowler, Lancaster & Co., Lamina Accumulator (Elieson's British Patents) 
Synd., Medical Battery Co., Patent Engine & Power System Synd., Postal 
& Telegraph Employcs Supply Corpo., Shetlield Te'ephone Exchange & 
Electric Light Co., Weybridge Electric Supply Co., Williamson Electrical 
& Engineering Co., Woodhouse & Rawson United. 
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COMPANIES’ MEETINGS AND REPORTS. 


— — 


ANGLO-PORTUGUESE TELEPHONE co. (I TD.) — At the meeting on Wed - 
nesday it was reported that the growth of revenue which had been a 
marked feature of the business for some years past was well maintained. 
The gross revenue was £34,091, the gross profits £14,772 and the net 
profits £10,696. The accounts had been charged with £3,600 for deben- 
ture service (£2,500 interest and £1,100 sinking fund), compared with 
£2,281 in 1905. Including £5,458 brought forward, the total amount 
available for disposal is £16,154. The directors recommend a final divi- 
dend of 44 per cent., making a total distribution of 73 per cent. for the 
year; that £5,000 be placed to reserve (increasing this to £10,000), and 
that £3,655 be carried forward. The extension of the system south of 
the Tagus has been continued, and has heen fully justified by the results. 
The directora have decided to farther extend the system of underground 
cables in Lisbon and Oporto. Since the commencement of the present 
year there has been a continuous improvement in the business. 


CITY OF WELLINGTON ELECTRIC LIGHT & POWER CO. (LTD.)—The 
report for 1906 states that the balance profit is £12,886 (including £2,306 
brought forward), after paying debenture interest, preference dividend 
and expenses. Out of this balance an interim dividend at the rate of 
8 per cent. for the half-year ended June 30, 1906, has been paid to the 
ordinary shareholders, absorbing £1,390. The directors now recommend 
payment of a final ordinary dividend at the rate of 22 per cent. for the 
half-year ended Dec. 31 (making 15 per cent. for year), and writing off 
£5,000 from goodwill. This will absorb £8,822, and leave £2,673 to be 
carried forward. In view of threatened opposition by Wellington Cor- 
poration, Mr. Н. E. Salt (a director) visited Wellington at the end of jast 
year to come to an understanding with the Corporation. The result was 
that the Corporation agreed to purchase the company’s undertaking and 
to take over the management as from 31st inst. | 

ELECTRICAL POWER STORAGE СО. (LTD.)—The directors’ report for 
the year ended May 31 states that the profit (including £425. 1s. 9d. 
brought forward) is £9,176. 4s. 9d. The directors have carried £1,000 
to contingent fund and have written off £2,000 in respect of patents, 
goodwill, &c. They recommend a dividend of 6 per cent. on the paid-up 
ordinary shares which will absorb £5,389. 132. 7d., and leave £786. 11s. 2d. 
to be carried forward. The buildings, plant, tools, &c., have been main- 
tained in thorough repair and condition at a cost of £3,597. 6s., pro- 
vided out of revenue. Notwithstanding the continuance of the severe 
competition, as well as the unprecedented rise in the price of raw 
materials, the company’s business has increased during the year under 
review. 

NEW GENERAL TRACTION CO. (LTD.)—The chairman (Baron E. В. 
d’Erlanger) stated at the meeting on Wednesday that the company had 
had to face a loss of £18,740. 183, 1d. to carry through the very satis- 
factory arrangement they had succeeded in making between their 
Philadelphia undertaking and the Rapid Transit Co.of Philadelphia, Their 
principal interest was in the Philadelphia undertaking, and that was now 
leased to the Rapid Transit Co. The whole of the bonds which they held in 
the Philadelphia undertaking were guaranteed at the rate of 44 per cent.. 
and the shares were also guaranteed а dividend which, rising from 1 per 
cent., would reach, in the course of the next four years, 5 per cent. The 
Coventry tramways, in which they had а very large interest (about 
£770,000) were doing extremely well, The only concern which was 
causing any anxiety was the Norwich tramwayz, which, owing to the 
great depression, did по: show any progress; on the contrary, they 
showed an appreciable decrease in takings. The Douglas Southern Co., 
which last year did exceeding well, was doing almost as well this year. 

TYPEWRITING TELEGRAPH CORPN. (LTD.)—At the meeting last week 
the chairman (Mr. A. J. Parker) said that the new Liverpool Cotton 
Exchange had been fitted with a large number of Steljes recorders. The 
instruments had been in work for some months, and continued to give 
perfect satisfaction. The corporation had also sent out to Egypt, for 
demonstration before the Government authorities, some of the latest style 
of instruments (known as the teletyper), adapted to print messages in 
Arabic, and up to the present the results were satisfactory. 


J. G. WHITE & CO. (LTD.)—At the meeting on Friday last Lord Arthur 
Butler said that the year’s profits were nearly £5,000 in excess of those 
of the previous years, and the company had a large amount of satisfac- 
tory contract work іп hand. During its existence the company had earned 
(ap to Feb. 28, 1907) £142,859, or an average annual profit for 64 years 
of nearly £22,000. The dividends distributed (including those now;recom- 
mended) amounted for the preference shares to 45 per cent. of the sub- 
scribed capital, and for the ordinary shares to 39 per cent., no dividend 
having been paid on the ordinary shares for the firat year of the com- 
pany’s.trading. The average annual distribution on both classes of shares 
has been slightly over 7 per cent. per annum. During the same period 
the company had set aside (out of profits) to reserve £60,000, and would, 
if the present report be adopted, be in the happy position of carrying for- 
ward to next year £18,311. 12s, 5d., or more than sufficient to cover a 
full year's dividend on both classes of shares. 


Ld 


NEW COMPANIES, MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 

HENDON ELECTRIC SUPPLY CO. (LTD) (‘)3,911).—Registered оп 
June 27, capital £50,000 in £5 shares, to adopt an agreement with the 
Electric Supply Corpn. and Crompton & Co. and to carry on the business 
of an electric light and power company, «с. First directors: C. F. 
Tufnell, K. A. S. Monorieff and Col. Н. Wood. С.В, 


MISSENDEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.) 
(93,941.)—Reg. June 29, capital £1,000 in £1 shares, to supply electricity 
in the parishes of Great Missenden, Little Missenden and Lee (Bucks), 
and to carry on the business of electricians, engineers, producers and 
workers of and dealers in electricity, &c. First directors, G. Carrington, 
S. F. Beck and W.Clay. Reg. office, High-street, Amersham, Bucks. 

MORRIS-HAWKINS (LTD.) (93,821.)—Reg. June 21, capital £20,000 
in £1 shares (5,000 preference), to carry on the business of electricians, 
electrical and mechanical engineers, ironmongers, makers of electric 
tramcars, motor cars, dynamos, telephones, bells, electroliers, are and 
other lamps, electric light fittings, heating and cooking apparatus, «&o. 
First directors, T. Hawkins, W. M. Rolph and H. R. Beddoes. Reg. 
office, 94, Union-court, Old Broad-street, London, Е.С. 

SWITCH ELECTRIC LAMPS (LTD.) (93,825.)—Reg. June 21, capital 
£15,000 in £1 shares, to take over, on the terms of an assigament made 
by Atkinson's Patents (Ltd.), certain patents and rights relating to a 
variable candle-power incandescent lamp, and to carry on the business 
of manufacturers of electric lamps and patent novelties, &о. Reg. office, 
14, Devonshire-square, London, E.C. 


MORTGAGES AND CHARGES. 

BURGESS HILL & DISTRICT ELECTRIC SUPPLY CO. (LTD.) — A debenture 
dated June 17, 1907, to secure £1,200, charged on company’s undertaking 
and property, present and future, including uncalled capital, has been 
registered. Holder, Mrs. E. L. Burrows. 

OLIVER ARC LAMP (LTD.)—Particulars of £15,000 debentures, created 
by resolution of May 30, 1907, have been filed. Property charged, 
company’s undertaking and property, present and future, including un- 
called capital. No trustees. 

D. SANTONI & CO. (1906) LTD.) —Issue on June 22 of £110 debentu es, 
part of series created May 31, 1907, to secure £2,750 charged on compauy'e 
undertaking and property, present and future, including uncalled capital. 
No trustees. Previously issued of same series, £1,650. 

SUPPLIES LIMITED.—Issue on June 17 of £200 5 per cent. debentures, 
part of series created April 17, 1907, to secure £5,000, charged on com. 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series, £800. 


CITY NOTES. 
— — 

MEMORANDA (July 4).— Bank rate 4 per cent. (since April 25, 1907). 
Price of silver 31 fd. —31 zd. per oz. Consols 845—841 for money, 
8156-84 ff for account; 24 per cent. annuities 821 —83. Consols Pay 
Day, Aug. 1; Stocks and Shares Continuation Days, July 10 and 29; 
Ticket Days, July 11 and 30; Pay Days, July 12 and 31; Mining Share 
Carry. over Day. July 9. — — 

BRITISH INSULATED & HELSBY CABLES (LTD.) — Warrants for interest 
to June 30, 1907, on the 4} per cent. firs mortgage debenture stock ha ve 
been posted. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—On Tuesday 
Mr. Justice Neville made an order sanctioning the reduction of the capital 
from £3,250,000 to £1,875,000. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The dire: tors 
have declared the following dividends on account of the distribution for 
the year ending Dec. 31, 1907: On the 6 per cent. preference shares, бз. 
per share (being at the full rats of 6 per cent. per annum), and on the 
ordinary shares 5s. per share (at rate of 5 per cent.), both being for the 
half-year ended June 30. The above dividends will be subject to deduc- 
tion of tax and are payable on and after the 17th inst. 

CRYSELCO (LTD.)—We are informed that the annual meeting of share- 
holders of this company was held at the Kempston Works (Bedford) on 
24th ult., when, after placing the usual amount to the reserve, a dividend 
of 10 per cent. was declared, and £3,216 19s. 9d. carried forward. 

EDWARDS AIR PUMP SYND. (LTD.)—An interim dividend at the rate 
of 10 per cent. has been declared for first half of 1907. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—This Company invites 
Bübscrip:ions to an issue of £50,000 5 per cent. first mortgage debentures, 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.) —The following notice 
has been issued to the shareholders: “The Select Committee of the 
House of Commons appointed to consider the Radiotelegraphie Conven- 
tion, signed at Berlin on Nov. 8, 1906, and to report what, from the 
point of view of national and public interests, would in their opinion be 
the effect of the adhesion or non-adhesion of this country to the Con- 
vention, have not yet presented their report. Your company's interests 
end policy are materially affected by this matter, and while it relies upon 
its contracts with the Government Departments, it is thought undesirable 
to make a full statement to the shareholders with regard to a question 
which is still under consideration by the Select Committee. The direc- 
tors, therefore, in consultation with some of the largest shareholders, 
have decided to postpone the general meeting and issue of the report and 
balance-sheet until the intentions of His Majesty’s Government with 
regard to this matter are known." 

NATIONAL TELEPHONE СО. (LTD.)—The directors have resolved 
(subject to final audit) to recommend at the forthcoming general meeting 
the following dividends for the half-year ended June 30, after payment 
of the dividends on the preference shares, at the rate of 6 per cent. per 
annum on the preferred and deferred stock, less tax in all савез, carrying 
£130,000 to reserve and about £10,000 forward. 

SIMPLEX CONDUITS (LTD.)—The directors have declared the usual 
dividend of 6 per cent. per annum on the preference shares for the six 
months ended June 30, and an interim dividend at the rate of 74 per 
cent. for the same period on the ordinary shares. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
RECEIPTS. Week E Ine. AGGREGATE. 
Line, ended © ог Dee. 
a І B (a) No. of Amont | Inc. or 
Week 8 Inc. AGGREGATE. < ___|weeks,} ~ Dec. (a) 
Lino. ended. 8 or Dec. Nu-otl ; — —É— | Jue or^ | £ | £ | | £ & 
4 (a) воке. Amount | Deo Өү Southampton . . .. June 26 1.021 - 13 .. | "is vs 
-— — 2 2 [Wee E es (а) Southend Corporation ..... „ % 40 = 30 18 44297 |- ^ 254 
£ South Metropolitan » 21 823 + 406 21 17,796 |+ 997 
A berdeen Corporation эз | June 41 re + 18 4 P3 - m Southport Tramways......... „ 21 30 — 40 21 6,411 |- 4^6 
———ñ— —y—y— .. ces m - , ка South Staffs... ; 21 879 , 98 21 21,148 1,600 
An ADM „| July 1 16,003 | + 3,422 | 26 | 428,235 |+ 42,629 | Stalyb'dge, Hyde, Ac., ic Bd . ка o EN. 
Ashton-under-Lyne Corp. June 29 388 + 41 | 14 5,439 + 568 Stockport Corporation 700 е vss ie m e. is 
Ayr Corporation .. „„ 29 318 | - 9 7 1,942 |- 140 | Sunderland Corporation. „, 30 1,86 + 239 13 18,378 |+ 63 
Baker 8t. & Waterloo Ву. | 29 |] 2,705} + 1.286 | 16 38,505 [+ 15,392 | Sunderland and District.. „ 26 488 + 53 26 11,040 |+ 1,393 
Barnsley......... „ 2l 213 {+ 52 21 3,968 |- 12 | Swansea Trams .. .. 4, 21 865 + 36, 21 90,058 |+ "£00 
Barrow » 21 254 | - 8| 24 5,646 | - 91 Swindon Corporation nies . w 28 120 — Bf ers i - 
Bath Electric Trams, Lid... „, 26 838 - 90| 26 19,201 |- 56 | Taunton .. „ 21 4l — 39 24 287 — 77 
Birkenheed Corporation ... „ 80 1,971 | - 81 T kas si Tynemouth and District . 1 21 273 + 3| 24 4,540 |- 656 
Birmingham Сотроганов а. „ 29 | 6,117 e 13 77,938 is Tyneside Trams Co.. 26 1.385 + 1| 26 11,620 |+ 612 
Birmingham & Mid. . , 14 828 МА 23 18,160 " Victoria, Elec. Supply (o. of] May 26 7755 | + 126 9 8.373 |+ 917 
Blackburn Corporation ...... „ 26 1,060 | - 42 | §13 14,777 | + C24 | Wallasey District Council...| June 29 886 | + 221 13 10,680 |+ 208 
Beck Corporation а x 1,090 - 155 12 11.118 — 1,709 Wales Corporation made J n 29 520 = ‚ 26 12,573 |- 522 
lack poo eetwood ... es - n Dus ёк arrington ration 27 441 + 46 13 4,799 171 
Blackp'lSt. Anne's&Lytham sus s sss ө e ee West Ham 51e sarase " 27 2,450 + 23 13 30,848 Н 1,060 
Bolton Corporation „ 30 3.345 + 1$ | 13 29.233 |+ 871 Weston-super-Mare ......... » 19 147 - 14 24 1,728 |- 174 
Bournemouth Oorporation.. „ 26 1,571 | - 58 412 20,583 |- 121 Wolverhampton Co. ......... „ 21 444 | + 52 21 10,629 |+ 398 
Bradford Corporation.. . . „, 29 | 4,605 | - 89 13 60,056 319 Wolverhampton Corpo. dre „ 96 821 | + 9, 23 10,190 
Brighton Corporation ..../ „„ 30 882 - 138] 13 11,453 |- 1,155 [Worcester ed aps 287 | - 10 ' 24 6,269 |- 156 
Вгіз e Tramm E was des Sis ^ 5i Wrexham .. ae М 21 105 | + 8 21 2,379 |- 28 
Bristol Trams & Carriage...) „„ 28 | 5,029; - 277 20 98,143 |— 4,278 Yorkshire W.R. Trams " 30 | 1,103 | + 301) £ 28,85] Y" 
роо AT 1 - - nes ө et eL YorkshireWoollen District. 21 990 — 79 24 92, 824 ‘+ 129 
uenos с. vis i ve T P ES Cía The m erm TRUE rtr oae! Alaa nad А 
Burnley Corporation . „ 29 1217 + 28 | 13 14,558 |- 29 (4) Thos comparisions are “with the correspording period last усаг, Paruy 
Burton Corporation “ЖС 288 | - 98 12 3,704 l- gg2 | © ее ® 
cu tion Yo LEN » 23 1,153 e 12 12,877 ise 
cutta ways Co. „ 29 n39,261 | -R2,807 | 25 |и1,966,031 |, n32,251 | 
Oamborne-Redrath 2ш 7. x: 8 ж An ее COLONIAL AND FOREIGN INVESTMENTS. 
Cardiff Corporation ......... „ 29 2,40, + 5| 13 26,912 |- 49 | ai — — —7'À Sedan | PATE Y |. Divi. | BUSINESS 
Ca vehill... „ 2l 104 | + 8 24 1,815 |- 33 2 pi NAME ioo VF A ми 
Central London Railway... „ 29 | 5,621; - 513 | 26 | 156,224 |- 16,739 | & DENI ' July 3 ED Due. | JULY? 
CharingC.,Euston&H'stead — „, 29 2,715 T 1 2,715 A | |——I——— — — 
Chatham & Dist, Lt. Був... „ 29 763 + 110 |25 17,433 + 1,03 ett vri n High-| Low- 
City & South London iei » 80 3,650 + 1,031 | 26 78,10) |р 5,466 TRAMWAYS. 2 s. d. est. | est. 
City of Birmingham .. „ 21] 2,598. - 24 66,911 és 5 4/0 | Anglo-A)g utine ys: ae AE 8 —8 | 414 0 | Ар Oct| tH] rä 
9 ration ae ie] Сш. жш | цыш “аб | д 67 а 5} рег ИТА k. 19451 15 bi 936 855 . 
PP "T! aad e TA an ' -— oe 
Croydon Corporation |... „ 2 40 f nejt | 18,82) |- һб Bt 5 Auckland Elec. Trams. BY Deb. | | х 
vonpo Trams...) „, 469 2 6.74 + 68 (red.) . 102 — 105 4 15 0 Ja, Jul 
Dubita & Lucan Rava way. oe “ч 0 о — M 13 250 - ич 5 2/0 ые ы Electric Trams, Invest. | 2487 3 2 6 TES 
э. ' Ж r = T diste ооо ове „ 919 M ee 
Dublin United .. „% 28| 6,519 | + 725 126 | 13361 |+ 9055 | 5 26 Do. 5 Per Gent. Cum. Pre... 4i—5 |5 0 O|My N %% 
Dudley Stourbridge ....... „ 21 817 — 1621 19.990 |- 343 | St. 43% |t Do. 4} per Cent. Db. Prov. Certs. 98 —100 4 10 0 | Ja, Jul ofi 
Dundee Corporation ........ d * us "n. 25 А 86.77 sari Columbia El. Ry. Df. Ога. ' 13) —125 | 5 4 0 | Mr, Spt |1244 ix 
East Ham Council. „ 299 902 - 55 13 11,825 |- 106 | Бе, &% Do. Pref. Ord. Stock 105 31099 | 411 9 | My, Nv |10) 
Exeter Corporation... „ 28 320 | + 15 | 13 4,050 |t 523 | St. 5% Do. 5% Cum. Perp. Pref. Stock. ] 103 —107 | 418 6 | Ja, Jul 1055 osi 
а District. РЕР EET 26 273 — - га Ке 44 43% Do. 43 per Cent. 1st Mort. Debs 99 —10:3|4 8 0 Ap, Oct 110: 
tesh cams.. "s 996 | + 77 | 94 23,903 + €43 | 100 4$7 | Do. Vancouver Power Debs. . , 108 —1 54 b 6 [an, Jul ee 
Glasgow 5 er „ 29 | 18,284 | + 1,321 4 74,909 |- 2,918 6 3/0 | Buenos Ayres & Belgrano Ord. 44-45; f 9 6 Ap, Oct | 44, 40. 
шы , ,,, ж Я 
— à LJ m U і о 25 воо ооо ве Trt j oe „м 2.9. 
Great Northern & City Rly.. „ 29 1.787 + 87 26 47,134 |+ 113 | St. 5% |t Do. Hee Cent, Debs. ..... 105 —115 4 7 0 Ja, Jul 10] 110 
Gt. Northern, Piccadilly, Ke , 29 4,30 26 102.669 — St. 5% f Do. 5 рег Cent. 2nd Debs. (red.) 100 —103 4 17 0 Ja, Jul 10 
ene Port Gla*gow... Mic ub 681 | - 128 21 15,618 |- нэ | St. 6% (Buenos Ayres Elec. Troms. (1901) 93} 
Halifax ration е T s m Vins Ltd. 93 -95 5 2 0 Ja, Jul ee 
Hartlepool Tramways ...... и 41 317 | + 18 | 21 6420 |- 351 | 100 54% Buenos Ayres Grand National 5) 
Hastings pe TINO. Co... н 27987 + 223 26 22.595 se fer Cent, Pref. Debs . .. 98 —10!|65 8 0 Ja, Jul oe 
Hoong Kon eL „„ 29 #7,727 | -+ 8563 | 13 199,587 e 1X, 6% Do. 6 per Cent. Ist Deb. Bonds.. 100 — 105 | 6 14 0|Ар,Ос œe | ss 
Huddersfi ——b' e e — 2 e — 5 сеш Tramways (1 to 137,610)... 74—7 5 3 0|Mr,Spt 7352) 78 
Hull Corporation... veel 292,486 + 176 13 30.860 - 1,735 | 100 чн { Do. 6 per Cent. Cum. Pref. ...... tà-5 4 9 0 Ja, Jul.. T 
IL ford District Counoli ..... ar m О i M 1; 447 a 43% Ist Deb. Stock (red.) .. 101 —105 | 4 6 6 | Ja, Jul 192} |102 
Ipswich Corporation. „ 259 493 | - 7 13 вв wu 57 С Доол Ltg. рана 96 —100 6 6 o|My, Nv] -. | - 
ооо con vee [E] E а v , ca E A Olombo г , 8 " S , v Ы ee 
а Thanet Co. ............ $3 a 55 — 61 + pe + 19 1 TA | Havana Elec. Ry. го, Mt. 57 8b —00У i 
то ...... dies $ e | | 1,000 50 year Cou E. cun «905,511 Fb,A ° — 
Keighley Corporation — » 27 168 + 1| 52 7,913 1+ 554 | 10°| БУ Kalgeerlie ес. Trans. „ ý iuis 
Kidderminster & District... кє m 119 + lu} 21 2,528 |- 114 У | “А” Deb. Stock . . . . 8) —98 |5 6 8 (Ја, Jul — 
Kilmarnock Corporation a 29 158 + 3 6 1,052 |+ 18 b 67 Do. 6 per Cent. “В” Ditto iat 78 -82 |7 6 0 Ja, Jul ee ee 
Kirkcaldy Corporation ...... | es de cs 2 as bis 5 1/0 Lisbon Elec. Trams. Ord. ... .. 1,4—1,6 3 15 0 | July . ee 
Lanarkshire Trams C. „ 27 1,275 + 363 26 28,422 |+ 6,182 | 100 0,7; t Do. 6 per Cent. Cum. Pref. 1065—11; 4 10 0 | Ja, Jul d m 
„ ЕР сәв 1 163 + p | 357 + 557 St. 6% t го, oie ver Cent. Reg. Mort. Deb 95-93 |6 2 0 Ja, Jnl ve 
ME END - 5 2 57 28 57 Madras Elec. Т 5% Deb. Stk. 96 —19 1 vss 
— 27727 » D ссы | + e 13 84.210 |+ 3, 103 ar 47% Areas EU Ry. Sterling Т VE 6 1 0 Ja, Jul " 
cester Corporation ...... 77 9 960 = U6 26 57,274 |- 137 Cent. Debs. (1922).. . . 103 —105 | 4 B 6 | Fo, Aug ee 
Leith Corporation „ 29 511 — 1 {7 3137 |- ‘7 [St t% Perth E. Trams. Ist Mt. “Db. Stock 100 – 834 | 4 13 O! Sa, Jul - 
1 парон "sese T 2 i 29 x abs ida fel ex Sao Paulo Trumway, Light & Power 
verpool Over у... d» 50 7, 16 7 Co. $100 Stock ...| 118 - 122 5 77 МЫ 
Liverpo?! Corporation „ 20| 11,187 + 152; 25 264,914 |+ 3,519 45x ` Do. nes Cent ist Mt. "8500 pb 927—147 Э d Н Ju, Dee] £34 83 
London County Council. » 22 32,972 + 5.590 12 360,30! |+ 53,556 | i 
London United . „ 23| TL - '70|H6 | Be) (+ 23 | 
Lowestoft (t daas 29 253 + 76 39 6,246 |+ +55 
MEn Corporation... eri „ 29 108 — 19 13 1,369 |- t9 ELECTRICITY SUPPLY. 
chester Corporation. „, 29 | 15,107 1,369 | 13 | 189,170 |+ 15,:50 | І 
Mersey Жаза) ы. ‚эл о" % 2.085 Н 319 | 26 18/251 + 0293 5! 8/0 | Adelaide Elec. S- ply Co. 6x Cu. Pr. du 514 0 Mr,Spt| .. Ss 
Merthyr... LE «-. 2l 207 + 93 24 4,979 4 255 10 3/ Bombay E. S. & T. 67 Cm. Pf. £8 pd. 14—88 5 15 0 — ўа id 
Metropolitan Dist. Railway , 30 | 8,181 + 203 | 26 | 205,556 |- 3,503 | St. 487 t Do. 4] per Cent. Ueb. Btk.(rel.) £5.97 | 412 9 Ja, Jul 
Metropolitan Elec. Trams... „ 21 5,107 + 1928 24 103.479 Б 23,08 2 23 F Ürd..... se E ti 5 8 0 [2p vet 
Middleton... гыза de uas ed 332 - 25 24 8,2121 84 о paid... TH es se 
Nelson Corporation.... , 29 ма — l| n 9020 7 45 | 6, 5% City of Wellington Elec. lt. and 
Nevwcaatle-on-T yne Corp. .. „ 29 6,711 + 2277 13 55,149 |+ 1.137 | Power 6 per Cent. Rey, Ist Debs. | 11 —4) | 5 2 0 Ja, Jul " «e 
Newport (Mon.) n 29 639 + 11 13 9.617 + 1,392 5 ad Elec. Ltg. & Trac. Co. of Aust, 6i zs | A 
Northampton Corporation. „ 23 412 22 113 5,340 l- 203 per Cent. Cum, Pre. 21— 24 | 8 Fb, Aug .. 
Oldham, „ u- Tel 568 | + 20 21 11,352 + 732 | А. 7 Lo. Sper Cent, Deb St TOME 8 % -: 5 11 6 Ja, Jul 2 
Oldham Corporation „ 30 1.880 T 5011 26,792 . 1,758 | St. 5% Elec. Supply Co. of „„ © TE | 
Perth (N.B.) Corporation .. „ 26 741 + 18 6 871 |+ 5 Cent. Ist Mort. Deb. St. zi 944 £C}, 5 3 6 Ja, Jul 
Perth (W. A.) Elec. Trams... „ 28 1,327 | - 74 26 37,557 Е 1,175 St. 6% {Indian Flee Sup. & Trac. Co. “Deb. 
Peterborough . „ 2! 119 | E 14 21 2,772 56 ae к 9 15 Certs. P 193 —1.6 5 13 0 Ju, Jul 
Pontypridd District Coun.. s TUNE me us E | 1 % Кароого Elec. Lower. arn "m \ 
Portsmouth Corporation .. „ 29| 2,32 + 81 13 24,918 |- 785 per Cent. Cum, Pren . . =) ue . Ap. Let 
Potteries ....... . „ 211.814 H 13321 45,014 + 1,001 | St. 6% Madras E. 5. Corp. b per Cent, | 
Preston Corporation ME pon 26 768| -= 2 13 uL + 118 . ie >) ————(—k̃ I(ͥ( а 5 3 0 Ар, Ос ee 
Rochdale Corporation ...... 190 d n 1 16 ана. USE sasz: . e veers ш. 55 10 5 di 
Rotherham Corp ration e a a7 577 | + 91 113 | 7.161 1.101 1 0% River Plate Electricity Co. Ord. 9 " April . Я 
Rothesay ...... Mm a 2l 984 | — 103 | | „737 318 1122 Шо. 6 per Cent. non-Cum. Pret... — 6 0 0 мах 5? Á 
Salford Corporation ese July 1 4,726 | + 78 | 2 275 + 1.121 St. 57 t Do. 5 per Cent. Deb. Stock ..... 93 — 93 5 2 n Ja, Ju! 3 
Sheerness .. . tf June 19 TEN 3 i | 2: 37 b 3/0 Rosario Elec. Co. 6,; Pref. (1-20, 00% 5 —9À 5 9 6 Ap, Oct 
Sheffield Corporation... QURE SED) „ 20 5,424 + 116 14 | 77 2 T 3,259 .. oZ "Shawinigan Water. & lower dd 
Bingapore Trams. TARNEN 29 $9,018 +81, 562 13 $126.010 + $3,384 |! Cent. I. qu. Serip PD coul 90 — — 1012 419 0 Ja, Jul | gF4 
(a) These comparisons are with the corresponding period lust year. *j } lus 3 days, ^ In calculating the yield, ullowauce Las been made for accrued interest but not 


> Partly electrical. # Minus 3 days. f Minus 2days. 5 Plus 2days. for redemption. { Ex Divid end, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


| Price | КАТЕ 7 BUSINESS 
pi |LAST Erie | Bars ^| буура | eee Me [Lem NAME. Wed., ` О d WEEK TO 
E pere ее Juz | вр. | PYS | Jurys. E рев July 3. |_ Ep. тес. 
un а > j Hi h- Low- 
A l е - «yi | | 2 
ELECTRICITY SUPPLY. = ава. | "est, | еш. | FLEDTRIG MANUFACTURING, &c. | 2 4 | est. | est. 
à Y Y 21 .. s. | — - 
J0| 9/0 | Bournemouth & Poole Elec. Sup. Ord.. | 10-11 | е д д MU Бер, e. n i öm | ae ep жее” Meter Ord. 8 4 2s s 0 0| aprii Oct - Л 
F 10 5 11 6| Teb, Aug Ni) . 4% | Babcock & Wilcox Ord” 38-34 5 3 0 April, Cet £42 3i 
10 6% Do. 6 per Cent. Cum. Second Pref, . 99 02 18 ke $us a ks 721 Do o. 14 13 4 0 0 | А 8 
n een ö. 5 5-0 Apil Oct| . | .. || 5|6/0 | British Insulated & Helsby Cables rd. (If |7 8 0 July,Feb 6 
5 3/6 | Bromley (Kent) El. Lt. & Power ce sat 100 4 10 6 | May. Nor 5 i Do. (Per Cent. Pref. .. 51 6 416 € | Jan, July A 
St. 41A Do. Do. Ist Debs 72 82 | 514 6 Ма к: э ГАР! L Do. er Cent. Ist Mort. Deb. (red. у 101—101 4 6 6 | Jan, July a'a as 
5| 5/6 | Rrompton & Kensington E Elec. Sup. Ord. 4 і 4 6 0 Mar Bept| .. . || 8t. at | British’ 1150 ms'n-Houst'n 43 Ist Mt. DP. 92-9 414 3 Маг, Sept — 
5 8/6 Do. 7 per Cent. Pre c9 1.2 | $18 0 | June, Dec 1104 100 || 5|.. British Westinghouse 6 per Cent. Pref... 1-14 | T Feb, Aug Тү! 14 
St. 4% | Central Elec. Sup. Co 4 Guar, bb. Soc ae 7 3 0| Feb. Aug à | 33 || Bt.) 47 р Do. 4 per Cent. Mort. Deb. piace Sete t5 -(0 6 6 Jon, July 58 14 
5 2/6 | Charing Cross (W. ‘End & City) El. Rope Co 8 - 2 5 oe ЕА Aue Meri Precis Rjectriest Жие a os 1-3 | > Магы * А 
t 2/3 Po 33 рег Cent, Pref. ..... | 4—4 EE S | xw а. 80 | 416 0 Маг Sept 
( sd. 04-97 4 2 6|Jan,July | . " 9| .. | ро. 6 per Cent. Pref. non-Cum.. 2-13 | | ‚Зер 
St. 4% Po. 4 per Cent. Deb. Stock red.. na. 6 9 6 Jan, July .. || St.) 43 Ро. 4, per Cent. Perp. Ist Deb. Stock 85-91 4 19 0 | Mar, em e| 
5| 9/8 + Do. City Unde eae КЫР Cm. Pref. 28-06 с 4 MEL .. St. 44% t Do. Perpetual 2nd Deb. Stock ......... 11—14 6 0 9|Jan,July| .. | .. 
5 2/3 | Chelsea Electric Supp 1015 ie: | 4 € 6'| Jene. Deo 10653 | .. || 5120/0, СаденЧер S \ аце Con. Ord.. 0, Ath 7 2, 6 |Jan, July 
St. 447 o. ne Cent. «i. Stock (red.) . 9y 93 6 3 0 Feb, Aug | | .. || 5 9/6 |t Do. 5 per Cent. Cum. Pref. . bk |4 9 J Jan, Jux 
101-770 | City of London Blectric Lighting Ord... | n ih 418 о | Jan, July 9 St 437 Do. jer Cent. let Mort Debs, (red.) 1 4 -l 4 8 6 Хох, Мау ө». | os 
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The Radio-Telegraphic Convention. 

THE report of the Select Committee appointed to con- 
sider whether Great Britain should ratify the Radio-Tele- 
graphie Convention has now been published, and is a 
somewhat lengthy document. In our last issue we gave 
the chief points of the report, and next week we may give 
a more lengthy abstract. Perhaps the most interesting 
part of the report is that dealing with the position of the 
Marconi Company. It is evident that the company had 
in mind the probability of compulsory intercommunication 
so far back as 1904, for in their agreement with the Post 
master-General in that year the Company undertook, if 
required by the Government, to accept the obligation to 
interchange messages with ships and shore stations in 
the United Kingdom equipped with other apparatus ; but 
in giving this undertaking the Company introduced the 
words “without prejudice to the patent rights" The 
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| Marconi Company contend that an ОТТЕ 80 8 


inter communication between different systems under an in- 
ternational convention must result in an infringement of their 
patent rights, and they protected themselves accordingly. 


The Committee are of opinion that the Marconi Company 
will benefit by the ratification, because a number of steam- 
ship lines will probably make use of Marconi appa- 
ratus under the new conditions, whereas at present they will 
not do so on account of the difficulty of messages being 
refused by one company or another. On the other hand, 
if the Convention were not ratified, and if the Marconi Com- 
pany adhered to their policy of refusing to accept messages 
sent by apparatus other than their own, then the Govern- 
ments ratifying the Convention would certainly have all 
Marconi apparatus removed from ships and stations under 
their jurisdiction. Although the Committee consider that 
the Marconi Company have exaggerated the case against 
ratification, they are reluctant to make any recommen- 
dation which would be injurious to the г working of 
the Company’s business, and they go so far as to 


| recommend that if the business of the Company suffers, 


compensation should be paid from the date of the Conven- 
tion coming into operation for a period of three years 
according to any falling off of business, so that the Com- 
pany may adapt itself during this transition period to the 
new condition of things. Apart altogether from the posi- 
tion of the Marconi Company there were many points to 
consider. One of these was the importance of securing facili- 
ties for Lloyd’s, ensuring the prompt transmission of reports 
of any maritime casualties. If the Convention were not 
ratified there might be retaliation of a kind to seriously 
affect this almost national British institution. 


With regard to the simple question of ratification, the 
Committee had three courses to consider, namely, ratifica- 
tion, rejection and postponement. The Committee are of 
opinion that rejection would throw doubts upon the sin- 
cerity of Great Britain, considering that she took a 
prominent part in the Conference and that the Con- 
vention was modified in many important respects in 
order to meet her wishes. Further, it would create a 
direct and powerful motive for the erection of stations 
on foreign territory. Foreign ships and coast stations 
would seriously interfere with British statiens, the develop- 
ment of our service would be much embarrassed, апа the 
use of Marconi apparatus would be more restrieted. With 
regard to postponement, no evidence was given in its 
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favour, and such a policy would in no way diminish any 
Moreover, 
if the Convention were brought into operation without 
referénce to Great Britain, this country would have no 
influénce in interpreting and enforcing the terms of the 


of the unfortunate results following rejection. 


Convention. Further, Great Britain can withdraw, by 
giving 12 months’ notice, if desirable. As to the third 
alternative—namely, ratification—the Committee considers 
that the Convention facilitates the use of wireless tele- 
graphy, provides the means of preventing confusion, 
secures general freedom of communication, and will give 
tree play to all systems, thus encouraging the general 
progress of invention in connection with wireless tele- 
graphy. Among advantages which are important for our 
Navy and national defence, the Committee mention the 
facts that stations must not interfere with one another, 
that certain wave-lengths are reserved for naval use, that 
international sanction is obtained for such censorship 
arrangements as may be necessary, that the effect of the 
Convention will be to encourage the erection of stations in 
British territory, that the Convention has been framed 
with careful regard to the interests of our Colonies, and, 
lastly, that, although Great Britain can withdraw by giving 
& year's notice, no alteration can be made to her detriment 
without her consent. 
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Faults in Underground Cables. 

Ir is not often that particulars of cable breakdowns are 
published, and for that reason the tabulated causes of 
failure given by Mr. C. E. PHELPS, which will be found on 
another page of this issue, will be of interest to all cable 
users. This particular table refers to Baltimore, and re- 
cords under different headings the cable failures which 
have occurred there during the last seven years. What 
is particularly striking is that, out of a total of 148 cases of 
faults, distributed over seven years, no less than 58 were 
occasioned by damage caused by picks or bars driven into the 
ground, whilst only three were attributed to defective cables. 
Altogether 55 per cent. of the total faiiures were attributed to 
mechanical damage and 20 per cent. to electrolysis. Such 
figures prove that very little improvement can be expected 
from the manufacturer's point of view, and that the methods 
adopted for laying and protecting the cables are of chief 
importance. It must, however, be noted that half of the 
cases of mechanical injury occurred during the years 1904 
and 1905, when extensive street improvements were in 
progress. There is much to be said in favour of the 
author's suggestion that station engineers should make a 
point of publishing such records, and should place their 
experience at the disposal of each other for the general good. 


Light Railways. 

AT the recent Engineering Conference in London a paper 
was read by Mr. W. Barrington on “ Light Railway Policy,” 
in which the author drew attention to the great develop- 
ment of light railways on the Continent, and expressed the 
opinion that sufficient attention was not paid to them in 
this country. This seems to be also the opinion of the 
Light Railway Commissioners, for in their annual report to 
the Board of Trade, an abstract of which appears elsewhere 
in our “ Notes," they state that “Light railways are much 


needed in many parts of this country, and many of the 
lines proposed, but поё constructed, are in fact necessary 
to admit of the progress, or even the maintenance, 


of existing trade interests. In fact, they consider 


that the prevention of depopulation in rural districts is 
largely bound up with, the provision of better means of 
locomotion. The construction of many of the proposed 


lines seems to be prevented by financial difficulties, and in 


order to facilitate matters the Light Railway Commissioners 
suggest that the Light Railways Act of 1896 should be 
amended. For other reasons we advocated the amendment 
of this Act a few weeks ago, and it is quite evident that 
the measure now failsto meet the situation, however effective 
it may have beeninthe past. Now that the Light Railway 
Commissioners have found the Act ineffective we may hope 
that some Parliamentary action will be taken to render the 
construction of such lines more feasible, though tramways 
and motor omnibuses are now an important factor which 
cannot be neglected and will increasingly hamper the 
development of light railways. 


== 


Idle Currents. 

THE subject of “idle currents appeals very strongly to 
engineers in charge of alternating-current supply systems, 
and this is especially the case where motor loads of low 
power factor are distributed over a large network. For 
dealing with these “ idle” currents at Sheffield, Mr. CRIDGE 
described in his Paper, read before the Incorporated 
Municipal Electrical Association, an abstract of which 
appears elsewhere in this issue, the system of utilising 
synchronous motors which has already been adopted else- 
where in several cases with satisfactory results. It would 
certainly seem feasible to utilise, as synchronous motors, 
existing generating sets which, owing to their small 
size, have become practically useless for generating 
purposes, and this method would prove more parti- 
cularly advantageous if such machines could be dis- 
posed of to large consumers, so that the cost of attention, 
&c., would be avoided. We have recently heard of a scheme 
for charging a lower rate for energy supplied to those 
consumers who would adopt such motors for driving their 
works, but owing to the extra trouble and expense involved 
in starting such machines, the offer would only appeal to 
consumers deriving their power from one large motor which 
could be run with but few stoppages. 


— — — $- ciliis — — 


Personal. Dr. Rawson has been appointed Principal of 
Battersea Polytechnic, in succession to Mr. S. F. Wells, who 
leaves for Egypt in September. 


University College School. — The King has graciously ac- 
cepted the invitation of the Council to publicly open the new 
school buildings at Frognal, Hampstead, on Friday, quly 26th. 


Society of Chemical Industry.— This year's annual meeting 
of the society took place in Birmingham on Wednesday. 16 
was decided to hold the next annual meeting at Newcastle 
on-Tyne. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Garachico (Teneriffe)—Santa 


Crus de la Palma. July 12, 1906 — 
Grand Canarv— Lanzarote. Sept. 18, 1906 .. — 
Panama Buenaventura... Feb. 28, 1907 Mar. 12, 1907 
Buenaventura—Santa Elena.. Feb. 28, 1907 Mar. 12, 1907 
Faroe Islands—Shetlands.... July 8,1907 .. — 


Trinidad Demer ara July 9, 1907 — 


— — 
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"Royal Assent. The Royal Assent to tho following new 


Acts of Parliament was declared on July 4th :— ^ 

West Riding Tramways, North-East London Railway, Bolkestone, 
Sandgate & Hythe Tramways, West Yorkshire Tramways, Birmingham 
Corporation, Middlesbrough Corporation, Transporter Bridge and Metro- 
politan Railway (Pension Fund). 

Institution of Mechanical Engineers.—The summer meeting 
of this Institution is to be held at Aberdeen from Tuesday, 
July 30th, to Friday, August 2nd. Among the Papers to be 
read are: “An Electrically-controlled Single-Lever Testing 
Machine,” by Mr. C. E. Larard ; and “ Cableways used on 
Shipbuilding Berths,” by Mr. J. M. Henderson. 


Society of Arts.—The Society of Arts conversazione was 
held on Tuesday evening in the gardens of the Royal Botanic 
Society, Regent’s Park. The rain which fell during a con- 
siderable portiou of the evening reduced the attendance some- 
what, but there were about 1,000 guests present. These were 
received by the chairman, Sir S. C. Bayley, and other mem- 
bers of the Council. In the grounds, which were tastefully 
illuminated for the occasion, a Watteau " pastoral play, 
entitled La Marquise,” was performed by Mr. Patrick Kirwan's 
* Idyllic Players," and in a marquee was an exhibition of roses. 
А selection of music was performed by the string band of the 
Royal Marine Light Infantry (Portsmouth Division) and by 
the band of H.M. Coldstream Guards; whilst a concert and 
entertainment, under the direction of Mr. Patrick Kirwan, 
were given in the Club House twice during the evening. 


Tramways and Light Railways Association.—The Official 
Circular for July deals chiefly with matters relating to the 
Association; the progress made by the'Special committee on 
Brakes is reviewed; the final report presented to the Council 
by the Special committee on “ Income-tax Assessment, and 
adopted by the Council, is given in full, together with six 
appendixes ; also copy of a reply received from the Board of 
Inland Revenue intimating that Sir Henry Primrose, chairman 
of the Board, would consent to receive a deputation from the 
Association to discuss this report; further mention of the 
Postmaster-General’s clause in regard to the use of tramway 
poles for the support of Government telegraph wires ; a circular 
letter of the Association to its members, inquiring whether 
they would agree to be bound by arbitration on the ques- 
tion as to who shall bear the cost of inserting fuses and heat 
coils into the Postmaster-General’s telegraphs, the arbitrator 
to be appointed by the Board of Trade, &c.; and Major 
Pringle's report to the Board of Trade on the accident which 
occurred on April Ist last on the Croydon & District Tramways. 


Light Railways.—The annual reports of the Proceedings of 
the Board of Trade and of the Light Railway Commissioners 
under the Light Railways Act, 1896, for the year ended 
December 31, 1906, has been issued. Twenty-three fresh 
orders were submitted to the Board of Trade by the Com- 
missioners for confirmation. Of these orders 11 were con- 
firmed, in addition to 17 of the orders which were before the 
Board of Trade on December 31, 1905. The Commissioners 
point out that the Act has now been in force for 10 years, 
during which period 545 applications for orders have been 
received, 313 orders made, and 282 orders confirmed. The 
Commissioners in their report draw attention to certain points 


as follows :— 

1. The large number of applications made to us in the early years, and 
the great falling off in recent years. 

2. That although, up to the end of the year 1906, orders authorising 
the construction of about 1,730 miles had been confirmed by the Board 
of Trade, only about 550 miles had then been opened for traffic; and that 
the mileage of lines then open was much less in proportion to the mileage 
sanctioned in the case of lines constructed on their own land, than in the 
case of lines more of the nature of tramways. 

8. That in other countries, where the mileage of main lines of railway 
in proportion to area and population is roughly tbe same as in this 
country, the mileage of Light Railways already constructed is con- 
siderable, while many additional lines are under construction or about 
to be constructed. The figures relating to France, Prussia, and Bel. 
gium are given in the Paper contributed by M. Colson, chief engin- 
neer of bridges and roads in France, to the International Rail- 
way Congress of 1905—viz., at the end of 1903, of Light Railways 
(a) in France 6,150 miles were in full working at an average cost 
of £4,500 per mile (earning £275 per mile per annum) ; (^) in Prussia, 
3,730 miles at £4,180 per mile (earning £310 per mile per annum); and 
(c) in Belgium, 1,430 miles at £3,400 per mile (earning £320 per mile per 
annum); while in Great Britain only 186 miles had been constructed. 
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"The sotual cost per mile of lines construeted in Great Britain was not 


given by M. Colson, and the figures 
average cost of £5,860 per mile. 

The experience gained by the numerous local inquiries made by us 
during the past 10 years has satisfied us (a) that light railways are much 
needed in many parts of this country, and that many of the lines proposed, 
but not constructed, are in fact necessary to admit of the progress, or 
even the maintenance, of existing trade interests (including, in that ex- 
pression, fishing, and the great industry of agriculture) ; and, further, 
(b) that improved means of aacess are requisite to assist in retaining the 
population on the land, to counteract the remoteness of rural districts, 
and also, in the neighbourhood of industrial centres, to cope with the 
difficulties as to housing and the supply of labour. | 

Proposals for new lines are now infrequent owing to the various diff- 
culties in carrying them to a successful completion, and especially in 
regard to lines on their own land the cause of the falling off is largely due 
to the difficulty of raising the necessary capital, even when part of it is 
provided with the aid of the State and of local authorities. 

We think that an improvement could be effected, enabling the con- 
struction of many much-needed lines, by an amendment of some of the- 
provisions of the Light Railways Act, 1896 ; and by a reconsideration of 
the conditions under which financial or other assistance should be: 
granted to such lines by the State, by local authorities, and by those 
more directly or indirectly benefited in each case. 


Obituary.— We regret to record the death of Herr G. Winter, 
which occurred on June 19th. The deceased will best be re- 
membered as the co-inventor of the Winter-Eichberg system. 
of single-phase commutator motors. Не was for a time with 
the Austrian firm of Kremenezky, Maier & Co., and after- . 
wards he held а post with the Austrian Schuckert Co. Не 
then joined the Osterreichischen Union E.-G., with whom he 
remained till they became amalgamated with the Allgemeine 
Elektricitäts Gesellschaft. Since then he has been in practice 
as a consulting engineer. 

The death occurred at Hartfield Grove, Coleman’s Hatch, 
Sussex, on Sunday last, after a very short illness, of Sir 
Spencer Walpole, K.C.B., in his 69th year. Sir Spencer 
entered the public service as far back as 1867, and, after 
occupying various positions, became Secretary to the Post 
Office in 1893. In that position he introduced many reforms 
and innovations. In 1899, at the age of 60, he retired from. 
his direct association with the Post Office. Shortly after his 
retirement proposals were made for the construction and laying 
of an “‘all-Red " submarine cable іп the Pacific from Canada 
to Australia, and the outcome of these proposals was the for- 
mation of the Pacific Cable Board, of which Sir Spencer was 
chairman till the time of his death. He was the author of the 
annual reports issued by the Board, in whose proceedings he 
took a very active part. His fame in literature was consider- 
able, and he was a distinguished figure at the Atheneum Club. 
He was a son of Spencer Walpole, thrice Home Secretary 
under Lord Derby, his mother being a daughter of Spencer 
Perceval, the Prime Minister who was murdered in the lobby 
of the House of Commons. Sir Spencer’s father was a promi- 
nent member of several Conservative Governments, and he 
may be said to have himself been born into the public 
service. 

It is with sincere regret that we learn of the death of Mr. 
F. Moll, M.I.E.E., which occurred on the 3rd inst. at West 
Studdal, Dover, in his 62nd year. Mr. Moll, who was a 
graduate of Berlin University, joined the Electric & Inter- 
national Telegraph Co. in 1865 under the late Sir Henry 
Fischer. On the foundation in 1868 of the Indo-European 
Telegraph Co. he transferred his services to that company, 
taking charge of their London station, besides holding the 
chief accountancy to the company. Mr. Moll, in conjunction 
with the late Mr. W. S. Andrews, represented the Indo Com- 
pany at the various International Telegraph Conferences, from 
that at St. Petersburg iu 1875 to that at Budapest in 1896. 
128 genial manner and upright character gained him many 

riends. 


are not available, but he quotes an 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, July 13th. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY, 
3 p.m. Visit to the Rotherhithe Tunnel Works, Shadwell. 


SATURDAY, July 20th. 
JUNIOR INSTITUTION OF ENGINEERS. 
Visit to R. M. S. Oruba and the Tilbury Dock Pumping Plant, &e: 
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ON THE Loss OF ENERGY IN THE DIELECTRIC 
© OF CONDENSERS AND CABLES. 
| BY DR. BRUNO MONASCH. 


(Concluded from page 463). 


Summary.—After dealing with the subject historically, the Author 
gives a method of measuring dielectric losses and discusses the sourees 
of error to be avoided. He then considers the effect of different 
wave forms, frequency, change of temperature, &o., and gives measure- 
ments on various dielectrics and cables. Finally, the loss ocourring in 
cables under working conditions is discussed, and quantitative figures are 
given. 


TII.—QUANTITATIVE MEASUREMENTS. 


Fig. 8 shows the arrangement used in all these tests. 
Throughout these, w, and w, or w, served for producing balance. 
(a) Condensers.— In Table XI. I give the results of some of 
the tests made by this method on condensers. 
The calculated values given in this table were found as follows: 


c, was ascertained by the equation с, = ant The angle y is 


8 
the complement of the angle of phase difference between 
voltage and current. It is obtained from the data of the 
bridge by the equation tan у= nn, the phase difference be- 
tween the fundamental components of voltage and current 
being equal in the arms AD and AF of the bridge. The loss 
at 1,000 volts in watts per microfarad may be derived from 
equation (2') by writing this latter in the form 
Amn. net. oE =n tan /. c E, (2") 

Putting herein c,=1 mfd., Е = 1,000 volts, the values given 
in the table are found. Whether this method of calculation 
is permissible depends upon two conditions—namely, that the 
loss at the same frequency is proportional to the square of the 
voltage and to the capacity. The first condition has already 
been proved to be fulfilled ; the second will be shown to be so 
by the results of tests to be given later. 


(b) Cables.—The 10 cables particularised in Table II. were 
tested at both the frequencies 86 and 50. The results of these 
measurements may be of interest, as results relating to cables 
with impregnated paper insulation are very scantily repre- 
sented in the literature" hitherto available. Moreover, it may 
be remarked that, when testing pieces of cable only 5 metres 
in length at 1,100 to 1,500 volts, I was able by this method 
to obtain far more accurate results than those arrived at by 
the methods hitherto used at much higher voltages and on 
lengths of cable of 350 metres and more. 

Tables XIL, XIIL, XIV. and XV. contain results found on 
the 10 cables given in Table II. 

The remarks given in the column headed “ connection“ 
indicate that the conductors written at the left hand formed 
the high-tension coating, that is to say, they were connected 
to the point A of the bridge, the others and the sheathing being 
joined to the point D of the bridge; e.g., *1, 2 and 3, Sh" 
means that the loss was measured between the conductors 1 
and 2, forming the high-tension coating (joined to the point A), 
and conductor 3 and sheath, making the second coating. The 
capacities c, and c; are given in units of 10-3 mfd. The tests 
on cables П., VIII. and X. are given completely in the Tables 
ХП., ХПІ. and XIV. ; Table XV. contains an abstract of the 
tests made on the other seven cables—:.e., the results of one 
measurement out of the test carried out on each of them. 

First of all it may be mentioned that all these tests on cables, 
possessing three conductors or more, involved a means for 
checking the correctness of their results and thus for recognis- 
ing the arrangement to be sufficiently free from the errors 
alluded to in the first part of this Paper. As is known, the 
charge С), of a conductor belonging to a system of conductors 
charged to potentials V., Vi, . . . Va may be 
expressed by the equation 

Q;2c4(V; - V) Tc V. - Vi) +. 

The quantities c, cn. ., the so-called “partial capacities 

* P. Humann, Lc. Discussion on Mr. Mordey’s Paper, Capacity 
in Alternate-Current Working," read before the Institution of Electrical 


Engineers, London, The Electrician. Vol. XLVI., p. 512, 1901. Ch. V. 
Drysdale, The Electrician, Vol. XLVI., p. 890, 1901. 


occurring herein, prove to be negatively equal to the induction- 
coefficients gio, ф,... in Maxwell's equation 


Q. = 9 Vo T daVi +... 


In the case of a symmetrically constructed cable with three 
conductors there are only two different values of partial 
capacities — viz., that between two conductors which may be 
denoted by ci: and that between each conductor and the sheath- 
ing, со. Now, in the tests the conductors were arranged in 
three different groupings. The effective capacity —i. e., the 
ratio between the charge on each of the coatings of the con- 
denser in question and the P. D. of the two coatings, is easily 
calculated to be (a) cio + 201% if one coating is represented by 
one conductor, the other by the two other conductors and the 
sheathing ; (b) 2010 + 2c if two conductors form one coating, 
and the third with the sheathing the other one; (с) 3010 if 

the three conductors are used as one coating and the sheathing 
the other one. As these effective capacities are also measured 
in the tests, three equations are thus obtained, each of which 
must comply with the values of c; and cio calculated from the 
two others. If this is found to be so, the measurements must 
have been correct —;:.e., all the errors have been made negligible. 

The agreement is a perfect one. In Table XII., for instance, 
there results from the measurements in the groupings (a) and 
(b) Cy = 0:70, с. =0:28, ; from (a) and (с) ci: = 0:23,; from (b) 
and (c) cin = 0:23,; from (с) e9—0770,. 

Now, as regards the loss in the cables, the tables show its 
quantity to be small throughout. Cable III. exhibits the 
smallest loss of them all by far ; its lossis but very little greater 
than that in flint glass (cf. Table XI.). In contradistinction to the 
nine other (paper-insulated) cables, each conductor of cable III. 
was СОА by а layer of rubber, 2-3 mm. in thickness, the 
remaining space within the sheathing being filled in with im- 
pregnated jute. 

For comparing the loss found in the different measuremente 
on the same cable, у, or here also wą» may be considered. Ав 
already proved, the constancy of the product с, 10, shows the 
proportionality of the loss to the capacity ; c, having been kept 
constant in the tests given in Tables XII., XIII. and XIV., the 
proportionality in question can be concluded from the constancy 
of w, As the tables show, this proportionality is fulfilled in 
а very approximate way, as completely at least as can be ex- 
pected taking into account the dissimilarity of stratification of 
the dielectric in the different parts of the cable-section. At 
least а very near proportionality of the loss to the capacity 
therefore can be accepted. 

The last point to be considered is the connection of the loss 
in the cables to the frequency. Only in the case of cables 
VIII., IX. and X. are the results obtained at the two different 
frequencies strictly comparable with each other, since only 
these tests were made under the same circumstances and shortly 
after one another. It was not possible to carry out the seven 
other tests similarly. The values of у, found at both the fre- 
quencies in the tests on cables VIII., IX., X., prove to be equal 
to less than 2 per cent. А similar coincidence is noticeable in 
all the other cables except cable I. Here the product n tan / 
will be found to be nearly equal at both the frequencies. What 
this means is seen from equation (2"). If the product n tan y 
remains unchanged, the loss is independent of the frequency ; 
with respect to the loss the dielectric of cable I. therefore be- 
haves like ап ohmic resistance. This, together with the com- 
paratively high loss, makes it probable that cable I. owes its 
loss principally to leakage in the ordinary meaning of the word. 
In all the other cables, however, y had nearly the same value 
at both the frequencies, that is to say, the loss at equal capa- 
city and voltage is proportional to the frequency. 

Hence there results а rather simple relation for the loss, 
valid enough within the interval of frequencies used for tech- 
nical purposes. Denoting by v the number of periods per 
second, and by c the capacity of the cable, we may write 


ASK. v. c. E?, where = 2 tan y. 


For a given dielectric the phase-difference y, therefore, may 
be considered as a constant, 2 tan Y would be the loss 
taking place in a condenser of capacity 1 during a cycle at the 
voltage 1. 
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| Table XI. 
Frequency e | an nu 
у з : : . lts in wa 

uu nj2r. E. mid. Wg. | 104. | We. | Awa in mi. tan y y то is шт 

Mica Condenser, Siemens & Halske 85:6 .. |202 x10-8/108:0 | 500 | 6,600| 250 |981 x10-3| 000717; | 0°24! 40 8869 
Flint-glass Leyden jar............ 86:1 1,500 | 1:51, x 10-3 802-1 | 200. | 4,500) 380 | 1:00, х 10-3, 0:00869, | 0^12' 40" 1:99» 
Eleven Grisson condenser plates. . 5 is » 577°8 | 500 12,200 830 |1:81,x 1073, 001002 0°84" 30" 5°42, 
S А И ЖЫНЫ d" 501 1,200 3s 572:4 | ,, 23, 600 | 1,000 |1:827х 10-3 00112 0°38’ 50” 3:55, 


* It is possible that some of the plates were not the same in the two measurements, the results obtained, therefore, being not strictly 
comparable with each other. 


Table XII.—Cable II. Length 5:3 Metres. 


n/2 = 86:1 n/2x = 50°7. 
Connection un —- 3e: 3 "M aa 
E. | 103. | wy! Ca. 103. Aw. Cı tan y y. E. | ws. | v, C2 we. A2. ©, tan y. | y 
1 and 2, 3, Sh. ../1,500 [259-6 | 200 |1:519 | 19,500 | 370 [1-17 | 001602 | 0°58’ 5" 1,100 500 j87-6 | 1°515| 37,800 200 1:176 | 0-01829 | 192 52" 
2 „ 3, 1, Sn. „ 2565 , , 19,700 ,, 1-18, 10:01619 | 0°55 39" „ „ 3914 ,, 37,800 „ |1185 | 0°01829 rz 52" 
8, L2,Sh .., „ [2546 „, „ 19,700 „ |1°193 | 0°01619 | 0°55’ 39“ „ „ 1994:5 „, 37,600 „, |1:19, | 0:01819 152 32" 
1,2 „ 8, Sh. „ |161°8; „, „ 19,700 „ 1:87, | 0°01619 | 0°55’ 39] „, 401·7 5000 „ 37,800 „ 1890 001829 152 52” 
2, 3 „ 1, Sh. „ 1601, „ 19,700 „ 189, 001619 | 0°55 39“ „, 3983 ,, „ 38, 100 „„ 190, 0 01844 1°3' 22 
3,1l 5; 2, Sh. 55 1608 „ » 19, 700; ,, 1890 0:01619 | 0°55’ 39"|. .. ee ee "m ee es аж, . 
1,2,3 „ Sh. . „ |1438, „, 19,700 „ 2120 | 0-01619 | 0°55’ 39”, „ 8566 „ , 37,300 „ |2:12910:01805 | 1°? 3 
| Table XIII.— Cable VIII. 
121 = 86:1. n|2r = 50:1. 
land 2, Sh. . . 1. 200 |348°3 | 500 1:51, | 19,800 | 300 |2-18, 10-016271 0°55’ 56" 1,200 |346-2 |500°0 1:51 | 84,800 | 200 |2°19, |0:016640 0°57" 12” 
2,, LSh. .. , 18497, „ „ |19,800| „ 2:17, 0-016271 0°55' 56“ „ 18471 „ 34,700 „ 2186 95016592 0°57' 2" 
13-4 Sh. „ 2713| ,, 4. 119,000| ,, 2.799 0-015613|0753' 40“ „ |27000! „ „ | 38,200] „ 2813 07016875 | 0°54’ 34 
Table XIV.— Cable Y. u 
B п[9х = 86-1. 1027 = 50:1. 
1 and 2,8, Sh. . 1, 500 266-2 | 500 11:51 18,700 270 :2-853 (0-015367 [0°52 49” .. | .. 2s ss S 
2, 3, 1, Sa. „ 12672] „ » 118,900 | ,, 2842 0-015531 |0°53’ 230 | da E 
3 „, 1, 2, Sh. „ 2706 „ „ 118,900 | ,, 2˙80, 0015531 |0°53' 23" T PEN 
1,2 4 8, Sh. „ {163°2] „, „ 118,700 | ,, 4-65, 0-015867 0°52’ 499 T "m „ i scs 
2, 3 „ 1. Sh. „ 1633 „, „ 118,700 | ,, 4650 0015367 052“ 49" 1,450 161˙2 500 | 1:519 31,300 300 4°71,|0°014966 |0951' 27" 
8,1 „, 2, Sh. „ 1638, „, » 18.700, 463.0015367 |0?52' 499 е г " N ene T ve 
1, 2, 3 „ Sh. „ 139-6 „, „ 138,600 ,, 5°44, (0-015285 0°62’ 82" 1,450 137-7| 500 1:51, 31,300 300 5515 0014966 0951'27" 
ИНОГО Table XV. „ e 
| / 22 = 86. п / 21 = 50 
Cable. Connection. - — - iuis rude 
| ei fan y y. с, tan y y. 
i RU UNE 8 and 1, 2, Sh. 0:85, 002301 | 1?19' 5" 0:866 003920 2°14' 41" 
Ооа 3,1 „ 2, Sh. 1:17, 0003821 0°13’ 8" 117, 0:005081 0°17' 28 
11 1,2 , 8, Sh. 3°50 0:007190  . 0?24' 43" 3:51 0009515 0°32’ 48" 
Vi. Жекей 1,2,3 4, Sb. 4°35 0:007281  . 0°24’ 52" 4°85% 0`007985 0°27’ 27" 
VV 3 „ 1, 2, Sh. 2°89, 0:009779  , 0*33' 37" | 2:90, 0:010065 0°34" 36” 
MIL eee 1,2 ,, Sh 2°85; 0:010765 0°87' Q^ | 2:86, | 0:011763 0^10' 26 
. 3 „ 4, 1, 2 8h 2°82, 0:014956 | 0°51' 25” | 2:83, | 0:015109 0°51’ 56" 


IV.—Loss IN CABLES UNDER WORKING CONDITIONS. 


l. In all the measurements on cables here described, the 
conductors of the cable, including the sheathing, were so 
arranged as to possess only two different values of potential in 
every moment. This does not take place, of course, when the 
cable is working ; but the loss arising by any mode of work- 
ing may be easily calculated from the results of the tests. The 
course to be taken for this purpose may be recognised in the 
following way :— 

А eondenser exhibiting а loss may be considered in which 
the P.D. E, existing at every moment between its coatings. 
has an angle of lag (90 — y) with respect to the current I, 
Denoting by I., the momentary value of the charging current 
i. e., of that component of the current possessing a lead of a 


quarter of a period, as compared with the P.D., we find the : 


energy contained in the electric field of the condenser at the 
time / to be 


t 

W. = / E, I. dt, supposing t= 0 at the moment ће P.D. is zero. 
0 

Siuce E, = Emax. sin nf and I. = Imax. cos y cos nt, where Ena. 


and Imax. denote the amplitudes of the respective quantities, we 
obtain i 
1 


W. 25 


electric energy W. = P Ema Imax. COS V. 


Е, us. Inas. COS sin 21, and the mean value of the 


Comparing herewith the work wasted in the cond enser 
during a period 


Om 1 . т 
dr А ТЕТ. ein V2, 
дт 
we determine the ratio W. A tan 9g. (3) 


This is, except for the factor 2, the quantity which we have 
already proved as keeping the same value for a given dielectric 
at all voltages, capacities and frequencies. The constancy at 
different frequencies, however, here need not be considered, 
and only the loss at the same frequency may be regarded as 
a constant fraction of the mean electric energy. 

For finding the loss which takes place in the cable when 
working under given conditions, only the amount of energy 
contained in the electric field in the case in question need be 


1 
determined. This amount is given by the formula W,, = UE 


in which Q, is the charge on the conductor at potential V;. 
I will only give the results arrived at by this method of calcu- 
lation in two cases of special interest without giving details of 
calculation. : 
(a) In the case of a symmetrically constructed cable with 
three conductors carrying three-phase alternating current, the 
neutral point of the system and the sheathing of the cable 
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being connected to earth, then the electric energy is found to` tively ; it represents—fairly approximately. the loss in the 


be constant and to amount to We=5 (C10 So) E! if by E is 


denoted the effective voltage of each of the phases. 

Here it would have been possible also to find the loss directly 
from the results of the tests by taking into consideration its 
proportionality to the capacity and to the square of the 
voltage. But the method of calculation already explained 
possesses the advantage of enabling us to ascertain the loss in 


other cases in which a capacity, as defined by a constant ratio 


between charge and voltage, is no longer present. 

(b) As a case of practical interest, for instance, that of a 
three-phase-current cable may be mentioned, in which one of 
the phases is connected to earth. The mean electric energy is 


then W. = (с + 5c) E? E having the same meaning as 


before. The loss is therefore nearly twice as large if a phase is 
earthed than if the neutral point is connected to earth. 

Cable II. may serve as a numerical example of the method 
of calculation just discussed. Its three-phase current capacity 
d. e., the constant ratio between charge and potential of 
each conductor existing if the neutral point is earthed—is 
ca = Со + 905 = 0274 mfd. per kilometre. In this case (cf. 
case а) the loss taking place at 50:7 periods per second, at a 
pressure of 11,000 volts for each phase, supposed to be the 
same along the whole cable, is found by equation (3) to be 


А = 2n tan YW, = 3n tan jc,E! = 580-17 watts per kilometre. 


If 100 km. of this cable were continually acted upon by a 
pressure of 11,000 volts, during а year the energy wasted 
would amount to 508,228:92 kw.-hours. 

2. There should also be some interest in the question as to 
how the loss in the dielectric influences the phenomena occur- 
ring when alternating currents are flowing through long cable 
lines.* In order to inquire into this question and to recognise 
the action of the loss as clearly as possible, I have made calcu- 
lations as to a cable at no load —i. e., with open circuit—for 
lengths of 50, 100, 150 and 200 km. For this purpose I took 
the case of a cable given in the book just referred to (p. 78, 
Table V., No. 7) and introduced into the calculation the loss 
found in cable No. IL, which I experimentally tested, and the 
data of which very nearly coincide with those of the cable dealt 
with in the book. In Table XVI. the results of this calculation 
are compared with those given in the book, obtained without 
taking account of the loss. The notation is the same as in the 
book. As may be seen by the table, the quantities c, y, I, are 
but slightly altered by the loss: c, the ratio of the voltage at 
the central-station end and that at the far end of the cable, is 
somewhat increased, the increase of voltage from central 
station to the far end, therefore, is somewhat reduced; y, the 
phase angle of lead of the voltage at the central-station end, as 
compared with that at the far end, is somewhat increased; І, the 
current in amperes taken by the cable at the central-station 
end, is first slightly increased, but is reduced for greater dis- 
tances; ¢,, the angle of lead of the current with respect to the 
voltage at the central-station end, is reduced by the loss. 

The most interesting result, indeed, is that in regard to 
À,, the power taken up by the cable at the central-station end 
in kilowatts per phase at a pressure of each phase of 10,000 
volts. ДА, is the difference of the waste of power А, when the 


: o. — Table VII. 
— | — 50 km. 100 km. 150 km. 200 km. 
с J; Without loss | 099195 | 0-96866 , 093388 0.89368 
With „. 099216 096978 0-93636 089815 
( Without „ 0 53, 27, 3° 37 14, 8 21 28" 15,21 1" 
Y \ With „ | 0°54’ 0" | 8° 39 23“ 8? 25' 51" | 15° 27' 35" 
p f| Without „, 32849 | 06-727 10244 140118 
I With „. 32-885 | 66-703 102 39 189-892 
‚ |! Without „ 89 20 25 87° 30°38” 84°15' 59” | 79° 23' 58" 
?! | With , 8819 2" 86°27'40" 83° 11'56"| 78° 18 50" 
A, Jo Without ,, 3:782 28:983 102-340 , 957-814 
| \ Wib „, 9:657 41.210 121348 | 283-201 
АА, | 5875 | 12227 | 18-908 | 25387 


* Cf. G. Roessler, Die Fernleitung von Wechselströmen.“ Berlin, 
Springer, 1905. 


dielectric. It will be gegn to increase somewhat more rapidly 
than in proportion to the length, owing to the increase of 
voltage from the central-station end to the far end of the cable. 
By considering the values of A, the loss in the dielectric will 
be noticed at shorter lengths to afford by far the greater part 
of the power wasted in the cable at no load ; at; 50 km. still it 
amounts to nearly twice the copper loss. This latter, however, 
becomes more and more prominent at greater lengths, so that 
the loss in the dielectric only comes to half the copper loss at 
100 km., one-fifth of it а& 150 km. and one-tenth at 200 km. 


SUMMARY. 


1. In all the dielectrics tested (various kinds of glass, 
ebonite, dielectric of the Grisson condenser plates, impregnated 
paper, rubber, impregnated jute) the square law is obeyed 
with perfect accuracy as soon as the voltage alone is varied. 

2. Apparent digressions from the square-law result as soon 
as another quantity by which the loss is influenced, for instance, 
the temperature, is varied ; in the dielectrics glass and ebonite, 
tested in this respect, the loss increases appreciably even with 
a small rise of temperature. In the cables tested, however, 
this departure from the square law caused by rise of tempera- 
ture originating in the loss itself does not take place except 
above the working voltage, the loss thus increasing strictly in 
proportion to the square of the voltage in these cables also. 

3. A further apparent digression from the square-law is 
exhibited by the loss in а condenser at high voltages if it 
allows point discharges to take place. In this case the loss 
eaused by the point discharges, increasing much more quickly 
than the square of the voltage, soon grows so large at high 
voltages that in comparison with it the amount of energy 
wasted in the dielectric itself is almost inappreciable. 

4. The energy-loss in the dielectric is proportional to the 
capacity and may be considered as proportional to the fre- 
quency through the range of frequencies used for technical 
purposes. 

5. Although only dielectrics with comparatively small loss 
were selected, the amount of the loss exhibits rather consider- 
able differences in the different materials tested. Especially 
in glass great variety in the loss was found with different 
kinds. The smallest loss of all the solid dielectrics tested, 
except paraffin, was observed in flint-glass, while the loss in 
the cable insulated with rubber and impregnated jute was but 
slightly greater. 

6. Owing to strict compliance with the square law, the 
quantity by which the loss is measured in the method here 
used remains the same at all voltages, and there is, therefore, 
no reason for undertaking the measurements at high voltages. 
Since exact measurements of loss can be made at comparatively 
low voltages for capacities of 0:001 mfd. and upwards the 
method presents a suitable means for determining the energy 
loss in dielectrics. As to cables, especially, far more accurate 
measurements can be made on pieces of a few metres in length 
at 1,100-1,500 volts than by the methods used hitherto on 
lengths of several hundred metres and at much higher volt- 
ages. The method, therefore, appears to be very well suited 
for technical measurements of loss in cables, and moreover, it 
might replace advantageously the insulation test on alternating- 
current cables, as it provides all the effects required by an 
insulation test on such cables and is much more to the point 
than the methods used hitherto for this purpose. 

7. In extensive high-tension cable networks the amount of 
energy wasted in the dielectric is by no means negligible. In 
the case of short or medium lengths it affords by far the greater 
part of the no-load loss, and only in very !ong uninterrupted 
cable linescan it be neglected in comparison with the copper lose. 


Wireless Telegraphy.— It is reported that a number of 
Royal Marines are to be selected for training as wireless tele- 
graphy operators in the Nore Division of the Home Fleet and 
the Fifth Cruiser Squadron. If found satisfactory they will 
eventually be transferred to the wireless telegraphy branch of 
the Royal Navy. 
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. SWITGHBOARDS FOR TESTING. WORK. 
B BY LEONARD SOLOMON. | 


Summary.—The Author considers the design of switchboards used tor 
testing purposes, and describes the switchboard at present in use at the 
Central Technical College. | | 


The design of a switchboard for'use in a laboratory of а 
technical school or the test-room of а central station must 
necessarily differ vastly from that of a central station main 
board; for not only must it be possible to connect any number 
of the experimental circuits in series or parallel, and put any 
source of power on to these circuits, but also every likelihood 
of making short-circuits must be completely removed. 

The difficulties in the design of а board that has to fulfil the 
requirements as stated above are such that it becomes neces- 
sary to weigh up the advantages and disadvantages of the 
various types of switchboard in vogue, and to see if their 
design can be adapted. 


—— 9. 
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Fic. 1.— 8mm ELEVATION ОР SWITCHBOARD. 


The three types of board usually seen in practice are (a) 
the “switch” board, (b) the “ plug” board, and (с) the “ tele- 
phone " board. 

(a) The switchboard type, which consists of a board con- 
taining (1) a number of 'bus barsfed from the various machines 
through separate switches, (2) a number of feeding or distri- 
buting bars connected to the various circuits through switches, 
is obviously not suitable for technical schools; for although 
by having а separate switch on each circuit of the board 
short-circuiting between circuits or opposite poles would be 
minimised, the number of switches required to enable the 
operator to connect any number of circuits in series or parallel 
would be so numerous as to be absolutely prohibitive. 

(b) The plug board consists of а board on which the "bus 
bars are fixed in а horizontal direction, the distributing bars 
in & vertical direction and crossing the 'bus bars without 

making any electrical connection with them. In order to 


throw any circuit on to the bus bars, plugs are screwed through 
the pair of distributing bars (to which the circuit is connected) 
to the positive and negative bus bars respectively. While 
with such a system only a limited number of plugs would be 
required, nothing would be easier than to plug one oircuit on 
to more than one pair of live 'bus bars with a disastrous result 
to board or plug or both. 

(c) In the telephone type of board the machines are con- 
nected to a number of sockets, and separate plugs for each 
circuit take the place of the distributing bars in the plug 
board. In this type the difficulties in the two former 
types of board are overcome, but only a very small current 
can be obtained, or the plugs become of abnormal size; 
further the necessary tangled crossing of flexibles is most 
undesirable. | 

Of these three systems the only type that can be made suit- 
able for all purposes is a modification of the last form, and an 
improved type of telephone board has actually been adapted 
in the manner shown in Figs. l, 2 and 6 to meet all the 
requirements of the ordinary electrical laboratory. 

This board was originally designed by Mr. William Cramp 
for the Central Technical College, South Kensington, and was 
constructed by Messrs. Reyrolle, of Hebburn-on-Tyne. It has 
now been in use for about five years, and I believe that there 
have been no instances of short-circuiting taking place through 
the ignorance of students during this period. Further, it has 
been found to answer so well the purposes for which it was 
designed that it has already been copied for use at Newcastle 
and District Electric Power Supply by Mr. Fawsett ; by the 
Professor of Electricity at the Armstrong Institute, Dr. 
Thornton ; and by Mr. Leek, of Devonport. It will be seen 
by reference to the front-view and end-elevation given (Figs. 1 
and 6) that insulated horizontal bars on vertical panels take 
the place of the telephone board sockets, while flexibles and 
plugs arranged on front horizontal panels 
form the circuit connections. Each bar 
will carry easily 200 amperes and each 
circuit flexible about 100 amperes. The 
apparatus which replaces the ordinary 
telephone plug is of a special design, and 
a drawing of one of these is shown in 
Fig. 2. Тһе rounding of the inside cor- 
ners at the bottom of the insulated handle 
is to prevent the nicking of the flexible 
cable where it leaves the plug. 

The panels of the Central Technical 
College board are eight in number, and 
of 1} in. slate enamelled on the front and 
all edges. Four of these are vertical, the 
other four being horizontal and resting 
upon supports in front of the vertical 
panels. The two smaller vertical panels, 
each 2ft. wide and of opposite polarity 
(seen to the left in Fig. 6), are for light- 
ing purposes and for charging the bat- 
teries ; while the other two vertical panels, 
each 4 ft. wide and of opposite polarity, 
have mounted upon them the horizontal Fic. 2.—Sprine Prvo. 
*bus bars above referred to. | 

The sources of power for lighting and experimental purposes 
are 12 in number, viz.: the town’s mains, a 40 kw. Bruce 
Peebles compound-wound dynamo, a lighting battery of 100 
cells, an experimental battery of 100 cells, а second smaller 
experimental battery of 20 cells, and seven small machines. 
From the cells connections have to be brought to the smaller 
charging panels. 

With so many sources of power any student engaged in a 
series of experiments can, if desirable, monopolise one of the 
above sources without being disturbed by any other member 
in the laboratory ; and on the other hand, by arrangements to 
be presently detailed, any number of circuits may be placed in 
parallel on one machine. 

To accommodate all these machines each of the large vertical 
panels is fitted with 14 horizontal gun-metal bars, each con- 
nected to its source of supply through aluminium fuses seen at 
the centre of the board. Between consecutive gun-metal bars 
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runs a projecting bar of hard black fibre to prevent the possi- be connected in series, so that different combinations can be 


bility of short-circuits by accidental contact made across two 
bars of like polarity, but with a difference of potential between 
them, and for similar reasons between panels of opposite 
polarity is fixed another bar of hard black fibre. In order to 


No. of bar. Positive. Negative. 
Ist pair ............ lst cell ............ 25th 
M Will жуаз 
Bid РЧР ( s rs FBͤ * EET 75th 
[op E Sin 100th 


Nos. 2, 3 and 4 positive are connected to Nos. 1, 2 and 3 
negative, so that 50 volts can be obtained across 1 + and 1 ~, 
2+ and 2-, 8+ and 3-, 4+ and 4- ; 100 volts across 
1+and 2 –, 2+and 3—, 3+and 4 — ; 150 volts across, 1+and 
3 —, 2-r and 4 – ; and 200 volts across, 1--and 4 —, by which 


700 Cells 


gebe, 
lw 
Lighling Battery 

7 7 FF 
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Fic. 3.—DIAGRAM OF CONNECTIONS OF CENTRAL TECHNICAL COLLEGE 
SWITCHBOARD. . | 


means it is possible to balance the load fairly evenly between 
the different sets of 25 cells. : 

The remaining pairs of bars are allotted to the town mains, 
lighting battery, Bruce Peebles dynamo, small experimental 
battery and the various machines, each pair being clearly 
labelled to avoid any mistake in making the connections. 
There were also two or three idle bars originally provided on 
each board as spares. 

The four horizontal panels in front of these machine panels 
form the circuit board. Each panel carries 12 plugs and 
damper fuses, which are connected to flexible leads as shown 
in Fig. l. When not in use these plugs rest in specially 
made holes in the horizontal panels, while the flexibles depend 
therefrom in U loops between the plugs and fuses, as shown. 

From the circuit fuses cables pass along trenches in the 
Hoor to the distributing centres, each plug and fuse being 
distinctly labelled. 

Owing to the length of the bars the crossing of leads is 
completely avoided and all danger from short circuit between 
positive and negative panels is removed, since in no case is the 
length of cable sufficient to allow it to cross to the panel of 
opposite polarity. To avoid sharp bends in the flexible cable 
the horizontal machine bars are set at an angle to the board 
face, as is clearly seen in the illustration. 

There are also provided independent flexibles with plugs 
at both ends by which means any two bars may if necessary 


a 


# 


(x3 


made with the different machines ; but in no case are students 
alowed to handle these unless in the presence of some 
capable instructor, as it is naturally possible to short-circuit 
the machines with them. | 

As & point of additional interest I may mention the two 
sets of smaller panels to the left of the main board. These 
panels contain the necessary charging booster-motor starting 
switch, the main cut-outs, the lighting bus bars, and a multiple 
way voltmeter switch so arranged that at any moment it is 
possible to read the voltage across the town mains, lighting 
battery, or other special terminals. The horizontal slate 
panels on the front support the resistances for the booster 
dynamo and Bruce Peebles dynamo fields, which are regulated 
by а small handle projecting from the panels. 

Three Crompton cut-outs are seen at the top of the vertical 
panels. These are set for a maximum current of 90 amperes 
and are placed in series with the experimental battery, one at 
each end and one in the centre. Such an arrangement is 
necessary on account of the subdivision of this set of cells. 

Below the cut-outs are two S.P. change-over switches and a 
D.P. change-over switch. These, together with the special 
switch in the right-hand lower corner and two tumblers, are 
all that are necessary for the following functions: 

1. Charging the experimental battery or the lighting battery 
from either town mains, or dynamo, through the booster. 

2. While using the dynamo as above yet throwing in the 
compounding coils for other circuits. 

3. Discharging for lighting purposes from either battery. 

4. Lighting from either town mains or dynamo indepen- 
dently of or in parallel with the charging circuit. 

5. Use of booster as above either by independent or auto- 
matic excitation. 

6. Discharging the cells through the booster for lighting 
purposes. 

It will be seen that to carry out all these variations with so 
few switches involved no little scheming, and as such an 
arrangement may be useful to other engineers a few details 
will not be out of place. 


Shunt Resistance 


7 B. Street 
2 Mains 


`7 Booster 


Dynamo Field Battery 


16-41 


Fra. 4.—DIAGRAM OF CONNECTIONS SHOWING BOOSTER DYNAMO SELF- 
EXCITING. 


The system of boosting is not unlike that of Highfield, but. 
it is not absolutely automatic ; its principle is explained in the 
following paragraphs. 

Suppose that the lighting battery is being charged from the 
Bruce Peebles dynamo, then the three switches at the top of 
the switchboard diagram (Fig. 3) will be closed in the posi- 
tions shown. From the same diagram it will also be evident 


that it is quite possible to run the booster dynamo either self 


or separately excited. Considering, first of all, the former. 
case, the switches a and b must be closed respectively to 1 and 2: 

Since the two points A and B (Fig. 4) are connected to the- 
main, there is always between them a fairly constant P.D. of 
200 volta. 

If the battery voltage be greater than this, switch S, is opened, 
80 that the current flows through the booster dynamo field in 
the direction denoted by the arrow. The charging current is 
regulated at the commencement of the charge by means of the. 
shunt regulator R. 

As the voltage of the battery increases, so grows the P.D. 
across the two ends of the dynamo field ; and hence there is 
an increase of current or exciting ampere-turns, by which 
means the booster dynamo is still capable of charging the 
battery against the increased back E. M. F. of the latter. 

Should the battery voltage fall below that of the dynamo, 
it is obvious that the current through the field (of the booster) 
would be reversed. 
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. This difficulty is overcome in the following ingenious manner, 
due to Mr. T. Mather, F. R. S. 

Switch S, is closed, thus making a second complete circuit 
between A and B, consisting of the shunt regulator in series 
with two lamps wired in parallel; the regulator is then 
adjusted to such a point g that the drop of potential across 
Ag is greater than the difference between the battery terminal 
voltage and that of the mains. The charging will then proceed 
automatically until the battery voltage exceeda 200, when, 
owing to the waste of electrical energy in the lamp circuit, 
switch S, is opened and the regulator again adjusted as 
p above. 

Taking the second case where the booster dynamo is sepa- 
rately excited, the two switches a and b (Fig. 3) must be 
closed across 3 and 4 respectively, when again the process 
of charging is similar in every way to that previously explained, 
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or screws passing through the panel, but by means of the 
framework behind. 

The whole board and platform can in a very short time be 
renioved to any part of the laboratory, since it is nowhere 
permanently fixed. The framework at the back is arranged 
so that it can be closed by Bostwick patent gate. 

It might be mentioned that exclusive of instruments the 
total cost of the board was only about £150, which is quite a 
low figure when one considers the number of main circuits and . 
distributing circuits that are provided for. 

There is just one point which might be criticised and 
pointed out as a defect in the arrangement of the board— 
viz., that the two large vertical panels are not strictly positive 
and negative in that the four small bottom bars are also used 
for alternating current; but after all, against this must be 
weighed the economy in cost, an item of no small value in the 
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Fic. 6.—SwiITcHBOARD AT THE CENTRAL TECHNICAL COLLEGE 


except that now it is not automatic. Should it be necessary 
to charge the battery from the street mains, the only alterations 
made are in the position of the two single pole switches at the 
top of the diagram, Fig. 3, which must now be closed on to 
the bottom contacts ; a study of the diagram (Fig. 3) will also 
make clear the use of the other connections. 

It only remains to add a few remarks as to the construction 
of the platform and the ease with which the board can be at 


any time extended (a great заа ке when one contemplates | 


the speed at which a technical school grows). 
The flooring of the platform is constructed of glass laid in 
insulating cement on sunk iron frames, so that the operator is 
rotected from any chance of shock; the hand rails also are 
oth insulated from the board and from earth. 
The framework supporting the horizontal panels is drilled 
so that at any future time it may take projecting brackets 
forming the supports of a panel of half the width of that at 
3 installed, capable of carrying 24 circuits. The plat- 
55 is built of ample width to allow of this extension horizon- 
tally. 
A vertical panel may also be added above those already 
existing, since the instruments are not supported by terminals 


eyes of a technical school committee. This defect, however, 
would suggest the advisability of separating the alternating 
and continuous-current machines, by adopting distinct distri- 
buting panels in any future board. 
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TWELFTH ANNUAL CONVENTION OF THE INCORPORATED MUNICIPAL ELECTRICAL 
| | ASSOCIATION. z | | 


Friday, June 28, 1907. 


The President, in calling upon Mr. К. McCourt to read his 
Paper on * The Value of Photometry in Central Station 
Practice," which had won the I.M.E.A. Travelling Student- 
ship, said the Council had been very pleased to find the 
Paper of such high merit. In addition to giving the award, 
the Council had decided, as a further encouragement to 
students to come forward with Papers, and on account of the 
high order of merit of this particular Paper, that it should be 
read at the Convention. 


THE VALUE ОР PHOTOMETRY IN CENTRAL STATION 
PRACTICE.* 


BY К. MCCOURT. 


The Author draws attention to the fact that photometry has not 
received the attention it deserves from electric supply station engi- 
neers, and even now а large proportion of central station test-rooms 
do not possess a photometer. Photometrical laws and the import- 
ance of a standard of light are then dealt with. 

As regards lamp testing, in 1905 it was decided by Mr. Wilkinson, 
in view of the great harm done to the electric lighting business 
by the large number of inefficient and wrongly-graded lamps on the 
market and asa measure of protection to the consumer, to institute 
with the assistance of the local contractors a system of nd and 
certification of all incandescent lamps. Гог this purpose а lamp 
specification was prepared and sent out to all lamp manufacturers 
and they were informed that only lamps complying with the terms 
of that specification would be certified for use in Harrogate. The 
local contractors have worked loyally with the department in this 
matter and no lamps are sold by them now other than those which 
have been tested and certified. The consequence is that the depart- 
ment now have passing through their hands from 20,000 to 30,000 
lamps per annum. The procedure adopted is in two steps: (1) 
Wattage tests ; (2) candle-power tests. 

The following table gives the limits within which the lamps must 
fall to ensure being passed and certified. The certification is com- 
pleted by stamping on the glass bulb with etching fluid the word 
“ certified ” and the initials of the electricity department. 


— —100 volts——, 7-—200 volts— 


Total Watts Total Watts Limits 

watts. рег c. p. watts. per c.p. of c.p. 
бер. .... 26 eS 42 . . 28 045 .... from 4—65 
8 с.р. .... 34 .... 40 .... 86 .... 425 .... „ 7—9 
16 с.р. .... 66 .... 375 .... 68 .... 40 .... „14—18 
25 с.р. .... 100 .... 375 .... 108 40 .... „„ 22-28 
32 C. p. . 180 3575. 140 40 „ 28—86 


As an evidence of the beneficial effect upon the class of lamps 
supplied to the consumers since the introduction of the system of 
testing and certification of lamps, the following figures are significant. 
They show the number of lamps received to be tested, the number 
passed, and the percentage of passed lamps in the month of January, 
1906 and 1907. 


Jan. 1906. Jan. 1907. 
Lamps received ................... ‚ 2,704 ...... 1,746 
Lamps passed ............... F 1,595 
Per cent. of passes e „ 91:3% 


A point worthy of attention in the design of photometer benches 
was brought forward in a recent Paper—viz , the advisability of 
replacing the straight photometer bench by two benches set at an 
angle, the photometer head being fixed at the apex and the angle of 
the benches being such that the rays from both lamps would fall 
directly on their respective screens, thus EAR i error. The 
operator would sit between the benches, thus not only would each 
bench be nearer his hands, but the lamps would be behind him. 

The author concludes by describing the use of Mr. Haydn 
Harrison's portable photometer for accurate tests in the streets on 
arc lamps, glow lamps and gas lamps. 


DISCUSSION. 


Mr. G. WILKINSON (Harrogate) opened the discussion, and thought 
the Paper was particularly applicable at the present time, because there 
had recently been published a specification for filaments of carbon lamps 
accepted by manufacturers. It was possible to purchase lamps alleged 
to coincide with such specification, but there was no organisation for the 
testing of such lamps in quantities, and the lines set forth by Mr. McCourt 
would enable station engineers in smaller towns to introduce an inex- 
pensive method of lamp checking in their consumers’ interests. Before 
the method was introduced at Harrogate there was danger of a slump in 
the electric lighting, because such wretched quality lamps had been sent 


*Abstract. 


in by the makers, chiefly from the Continent, and also because extra- 
ordinary efforts were being made by the gas company, due to the im- 
provements in the gas mantle. Up till that time they had been sup- 
pliers of electricity, and as long as this was produced at a fair profit they 
considered their responsibilities were at an end. It was soon seen, how- 
ever, that they ought to take some cognisance as to the lamps used. 
There was a very considerable margin found on the street photometer 
described, largely due to the fact that in this photometer they were deal- 
ing with such peculiarly limited surfaces. If something could be done 
to strengthen the standard of light, they would get closer results. He 
mentioned this as a suggestion to photometer makers. A brilliant illu- 
mination was required on the screen to get closer readings. 

Prof. CRAPPER (Sheffield) considered that there was no more im- 
portant part of the work in lighting stations than that of attending to 
the quality and standardisation of light. He had read an article a short 
time ago which compared the testing room of the ordinary electric light- 
ing department very unfavourably with the test rooms of the telegraph 
companies, | 

Mr. A. J. CRIDGE (Sheffield), remarking upon the statement that 
photometry was a matter of individual judgment, referred to a Paper by 
Dr. Fleming before the Institution of Electrical Engineers some few years 
ago which gave some surprising divergencies in this respect, 

Mr. F. AYTON (Ipswich) said that they did practically the same thing 
in Ipswich as had been described in the Paper. They had a large num- 
ber of lamps on maintenance in Ipswich, and not only had they been 
able to remove complaints, but the consumers had become advertising 
agents for the undertaking, as they were satisfied. Another advantage 
of introducing a proper means of testing and standardising lamps was in 
connection with the pairing of metallic filament lamps, Although they 
ordered lamps from the makers for that purpose, and assumed they would 
send them properly paired, they did not find that was the case. Another 
greatadvantage of the photometer was that they were frequently called upon 
to advise as to the best way in which to light a house. They ought to give 
more study, in his opinion, to the proper illumination of interiors. The 
photometer was of great assistance in this, because they were able to tell 
the consumers what the effect of various shades was, In the case of 
shop lighting, again, the use of proper reflectors was of the greatest 
importance, and the photometer enabled them to tell the shopkeeper 
exactly what result he would get in the way of reflected light. He had 
found some difficulty in keeping the voltage constant whilst testing, so 
he took one of the batteries off the ’bus bars and used it for that purpose, 
but that rather upset the station when it might be wanted for charging. 
If they had to instal a special battery for the photometer room, it was 
rather expensive for a small station. In regard to the labelling of the 
lamps after testing and certifying, he would like to ask whether any 
difficulty was found in the use of etching fluid. He was rather afraid to 
introduce it, and they had had prepared at Ipswich a little label about 
4 in. in diameter, which they stuck just beneath the lamp cap. 

Mr. A. B. MOUNTAIN (Huddersfield) drew attention to the extra- 
ordinary difference between the colours of an incandescent electric 
lamp and a gas mantle. With two things of different colours they got 
different results. The eye photographed at a certain rate and the waves 
of colour came at a certain rate. If these did not correspond, an enlarged 
idea was got of the colour which had the quicker waves. He thought 
some of the younger men might give attention to this point. 

Мг. R. HAMMOND remarked that there was a difficulty in regard to 
lording it over the customers in the way they did in Harrogate. Under 
what section of the act did they do this? He would like to know how 
Mr. Wilkinson was at liberty to say a consumer could only use a certain 
type of lamp. He would like to mention that notwithstanding the excel- 
lent tests made, they succeeded in passing some very poor lamps at Har- 
rogate. The table given by Mr. McCourt showed that а 32 с.р. lamp was 
allowed 124 per cent. difference either way, making 25 per cent. allow- 
rie The lamps should be started on their career in а more perfect соп. 

ition. 

Mr. C. C. ATCHISON (Rochdale) said Harrogate had given him some 
kind assistance in connection with photometry. Engineers were now 
keeping in touch with their consumers and doing what they could to 
retain those consumers and also to obtain fresh ones. He had only been 
& short time in touch with this classof work, but already he had retained 
several consumers whom he would otherwise have lost, as he was able t5 
show them what sort of lamps they had been using. He cited the ex- 
ample of one man who was using а 32 с.р. lamp giving only 18 c. p., and 
another with a 16 с.р. lamp was getting only 6 c.p. In connection with 
the marking of lamps, he had not been successful in getting а fluid that 
would etch properly. It usually wiped off very soon. Ав a last resource 
he was going to try sand blasting, which he thought would last better. 
In connection witb street lamps, he got within 9 yds. of an ordinary gas 
mantle before it came on his scale. 

Mr. HAYDN HARRISON thought that the most interesting point in 
photometry was the degree of accuracy in carrying out the work of lamp 
testing for consumers. If they worked within 10 per cent. they could 
test a good many more lamps at less cost. As they knew, they were 
generally not quibbling over 10 per cent., but over 50 per cent, It required 
practice to get results of value with the ordinary photometer; but with 
the flicker head photometer, anyone would be able to eliminate the flicker 
within 4 or 5 per cent. The distance at which the photometer could be 
used depended, of course, upon the standard in the photometer. The 
first he had designed were intended for measuring street lamps. A large 
number of people now found they wanted to measure interior illumination. 
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Messrs. Elliott Bros. had, therefore, put in two standards, including опе 
for 10 candle-ft. down to 0:1 candle-ft. i 

Mr. C. FURNESS (Blackpool) said that they did free testing of 
lamps in batehes of not less than 12 at a time. Any bad lamps they 
smashed and did not return. Lamps over 54 watts per candle-power 
and below 10 c.p. for a 16c.p. lamp were destroyed. If the commercial 
prosperity of the electrica! industry were to depend upon the standard 
of light, it was not, he thought, a good outlook. In his opinion, metallic 
filament lamps would do away with all the trouble. The consumer fixed 
his standard of light, and if he was content to have 8c.p. when he could 
have 16 c.p., іё was his look-out. Their business was to sell electricity. 
In Blackpool they settled disputed accounts with the photometer. If a 
consumer questioned his account they sent out their p photometer 
and soon satisfied him—and smashed the lamp (laughter). In regard to 
public street lighting, photometry was very important in giving them 


records of what the gas lamps were doing, and also the flame arcs, 


rectified arcs and ordinary arcs, and, when any question arose, always 
provided figures to settle the matter. 

Mr. J. K. BRYDGES (Eastbourne) said he had used both the grease 
spot and the flicker head photometers. He found that the personal error 
must be taken into greater consideration with the grease spot than with 
the flicker head. Mention had been made of the difficulty in pairing 
metallic filament lamps. The readings could, in his opinion, be taken 
much more carefully with an ammeter than with a photometer. He was 
very pleased to think they satisfied their consumers so easily at Blackpool. 
He found the best thing to do was to put in a standardised wattmeter. It 
was the meter they had to consider and not the candle-power of the 
lamps when dealing with a disputed account. The fluctuation of voltage 
was поё of во much account if the standard lamp and the lamp ќо be 
tested were of the same power. Не did not think they should condemn 
lamps on results given by the pentane standard. He also thought it was 
& drastic method to smash contractors’ lamps that did not come up to the 
standard, and that the contractors ought to have the opportunity of 
making their own tests. 

Мг. R. McCOURT, in reply, said as regards the limits within which the 
lamps were passed, if they had erred in that matter they had erred in 
very good company, because in the Engineering Standards Committee’s 
specification it was specified that individual lamps must come within 


121 per cent. of the standard. The last six dozen Osram lamps they had 


tested very carefully, and had found it was almost necessary for another 
Engineering Standards specification. Theactual candle-power of the 32 c.p. 
lamps varied from 17 to 36, and the watts from 29 to 36; and the 50 c.p. 
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| Table I.— Test of 120 Н.Р. Induction Motor Driving Direct-Current 


Generator in Sheaf-street Station. 


Volts. Amperes. Kilowatts. KW 


2 ыз ЕЕ 4a. lime Remarks. 
A. B. A. B. А. B. total. fastor 
| | a.m. 
210 209 33 32 60 | 61 | 121 | 0:889 | 11:10 50 volts on stator. 
210 209 | 55| 55 104. 102 | 206 0.894 11:20 50 „ „ 
209 210 | 130 | 130 10:0 90 | 190 | 0°35 11:30 200 „ а 
р.ш. 
210 212| 48| 48| 90 92|182|09 | 445150 „ „ 
6:6 66 | 182 | 0°89 


212 212 35| 35 | : 4:55 50 „, „ 


— é— 


used for a direct-current supply in Sheffield are given in Table I. 
Readings were first taken with the machine on the 200 volt circuit. 
It was then switched over on to the 50 volt winding of an auto- coil 
used for starting it. The figures show that the power factor, which 
at 200 volts was 0'85, at 50 volts became 0'9. On adopting this 
system of running the machine on low voltage a reduction in the 
units consumed each week was the result. 

The author then gives a table and curves (Figs. 1 and 2) showing 
how the power factor at the Neepsend station varies during each 
day, and an average value during the months of the year. From 
Fig. 1 it is evident that any device for improving the power factor 
is only required in the daytime. 

He then describes the machine about to be installed on the 
Sheffield system to relieve the plant and mains of the excessive 
amount of idle current which sometimes flows in them. This 
machine will be situated at the old generating station at Sheaf. street. 
and will serve to keep the trunk mains from Neepsend loaded at a 
power factor approximately equal to unity. It will be of 600 kilo- 
volt - amperes capacity, and, in order to keep the starting current 
low, it will be started by a small induction motor, and switched into 
parallel on attaining synchronous speed in the same manner as an 
ordinary generator. A power factor meter is to be provided, so 
that 115 effect which the machine is produeing may be read at 
intervals. 


6 7 8 9 10 11 
p.m. 


Fie, 1. 


lamps from 27 to 44, and the watts from 36 to 48. The G.E. Co. 
stated that in future they intended to supply the lamps rated according 
to watts and not to candle-power. He thought, therefore, they had still 
more need for the specification. He had not mentioned street lighting, 
but would like to give some figures taken with the Harrison photometer, 
with а 50 с.р. Osram lamp as against a 3 ft. incandescent gas lamp. At 
14 ft. from post the result was: Osram lamp, 0:29 candle-ft. ; gas lamp, 
0:18. Working out the figures, they found the Osram lamp was giving 
54 с.р. and gas lamp 36 с.р. The month previous, with the same two 
lamps, the Osram lamp was giving 54:5 c. p. and the gas lamp was giving 
25°2 с.р. Evidently the mantle bad been renewed in the meantime. He 
had worked out these figures (taking the Osram lamp at 52 watts) at 3d. 
per unit, a high price for street lighting, and gas at 2s. 10d. per 1,000, as 
charged in Harrogate. This gave a saving in favour of electricity of 
17:6 per cent. They did not legally prescribe a form of Jamp—it was a 
kind of moral persuasion. In reply to Mr. Hammond, they did not deal 
with the consumer, but with the local contractors, who had signed an 
undertaking that they would only sell lamps in Harrogate certified by the 
electricity department. The average householder in Harrogate was very 
keen to see he was only supplied with lamps certified by the department. 


The last paper to be read at the Convention was on :— 


SOME NOTES ON ALTERNATING-CURRENT 
DISTRIBUTION.* 


BY A. J. CRIDGE, 
Assistant Electrical Engineer, Sheffiel. 


The author first gives an account of the theoretical considerations 
involved in a supply of alternating current, such as power factor, 
losses, &c. An interesting point to which attention is drawn is that 
the power factor of an alternating-current motor is increased by 
reducing the voltage. Some experiments made on a motor generator 


* Abstract. 


The cost of the machine, with the necessary switchgear and 
accessories, will be about £800, and its consumption of electricity 
will be some 32 units per hour. This will be taken up in over- 
coming the friction, copper, and iron losses of the machine, as it 
will have no mechanical work to do. The cost of this power may 
be taken at }d. per unit—for distribution expenses are nil in the 
station—and, taking an average run of 15 hours a day for 300 days 
in the year, the amount will be £150 per annum. Cost of switch- 
ing and attendance will be quite small, as no extra help will be 
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needed beyond the present staff employed in the station. Capital 
charges at 6 per cent. are £48, and with sundry amounts for 
exigencies it would appear that the cost of running the machine for 
a year would not exceed C200. | 

For this sum, plant and mains to the extent of 420 kilowatts 
will be liberated. Extra plant to this amount would cost £5,000 
without buildings or mains, and the capital charges alone would 
be £300. These approximate figures serve to give some idea of 
the improvement it is hoped to effect by the installation of the 
machine. 
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The provision of another similar machine to be situated in a 
suitable sub-station in the power district previously mentioned was 
at first contemplated, but it was thought wiser to proceed with the 
motor at Sheaf-street as a commencement. There seems reason 
to hope that in the near future static condensers, energised by step- 
up transformers, will be available for the purpose indicated. These, 
although dearer in first cost, will absorb less power to a sufficient 
extent to make them commercially preferable, while the effect, in 
respect of reducing the wattless current and of limiting the fall of 
pressure due to weakening of the fields of the alternators, will be 
equally good. It is also claimed for this class of apparatus that the 
dangers which occasionally arise from resonance on opening the 
circuit and from the presence of harmonics of a high order in the 
alternator wave are practically eliminated, and that the wave form 
is caused to be much more nearly sinusoidal. 

During the early part of last year the experiment was tried of 
running a 800 k.w. Parsons turbo-generator at Sheaf-street as 
а synchronous motor, and over-exciting its field, and the ater 
carrying capacity gained for the mains was sufficiently marked to 
warrant the highost hopes for the success of the project which has 
been briefly outlined above. 


DISCUSSION. 


Mr, F. LANGLEY (Sheffield) said that Mr. Cridge had given the 
amount of Joss in the synchronous motor as 32 units per hour, and 
worked out the cost for a year. But although using 32 units per hour on 
one pair of trunk mains 4,200 yds. long from Neepsend to Sheffield, some 
units per hour would be saved in cable loeses, and the real loss would be 
only some 16 or 17 units per hour. There was another advantage in 
having the synchronous motor running: where there were variations of 
load, the flywheel would take up these. Of course, against that, when 
they began putting down synchronous motors there would be some 
further cost for attention. He thought, however, the attention required 
would be quite small. If Mr. Acland could leave the Tirrill regulator for 
18 hours without looking at it, the synchronous motor could be run with 
simply an attendant being sent to put it on and to shut it down. It was 
& move in the right direction to do away with the wattless current, 

Mr, С. Н. YEAMAN (Hanley) said it had occurred to him that in some 
of the older stations where plant was being discarded as being too small 
16 might be possible to adapt those machines for the purpose of supplying 
idle currents. He had found that small units which were no longer of 
use for generating purposes could be adapted for use as motors by con- 
sumers. His own experience was that motors on a small scale did not 
affect the lighting. 

Mr. C. TURNBULL (Tynemouth) stated that if the frequency remained 
constant the speed would not change, and a flywheel would have no 
effect. The Paper dealt particularly with Sheffield, and in consider- 
ing it they must remember that at Sheffield the pressure was 
2,000 volts, and hence wattless current had a proportionately greater 
effect. With a higher pressure and less current, the troubles were not 
quite so great. His own impression was that engineers talked too much 
about the great value of the load factor. It had a value, but they had to 
confess that the supply of large quantities of current was of much greater 
importance than having a good load factor. If the load factor were 
everything isolated plants would be able to compete with the main power 
stations very well. They had to face the fact that current could be 
generated in large quantities at extremely cheap rates even if the load 
factor were not so high. Mr. Cridge had spoken of wattless " current 
and useful” current. In bis opinion, they wanted the word wattful ” 
instead of useful.“ 

Mr. В. McCOURT (Harrogate) said that it seemed to him that a con. 
denser, if it could be suitably put down at each motor on the mains, 
would be а simpler way of dealing with the problem than putting down a 
synchronous motor. 

Mr. В. L. PEARCE (Manchester) thought that all engineers supplying 
three-phase alternating currents would sooner or later have to consider 
the possibility of dealing with the very low power factors which obtained 
in the works of large consumers. They were not in quite so bad a posi- 
tion at Manchester as Mr. Fedden was at Sheffield. The lowest power 
factor on record at Manchester from a large works was in the neighbour- 
hood of 0:7. Fortunately, those works were only about 4 mile from 
one of the distributing sub-stations, and they quite easily compensated 
by over-exciting the synchronous motor-generators. 

Mr. W. J. U. SOWTER (Bray) mentioned that when he was at 
Coventry they found it necessary to run with 25 per cent. more plant 
owing to the low power factor. 

Mr. A. A. DAY (Bolton) said they had had no trouble with their three- 

phase plant. They could keep their power factor very nearly unity, and 
had always been accustomed to over-excite their synchronous machines. 

Mr. A. J. CRIDGE, in reply to Mr. Yeaman and Mr. Turnbull, said 
the flywheels on the synchronous motora came into effect only when the 

speed varied. If the load or the wattless current varied, the call on the 
synchronous motor varied, and the flywheel prevented it getting out of 


step. 

The PRESIDENT said there was one point worth noting, and that 
was that they could put in too many synchronous motors and get a bad 
leading current. One of the big companies in London, supplying a great 
many sub-stations, with a great many synchronous motors, had real 
trouble from the exactly opposite cause from what they had at Sheffield. 

On Friday afternoon visits were paid to the power stations 
of a Sheffield Corporation, and the Convention was brought 
to a close. 


THE DEVELOPMENT OF ELECTRICITY IN THE 
IRON AND STEEL INDUSTRIES.* 
BY D. SELBY BIGGE. 

Summary.—In this Paper the Author first considers the advantages 
and financial gains which may be expected by adopting electrical driving 
in rolling mills, especially where use is made of the blast-furnace waste 
gases. Considerable attention bas been paid to this subject on the 
Continent ; and the Author describes the equipment of the Hildegarde 
Works at Trzynietz. 


The rolling mills of this country, in view of complete electrifica- 
tion schemes, may be divided into two classes :— 

Firstly, those which have blast furnaces adjacent ; 

- Secondly, those which have not. 

The cost of power production, or, alternatively, the price at which 
one can purchase current, is a dominant factor in the determination 
of the savings to be realised by the electrification of rolling mill 
plants. Owing to the great advance which has been made in the 
construction of gas blowing engines during the last three years 
many blast furnace owners have adopted this method in place of 
steam blowing engines, thus utilising from the blast furnaces a large 
amount of waste gas available for the production of electric power 
by means of gas engines, or, alternatively, if the supply of waste 

as is plentiful, by means of high-pressure condensing steam tur- 
Fines receiving their steam from boilers fired by the waste gases 
from the blast furnaces. 

In such cases as the above the cost of power production will be 
found to be very low, and should in no case exceed 0:254. a unit, 
while in certain cases, with modern plant and under favourable 
conditions, the cost of production has been brought down consider- 
ably below this figure. 

In the second category of rolling mills— t.e. those which have no 
blast furnaces attached, or those which for certain reasons are 
unable to avail themselves to a sufficient extent of their waste gases 
for power production purposes—it becomes necessary either to 
produce their own electricity in the most economical form, from 
coal, or else to purchase it from the power company. 

In powers of, say, 1,500 kw. and upwards, it is possible with the 
most modern plant to produce electricity at rates from 0°32d. a unit 
and upwards, varying proportionately with local conditions and the 
price of coal, but in no case should the cost exceed 0:45d. per unit. 

The financial gains and advantages to be derived from such 
electric rolling-mill equipments and complete electrification schemes 
may be tabulated as follows: (1) For rolling-mills in Class I.—4.e., 
with blast furnaces attached. The possibility, now that the electric 
reversing-mill problem has been solved, of entirely dispensing with 
all coal-fired boilers and their attendant charges for firemen, con- 
veyance of coal, removal of ashes, repairs and insurance costs, &c., 
the electric power for operating the complete rolling-mill plant and 
auxiliaries boing primarily derived from the waste gases of the 
blast furnaces. (2) For rolling mills under Class II. with no blast 
furnaces attached. The entire removal of boiler plant as above in 
the case of a cheap outside power supply, or the great reduction in 
the number of boilers required for working the mills, and the 
generation of the power in any convenient spot within reasonable 
distance of the works, with high-tension mains to the rolling-mill 
balancer converters. (3) Increased output, the rolling-mill motors 
being made to run at any desired speed direct coupled to the rolls, 
the speed of rolling being controlled only by considerations such as 
the rapid handling of the material and the mechanical strength of 
rolls and housings. (4) Extreme simplicity of the direct-coupled 
electric reversing mill, the whole operations of rolling, reversing and 
speed regulation being controlled by one lever. (5) Decreased cost 
of upkeep, as, owing to the use of electric motors with their con- 
tinuous rotary action and regular torque, the breakages of coupling 
boxes, standards, pinions and necks are reduced to a minimum. 
(6) Absolute control over rolling-mill costs and power absorbed at 
any stage of all rolling operations, by the use of electric recording 
and automatic instruments, such exact eontrol having been impos- 
sible in the case of steam. (7) Gain in space formerly occupied by 
ranges of boilers, coal bunkers, railway sidings, &c., which in some 
overcrowded works, or where land is of high value, is an item of 
considerable importance. (8) The great reduction in power used 
in connection with reversing rolling mills, owing to the method 
of utilising a balancing converter upon the Ilgner principle, 
the energy absorbed by the converter, which is derived direct 
from the central generating station or mains, being about one- 
tenth of the maximum value or torque upon the mill, even 
when the load fluctuates on the mill between O and 10,000 H. p. 
(9) In the event of new mills being laid down, the ease with which 
the rolling-mill motors can be applied direct to the rolls without 
the necessity of large and costly foundations, as is the case at 
present with heavy reciprocating steam rolling-mill engines. 


* Abstract of a Paper read at the recent annual meeting of the Iron 
and Steel Institute. 


(10) The very large reduction, in the majority of oases, of the power 
cost per ton of steel rolled, owing to the foregoing considerations. 
Less than 20 kw.-hours are used per ton of blooms rolled, which, 
in the case of mills having blast furnaces adjacent or waste gases 
available, and producing electricity at 0°25d. per unit, works out at 
under 54. а ton. 

The foregoing are the main advantages which present themselves 
to the author, but to steelworks engineers several subsidiary advan- 
tages may become apparent. With few exceptions, far greater 
attention has been given to this subject on the Continent than in 
this country, and it is undoubtedly high time that we in Great 
Britain fully realised this fact and, having studied the subject more 
closely, acted upon the result of our investigations. 

Taking the case of a steelworks which, in addition to having a 
range of blast furnaces, has also its own collieries within a radius 
of 5 or 6 miles (or even more) of the works, it is possible, by taking 
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are arrived at will now be dealt with, and this cannot be better done 
than by taking as an example the actual case of the Hildegardehiitte 
at Trzynietz in Austrian Silesia. 

This reversing mill was started on July 27th last, and has been 
running ever since. 

The Hildegarde Works were formerly owned by the Archduke 
Frederic of Austria, and within the last few years were purchased 
by a company. On assuming possession the new owners set 
themselves to reconstruct the works in the best possible manner, 


state of modern efficiency. Apart from the reversing and continuous 
rotation rolling-mills, there were, as is the case in all other steel- 
works, a large number of auxiliary steam engines of moderate powers, 
and these alone, while presenting no great difficulties in the way of 
adaptation to the new and improved conditions, showed тоу con- 

e com- 


| 
| and electricity was chosen as a means of bringing the plant up to a 


' siderable returns on the necessary capital expenditure. 
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Fic. 1.—DIAGRAMS TAKEN WHEN ROLLING BARS. 


fall advantage of the power which can be obtained from the blast- 
furnace waste gases, to supply, from this source alone, the whole 
of the electric current requisite in the working of the collieries, as 
well as all the power applications which have to be dealt with in the 
steelworks and rolling mills themselves. 

It is in connection with the high-powered reversing-mill engines 
that the greatest saving of all will be effected. Even the best steam 
rolling-mill engine, owing to its intermittency of working and rapid 
reversals, as exemplified in the case of cogging-mill engines, is 
necessarily a heavy consumer of steam. In some cases the exhaust 
steam from these wasteful engines has been utilised in low-pressure 
turbines, upon the regenerative principle, this until now being the 
best solution of a bad po Since the successful application of elec- 
tricity to reversing mills, this can only be now considered as but a 
half measure, and one that does not touch the root of the evil— 
viz., the rolling-mill engines and their attendant ranges of boilers, 


Having touched upon the salient points to be borne in mind in 
connection with complete electrification schemes for steelworks and 
rolling mills, the actual methods by means of which these results 


pany, however, looked further than this, and wished to consider 
the driving of the rolling mills, keeping in mind the possibility of 
concentrating the whole of the power required for the works in one 
large central power station. 

It was decided for several reasons to adopt a steam turbine station. 
Originally 54 boilers were required to raise steam for the whole 
Won and since the conversion of the works to electric driving up 
to the present time tbis figure has been reduced to 17 boilers. It 
must be borne in mind, however, that some of these remaining 
boilers are required to provide steam for the steam engines still in 
use, and it is expected that this number will be considerably reduced 
when these engines are dispensed with. Eight boilers are actually 
required to steam the electric power station, all fired with gases 
from the blast furnaces, and thus the whole of the power production 
is obtained on highly economical modern lines. 

At the present time the plant driven is as follows: One reversing 
rolling mill, 10,850 н.р. maximum; one non-reversing mill, 750 E. P. 
normal; and 800 motors varying from 5 to 70 н.р. 

In addition to the above must be included the electric lighting 
of the works, | | 
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Further extensions are about to be made—viz., two continuous 
rotation rolling mills, each 750 н.р. normal capacity, together with 
sundry pumping plants and other auxiliary plant about the works. 

. When these are completed the whole of the power items, with the 
exception of the blowing engines, will derive their power from the 
one electric power-generating station. | 

In the station are installed the following plants : — 


One Parsons type three-phase turbo-generating plant, the turbine 
being constructed by the Ersten Brunner Co., and the alternator by 
Messrs. Brown, Boveri, having an output of 3,000 kv.-amperes, 
БО cycles, 8,000 volts, at 1,500 revs. per min, or giving, with а 
power factor of 0:8, an output of 2,500 kw. 

On the opponit side of the house are placed in line two turbo- 
alternators by the Allgemeine Elektricitäts Gesellschaft, of Berlin, 
each having a capacity of 1,250kv.-amperes, or 1,000 kw. on a 
‘power factor of 0:8. 

In the station there are also two motor-generators for electric 
lighting purposes, each set consisting of a three-phase high-tension 
motor coupled to a continuous-current multipolar generator giving 
220 to 230 volts on the continuous-current side. 

A main switchboard below a gallery at one end of the house 
controls the whole of the power produced on both high and low 
medium tension three-phase. The medium tension three-phase 
is obtained by static transformers, and is used for motors up to 
about 40 н.р. throughout the works. 

The condensing plants for the turbines are situated in the base- 
ment, immediately below. The air and circulating pumps are elec- 
trically driven. In the basement are also placed three electrically- 
driven pumping plants for circulating the water from the blast- 

furnace tuyeres. 

The non-reversing mill is rope-driven by three-phase motors. On 
account of the different classes of its work it was deemed necessary 
to have two speeds on the mill, and these are obtained in an unusual 
manner—viz., by having two motors, one running at a speed of 
210 revs. per min., and one running at a speed of 160 revs. per 
min., both coupled together, and driving the mill from one end by 
means of ropes. The idea of baving two motors was to obtain 
economical conditions of runniog on both the fixed speeds. Inter- 
mittent speeds are also arranged for. The motors are threo-phase, 
and are run direct off the 8,000 volt high-tension circuit. Only one 
of the motors is used at а time, a change-over switch transferring 
the load to one or the other, depending on the speed required. 

Proceeding to the item which constitutes the main interest of 
this Paper—viz., the reversing mill: The duty of the mill is to roll 
ingots of a maximum weight of 2 tons, having dimensions 163 in. 

square plus 18in. square, by approximately 5ft. 6in. in length, 
cogging these ingots down to suitable billets for rails, girders, &c., 
and proceeding further to roll them into girders and rails. The 
maximum size of H girder rolled in the mill is 18in. deep by 7 in. 
wide, and the usual heavy sections of rails are also rolled. The mill 
thus combines cogging, roughing and finishing in one operation, 
and the time allowed for the complete rolling of tbe largest girder 
section from ingots is from 54 to 6 minutes. 


Three continuous-current motors are coupled to the shaft. These 
motors are for 330 volts, 120 revolutions normal, 1,200 normal to 
3,000 B.H.P. maximum, to which must be added an extra overload 
capacity, bringing the total capacity to a maximum of 10,350 в.н.р. 
For convenience of manufacture, the shaft carrying the armatures 
of the three motors is divided into three, with rigid couplings fixed 
between the motors. 

There is also a flywheel balancing plant, consisting of one three- 
phase motor, coupled through two flywheels to two continuous- 
current generators. This balancer is on the Ilgner system, and is 
the crux of the whole situation, forming the medium whereby the 
excessive peaks caused by rolling and reversing are reduced to a 
mean, straight and comparatively low load.line demand from the 
power station. 

The three-phase motor in the centre derives its energy from the 
8,000 volt circuit, The capacity is 898 amperes, 3,000 volts, 
50 cycles, running at a speed of 370 to 310 revolutions. The 
armatures of the two continuous-current dynamos on the balancing 
‚Веб are connected in series with each other, and directly in series 
With the three armatures of the rolling-mil] motors. Thus there is 
no interruption or break whatever in that portion of the circuit 
eae the large main currents. 

The two flywheels forming the intermediate buffers between the 
motor of the Ilgner set and the two continuous-current generators 
are each 13 tt.in diameter, and weigh 26 tons each. Water-cooled 
brakes are provided on the flywheel peripheries for stopping the 
set, when required, in a short time. 

There is also a plant consisting of three machines coupled together, 
forming the starting and excitation machines, The centro machine 
is а three-phase motor which receives its energy from the high- 
tension circuit at 8,000 volts. The maximum capacity of this 
machine ів 150 н.р, when running at a speed of 585 revolutions per 
minute. The machine on one side consists of the continuous- 
current dynamo for exciting the shunt of both the mill motors and 


Ilgner generators, while the machine on the other side provides 
current for the excitation of a special compound winding upon the 
three rolling-mill motors. Automatic liquid rheostats insert re- 
sistance into the rotor of the three-phase motor driving the balancing 
set, thereby dropping the speed of the set and permitting the two 
heavy flywheels to give off their energy. | 

The author emphasises the fact that, їп the case of the electric 
drive, even when the attendant leaves the full current on his motors, 
the increase in speed is practically negligible at the moment when 
the billet leaves the rolls. This is on account of the fact that the 
motors are provided with a compound winding, which has the effect 
“i preventing any great variation in the speed between no-load and full 

oad. 

If the motor driver pulls out his controlling lever when the ingot 
is still in the rolls, as he should do, the mill then comes to rest 
immediately the ingot leaves the rolls. If he delays to do this, he 
has the ready means of braking the motor in an instant by reversing 
the operating lever quickly. This braking, incidentally, is one of 
the main features of the electric driving of reversing rolling mills, 
inasmuch as the act of braking returns the energy developed in 
braking to the network, and so assists the generating station. This 
advantage may appear to be a small one, but, as a matter of fact, a 
large amount of energy is actually returned to the system in every- 
day practice. 

Fig. 1 gives the actual diagrams taken on the electric drive when 
rolling bars. 

The author in his Paper gives details of the Ilgner system and the 
Ward Leonard control. 

In order to make himself familiar with the many varying condi- 
tions which obtain at different works, he has, during the past few 
months, visited a large number of the principal steel works in this 
country as well as on the Continent. In many cases the reduction 
in working costs which can be effected are enormous, and would in 
themselves represent a dividend by no means negligible upon the 
total capital of the firms in question. 

If steel makers in this country are to maintain their position 
when prevailing prices are at a low rate, they cannot afford to let 
matters of such moment pass unnoticed, and the author would urge 
upon them the most minute consideration to this important 
subject. The first reversing rolling mill just described has only 
been in operation about nine months, and already the continental 
steelworks owners and engineers have lost no time in availing them- 
selves of this new innovation. i 

Two electric reversing rolling mills of 10,000 m.r. cach have been 
started up at the Resicza Ironworks in Hungary, while another 
electric reversing-mill of 15,000 H.P. is being erected at the Rom- 
bacher Ironworks, near Metz, and yet another is to be installed at 
the Hiistener Works, Hiisten. It will therefore be apparent from 
the rapidity with which the matter has been taken up on the Con- 
tinent what very great importance is attached to the subject. 

Indeed, in the author’s opinion, the day of the electric rolling 
mill has come, and it has come to stay. The preliminary electric 
rolling mill equipments to which he has alluded are but the first 
stepping stones to a complete revolution in the methods of rolling 
iron and steel. 


ELECTRIC BAGGAGE TRUCKS. 


For carrying baggage and mails between trains and the baggage 
and mail-rooms of stations, the Pennsylvania Railroad Co. has 
recently built three electrically propelled trucks. Two are in 
service in the Broad-street Station, Philadelphia, and the third is 
in Altoona. 

Although similar in general appearance, the three trucks are not 
alike. They are regarded as still in the experimental stage, and 
monthly reports of operation are compiled with a view to develop- 
ing the best type for general use. The following description applies 
to the particular truck which has been found to be most serviceable 
up to the present time. 

In general appearance, the truck is similar to the hand-drawn 
type universally used throughout the country. It is operated by one 
man, who walks ahead of it and steers it with a tongue or handle, 
in the same way that he would if it were not electrically propelled. 

Power is taken from a storage battery contained in a bor secured 
to the under side of the platform near the middle. It consists of 
14 Willar cells, and has a capacity of 136 ampere hours. The 
batteries are charged for about eight hours daily at the rate of 17 
amperes. 

Each of the rear wheels is driven by a Westinghouse type AA, 
four-pole series-wound, 20-volt motor. Double reduction gearing is 
used between the motor and rear wheel, and each motor is pro- 
vided with a solenoid brake of the multiple disc type on the end of 
its shaft. These brakes form an essential element in securing safe 
operation ; for the truck cannot start of itself even if it is on an 
incline, and if it is in motion it stops promptly and automatically as 
800n 88 the power is shut off. : 
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Control of the motor is made as simple as possible. Only two 
speeds forward and two backward are provided. These are approxi- 
mately four and six miles per hour for the loaded truck, and on the 
crowded platforms they have been found fast enough. 

The two motors are operated in series and on the low speed a 
wire resistance is inserted. The motor current is controlled by two 
single-pole solenoid switches ; one for the low and the other for the 
high speed. The solenoid switches are enclosed in а box directly in 
front of the storage batteries, and current for operating them is con- 
ко by contacts in a small box on the outer end of the tongue or 

andle. 

The contact box is of metal, cylindrical in form, and operated by 
a rod which slides axially through it. The rod is provided at one 


end with a ring, which is readily grasped by the operator. A slight | 


movement of the rod starts the truck forward at low speed; further 
movement of the rod gives the high speed. The rod is returned to 
the off position by a spring, so that the instant the ring is released 
the truck stops. It cannot be started by any accidental knock, but 
only by an intentional pull on the ring. The pole changing switch 
for running the truck backward or forward is located in the box 
with the solenoid switches and operated by а small lever under the 
front of the platform. The tongue or handle is connected by reach 
rods to pivoted bell cranks carrying the two front wheels in a way 
similar to that generally used upon automobiles. 


View oF Truck wiru Main Baas. 


This truck has been in operation about six months, and has won 
the confidence and approval of the men who use it. One man is 
enabled to handle the immense loads of baggage and mail quickly 
and without the usual tugging and pulling by several men. 


THE NEW DOUBLE-CIRCUIT SINGLE-PHASE MOTOR 
OF THE FELTEN & GUILLEAUME-LAHMEYER 
WORKS.* 


BY M. OSNOS. 


A great deal of activity has recently been displsyed in connection 
with single-phase commutator motors, but in spite of the numerous 
roposals that have been put forward, only a few types seem to have 
ound application in practice. Among these latter is the motor 
developed by the Felten & Guilleaume-Lahmeyer Works, which 
possesses certain advantages over other types, and which has suc- 
cessfully withstood exhaustive and searching tests. 
. Тһе motor is suitable both for continuous running, as, ¢.g., for 
driving presses, pumps, machine tools, &c., and for intermittent 
work—as a crane, railway or lift motor. Itis well adapted for use 
as a railway motor, since—as will be seen below—it may be given 
either a series or a shunt characteristic, and the transition from the 
one arrangement to the other may be effected by a simple single-pole 
switch (hand or automatic), and without any break in the circuit. 
Such a type of motor is particularly valuable on railways with steep 
gradients, since when working as a shunt motor it may be employed 
for regenerative control when running downhill, at the same time 
acting as a reliable electric brake. 
Experiments carried out on the Homburg-Saalburg line with a car 
equipped with two 25 H.P. motors of this kind have shown that 
during the descent the energy returned to the line amounted to 
50 per cent. of that absorbed in ascending. 

The means employed for passing from the series to the shunt 


* Abstracted from the Elektrotechnische Zeitschrift. 


has reached its norma 


characteristic consist, in addition to the single-pole switch already 
mentioned, of a few additional windings on the stator, which form 
some 8 to 5 per cent. of the main stator winding. | 

In the present article the motor will not be considered ав а railway, 
but cnly as a lift motor. 

The conditions which should be fulfilled by a good lift motor are : 
(1) Large starting torque; (2) small starting current for a given 
P.D. of supply; (3) small value of volt-amperes per metre-kilo- 
gramme of starting torque; (4) sparkless running ; (5) high power 
factor; (6) noiseless running, especially if the motor is to be used in 
a hotel; (7) constancy of speed at all loads when once the motor 

[аре the motor must thus possess a shunt. 
characteristic under normal conditions of running. DM 
Keeping the above requirements in view, we shall consider in how 


far the existing typical forms of singlo-phase commutator motor are 
suitable, and shall investigate the nature of a motor best adapted to 


fulfil the above conditions. The m otors which we shall pass in re- 


Ете. 2.—REPULSION MOTOR. 
(Atkinson’s System.) 


Fia. 1.— COMPENSATED 
SHUNT MOTOR. 


| view are the compensated shunt motor, the Atkinson repulsion 
motor, the series motor with neutralised armature reaction, and the 


compensated series motor. 
(а) Compensated shunt motor (Fig. 1). Let z be the symbol for 


number of turns, < for current and N for magnetic flux, the values 
of these three quantities in the different parts of the motor being in- 


dicated by suitable suffixes, as shown in Fig. 1, where №, and №, 


have directions along the line of the short circuit brushes aa, while 


N, coincides with the direction of the exciting brushes bb. Of the 
total flux Ni, due to the stator ampere-turns 7121, о a fraction v,N, 
enters the rotor, where v;« 1. The total torque Т exerted by the 
motor may be regarded as the resultant of three torques— viz. :— 
the torque T, between v,N, and 1322. 
57 T 2 » 2 „ 2327 
and „, T Т» 55 Ns „ 1252, 
so that T=T,+7T,+T . If the magnetic reluctance has the same 


value along the two axes а and b, we have Каш, and Nj, 


3. 4323 
=N,i,z,, во that Т, is numerically equal to Т.. It is not difficult to 
show that T, and T,, while numerically equal, are of opposite sign. 


Fic. 3.—ComMPENSATED Fic. 4.—Comprensatep Ета. 5.—DOovUBLE 
Series MOTOR. SERIES MOTOR. OrgcvuiT MOTOR. 


Hence, T=T,. If ô denote the phase difference between N, and i, 


we have | 
T—-KRvoNG4;z,co80 . . . » » (1) 


where K is a constant which depends, among other things, on the 
windings. 

Now since the P.D. across the stator is nearly in phase with that 
across the brushes b, it follows that the value of ¢ will depend on 


айе баанын p of the two circuits. But the time 
resistance 


constant of the stator circuit is nearly constant, while that of the 
rotor varies with the speed. If, therefore, the motor be designed 
so ав to make the value of 6 small under normal running con- 
ditions, the value of ô at starting will be large and the starting 
torque poor. For this réason the motor is unsuitable for lift work. 

(b) Atkinson’s repulsion motor (Fig. 2). If N =v,N, (where v, <1) 
denote that part of the flux N, which enters the rotor, the torque is 


516 


THE ELECTRICIAN, JULY 12, 1907. 


given by T=KNiz,cosé,and since it may be shown that 
1001142, сов 0, we have 
T=Kv v, 1121 N, сов? 2. . (2). 

In this type of motor б is nearly constant (assuming the effects of 
the short circuit currents and saturation to be negligible). But in 
lift motors whose output does not generally exceed 7 R. p., ё is not 
very small. Further, at the usual frequencies of 40 and 50 the 
motor would be built with a six-pole field, so that the values of v, 
and v; would also besmall. Hence the motor possesses poor starting 
qualities. 

(c) Compensated series-wound motor (Fig. 8). Since the flux N 
entering the rotor is in this case always in phase with iii, the 
torque is given by 

T = KTITIZI N; (8). 


On comparing this with (2) we see that the factors v, and сов? à 
have dropped out, and the motor will, other things being equal, give 
a considerably larger torque than Atkinson's motor. 

(d). Compensated series wound motor (Fig. 4). In this сазе we 


have 
T=Kyv,N 2,2, (4), 


and the torque is identical with that given by the ordinary series- 
wound motor. 

_From the above it appears that the ideal lift motor should com- 
bine the starting qualities of the compensated series motor with the 
running qualities of the compensated shunt motor shown in Fig. 1. 
The normal speed of this latter motor is not far removed from the 
speed of synchronism, at which a rotating field—resulting in a high 
power factor and good commutation—is produced. 


Fra. 6.— -LONGITUDINAL Sxoriox or DovBLE Cigcurr Motor. Soale 1: 12. 


Such & combination of the features characteristic of the motors 
shown in Figs. 1 and 4 has been attained in the new motor of the 
Felten & Guilleaume-Lahmeyer Works, the general arrangement of 
which is shown diagrammatically in Fig, 5. This motor possesses 
a stator winding, z,, connected in series with the exciting brushes b 
and short-circuited working brushes a, arranged along the direction 
of the stator winding axis. In addition, there is provided а sup- 
plementary winding. z, having the same magnetic axis as the 
stator winding, and this may, by means of the switch C, be con- 
nected across the exciting brushes b. At starting, C is left open, 
and the motor starts as a series motor with a powerful torque; when 
& certain speed has been reached C is closed, and the motor becomes 
а constant-speed machine. Ав compared with the motor of Fig. 1 
the new motor possesses the following advantage : In the motor of 
Fig. 1 the current between the brushes b has to be supplied entirely 
by the transformer ¢. In the new motor, on the other hand, the 
winding z,—which we shall term the transformer winding—sup- 
plies only the difference between the exciting current and the stator 
current. The motor may be so proportioned as to make the stator 
current equal to the exciting current at normal load, in which case 
the transformer winding will take no current at all at normal load, 
and will only become active when the load rises above or falls below 
the normal. For this reason the transformer winding may be made 
very small, occupying but little space. 

The starting torque of a single-phase commutator motor depends, 
for a given P.D. of supply, on the ratio ето Anpere ишпе апа 

| | working ampere-turns 
the question arises as to the value of this ratio which corresponds 
to the maximum value of the starting torque. Experiments carried 
out on this point have not led to concordant results. Now the 
author has succeeded, by purely theoretical reasoning, in establish- 
ing the general result that in the case of motors in which the work- 


ing and exciting currents are in phase or nearly in phase with each 
other, maximum starting torque is obtained by designing the motor 
so that the volt-amperes used up for excitation equal 4 of the volt- 
amperes correspovding to magnetic leakage. 

In the case of lift motors it is, however, not in general desirable 
that the motor should exert the greatest possible starting torque, as 
the acceleration would be too rapid, and the starting jerky. A 
starting torque equal to 2:5 times the normal running torque is in 
most cases sufficient, and this, in the type of motor under considera- 
tion. is generally much below the greatest possible torque. A matter 
of much greater importance is to keep the volt-amperes per metre- 
kilogramme of starting torque as small as possible. The value of this 

exciting ampere-turns and 
working ampere-turns' 
the most favourable ratio is connected with the magnetic leakage 
of the motor. The author has found that the minimum value of 
the volt-amperes/metre-kilogrammes is obtained by making the 
exciting volt-amperes equal to the leakage volt amperes, and this 
conclusion has been amply verified by experiments. 

It is a somewhat remarkable fact that the transformer winding 
2, (Fig. 5) is, for & given rotor winding, quite independent of the 
voltage for which the stator is to be wound. This is due to the 
fact that, in accordance with what has been said, the exciting field 


quantity is again dependent on the ratio 


-in the direction of the brushes b stands in a constant ratio to the 


stator field in the direction of the working brushes а if the best 
results as regards volt-amperes/metre-kilogrammes аге to be 
obtained. Thus the exciting field and the P.D. producing it must 
remain constant for a given type of motor, and hence also the 
number of turns in the transformer winding must remain unaltered. 

A longitudinal section of a 6:5 н.р. motor of the type described is 
given in Fig. 6. The motor is designed for a voltage of 120 and a 
frequency of 45:5. The P.D. across the exciting brushes is 6 volts. 
The performance of the motor is illustrated by the curves of Fig. 7. 

The transformer winding is automatically thrown into circuit by 
means of a centrifugal device at the commutator end of the shaft, 


Amp. Kw. 


0 1 2 3 4 5 6 7 8 9 


Fie, 7.—CHARACTERISTIC CURVES OF THE DovBLE CIRcUrr MOTOR. 


and the spring of the centrifugal device is so adjusted as to close 
the circuit of the transformer winding at the instant when no current 
will pass through it. 

The motors are designed so as to be capable of direct connection 
to the mains at starting, without the use of any resistances. Their 
starting torque is 2:5 times the normal full-load torque, and the 
starting current is not much greater than twice the normal current. 


THE OSCILLATORY DISCHARGE IN IRON WIRES.* 
BY A. BATTELLI AND L. MAGRI. 


1. One of the most important questions suggested by the study of 
oscillatory discharges concerns the form of the discharge when the 
field produced by it is occupied by а magnetisable substance such 
as iron. | 

It is certain by this time that iron easily follows the oscillations 
of the field, even when their period is as short as that of the Hert- 
zian oscillations (10-? sec.). Now if the iron is placed in the magnetic 
field of any oscillat гу discharge it must exert some kind of influence 
upon that discharge itself. But this influence will be quite different 
according to whether the discharge passes through a long iron wire 
stretched in a straight line or through a solenoid, or a coil of 
copper wire with an iron core. | 

For in the first case the lines of induction are almost altogether 
outside the iron wire, and the change produced by it in the mag- 
netic field (and, therefore, also in the inductance and the natural 
period of the circuit) is not great. Yet the influence of the iron 
upon the form of the discharge will be very perceptible, for the 
high value of the magnetic permeability brings it about that thd 


Translated from the Physikalische Zeitschrift, May Ist, 1907. 
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Foucault currents in the wire become strong enough to make the f 


surface layer traversed by the discharge very thin. In this manner 
the resistance becomes very high, and the damping becomes very 
pronounced. 

But when the iron forms the core of & copper wire coil traversed 
by the current, the lines of magnetic induction are largely confined 
to the iron, and the magnetic energy of the circuit (and, therefore, 
also the inductance and period) are sensibly affected. In this case, 
also, the Foucault currents in the iron tend to confine the mag- 
netiged layer to the surface, and since both the parasitic currents 
and the work of magnetisation absorb a considerable amount of 
energy, the damping of the discharge is increased in this case also. 

The theoretical investigations already made in this connection 
are the well-known treatments concerning the passage of sinusoidal 
currents through a wire of constant permeabilit 
studies, which also deal with the damping, but always assume и to 
be constant. The experimental results may be summarised as 
follows: Trowbridge could only trace in thin wires an increase of 

riod consequent upon high values of the magnetio permeability ; 

mden found the same increase under conditions which he does 
not describe in detail; Klemencic, and later Broca and Turchini, 
determined и for rapid oscillations by calorimetric measurements 
and obtained concordant values. Saint John did the same by very 
accurate measurements of the wave-length of electric oscillations 
in iron wires, but found values for n which are much larger than 
those found by Klemencic before him, and again by Broca and 
Turchini afterw 

But all the physicists mentioned only concerned themselves with 
ihe rate of change of the field, without regard to the magnetising 
force, and their results are, therefore, not comparable with each other. 


It is necessary to take this fundamental condition into account, 
and this has not been properly done hitherto. Since in the case of 
slowly-changing fields the value of p changes with the magnetising 
force, there 1з no reason to doubt that similar changes must also 
take place in rapidly alternating fields. We must, therefore, learn 
to understand what significance the permeability has for an electric 
discharge. Neither the calorimetric methods, nor the measure- 
ments of frequency as carried out by Trowbridge and Emden, nor 
measurements of wave-lengths will yield us anything but a mean 
value, and even that only in rough approximation. We can also say 
beforehand that this mean value depends essentially upon the 
‘maximum intensity of the discharge current and the thickness of 
the wire. 

This accounts for the differences in the results obtained by these 
investigators in spite of the greatest care. 


2. This led us to make new experiments in order to analyse the 
oscillatory discharge in iron wires by measuring the period. In 
view of the difficulties introduced by damping we took every 
imaginable precaution. We used thick wires, and constructed our 
apparatus with such precision that we could discover the difference 
of period in iron as against copper, which had escaped Trowbridge. 

Our arrangement was the same as that used in 1902. We first 
used the same two air condensers, having a capacity of 14,175 cm. 
when parallel, and of 8,568 cm. when in cascade. 

The discharge circuit consisted of a well-annealed iron wire 
0:9178 cm, in mean diameter, bent into a circle 296 cm. in diameter. 
This wire was mounted on a wooden cross with four ebonite blocks, 
and was mounted in free air at a distance from the walls of the 
room. The wire was 929 cm. long, with a gap in the circle 1 em. 
wide. Such a wire, if possessing unit permeability, would have an 
inductance of 11,855 cm. for n=0. 

The connections between this discharge circuit, the condenser 
and the spark micrometer were made by those brass tubes possess- 
ing an aggregate inductance of 1,698 cm. 

With these conditions we succeeded in observing for every spark 
five complete oscillations, or four in the case of the slower ones, which 
was very favourable. 

Wherever possible we made two measurements with each plate, 
at the images of the upper and lower electrode respectively. This 
was not possible in the cases where the elementary sparks pro- 
ceeded from different parts of the electrode. Sometimes one elec- 
trode gives clear images and the other electrode blurred ones, so 
that it is not always possible to measure both simultaneously. 

In Tables I. and II. we reproduce two series from our diary. 

For calculating the mean value each measurement was credited 
with the number of periods counted. | 

The values obtained with iron in the discharge circuit, and espe- 
cially those in Table I., cann: t claim the accuracy attainable with 
copper circuits, for the damping diminishes the number of 
elementary sparks, and thus considerably increases the length of 
the images on the plate. At the shorter periods especially the 
small displacements of the spark on the electrode seriously mar the 
accuracy of the measurements, and the difference in the brightness 
of successive sparks composing a discharge becomes so great that 
the negatives show great variations of intensity in different parts. 
Besides, the sparks may be actually more irregular than those ob- 
tained with non-magnetic material of low resistance. Thus in 
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Table I. 
C 3,568 cm. Spark-gap 2°5 mm. 
555 | 
No. of , Periods . | No. of | Periods 
plate. measured. Result. [ plate. measured. Result. 
—̃ä ————— — — F 
1 5 0000001580 9 Тт 0000001424 
8 4 1317 9 4 1406 
4 5 1335 10 8 1522 
4 | 6 1428 | 10 4 1465 
5 | 6 1481 | 10 6 1465 
5 5 1506 104 6 1363 
6 6 1470 12 7 1460 
6 5 1469 12 7 1454 
7 8 | 1453 13 5 1554 
1 4 1478 | 13 5 1492 
Mean: 0000001455 + 0000000006. 
Table II. 
C=14,175 om. Spark-gap 2:5 mm. 
No. of | Periods | No. of | Periods 
plate. meas | Result. plate. measured. Result. 
S — шы Me qe 
15 4 | 0000002953 17 4 000000002927 
15 5 2888 18 4 2820 
16 3 | 2955 18 4 2835 
16 5 2887 19 4 2916 
17 4 2856 
| 


Mean: 0:00000289 + 0:000000008. 
Ta*le I. we have discrepancies of 10 per cent., whereas in Table II. 
they are only 2:5 per cent. 
Having experimentally measured tho period we may easily cal- 
culate the value of p by the relations 


(qf) = a) 


1 == LAU = 2: NE 
and  L,—L (А + мМ) (А+ М sca) . (2) 

In these two equations T, is the experimental value of the period 
with the iron circle, T the үе in a geometrically identical copper 
circle, L’ the inductance of the whole circuit compri:ing the copper 
circle, L', the observed value of the inductance with the iron circle, 
c; the resistivity of the iron, с that of copper, r the radius of the 
wire, J its length, and p the frequency multiplied by 2x. 

In these formule it is implicitly assumed :—(i.) That the effect of 
damping upon the duration of the oscillations may be neglected. 
(ii.) Th at the frequency is great enough to admit equation (2) instead 
of the corresponding series. (iii.) That the damping is small enough 
to allow of Barton’s correction being neglected. 

In examining the photographs we must take into account that 
the number of elementary sparks which leave а sufficient impres- 
sion upon the plate is smaller than the number of sparklets which 
really compose the discharge. 

Taking this into account, the photographs show that the damping 
of the discharge is sensibly greater than it would be with copper, 
but not sufficiently so to perceptibly increase the value of the period. 
This is corroborated by the following fact: Assuming for R and L 
the values given by known data for и between 100 and 600, and 
using these to calculate R?/4L?, this shows itself to be barely a few 
10,000ths of the value of 1/LC, and may, therefore, be safely 
neglected. 

s regards the applicability of the usual formule, we must re- 
member that in our periods we always had п> 10-5, and hence 


ёт?п ri _— 
N -- PBV p. 
However small » may become, it always, in these experiments, 
exceeds the limit above which these formule are valid. 
Finally, as regards the correction calculated by Barton, it must 
be remembered that the maximum value of k here attained was 
always less than 0:1. Hence the correction for the resistance is 
less than 5 per cent. The inductance correction, which is here 
specially interesting, is of the order of 20cm., and this is also 
negligible in comparison with 10,000. 

In these first two series the values fur T were calculated from 
the dimensions of the circuit. For Li the values were those cor- 
rected according to Rayleigh. 

The results were: — 


First series. Second series. 
E . 1455 K 10 5 — 2°89 x10 * 
ПЧ oue E S EIS 1:404 x 1075 edad 2°80 x 10 


It is evident that the influence of magnetic permeability is very 
slight, but it is certainly greater than the errors of observation. 

8. We eventually carried out a third series of measurements on 
this subject, using & glass plate condenser with a capacity of 
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98,100 cm. and a discharge circuit of iron wire 2:44 mm. thick, bent 
into a square of 200 cm. side. 

This time we considered it advisable to compare the period 
obtained with the iron wire with that obtained with a geometrically 
identical copper wire. In this way we meant to avoid the un- 
certainty liable to affect the condenser capacity owing to glass 
being the dielectric. In any case, the agreement between 
measurement and calculation was good in the case of the copper 
wire, especially considering that the value resulting from the 
measurement of the capacity is surely greater than what would 
correspond to such short periods. 

The arrangement was nearly the same as that used in the earlier 
experiments. The discharge circuit consisted of a spark micrometer, 
the square of iron or copper wire, and the three brass tubes joining 
the various parts of the circuit with each other and with the con- 
denser and representing an inductance of 1,282 cm. | 

Although both the copper and the iron wire had been drawn 
through the same machine, their diameters were slightly different, 
the copper wire being 2:47 mm. and the iron wire 2:44 mm. in 
diameter. 

The copper wire showed for п=0 an inductance of 10, 980 cm. 
Had it possessed exactly the diameter of the iron wire, its induc- 
tance would have been 11,004 em. The difference of 24 cm. can be 
safely neglected in these measurements. 

We here quote the results obtained with the copper wire :— 

Calculated Values for Т. 
0:00000704 
0:00000705 
0:00000703 
0:00000709 


Mean........ 000000705 


It will be seen that when the discharge circuit consists of non- 
magnetic material, the measurement of the period is very exact. 
The value for the inductance of the copper wire, corrected accord- 
ing to Lord Rayleigh's formula for Т —0:00000705,becomes 10,688cm.; 
on adding another 1,282 cm. for the connections the theoretical 
value of the inductance for this period becomes 11,920cm. If we 
now calculate the value of T from the measured capacity of the 
condenser, we get for T the value 0:00000716, which agrees well 
with the experimental value, but is slightly larger, as might have 
been expected. 
We now replaced the copper wire by the iron wire, and obtained 
the following results:— : 
Calculated Values for T. 
0:00000815 
0:00000772 
0:00000805 
0:00000762 
0:00000765 
000000775 


Mean value... 0:00000782 


On every plate we had an image of seven half. periods, and each 
image occupied & length of 4cm. The conditions for measuring 
the period were, therefore, favourable. The deviations from the 
mean value above must, therefore, not be ascribed to inaccuracies 
in the measurement of these images. They are a proof that the 
maximum field intensity changed from one case to another, and 
that even with such rapid oscillations the phenomena of magnetic 
saturation of iron come into play. 

4. We may now summarise the results of our measurementa of 
p, and confront them with the maximum field intensities. This 
field H at the surface of the wire is, as we know, givon in absolute 
electromagnetic C.G.S. units by the equation 


т Tur 
Where I is the greatest amptitude of the current, C the capacity, 
V the discharge potential, and r the radius of the wire. The dis- 


charge potential was in our experiments 30 electrostatic units. We 
therefor had the following values: 
Series. Period. | Maximum field. ^ Permeability. 
I. 1:455 x 10-* 65 | 600 
II. 2:89 x10-* 180 240 
III. 840 | 70 


On the other hand, it depends 
\ | This suffices to explain the different 
results obtained by various experimenters. 


5. To recapitulate, these researches prove—(i.) That iron behaves 
as а magnetic material of high susceptibility, even at very high 
frequencies (about 107 per second). (ii.) That the permeability 
changes with the magnetising field. (iii.) That the variability of n 
with the field invalidates the usual formule for the inductance and 
resistance. 

In view of the variation of д with H, the duration of the suc- 
cessive oscillations composing the discharge can hardly remain the 
same throughout the discharge. But the measurements carried 
out under the conditions described, though they indicate some such 
irregularity, are not sufficiently accurate to determine the difference 
between two successive periods. 


THE WATER POWERS OF PERU: THEIR DEV£LOP- 
MENT AND POSSIBLE APPLICATIONS.* 


Summury.— The purpose of this article is to describe the amounts and 
relative locations of the water powers of Southern Peru, the feasibility of 
their development, the present and prospective demand for power in the 
locality, and the possible application of electricity to old and new in- 
dustries, the Tambo Valley and Lake Titicaca being the sources of supply, 
and the towns of Mollendo and Arequipa the markets for consumption, 
of the power produced. 


The present developments of the southern Peruvian water-power, 
reports Mr. Guarini, professor of physical and electrical science 
at the “ Escuela de Artes y Oficios " of Lima (Peru), are insig- 
nificant, being limited to а 1,000 н.р. installation furnishing light 
and power to Arequipa, and a very modest private lighting plant 
in the Tambo Valley. 

At Mollendo there is to-day no power plant of any description. 
The Peruvian Corporation is 4 to instal a steam plant to furnish 
power for industrial purposes and harbour work during the day and 
for public lighting at night. The high cost of fuel and the uninter- 
rupted demand for power during the 24 hours, however, make the 
advantages of a water-power installation apparent. 

In the immediate vicinity of Mollendo, in the Tambo Valley, 
there are a number of small streams capable of developing several 
hundred horse-power, which can be easily utilised and transmitted 
electrically. The utilisation of the city’s water supply to operate a 
wheel before entering the distributing mains suggests an alterna- 
tive source of power. Mollendo gets its water from the mountains 
at an elevation of 2,800 metres above sea-level, whence it is con- 
veyed a distance of 140 km. through pipes 20cm. in diameter at a 
rate of 20 litres per second.  Allowiog for all losses the theoretical 
available power would be 820 н.р. But the line is sectioned off at 
different levels to supply intermediate towns, and even if it were 
not the water pressure would be excessive. 

The power problem would consequently have to be solved by 
either of the following methods:—(1) By installing a water-wheel 
and alternator at the mouth of each reservoir, by which means 
250 н.р. could be delivered in this manner at Mollendo. (2) By 
jean two reservoirs at Mollendo, at different levels; the lower 
one to be used as the supply reservoir proper for distribution, and 
the other as a water-power storage basin, which would empty into 
the lower reservoir during lighting hours. 

According to Mr. Guarini, the Tambo Valley abounds in small 
water powers which could be easily developed to supply power to 
run the machinery in the sugar millsthat dot the valley during the 
day, and to light the many estates and farms at night. 

At Arequipa the Sociedad Electrica de Arequipa owns and 
operates a hydro-electric central station at a place called Charcani, 
about 11 km. from the town, the motive power for which is supplied 
by the Chile River, with a maximum capacity of 1,000 m.r, Mr. 
Guarini says that Arequipa to-day uses 10 arc lamps and 4,891 
incandescent lamps of different ratings. But the lighting is most 
unsatisfactory, and the streets are frequently in darkness. 

The Sociedad Electrica de Arequipa, it must be admitted, is now 
installing an additional 500 f. . equipment, which should suffice for 
present requirements, although, as a matter of fact, an entirely 
new hydro-electric plant would be advisable in order to bring the 
light and power service up to the standard expected in a first-class 
city of the importance of Arequipa. 

Another source of supply, Prof. Guarini writes, should be the 
Chile River, which is easily capable of furnishing all the motive 
power necessary for the purpose, representing, as it does, a colossal 
hydraulic force hitherto overlooked. 

Mr. Habich, director of the Technical School of Lima, in an 
article puplished in the Bulletin of the Mines of Peru, in its issue 
of July 31, 1901, pointed out that Peru, with its rivers descending 
from elevations of 3,000, 4,000 and 5,000 metres, possessed incal- 
culable sources of power, and showed that the Rimac River alone 
was capable of developing at least 100,000 n.r. 

Returning to the River Chile itself, and basing calculations from 
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& point a little above the location of the present station at Charcani, 
about 8,000 metres above sea level, Mr. Guarini estimates that this 
stream carries a volume of water of 6 cubic metres per second, 
equal to a theoretical force of 240,000 н.р. By properly damming the 
Chile between Charcani and sea level it would be easy to develop a 
minimum effective power of 100,000 to 120,000 н.р. The suitable 
development of this power would givo a supply of electrical energy 
sufficient for the electrification of the railroads of southern Peru. 

The next and by far the most important source of water. power 
supply of Peru is Lake Titicaca, lying 3,800 metres above the level 
of the sea, with a surface area of 6,600 sq. km., and an average 
depth of 20 metres. But Lake Titicaca lies in a hollow, surrounded 
on all sides by an unbroken ridge of mountains, ranging from 250 to 
800 metres in height, presenting a formidable engineering problem 
which can be overcome by only two solutions: either tunnelling 
through the mountain or pumping the water up and over the lowest 
practicable eminence. 

The distance from Lake Titicaca to the Pacific Ocean, as the 
crow flies, is 250km. According to surveys the shortest practicable 
tunnel that could be bored through this natural barrier to the nearest 
valley would be between 35 and 40 miles long; this, while entailing 
an «normous cost, would greatly shorten the transmission line. 

An alternative plan is to pump the water over the side of the 
mountains, on certain assumptions. 

Prof, Guarini shows that after allowing 1,914,667 н.р. for losses 
from all sources in the turbines, generators, &c. (which is extremely 
liberal), a net surplus of 2,000,000 н.р. of electrical energy would be 
left available for sale. 

The market for this supply of power would be in its application 
to the electrification of present steam roads and the operation of 
new electric properties, mining and agricultural industries, public 
and private lighting, the manufacture of carbide of calcium at the 
coal mines, the operation of overhead conveying cables which arein 
general use in Peru, and for heating, household and general power 


purposes. 


AUTOMATIC CALLING D&VICE FOR A WIRELESS 
TELEGRAPH STATION.* 


BY W. R. CARROLL. 


The author gives an account of his automatic calling device in 
use at Yerba Buena Island, San Francisco Bay. The station com- 
municates regularly with the Navy’s wireless stations at Mare 
Island on San Pablo Bay 20 miles away and with Farallone Islands 
35 miles at sea beyond the Golden Gate. The transmiting 
apparatus is similar to that in use at all modern wireless stations. 
The receiving devices include a coherer system with tape recording 
apparatus, an electrolytic receiver with high-resistance double- 
head telephone receivers and a magnetic detector so arranged that 
it can be left attached to the transmitting serial at all times even 
when sending. Ву this arrangement it becomes possible for the 
receiving station to break the sending station, just as is true on 
land-lines, and to secure at once a repetition of lost signals instead 
of waiting until the sending has ceased as is done with all other 
receivers. 

The auto-sender is shown in the accompanying diagram. There 
are four transmitting or type wheels and a half-wheel or serial 
control wheel as it may be called. The calling wheels bear the call 
letters of the different stations, TG being Mare Island and TH 
Farallones. The wheels V and V-MK are for sending out a con- 
tinuous train of V signals for the adjustment of another station. 
All of these wheels and the half-wheel are on a common shaft which 
also cariies the drive wheel of a set of gears which propels the 
travelling iron core of the magnetic detector, and the whole is belted to 
a small motor. The speed of the motor is controlled by a slide rheostat, 
and a telephone hook switch in the circuit serves to set the mechanism 
moving when the telephone is taken up for receiving or whenever 
it is desired to start the automatic sending. Underneath the lever 
of the sending key K is an armature and an old pair of relay magnets 
having а resistance of 75 ohms, which, actuated by a shunt circuit 
from the main battery, serve to manipulate the key whenever the 
circuit is closed at one of the contact points 4 by the flat spring g 
when the latter is pushed into contact by the teeth on the rim of 
the type wheel. A condenser or & lamp, e, of suitable resistance is 
shunted across this make-and break to obviate the spark and render 
the signals sharp and clear. This form of make-and-break is well 
adapted for telegraphic work. The switch G connects to the wheel 
desired or it opens the circuit entirely for hand sending with key K. 

The half-wheel is not fastened rigidly to the shaft but is held by 
means of а compression spring under a nut on the end of the shaft. 
If it is desired to send V signals or call continuously, when the 
detector is used the serial switch A is moved to the point c and the 
back arm catches on a stop pin, c', on the half-wheel,thereby stopping 
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it and placing the aerial in permanent contact with the detector D. 
If the detector is not to be used the back arm is placed on a stop 
pin, ab,, just an instant after the spring brush s has slipped off the seg- 
ment and the aerial is no longer in contact with the half-wheel. 
The contact ху at the spring brush x at the opposite side of the 
half-wheel serves to keep open or close the magnet circuit as the 
segment revolves. When the switch A is on either a or b and 
the half-wheel is free to revolve it closes the magnet circuit just an 
instant after the aerial spring S flies open, and when the segment 
moves around and again engages the aerial in contact the magnet 
circuit is broken and the transmitting signals cease. 

The signals on each half of the wheels TG and TH are composed 
of the letters three time repeated and signal TI, the last being the 
call letter of Yerba Buena station. When the control wheel is in 
motion the magnet circuit is broken one-half of the time. By this 
arrangement the calls are not continuous but intermittent, and 
during the interval the coherer or electrolytic receiver is thrown 
in circuit and the station called may reply and business then pro- 
ceed in the usual way. If it is desired to call continuously the 
back arm is placed in contact with pin b. 

When the V or test signals are sent out signed MK, as occurs 
once in each revolution of the wheel occupying about one-half 
minute, the receiving station is aware that the sending station is 
using the magnetic detector and that it can “ break" and interrupt 
the signals when enough test signals have been received to have 
secured the desired adjustment. Should the sending station operator 
be called away to some other duty he switches over to the plain V 
wheel and allows it to continue tending for some prearranged time 
as agreed upon for adjusting purposes. 
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In order to have type wheels for any call letter desired, à wheel 
is made with changeable teeth. With floating (ship) wireless sta- 
tions coming in contact irn day with new stations thisarrangement 
would be quite useful.. The type wheel and make-and-break as 
used in this device are what is known as the Omnigraph transmitter 
and are made by the Omnigraph Co. of New York. 


Improvements in Electric Glow Lamps.—An invention 
lately patented by the Deutsche Gasglühlicht Aktiengesell- 
schaft relates to tungsten filament glow lamps, and consists in 
employing carbon suspenders in place of the suspenders of 
metal or the refractory metallic oxides which have hitherto 
been generally used for this purpose. Аз carbon possesses the 
property of good radiation for heat rays this support remains 
comparatively cool, even near the point of contact, and 
can, therefore, be made very thin. Carbon suspenders have 
been found to be unsatisfactory for osmium lamps owing to 
the formation of osmium carbon compounds, but this objection 
is not present when tungsten is used. The suspender is at- 
tached to the filament by means of a suitable cement, the 
carbon being made of such thinness that it will allow sufficient 
movement in the lamp filament when switching on and off, 
and rupture of the filaments is thus prevented. 
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ETHICS IN ELECTRICAL ENGINEERING. 


Following the example of the Institution of Electrical 
Engineers, whose Council issued certain rules in reference 
to professional etiquette in 1902, the American Institute of 
Electrical Engineers is now considering a code of ethics 
drawn up by Messrs. C. P. SrEIN METZ, Н. W. Воск and 
S. 5. WHEELER. The distinction between ctiquette and 
ethics appears to be that professional etiquette is more 
concerned with the making of money, or at least with the 
obtaining of work, and ethics are concerned with broader 
principles. This much may be gathered if we can take the 
respective documents as a criterion. The Council of the 
Institution of Electrical Engineers concerned itself princi- 
pally with the question of advertising, or soliciting work, 
on the part of consulting engineers, and the receipt of 
commissions for services rendered. The Committee of the 
American Institute have entirely neglected the question of 
advertising, but have considered in quite an elaborate way 
the principles which should underlie the work of all their 


| members, whether consultants or not. These principles are 


discussed under six headings. 
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Under the first heading—namely, General Principles— 
it is laid down that association should be avoided with any 
questionable projects, even if the engineer is only concerned 
with their engineering features, and. vonsiderable stress is 
laid upon the question of standardisation. Paragraph 5, 
which deals with this point, reads as follows: “The 
electrical engineer should incline toward and not away 
from standards of all kinds, since standardisation is 
peculiarly essential to the general progress of the pro- 
fession. This applies to construction, measurement and 
expression or nomenclature, as well as to conduct or ethics. 
Even the tendency to give individuality by providing 
special construction may sometimes be avoided with ad- 
vantage.” 

No doubt standardisation is in many ways essential to 
progress, but it is probably more essential to the progress 
of the manufacturer than to the progress of the profession. 
We are inclined to think that rather too much stress is 
here laid upon standardisation. No doubt standard plant 
should be used as far as possible, but a slavish following 
of standardisation is apt to stifle progress resulting from 
new ideas. In fact, for that reason consulting engineers 
are apt to hamper progress, because if they have the wel- 
fare of their clients at heart they cannot recommend any- 
thing in the nature of a serious experiment: standard 
practice must be adhered to unless the client is willing to 
take the risk. 

In section B the Committee consider the relations of 
the electrical engineer to his employer or client, and deal 
with the acceptance of commission, financial interest in 
apparatus specified, &c., and the general n of 
the engineer. 

In section C the somewhat difficult question of the 
ownership of records of work is considered, as follows: 
“ If in executing his work, the electrical engineer uses data 
or information which are not common aud public property, 
but which he receives, directly or indirectly, from his 
employer, or if the problem solved by the engineer is met 
in the pursuit of his work for his employer, and is not of 
such a character that his attention would have been 
directed to it regardless of his relations to his employer, 
the products of his work, in the form of inventions, plans, 
designs, &c., are not his private property, but the property 
of his employer, though the engineer may be entitled 
to special remuneration for such inventions, &c.” This 
clause would apply to assistants, but its application 
appears to be difficult. If an assistant reaps no reward 
by exerting his ingenuity, he will not feel much 
stimulation. On the other hand, it is very difficult to draw 
the line in some cases between what originates from the 
employer and that originating from the assistant. The 
question, therefore, seems to be essentially one of those 
which should be treated fairly and liberally by the employer 
as each case arises. 

In section D the Committee deal with the relations of 
the electrical engineer to the general public, and Jay down 
rules to the effect that controversies on questions of engi- 
neering should never be carried on in the public press, but 
should be confined to the technical press and the engineering 
` societies. To those who write to T'he Ties on such matters 
this rule will not be acceptable, though, doubtless, the 
Committee would make exceptions in the case of letters 


written to the daily press correcting the mistakes that are 
so frequently made. In the next section the relations of 
the electrical engineer to the enginecring fraternity are 
considered, and there is a clause to the effect that an elec- 
trical engineer in responsible charge should not permit 
other engineers or non-technical persons to overrule his 
electrical engineering decisions. This opinion will appeal 
to all engineers, and particularly to those who carry out 
work for municipal committees. The heroic course of 
resignation is undoubtedly the one to follow if such over- 
ruling is persisted in, but it is not every engineer who is 
prepared to take such a course. 

Finally, the Committee give definitions of “electrician,” 
“electrical engineer” and “ consulting electrical engineer.” 
In these days, when every plumber is apt to designate him- 
self an electrical engineer, it is interesting to note that this 
title should be applied only to graduates from the electrical 
engineering schools of Universities of recognised standing, 
and to such men as possess an equivalent knowledge of elec- 
trical engineering. The title of “consulting electrical 
engineer is to be applied only to those electrical engineers 
who possess such knowledge and experience in electrical 
engineering as would qualify them to full membership in 
the American Institute of Electrical Engineers. 

Such codes of ethics, like the code of professional etiquette 
issued by our Institution, are useful as a guide to those who 
wish to be guided by high principles, but there is one weak 
point in their conception. It is always a case of “those 
who will may heed,” but if they will not, what is the 
penalty? There are only two professions at the present 
time—namely, those of Law and Medicine—that are strong 
enough to enforce any code of etiquette. An engineering 
institution may influence, but it cannot do more; for the 
result depends very largely upon the ignorance of the 
general public rather than upon the observance of pro- 
fessional etiquette by the engmeer. The general public 
knows nothing of professional etiqnette, and is more likely 
than not to break down any rules drawn up for its 
observance. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, on reoeipt of published price. Add 6 per cent. for abroad or for foreign books.) 
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Conduction of 5 Through Gases. By J. J. Tuowsow, 
D. Sc., LL. D., Ph. D., F. R. S. 2nd edition. (Cambridge: University 
Press.) Pp. VIII. +678, 168, 

Gaseous conduction із опе of the romances of science. Not 
that it is treated romantically in the book before us. On the 
contrary, the reserved and somewhat forbidding style handed 
down from Maxwell to his distinguished successor is carefully 
maintained. But even a perfectly unemotional treatment 
cannot obscure the underlying enthusiasm which undoubtedly 
animates our Cambridge school of physicists, a school whose 
recent work may well be expected to live for ever in the annals 
of physical research. 

When we remember that the solution of the problem of 
gaseous conduction belongs almost exclusively to the present 
century, that that century is only six years old, and that the 
first edition of this work appeared in 1903, it is not surprising 
that the second edition should present many new features. 
Among these the discussion of ionisation by rays emitted by 
radioactive bodies still occupies considerable space, though a 
large portion of the purely radioactive phenomena, being fully 
covered by Rutherford’s treatise on “ Radioactivity,” is omitted 
in the present edition. The kernel of the book may be found 
in the short summary of the theory on p. 471. In this sum- 
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mary, as, indeed, throughout the book, the word “ corpuscle 
is used for what everybody else calls an “electron.” It із, as 
the author himself acknowledges, simply a case of paternal 
affection, and is certainly excusable in view of all the father 
has done for his offspring. 

“A gas is ionised when cathode rays—i.e., rapidly-moving 
corpuscles—pass through it; these cathode rays, when their 
velocity is accelerated or retarded, give out Röntgen rays, and 
these rays also ionise gases through which they pass. When a 
current of electricity passes through a gas it is carried by moving 
corpuscles and positive ions, the velocity of these depending 
on the strength of the electric field. The moving corpuscles are 
cathode rays ; these ionise the gas directly by striking against the 
molecules, and indirectly by means of the Róntgen rays which 
are produced when the cathode rays come into collision with 
the molecules of the gas; the Röntgen rays produced in this 
way constitute Wiedemann's entladungsstrahlen (discharge 
rays) Thus, when there are any corpuscles present to begin 
with, an electric field, by setting these in motion with sufficient 
velocity, may produce а new supply of corpuscles, and these, 
again, may produce another generation of corpuscles, and so 
on. It will be noticed that the collisions are the source of the 
ionisation, not only when this is produced directly by the 
impact of cathode rays, but also when it is due to the Róntgen 
rays, for it is by the collisions that the Rontgen rays originate. 
Thus when an electric force acts upon a gas 1n which there are 
corpuscles, these corpuscles will be the parents of others, and 
on this account the number of corpuscles will increase ; on the 
other hand, the recombination of corpuscles with positive ions 
to form neutral systems, and with uncharged molecules to 
form massive negative ions, will reduce the number of free 
corpuscles ; if the rate of recombination exceeds the rate of 
production, any corpuscles originally present in the gas will 
tend to disappear, and the gas will cease to conduct electricity, 
while if the rate of production exceeds the rate of recombina- 
tion the number of corpuscles will increase and the gas will 
become а better and better conductor ; in order that it should 
remain in a steady state the rate of recombination must equal 
the rate of production." 

In Johannes Stark's Elektricität in Gasen "—the only 
treatise which can be at all compared with the present work— 
the doctrine of ionisation by “ionic shock ” is developed in a 
mauner very similar to the above, but without considering the 
ionising effect of the Róntgen rays produced by the collisions 
themselves. That isa new and valuable point, but the first 
sentence quoted above is somewhat loosely worded. The 
acceleration and retardation of electrons does produce radia- 
tion—it is the only thing that does—but the rays are not 
recognisable as Röntgen rays unless the change of velocity is 
very sudden. And since it is easier to produce a sudden stop- 
page than an equally sudden start, we are practically reduced 
to collisions for our source of Réntgen rays. 

Chapters specially redolent of the atmosphere of the Caven- 
dish Laboratory are those on the power of the elements in 
general to omit ionising radiation (Le Bon's ** Dematerialisation 
of Matter"), ionisation due to chemical action, and on the 
properties of moving electrified bodies. 

In the chapter on the “Electric Arc,” which is of special 
interest to the engineer, the author develops the theory that 
the discharge is primarily due to the cathode. Hot carbon 
emits electrons to the extent of several trillion per second from 
every square centimetre of surface. This itself constitutes a 
current of about l ampere. The main function of the positive 
carbon is to provide heavy positive ions which, by their constant 
bombardment, maintain the negative carbon at the white heat 
necessary to liberate the electrodes. Hence, you may have an 
arc with a cold anode, but not with а cold cathode. But the 
latter may be heated by an independent source. The charac- 
teristic of non-arcing metals is that they easily transport heat 
away from where it is most required. Chemical combination 
diminishes the P.D. between the terminals, as in Mrs. Ayrton’s 
hissing are, by furnishing an independent source of heat in the 
form of chemical energy. 

The book will be welcomed as a standard and up-to-date 
work of reference on all matters connected with gaseous 
discharge. 


ON A METHOD OF PLOTTING THE HYSTERESIS — 
LOOP FOR IRON WITH AN APPLICATION TO A 
TRANSFORMER.* 


BY DR. GISBERT KAPP. 


Let Ø, be the flux in megalines produced by a continuous cur. 
rent of |, amperes through 7 turns of winding under an E. M. F. of 
e volts; then 

e=Rl,. 


If now e be suddenly reversed, then | will pass from its initial 
value – 1, through zero to the final value +!,. Any intermediate 
value of the current must obviously satisfy the equation 


_ ^ dọ 

8100 д. R.. e. (0) 
By observing ¢ and I a time - current curve may be plotted, and from 
this curve and the known values of e and n the hyateresis loop 
giving ф as a function of | may be drawn. The arrangement of the 
test is shown in Fig. 1. 


Fig. 1. 


B is a source of current capable of giving from 50 to 100 times the 
magnetising current lo, which is passed through the transformer coil 
T. This current is taken off on the heavy shunt resistance S, between 
whose terminals the E.M.F. e is maintained and indicated on the 
voltmeter V. А ів an ammeter with central zero and s a reversing 
switch. Care must be taken to have the contacts of this switch in 
good order, so that its resistance may be exactly the same in either 
position. S may conveniently be the shunt belonging to V, so that 
this instrument indicates the main current given by B, and A 
should be of sufficiently low resistance to reduce the loss of E.M.F. 
between S and T as much as possible. 


-Ip 


Fic. 2. 


Fia. 3. 


To make the test, regulate r so that A indicates the desired mag- 
netising current !, and note the E.M.F. e. Then knock s sharply 
over, starting at the same time a stop - watch and n ting the current 
indicated by А as а function of the time. The movement of the 
needle for values of | lying between — І, and zero is fairly quick, 
so that in this region single observations can only be taken by 
stopping the watch at the moment that the pointer passes a pre- 
determined point on the scale. After the zero has been passed the 
movement becomes sufficiently slow for а continuous series of co- 
ordinate values of current and time to be noted. For transformers of 
similar type the speed of the needle is approximately proportional to 
the two-third power of the output. Thus, if with a 10 kw. trans- 
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former zero is reached in 4 iad se аваа дарай, 10 ЖОШ bernid in poti | it would be reached in about 
6} seconds with а 20 kw. and in about 16 seconds with an 80 kw. 
transformer. The shape of the time-current curve is of the 
character shown in Fig. 2. If there were no hysteresis loss, it 
would be a true logarithmic curve, but owing to the influence of 
hysteresis there is & depression in the upper part as shown. 

From (1) we have 


100, — dp 

тене 

19081, 

wm, hae -= dp. 


Now lo- is the length of the ordinate between the curve and 
the + lo line, so that /(V, —!)dt is the area enclosed between the 
curve and this line. Integrating between the limits — Ø, and ＋ Ho, 
to which correspond the times 0 and i, we find 


29, e,. (2) 


if by 0° we denote the whole area between the curve and its 
asymptote. 

Integrating between the limits— Ø, and ＋ O, to which correspond 
the times O and t, we find 


pot P= 


By combining (2) and (8) we get 


200% (Qo -Q). (8) 


(©, – 


Q is the shaded area in Fig. 2. Having fixed on a value of J, we 
find by planimeter the corresponding area Q, and from (4) 'the 
corresponding value of the flux G. 

It is thus easy to find by means of a planimeter correspond- 
ing values of | and ¢, and to plot these as shown in Fig. 3. The 
hysteretic energy per cycle is obviously 


ph 
100 


If there are no joints in the carcase, and its cross-sectional dimen- 
sions are such as to make the induction the same in any part, the 
true B-H loop can, of course, be plotted, and the permeability as a 
function of the induction may also be found. In most cases, however, 
a knowledge of the exact shape of the B-H loop and of the perme- 
ability is of secondary importance; what we require is а knowledge 
of the hysteretic loss in the whole transformer, and this may be 
found graphically from F'ig. 2 without even drawing Fig. 8. 

The hysteretic energy absorbed by the carcase in one half-cycle is 
obviously the difference between 


ef" Idt, 


the total energy supplied, and 


R f 242, 
Q 


x area of loop. 


the energy lost in copper heat. The latter quantity may be ex- 


pressed in the form 


RI, [iat or ef at, 
9 


where 1/1 can be determined graphically by the construction 


і, 
shown by dotted lines in Fig. 2. The hysteretic energy for one 
half-cycle is, therefore, 


= е i ^a —V)dt watt seconds. 
2 
The integral is the area (expressed in coulombs) between the 


original time-current curve and the new 1' curve shown in a dotted 
line. The area is to be taken with reference to the sign of the 
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current; that is to say, negative up to the point 1-0. and positive 
for 180. By planimetering the two areas and dedueting that which 
is negative, we find 


Q= [^a- 1924 


E —2eQ,. 


This construction applies to any transformer, whether it has joints 
or not, and whether the induction is the same throughout the 
magnetic path or not. 

By way of illustration I give in Fig. 4 one of the time-current 
curves taken on a Westinghouse transformer oftheshelltype. The 
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cross-sectional area of magnetic circuits is, in this caso, constant 
throughout the path, namely, 200 sq. cm., its length is 53°8 om. , 
and as there are no butt joints (the carcase is built up with over- 

lapping plates) it was possible i in this case to find the true shape of 
the hysteretic loop. This is drawn to the right of the time-current 
curve. In the test to which Fig. 4 refers n was 120, R —0 1, e=0°06, 

40 — 0:6. 

То obtain greater accuracy in the planimetric measurements, the 
and I’ curves up to zero are drawn to а time scale magnified ten- 
fold. Tests were also made with values of 1, ranging from 0'4 to 
1:5, A corresponding to values of B from 2,300 to 8,600 respectively. 
From these tests the conjugate values of Н, B, and и are plotted in 
Fig. 5, whilst Fig.6 gives the curve of hysteretic loss per kilogramme 
of iron at 50 frequency. 
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UNDERGROUND TRANSMISSION AND DISTKIBU- 
TION OF ELECTRICAL ENERGY”. 


BY C, E. PHELPS. 


The faults in underground cables naturally classify themselves as 
follows: (1) Defects in the cable itself; (2) Injury received during 
installation; (8) Faulty workmanship; (4) Mechanical injury; 
(5) Electrolytic action ; (6) Certain external injuries, the cause of 
which may not be conclusively established. 

And to these six may be added the injuries which occur to cables 
not strictly underground, but which are above the surface of the 
ground on poles, &c., making connection with aerial conductors. 

Referring to the other six classes of faults, the first three should 
be sufficiently provided against in the contract for the cable and in 
the character of conduit construction, that they may be developed 
on the breakdown test which is invariably applied to a completed 
cable before putting it into continuous service. This test usually 
requires that at least double the ordinary working voltage shall be 
applied to the insulation of the cable; that is, between conductors 
and ground, for various periods of time depending upon the judg- 
ment of the purchaser and acquiescence of the contractor. The test 
should never be pushed to a point where the insulation is liable to be 
pin-holed by the strain of the test voltage, and experience has gene- 
rally pointed to the continuance of the test voltage for from one to 
two minutes’ duration, instead of 80 or more minutes which have 
often been specified. Under this test the defect should be developed, 
and the obligation should, by contract, be imposed upon the con- 
tractor to make it good. If it should have been caused by any defect 
in the conduit construction the cable contractor would, of course, be 
blameless. The other faults are of purely external cause. 

In order to illustrate this feature more prominently, below is given 
a tabulated record of cable faults in Baltimore for the seven years 
ending December 31, 1906, together with the lengths of cable in use 
in each year. This tabulation includes all classes of cables, both 
high and low tension, and telephone cables, &0. 5 

In considering the tabulations of cable faults, these data must be 
understood to show actual existing and not sporadic conditions ; 
that not only do they cover a considerable period of time, but the 
cover also a time during which progress in this particular branc 
of the art was undergoing great changes. A part of the time may 
even be taken as experimental. In addition to this, the data for 
the years 1904 and 1905, shown in these tables, will suffer in its 
application to a normal situation by reason of the apparently high 
percentage of faults developed on account of mechanical injury. 

Out of а total of 80 faults by mechanical injury for seven years, 
exactly one-half, or 40 of them, occurred during the years 1904 and 
1905, although in 1906 there were but four, while the amount of 
cable in use was much greater. This disproportion is easily ex- 
plained by pointing out that during 1904 and 1905 all street improve- 
ments consequent upon the fire of February, 1904, were carried out. 
Street lines and grades were changed, necessitating a similar change 


in conduits and of cables within them. A great many men were 


employed upon all sorts of work, and naturally the underground 
system had to stand its share of damage. 

In studying the list of cable faults you will see that, barring the 
sole element of human frailty, all the faults may be to a large ex- 
tent anticipated, and in a large measure avoided. By analysing 
these failures, you will find some definite reason for each of them to 
which a remedy can be applied, but I do not intend to convey the 
impression that a cable system can be developed which will never 
be fault. proof. 

I can perhaps illustrate the conclusion which I desire to convey 
to you. Suppose, say, 20 important companies on this continent 
engaged in the same character of electrical business were to keep 
accurate records of the performance of their underground equip- 
ment under actual operation, with clear explanation of the condi- 
tions surrounding and the effect of each cable fault; and suppose 
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that all these 20 separate sets of data were available to each one of 
the companies concerned, so that each would have, in addition to 
its own data, those concerning the cable performance of 19 other 
companies. Suppose now you had these data in hand, what would 
be the result? You would eagerly search out those of the com- 
panies which showed few faults where you were subjected to many 
of the same kind, and you would get in touch with them and learn 


in what particular they had succeeded where you had failed. In 


the same way you would be called upon to explain your successful 
methods to certain others who had failed where you had succeeded. 
This is a process which seems во easy, во simple, and so inexpen- 
sive when the great benefits that would accrue are considered, that 
it seems surprising it is not an almost universal custom. I cannot 
refrain from backing up this statement by saying that this spirit 
of co-operation and co-ordination is one of the important elements 
which has maintained the preeminence of the Bell Telephone Co. 
in its particular field of operation, judging solely by results from the 
point of view of an outside but interested observer. : 
With regard to mechanical injury, the author drew attention to 
the case of manholes. He had seen inside the manholes of an 
important underground system where the cables were so run 
through the manholes that it was impossible for a workman to get 
to the floor of the holes without using these cables as a step ladder. 
This was the ease, not in а single manhole, but in rnany of them. 
Apparently the manholes were built simply because every other 
што system had them, and they éxhibited utter disregard 
н their permanent use by the cable equipment for which they were 
uilt. 


THE FACULTY OF COMMERCE AT THE UNIVERSITY 
OF BIRMINGHAM. 


We have received а memorandum, signed by Prof. W. J. 
Ashley, Dean; Prof. A. W. Kirkaldy, Secretary of the Board; 
and Messrs. N. Chamberlain, G. H. Claughton, F. D. Docker, 
А. Н. Gibson, E. Hickman, W. E. Hipkins, J. S. Taylor and 


| T. S. Walker, giving a précis of the objects of the faculty of 


commerce recently created by the University of Birmingham. 
After stating that the members of the Board have had oppor- 
tunities of judging of the practical value of the. course of 
special training suggested, the memorandum deals with the 
objects the Board has in view. 


The establishment of а Faculty of Commerce in the University of 
Birmingham is the first attempt in this country to systematise the pre- 
liminary teaching requisite for the higher positions of commercial and 
financial responsibility, and to raise such teaching to a university standard. 

This object must commend itself to everyone conversant with the 
requirements of modern business. In the departmental administration 
of large concerns, technical skill is so evidently called for, that expeof 
with the highest available training are employed in subordinate positions 
of authority. Yet this country has hitherto neglected the training rts 
general managers, who not only engage and superintend these experts, 
advance them for proved competency, or dismiss them for inefficiency, 
but, at the same time, have the responsibility of buying materials to the 
best advantage, deciding as to the extension or replacement of plant, 
assuring the disposal of the output, and planning financial policy. 
Every director of an industrial company has doubtless experienced the 
difficulty of filling the position of executive head of a commercial concern. 
In some cases, departmental managers are thought capable of assimilating 
the knowledge necessary outside their own special branch, or, more fre- 
quently, clever clerks acquire some technical insight into departmental 
work ; and, when a vacancy occurs in the post of managing direotor cr 
general manager, it is filled by promotion from one or other of these 
sources. Not infrequently the resulta are disastrous; for the training of 
the departmental expert ів often found to unfit him for general manage. 
ment; while the promoted clerk is entirely in the hands of the depart- 
mental experts whom he has not sufficient knowledge to control. 
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* Abstract of 1 a ‘paper read before the American Institute of Electrical Engineers. 
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In banks and other firancial institutious the like difficulty exists in an 
equal degree ; for the strict discipline necessary in the subordinate grades 
of service does not tend to develop the sound and quick judgment that is 
required in positions of control. bi Ыг | 

It is not pretended that the training of the University will impart a 
knowledge which only experience can give, but it is suggested that the 
curriculum is such as to specially prepare the mind for the impress of 
that experience; in other words, to offer to business men assistants who 
are something more than raw material. 

The aim of the faculty in relation to commerce is to devise such a 
system of training as, combined with a liberal education, sball be a suit- 
able preparation for the proposed career. The course extends over three 
years, and embraces the study of subjects specially selected to bring out 
the broader qualities necessary in men who aspire some day to fill 
positions of great responsibility. The expectation of those interested in 
the development of the new section of the University is that it will do for 
commerce preliminary work similar to that which is undertaken for the 
Army by the Royal Military Academy and Royal Military College, and that 
its graduates will enter upon their careers notonly with the advantage of a 
liberal education, but also with an intelligent understanding of the com- 
mercial and economic sides of business in general, and an initiatory 
training in methods and functions appropriate to their intended pur- 
suite. Such graduates should take positions in the world of commerce 
akin to those of cadets from Woolwich and Sandhurst in the army; and 
should be fitted, after assimilating the lessons of their practical ex- 
perience, to qualify themselves for the higher posts in the branches of 
manufacture and trade with which they may become identified. 

The Advisory Board feels that, on national grounds as well as on 
grounds of immediate self-interest, it can ask for active recognition from 
everyone interested in the country’s material proaperity. 


CORRESPONDENCE. 


ALUMINIUM FUSES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In the recent Paper on Fuses by Dr. G. J. Meyer, 
read before the German Institution of Electrical Engineers,“ 
the Author makes the following statement: Schwartz and 
James, as the result of their investigatione, state that the for- 
mation of a skin of oxide militates against the employ ment of 
aluminium. This view cannot be accepted." 

He goes on to state that with thick wires the heat generated 
by the normal fusing current in the fluid core is sufficient to 
destroy the oxide sheath, while with thin wires under 1 mm. 
diameter this is not the case, and for rupture a current some- 
what higher than the normal fusing current is necessary. 
This excess currentis comparatively smalland is definite, so that 
the use of aluminium wire within the limits of dimensions 
used commercially is quite permissible. 

The statement referred to above is based on a report in the 
Elektrotechnische Zeitschrift, 1906, p. 416, of a series of articles 
by us‘on “ Zine and Aluminium Fuses,” which appeared in 
your journal in connection with our Paper on Low-tension 
Thermal Cut outs.“ | 

Our statement was as follows: Aluminium wire, as we 
have previously shown, particularly when of small diameter, is 
unreliable as a fuse owing to the molten metal being held up 
by the skin of oxide.” 

The cause of this unreliability is twofold: Firstly, owing to 
the fact that the aluminium core in small wires fuses within 
the oxide sheath with about 50 per cent. of the current that is 
required to produce the rupture of the fuse. The rupture is 
brought about by an alteration in the cross-sectional area of 
the fluid core due to draining to the lower part of the fuse, 
and this will be influenced by the length and gauge of the 
wire employed and as to whether it is horizontal or vertical. 

Secondly, owing to the fact that if an aluminium wire is 
subjected to a current sufficient to fuse but not to rupture it, 
and the current be then reduced, the metal will remain molten 
with quite a small percentage of the current originally neces- 
sary to produce fusion, and it is frequently a difficult matter 
to get the metal to solidify again, as the fuse ruptures while 
the current is being reduced. This is no doubt due to a con- 
traction effect on solidification. 

The above applies only to aluminium wires and strip of 


small dimensions, as we have already pointed out; for larger 
——————————————— — — — — G] 


Theoretisches und Practisches iiber Abschmelzsicherungen' E. 7. Z., 
April 25, 1907. j 
t The Electrician November 17, 1905, p. 181. 


small wires. 


tinued discussion o 
of high frequency, or so-called **undamped oscillations,” to 


strip the oxide sheath does not seem to have an appreciable ` 


prejudicial effect on the constancy of the fusing current. 

Aluminium is further highly electro-positive to copper or - 
brass and in damp situations corrosion occurs at the contacts 
unless special precautions are taken. These are difficult for 


We cannot see any advantages in the use of small alumi- 


nium wires vice copper, and therefore wish to reiterate our 


opinion as to their unsuitability.— We are, &c., ` 
School of Technology, ALFRED SCHWARTZ. 
Manchester, July 11. W. Н. ЇЧ. JAMRs. 


UNDAMPED OSCILLATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : May I ask you at this timo, following upon the con- 
the production of continuous wave trains 


supplement my former statements on this subject by publishing 
the following, which is taken from’ your own columns of 
September 22, 1899, p. 779, where you give an abstract of 
my vice-presidential address at the Columbus (Ohio) meeting 
of the American Association for the Advancement of Science ? 
The statement, of course, is very brief, as it occurred in a 
Paper devoted to a general review rather than to a special 
subject, but I think it is much to the point in this connection :— 


There is much room for experimental work in this fascinating field. 
There is needed for it the means for the production either of a continuous 
electric discharge at from 60,000 to 100,000 volts, or a high. frequency 
apparatus capable of giving an unbroken wave train—that is, a succession 
of high-period waves of current without breaks or intermissions. The 
ordinary high-frequency apparatus for obtaining discharges of high 
potential from alternating currents gives only a rapid succession of dis- 
charges, each consisting of a few rapidly dampened oscillations. These 
discharges occupy but a small fraction of the total time. This is very 
different from a continuous sustained wave train, with the successive 
waves of equal amplitude following each other without break. Such 
sustained waves would, doubtless, be of use in research, especially in 
vacuum-tube work, and they would, of course, convey much more energy 
than the usual broken or interrupted discharge known as a high-frequency 
discharge. 

Some six or seven yeats ago I endeavoured, while working upon the 
subject of high frequency, to fill the gap. The result was an apparatus 
which, with its modifications, deserves more study and experiment than 
I have been able to give to it. A brief description may not be out of place: 
A large inductance coil, with a heavy iron-wire bundle for a core, a coil 
of relatively few turns, with no iron core, and а condenser of variable 
capacity were connected in series across the mains of a 500 volt electric 
circuit. The smaller coreless coil and the condenser were arranged to be 
shunted by an adjustable spark-gap with polished ball terminals. By 
simply closing for a moment the @park-gap во as to form a low-resistance 
shunt around the condenser and the small coil, and afterwards slowly 
separating the balls, the local circuit of the condenser, small coreless 
coil and shunting gap became the seat of sustained oscillations, the 
frequency of which depends upon the relation of inductance and capacity 
in the local circuit. The energy supplied is that of a continuous current 
through the large inductance coil with the heavy core. The action of the 
apparatus is easily comprehended by a little study. The oscillating 
current in the local circuit may be made to induce much higher poten- 
tials in a secondary circuit inductively related thereto. In this case the 
turns of the secondary in relation to the primary are, as usual, such as 
to step up the potential. In other words, the potential developed in the 
secondary is determined by the transforming ratio. 


This quotation not only supplies a gap in the history of 
* undamped oscillations," so-called, but it serves as a complete 
answer to certain criticisms which were made that my experi- 
ments did not involve anything very different from tho 
ordinary high-frequency apparatus. Inasmuch as this publi- 
cation was made before others had entered the field, and hows 
that the subject was a live one in my mind in 1899, its ге. 
publication now would not seem to be out of place.—1I am, &c., 

West Lynn, Mass., June 18. EriHU THOMSON. 


TIRRILL VOLTAGE REGULATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue of June 28th (p. 414), under the head 
of „Voltage Regulators," reference is made to the Tirrill 
Regulator,” as described in Mr. Acland’s Paper before the 
I. M. E. A. i n terms which might convey the impression that 
this device, as an automatic regulator, lacks reliability. 

We should like to point out that some two thousand or 
more of these regulators are now in successful operation, апі 
it has been the experience of those who have used them that 
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they are entirely automatic, thoroughly reliable, and require 
only the care and attention usually given to central station 
apparatus. 


If the operation of a regulator in any particular instance f 


has been found to be so unreliable as to necessitate constant 
watching, we are confident that an investigation of the condi- 
tions will prove either that it has not received proper care 
and attention or that it is working under conditions for which 
it is not suited. | 

If we are given complete and accurate information regarding 
the conditions under which a regulator is required to operate, 
and it receives reasonable and proper care, we will guarantee 
its operation to be entirely automatic and thoroughly reliable. 

With reference to the material for the relay contacts, a great 
deal of data has already been accumulated regarding the 
behaviour of various metals under different conditions, and we 
confidently expect in the very near future to be able to pre- 
determine what material is best suited for any particular set of 
conditions. 

Regarding the suggestion of operating the contacts “іп 
vacuo,” the difficulties of applying this idea in a practical form 
are such as to have discouraged its adoption.—We are, &c., 

THE British THomson-Hovuston Co. (Ltd.), 

Rugby, July 3. J. S. Conover, Managing Engineer. 


BENNIS STOKERS AT WIMBLEDON. 


In 1908 Mr. H. Tomlinson Lee, resident engineer to Wimbledon 
Corporation, and also the Corporation's consulting engineer, designed 
important extensions at the electricity generating station, and 


First Battery or Bennis SrokkRs SET ro Мовқ IN. Евввсав, 1905. 


amongst the plant specified was а battery of four of the well- 
known Dennis stokere. These were duly installed and set to work 
in February, 1905. A second battery of six succeeding in 1906 thus 
offering most convincing testimony to the satisfaction resulting from 
the first installation. In the course of an interview recently accorded 
to н correspondent, Mr. Tomlinson I.2e furnished some interesting 
particulars regarding the economies of mechanical over hani firing 
at Wimbledon. The following figures give the cost per unit of 
current generated with hand firing for the last three months of 


1904, compared with mechanical firing for the last three months 
of 1906 :— 


Costs per unit generated. 1904. 1906. 
October ............ ici dy Ss 0:737d. ...... 0°539d 
November 0°749d. ...... 05404 
December ................... : 0:670d. ...... 0°593d 

Average per unit .......... 0718 ct. 0:557d 


Difference 0:1614. per unit. 

For the quarter ended December, 1906, 725,624 units were generated; 
these at 0-161d. = £495. 2s. 1d. 

These figures go to show that the saving effected was at the 
rate of £1,980. 8s. 4d. per annum. Derbyshire coal from the Map- 
perley colliery is used at Wimbledon. 

In the course of the interview some interesting particulars con- 
cerning the Wimbledon station were furnished by Mr. Lee, from 
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бесохр Batrery or Bensis Stroxenr, INSTALLED IN 1906, 


which we gather that, notwithstanding the large increase in the 
number of consumers connected to the mains between March, 
1906, and March, 1907 (no less than 540 new consumers in one year), 
the connections from March 31, 1907, to June 12 (11 weeks) added 
another 120 consumers connected, making the total at June 12, 
2,671. This is all the more creditable from the fact that Wimble- 
don is a purely residential borough, the energy supplied for power 
being practically nil, if the amount required for sewage pumping 
purposes is left out of consideration. The whole of the sewago . 
pumping is operated electrically. 6 A T 


Pa s! 
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PARLIAMENTARY INTELLIGENCE. 
RADIO-TELEGRAPHIC CONVENTION. 


In The Electrician tor July 5 we extracted from the *' Manchester 
Guardian" а version which our contemporary had published of the 


report of the Select Committee of the House of Commons on the 


Radio-Telegraphic Convention. We have now received the complete 
report ordered by the House of Commons to be printed on July 8. 
This report runs into 26 closely-printed foolscap pages, and com. 
prises some introductory remarks and a dissertation on the scientific his- 
tory of radio-telegraphy, setting out the principal systems in use in 
all parts of the world (these include Marconi, De Forest, Fessenden, 
Lodge-Muirhead, Telefunken, Rochfort, Branly.Popp, Роџер, Shoe. 
maker and Massie). А political history of the subject follows, dealing 
with the development of the invention, dnd this again is followed by 
notes on the Convention and its objects, its bearing upon imperial, naval 
and commetoial interests, and a review of the position of the Marconi Co., 
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following in all essentials the account which appeared in our last issue, 
p. 489. This resumé is succeeded by a series of observations on the sub- 
jects of the rejection, the postponement, and the ratification of the Con- 
vention. 

The statement published in The Electrician for July 5, p. 457, that 
the adoption of the report was carried in Committee by five votes to four, 
was correct, The Ayes were: Mr. Adkins, Mr. Sydney Buxton, Sir Wm. 
Holland, Mr. Lambert and Sir Gilbert Parker; the Noes were: Mr. 
Gwynne, Mr. Arthur Lee, Mr. Macpherson and Sir Edward Sassoon. 
Sir Dickson-Poynder’s vote, as chairman, was not recorded. The only 
member of the Committee who did not vote was Mr. Enoch Edwards, who 
had us poen present at any sitting of the Committee after the first sitting 
on March 13. 


Telegraph (Money) Bill.—Standing Committee B of the House of 
Commons met on Monday to consider this bill, which was introduced by 
Mr. Sydney Buxton to enable the Post Office to raise £6,000,000 under 
the Telegraph Acts. Mr. Buxton moved the insertion of words to make 
it clear that the money was to be spent entirely on the development of 
the Poet Office telephone system and this was agreed to without a division. 

Mr. Harold Cox then moved a reduction from £6,000,000 to £3,000,000. 
mss шеше was rejected by 19 votes to 8, and the bill was reported 

е House. 


Aberdeen Corporation Electricity BilL—On Tuesday a Committee of 
the House of Commons found the preamble of this bill proved, subject to 
the promoters coming under an obligation that Aberdeen County Council 
should have the right to acquire the whole or any part of the under- 
taking within the County Coancil area; that in the event of the County 
Council taking over the whole or part of the е үгө in their area, 
the County Council should be entitled to a supply in bulk from the Cor- 
poration; and that stringent provisions were put in the bill regarding 
care of the roads. The bill gives the Corporation power to supply elec- 
tricity in parishes outside the city boundary. 

London United Tramways Bill.—On Tuesday the preamble of this bill 
was declared to be proved, and it was ordered to be reported for third 
reading. | 

Miscellaneous Bills.—On Monday їп the House of Lords the No-th 
Metropolitan Electric Power Supply Bill was read а second ti ne, and the 
Great Northern and City Railway Billa third time. 
Commons the Electric Supply Corporation Bill was read а second time. 

The Central London Railway Bill was read a second time in the House 
of Lords on Wednesday. 


The Rawtenstall Corporation Bill was read a third time and pa- вей in 
the House of Lords on Thursday last. | 


A bill to confirm certain provisional orders, inoluding the Newark 
Provisional Electric Lighting Order was passed һу an Unopposed Com- 
mittee of the House of Commons on Thursday last, and allowed to go 
forward for third reajing. 


LEGAL INTELLIGENCE. 


eee 


United Motor Industries (Ltd.) v. Vandervell & Co. 
In the King’s Bench (London), on Monday, Mr. Justice Walton and a 


special jury heard an action brought by the United Motor Industries (Ltd.). 
against C. A, Vandervell & Co., for damages for breach of an expressed and 


implied agreement, and sought an injunotion restraining defendants 
from further violating the agreement. Defendants, whilst admitting the 
act which constituted the alleged breach, repudiated that the agreement 
was contained by implication and denied liability. 

Mr. MONTAGUE LUSH, K.C., for plaintiffs, said in 1901 plaintiffs 
were selling dry batteries which they had been getting from Puris, but they 
were at that time informed that defendants were making a usefal ignition 
battery. Up to that time the dry battery had been used, and defendants’ 
accumulators were the commencement of the ignition accumulators which 
had become so popular. Plaintiffs approached defendants as plaintiffs 
were desirous of building up a business in ignition accumulators. Their idea 
was to identify theni with some name by which they would become known 
to the public and by which it would be known that they could be got from 
the United Motor Industries (Ltd.). They negotiated with defendants to 
make the accumulators and gell them exclusively to them, they, on their 
part, to build up а large business by extensive advertising. The accu- 
mulators were to be known as The Castle,” plaintiffs selecting that 
name because their works were situated in Castle-street, London. The 

“negotiations eventuated in a written agreement, dated Oct. 12, 1902, 
whereby plaintiffs guaranteed during 1903 to take out not less than 1,000 
accumulators for defendants, who were to make them in a special form 
with а specially designed plate. Defendants, on the other hand, were not 
to supply the same accumulators to any other firm, or to supply accumu- 
lators of similar capacity to persons at a price less than they gold the 
„Castle ” accumulators to plaintiffs. Defendants were, however, to be at 
liberty to make and sell accumulators providing they did not se'l them 
as the Castle.“ The United Motor Industries (Ltd.), on their part, 
undertook to sell no accumulators as the “ Castle” except those manu- 
factured by defendants as long as the quality was sustained and 
deliveries were adequate, and defendants undertook not to divulge 
that the ‘‘Castle” accumulators were made by them. The word 
„Castle was registered by the plaintiff company as the trade mark. 
Castle ” accumulators acquired & good reputation in the trade. De. 
fendants made and sold another accumulator known as the C. A. V." 
That, although the written agreement extended gver a single year 


In the House of. 


the action never ought to have been brought. 
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only, defendants continued to make and supply plaintiffs with the 
„Castle accumulator, and recognised aud acknowledged that its terms 
were still binding upon the two firms, would be shown by correspon- 
dence. Defendants, however, admitted that they supplied plaintiffs 
under the agreement during 1903, but asserted that since that year they 
had simply sold accumulators to the plaintiffs in the ordinary way of 
business, affixing the word Castle” at plaintiffs’ verbal request. In 
other words, they said that the obligation upon them not to divulge 
that they were the manufacturers lasted for one year only, and 
that afterwards they had liberty to do exactly what they pleased. 
For five years the plaintiffs had been advertising Castle accumulators, 
and, having bound the defendants down not to divulge that they were the 
manufacturers, the business, he contended, was theirs, and they were 
entitled to the benefit of the care they had taken and the money they had 
expended in building it up. On April 30, 1907, defendants advertised 
that they were the manufacturers of the Castle accumulator. as sold 
by plaintiffs, that they were no longer supplying that firm and that the 
same accumulator would be sold by them as the C. A. V.“ accumulator. 
That, counsel contended, was a flagrant breach of the undertaking. 
Evidence having been given in support of plaintiffs! case. P 
Mr. HAMILTON, K.C., for defendants, said that the point for Court 
was whether the transactions which took place between the parties after 
1908 were attended by the restrictive term that the defendants were not 
to disclose the fact that they were the manufacturers of “Castle” асси. 
mulators. Plaintiffs asked them to say that there was & renewal of the 
agreement, although there was not one word said about renewal, and 
although the two parties were dealing with one another simply in the 
ordinary way of maker and customer. The friendly relations between 
the parties which began in 1902 continued to the end of 1906, when Mr. 
Smith, manager for plaintiffs, learned that Messrs. Vandervell were 
selling, as they were entitled to do, their own goods and had 
secured a coniract to supply the Daimler Co. with cc;ls. Plain. 
tiffs thereupon commenced to manufacture their own accamulators 
at their works in Coventry and to sell them under the name of 
„Castle. That in itself was a breach of agreement of 1902 if it 
still existed. In course of time Messrs, Vandervell found this out and 
asked plaintiffs what they were to understand by it. For answer, they 
were informed that plaintiffs, rightly or wrongly, felt there was a com- 
titor springing up against them in this branch of their business. Having 
Doct cast adrift like that, and having acquiesced in it, because Messrs. 
Vandervell recognised that there was no agreement binding upon them 
at the time, defendants proceeded to advertise their own accumulators. 
Mr. Justice WALTON, in summing up on Wednesday, said, that 
plaintiffs contended that all orders given after 1903 were given subject 
to the terms of the agreement of 1902, that the defendants should not 
divulge that the accumulators were made by them; defendants, on the 
other hand, said that all they undertook was not to disclose the fact 
so long ae their business relations continued harmonious. The jury, 
before finding a verdict for plaintiffs, must be satisfied that there was an 
agreement, not necessarily in words, and certainly not in writing, but 
which was understood by both parties that defendants bound themselves 
not to disclose at any time that the accumulators supplied after 1903 
were made by them. If they thought the evidence was sufficient to 
establish such an agreement, then the defendants were liable, because 
after the business relations ceased they advertised the fact that they were 
makers of the “ Castle " acoumulators. | 
The jary found that there was im d n implied agreement, апа found 
for plaintiffs, assessing the damages ‘atone farthing. | 


Yesterday Mr. LUSH, K.C., claimed to be entitled, on the finding of the 
jury, to an injunotion restraining defendants from further advertising 
themselves as the makers of the Castle accumulators, with costs. 

Mr. HAMILTON, K.C., contended that the jury’s verdict meant that 
It was not brought to 
vindicate апу real wrong. He asked his lordship to deprive plaintiffs of 
their costs, to require them to pay defendants’ costs and to refuse to grant 
the injunction. | 

His LORDSHIP reserved judgment. 


Birkenhead Corporation v. Mersey Railway Co. 


In the House of Lords (before the Lord Chancellor and Lords Ash. 
bourne, Macnaghten, James of Hereford, and Atkinson) this action was 
heard on the 8th and 9th inst., and was an appeal by Birkenhead Corpo- 


ration from an order of the Court of Appeal of Dec. 14, 1906, which, on 


the respondents giving certain undertakings, discharged an order of Mr. 
Justice Warrington of March 8, 1966. The respondents, the Mersey 
Railway Co., own & railway under the river Mersey from Liverpool to 
Birkenhead, and they started and maintained а service of motor omni- 
buses at Birkenhead between Claughton, a residential part of the town, 
and their central station, in connection with the running of their trains 
at a six minutes’ interval. These omnibuses, besides taking passengers 
to and from the station, ріске up persons along the route, and 
carried them to places other than their own station. The fares varied 
according to distance ‘travelled, and were not limited to journeys 
to and from {һе station, but included fares between intermediate 
points. It was established that the omnibus service was worked 
bona fide for the purpose of obtaining traffic on the railway and 
was not intended to be an independent omnibus service. The defendants’ 
special act contained no express power to carry on the business of 
omnibus proprietors. The Birkenhead Corporation owned the ferry 
across the Mersey and a system of electric tramways which were conve- 
nient to passengers using the ferry but not for the railway. They objected 
to the motor omnibuses, and brought action in the Chancery Division for 
an injunction to restrain defendaats from continuing them, on the 
ground that in so doing they: were acting in excess of their statutory ' 
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powers. Respondents pleaded tbat these omnibuses were part of their 
system and auxiliary and incidental to their ordinary business of con- 
veying passengers by their line. Mr. Justice Warrrington held that the 
motor omnibus service was ultra vires, and granted an injunction. The 
Court of Appeal, while agreeing with the learned judge that the system 
as worked was ultra vires, thought that if defendants would give an 
undertaking to cease to hold themselves out as carriers of passengers 
otherwise than to or from the station, the omnibuses could be brought 
within their contention, and therefore not ultra vires. The undertaking 
was given to the satisfaction of the Court, but the Corporation were not 
satisfied and brought the matter to the House of Lords. 

The LORD CHANCELLOR, in moving that the appeal should be 
allowed, said respondent company had been running a number of 
omnibuses in the town, and they justified doing so on the ground that 
this omnibus service was incidental toand consequential upon their rail- 
way system. It had been laid down in that House that a business which 
in itself would be ultra vires might be within the statutory powers of a 
railway company if it could fairly be considered as being auxiliary and 
incidental to its undertaking as a railway. This service of omnibuses, 
however, in his opinion, was not fairly incidental to the respondent’s 
railway enterprise and was within the rule laid down in " Attorney- 
General v. London County Council, 1902, scc. 165 "—the case of the 
halfpenny omnibuses over the London bridges— where it was held that 
the powers of their tramway undertaking did not authorise the London 
County Council to run “ feeding" omnibuses to and from the tramway 
termini. In substance this undertaking was one to enable the railway 
company to compete with the electric trams and а ferry owned by the 
appellents in taking passengers across from Birkenhead to Liverpool. 

Lord ASHBOURNE concurred. 

Lord MACNAGHTEN agreed, and pointed out that the respondents’ 
proper course if they wished to continue the running of this omnibus 
service was to apply to Parliament for further powers. 

Lord JAMES OF HEREFORD and Lord ATKINSON concurred in the 
appeal being allowed, with costs. | r 

Judgment of Mr. Justice Warrington restored. 


Lynch v. Macartney, McElroy & Co. (144) 

The Master of the Rolla, Sir Gorell Barnes and Lord Justise Kennedy 
on Tuesday heard the application of the defendants for judgment or new 
trial on appeal from verdict and judgment in the trial before Mr. Justice 
Bigham and a common jury. 

The action was brought by Mr. J. J. Lynch, mechanical and electrical 
engineer, for damages for an alleged libel published in the Malta 
Chronicle,” and the proceedings were reported in The Electrician tor 
May 3. Plaintiff was awarded £250 damages. 

Mr. HUGH FRASER, for the appellants, now contended that the words 
complained of could not reasonably be construed as containing an impu- 
tation upon plaintiff. There was no ill-feeling between the parties, and 
their relations were perfectly friendly. Plaintiff was not even cross- 
examined on the question of spite or anything of that kind. Mr. M‘Call 
in opening the case for the plaintiff had made statements which were 
not substantiated, and the jury were probably misled by them. One such 
statement was that plaintiff had applied to defendants for a reference 
and that it was refused. Тһе judge recommended the jury to find 
small though not contemptuous damages if they thought the advertise- 
ment conveyed the impression that plaintiff's engagement had been 
determined in circumstances which were not creditable to him, and after 
the verdict he intimated that in view of the smallness of the circulation 
of the paper and the fact that the plaintiff had suffered no direct 


pecuniary loss, the damages were too large, and that if it had been left to 


him he should have awarded £50. 
Mr. LUSH, K.C., also addressing the Court on behalf of the appellants, 


said Mr. Lynch had himself, in a letter to them, asked when he could be 


“ relieved of his duties," and all they had done, without the least malice 
or ill will, was to use bis own language. They might be liable for the in- 


cautious use of a phrase which might convey an injurious imputa- 


tion ; but the reason for the advertisement was that the defendants had 
lost £1,000 through natives in Malta foisting orders upon officials, They 
had no chance in the Malta courts and that was why the notice was pub- 
дзе The idea of attacking Mr. Lynch was not present to their mind 
at all. | 

Mr. M'CALL, K.C., on behalf of the plaintiff, submitted that the 
verdict was right and that the question of injurious imputation was 
solely one for them. With regard to the damages he was prepared in 
the Court below to reduce them with & view to ending the litigation, but 
the defendants did not consent. 

Their Lordships reserved judgment. 


The Liabilities of Tramway Owners. 

At Manchester Assizes last week, before Mr. Justice А. T. Lawrence 
and a special jury, Mr. John Lancaster sued Manchester Corporation for 
damages for personal injuries. It was stated that on Feb. 11 plaintiff 
boarded а car at the corner of King-street. He had reached the top of 
the stairs, and ав a means of steadying himself he got hold of the door- 
handle on the upper deck, when the car gave a sudden violent jerk, 
causing him to lose his grasp, and he was thrown into the roadway. Не 
had been confined to bed for three weeks and said he had not yet fully 
recovered, and was unable to attend to business as effectively as before. 

Mr. SHEE, К.С. (for plaintiff), contended that there was negligence 
on the part of the driver in starting the car and proceeding at an 
excessive speed over the points before passengers һай taken their seats. 
There was negligence on the part of the Corporation also in having a саг 
which was unprovided with a rail sutticiently high to form a protection. 

Mr. A. M. FOWLER, civil engineer, said he considered the curve at 
which the accident happened too sharp for heavy cars, 
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Mr. LANGDON, K.C., for the Corporation, said the charges of negli- 
gence affected the entire tramway undertaking. If the jury found there 
had been negligence they would condemn the working of the Manchester 
tramways in all material aspects. Negligence was alleged first as to the 
car. The hand-rail, it was stated, was not an adequate protection. But 
it was the same as on the other cars in the city—cars which had worked, 
under the sanction of the Board of Trade, without any accident of this 
kind happening. It was a standard type of car, the best the makers 
could devise. The rails had been passed by the Board of Trade. Plain- 
tiff, he suggested, having ascended the stairs, loosed his hold of the rail 
and seized the door-handle, which gave way under the pull, and so he 
lost his balance. . ‘ 

Mr. G. R. BLACKBURN, superintendent of the rolling-stock depart- 
ment of the tramways, said the line was properly laid and the curve 
in Cross-street was the same as on other parts of the system, and not 
dangerous. 

In summing up, the JUDGE asked the jury to say whether the plain- 
tiff’s fall was caused by a sudden jerk, which might have been avoided 
by ordinary care on the part of the driver, or whether it arose from the 

реи Г; own negligence in clutching the door-handle instead of the 
and-rail. 

The jury found for plaintiff, damages £650, and added а recommenda. 
tion as to carefal driving over points. 

Judgment was entered for the amount stated, and his Lordship certified 
for & special jury. | 


Whitaker у. Favell and Another. 


At Nottingham Assizes on Monday, the Commissioner (Lord Coleridge) 
heard a claim by Mr. A. E. Whitaker, electrical engineer, Nottingham, 
for £500 from Mr. W. W. Favell, Rood-lane, London, and the Notting- 
ham Gas & Electric Fittings Co. (Ltd.), as damages in respect of breach 
of warranty in connection with the supply of coils of wire for an electrical 
installation. There was a counterclaim for £32. 6s. 8d. for goods supplied. 

Mr. T. H. WALKER, for plaintiff, said in ‘April last year Messrs, 
Allsopp accepted plaintiff's tender to instal electric light at the Bentinck 
Hotel, Nottingham, and plaintiff placed with Messrs. Favell orders for 
supply of wire and other materials. During the progress of the work 
defendant (who had carried on business under the names of the Notting- 
ham Gas & Electric Stores and S. Haynes & Co.) transferred the business 
to the other defendants. The wiring was finished on Oct. 3. When it 
was submitted to the Corporation test defects in the form of leakage, &c., 
were found in the cables. The resistance of the insulation was found to 
be much less than stated on the guarantee attached to the coils. The 
owners of the hotel claimed from plaintiff £96. 14s. for damage and loss 
of business. 

PLAINTIFF said he did not test the wire when he received it, as that 
was not usual, and there was nothing in its appearance to suggest that 
it was unsuited for his work. He did not use any wire at the hotel other 
than that obtained from defendants. It was possible for the cable to be 
damaged in being pulled out of the tube. The installation had now tem- 
ЖҮН A ore the test. 

Mr. H. TALBOT, borou.h electrical engineer to the Corporation, and 
Mr. Е. H. COMFORT, mains superintendent of Nottingham Corporation 
Electricity department, confirmed the opinion that the wire was useless 
for the purpose for which it was used. Other evidence was also called in 
support of plaintiff’s case. 

For the defence, Mr. A. NEILSON submitted that the wiring was 
badly done—that the wire could not have been bad in itself, as large 
quantities had been made and sold without any complaint. 

Мт. J. Т. MAYFIELD said there was nothing in the external appearance 
of the cable, which had been tested in London, to suggest that it had 
been damaged. He had himself tested coils of the same grade and make 
of wire and found them satisfactory. 

His LORDSHIP, in giving judgment, said he was driven to the conclu. 
sion that the fault was iu the article supplied, and not in the manner in 
which it was dealt with by plaintiff or in thecondition of the place where 
the installation was made. Judgment for plaintiff for £71 13s. 8d., and 
on the counterclaim for defendant for the amount claimed. 


Bland v. Graham. 


At Newcastle Assizes on Saturday, before Mr. Justice Grantham, Bland 
Bros. (Ltd.), electrical engineers, Newcastle-on-Tyne, sued J. H, Graham 
(Ltd.), for £132, balance of account for installing the electric light at 
the Turk’s Head Hotel, Newcastle. The defence was that the work. done 
was defective, and that it had cost defendants £99 to remedy it. Defen- 
dants contended that they were entitled to reduce the account by £99, 
and they also counterclaimed £65 for alleged loss of business, 

Mr. BLAND stated that the work was done in accordance with specifica- 
tions, and no complaints were made from the end of 1903 until well on in 
1904. Не suggested that the defects were due to defendants putting hot- 
water pipes against the wires. 

Mr. Justice GRANTHAM held that plaintiffs ought not to be muloted in 
damages where the deficiencies arose through alterations required by 
defendants. He doubted whether he ought to make any deductions at all, 
and he would be doing full justice to defendants if he allowed them £20 
for work which had to be re-done. He found for plaintiffs for £112 on 
their claim and also on the counterclaim. 


London Electron Works v. Wagner.—In the High Court on Satur- 
day, before Mr. Justice Phillimore, judgment was entered, in default of 
defence, for plaintiff in the case of the London Electron Works (Ltd.) v. 
Wagner. Plaintiffs, the employers of defendant, sought an injanction 
restraining him from discloeing trade information aud from carrying on 
business himself within & certain time of the termination of his engage- 
ment. The injunction was granted with costs. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A lecturer in electricity and physics is required in September 
next at the City of Birmingham Municipal Technical School. Com- 
mencing salary £140. Particulars from the secretary (Mr. George 
Mellor), Suffolk-street, Birmingham. See also an advertisement. 


The Commissioners of the Port of Calcutta require assistant to the 
Superintendent of Machinery, with thorough mechanical and elec- 
trical engineering training. Salary Rs.450 per month, rising to 
Rs.550, with free quarters, ог Rs.100 per month in lieu thereof. 
Applications to the Agent for the Commissioners, 17, Victoria- 
street, London, S.W., by July 18. 

A first-class draughtsman, used to h.t. switch gear, is wanted in 
London district. See an advertisement. 


There &re vacancies for two premium pupils at Bedford Corpo- 
ration electricity works. Particulars from the borough electrical 
engineer (Mr. R. W. L. Philips, A M.I.E.E.), Cauldwell-road, 
Bedford. бөө also an advertisement. | 

A professor of civil engineering (R3.500 per month) and а рго- 
fessor of mechanical engineering (Rs. 500 per month, rising to Rs.1,000, 
with a pension) are required at the College of Engineering, Madras. 
Applications to the Secretary, Public Department, India Office, 
London, S.W., by July 81. 


The Yorkshire Electric Power Co., Thornhill, near Dewsbury, 
have vacancies for junior assistant engineers on 18 months’ engage- 
ment. Small salary during last six months. | 

An experienced engineer 1з wanted for Brentry Inebriate Refor- 
matory, Bristol. Salary £100. Forms of application from the 
Resident Superintendent. Applications by July 20. 


Dr. S. G. Rawson, F.I.C. (director of education for Worcester- 
shire, and formerly principal of Huddersfield Technical College and 
lecturer at Liverpool University), has been appointed principal of 
Battersea (London) Polytechnic, in succession to Mr. Sidney H. Wells, 
Wh. Sc., who, as announced on p. 514 of our issue of Jan. 18 last, 
has been appointed Director-General of the Department of Agricul- 
ture and Technical Education for Egypt. 


BDUOATIONAL NOTICBS. 


City and Guilds of London Institute. —The entrance examina- 

tions of the Institute's Colleges are heldin September. Particulars 
of the entrance examinations, scholarships, fees and courses of 
study may be obtained from the respective colleges or from the 
head offices of the Institute, Gresham College, Basinghall.street, 
Е.С. The City and Guilds Central Technical College, Exhibition- 
road, W., is a college for higher technical instruction for day 
students not under 16 preparing to become civil, mechanical, or elec- 
trical engineers, chemical and other manufacturers or teachers. 
The College is a school of the University of London and the 
Faculty of Engineering. The City and Guilds Technical College, 
Ficsbury, is a college for intermediate instruction for day students 
preparing to enter the engineering and chemical industries, and for 
evening students. 
King's College, London.—The Michaelmas term of the faculty 
of engineering and applied science commences on Wednesday, Oct. 2. 
A list of the teaching staff appears іп an advertisement. Evening 
classes are held for civi), mechanical and electrical engineering, 
workshop practice, drawing, metallurgy, mathematics, physics and 
all science subjects. Prospectuses and further information can be 
obtained from the secretary, Mr. Walter Smith, King’s College, 
Strand, London, W.C. 


University College of North Wales.—4A systematic course of in- 
struction in electrical instruments апа practical electricity for students 
"proposing to enter the electrical engineering profession commences 
lu October next. The course extends over two sessions. The 
‘physical laboratory at the college is very well equipped. Pro- 
spectuses, &c., from Mr. J. E. Lloyd, M.A., secretary and registrar. 
Technical College, Finsbury.—The drawings executed by the 
Students of this College during last session will be on view at the 
College, Leonard-street, Finsbury, London, each afternoon from 
Monday. July 15, to Friday, July 19, from 2 to 5 o'clock. 


Accrington.—Steam tramcars having been discarded, it is ex- 
pected that а through service of electric cars between Blackburn and 
Accrington will soon come into operation. 


Acton.—In future the Council's charges for electricity supply 
will beto private consumers for lighting 5d. per unit; for shops, 
public buildings and places of worship 4d. ; for heating 1d., and for 
power a maximum demand system of 24d. for the first hour and 
ld. after, with the alternative of a 12d. flat rate. The charges 
have been hitherto a flat rate of 5d. per unit for lighting,less 10 per 
cent. off demands over 1,000 units per quarter, and 3d. per unit for 
first two hours and 1d. after for power. 


‚ Ashton-in-Makerfield.—Supply of electricity in bulk for street 
lighting is to be taken from St. Helens Council at 2d. per unit. 


Australasia. — Kalgoorlie (W. A.) Council recently rejected by five 
votes to four a resolution that no further Bastian meters should be 
purchased unless specially authorised by the Council | 

Councillor Porrs said the meters caused dissatisfaction, and the staff 
had attributed this to not having the right quality of oil. 

Councillor CLEwENGER said a Bastian and a mechanical meter bai been 
fitted up in the Council chamber, and the results had been the same. The 
solid fact remained that '' in Kalgoorlie no more units were paid for than 
were generated." | 

The borough electrical engineer (Mr. D. CurLE Smita) said the average 
complaints were 12 рег cent. per month, and he knew no meter which 
would cause fewer complaints nor any mechanical meter that would 
register an 8 c.p. light. | : . | 

Councillor Rickarsy said his meter was all right until January last, 
but it was found subsequently to register about 40 per cent. too much. 
He thought it was because the meters were exposed to the intense heat 
of the climate. | 

The electrical engineer was instructed to prepare a report on the ad- 
visability of protecting the meters. 


Barnes.—The District Council on Tuesday adopted the recom- 
mendation of the Lighting committee that two ‘boilers at the 
electricity works be equipped with mechanical stokers, and that 
tenders be invited for the work. mE 

The committee reported that the electrical engineer (Mr. C. S. David. 
son) estimated that by using the mechanical stokers with a cheaper class 


of fuel а saving of 15 per cent. would be effected, or а saving of £315 on 
the estimated fuel bill for 1907-8 (£2,300). 


Bath.—The Council last week adopted the recommendation of 
the Electric Lighting committee that Mr. Schenk be notified that 
unless the agreement for the sale of the Council's electricity under- 
faking be executed by July 22 steps will be taken to rescind the 
resolution of the Council authorising the agreement to be made. 


Battersea (London).—The fees charged by the Thames Conser- 
vancy for the privilege of using suction and discharge pipes in the 
river for the purposes of the Council's electricity works condensing 
plant, were, according to the original assessment, to commence in 
1902 at £50 per annum and rise annually to à maximum of £100 
in 1906. As the result of strong representations by the borough 


electrical engineer, however, the fees have been fixed at £50 per 
annum until 1911. 


Beeston.—The Council have asked for an extension of time 


aded for carrying out the provisions of their 1902 electric lighting 
order. | 


. Bosnia.—The Government have granted a concession for the 
utilisation of the Trebinjcica river in the generation of electrical 
energy. The water is to be conducted through & tunnel about 7 
miles in length to Ragusa, where the fall will be about 800 ft. The 
eoncession has been granted for 50 cubic metres of water per second, 
and the electrical station will ultimately have a capacity of 
120,000 н.р. It is said that chemical factories are to be erected in 
the district. | : ' 


Brandon (Co. Durham).—The Council have instructed the sur- 
veyor to obtain tenders for the electric lighting of the only portion 
of the Council’s area not yet lighted electrically. 


Brighton.—At the Council meeting on Thursday, Ald. Carden, 
in moving the confirmation of the proceedings of the Lighting 
committee (whose accounts were abstracted in our last issue), said 

The committee regretted the deficit of £10,233, which was shown on 
the past year’s working, but the engineer’s report explained that owing 
to their having had two stations working during the twelve months the 
deficit was inevitable, The first three months of the current year bore 
out so far the engineer’s estimate that а saving of about £11,000 would be 
effected on the present year. He (Ald. Carden) still believed the policy 
of doing all the generation at Southwick was a good one and that in a 
year or two they would have got rid of the smoke nuisance in the town 
without any expense to the ratepayers. 

The coumittee recommended that securities in which the reserve fund 
was invested should be realised and the proceeds with the uninvested por- 
tion of the fund would discharge the deficit. 

Ald. SENDALL and Councillor Sone adversely criticised the committee 
and proposed that the Council's consulting engineer (Mr. Arthur Wright) 
prepare а report as to whether he approved of taking the whole of the 
generating to Southwick. - 

Councillor GRIFFITH gave every credit to the committee for their hard 
work. He complained, however, of the committee’s having left the 
Council under the supposition that the estimate for the first half of the 
past year of the amount required from the rates would answer all purposes. 

Councillor BLAcx said while the cost of production had been as high 
as ever the average price for private supply of current had gone down 
steadily during the past three years. At his own Hove establishment he 
was charged 53d. per unit, but the supply to his Brighton shop usually 
cost 24d. or 3d. per unit. 

Councillor Martin said they could not compete with gas unless they 
supplied electric energy as cheaply as gas. z 
. Ald. Carpgn said consumers ought to be grateful that the prices for 
current charged in Brighton were 50 per cent. lower than other towhs on 
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the South Coast, but the committee got little credit for it. It was unfair 
to insinuate that the Lighting committee had not considered the ques- 
tion whether they should call on the rates for this year's deficit. It 
was thoroughly considered some time ago and decided against. The cost 
of lighting the ordinary etreet lamps was £2. 13s. 7d. each by electricity 
and £3. 88. 9d. by gas. 

The committee's proceedings were confirmed. 

Carmarthen.—The Council on Wednesday discussed a motion 
that the consideration of Messrs. Saunders’ electric lighting scheme 
should be deferred until after November next. 

Mr. Н. E. Blagdon Richards pointed out that it would be dishonour- 
able to shelve the matter when the contractors had already laid out 
considerable sums of money. 

The Council conceded certain points raised by the contractors, which 
practically amounted to a decision in favour of the scheme, 


China —The port of Shanghai has become recognised as the 
greatest commercial distributing centre of the Far East, and gives 
the Celestials a good idea of foreign methods in regard to electricity 
and other modern developments. More than half the foreign trade 
of China belongs to Shanghai, which, although only existent for 
about 60 years, ranks as the eighth shipping port of the world. The 
tramways of Shanghai represent about 25 miles of route, the con- 
cession being in the hands of a British firm, who will transfer the 
system on completion to a syndicate of British capitalists. The 
introduction of electric tramways into the city has crea'ed а demand 
for many other modern improvements, and the ancient landmarks 
are fast disappearing. An interesting report on the trade of 
Shanghai for 1906 has just been issued. 

At Ningpo a large cotton mill has recently been erected for the 
Whofoong Spinning Mill Co. The capital is Chinese and the manage- 
ment Japanese, the whole of the machinery being of British 
manufacture, and representing 11,000 spindles, which is to be largely 
increased. The mill is lighted and driven throughout by electricity, 
and as there is power to spare it is proposed that the company 
should undertake the lighting of some portions of the native city 
as well as of the camp where foreigners reside. 


Cotton Mill Driving.—On the occasion of the visit of a large 
party of members of the Lancashire section of the British Associa- 
tion of Managers of Textile Works to the Acme Cotton Spinning 
Co.’s mill at Pendlebury on Thursday last, the most interesting 
feature was found to be the electric driving, which was explained 
by Mr. C. D. Taite, manager and engineer of the Lancashire Electric 
Power Co. 

Current is transmitted from the company's station to a sub-station in 
the mill building, where the voltage is reduced from 10,000 to 400. The 
power is controlled separately on each shafting by independent motors. 
An exhibition was given of the ease and rapidity with which full power 
can be obtained, and the visitors remarked on the lightness of the shaft- 
ings and the flexible couplings to the motors. Mr. Taite said that in the 
transformation of the current 98 per cent. of efficiency was obtained. The 
processes of ring and mule spinning are nearly equally divided on the 
80,000 spindles in the mill. An electrically driver centrifugal pump, 
used to operate fire sprinklers, and stated to be the only one of its kind 
erected in the country, was also shown, and the manager of the mill, Mr. 
James Whitehead, said it had proved admirable under stringent fire- 
insurance tests. К. 

Crewe.— The Council have applied for permission to bor.ow 
£3,000 for extensions of the electricity undertaking. 

Croydon.—The electric mains are to be extended in Norbury and 
Addiscombe at a cost of £845. The estimated number of lamps for 
which tho extensions are required is 2,600 and the estimated 
revenue £642 per annum. 

Dewsbury.—Mr. A. P. Dryburgh has resigned his position of 
borough electrical engineer at Dewsbury. 

Dunfermline.—Mr. Matthew Buchan (of Buchan & Partners) 
has reported to the Council to the effect that if the Corporation 
desire to have a satisfactory supply of electricity for lighting pur- 
poses in the burgh, they must either take current in bulk from the 
Fife Electric Power Co., and convert it in a sub-station and distri- 
bute it as direct current, or generate the current themselves. 
Unless they could get the company to withdraw their active oppo- 
sition for both lighting and power, there is, he fears, no hope of 
their successfully competing with the company. It is of vital im- 
portance that a state of harmony should exist between the Corpo- 
ration and the company, and a friendly working agreement be 
entered into, but this, Mr. Buchan thinks, can only be obtained by 
taking supply in bulk from the company. By во doing, less capital 
expenditure would be involved, and the best financial results would 
be obtainable. PS 


Edinburgh.—At the Council meeting on "Tuesday treasurer 
Harrison, in his report on the finances of the city for the year end- 
ing May, referred to the surplus on last year's working of the elec- 
tricity undertaking, amounting to £10,075. ` 

Mr. Harrison said the plain facts regarding the electric lighting 
accounts were that between 1895, when the account ned, and May, 
1907, £942,594 had been spent on electric lighting, and there had been 
laid aside as sinking fund £232,227, and in reserve fund £93,204, and, 
ending the report asked for from Sir Alexander Kennedy and Mr. 
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Newington, he could not see how the surplus could be appropriated 
except in contributing to the reserve fund and to relief of rates. 

The question of the disposal of the surplus for the past year was 
remitted to the Electric Lighting committee, who are to report to next 
Council meeting. 

Electricity in Mining.—At the meeting of the New Hillgrove 
(N.S.W.) Proprietary Mines (Ltd.) the chairman (Mr. J. Coltman) 
stated that their manager (Mr. Paterson) foreseeing the difficulties 
which would arise from the anticipated fuel shortage, had for some 
time had under consideration the question of an electrical installa- 
tion, and on his recommendation the board had authorised the 
construction of a transmission line from the Styx River, about 19 
miles from the mine, and every effort was being made to get elec- 
tric energy for power available at the mine at the earliest possible 
date. The board were informed that the water supply from the 
Styx River, even in a record dry summer, would be more than 
sufficient to generate all power required by the company. 

Exeter.—At the City Council meting on Wednesday Mr. 
Varwell moved the adoption of the Finance committe:’s report 
recommending an increase in the salary of the city electrical engineer 
(Mr. Н D. Munro) from £350 to £400 per annum Mr. Varwell said 
that Mr. Munro's duties had been practically doubled since the 
salary was fixed at £850 three or four years ago, and the electricity 
undertakings had been maintained in an efficient manner. The 
report was adopted. 

Exhibitions.—The Board of Trade have received a description 
and photograph of the permanent exhibition of machinery in motion 
at Sáo Paulo, and can acquaint British manufacturers with the con- 
ditions for exhibiting. Further information can be obtained from 
the Director of Industry and Commerce, Palace of Agriculture, Бао 
Paulo, Brazil. It is necessary to have an agent in S Paulo or 
Santos to receive the machinery, clear it at the Custom House, 
attend to the erection, &c. 

Loughborough Corporation electricity department will hol l an 
exhibition in the Town Hall, Loughborough, during the week com- 
mencing Sept. 16. Space and d.c. 220 v. current will be provided 
free of charge. Further information can be obtained from the 
borough electricalengineer (Mr. W. Н. Allen). See an advertisement. 

An electrical exhibition, under the auspices of the Corporation, 
will be opened in the Public Hall, Devonport, on Sept. 18. Elec- 
trical energy will be supplied to exhibitors at Id. per unit. Further 
information from the borough electrical engineer, Mr. J. W. Spark. 
See also advertisement. 

Felixstowe.—At the Council meeting last week the Lighting 
committee reported that they had received offers from two makers 
of flame are lamps to fit up five each of their lamps for & month's 
free trial on the Promenade, and to replace the present arc lamps 
at the end of that period if requested. The committee has ordered 
the lamps to be arranged in two circuits and & record to be taken of 
the current consumed. 

Feltham (Middlesex).— At the last meeting of the Council the 
chairman said he understood that the Twickenham and Teddington 
Electric Supply Co. had no authority to transfer their powers for 
supply in Feltham. The whole question of electric supply in Feltham 
has been referred to a committee. 

Flue Gas Losses.—The calculation of flue gas losses is, with 
ordinary methods, a lengthy and complicated process. Mr. O. L. 
Peard points out that with the aid of his calculating apparatus 
(described in patent No 28,363 of 1904) definite results can be 
arrived at in a few seconds. It is claimed for Mr. Peard’s calculator 
that it affords a simple means of arriving at conclusions which would 
otherwise entail tedious and complicated technical calculations. } 

Glasgow.—At the meeting of the Corporation on Thursday last 
а recommendation that, before determining upon the offers received 
for the supply of turbine engines for Pinkston power station, two 
members of the staff of the tramways department should be autho- 
rised to visit Zurich and other towns on the continent, and inspect 
turbines in operation. What they required was a 8,000 kw. turbine. 
The committee had- been informed that the Zoelly turbine, which 
was made at Zurich, was simple and required lass: coal condump- 
tion than the turbines for which they had received offers. The 
recommendation was adopted and Mr. W. W. Lackie, city electrical 
engineer, was added to the deputation. 

Gloucester.—At the last Council meeting Mr. Clark called atten- 
tion to the charge made by the electricity department for current 
for the tramways. He understood current was supplied at ld. per 
unit and yet cost the Electricity committee over 14d. Ald. Fielding 
undertook to have the matter adjudicated upon by an expert. 

Grassington (Yorks.)—At a public meeting on Tuesday a scheme 
for the electric lighting of the town, prepared by Messrs. Grace & 
Sutcliffe, electrical engineers, Keighley, was discussed. It was 
unanimously decided to adopt the scheme and to canvass the town 
to ascertain the number of lamps required. 

Gravesend.—Northfleet Council have declined to release Graves- 
end Corporation from their obligation, under agreement between 
the Councils, to supply current in Northfleet by Aug. 11. 
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Hammersmith (London).—The Finance committee have asked 
the borough electrical engineer to report upon the advisability of 
lighting electrically all the streets in which mains are laid. This 
step has been taken in' consequence of the increased price of gas. 


Hastings.—The electric mains are being extended to Clive Vale 
at an estimated cost of £1,507. 


Inquest.—The West Middlesex coroner (Dr. Gordon Hogg) held 
an inquiry last week into the circumstances attending the death of 
William Rose at the G.W. Railway Co.’s Old Oak Common elec- 
tricity sub station. 

Gro, SPITAL (superintendent of the inspection chamber) said deceased 
was engaged in cleaning insulators. One half of the insulators had to be 
. done at a time, the other half keeping the light going. The last time he 

saw deceased the latter was cleaning insulators on the dead side. 
Witness's attention was drawn to а flash of sparks, and he saw deceased 
on one of the live. conductors, Why he went there witness could not 
say. Artificial respiration was tried, but death ensued in a few minutes. 

An employé named Powe u gave evidence showing that deceased made 
contact between the live and dead conductors with his hand. 

Mr. Rocer Surrñ (chief electrical engineer to the company) said de- 
ceased was a good workman, always busy and eager. There was a sign 
on the live insulators that there had been a contact. It appeared that in 
his eagerness he left insulators which he could not reach to clean, and 
then got on to the other rail and started cleaning on the live side. То 
do this, however, he would have to get to the other side of the doorway, 
which was ecreened by an iron bar screen. The other men would have 
their backs turned to him, and deceased could only be seen by а man 
working by his side. 

The jury returned a verdict of accidental death, and were of opinion 
that there was negligence on the part of the company in the cleaning cf 
the insulators, and that better protection should be given to the men, 
and especially to men inexperienced in the work. 


Japan.— The value of the imports of electric lighting apparatus 
into Yokohama in 1906 was £80,882, compared with £39,182 in 
1905, and the value of electric motors was £79,805 in 1906, compared 
with £167,709. It is estimated that one-half this machinery and 
apparatus comes from the United Kingdom, one-third from the 
United States and one-ninth from Germany. Electric light wires 
and cables were imported into Yokohama in the same period to the 
value of £60,018, compared with £66,970. 

At Hakodate the dock company has recently greatly improved and 
extended its plant. The whole of the lighting of the docks and works 
is electrical, and, while steam is used for the punching andshearing 
machines and hammers, electric driving is employed for all the 
remainder of the machinery. Most of the machines are of British 
manufacture. Considerable extensions are about to be made to the 
buildings and their equipment. 


Johnstone (N.B.)—The Strathclyde Electricity Co. propose to 
apply for a provisional electric lighting order for Johnstone. 


Kirkcaldy.--The Tramways Committee stated at the Council 
meeting on Monday that, in consequence of the opinion expressed 
by Col. Von. Donop on the subject, they did not propose to adopt 
the use of trailer cars. 


Leeds-Guiseley Tramway.— Rawdon, Yeadon and Guiseley 
Councils have decided to agree to the terms proposed by Leeds 
Tramways committee for the construction of a tramway from Hors- 
forth to Guiseley, via Rawdon and Yeadon, and will collectively 
contribute to the cost £400 per annum for 11 years. 


Leek.—The Council adopted last week the recommendation of the 


Electricity committee to accede to an application from Messrs. 
Brough, Nicholson & Hall for a supply of current for power not 
exceeding 50 H.P. during the time of heavy load and to lay a new 
cable at an estimated cost of £380. 


Lincoln.—At the City Council meeting last week it was decided 
that the tramways be now taken over from the contractors. 


Llansamlet (Glam.)—The Parish Council have decided to apply 
for a provisional order and to engage an expert to advise on the 
"subject of electricity supply. 
_ * Local Government Loan Procedure.—Erith council last week 
^. decided to ask Mr. Jas. Rowlands, M.P., to support Mr. T. Summer- 
bell, M.P., іп moving a reduction of the vote on the estimates of 
the L.G. Board in order to obtain a discussion on the Board's pro- 
cedure in regard to loans for electricity supply. 


London County Council —At the meeting on- Tuesday the 
Highways Committee submitted a report recommending the erec- 
tion of a central car repairing depot, estimated to cost £51,400 for 
building and £16,000 for tools. Consideration of the repo:t was 
deferred, and a further report as to site &, is to be prepared. 


London County Council Tramways.— On Friday last Islington 
Council decided, on the recommendation of the Works Committee, 
not to continue to oppose the proposal for a tramway in Pemberton- 
gardens, which the County Council consider desirable for the use of 
_ cars travelling between Holloway-road and the car-shed in Cale- 

donian-park. g 

Longton.—Mr. H. Shelford Bidwell held an unopposed L.G. 

Board inquiry last week into the application of the Council for per- 


2 


mission to borrow £2,000 for additional steam plant for the elec- 
tricity department. 

Mardy (Rhondda).— The Mardy Electric Light Co have secured 
a further seven years contract for supplying current for public and 
private lighting. А flat rate of 44d. per unit has been fixed for shops. 


Marylebone (London).—The Finance committee recommend 
the Council to о out the original proposal to borrow £1,400,000 
required for the electricity undertaking from the L.C C. at 4 per 
cent. A firm of financiers have informed the committee that they 
could not find the money at 81 per cent. | 


Morecambe.—The Council decided on Monday to give notice of 
intention to acquire the undertaking of the local horse tramway 
company and to convert the system to electric traction. Mr. 
Gardner, manager of Chester Corporation tramways, estimates the 
cost of purchase and conversion at £46,098. It would be necessary 
to spong a further £10,000 on additional plant for the electricity 
works. 


Municipal Telephony.—It is stated that the National Telephone 
Co. and the Post Office have arrived at an agreement with regard 
to the purchase of Swansea municipal telephone undertaking by 
the company, and that there is now no obstacle to the immediate 
transfer of the system. 


New Romney.—Foote & Milne intend to apply for a provisional 
order for this district. 


Northallerton.—Northallerton Electric Lighting Co. have in- 
formed the Council of their willingness to consider an offer for the 
purchase of the undertaking, and the Council have referred the 
matter to a committee. 


Parcel Carrying on Tramcars.—Leeds Tramways traffic sub- 
committee decided on Monday not to recommend the adoption of a 
system of parcel carrying on the Corporation’s tramcars. 

Portsmouth.—Mr. F. H. Tulloch recently held а L.G. Board 
inquiry into the application of the Corporation for permission to 
borrow £17,688 for electricity supply. Mr. Foale, borough elec- 
trical engineer, gave evidence as to the progress of the undertaking. 
A local ratepayers' association opposed. | 


Presentation.—The manager of Dartford Council tramways 
(Mr. A. D. Murdoch) has been presented with a smoker's cabinet by 
the staff, on the occasion of his resignation of his post to proceed to 
South Melbourne (Victoria) to represent J. G. White & Co. 


Provisional Order Revocation.—The Board of Trade have re- 
voked the Lower Bebington Electric Lighting Order, 1902. 


Sheffield.—At the Council meeting on Wednesday Ald. Styring 
(the Lord Mayor) tendered his resignation as chairman of the Electric 
Lighting committee, in consequence of criticism of the accounts of 
the electricity department, which he did not consider had been 
conducted in a fair and reasonable manner. 

A long discussion followed, in which many members disclaimed any 
personal feeling in the matter, and also expressed the wish that the 
Alderman would withdraw his resignation. | 

Ultimately Ald. STYRING said the suggestion should receive his careful 
coneideration. ~ 

Councillor PADbLEVY moved that the Electric Lighting committee’s recom | 
mendation to increase the salary of the city electrical engineer, Mr. S. E. 
Fedden, from £800 to £900 a year should be referred Fack. 

The Lorn Mayor said Mr. Fedden’s salary was increased four years 
ago, when the income of the undertaking was £47,200. Now it was 
£69,400. When the undertaking was purchased the income was only 
a quarter of what it was to-day, and yet the then manager received from 
the company a salary of £1,000. Mr. Fedden was producing electrical 
energy on more favourable lines than in avy place inthiscountry. The 
works now in hand amounted to £250,000. 

Ald. SRNIOR said they had to thank Mr. Fedden for producing current 
at Neepsend cheaper than anybody else in Europe. 

Ald. Padley's amendment was carried. 

Councillor Kina asked how it was that only £1,348 was debited for 
salaries in the electric light department when the salary of manager, 
deputy-manager and secretary alone amounted to £1,425. 

A printed reply showed that the salaries were apportioned between the 
electric light and trading departments. 

Sir WLIAX Ceca moved the adoption of the minutes of the Tram- 
ways committee, and said the gross income was £279,585, an increase of 
£20,856, and the expenditure £169,418, an increase of £11,349. The net 
profit was £45,696, increase £9,100. 

Ald. Hucues gaid the special committee which reported on tramway 
finance recommended that.the accumulated surplus should be £30,000, 
but it stood at considerably less than that sum, and he did not consider 
it good finance to relieve tte rates out of the accumulated surplus. 

The committee's minutes were ultimately adopted. | 

South American Telegraphs.—The Argentine “ Boletin" of 
June 11 contains a copy of a contract entered into by the Argentine 
Government, whereby the Central & South American Telegraph 
Co. are authorised to construct & land telegraph line from Buenos 
Ayres to Mendoza via Mercedes, Junin, Rufino, Villa Mercedes and 
San Luis, with a branch from Junin to Pergamino, San Nicolas and 
Rosario. 

South. Lancashire. Tramways.—The clerk to Irlam Council has 
been instructed to communicate with Manchester and Warrington 
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Councils and with the South Lancashire Electric Tramways Co. 
with a view to securing the establishment by the company of an 
electric tramway service through the district and connecting with 
Manchester and Warrington. This would form a connecting link 
between Manchester and Liverpool. ! 

Southwark (London).—About 12 months ago a number of 
“ Exocello" arc lamps were purchased and fixed in the Walworth- 
road to afford members of the Council the means of judging the 
quality of the lamp. In view of the satisfaction the new lamp has 
given the Works committee report that they have decided to 
„convert the remaining arc lamps, and 80 “ Excello " lamps are 
to be purchased and fitted at an estimated cost of £800. 

Spain.—The electric tramways in Cadiz have proved a great 
success, and the extension of the lincs to Chiclana, Tarifa and 
Algeciras is now under consideration, the main difficulty being the 


obtaining of permission for the construction of a bridge at San 


Fernando in place of the present bridge of boats. The existing 
tramways are largely patronised by the working classes both for 
holiday and workaday traffic | 

It is notable throughout Spain that while in regard to many 
matters modern methods have still to be introduced, there is a notable 


exception in the case of electric lighting and electric tramways. 


Thanks to foreign enterprise, most Spanish cities, and many of the 
smaller districts, are blessed with both electric lighting and electric 
tramways. | 

During the last few years a large number of small installations 
of electric light and power have been introduced into country towns, 
and many others are in course of erection, combining а flour mill 
with an electric light supply, the same generating machinery 
operating the power load by day and the lighting load by night. 
Most of these mill installations are worked by producer gas from 
plant of German make, the fuel used being chiefly Belmez anthra- 
cite, though charcoal and the refuse of the olive can also be used. 

Sunderland.—Mr. H. Ross Hooper held а L.G. Board inquiry on 
Tuesday into the application of the Corporation for permission to 
borrow £58,967 for the electricity department. | 


The Telephone.—Mr. Ellis Lever, of Colwyn Bay, has recently 
referred in the ‘‘ Manchester Guardian ” to an interesting letter 
written by his son to that journal in 1879-80 on the subject of the 
then newly-invented telephone of Edison. | 

Mr. Lever’s son Charles was a pioneer in electric lighting, and at his 
own and his father’s expense lighted the council chamber of the Fisheries 
Exhibition at South Kensington and the Tropical Department of the 
Crystal Palace at Sydenham in the early eighties of last century by 
means of the Lever electric arc lamp, which we well remember. 
Mr. Charles Lever's first experiments were in the electric lighting of his 
father’s residence at Culcheth Hall, Bowdon, Cheshire, to which many 
thousands of visitors were attracted. Mr. Lever died suddenly in 
January, 1890, at the early age of 27, and his father writes us to say that 
it was his letter to ** The Times " which led to a Cabinet Minister stating 
in Parliament that the telephone was nothing more nor less than a 
'' scientific toy." The Times” of Jan. 6, 1890, also The Electrician, 
contained biographical notices of Mr. Lever aud bis inventions, and Mr. 
Lever, senior, states that there is scarcely any use to which electricity 
has siace been applied that this young engineer bad not predicted in 
1879.80. The telephone—that ''scientifio toy — is now to be acquired 
by the State for several millions sterling. 


Thetford.—The Council have asked C. Burrell & Sons to submit 
terms for supplying electricity in the district. 


Victorian Railways Electrification.—We are informed by 
Messrs. Merz & McLellan that Mr. Charles Merz will be leaving 
England for a short visit to Australia on Sept. 13. 


Village Lighting.—Easebourne (Sussex) Parish Council dis- 
cussed on Tuesday the question of street lighting, and the chairman 
(Mr. H. B. Gadsdon) quoted the views of an expert that there was 
enough water power running to waste at North Mill to light the 
whole of Midhurst and Easebourne electrically. Further discussion 
of the subject was adjourned. | 


Warrington.— The Corporation are applying for an electric light. 
ing order for parishes in the Warrington Rural Council's area. 


Watford. — The Council has received from the L.G. Board sanc- 
tion to borrow £8,151 for extensions to the electricity undertaking. 
The loan originally applied for was £13,500. | 


Wednesbury.—The Council decided last weck to obtain from 
the Dritish Westinghouse Co. two 240 n.r. engines and dynamos, 
to enable them to generate their own current. Bupply 1s at present 
taken in tulk fromthe Midland Electric Corpn. for power distribution. 


West Ham.—The Electric Lighting committee recommend the 
Highways committee to adopt single light 50 c.p. Osram lamps in 
streets other than tramway routes in which cables are already laid. 
The Lighting committee offer to provide these lamps at £2. 12s. 6d. 
per annum, inclusive, the Highways committee providing columns 
and lanterns. 

Wexford —A notification by Foote & Milne's of intention to 


apply for a provisonal electric lighting order for the district before 
Dec. 21 has been submitted to tho Council. 


Woolwich —London County Council have granted а loan of 
£16,394 to the Borough Council for the electricity department out 
of £18,282 applied for. | 

The Borough Council have been notified that, in view of the unsatis- 
factory financial condition of the electricity undertaking, the Finance 
committee of the L.C.C. have been reluctant to recommend the loan, and 
they will require to be satisfied before considering further applications 
for loans for electrico lighting that the additional expenditure is absolutely 
necessary and unavoidable. 

Workhouse Lighting.—Hammersmith (London) Guardians have 
decided to request the Finance committee to ascertain the probable 
cost to the Guardians of producing their own electric light and power. 
The supply for the workhouse and infirmary last year cost £670. 


Yardley.—At their meeting on Tuesday the Council decided to 
apply to the Board of Trade for an extension from 12 to 18 months 
of the time allowed for the transfer of the Council’s powers under 
their 1904 electric lighting order to Birmingham Corporation. 


Yarmouth.—Mr. H. Ross Hooper held an unopposed inquiry last 
week into the application by tho Council for sanction to borrow 
£8,235, including £3,000 for steam plant for the tramway depart- 
ment, £2,800 for mains, £1,200 for meters and £1,285 for excess 
expenditure. Previous sanctions had been pooled and amounted to 
£92;500, and excess expenditure was £1,235. 

The inspector recommended that meters should be purchased out 
of revenue. With regard to the excess loan the Local Government 
Board, he said, usually wanted all sanctions accounted for separately, 
but he proposed that a period of not more than 10 years should be 
allowed for repayment of the excess expenditure portion of the loan. 
The undertaking seemed to be doing very well. 


Borough Polytechnic Sports.—The annual sports were held on 
Saturday last under unexpectedly favourable weather conditions at 
Dulwich. 38 events, contested by juveniles and adults, were 
decided, to the discourse of popular music. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Accrington.—The accounts of the electricity department for the 
де ended March show capital expenditure £53,045, increase 

7,556. A. 

Revenue was £6,848, including £3,544 for current supplied to privata 
consumers for lighting, £1,707 for power and £1,239 for public lighting. 
Total expenses were £3,557. Gross profit was £3,291. Interest on loans 
required £1,233, Parliamentary expenses £30, sinking fund and repay- 
ment of loans £2,028, leaving net profit 7s. 3d., compared with a loss of 
£444 on the previous year. The average price recaived for current for 
all purposes was 1:924. (against 2:92d.) There are 363 consumers 
(against 331) and 207 motors in use (against 55). 964,298 units were 
generated. ‘There was a great increase in the supply for power (185,078 
units, against 115,268), and the units supplied for lighting were 295,916 
(262,421), for use at the destructors 23,299 (20,636). The total maximum 
demand was 758 kw. (304 kw.). 


Bermondsey (London). During the year ended March 81 the 
capital expended by the electricity department was £18,026. 10d. 1d., 
making the total expenditure £133,921. 83. 4d. 

The income from sale of current during the year was £10,521. 158. 3d., 
апа after paying expenses there was а balance of £7,191. 19s. Of this 
amount £6,950 was carried to net revenue, and after paying interest and 
sinking fund there was a balance of £590. 13s. 5d. 1,906,489 units were 
sold, including 1,402,395 to private consumers. 


Burnley.—The accounts ofthe tramways department for thc year 
ended March show a total capital expenditure of £185,826. 163. 10d. 

The total income was £62,803. 10a. 2d., including £62,075. 19s. 2d. 
from passenger receipts and £622. 16s. for parcels. Total working ex- 
penses were £41,201. 4s. 4d., leaving gross profit £21,512. 5s. 10d. 
After paying interest and sinking fund (£10,688. 16s.) and rent of leased 
lines, £8,766. 108. 4d. was placed to reserve for renewals ani depreciation. 
11,967,488 passengers were carried, an increase of 874,794 over 1900. 
1,205,830 car-miles were run, an increase of 8,058. The fare per pas- 
senger averaged 1:314. (the same as 1906). Traffic receipts per car-mile 
were 12: 48d., against 11:61d., and working expenses were 65:36 per cent. 
of the receipts. 2,525,135 units of electrical energy were consumed, 
equal to 2:08d. per car mile. 


Glasgow.—The accounts of the Corporation tramways depart- 
ment for the year ended May 81 show capital exponditure 
£9,104,061, increase £139,614, of which permanent way works 
accounted for £74,707, electrical equipment of line £51,242, power 
station апа sub-station plant £2,584, workshop tools and sundry 
plant £1,787, cars £5,488, and other rolling stock £3,126. 

Revenue was £895,842 (against £820,939 in previous year), £887,382 
(£813,769) from traffics, £2,250 (£1,766) rents, and £5,735 (£5,033) 
electrical energy sold to the Fairfield Shipbuilding Co. ‘Total working 
expenses were £485,256 (£456,269). Gross profit was £410,586 (against 
£364,670), added to interest on surplus revenue £3,511 (£4,745). Interest 
on capital required £63,769 (£51,787), sinking fund £49,777 (£48,327), 
income tax £9,932 (£12,423), parliamentary expenses £6,977 (£2,858), 
payment to common good £35,000 (£25,000), rental of leased lines, &c.. 
£9,953 (£9,716). £168,408 (£159,886) has been placed to depreciation 
and permanent way renewals fund, £45,000 (£10,000) to special depre- 
ciation fund for buildings and plant, and £25,279 (£36,418) to general 
reserve. 23,578,643 units were generated and 1,545,940 (h. t.) sold to 
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electricity department, 27,007,118 was transmitted to sub-stations and 
98,928 (1.1.) also sold to electricity department, the total issued for trac- 
tion load from aub-station d.c. bus bars being 22,487,336 units. 20,350,367 
(18,886,910) car-miles were run and 224,063,098 (208,059,833) passengers 
carried. The maximum load on power station was 9,486 kw. and the 
total load factor 85:6. The total revenue per car-mile was 10.5654. 
(against 10:432d.), working ex es per car-mile 5:358d. (5:451d.), or 
including power works cost 5/721d. (5:797d.) The average fare per 
passenger was 0°95d. There are 780 cars in stock. 

The Tramways committee's report says £63,778 has been spent during 
the year on upkeep of track, and in addition £83,377 has been laid 
aside out of the year’s revenue for renewal of track, calculated at £500 
per mile of single track, repairs of buildings (25,608) has been charged 
against revenue and £9,887 has been set aside to meet depreciation for 
the year, besides a further £25,000 out of the net surplus for the year. 

It has been decided to instal two 3,000kw. turbo-generator sets at 
Pinkston station. Total cost of repairs of power plant and sundry 
machinery during the year was £3,729, and £19,528 was charged against 
revenue to meet depreciation. 


Manchester.—The accounts of the electricity department for the 
year ended March last show capital expenditure £2,888,878, an 
increase of £71,246 on the year, of which £50,807 was for purchase 
and laying of mains, £3,066 for meters, and £6,247 for motors, the 
remainder being chiefly for distributing stations (buildings and 
machinery). 

Revenue was £346.545 (against £329,199), expenses were £184,801 
(£181,117), leaving gross profit £161,744 (£148,081). Interest required 
£65,958 (£65,338), sinking fund £64,045 (£61,217), instalment of loan 
£5,474 (£5,826), reserve fund £1,096 (£598), leaving net profit £26,268 
(£10,219). Of this £2,353 has been appropriated for payment of wages 
of permanent employ és engaged on capital account (for which borrowing 
powers are not granted), and the remainder (£23,915) is carried to 
reserve. 63,056,914 (55,025,966) units were generated, 22,686,508 
(18,255,313) supplied to private consumers, 91,938 (94,613) to public 
lamps, and 24,786,457 (22,267,858) for traction. The total maximum 
supply demanded was 25,180 kw. (21,928 kw.). The average price obtained 
per unit was 1 73d. (1:93d.). 

The city electrical engineer (Mr. S. L. Pearce) states that at Dickinson- 
street a fourth 500 kw. motor converter has been added to the sub-station | 
plant, and in consequence of the decision to transfer the Dickinson-street 
load to Stuart-street station during the summer contracts have been. 
entered into with Bruce Peebles & Co. for three 1,500 kw. motor-converter | 
sets, and with the British Westinghouse Co. for additional h. and l. t. 
switch gear. Coal consumption has been 4:51 lb. per unit generated 
(against 4°64 lb. in previous year). 

In reference to Bloom-strect station Mr. Pearce says the keys of the 
flywheels of two of the Musgrave engines have worked loose and the 
makers are to rebuild the wheels of all four sets solid on the shafts. The 
capacity of the Harris-Anderson feed-water filter has been extended from 
8,000 to 13,000 gallons per hour capacity. On the first year’s working of 
the filter a saving of £398 has been effected by recovering the air-pump 
discharge water instead of running it to waste. Coal consumption was 
3:37 Ib. (3°47 Ib.) per unit generated. 

In regard to Stuart-street station the report states that to cope with the 
anticipated demands & contract has been entered into with Willans & 
Robinson for a 6,000 kw. turbo-alternator, comprising Willans turbine, 
Siemens alternator and Richardson-Westgarth condensing plant, and 
Ferranti Limited are supplying additional h.t. switch gear. It is antici- 

ated that this new plant will be in operation by the end of this year. 
uel consumption was 2°77 lb, (3:22 lb.) per unit. | 

The serious explosion in the Viotoria-street mains last September (as 
the result of the failure of ап old service joint), taken in conjunction 
with the Fountain.street disaster a few years ago, has led {о serious con- 
sideration being given to the advisability of using а substitute for bita- 
men. 649 new consumers have been connected (an increase of 89 over 
the previous year), equal to 62,372 8 c.p. lamps, and the motor connec- 
tions are equal to 124,762 8c.p. lamps, or a combined increase of 
8,027 н.р. (against 4,810 H..). Motors on hire number 764=3,394 н.р. 
(increase 1,057 н.р. over last year's connections). 566,803 ydr. of mains 
are laid, an increase of 33,761 yds., after deducting 2,171 yds. taken up 
and converted. Total generation{costs were 0°496d. (0:511d.) at Dickinson- 
street (coal 0-237d., against 0:234d.); 0:320d. (0°309d.) at Bloom-street (coal 
0-1754., against 0°168d.); 0°242d, (0 269d.) at Stuart-street (coal 0:137d., 
against 0-158d.); and distribution (all stations) cost 0 108d. (0:127d.). 

Sheffield.—The accounts of the electricity supply department for 
the year ended March show, capital expenditure £860,242, an in · 
crease of £21,206 on the year, of which £17,789 was for purchase 
and laying of mains, £1,772 for transformers, motors, &c., and 
£1,505 for meters and fees for certifying same. 

Revenue was £69,469, including sales of current by meter at the aver- 
age price of 2:36d. per unit, £66,442, rentals of meters, &., £1,302, 
sales, repairs, &., of cther apparatus £1,673, and rents receivable £53. 
Total expendituie was £19,359. Gross profit was £49,883 and balance 
from last account £18,977, Interest required £29,092, sinking fund 
£19,236 and renewals fund £5,000, leaving £16,533 to carry forward, of 
which £2,556 is the net profit for the year, 8,540,629 units were generated, 
of which 6,778,555 were supplied to private consumers by meter and 202,519 
were used on works. The total maximum supply demanded was 5,500 kw. 

Taunton.—The accounts of the electricity department for the 
year ended March show capital expenditure £1,047, making the 
total £68,226. 

Revenue was £9,187. Expenses were £4,700. Gross profit (including 

sundry receipts) was £4,579, of which, after meeting interest (£1,792) 


and stock redemption (2,220), £350 has been transferred to reserve, and 


the balance (£28) carried forward. . 877,215 (against 806,850) units were 
generated, 164,206 (145,890) supplied to public lamps, 86,888 (76,857) for 
traction, 360,850 (333,560) to private consumers by meter and 980 (860) 
by contract, The total maximum supply demanded was 544 kw. 
(524 kw.). 

X Wigan.—The accounts of the electricity department for the year 
rye March show capital expenditure £179,178, an increase of 

‚486. 

Revenue was £26,683 (against £23,050) in respect of the Wigan station, 
expenses being £12,993 (£9,914), leaving gross profit £13,689 (£18,136). 
From Pemberton station the total revenue was £06,053 (£3,533), and 
total expenses £5,025 (£4,429), leaving gross profit £1,028 (£895). After 
meeting capital charges the net profit on the Wigan works was £4,502 
(£4,567), and the deficit on the Pemberton works £2,015 (£3,837), or a 
net profit of £2,487 (£730) on the joint undertaking. | 

Capital expenditare on the tramways was £515,212, increase £24,137. 
Revenue was £62,469 (£53,852) and expenses £50,152 (£35,400), in. 
cluding £14,807 (£9,569) for current. 11,269,947 passengers were carried 
and 1,452,458 car-miles run, the total revenue per car-mile being 9:97d. 
and per mile of track £2,875. | 

The borough electrical and tramways engineer and manager (Mr. Jas. 
Slevin) states that the capital cost of the tramways is over £16,000 per 
mile, which is twice that of similar undertakings. This he attributes 
partly to the fact that large amounts spent on track, in wages and for. 
materials, have been passed by the Streets committee and not brought 
before the Tramways committee (and much of which has gone towards 
street improvements), and partly to the sum paid for the undertaking, 
and for reconstruction of narrow-gauge tracks. In this respect the 
undertaking is crippled, sinking fund and interest requiring this year 
£28,710, and the loss on the year is £16,302, making with last year’s. 
balance debit (£2,170) a total deficit of £18,563. Mr. Slevin calls atten- 
tion to the fact that the present low fares were not adopted on his advice, 
and he recommends a revision of fares. 


Wishaw.—The capital of the electricity undertaking was in- 
creased during the year ended April 80 from £11,621 to £18,991. 

The year's revenue was £2,191. Expenses were £1,640. Gross profit 
was £550, and as £1,144 had to be provided for interest and sinking 
fand, the deficit was £593. 186,076 units were purchased (at prices 
varying from 1-14. to 134, per unit) from the Clyde Valley Power Co. 
50,000 units were supplied to public lamps and 121,898 to private 
consumers. The maximum load was 160 kw. 


TRADE NOTES AND NOTICES. 


TENDEBS INVITED. 


The Metropoiitan Water Board want tenders by 10 a.m. July 24 
for supply of two 25 kw. generators, motors, four triple-expansion 
marine type engines, three hydraulic turbines, 10 water-tube 
boilers, mechanical stokers, coal conveyor, ash hoist, pumps, valves, 
econoinisers, pipes, &c. Specification, &c., from the Engineer, 
Southwark Bridge- road, S. Z. 

Newcastle-upon-Tyne Tramways committee require tenders by 
noon Aug. 8 for supply of points, crossings, rails, &c., in connection 
with renewal and extension of a three-road double-turnout junction 
of the tramways. Forma, &c., from the City Engineer, Town Hall, 
Newcastle, on and after 17th inst. | | 

Manchester Tramways Committee want tenders by 5 p.m. July 
15 for supply of steel girder rails, fishplates, tie-bars, bolts and nuts, 
steel poles, span wire brackets and rail bonds and for special track 
work. Specifications from Mr. J. M. M‘Elroy, 55, Piccadilly, Man- 
chester. 

The Electricity committee of Stepney (London) Borough Council 
invite tenders for supply, delivery and erection at their electricity 
works of a testing switchboard, motor-generator and transformer ; 
also a three-pole distribution board and earthing panel. Tenders to 
27, Osborn-street, Whitechapel, E., by noon July 22. 


The Storthes Hall Asylum sub-committee of West Riding County 
Council want tenders by 10:80 a.m. July 22 for supply, erection, 
&c., of two engines and dynamos, wiring, fittings, lamps, electric 
bells, telephones, fire alarms, recording clocks, &с.` Particulars 
from Mr. J. Vickers-Edwards, County Hall, Wakefield. 

Bristol Docks committee want tenders by 10 a.m. July 26 for 
supply, erection, &c., of 10 2 ton electric waggon capstans, and two 
10 ton, two 8 ton and 16 80 ewt. movable electric jib cranes for the 
new Royal Edward Dock, Avonmouth. Specifications from the 
engineer, Cumberland Basin, Bristol. 

Cardif Guardians require tenders by 10 am. July 16 for 
alteration of telephone service at Cardiff and Ely workhouses and 
rovision of telephones, wiring, switchboard, &c. Forms from the 
lerk, Queen's-chambers, Cardiff. 

Wednesbury Corporation want tenders by mid-day July 23 for 
supply of balancer boosters and for alterations and extensions of 
accumulators. Specification, &c., from Mr. W. Fennell, Camp- 
street, Wednesbury. 
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Beckenham Urban District Council want tenders by 4 p.m. Jaly 
22 for meters. Specifications, &o., from the Resident Engineer, 
electricity station, Church Fields-road, Beckenham. 


London County Council invite tenders by 11 am. July 16 for 
78 tramway fecder pillars and overhead electrical equipment for 
2,400 yds. of double track for the Council’s tramways in Woolwich. 

London County Council also want tenders by 11 a.m. July 16 for 
oil tanks, filters, &c., for their generating station, East Greenwich. 
Forms from County Hall, Spring-gardens, S.W 


Leeds Sewerage Committee want tenders by July 15 for supply 
and erection of a 84 kw., 110 volt o.c. steam dynamo. Particulars 
from Mr. Geo. A. Hart, Municipal Buildings, Leeds. 


Croydon Electricity committee invite tenders for supply of flame 
arc lamps and transformers and lowering gear for same. Раг- 
ticulars from the Borough Electrical Engineer. 


Wallasey Tramways committee want tenders by July 16 for 
supply of points and crossings. Particulars from Mr. W. H. Travers, 
Egremont, Cheshire, 


Willesden Council want tenders by 10 a.m. July 22 for supply of 
stoneware conduits. Specifications, &c., fromthe Electrical Engineer. 


Tenders will be received at the office of the Deputy Post- 
master-General, Adelaide, until noon, Jan. 8 next, for ‘the supply 
and delivery at Adelaide, of one common battery. switchboard and 
8,000 subscriber’s telephones, in accordance with specification No. 
166. Tenderers must state the country in which the articles tendered 
for have been made or produced, and in the case of manufactured 
articles, where the material has been made or produced, Specifica- 
tions can be seen, and forms of tender obtained, at the General 
Post Offices, Adelaide, Melbourne, Sydney and Brisbane; also at 
the Commonwealth Office in London, 72, Victoria-street, S.W. А 
deposit of 5 per cent. of the amount of tenders is required up to 
£1,000 and 2% per cent. on additional amounts. 


TENDERS RECEIVED AND ACCEPTED. 


Salford Council have accepted the tenders of Tandem Smelting 
Synd. for magnolia antifriction metal; Lancaster & Tonge, 
Malleable Steel Castings Co., and Richard Johnson, Clapham & 
Morris, for mechanical car ac:essories; Bailey & Jones, brake 
blocks; Geo. Hill & Co., overhead equipment, insulating materials, 
ears, frogs, pull-offs, &c.; United Asbestos Co., asbestos powder, 
corrugated brass joint rings, boiler gauge and sight feed glasses, &c. ; 
W. T. Glover & Co., cable and cable accessories; General Electric 
Co., c.c. house meters, cut-outs, casing and capping, and steel insu- 
lated screwed tubing; Veritys Limited, electric motors; Ferranti 
Limited, house meters ; W. T. Henley's Co., rubber strip and black 
tarred tape; Hall & Pickles, iron and steel bars, plates, &c.; and 
Chas. Macintosh & Co., cables. 


Stalybridge, Hyde, Mossley & Dukinfield Tramways and Elec- 
tricity Board have accepted the tenders of Tinkers, Shenton & Co. 
for three boilers; А. F. Ammon, spring washers; J. Carter & Sons, 
brake blocks; Edison & Swan Co., 16c.p. lamps; Morton & 
Edwards, trolley wheels, &c; Vacuum Oil Co., lubricating oil and 
manganesite paste; Brooke & Sons, asbestos yarn, &c.; and F. 
Wild & Co., cylinder oil. 


London County Council have accepted the tenders of the British 
Electric Transformer Co. and the Electric Construction Co., amount- 
ing to £178 and £95, for an electric transformer and an additional 
motor for the New Cross sub-station. 


West Ham Council have placed orders with the Fuller Electrical 
Co. for slow speed and squirrel cage two-phase motors, and with 
the Burroughs Adding & Registering Machine Co. for one of their 
machines at £85 for the tramways department. 


Woolwi:h Council have placed orders with Heathman & Co. for 
arc lamp trimmer’s ladder at £20, and with Kaye, Son & Co. and 
W. Cory, Son & Co. for coal for the electricity works. 

Croydon Corporation have extended W. Cory, Son & Co.'s con- 
tract for coal for the electricity department for a further eight 
months at present rates. 

Bruce Peebles & Co. have received an order from Glasgow Cor- 
poration for a 1,000 kw. Peebles-La Cour motor-converter, to operate 
on a 25 cycle circuit. . 


Portsmouth Council have accepted the tenders of W. W. Lear- 
month for extensions of electricity works buildings at £3,564 and 
Willans & Robinson for a turbo-alternator, &c., at £5,553. 

Stockport Council have accepted the tenders of Bertram Thomas 
for switches at £105 and Eckstein, Heap & Co. for Elliott’s ampere 
metera at £77. 


Grimsby Corporation have accepted the tender of the Lahmeyer 
Electrical Co. for supply of lead-covered cable during the ensuing 
two years at £1,194. 14s. 9d. | 


Grossmith & Co. have the contract for the electric lighting of the 


King's Theatre, Portsmouth. 


BUSINESS NOTIOES. 

With the view of increasing the company's business facilities, the 
Harris Patent Feed - water Filter (Ltd.) have decided to centralise their 
engineering and drawing- office department (hitherto at 2, Hamilton- 
street, Greenock), and their laboratory (hitherto at the London 
office, 82, Victoria-street), at Bank-chambers, 24, Grainger-street 
West, Newcastle-on-Tyne, which will be the company’s head office 
as from July 9 instant. The Scottish office from that date will be 
at Mail Office Buildings, 102-114, Union-street, G'asgow.  Tele- 
grams: “ Windtight Newcastle” and “Shute Glasgow." Tele- 
phones : 8220 Central, Newcastle, and 956 Royal, Glasgow. 

The business of the New Century Are Light Co. (Ltd.), in- 
cluding patents, goodwill, plant, stock, &c., which was offered for 
sale by tender, has been purchased by Messrs. Broom & Taylor, 
engineers of the company, who have been associated with the 
business sinc: its formation, and who willcarry it on without inter- 
ruption as the New Century Arc Light Co. 

Mr. А. G. Cuthbert, who formerly represented Messrs. Crompton 
& Co in Ireland, has been placed in charge of their Manchester 
district, at the office, Woodall's-buildings, 42, Deansgate. 

А. Н. Gibbings and F. Chauntler, consulting engineers, Egerton 
Park, Rock Ferry, Cheshire, have dissolved partnership. Debts by 
Mr. Gibbings, who continues аз Gibbings & Chauntler. 

Andrews & Co., 1984, St. Vincent-street, Glasgow, have been 
appointed agents in Scotland for T. Harding Churton & Co.'s alter- 
nating-current motors. 


On June 80 Mr. Hy. G. Bradlee became a partner in the firm of 
Stone & Webster, electrical engineers, of Boston, Mass, U.S.A. 


. British Insulated & Helsby Cables (Ltd.) have opened a branch 
office at 17, Crow- street, Dublin, with Mr. Е. H. Jones in charge. 


The partnership between C. Willis, H. Willis and W. James, elec- 
trical engineers, 4, Ryley’s-gardens, and Manchester-buildings, 
Tithebarn-street, Liverpool, has been dissolved. Mr. H Willis con- 
tinues, trading as C. & H. Willis & Co. 


Messrs. McPhail & Simpson (Ltd.) inform us that they have 
purchased the business of McPhail & Simpson’s Dry Steam Patents 
Co., Ltd., with goodwill, patents, machinery, plant and tools, but 
not the liabilities or outstanding accounts. The business will, as 
ооо be conducted under the personal management of Mr. 

cPhai 


Brockie-Pell Arc Lamp (Ltd.)—The creditors of this company 
have been notified that, in order to preserve the assets of the com- 
pany and to protect the interests of the creditors and shareholders, 
Mr. R. Warner, F.C.A., and Mr. Duncan Watson, M.I.E.E., have 
been appointed receivers for the debenture-holders. It is proposed 
that the present company shall go into voluntary liquidation with 
& view to reconstruction. Iu the opinion of the directors and the 
receivers the assets of the company are ample to pay the whole of 
the debentures and debts in full, and to leave a fair surplus for 
shareholders, 


BANERUPTOIBS, LIQUIDATIONS, &c. 


Arthur H. Dodd & Horace John A. Whateley (trading as the 
Garrick Electrical Co.), Bilston, have been adjudicated bankrupt. 


In the bankruptcy of R. S. Blackburn, electrical engineer, 
Osborne-street and Ribstone Works, Hebden Bridge, the public 
examination will take place on July 26, at Church Institute, Man- 
chester-road, Burnley. The official receiver has issued his state- 
ment of the debtor’s affairs, in which the causes of failure are stated 
to be sickness and heavy expenses and pressure by creditors. 
A-cording to the account filed by debtor, the deficit on June 4, 1906, 
was £624. 10s. 73d. and the loss in business since £200; household 
expenses since the same date were £100; reduction of stock from 
cost price to probable realisable price, £126. 1s: 4d. Total, 


£1,050 12s. 


A meeting will be held on Aug. 8 at Town Hall-chambers, Far- 
gate, Sheffield, to receive an account.of the winding up of the Light 
Cure & Electro-Therapeutic Institute (Ltd.). 

A meeting will be held at 21, Spring-gardens, Manchester, on 
Aug. 2 to receive an account of the winding up of the Atmospheric 
Electrical Purification Co. (Ltd.). 


Plant for Sale. A new 10 kw. 100 ampere homo- polar type 
plating generator, without commutator, is advertised for sale, price 
£50. 


Some electric lighting plant, consisting of 8} н.р. Hornsby one 
coupled to a Canning dynamo (giving 85 pu ape at 65 volts), 
with switchboard, &o., is advertised for sale by the Rev. J. R. 
Mills, D.D., the Vicarage, Gedney, Lincs. 

Mr. Frank G. Bowen, auctioneer, 624, Aldersgate-street, London, 
E.C., advertises in another column а Schuckert’s projector for sale. 

A 2н.р., 110 volt alternating motor (2,320 revs. per min.) is ad- 
vertised for sale. Ё 
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A large 80 panel h.t. c.c. switchboard and high-class instruments 
and rheostats are advertised for sale in one or more lots. 


Business for Sale.—Old-established electrical and general manu- 
facturing works in London are advertised for sale as a going concern. 


Crystopal.— Kent’s Crystopal tiling was put on the market about 
eight years ago, and is being largely used in places where opal tiling 
is unsuitable, owing tothe way in which it is liable to crack. The 
chief feature about Crystopal is the patent backing material which 
is used. This backing is composed principally of bitumen and 
asphalt, and acts as a cushion between the glass and the cement, 
The object of the backing is to allow for the necessary expansion 
and contraction due to changes of temperature, so that Crystopal 
may be used in situations exposed to considerable heat or cold. 
Owing to its high reflecting powers Crystopal is very suitable for 
indoor work, and it has been used at Buckingham Palace, Maryle- 
bone power station, Newcastle-on-Tyne tramway power station, 
Wimbledon electricity works and a number of other power stations, 
where it is said to have proved very satisfactory. The tiles will 
withstand a considerable amount of hard treatment, and it is a 
simple matter to replace one if at any time necessary. A standard 
bend of 1% іп. radius has been adopted for all angles, as this is 
proved by experience to give the most satisfactory results. The 
adoption of this standard bend enables the fixing of the tiles to be 
more easily carried out, but, if required, curves of any radius can 
be constructed. The makers of Crystopal are Messrs. George Kent, 
of High Holborn, London. 


New Flash-light for Photographers.—A demonstration was 
recently given of the Jupiter" photographic arc lamp at Belgrave- 
chambers, Westminster, by Mr. A. Strauss-Collin, of Bush-lane 
House, Cannon-street, London, E.C. In the lamp adapted for a flash 
light three carbons are used and fixed horizontally in one straight 
line, so that two arcs are obtained. The points of the carbons are 
adjusted so that they just make contact, and when by means of a 
pneumatic ball release a momentary closing of the circuit is 
made, an intense light, which is stated to be of 5,000 c.p., is 
obtained. The current taken momentarily is 40 amperes, but, if 
required, the arcs may be struck by hand regulation and the current 
varied to any extent by means of an adjustable resistance. The 
duration of the flash can be regulated from about à, to „d of a 
second, and at these exposures correctly exposed negatives can be 
obtained in any room. The chief feature of lamp is the excellent 
diffusion of light, which is obtained by means of а large gauze 
screen placed in front of the flash, which takes place inside a large 
white reflector. For providing light for focussing purposes eight 
82 c.p. frosted glow lainps are used. At the present time there are 
about 400 of these arc lamps in use by Continental photographers, 
but none have yet been supplied in this country. 


Kryptol and Mirella.— We have received an announcement that 
the Kryptol G.m.b.H., of Bremen, and the Mirella G.m.b.H., of 
Laasphe-i-W., both manufacturers of electric heating apparatus, 
will establish a joint sales department at Bremen. Until the issue 
of a catalogue embodying both systems the current catalogues of 
both companies hold good. The sole agents in the United Kingdom 
and the Colonies for Kryptol are Messrs. W. F. Dennis & Co., 
49, Queen Victoria-street, London, Е.С. | 


CATALOGUES, &c. 


Surface Wiring in“ Simplez."—]t is, of course, bad practice to 
erect conduits and fittings in direct contact with damp walls, or in 
places where steam is constantly present, as condensation takes 
place and the conduits are thus continually subjected to drip, which 
damages the exterior and causes condensation within the conduit. 
The obvious way to avoid this trouble is to fix conduits some dis- 
tance from the wall. This is, of course, quite practicable, but is, 
all the same, s matter of some difficulty, and to overcome this 
difficulty and to make it as easy to erect conduit on damp walls, 

| as elsewhere, Simplex Conduits 
(Ltd.) have devised a new spring 
. clip. which not only makes the 
erection. of conduit in damp 
places easy, buf entails little 
additional expense in the. work. 
The clip is shown in the ac- 
companying illustration. It is 
manufactured from a stout steel 
strip of а springy nature, 
and is drilled with а 1 in. hole 
to take а screw, the tips of the 
spring being youd with holes to take a split pin, thus prevent- 
ing all possibility of the conduit slipping out after erection. There 
are several advantages in the use of these clips in surface wiring 
work in damp situations, not the least of which is the rapidity and 
ease with which the clips can be fixed to the walls without adopt- 
ing the ordinary method of plugging. Being made of hardened 
steel, the clips do not fracture when driven into cement-faced, com- 
mon- brick or patent fireproof walls. I | 


„ BSiwPLEx ” Crip ror SURFACE 
WIRINd IN Damp Pracxs. 


Controllers and Resistances for Tramway-type Cranes, c. A 
well illustrated catalogue of standard tramway-type controllers and 
resistances for cranes, hoists and various forms of lifting machinery 
has been issued by Thomas Broadbent & Sons, Huddersfield. The 
firm specialise in this line, and are, consequently, well equipped 
for quick delivery. The resistances are of substantial construction 
and liberally rated. 


Fans.—The Electrical Co. have ready a sheet list showing electric 
fans for continuous, alternating and three-phase current. 


Anti Friction Metal.—Messrs. Andrew Barclay, Sons & Co., of 
Kilmarnock, N.B., are distributing a card containing a lot of useful 
information concerning their Lion Babbitt anti friction metal, of 
which they are sole makers. Itis claimed that this metal is not an 
ordinary alloy, but is specially made by a double-alloying process. 


Continuous-Current Tranaformers.—The Crypto Electrical Co. 
have ready for distribution particulars of a completely new type of 
continuous-to-continuous trans- 
former for charging ignition and 
car-lighting accumulators. The 
transformer can be wound on 
the primary side for any voltage 
up to 250, and has an output 
on the secondary side of 15 volts 
7 amperes. The accompanying 
illustration gives a good view of 
the machine. 


Fibre Conduit.—The Key En- 
gineering Co., of 4, Queen Vic- 
toria-street, London, and 38, 
Deansgate, Manchester, have 
ready a ‘ Fibre Conduit Picture Book,” the pictures comprising а 
set of 23 illustrations of fibre conduit, methods of laying in different 
positions and a large amount of general information concerning 
this conduit will be found in the booklet. 


Marine Type Motors.—A list of totally-enclosed marine type 
motors, fitted with ball bearings, is issued by Royce Limited, Man- 
chester. A good example of these machines is shown in the list. 

Electric Capstans.—A list of electric capstans for direct and 
alternating (one, two and three-phase) current, direct acting and 
geared, manufactured by Hillairet Huguet, has been issued by 
Monté-Callow & Co., who are sole British agents for these machines. 
The pamphlet now issued gives detailed particulars of the mechanical 
and electrical construction of these machines, methods of lubrica- 
tion and other interesting particulars. 


liheostats.—The Adams Mfg. Co. have a list ready of automatic 
starting rheostats designe d to meet cases where it is desired that 
an alternating-current motor of the induction type, either two or 
three-phase, shall be started and stopped from a distance by means 
of a pilot circuit, or where it is desired to control the motor by 
means of the level of the water in a tank, or by the variation of 
pressure in the reservoir of an air eompressor. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during June, 
1907, and (b) during the current year from Jan. 1 to June 30, with 
11 D E or decreases compared with the corresponding periods 
0 :— i 


Electrical machinery, (a) £48,382 (increase £9,099), (b) £293,458 (in- 
crease £21,074) ; telegraph and telephone cables, (a) £8,152 (decrease 
£3,764), (b) £151,074 (increase £69,322) ; telegraph and telephone appa- 
ratus, (a) £23,824 (decrease £4,371), (д) £130,274 (decrease £50,437) ; 
other electrical wires and cables: rubber insulated, (а) £3,593 (increase 
£1,002), (b) £45,005 (increase £9,095) ; with other insulations, (a) £6,150 
(increase £1,428), (b) £40,895 (decrease £5); other electrical goods 
and apparatus, (а) £43,561 (increase £10,340), (b) £264,984 (increase 
£23,269). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £85,280 (increase £4,635), 
(5) £682,232 (increase £51,244). 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from July 3 to 9, with the ports of 
destination :— i 

Africa— Alexandria, £561; Benguella, £150 ; Cape Town, £427 (in- 
cluding £427 telegraph. material); Delagoa Bay, £576 ; Durban, #769; 
Kilindini, £48 ; Port Elizabeth, £29. drgentina—Buenos Ayres, £175, 
Australasia — Adelaide, £320; Auckland, #20; Fremantle, £357; Mel- 
bourne, £182; Perth, £361; Sydney, £866 (including £126 telegraph 
material); Wellington, £661. Belyium—Ostend, £153. Brazil—Rio 
Janeiro, £164. Burma — Rangoon, ££z0 (telegraph material) Canada— 
Halifax. £26 ; Montreal, £55; Toronto, £49. Ceylon—Colombo, £324. 
Chili Antofagasta, £1,381. China—Shanghai, £637 (including £85 
telegraph material), Denmark—Copenhagen, £44. France—Boulogne, 
£100.  Germany—Bremen, £8; Hamburg, £47. Gibraltar, £101. 
Holland —Rottterdam, £388. Hong Kong, £311. India—Bombay, £330 ; 
Caleutta, £1,011 (including £65 telegraph material); Karachi, £235' 
Madras, £357. Japan—Kobe, £18; Tokyo, £604; Yokohama, £541, 
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Malta, £14. Rowmania—Galatz, £15. Siam— Bangkok, £91. . Straits 
Settlements—Singapore, £472 (including £302 telegraph material). Sweden 
— Gothenburg, £265 (telegraph cable); Stockholm, £291 telegraph cable). 
U. S.A, —Now York, £540 (telegra ph cable). W. Indies—Port Swettenham, 
£813 (including £510 telegraph material). Zanzibar, £500 (telegraph 
material), Total £16,006, against £19,366 in the corresponding week 
last year (July 4 to 10). 

According to official returns for June, 1907, the value of electrical 
goods and apparatus (other than machinery and telegraph and telephone 
wire) exported from the United Kingdom was £361,987, compared with 
£102,610 in the corresponding month of 1906 and with £246,168 for 
Jane, 1905, an increase of £262,377 compared with 1906 ‘and of 
£118,819 compared with 1905. For the віх months of 1907 the total 
value of these goods was £1,132,966, compared with £1,061,098 for 1906 
and with £1,047,725 in 1905, showing increases of £71,868 and £85,241 
compared with 1906 and 1905 respectively. The value of electrical 
machinery exported in June, 1907, was £71,857, compared with £77,675 
in June, 1906, and £49,666 in June, 1905, a decrease of £5,815 compared 
with June, 1906, and an increase of £22, 191 over June, 1905. The total 
value of electrical machinery for the six months ended June 30, 1907, was 
£452,933, compared with £438,261 in 1906 and £324,249 in 1905, in- 
creases of £14,672 and £128,682 respectively. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
veer Specification accompanies application, an asterisk is affized. 


A pril 16, 1907. 
8,804 Lawrence. Mechanism for opera ing the points of tramways. 
8,838 Конг. Electro-mechanical toys. 
8,841 ALLcEMBINE ELEEKTRICITÁS-GES. Incandeacence bodies suitable for 
lighting and heating purposes. (Date applied for, 17/4/06.)*t 
8,846 Антнов. Controiling systems for e:ectric railways. 
8, 850 Faicker & MongDEy. Electricity meters. 
8, 851 Млуов & Mavon & Courson. Multiphase electric induction 
motors. 
8,865 Pink. Working electric lamp signs. 


April 17, 1907. 
8,874 HAHN. Alternating current vapour apparalus. 
8, 881 Parsons. Inter-communication telephone systems, 
8,903 Davis. Electric lamp. 
8,913 ВомрзтвАр & Gover. Electric switches or circuit breakers.“ 
8,947 ALLGEMEINE ELERTRICITATS-GES. Incande cence bodies specially 
adapted for lighting purposes. (Date applied for, 19/4/06.)*t 
8,948 ALLGEMEINE —ELEETRICITATS-GES. Electric motor- controlling 
devices. (Date applied for, 18/4/06.)* t 
8,951 Davy. Distribution of electricity. 


April 18, 1907. 
13,9494/06 FRR ANTI. Electric furnaces. (Date applied for, 18/6/06.) 

8,955 Dawe. Brake mechanism for electric winding appliances. 

8,954 Dawg. Electric winding appliances. 

8,984 HOOKHAM & HorpEN. Electricity meter. 

8,999 Свекр & Courson. Machines or apparatus for reproduciog іп 
ordinary characters telegraphic or other messages ог intelligence 
in the form of perforations in a tape. 

9,009 & 9,010 RircHut&, Telautographs.“ 

9,017 Tarrsch. Reflectors for electric and other lamps. (Date applied 
for, 20/4/06.)* t 

9,028 & 9,051 AmaLGaMATED RaDIO-TELEGRAPH Co. (Hans Roseuthal, 
Germany. ) Oscillatory circuits of radio-telegraph systems.“ 

9,029 BonaNET. Electrolytic apparatus.“ 

9, ,040 Merz. Tramway aud railway rails. 

9, 042 & 9,043 MaLEY. Track brakes for rail or tramca:s. 

9,055 B.T.-H. Co. (Allgemeine Elektricitäts-Ges., Germany.) Electro- 
magnetic driving and switching mechanism. 


April 19, 1907. 
21,9524/06 Demotpsr. Railway and tramway axle boxes. (Date applied 

for, 7/12/06.) 

9,066 Day & MARSLAN D. Trolley rope holders for electric cars, 

9, 143 Isania-ZAHLERWERKE G. M. B. H. Electricity meters. (Date applied 
for, 27/4/06.)* t 3 

0,172 INGRAM & HuNT. Arc lamps. 

9,176 LAND-UND SREKABELWERKE ART.-GrES, Safety cable. (Date applied 


for, 5/8/06.)* F 
April 20, 1907. 

19.4614/06 THomas. Systems of dp distribution in which vapour 
electric devices are emplo (Date ны for, 1/9/05, com- 
prised in application No. 18440 461, 31 8 / O6.) 

9,234 B. T.-H. Co. & HOLDEN. Electric measuriog РРТС 

9,235 B.T.-H. Co. (G.E. Co., U.S.) Machines for use in the manufac- 
ture of incandescent electric lamps. 

9.240 Мош ав. Electric timepieces.* 


April 22, 1907. 

9,270 Cummins. Automatic clectrome netic sanding gear and foot sand- 
ing gear for use on electric railways and tramway vehicles. 

9,279 WooDARD & FIELD. Tide or wave power motors.“ 

9,288 HOI DEN & ErPHINSTONE. Commutators and distributors for elec- 
tric ignition apparatus. 

9,294 HorpEN X ELPHINSTONE. Automatic electric switches. 

9,501 Martyn. Devices for supporting the insulation of cables. 

9,504 JgwzLL. Means for utilising tides or currents for the purpose of 
obtaining power. 

9,533 GRAHAu. Telephonic apparatus. 

9, 557 NonTH & Pout. Electrolytic electricity ! meters. 

9, 345 ErLI0TT. Electric pendant lamps.* 

9, ‚555 ALLGEMEINE ELRKTRICITATS-GEs. Bearing for the upper end of the 
shaft of an electric motor meter. (Date applied for, 14/9/06 )*t 

9,561 FonsBERG X LJUNGSTRÖM. Means for controlling the m of the 
vane series of fluid-driven turbines. (Date applied for, 25/4/06.)* t 


April 23, 1907. 

9,390 Simpson. Electric vehicle or locomotive brakes. 

9,397 Pont. Manufacture of insulating or non-conducting materials. 

9,434 Matnprize. Combination electric fuse and switch. 

9,461 DR TónLEY X Benkö. Operating primary batteries. 

9,465 NonTH & Рон. Electrolytic electricity 1 meterz. 

9,477 Lake. (Hite, U.S.) Primary batteriee.* 

9, 485 TRIQUET & BARROLLIER. Incandescent electric lamps.“ 

9, 491 ALLGEMEINE ЕгкктвтсттАтз-@Ев. Electric motor controllers. (Date 
applied for, 27/4/06.)*t 

9,498 SucHOSTAWBR. Arc lamps. 

9,499 DEUTSCHE Brck-BoceENLAMPEN Ges.M.B.H. & Hersrica Вес. 
Current-loop for arc lamps. (Date applied for, 21/12/06.)*t 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 

876 MascoRD. Application and distribution of electro-motive power 
particularly for use in starting machinery and for such and 
similar purposes. 

1,714 GRAEAM. Supplying electric current to telephonic apparatus. 

1,716 Fincay & FiNLAY. Batteries of electrolytic cells. 

3,590 B.T.-H. Co. (С.Е. Co., U.S.) Alternating-carrent electric motors. 

4,094 Newman. Elastic fluid turbines. 

4,6545 Everson. Illuminating signs. (Date applied for, 27/4/06.) 

8,5454 Ок Мавслт. Charging accumulators. (Date applied fcr, 
24/1/06, included in No. 8,345/06.) 

8,430 Cgrrrr. Cooling and ventilating dynamo-electric machines. 

8,499 Justice. (Deut: che Ga*glülicht A.G., Auerges.) Glow lamps. 

8,523 Јон son & PHILLIPS, TUNLBY & BURN. Starters and regulators for 
electro-inotora. 

8,605 TounTEL X HaTFiELD. Electrically-wound clocks. 

8,717 Veritys Limtrep & DarzigL. Supplying and controlling the 

| voltage of electric currents. 

8,787 Baronio, MoiRHSAD & EpcaR. Telegraphy. 

8,891 Зткізвѕ. Electric apparatus for making and breaking ele:tric 
circuits and as a motor. 

8,909 PaiNGLE. Indicating the pressure between railway or tramway 
trol ey poles or like collectors aud the conductors with which they 
are in contact. 

8,955 B.T.-H. Co. (G.E. Со., U.S.) Electric controllers. 

9,068 FAIRWEATHER. (International Telegraphic Call Co.) Selective 
signalling mechanism. 

9,090 Cuirry. Ccoling or ventilation of dynamo-electric machines 
and the like. 

9,103 GazEN моор & Brown. Electrically propelled vehicles. 

9,117 ATELIERS TBOMSON-HOUSTON (ANCIENS ETABLISSEMENTS POSTEL 
ViNAY). Magneto-electric generators. (Date applied for, 17/4/05.) 

9,142 ABERDEEN ELECTRICAL ENGINEERING Co. & BOTTING. Electrical 
wire conduit surface outlet box. 

9,268 Bacon. Electro-magnetic transmitting mechanism for governora. 

9,346 Justice. (Deutsche Gasgliilicht Akt.-Ges. Auerges.) Pocket 
electric lamps. 

9,348 Dawson & BUcKHAM. Switches for electrical signalling apparatus. 

9,349 Jost, HaNAMAN, LANDESBERGER, SALZM ANR & Ёвм VEREINIGTE 
ЕгествІСІТАТЗ AkT.-Ggs.. Cement joints for incandescent 
electric Jamp filaments. | 

9,551 RicHARD. Galvanometers. 

9,594 Laxe. (Ingersoll Rand Co.) Electro-pneumatic channellers. 

9,606 Мовроск. Electric rotary converters, 

9,781 & 9,788 Stone. Space telegraphy. (Date applied for, 20 6/05.) f 

9,784 GBoTE & ELT. Arc lamps. 

9,789 PEAR D. Electric fusible cut-outs. 

9,794 Morcan CRUCIBLE C». & Speirs. Brushes for dynamo-electric 
machinery. 

9,858 Jacogr. Alternating-current commutator motora. 

9,951 JouNsoN. (De Vara.) Electro-automatic mechanisms for dis- 
playing advertisements. 

10,020 B.T.-H. Co. (G.E. Co., U.S.) Fluid - pressure brake systems. 
10,2494 KiTSER. ‘Translating systems for electric telegraphy. (Date 
applied for, 2/5/06.) 
10,404 ees Construction of masts for wireless telegraphy and other 
purposes. 
10,462 Merritt. Prepayment mechanism for hire purchase of electric 
installatione. 


- | 10,467 Stewart. Automatic switch for preventing excessive current. 
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10,565 Lage. (Stromberg-Carleon Telephone Mfg. Со) Telephone 
exchange systems. | 

10,630 Dixon. Controlling gear for electric cranes and like hoisting 

13,032 Cripps. Electric heating and cooking apparatus. | 

13,078 WaLkzR. End connections for conductors on field magnets of 
alternate-current generators. 

15,450 Cotte. Trolley poles of electrical tramcars. 

13,600 ScHATTNER. Electric fusable cut-outs. 

15,972 CowPER-CoLzs. Electrodeposition of copper. 

15,915 Nernst & Srockzw. Incandescence lamps. 

15,985 B.T.-H. Co. (G.E. Co., U.S.) Electric resistauce devices. 

16,162 Jannus Авс LAMP & ELECTRIC Co., JoNES & DRAKE. Arc lamps. 

16,681 ELECTRIC & ORDNANCE ACCESSORIES, Hancock & HALL. Centrifugal 
fans. 

16,820 HicHFIELD. 

17,562 Warwick MACHINERY Co. 
fluid turbines. 

17,790 Foster. Blading apparatus of steam and cther fluid turbines and 


Direct-current electric supply syetems. 
(G.E. Co., U.S.)  Bucke's for elastic 


umps. 

17,845 MARNE MacHINERY Co. (О.Е. Co., U.S.) Governing mechanisms 
for turbines. 

17,987 Bere. X DÉv£BfAz. 
11/8/05.) 


Electric accumulators. (Date applied for, 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Electrical Power Storage Co. (Ltd.) 


The eighteenth ordinary general meeting was held yesterday, under the 
presidency of Mr. J. IavI xd COURTENAY. 

The SECRETART (Mr. Malcolm Leggett) read the notice calliog the 
meeting and the auditors' report. 

The CHAIRMAN said: Gentlemen, the directors congratulate the share- 
holders on the results of the year’s working. You will see that, after 
payment of debenture interest, the profit is £8,751. 3s., which, with 
4425. 1s. 9d. carried forward, makes £9,176. 4s. 9d. Out of this tbe 
directors have placed £1,000 to credit of contingent fund, which now 
amounts to £10,000, which we consider ia ample for any requirements 
that may fall on this special fund, and, as at present advised, they do not 
intend to further increase it. In addition, £2,000 has been written off 
patents goodwill account. They recommend a similar dividend to that of 
the last four years—namely, 6 per cent.—absorbing £5,389, 13s. 7d., 
Jeaving £786, 11s, 2d. to be carried forward. During the year £3,597. 6s. 
bas been spent on renewals, repair and maintenance of buildjngs, plant 
and tools, and £2,381. 3s. 10d. on purchase of new plant, including £600 
as the first instalment on new suction gas plant to provide power for the 
works. We hope a reduction in the cost of manufacture will be made 
when we get the benefit of the full installation of this cheap form of 
power, instead of relying, ав we do at present, partly on steam and 
partly on electric power supplied by the borough council. The original 
debentures of the company (230,000), of which only £28,400 were 
issued, matured and were paid off on 80th ult. £10,000 (part of an 
authorised new issue of £30,000) has been issued, which the directors 
consider will be sufficient for the present. 

In the remarks I addressed to you last year I intimated that there 
were signs that the extreme depression in our particular branch of the 
electrical industry was passing away. This forecast, I am pleased to say, 
has been fulfilled, and we have not only had a record in the amount of 
turnover, but also the actual weight of batteries turned out from 
our works has exceeded that in any previous year of the company’s 
existence. Unfortunately, however, the enormous rise in price of raw 
materials chiefly consumed in our manufactures—namely, lead and lead 
oxides—has told very heavily against us, and the increasing keenness of 
competition has prevented our raising prices to an extent fully justified 
by this rise in raw materials, so that, notwithstanding the increased 
turnover, we are only able to show a profit slightly in excess of last year. 
I may say that during the past year we have paid for pig lead on an 
average 22 per cent. more per ton than in the previous financial year. 
Theincrease inoutput has been gpread overall the various types of batteries 
manufactured by the company, including those for central stations, house 
lighting, telegraphs, telephones, electrically-propelled vehicles, and small 
types. During the year we have completed batteries for the following 
large central stations: Marylebone two batteries (these batteries have 
certainly the largest output of any batteries installed in the metropolitan 
area, if not in the whole conntry), Carlisle, Birmingham (three batteries), 
Devonport, Oxford and Chelsea. We shall continue to push the sale of 
the batteries in all directions, and by strict economy in the cost of manu. 
facture, and at the same time maintaining а high standard of excellence, 
we hope to counteract to some extent the disturbing influences already 
alluded to. There is nothing novel to report in the direction of what 
I may term "revolutionary " storage batteries. We are ever on the 
watch to test and examine new inventions in this connection, but in- 
ventors are sometimes shy in submitting their discoveries to stringent 
tests. I now move the adoption of the report and accounts and the 
dividend set out therein. 

Mr. FREDERICK GREEN seconded the resolution, which was carried 
unanimously. 

The retiring director (Mr. F. Green) and the retiring audilors (Mesers. 
James Meston & Co.) were then re-elected, and a cordial vote of thanks 
to the chairman, directors and staff terminated the proceedings. 


CHILI TELEPHONE CO. (LTD.)—The report of the directors for the year 


7,2770 at the beginning—a loss of 155 on the year. 


the earthquake disaster in Chili last August, and repairs and reconstruo- 
tion have greatly increased expenditure. The aggregate number of sn 
seribers at all centres at the end of the year was 7,115, as compared wi 
The net income in 
Chili from all sources was $520,938, compared with $589,536 in 1905-6, 
a decrease of $68,598. Converted into sterling at 14:01d., the average 
rate of exchange for the year, the figures represent £30,414, а decrease 
of £7,021 compared with the previous year. The liquid assets and liabi- 
lities їп Chili on March 31 were valued at 122d., the current rate of 
exchange, compared with 154d. on corresponding date of the previous year, 
The balanoe to credit of revenue, including £2,658 brought forward, is 
£29,892, and £9,564 has been carried to reserve. · The directors recom- 
mend a final divideud of 58. per share, tax free (making 8s. for the year), 
leaving £2,727 to be carried forward. The total mileage shows an 
increase of 305 miles 353 yards on the year, bringing the total to 12,678 
miles 746 yards. . 


ELECTRIC CONSTRUCTION CO. (LTD.)—The report of the directors for 
the year 1906 states that the very severe competition has continued to 
prevail throughout the year in the electrical manufacturing industry. 
The increased price of copper and other materials has also been pre- 
judicial, a corresponding increase in the price of electrical plant not 
having been obtainable, particularly during the firat half of the financial 
year. In consequence, the directors regret that the year’s operations, 
after payment of £10,250 for debenture interest and crediting £5,000 as 
formerly to depreciation, show a loss of £1,442. 2s. 10d. This has been 
deducted from the surplus of £1,650. 16s. 2d, brought forward, leaving a 
balance to be carried forward of £208. 13s. 4d. 

During the year several important contracts have been completed 
at home and abroad. The volume of business in hand is greater than at 
this time Jast year, and includes important orders from the Admiralty, 
London County Council, Wolverhampton Corporation and others. Prices 
have also improved. The directors, therefore, take a hopeful view of the 
outlook, reasonable selling prices being alone necessary to restore the com- 
pany's prosperity. 

HARPER ELECTRIC PIANO CO.— The first ordinary meeting was held 
on Thursday last, Mr. W. E. Garstin presiding. According to the official 
report of the proceedings, the chairman said the amount of £4,174 
against trade debtors shown in the balance sheet was due to the fact that 
a large portion of the business was done on the deferred payment system; 
but careful provision had been made against bad debts. Sales last year 
had been satisfactory, and а new invention, the electric horizontal grand 
piano, was on view at Earl’s Court. The net profit was £699, from 
which an interim preference dividend had been paid, while from the 
balance of £467 the directors recommended the payment of a final pre- 
ference dividend, making 10 per cent. for the year, and leaving £217 to 
carry forward. The directors contemplated an issue of 5,000 first mort- 
gage debentures at 5 per cent. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 


BIRMINGHAM ELECTRICAL CASE ' 90. (LTD.) (93,998). — Registered 
July 3, capital £1,000 in £1 shares, to acquire the business of E. Bennett, 
electrical case maker and cabinet maker, at 109, Unett.strcet, Birming- 
ham, or elsewhere. First directors P. T. Thompson, F. E. Bill and E. 
Bennett (all permanent). E. Bennett, managing director. Reg. office, 109, 
Unett-street, Birmingham. a 

BRITISH CARBIDE FACTORIES (LTD.) (98, 999).— Registered July 8, 
capital £15,000 in £1 shares, to exploit chemical and electro-chemical 
processes, and carry on the busiaess of manufacturers of and dealers in 
carbide of calcium or any electro.chemical products and apparatus and 
electrical or other plant, &c. First directors Н. Compton, A. Howard 
and A. Akere. Reg. office, 178, Tower Bridge-road, London, S. E. 

BRITISH ELECTRIC DETONATOR (LTD.)— Reg. July 8, capital £6,000 
in £l shares, to acquire rights, &., connected with the business of 
manufacturers of fuse heads for detonators for explosives, and to carry 
on the business of manufacturers and wholesale and retail dealers in fuse 
heads or electric fuses for blasting purposes, &c. S. Salisbury is life 
governing director. Кер. office, 2, Albert.street, Manchester. 


BROADSTONE (LTD.) (93,905).—Reg. June 27, capital £1,000 in £1 
shares, to acquire assets and undertaking of the Fleetwood and District 
Electric Light & Power Synd. (Ltd), t» take а transfer of the Fleetwood 
electric-lighting order 1890, and to carry on the business of an electric 
light and power company generally. First directors, W. C. Johnson and 
E. б. Vecqueray. Reg. office, 107, Cannon-street, London, Е.С. 

CABLERIE DU NORD (LTD.) (93,978).—Registered July 2, capi'al £5,000 
in £1 shares, to take the business of rope manufacturers and boiler 
coverers, carried on at Armentieres, France, as William Kenyon & Sons, 
and to carry on tbe same, and the business of manufacturers of and 
dealers in ropes, cables (including electric cables), belts, bandings, twines, 
cords, tapes and braids. First directors G. Н. Kenyon, Edwin Kenyon, 
W. Kenyon, A. Kenyon, Ernest Kenyon and A. Fihey. Reg. office, 
Chapelfield Works, Dunkinfield. | 

ELECTRICAL SECURITIES TRUST (LTD.) (6,557.) Registered in Edin- 
burgh on July 8, capital £200,000 in £1 shares, to carry on the business 
of an investment trust company. First directors, А. Shepherd, J. Bow- 
hill, J. Guild, R. 8. Portheim and A. W. Tait. Qualification, 100 shares. 
Remuneration, £550 per annum, divisible, Reg. office, 43, Charlotte- 


ended March 31 last states that the company’s plant suffered severely in ! square, Edinburgh. 
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HUDSON ECONOMISER CO. (1907) (LTD.) (93,788).—Reg. June 19, 
capital £5,000 in £1 shares, to acquire business and assets of the Hudson 
Economiser Co. (Ltd.), and to carry on the business of engineers, &c. 
First directors are C. A. Hunton, H. C. Brown and J. Kitchin. Reg. 
office, 2, Bishopsgate-street Without, London, Е.С. 


NORTH EASTERN ELECTRICAL STORES (LTD.) (94,048).—Reg. July 5, 
capital £1,000 in £1 shares, to acquire the business of manufacturers and 
dealers in electric lamps and bulbs, bells, batteries, motors, dynamos, 
accumulators, stores, engines and apparatus, electricians, engineers, &o., 
formerly carried on by the Northern Elestrical Supplies Rl ibant and 
recently by F. Н. Potts, at 92, Northumberland-street, Newcastle-on- 
Tyne. First directors, F. Н. Potts and А. F. Hawdon. Reg. office, 93, 
Northumberland-street, Newcastle-on-Tyne. 


WRIGHT & WOOD (LTD.) (93,878.)—Reg. June 25, capital £12,000 in 
£1 shares (3,000 preference), to carry on the business of manufacturing 
electrical and mechanical engineers, iron and brassfounders, metal 
workers, cable makers, rubber manufacturers, makers of and dealers in 
electric, telegraphic, telephonic and other apparatus, &c. Н. H. Wright 
and H. R. Wood are permanent governing directors. 


STATUTORY RETURNS. 


BARNSLEY & DISTRICT ELECTRIC TRACTION OO. (LTD.)—Return to 
May 6 gives capital as £50,000 in 5,000 ordinary and 5,000 preference 
shares of £5 each, of which 4,007 and 4,000 preference have been taken 
up. £40,035 has been received. Mortgages and charges, £20,000. 


BRECKNELL, MUNRO & ROGERS (LTD.)—In return to May 20 capital 
is £30,000 in 2,000 preference shares of £5 each and 20,000 ordinary 
shares of £1 each, of which 958 preference and 14,829 ordinary have been 
taken up. £1 per share has been called up on 767 ordinary and £5 per 
share on 958 preference shares, and £5,557 has been received. 14,062 
ordinary shares are considered as fully paid. Mortgages and charges, nil. 


BRITISH INSULATED AND HELSBY CABLES (LTD.) —In return to April 1 
capital із £1,000,000 in 100,000 preference and 100,000 ordinary shares 
of £5 each, all of which have been taken up. £5 per share has been 
called up on 74,470 preference and 40,065 ordinary shares, and £57 2,675 
has been received. £427,325 is considered as paid on 25,530 preference 
and 59,935 ordinary. Mortgages and charges, £500,000. 


BROMLEY (KENT) ELECIRIC LIGHT & POWER CO. (LTD )— Capital in 
return to April 8 is £100,000 in £5 shares, of which 15,000 have been 
taken up. £75,000 has been received. Mortgages and charges, £70,000. 


CHISLEHURST ELECTRIC SUPPLY CO. (LTD.)—According to return to 
April 8 capital is £15,000 in £5 shares, all of which have been taken up 
&nd paid for in full. Mortgages and charges, £10,000. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.) —The capital in return to 
April 22 is £150,000 in 1,000 ordinary and 500 preference shares of £100 
eacb, of which 850 ordinary and 470 preference have been taken up. 
£100 per share has been called up and £132,000 has been received. 
Mortgages and charges, nil. 


LONDON UNITED TRAMWAYS (LTD.).—The capital in return t» 
March 18 as £2,500,000 in 125,000 preference and 125,000 ordinary shares 
of £10 each, of which 125,000 preference and 100,000 ordinary shares 
have been taken up. £10 per share bas been called up on 89,000 pre- 
ference, £8 per share on 39,993 ordinary, and £10 per share on seven 
ordinary shares, and £1,210,014 has been received. £960,000 is cvn- 
sidered as paid on 36,000 preference and 60,000 ordinary shares, Mort- 
gages and charges, £1,331,000. 


OKONITE CO. (LTD.) —HReturn to April 12 gives capital as £120,000 in 
32,000 preference and 16,000 ordinary shares of £2. 103. each, all of 
which have been taken up. £2. 108. per share has been called up on 100 
ordinary and 110 preference shares, and £525 has been received. 
£119,475 is considered as paid on the remainder. Mortgages and 
charges £50,400, of whioh £33,800 is in the hands of trustees for the 
company. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.) — Return to May 8 gives 
capital as £300,000 in 200,000 ordinary and 100,000 preference shares 
of £1 each, of which 179,313 ordinary and 50,000 preference have been 
taken up. £1 per share has been called up on 7,816 ordinary and 50,000 
preference, and £57,828 10s. has been received, including £12. 103. paid 
on 50 ordinary shares forfeited. 171,497 shares are considered аз fully 
paid. Mortgages and charges, £100,000. 


PERTH ELECTRIC TRAMWAYS (LTD.)—Return to May 16 gives capital 
as £200,000 ia 100,000 ordinary and 100,000 preference shares of £1 
each, all of which have been taken up an1 paid for in full. Mortgages 
and charges, £229,237. 


PETERBOROUGH ELECTRIC TRACTION CO. (LTD.) —Return to April 2 
gives capital as £60,000 in £5 shares (6,000 preference) of which 4,400 
preference and 4,000 ordinary have been taken up. £5 per share has been 
called up and £42,000 has been received. Mortgages and charges £21,000. 


WINDERMERE & DISTRICT ELECTRICITY SUPPLY CO. (LTD.) Re- 
turn to April 18 gives capital as £50,000, in 5,000 preference and 5,000 
ordinary shares of £5 each, cf which 5,000 preference and 3,000 ordinary 
have been taken up. £5 per share has been called up on 8,040 prefer- 
ence and 1,730 ordinary and £23,850 has been received. £16,150 is con- 
ridered as paid on 1,960 preference and 1,270 ordinary. Mortgages and 
charges, £16,800. 

WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER СО. (LTD.) —The 
capital in return to April 17 ів £50,000 in £5 shares, of which 8,000 have 


inen up. £40,000 has been received. Mortgages and charges, 


MORTGAGES AND CHARGES. 


BROCKIE-PELL ARC LAMP CO. (LTD.)—Issue on June 25 of £6,000 
6 per cent. debentures, to secure £8,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital. 
No trustees. No previous issue of same series. 

CONTROLS LIMITED.— 2750 debentures, dated June 27, charged on the 
company’s property, present and future, including uncalled capital, have 
been registered. No trustees. 


ELECTRICAL POWER STORAGE CO. (LTD.) —Issue on July 1 of £1,600 
5 per cent. debentures, part of series to secure £30,000, charged on com- 
pany's undertaking and property. present and future, including uncalled 
capital. No trustees. Previously issued of same series, £8,400. 

FRANK SUTER & CO. (LTD.)—£1,600 5 per cent. debentures have been 
registered, created and dated June 20, charged on company’s under- 
taking and property, present an1 fature, including uncalled capital. No 
trustees. 


HELIS CELL & ACCUMULATOR CO. (LTD.) -A debenture dated June 24, 
to secure £650, charged on the company's undertaking and property, 
present and future, inoluding uncalled capital, has been registered. 
Holder, В. А. Draper. 

LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—The trust deed dated 
June 24 (securing £75,000 debentures and increasing the interest from 
44 to 5 per cent.) has been registered. Property charged, company’s 
undertakings and other assets, рези and future, except uncalled 
capital. Trustees, E. F. Sheppard and A. Tongue. 

MEVAGISSEY ELECTRIC SUPPLY CO. (LTD.)— £1,300 5 per cent. deben- 
tures have been registered, charged oa company’s undertaking and pro- 
perty, present and future, including part of uncalled capital. No trustees. 

WHITE, JACOBY & CO. (LTD.)—Re-issue on June 20 of £1,080 and on 
June 28 of £100 54 percent. debentures, part of serics to secure £1,500, 
charged on the company’s property present and future, including uncalled 
capital, No trustees. 


CITY NOTES. 
— —— 

MEMORANDA (July 11).—Bank rate 4 per cent. (since April 25, 1907), 
Price of silver 81 Pad. per оз. Oonsols 84—844 for money, 814 —84] 
for account; 24 per cent. annuities 821—823. Consols Pay Day, 
Aug. 1; Stocks and Shares Continuation Days, July 29 and Aug. 13; 
Ticket Day, July 30 ; Pay Days, July 12 and 31; Mining Share Carry- 
over Day, July 26. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.) —The 
directors Aave authorised payment of interim dividends on the 44 per 
cent. preference shares and the 6 per cent. second preference shares of 
the company, less tax, for the half-year to June 30, and have declared 
ап interim dividend at the rate of 5 per cent. on the ordinary shares, less 
tax, all payable Aug. 15. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—The 
directors recommend a final dividend at the rate of 3s. per share, less tax 
(making 5 per cent. for the year), on the cumulative preference shares, 
payable July 25. 

COMPANIES TO BE STRUCK OPF THE REGISTER.—A notice dated 
July 2 announces that the following, among other companies, will be 
ipei ias from the Register unless cause is shown to the contrary in three 
months :— 

Brighton & Shoreham Tramways Co., Britannia Electric Carriage 
Synd., Electric Heating Corpn., Mfg. Electric Co., Miniature Arc Lamps, 
Perfect Dry Seat Synd., Suspended Electric Railway Co., Suspended Rail- 
way Contractors, Zea Arc Lamp Synd. 

The Herculite & Electrical Mfg. Co. will be struck off the Register in 
three months from June 21, unless cause to the contrary is shown. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The directors bave re- 
Solved to recommend a final dividend of 4s. per share, with & bonus of 
28. 6d. per share, both free of tax, payable on and after the 3let inst, 
making with the three interim dividends already paid a total distribu*:oa 
of 43 per cent. for the year ended June 30, and to place £15,000 to 
reserve fund and carry forward about £2,515. The transfer books will be 
closed from July 12 to 26 inclusive, e ee oe 

NEWCASTLE-ON-TYNE ELECTRIC SUPPLY CO. (LTD.) An ‘interim 
dividend of 2} per cent. on the preference and.ordinary shares of .this 
company has been declared. : UE mo "Кшт ee gie | 

RIVER PLATE TELEPHONE 00, (LTD.)—The directors have resolved to 
recommend a final dividend of 5 per cent. on the ordinary shares, making 
8 per cent. for the year. 

STOCK EXCBANGE NOTIOE.—The Stock Exchange committee have 
granted & quotation to £195,000 £100 5 per cent. mortgage debentures of 
the Electric Traction Co. of Hong Kong (Ltd.) and ordered 2,000 additional 
£5 fully-paid ordinary shares of the British Aluminium Co. (Ltd.) to be 
quoted. The Committee have been asked to grant quotations to a further 
issue of 10,000 £1 fully-paid ordinary shares of Vickers, Sons € Maxim 
(Ltd.) and £75,000 44 por cent. irredeemable debenture stock of the Kent 
Electric Power Co., to appoint а special settling day in 325,000 £1 fully 
paid shares of the Electric Traction Co. of Hong Kong (Ltd.) and to 
appoint a special settling day in and grant & quotation to scrip (fully and 
partly paid) for £200,000 4} per cent. perpetual consolidated mortgage 
debenture stock of the Shawinigan Water «С Power Co. 


SUN ELECTRICAL co, (LTD. & REDUCED).—A petition for the con- 
firmation of a resolution reduciog the capital of this company from 
$50,000 to £15,400 will ђе heard by Mr, Justice Swinfen Eady on July 30. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


RECEIPTS. Ine, 
| Tám Week 5 Po AGGREGATE. 
AGGREG А (а) Хо. of Inc. ог 
Line. : s; SERMO MET DA „„ 
week | Amount, .| Ae (a) Southampton ...... — ае vi | — | oad A А 
m T WES NUT wx Southend Corporation . Pus dns e 3 441 — 16 | 14 4,569 |- " 969 
ou etropolitan ......... 
Aberdeen Corporation „u| Juy 8| 17| + oo| p | oo |- Č nof Soup  .——E зи Т п И + рдн 
Airdrie ......... ejf] une - — E ча р x, 
Anglo-Argentine ... July 8 | 16,505 | + 1,687 | 27 444,740 + 44,316 Barb dee ds d &c. Jt. Bd " 98 + MILES 22,316 + 1,652 
Aeneas oe. -Lyne Corp... " : m + — әз oe + 584 | Stockport Corporation ^ ^ pom — та 
Ayr Oorporation . „ d NS , " 209 | Sunderland C ae y 1 2 345 1 14 7 
Baker St. & Wa Waterloo By... an, 5| 2785| + % „ | 2785 |+ 1,30 | Sunderland d Di sel, ч d] eee de E 
arn une * — 13 ansea : { , , 
ape ne ipe „ 28 291 T 3 28 5:937 |- — eee 5 ....| June 28 899 | + 51 25 | 20,957 |+ 551 
Bath Electrie Trams, Ltd...| July e „ „ „ - Se 1,029 8l 
irkenhead Corporation . ” , > 29 nemouth and Di : a ; Е 
Birmingham Corporation...| |» 6 | 0056) -. 14 | 83,291 » Tyneside Trams at дуз +. 325.5 | юу 25 
Birmingham & June 21 818 А 24 | 18,978 = Victoria, Elec. Supply Co. ... i 4 к - 
аканы i July 6| 1,08] 114 | 16887 (+ ^ s Wallasey District Council... e| ‘ssl = “os ia 11 „ "12 
Blackpool Corporation... „„ 4 1,409 | -+ 100 13 12,528 |- 1,577 Walsall Corporation "s 53 РАК: rete 
—— ee „б S9] | d 885 |- 65 | Warrington Corporation eA . 
Blackp'lSt. Anne уаш s.. - -— ose - ; West Наш Co ud. had] : P te ose Ја 
Bolton Corporations] „ 7| 2,208 % Hi | 31,677 |+ ™ 88 | Weston. ре йын ес A Det A с, eiu |ы. > 
Bournemouth Co " 3 1,591 "d 85 «[13 22,175 = 209 Wolverhampton СИ AR ы 98 446 + 96 95 | 11:073 + 194 
Bradford Corpora RR „ 6 4,691) - 18 14 64,747 |- 337 Чоу барбар. Corpo pase July 3 853 | + 2| 94 11213 x 
Башан бирин ыл » Т] 007. H9| 14 | 15,50 |- 13:8 Were, June 39 |. 2 2 25 | Юе |-, 125 
Brisbane Trams .. T "i " * d: bc Wrexham .. ку T 118| - 6 95 2493 |- 34 
Buenos Nope. M orb Or ua s eee eee e e ee t o MS ly as 
Burnley Corporation ......... „ 6| 13531 26 14 16910 |- ^g ien comparisons are with the corresponding period last усаг. * Partly 
Benes Corporation . . e 9 99] | - 40| 14 3,995 |- 302 | electrica 
ap Sereni 1 сна 30 | 1 — T 18 14,029 252 — — v—— 
Calcutta 1 eda ere uly 6 147,75 -R2,728 26 ul, 313,813 |+ 124,979 
тте Пета . AN 167 4. 30 2) % f e COLONIAL AND FOREIGN INVESTMENTS. 
98 Corpa ГТ ТЕКТЕП) LII] s.. one TIT eee 10 7.714 aum |  .— — — — — — —— A⏑kts tn EEG —ę— — 
Cavehill. June 28 71 — 80| 85 1,888 63 | М | “481 Price | RATE % | DiVI- | BUSINESS 
Central London Railway . July 6 | 5,836| — 295| 1 5,36 |- 295 | E ЛГ NAME. Wed., | YIELD- | DEND | WEEK 10 
Chet Basin stead „ 6| 2,660 " 1 2,660 m |DENL July 10. ED. DUE. | JULY 10, 
Chatham & Dist. Lt. Rys... 4 834 | + 103 1 834 |+ 103 тер агару "зс СР 
City & South London Rly..| , 7 3,2060 + 790 1 3.260 — 790 xb 8 "PR 83 P 
City of Birmingham . . . June 28 2,854 "T 25 69,765 i $| 400° |'Жайо-Аз алш 4 Se. * ^ AT д "e. ее . 
Colchester Corporation ...... July 3 318.] = 7 1 918 |- 7 6| 3/9 |t DS. Bh per Cent. Cum Fre qe bt S Ар, et 98 AR 
, . 1t —D4 | 4 972 Dun Bra 
н... " — аф ° „ 
Devonport & Dist. Trams... June 23 | мат + 43| % | пем | — "lu " P үе унбиш TWiki AS MN dies 00 ИРМ EXE 
8 uem oh a os S aM pce M s 3,103 — 438 5 2/0 | Brisbane Electric Trams. Invest. күт E 
ubl'n & Lucan Railway ... ee. 76 | - 22 | 11 76 |- 22 Ord. 91582, 8 
Dublin United... June 28| 6,519 | + 795) 36 | 136.214 |+ 9,902 | 5 26 | Do, 5 per Cent, Cum. Pref.” ee | T Cg e. (2) 
оаа А нА: н муз ну | 2 | 20,820 |- 393 | st.) 44% t Do. 4½ per Cent. Db, Prov. Certs,’ 98 —100 4 10 0 | Ja, Jul | 99. |93 
Compal) о, 6 : woe [t 30 | St.| 7% | British Columbia El. Ry. Df. Ога, | 12) —125 | 6 4 0 Mr, Spt |124} | . 
East Ham mad.» 0) бырт gi nm ай . | "po. Feet Ont tock овес о шевни - 
Falkirk and District ...... 7 Е s 1 “tos ud Bt ox, | Do. Da Cum, Perp. Pref. Stock . | 103 —1/7 | 413 6|Ja,Jul| .. | .. 
Gateshead & Dist. Trams... 225 15 1,245 | + 15 25 25,148 + 3858 oa 7d Had (à per Cent. 1st Mort, Debs. i Ey : : i Ap, Oct А ne 
OU. yis iei ges I 8 7999 + 175 ie yr n a Б| 3/0 | Buenos Ayres & Belgrano Ord. ...... 4-45 18 0 6 Ap, Oct 410 "oO 
Gravesend Norihieet.... June 28 | 256 - 9| 25 65.826 |i CR SC e E a A “А Оа Pret 4—5 | 514 0 [Ap Oct| «| - 
Оа Plocadil 2 7 N E pic. edu 1,748 |+ 94 | gi. 5% |t По, 5 per Cent. Debs. ... 105 Jis 1 17 8 37 ЕУ FA rs 
ane, Tue 28 "| 2| „1% 1+ 10 |ва? |t Do, Брег Cont, 2nd Debs. (геї) 100 —108 4 17 0 Ja. J -- | ne 
Halifax Corporation зор ihe alt es sd Жы 163% |= 117 | St.) 5% |łBuenos Ayres Elec. Trams. (1901) re 
m M -— — eee . Ltd. — 98 .. 
Hartlepool Tramways Gg. |» 28] | 318) - „t 35 | 6738 |- ^" 398 | ту Буу Buenos “Ayres Grand National ö 8-93 |5 2 0 Je, Jul es 
— if p a diet d 1 Sé cid P2 1 1087 |+ 261 per Cent. Pref. Debs. ............... 99 —103 | Б 7 0|Ja,Jul| - 
Huddersfield. Т) s 8| | E оа 14 | mas |p oce | D9 S о. брег Cent. 1st Deb, Bonds. 1 —105 | 5 is 0 |Ap Oct! s| =. 
Нап Oomoton icr) о". CJ 278 мз] Н | BB CE 1,879 | 100) 46 lt Do. Sper Gent Oum. Prob.) КСЫ |$ 7 0 JM Ф| М 
ord District Councli ...... eee ane 222 А 1 = | 559299 T , EI. 
Tikeston — болоп. |» | 136) - туй 171 „ 140 8 4 t Do. F Jii rcs 4 6 0 J, Jul T * 
Tale of Thanet Оо, ........... ы! Sal! 88 | =. MS |. A0 5,526 |- 479 | ..| 5% | Colombo Tr. & Ltg. 5% 1st Mt. Pb. 96 —100| & 0 o|My, Nvl .. | .. 
Jarrow N . June 28 161 hin e 1977 3 193 1 6% | Havana Elec. Ry. Con. Mt. 5% re 
Keighley Corporation — July 4 163 | 4- 7 1 WEB T $1,000 50 year Coup. Bds. .... .| 85—90 |511 0 | Fb, Aug 
Kidderminster & District...) June 28 155 -sil 95 2.683 |- 93 10°) 5% | Kalgoorlie Elec. Trams, 5 per Cent. 
5 „ July 6 193 | — 15 7 1,206 |+ 3 b| 6% | 18 6 per Gent, B"Dito = 41 = : : zh 10 " f 
1 pes Oo. 2" d 111 „ 6 7 er "in 100 10 ео Мө, on "aei 18-1 3 15 0 July Sad kes 
Тап i 4 i e um. Pr eve ben .. «s 
Leamington. W. tS зав "Heli. 4| | Uem P6 ONT Lak Es" [f Do. 5 ber Cant. Жей. Mort; Nö. oboe |e 2 8 7% M — | E 
Leeds й. Jul 6 6.960 6 te 7 6 St. 5% |tMadras Elec. Trams. 5% Deb. Stk. 06 —:9 5 1 0|Ja.Jul| =: - 
28 e 7 ; T 4| 14 91,170 |+ 8,968 | St. 437 | Montreal St. R Sterlin 4} er| Р 
228 pin cx ied es GENES SN $193 |- — id '|' Cent. Debs. (1929)... 108—105 4 Б 6 Fb. Au 
Lineoln п аон он Lo S Los um RUE 4030 |- 4 | Бе 1% |tPerth E. Trams. Ist Mt. Db. Stock| 100 —104 | 418 0 J, Jul |. 
Liverpool Overhead RI. is 1,611 + 48 1 rau 1 УЕ ало ваго ашау; Lende Power r Dey 
Liverpool Corporation ... . June 29 | 11,296 | + 106 26 276,210 3,685 57 S сз + л 3 8 0 .. 932 933 
London Count enen » 29 | 31,696 | + 5 348 13 101,397 |+ 58,904 .. | 5% о, per Cent, 1s t. “$500 p 920—247 | 5 6 6 Ju, Dee] 988 | 934 
London Uni еер July 5 | 7,232 | - $61 | 127 | 161,393 |+ 2,382 | 
Lowestoft .. „ 6 230 | + 22 40 6,476 |+ 907 
Maidstone Corporation... ө se а m " ELECTRICITY SUPPLY. 
RÀ e T : Eats + 545 | 14 | 204,106 |+ 15,856 
ersey i. fo е С Ей | 1,907| + 276 1 1,907 |+ 276 5| 3/0 | Adelaide Elec. S'ply Co.6% Cu.Pr| 41-5 514 OÍlMr.Srtl .. 
Merthyr. I. d d. June 28 ^ 907 | + 10 25 5,686 |+ 265 | 10 3/4 Bombay E. S. & T. 6% Cm. Pf. ES pd. 1-8 515 0 d - ERAT 
Metropolitan Dist. ‘Hallway July 7, 8,214) + 104 1 8,914 |+ 102 | St. 44% t Do. 4} per Cent. Deb. Stk. (red.) 95 —97 4 12 9 Ja. Jul 00) | 251 
Metropolitan Elec, Trams., „| June 28,4 5114| + 1,438 | 25 | 108,593 |+ 25,846 6 53 | Calcutta Klee, Supply Urd............. 61 74 5 10 6|Ap,0c| 74 74 
Middleton... AUN — 5 28 | 360 | - 2| 25 | 8572 [= 116 5 9/8 Do. £4 paid ... 61-73 * d G ` 
Nelson Corporation а VOL" б 121 | - 43| 15 | 2,45 |+ 2 5t| 6% [City of Wellington Elee. Lt. and | | 
5 Corp... „ 6 3,810 + 15 14 58,958 — 1,451 Power 5 per Cent. Reg. 1st Debs. | 59 – 53 4 11 3/Ja,Jul] ..| .. 
rt (Mon.) .. * v» 7 | 669 | + 9 14 10,286 |+ 1,406 5| .. | Elec. Ltg. & Trac. Со. of Aust. 6 oic 
ampton Coi poration. ” 5 460 | — 73 | 114 6,000 |- 276 per Cent, Cum, Pref. ...... 21— 23 S. Fb, Aug 
Oldham, Ash:on Hyde...) June 23 611 + 26| 95 14,963 |+ 758 | St. 5% |t Do. 5 per Cent, Deb Stcek......... 8i—vw|511 6 Ja, Jul 
Oldham Corporation . „| uly 7 1,887 | + 6 15 28,679 |+ 1,764 [St. 5% Elec. Supply Co. of Victoria 6 per Н | 4 
Perth (N.B. Corporation . „ 8 0) + 15] ; 1,145 [+ 21 Cent, 1st Mort. Deb, St, 943-964 5 3 6 Ja, Jul 
Perth (W. A.) Elec. Trams. . „ 5, 1,303 - 101 | 27 88,890 |- 1,970 | St. 6% Indian Elec. Sup. & Trac. Co, Deb. р 
Peterborough . .| June 28 MT | - 16 | 25 2,889 |- 72 | | St. Rd, Prov. Certs. ; ‚| 108 —1(6 |5 13 0 Ја Jul 
Pontypridd District Coun.. se | * es we 1/0/32 Kalgoorhe Elec. Power & Ltg. 6 
Portsmouth ia жылган „| July 6 2,072] — 379 14 27,020 |- 1,163 рег Cent. Cum, Pref. | dy eo | 4 Ap, Oct 
Potteries ....... . . June 28 1,919 5 25 46,933 |+ 1,186 | St. 57 | Madras E. S. Corp. b рег. Cent. 34 32 
Preston Corporation e eee ee UR a Constn. Deb. St.. it 1014. 07 | 5 3 0 Ap Oct £r] 05 
Rochdale Corporation ...... "a e 4 " * | S. 1 1/6 Каші Electric. =. і Жл еб 
Rotherham pm. | July „4 | 599 | + 86 | {14 8.00 — 1189 1 0% ` River Plate Electricity Co. Ord... T ка А April.. T | 
2 s... June 28 7 >| — 37 25 | 3,012 |- 355 1,122 Do. брег Cent. non-Cum. Pref.. j 1 6 0 0 May 7 1 
M 'orporation 284 eee cha July 8 4,690 — 158 | 14 | 66,185 ＋ 075 St. 57 t Do. 5 per Cent. Deb. Stock | 9» —98 5 2 „ Ja “Thi ir 
Sheffield Coro өөө June 26 0070, 38 1| 25 | 1,382 js 38 5 3/0 Rosario Elec. Co. 6% Pref.(1-20,000) — 5 —5h |5 9 6 Ap,Uct| t4 
Bini e orporation.. —— July 7 5,537 + 42 | 15 | $2,558 3,310 „ 5% (Shawinigan W ater & Power 5 per| Y 
ngapore Trams. ............ T 6 $9, 201 T$1,923 1 14 $135,241 {+ $25, 306 = Cent. Bas, Scrip ...... “юы. К 99 —101 V| 4 19 0 ' Ja, Jul 10 k 
(a) These comparisons are with the corresponding period last year. 4 P lus 3 days. я In calculating the yield, allowance has been made for accrued interest but not 


* Partly electrical. . Minus 3 days. 1 Minus 2 days. $ Plus 2 days. {ог redemption. t Ex Dividend, 
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FEE ыы де ort aacha f ol mangema | a 0% |, Do, бре ship) eri Oi AE AERE May. Bor | dA 7 
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/ | Do. 4 per Cent. lst Mor aei - pril, Oct a Do. 4} pe Cent. Cu — 8 6|M TE 
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I 9/8 t D CE itan Electric S rt. Deb. Ы i» 1 6 14 0 Mar. b vy es ee Жс Goan n 1st Mort. Deb. E 1 — 2 Jan, J у ' à | ee 
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Municipal Electricity at Brighton. 

Last year Mr. JohN Burns, when he opened the new 
electricity station. of the Brighton Corporation at South- 
wick, pressed upon his hearers the foolishness of worrying 
about a loss of £1,000 or so during the first few years of 
an electricity undertaking, and he gave the advice that the 
Corporation should charge a flat rate of 2d. instead of such 
maximum demand rates as worked out to about 23d. per 
unit. If the prices were only low enough profits were 
sure tocome. It would almost appear that the Corpora- 
tion have taken this advice well to heart, for although the 
loss in working the year before last was about £1,000, the 
loss last year, according to the accounts which have just been 
issued, amounts to over £10,000. The Council, however, do 
not seem to be altogether gratified at the result. Among 
the unusual features of the case, it is noticeable that the 
number of units sold has somewhat decreased, the units sold 
per 8-c.p. lamp connected has fallen considerably below the 
figure of the last two years, the maximum load on 


FRIDAY, JULY 19, 1907. 


Prick SIXPENCE A=. 
Abroad 9d., or 18 cents, or 900., or Sb. 


| feeders has also diminished, and although the output is 


a little higher than in the year 1905, the load factor 
has fallen from 18:65 to 16°6. The average price 
obtained per unit in the case of private supply has 


fallen to some extent, but this should be compensated, more 


or less, by the further econoiny in cost of production. In his 
report on the situation, the engineer, Mr. J. CHRISTIE, 
attributes the diminished output to the use of high- 
efficiency metallic filament lamps, but, although the use of 


| such lamps may diminish the output, it is difficult to see 


how they should affect the load factor. One cause of 
diminished receipts, though not of diminished output, is 
the adoption of 4d. as an alternative flat rate. Consumers, 
to the number of 1,180, who were paying at a higher rate 
than 4d., have naturally adopted the flat rate, and there 
are more to come, so that this loss is certain to increase. 
This shows the disadvantage of having a flat rate suffi- 
ciently low to tempt unremunerative consumers from a 
maximum demand tariff. The Corporation must at least 
congratulate themselves that they did not take the advice 
of Mr. JOHN BURNS so far as to adopt a flat rate of 2d. 


Metallic Filament Lamps. 


IT appears that Brighton is not the only town in which 
the high-efficiency lamp is affecting the yearly balance- 
sheet, for at Dudley also the increase in income from 
private consumers is smaller than would otherwise have 
been expected. Nevertheless, the borough electrical engi- 
neer, Mr. C. E. SAVAGE, evidently feels that the metallic 
filament lamp should be cultivated, for he suggests that it 
may be necessary when laying mains in new streets to put 
in a five-wire system with local balancers in place of a 
three-wire system, so that houses may be supplied at half 
the present pressure. No doubt he is right in saying that 
the running of two metallic filament lamps in series is 
inconvenient and unpopular, and results in a unit which 
is too large for private house lighting. It is, however, 
rather doubtful if engineers will careto follow the lead of Mr. 
SAVAGE, for the addition of such a network with balancers 
necessarily adds considerably to the cost, and defeats the 
entire object of the higher pressure supply which is now 
almost universally adopted. The necessity of keeping down 
capital cost will inevitably result in the higher pressure of 
supply being retained, and therefore it is probable that ` 
engineers will prefer to wait for further developments in 
the hope that metallic filament lamps will be pro- 
duced suitable for the higher pressures. Although the 
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true metallic filament may not be adaptable to the higher 
pressures, there is every indication that filaments will soon 
be produced of some compound with a sufficiently high 
specific resistance for use on the higher pressures. 


m ar À———— 


The Electrobus. 

ONE of the most interesting events of the week is the 
appearance of the Electrobus in actual competition with 
other motor omnibuses on the London streets. A trial of 
the new comer will show that this vehicle is comfortable 
and even ornamental in its interior. The comfort is cer- 
tainly greater than in the more usual motor omnibus, 
because the motion is smoother, though it is not neces- 
sarily so fast, and a further advantage is that the length is 
less. In the words of the daily Press, the Electrobus 
has come; but what we are anxious to know is whether 
it has come to stay. The flotation of the Company was 
carried through in a storm of criticism, and so far it has 
survived; but as yet there is no proof that the criticism 
was ill-founded. 
is shown conclusively that the accumulator vehicle is the 
solution of the motor omnibus problem we shall not be 
slow to offer our congratulations. 


— — 


Accounts of Local Authorities. 

IN the report just issued by tlie Departmental Committee 
appointed to inquire into the accounts of Local Authorities, 
a number of recommendations are made with the object of 
introducing uniformity, and of making the accounts of such 
a nature that it will be possible to see the true financial 
state of a municipal undertaking. With regard to depre- 


ciation, the Committee are of opinion that repayment of 


debt may be regarded as a provision for depreciation, but 
they admit the possibility of the period allowed for repay- 
ment being excessive, and that on that account further 
provision for depreciation may be necessary. Capital accounts 
are to be charged with the true capital expenditure ; 
no valuations of assets should be included, but only the 
capital outlay at the original amounts. Repairs and 
replacements of plant are to be charged to revenue or re- 
serve fund in all cases, and accounts are to show what pro- 
vision has been made in the way of reserve for meeting 
any special burden which may arise in connection with the 
replacement of plant. Among the costs of the undertak- 
ing are to be included a fair share of any common charges 
which may concern the management of the undertaking, 
and all law and Parliamentary costs and financial charges. 
Perhaps the most important recommendations are that 
where capital expenditure relates to other matters in 
trading undertakings, or to more than one undertaking, 
a reliable and, if possible, an independent apportionment 
of the burden should be obtained ; and that where transfers 
have to be made in respect of services rendered by one 
department to another, as in the case of gas or electric 
current supplied for the lighting of streets, sufficient data 
should be provided to establish the fair and reasonable 
nature of the charge. There have been so many Instances 
in which one department, or one section, of а municipal 
business has been made to suffer for the sake of another, 
that these recommendations will be welcomed by all 
who desire to see municipal accounts kept in such а way 
as to show the true financial results. 


We shall await this proof, and when it 


London County Council Tramways. 

ON their system of trainways the London County Council 
have so uniformly made use of the conduit system that any 
other methods are generally dismissed without considera- 
tion. This result may be partly due to the action of the 
metropolitan borough councils,who evidently do not feel dis- 
posed to accept anything which may be considered as an 
inferior system, and partly, no doubt, to the very overrated 
notion that the overhead trolley is a serious obstruction, ora 
great disfigurement. Now, however, the Highways Committee 
are reconimending that the tramways between Aldgate and 
Bow should be electrified on the “ G.B.” surface contact 
system. This is one of the latest of its kind, but appears 
to be giving satisfaction at Lincoln. Any surface contact 
system necessarily has inherent defects, and it remains to 
be seen whether the “ G.B.” system will survive in a satis- 
factory manner the stress of London traffic. 


Personal. Mr. А. H. Norway has been appointed an Assis- 
tant Secretary to the Post Office, vice Mr. H. Buxton Forman, 
C.B., who has lately retired. 


Engineering Standards Committee.—The Council of the 
Institution of Civil Eugineers have appointed Sir William 
Matthews, K.C.M.G., President of that Institution, to succeed 
the late Sir Benjamin Baker, K.C.B., K.C.M.G., as one of 
their representatives on the Main Committee of the Engineer- 
ing Standards Committee. 


Imperial College of Science and Technology.—The first 
meeting of the governing body of this institution was held at 
the Victoria and Albert Museum on Friday last. Mr. McKenna, 
who opened the meeting, explained the arrangements which 
were necessary for the transfer of the Royal College of Science 
and Royal School of Mines to the control of the governing 
body, and referred to the importance of the work required 
from them, in connection with advanced technical education 
within the Empire. Lord Crewe was elected chairman and 
several preliminary committees were also appointed. 

University of Wales.—A committee has been appointed 
by the Lords Commissioners of His Majesty's Treasury to in- 
quire into the character of the work carried on by the 
University of Wales and its constituent colleges, and also 
regarding their financial position, staff requirements, &c. The 
members of the committee are : Sir T. Raleigh, K.C.S.I., D.C.L. 
(chairman) ; Sir John Rhys, Litt.D., LL.D. (Principal of Jesus 
College, Oxford); D. MacAlister, LL.D., D.C.L. (Principal 
of Glasgow University); F. С. Ogilvie, C.B.; Prof. W. S. 
McCormick, LL. D.; and Dr. Alexander Hill (Master of Down- 
ing College, Cambridge). Mr. G. L. Barstow, of the Treasury, 
is to act as secretary to the committee. 

Institution of Electrical Engineers.— We have received a 
bound copy of the Papers read at the meetings of the Man- 
chester section of the Institution of Electrical Engineers during 
the past session, along with a report of the discussions. Any 
member of the Institution can obtain a copy for the sum of бв. 
from the assistant secretary, Mr. A. L. Green, 2, Churchill- 
avenue, Manley Park, Manchester. It is the first time that а 
volume of this kind has been issued by a local section, and 
although it may prove useful to those interested in purely local 
section affairs, it is a little difficult to see the object of so much 
duplicate publication. Papers of value are already published 
in the Proreedings ofthe Institution, which are distributed free 
of charge to members, so that subscribers to the present 
volume will apparently only get in addition such Papers and 
discussions as the Editing Committee do not consider of 
sufficient interest for publication in detail. 

Cable Interruptions and Repairs 


Date of Interruption. 


Date of Repair. 
Garachico (Teneriffe)—Santa 


Cruz dela Palma.......... July 12, 1906 .. — 
Grand Canary— Lanzarote. Sept. 18, 1906 .. — 
Faroe Islands—-Shetlands.... July 8,1907 July 13, 1907 


Trinidad - Demer ara July 9, 1907 July 15, 1907 
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Electrical Operation of Terminal Stations.—According to 
the Scientific American the results of electric operation at the 
Grand Central station and terminal yard, New York, as 
shown during the six months which have intervened since 
electric traction was adopted, have been very gratifying. 
Already the new system has reduced the congestion, prac- 
tically abolished the delays to incoming and outgoing trains, 
and restored the spirits and good temper of the company’s 
patrons to their normal reading. The reduction in train 
movements is very great. In December of last year the total 
number of movements was 1,213, which amount has now been 
decreased to 523. The diminution of noise, and the absence of 
steam, smoke and cinders are also very noticeable. 


City and Guilds of London Institute.—We have received 
copies of the programme of the Department of Technology 
for the coming session and the report of the Council for 1907. 
It is noticeable from the latter that whereas the number of 
students in civil and mechanical engineering at the Central 
Technical College is rapidly increasing, the number of students 
in electrical engineering shows a marked falling off; the num- 
ber during 1905-6 being practically the same as during the 
session of 1902-3. Nearly half the number of degrees con- 
ferred by the University of London since 1903 have been 
conferred upon internal students of the University from the 
Central Technical College. In the Technical College at Fins- 
bury the same tendency in the number of students in the 
mechanical engineering and electrical engineering departments 
respectively is noticeable. 


University of Liverpool.—The following honoraryengineering 
degrees were conferred last week by the University of Liver- 
1: Doctor of Engineering (D.Eng.), on Sir A. В. W. 
ennedy ; Master of Engineering (M.Eng.), on J. A. F. Aspinall 
5 manager of the Lancashire & Yorkshire Railway), 
. Brodie (city engineer), A. Bromley Holmes, W, Н. Watkinson 
(Professor of engineering, Liverpool University), and J. W. 
Anderson (dean of the Faculty of Engineering); Doctor of 
Science (D.Sc.) on Sir Oliver Lodge, Sir William Ramsay, Sir 
Henry Roscoe and Prof. W. Ostwald. Prof. Watkinson, in 
presenting Sir Alex. Kennedy as a candidate for the doctorate, 
said that it was peculiarly appropriate that the first honorary 
degree in engineering bestowed by the University should be 
given to the founder of the first laboratory for experimental 
work on the engineering scale. By solving this difficult 
Poa Prof. Kennedy did for engineering education what 
ord Kelvin had previously done for physics. 


Obituary.— We regret to record the death of Sir William 
Perkin, which occurred on Sunday last at his residence at 
Sudbury, Middlesex. Sir William, who was best known as 
the founder of the coal-tar industry, was born in London in 
1838, and received his technical education at the Royal Col- 
lege of Chemistry. While conducting researches on the pos- 
sibility of artificially preparing quinine, he found that by 
heating aniline with an oxidising agent a precipitate was 
obtained which contained a brilliant colouring matter, known 
as aniline purple or mauve. This discovery and its adaptation 
led to the formation of the well-known firm of Messrs. Perkin 
& Sons and to the foundation of the aniline dye industry. Sir 
William Perkin’s physical work chiefly consisted in researches 
on magnetic rotation, for the results of which he was 
awarded the Davy and Longstaff medals. He was elected 
a Fellow of the Royal Society in 1886, and was awarded the 
Royal medal in 1879 and the Davy medal in 1889. He was 
5 of the Chemical Society in 1883, president of the 

araday Society during the present session, and was an 
honorary Ph.D. of Würzburg, and an honorary LL.D. of St. 
Andrews. 


British Association— Section G.—Engineering.— The fol - 
lowing provisional programme has been arranged for this 
section :— Thursday, August 1st : Presidential address by Prof. 
S. P. Thompson, F.R.S. Mr. D. Clerk, The Present Con- 
dition of Gas and Petrol Engines." Friday, August 2nd : Joint 
meeting with the members of the Chemical Section (D) to 
discuss Gaseous Explosions with Special Reference to Tem- 
perature.” Monday, August 5th: Sir W. Н. Preece, K.C.B., 
F.R.S., *Pupin's Compensated Cable for Telephone Trans- 


| Institute " ; Mr. J. F. Millet, “ Submarine Signalling." 


543 


mission.” Mr. J. T. Morris, Note on “An Oscillograph. 
Study of Duddell Arcs of Low Frequency”; Mr. L. Gaster, 
* Developments of Electric Incandescent Lamps”; Mr. Н. I. 
Brackenbury, ** Modern Machinery and Its Future Develop- 
ments”; Мг. J.F. Brooks, “ A Machine for Weighing the Forces 
on a Cutting Tool"; Mr. К. S. Ball, * Note on the Governing. 
of Hydraulic Turbines.” Tuesday, August 6th: Mr. J. S. E. 
de Vesian, ** Ferro-concrete and Examples of Construction ” ; 
Mr. W. Noble Twelvetrees, Some New Uses for Reinforced 
Concrete” ; Мг. H. T. Barnes, The Ice Problem in Engineer- 
ing Work in Canada”; Prof. E. С. Coker, “ The Equipment 
of the Engineering Laboratory of the Finsbury Technical 
On the 
afternoon of l'riday, August 2nd, members of the section are 
invited by Mr. C. Bennion to a demonstration of boot and 
shoe-making machinery at the works of the Union Company. 
On Saturday, August 3rd, an expedition is arranged for 
members of the section over the Leicester and Swaunington 
Railway, one of the earliest railways laid down in England. 
In Section A (President Prof. A. E. H. Love, F.R.S.) the 
Papers are chiefly of mathematical interest. Prof. Н. E. 
Armstrong, F.R.S. will read a Paper on *''Ionisation," and 
Sir Oliver Lodge, F.R.S., will deal with ether density. 


New Method of Photo-transmission. —At a recent meeting 
of the Société Internationale des Electriciens M. Blondin de- 
scribed а new method of photo-transmission, due to M. 
Carbonnelle, in which selenium is not used. After experi- 
menting with various selenium arrangements the inventor 
abandoned this method for another which seemed to promise 
more success. This system, which, since March lst, has been 
submitted to official tests on the telegraphic circuit between 
Brussels and Antwerp and back (a total distance of about 57 
miles) is very simple. There are two cylinders revolving syn- 
chronously, one at the transmitting and one at the receiving end. 
On the first is wound a sheet of metal on which is written or 
photographed by a special process the messages or other matter 
which is to be reproduced. Оа the second is a layer of some 
plastic substance such as wax, or of some soft metal such as 
lead, or even sheets of white paper separated by carbon paper. 
A metallic style, which is connected to one pole of a battery, 
presses on the surface of the conducting sheet carrying the- 
message. This latter is connected to earth through the sup- 

rt. The other pole of the battery is connected to the line. 

he metal style has a lateral motion along the axis of the 
cylinder. At the receiving end is a telephone con- 
nected to the line and to earth. This receives a cur- 
rent varying with the movements of the transmitting 
cylinder. A graver fixed to the diaphragm traces a groove in. 
the wax or lead, or draws lines on the sheets of white paper. 
The action is as follows: When the transmitting style passes 
over an insulating part of the message no current passes to 
the line and the receiving point presses on the surface of the 
receiving cylinder. When, on the contrary, a current flows, 
the style is raised. A reproduction in wax, in lead ог in black 
lines on white paper is thus obtained. It is claimed that, as 
regards the speed of transmission, this apparatus is superior 
to that of Prof. Korn. In the Carbonelle system а photograph 
measuring 9cm. by 18cm. was transmitted in 80 seconds. 
By Prof. Korn's method it takes about 12 minutes to send a. 

hotograph 13 cm. by 18cm. and to get a reproduction 6-cm. 
by 10cm. To obtain the various degrees of light and shade one 
of the following methods is employed: А special reticulation 
of gums or gelatine bichromates, or a heliograving process, or 
base of metallic salts obtained by а special method or those 
obtained by the carbon process. In the first two methods the 
thickness of the layer is proportional to the degree of light and 
shade and the current varies in the same proportion. In the 
case of metallic salts the thickness of the layer is the same all 
over, but the strength of the salt is different at different places. 
When carbon is used the layer is again of varying thickuess.. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, July 20th. 
JUNIOR INSTITUTION OF ENGINEERS. 
Visit to R. M.S. “ Oruba and the Tilbury Dock Pumping Plan‘. 
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THE ELECTRO-THERMIC COMBUSTION OF 
ATMOSPHERIC NITROGEN.* 


BY F. HOWLES, M.SC. 


Among important problems at the present time, the fixation 
of atmospheric nitrogen is one of the most prominent. Birke- 
land and others have succeeded in working out processes of 
more or less commercial value, but it is probable that a good 
‘deal yet remains to be done, and that pioneering work will 
yet be turned fo account. In the present article, Mr. F. 
Howles, who was one of the earliest workers on the subject, 
discusses the factors involved, and gives a general summary of 
‘what has been done. 


After the researches of Sir William Crookes (1892) and Lord 
Rayleigh (1897), some investigations were made (1898-9) by Mr. 
McDougall and myself in order to determine the most favourable 
conditions for the oxidation of nitrogen in the flame exhibited by 
Sir William Crookes before the Royal Society. "These researches 
led to the following conclusions :— 

l. The form of arc chamber used exerted а great effect on the 
yield of nitric acid. 

2. The rate at which the air was supplied to the flame also exerted 
an effect—too great a supply rendered the arc unsteady, thereby 
diminishing the yield of nitric acid and increasing the difficulty of 
absorption. A deficient supply, on the other hand, also showed a 
diminished yield of nitric oxide. owing to the oxide produced re- 
maining for too long а period in the neighbourhood of the arc, and 
80 undergoing dissociation. 

8. With an arc of constant voltage and the electrodes remaining 
at a constant distance apart (20 mm.), an increase of the current 
caused a drop in the yield of nitric oxide, whilst a decrease of cur- 
rent beyond a certain amount (0°15 ampere) caused the arc to become 
unsteady and liable to extinction. 

4. The yield of nitric oxide under the most favourable conditions 
represented 51°5 per cent. of that theoretically obtainable. 

5. When air most intensely heated was passed through the appa- 
ratus the result was a decrease in the yield of nitric oxide compared 
with that obtained when air at ordinary temperatures was used, this 
phenomenon being attributable to the fact that the increased tem- 
perature of the air prevented the sufficiently rapid cooling of the 
gases after leaving the arc, thus facilitating dissociation of the 
nitric oxide. 

6. The yield of nitric oxide from a low-tension arc playing 
between carbon electrodes was a mere fraction of that obtained in 
a high-tension arc. 

1 The loss of metal from the electrodes was exceedingly small. 

. The substitution of electrodes of oxides of the earth metals 
fr the usual metallic electrodes did not yield satisfactory results 
in our hands, as those we used were too long and not heated to a 
sufficiently high temperature. 

These results have been amply confirmed by subsequent investi- 
gators— No. 3 more particularly by Muthmann and Hoferf, who 
practically repeated the experiments indicated, apparently unaware 
that the ground had been previously covered. 

With regard to the composition of the gases leaving the arc. In 
addition to nitric oxide, the excess oxygen and nitrogen appear to be 
the only gases present, since nitrous oxide has not been observed in 
the exit gases, and if produced would not subsequently oxidise. 

Nitrogen peroxide is formed only at temperatures below 600°C., 
and nitrogen pentoxide is non-existent at the temperature of any 
part of the arc. Thus of all the known oxides of nitrogen only nitric 
oxide remains, 

It is now generally conceded that the oxidation of nitrogen in the 
arc is not due to any specific chemical or electrical action, but is a 
purely thermal phenomenon. In support of this view we have the 
work of Bunsen and Kolbef, who exploded mixtures of electrolytic 
gas and air in varying proportions, and observed nitric oxide in the 
products of combustion. They further observed that, as the per- 
centage of electrolytic gas was increased, and consequently the 
temperature of explosion, the volume of nitric oxide in the residual 
gases also increased. 

The experiments of Nernst havea very important bearing on this 
question. By passing air through a platinum or iridium tube, heated 
by means of an alternating current, the formation of nitric oxide to 
the extent of 0°64 per cent. by volume at 1,760°C., and 0°97 per 
cent. by volume at 1,922 deg., was observed. From the above ex- 
perimente we see also that the volume concentration of the nitric 
oxide is а function of the temperature. 


- 


* Paper read before the Society of Ch 1 Ind A 
t Ber, XXXVI, 438 (1903). 0 Сева! Industry, Abbreviated. 


1 4 nnalen der Pharmacie, XLIX., 208-217 (1846). 


In the case of an endothermic reaction, such as the combustion 
of шше the value К їп Guldberg and Waage’s formula 


K= УО, ҮЙ, VR, (where V. NO, V.O, and V.N, represent the 


partial pressures of nitrio oxide, oxygen and nitrogen respectively, 
K being & constant) becomes higher with increasing temperature, 
and falls to zero as the temperature decreases. Thus for every 
temperature there is & definite volume concentration of nitric oxide. 

These values have been determined by Nernst*. He led air through 
his electrically heated platinum-iridium furnace, maintained at a 
definite temperature. After equilibrium had been attained, the 
gases were rapidly cooled by withdrawing them from the furnace by 
means of а platinum capillary, in order to prevent the reverse action 
taking place. They were then analysed in order to determine the 
nitric oxide content. These results were checked by the values 
obtained in the eleetrolytic gas explosions, and finally compared 
with those obtained by interpolating from the values caloulated. 

The following table offers a comparison of the data thus obtained, 

in which the percentages of nitric oxide are given under z. 


Calculated. | Values of z. 
T. | *. | T. Observed. Observed. | Interpolated. 
°C. | P ee 
1,800 | 0°42 0°43 
2,000 0°52 0°64 
2,500 0°64 0:67 
8,000 0:97 | 098 
ee 2°05 2:02 
2:23 2:35 


| 


The velocity of reaction is also dependent, in a very high oo 
upon the temperature: at 1,000°C. it is immeasurably small 
requiring 81:68 years for the attainment of 4 ee At 
2,100 deg. it is exceedingly great, only 5:06 seconds being necessary 
for the $ equilibrium point to be reached. 

Thus, the first consideration in the technical production of nitric 
oxide from an econoinic point of view ів the attainment of an arc of 
the highest possible temperature, whereby both high nitrio oxide 
concentration and high reaction velocity ensue. 

The ordinary high-tension arc in air consists of three superim- 
posed zones, all mounting upwards, and of different size and tem- 
persture. The first, or lower zone, carries the major portion of the 
current, and consequently possesses the highest temperature, which 
is in the neighbourhood of 4,200°C. It is probable that in this zone 
alone the oxidation of nitrogen takes place. 

The second, or middle zone, is greenish blue in colour, with a 
temperature of at least 1,400 deg.t Brode§ has shown that in pure 
oxygen a flame is obtained by the high-tension discharge practically 
identical with zones 1 and 2 of the air flame, and that ozone is pro- 
duced in this flame, but the velocity of dissociation of ozone is 
exceedingly great— in fact, several million times as great as that of 
nitric oxide at 1,000 deg.,', and its formation is never observed unless 
special precautions are taken to very quickly cool the gases leaving 
the flame. 

Such being the case it is highly probable that in the middle zone 
of the flame in air a complete dissociation of ozone takes place, and 
also a partial dissociation of nitric oxide, and that zone 2 is caused 
by these reactions. 

The third, or highest, zone forms the greatest bulk of the flame. 
It is of a pale yellowish-brown colour and possesses a temperature 
as measured by Muthmann and Hofer of 900to 1,000 deg. It can- 

not, however, as stated by them, constitute & zone of oxidation 
of nitric oxide to nitrogen peroxide, since the latter body 
dissociates completely into oxygen and the lower oxide below 
& temperature of 600 deg. It is more probable that & further 
destruction of nitric oxide takes place in this zone. Jn the electric 
flame we thus have а system of constantly decreasing temperature, 
which is very unfortunate for our purpose. For, as we have seen 
above, the nitric oxide is probably all produced in the first zone. 
Here, also, would obtain the greatest eoncentration in the gas. 
Now, the nitric oxide in the mixed gases in leaving zone 1 and 
passing through zones 2 and 8 would suffer а partial dissociation, 
since the velocity of reaction at the temperatures represented by 
these zones is quite appreciable. Iam of the opinion that Muthmann 
and Hofer’s determination of the temperature of zone 3 is too low. 

We thus come to the second condition, that must be fulfilled for 
an economic production of nitric oxide—t.e., the nitric oxide, con- 
taining gases, must be removed from the sphere of influence of the 
arc as quickly as possible after the reaction has taken place, in 
order to prevent dissociation in the cooler parts of the arc of the 


* Zeits. Elektrochem, XXXI., 1906. 

t Brode, “ Oxydation des Stickstoffes," 

s Muthmann and Hofer, Ber., XXXVI. (1908). 

8 „Oxydation des Stickstoffes. 

i, J. Н. Clement, Ann. d. Physik, 1904, pp. 334-353. 
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nitric oxide produced in the hottest part. That is to say, one must 
endeavour to produce such a rapid fall of temperature that the 
gases retain that nitric oxide concentration which they possessed at 
the highest temperature to which they were subjected. Of course, 
in practice this is impossible, but we can attain to a near approxi- 
mation. I may cite an example from the work of Mr. McDougall 
and myself, where, in one experiment, we obtained a concentration 
of 7*6 per cent. of nitric oxide in the ges leaving the arc chamber. 
Assuming 4,200 deg. as the highest flame temperature, the maxi- 
mum concentration for which would be 10 per cent. of nitric oxide, 
there is thus a loss in cooling of 2:5 volumes, or 25 per cent. 

Muthmann and Hofer* obtained & maximum concentration of 
6-7 per cent. of nitric oxide, and Brode[, by withdrawing the gases 
from between the electrodes by means of а water-cooled quartz tube, 
obtained а concentration of 8'1 per cent. of nitric oxide and, in order 
to show the gradual dissociation of this gas as it ascended to zone 8 
of the flame, he withdrew the gases from this part by means of a 
water-cooled platinum capillary, and obtained a nitric oxide con- 
centration of 6:7 volume per cent., whilst in the gases immediately 
surrounding the flame a volume concentration of only 4°6 per cent. 
was observed. Thus, in zone 3, one-third of the nitric oxide 
leaving zone 2 was decomposed. — | "m | 

We are thus confronted with a third consideration in the oxida- 
tion of nitrogen for technical purposes—+.c., one must endeavour 
to reduce, by some means, the relative volumes of zones 2 and 8 of 
the flame, in which dissociation of nitric oxide takes place, and at 
the same time to increase the capacity of the first zone, in which 
nitric oxide is produced. 

So far the results predicted by theory have been well confirmed 
by the values obtained in practice, and confirm the conclusions Mr. 
McDougall and myself arrived at from our experiments, a résume 
of which is given at the beginning of this Paper. 


Fic. 1. 


Fic. 2. 


_A fourth important consideration in the technical production of 
nitric oxide is the concentration of large amounts of energy in a unit 
of plant. With the ordinary high-tension flame it is not possible, 
or at least not advisable, to use currents of more than 0:1 to 0:2 
ampere, for, as the researches of Mr. McDougall and myself have 
shown, & diminished yield of nitric oxide results. But as the yield 
of oxide is а function of the energy consumed, since the reaction 
N,+0O,=2NO requires an expenditure of 43,200 cals., a plant 
constructed for the utilisation of а large number of low-current 
arcs would entail the erection of an enormous number of units, if 
any large quantity of acid had to be produced. 'The upkeep and 
labour charges on such a plant would necessarily be high, and to 
this fact is attributable the failure of the earlier processes. 


Technical Processes.—I now propose to briefly review some of the 
more important processes that have been suggested, or are actually 
in operation, for the production of synthetic nitrates. 

The process proposed by Mr. McDougall, which yielded about 
300 kilos. ef nitric acid per kilowatt-year, is now only of historic 
interest, as is also that of Bradley and Lovejoy, since both processes 
suffer from the inherent defects mentioned above. 

The process of J. de Kowalski and M. Moscicki, which has been 
investigated by the Initial Comités zur Herstellung Stickstoff- 
haltiger Produkte, at Freiburg, offers some novel features. These 
workers state that the output of nitric acid per unit of electrical 
energy is increased by augmenting the frequency and voltage of the 
current. 


* Ber., XXXVI. (1903). 
Oxydation des Stickstoffes.“ 


They obtained a maximum output of 440 kilos. per kilowatt-year 
when using a current of 0:05 ampere of 6,000 to 10,000 periods per 
second, at 50, 000 volts. Their apparatus possesses some special 
features of construction, as will be seen by reference to Fig. 1, in 
which the arcs are denoted by K, E represents condensers, C and. 
H induction coils. It is for this special arrangement that a patent 
has been granted. 

Whether a current of high periodicity and voltage, such as the 
one described above, possesses some special advantage or whether 
the increased yield is merely the result of some mechanical property 
of an arc во produced, does not appear to he clear from the experi- 
ments of these authors. The latter view is probable, since the yield 
of nitric acid obtained by Kowalski and Moscicki has been far sur- 
passed by subsequent workers, who used currents of only moderate 
periodicity and voltage. 

This process also, if worked commercially, would require a large 
number of units of plant, since only 24 kw. are condensed in each arc. 

In 1908 an English patent* was granted to Eyde and Birke- 
land for an apparatus in which large quantities of electrical energy 
could be used for the purpose of effecting reactions between gases at 
high temperatures. 

Plückerf, in 1861, had shown that, when a high-tension dis- 
charge passed between electrodes situated in a magnetic field and at 
right angles to the magnetic lines of force a disc of sparks resulted, 
and that when this phenomenon occurred in a vessel filled with 
air the formation of brown oxides of nitrogen was observed. 

Lehmann:, in 1898, applied this arrangement to the high-ten- 
sion electric flame and obtained a similar spreading of the arc. 
When a direct current is used the arc resembles a half-circle; with an 
alternating current, an approximately circular disc is formed. 

Of other methods of burning atmospheric nitrogen, it will be in- 
teresting to notice those of Naville and Guye§ and of Paulingi!, 
who appears to be working in conjunction with the Saltpetersüure 
Industrie Gesellschaft. 

The former workers, by rotating a disc-shaped electrode, E 
(Fig. 2)—situated in a cylinder of refractory material C—over a metal 
tube, A, conveying the air to be treated, and which forms the 


Fic. 3. 


second electrode, obtained a spreading of the arc round the peri- 
phery of both the tube and the disc. By this method a yield of 
400 kilos. of nitric acid per kilowatt.year has been obtained. 

The apparatus, devised by Pauling, consists of either straight or 
curved fixed electrodes, А E, inclined to one another in & vertical 
plane (Fig. 3). At regular intervals, solid conductors, C, which are 
fixed on the periphery of & revolving wheel, W, pass between the 
lower ends of the electrodes, thus causing an arc to spring across. 
By means of an air blast conveyed by pipes, P, the are, continually 
increasing in size, is made to travel upwards along the electrodes 
until the points E are reached, when it becomes extinguished. As 
each solid conductor passes the electrodes & new arc is formed, 
which in its turn goes through the same process. 

In another method the wheel carrying the solid conductors is 
not used. Opposed tuyéres, conveying an air blast, cause the arcs, 
which are continually produced at А, to lengthen апа break at E, 
as described in the previous process. I have not been able to dis- 
cover any data relating to the electrical energy consumed in such 
arcs, or to the yield of acid per kilowatt-year by these processes. 

Pauling has also endeavoured to oxidise nitrogen without the 
intervention of electrical energy.“ Ву passing a mixture of air 
and steam through thin-walled porcelain tubes heated to incan- 


* English Patent 20,049 of 1903. 

T Pogg. Апп., 133, p. 252. 

t "Die elektr. Lichterscheinungen und Entladungen, 1898, 353. 
$ French Patent 361,827 of 1905. 

French Patents 368,715 and 368,717 of 1906. 

= English Patent 21,828 of 1902. 
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-descence, he observed the formation of nitric oxide and hydrogen. 
The latter gas diffused through the walls of the tubes, and this 
-diffusion was increased either by means of a pressure inside the 
tubes or a partial vacuum outside. Later the gases issuing from 
the incandescent porcelain tubes were rapidly lowered in tempera- 
ture by the injection of cold air*, thus minimising the action due 
to the phenomenon of reversibility. I am not aware that any 
statements have been made public conserning the yield of nitric 
acid obtained by this process. 

Häusserf also avoids the use of the electric flame in the combus- 
tion of nitrogen. He reverts to the explosion method of oxidation, 
the feasibility of which, as mentioned above, was first demonstrated 
by Bunsen and Kolbe in 1846. The special apparatus used by 
Häusser consists of a gas engine, in which the usual mixture of air 
and gas is exploded. The products of combustion are, however, 
rapidly cooled by the injection of cold water into the combustion 
chamber. As with the process last described, there appears to be 
no published data relating to the yield of acid thus obtained. 


Thus, in glancing through the processes, either projected or in 
actual operation, on a commercial scale, for the oxidation of 
nitrogen, we find that a yield of 650 kilos. of nitric acid per kilowatt- 
year represents the greatest output so far realised. Assuming a 
mean flame temperature of 8200°C., this amount is equal to 


819-0708, or 79:8 per cent. of that theoretically obtainable. 


Whether it will be possible in actual practice to increase this 
quantity either by raising the mean flame temperature, or by a 
more rapid removal of the gases after reaction from the sphere of 
influence of the arc, simultaneously with sudden reduction in 
temperature, is a question which will have to be decided by further 
investigation. 

The relative reduction in volume of zones 2 and 3 of the flame, 
which I mentioned above as being во essential to successful working, 
would appear to have been partially realised in the Birkeland-Eyde 
furnace. The spreading of the current paths” by magnetic force 
should tend to equalise the temperature of the flame, and prevent 

-that great opportunity for gradual temperature fall which is observed 
in the ordinary high-tension flame, and which is so inimical to the 
attainment of a satisfactory yield. 

Against this advantage, however, must be placed the energy 
required to maintain the magnetic field, amounting as it does to 
10 per cent. of the quantity consumed in the aro, and which is not 
included in calculating the yield of acid. The temperature of the 
flame might be raised by increasing the resistance of the gases, by 
working under pressures above that of the atmosphere. 

It will be interesting in this connection to note some experiments 
of Muthmann and Hofer}, who found that by increasing the pres- 
sure of the gases surrounding the arc from 1 to 1:4 atmospheres, the 
velocity of the air passing into the arc chamber could be accelerated, 
and although the exit gases contained the same percentage of nitric 
oxide, yet the yield was increased threefold per unit of energy 

- consumed. 

Such а result could only be due to increased flame temperature, 
caused by the added resistance of the air to the passage of the cur- 
‘rent, consequent upon increased pressure. 

These experiments are important, containing, as they do, two 
elements of success—1.e., an increase in flame temperature and a 
more rapid removal of the nitric oxide from the arc, due to the 
greater air velocity, and this without increased dilution. Ап er. 
‘tension of this work would probably yield interesting results. 

Against the increased yield, however, must be set the cost ef 
-compressing the gases, and the difficulties which always obtain in 
practice in working at high temperatures under pressure. 

Absorption of Nitric Oxide and the Preparation of Nitric Acid.— 
So far I have dealt only with the gaseous products of oxidation. 
After leaving the furnace the air contains about 2 per cent. by 
volume of nitric oxide, which becomes rapidly converted by means 
-of the excess oxygen present into nitrogen peroxide. The mixed 
gases then pass on to absorption towers, which present no special 
‘features of construction, and down which water or dilute acid flows. 
In the case of the last tower milk of lime is used, as it is difficult to 
‘absorb the last traces of NO. by means of water alone. Ву 
this process one obtains an acid of not more than 50 per cent. 
strength. 

The preparation of a concentrated nitrous-free acid from the 
nitrous gases constitutes one of the most serious problems in con- 
nettion with this process. 

The reaction represented by the equation 


2N0.+0+H.,0 =2HNOs 


does not take place in the absorption towers; such an equilibrium 
appears to exist only in the gaseous state. On condensation the 
right-hand side of the equation is not produced, The most concen- 
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* English Patent 7,870 of 1906. 
* English Patent 12.401 of 1900. 
+ Ber.. XXXVI. (1903). 


trated acid which has so far been obtained by the condensation of 
nitrous gases in water in the presence of oxygen corresponds to the 
formula HNO;2H.0, and possesses a density of 40°6°B., representing 
68:68 per cent. of anhydrous nitric acid. The formation of this acid 
takes place, according to the following equation, in the Lunge and 
Bohrmann plate towers,2NO, + O--5H;,0 =2(HNO,2H;0),from which 
acid of 40°B. to 41°B. is obtained. By passing the gases, however, 
through towers down which water flows, au equimolecular mixture 
of nitric and nitrous acids results, which, at the most, cannot attain 
а concentration greater than that obtained in the Lunge towers. 
Attempts at further concentration, by the passage of nitrogen 
peroxide through the solution, simply results in an increase of nitric 
&cid, at the expense of the nitrous. The strongest acid is thus never 
free from nitrous acid, and each succeeding absorption tower con- 
tains leas and less nitric acid, whilst at the same time the nitrous acid 
increases, for, as the free oxygen in the gases becomes consumed, the 
NO and NO, tend to react, as N,O,, yielding only nitrous acid. It 
is not possible to prepare much stronger acid by fractionating the 
50 per cent. acid from the first absorption tower, since a product of 
minimum vapour pressure, boiling at 120° and containing 68 per 
cent. of anhydrous acid, is obtained as residue. 

Thus in order to prepare the most concentrated acid by the 
nitrogen combustion process, it would be necessary to either add 
the 50 per cent. acid to concentrated sulphuric acid, until a dilution 
of, say, 54°B. be obtained*, and distil off the nitric acid; or to 
prepare a salt of nitric acid, and distil, in the usual way, with 
sulphuric acid, or a bisulphate. 

An electrolytic method for concentrating and oxidising the weak 
tower acid has lately been patented[. The process consists in 
refrigerating the oxides of nitrogen evolved during electrolysis at 
the cathode, and leading them, in the liquid state, slowly to the 
anode compartment of the cell, where in presence of the nascent 
oxygen there generated a solution of pure nitric acid results, all 
nitrous acid undergoing oxidation. I am unable to say if this pro- 
cess has proved a commercial success. 

Thus, although the electro-thermic production of nitric acid has 
attained a fair degree of efficiency in some of the processes touched 
upon in this Paper, the problem of directly manufacturing from the 
furnace gases a 98 per cent. acid has not yet been solved. 

The author concludes by giving figures of the cost of electrical 
energy by water power, steam and gas, the effect of the cost of 
power being shown in the following table :— 


Comparative cost per 1,000 kilos. anhydrous nitric acid when produced 
from powers of different sources. 


| Cost per ton (1,000 


Source. Cost per kilowatt-year. kilos. of anhydrous 
nitric acid. 
Water £4 (average) £613 4 
Stem ss ce £6 (S.E. Lancs.) 10 0 0 
Mond gas ........ £3. 138. 6d. 6 3 0 
Blast- furnace gases £1. 13s. 4d. (excl. cost of gas) 215 6 


A yield of 600 kilos per kilowatt-year is assumed. 


Discussion. 


Dr. В. 8. HUTTON considered Mr. Howles’s comparison of the cost of 
water-power with steam and blast-furnace gas-power very misleading. 
The present small nitric acid factory at Notodden actually purchased its 
power at about 33s. per kilowatt-year, and many electro-chemical works 
both in Norway and Sweden and in the Alps had an inclusive cost for 
power ranging from 16s. to 40s. per kilowatt-year, the latter being 
considered in those countries the economical limit for such industries as 
aluminium, chlorates and carbide. Power at Niagara, which for some 
years past has been sold at figures ranging from £4. 15s. to £5. 10s. per 
kilowatt-year, had always been considered expensive. With regard to 
gas engines, and in particular to those cases ia which blast-furnace gas 
was used, although much development might be expected in certain 
directions—e.g., electric steel manufacture, the enorm »us capital expen- 
diture and the actual results obtained by those who had installed gas- 
engine plant in this country seemed to indicate that Mr. Howles’s 
statements on the subject were very optimistic. The production of 
nitrates was, in his (Dr. Hutton’s) opinion, a most promising electro- 
chemical development; but under ordinary circumstances it must 
necessarily be confined to those countries where the facilities for cheap 
water-power development were exceptionally favourable. 

Mr. HOWLES, in reply, said he agreed that the capital outlay was the 
main charge, but he did not know whether an adeyuate sum had been 
set aside for upkeep, interest on capital, and depreciation in the estimates 
of 30s. to £2 per kilowatt-year given by Dr. Hutton. If these charges 
were not correctly apportioned, the estimates given would be very 
materially affected. It was notorious that the capital outlay in water- 
power installation was very large. It was much larger, for instance, 
than that required to harness blast-furnace gases. He had based his 
calculations upon some figures obtained in actual practice, so that, ex- 
cluding the cost of the blast-furnace gases, his figures were correct. 


* 54° D. = 120° Tw, = 685 per cent. of H,SO,. 
t French Patent 368,716 of 1906. 
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BRIGHTON CORPORATION ELECTRICITY ACCOUNTS. 


The accounts of the Brighton electricity undertaking for 
the year 1906-7 have been published and do not make 
pleasant reading for the Brighton ratepayer. The actual 
financial result is a deficit of £10,233 as against a deficit of 
£976 in 1905-6, while in 1904-5 the profit was £5,831. 

The engineer and manager (Mr. J. Christie) in his report to 
the Lighting Committee on the year’s working shows that the 
units sold were 7,849,194 as against 8,000,200 in 1905-6 (a 
decrease of 151,006). Of this decrease 73,350 are due to the 
reduced consumption of the tramways department, while the 
remainder are accounted for by the reduced consumption on 
the part of private consumers. He considers that this latter 
decrease is partly due to the very extensive use of the new 
high-efficiency lamps. The day load for power has been in- 
creased and these.cheap units have, so far as number is concerned, 
to a large extent neutralised the loss of lighting units. 

The alternative flat rate of 4d. per unit was adopted last 
July. It was estimated that 22,800 would be lost if all the 
consumers who were paying more than 4d. per unit adopted 
this system. The fact that only 1,180 out of 1,600 have 
changed over shows that the total loss under this heading has 
not yet been reached, and has to some extent been neutralised 
by a portion of the 1,700 consumers who have already adopted 
this tariff, but in all probability were paying less than 4d. per 
unit on the average under the old ша. 

The revenue from all sources has fallen from £86,076 to 
£81,415, or a decrease of £4,661. During the year the capital 
has been considerably increased and the interest and sinking 
fund charges ia respect of this have risen from £38,408 to 
£43,623, an increase of £5,215. The total capital expendi- 
ture to date is £758,330. 19s. 3d., £40,592. 3s. 2d. of this 
amount having been spent during the past year. The loans 
raised to date amount to £743,457. 7s. 9d., of which 
£46,490. 7s. 9d. was raised in 1906-7. This leaves a debit 
balance of £14,822. 2s. 6d., this amount having been expended 
in anticipation of sanctioned loans. 

We give below an analysis of the expenditure during the 
past year, together with the cost per unit sold for the past 
year and for the year 1905-6. 


GENERATING Costs, 1906-7 1905-6» 
Coal d 8 £20,095 6 5 .. 0614. .. 0:694. 
Oil, waste, &0. oo 1,499 3 2 .. 0084. 0-064. 
Wages and salaries .......... 7,821 2 7 .. 023d. 0.224. 
Repairs and maintenance...... 3,879 19 9 .. 012d. 0-08d. 
"Total generating costs ........ £38,295 2 11 1:014. 1:054. 
DISTRIBUTION Costs. 
Repairs and maintenance...... £2,819 17 11 .. 0:094. 0-08d. 
Other expenses .............. 712 17 11 .. 0024. 0-044. 
Attending public lamps, &c. .. 3,668 12 9 .. 0114. 0:12d. 
Total distribution costs ...... £7,201 8 7 0:224. 0:244. 
Кемтз, RATES AND TAXES. 
WRONG эулие s o ea RC аку» £24 0 0 — — 
Local rates 8,809 17 8 0:11d. 0: 10d. 
Income tas q 237 14 11 0.014. 0.014 
Total .................. £4,071 12 7 0-124. 0-114 
MANAGEMENT EXPENBES. 
"alarles гоонь 5,076 9 8 0-174. 0-164. 
Stamp duty, &о............... 502 12 7 .. O-Old. 0014. 
‘Stationery and printing ...... 872 2 10 0-005d — 
"Establishment charges ........ 559 1 2 0-015d 0:01d. 
Insurance, &o................. 225 9 1 — 0:01d. 
Total management expenses £6,635 15 4 0-20d. 0-194. 
‘Total working expenses (exclud- 
ing capital charges) .. .. £51,208 19 5 1:55d 1:69d. 
‘Capital charges, &c. 
Transferred to reserve fund .. — — 0:164. 
Interest оп capital .......... £21,354 19 2 0:654 0:509. 
Sinking funds.............. 22,268 4 6 0:674 0°62d. 
BLOIOS sos eve vetu eres 581 7 9 0:02d ie 
Bad debts ................ 509 7 9 0-03а — 
Total capital charges .... 44.713 19 2 1:364. 1-9ча 
Total costs (including capital 
оһагрев)................ £95,408 10 10 2-80d. 2-07d. 
Total income ................ 85,684 9 7 262d. 2-74d, 


On the income side of the account there is the balance of 
£38,971. 2s. bd. brought from the revenue account. The 
resulting deficit is, therefore, £10,233. 9s. 

The capital spent during the year amounts to £40,592. 3s. 2d., 
which includes £28,051 on machinery and plant and £6,349 
on mains. We give below the details of the total capital ex- 
pended to date, together with the amount in £ per kw. 
expended on the various items. 


CAPITAL ACCOUNT. £ perk.w. per cent. 


Land acquired................ £17,918 16 3 1:864. 2:34d. 
Buildings .................... 149,431 8 6 .. 15:844. .. 19.274. 
Machinery апа plant .......... 287,607 5 5 . 28634. .. 8830d. 
Mains riserve AAA 242,744 14 1 .. 24:88d. .. 32°16d. 
Meters and terminal] boxes .... 39,504 16 10 9:660. .. 5:304. 
Motors for hire .............. 5,748 7 11 0:644. 0:704. 
Change of voltage ............ 4,263 7 3 0:50d. 0 50d. 
Purchase of patent rights...... 1,387 8 0 0:13d. 0:204. 
Engineer's commission........ 1,496 17 9 0:134. 0204. 
Office furniture .............. 550 1 9 0:07d. 0:08d. 
General expenses ............ 1,178 0 6 0:13d. 0:174. 

Purchase of Brighton Electric 
Lighting Co. undertaking.. 5.000 0 0 .. 047d. .. 060d. 
Parliamentary expenses ...... 1550 0 0 0:14d. 0:18d. 
TOTAL .......... £758,330 19 3 . 77°08d. ..100:00d. 


The total units generated were 8,618,335, of which 1,011,253 
were absorbed in public lighting, 1,798,905 in tramways, 
18,407 in bulk supply and 5,020,629 were used hy private 
consumers. The total amount sold was 7,849,194. The corre- 
sponding figures in 1905-6 were 8,977,582, 997,873, 1,872,955, 
8,909 and 5,121,163, the total sold amounting to 8,000,200. 
The maximum load on the feeders has fallen from 5,019 kw. 
to 4,789 kw., while the load factor has decreased from 18:1 to 
16:6 per cent. The dynamo capacity has been reduced from 
5,595 to 5,400. 

The average price per unit sold was for private supply 
2:88d., for public lighting 1:56d., for traction 1:50d. and for 
bulk supply 2:29d. The average price for the total supply 
was 2394. The corresponding figures for last year were 
3:01d., 1°56d., 1:504. and 2:344. The average price for total 
supply was 2:474. 


Bleetrolytic Process for the Production of White Lead.—A 
process for the production of pigments by an electrolytic pro- 
cess, due to Mr. C. P. Townsend, is described in the Western 
Blectrician. The inventor declares that by his method a pig- 
ment of uniform grade and exceptionally high covering power 
may be produced in an electrolytic cell, the condition essential 
thereto being a definite circulation of the electrolyte succes- 
sively past the respective electrodes, and preferably in the 
direction from the anode past or through the cathode. One 
type of cell which may be employed is built up of & series of 
sections secured together by bolts, the sections clamping be- 
tween them plates, which may be formed of perforated metal 
or of wire-gauze, and which constitute the cathodes of the 
apparatus. The sections are so formed as to provide а 
series of channels between each other and between the 
sides of the cell. The anode, which may be a plate of 
lead, is placed above the central channel and the elec- 
trolyte is introduced at the bottom of the cell immediately 
below the anode. The lateral channels are connected with 
outlets, these outlets being prolonged to re-enter the contral 
channel. A filter press communicates with the outlet pipes 
through a pipe and connections. The circulation of the 
electrolyte is effected by a propeller mounted upon a shaft 
and driven by a pulley. The shaft is preferably hollow, and 
through it carbon-dioride may be introduced into the cell, 
thereby assisting in the circulation of the electrolyte and regen- 
erating the same. Water is introduced through the filter-press 
and is employed for washing the pigment. Valves in the pipes, 
control the circulation through the cell. The pigment formed at 
the anode is carried upward by the electrolyte past the cathode 
to a region outside the field of electrolysis. In operation a lead 
anode 1s employed and an electrolyte consisting of any salt the 
acid radical of which forms a soluble compound with lead. To 
this solution is added a soluble carbonate. À mixture of sodium 
nitrate or acetate and sodium carbonate, in proportions ap- 
proximating 10 to 1, constitutes a satisfactory electrolvte. 
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ELECTRIC COOKING AND HEATING IN HOTELS. 


Summary.—In this article an account is given of two heating and 
cooking installations in Switzerland of considerable size. At the Hotel 
Moserboden a load of 93-4 kw. results from the requirements of the 
kitchens, laundry and hot-water plant alone, irrespective of energy 
required for heating the hotel. At the Eismeer station on the Jungfrau 
the whole of the cooking is effected electrically by energy taken from the 
railway. Details are given of the apparatus in use. 


In the case of hotels and other buildings erected in inacces- 
sible places on the sides of mountains, or in out-of-the-way 
country districts, the transport of the various materials neces- 
sary for the upkeep of the establishment is a serious problem. 
This is especially the case with coal. The recent great strides 
which have been made in adapting electricity to cooking and 
heating have demonstrated to hotel proprietors the great 
advantages which may be obtained by utilising electrical 
methods for their work. Not only does electricity dispense 
with the. cost of bringing coal to the hotel itself, but it 
entirely does away with carrying it to the various rooms, 


Cold Water 


Capacity N 
90 Gallons | 


Capacity \ 
90 Gallons 


Fic. 1.—Duarasu or Borner FkEvING THE MAIN Hor-WATER SUPPLY. 
dan | Seale 1 : 30. 


and.none of the.usual smoke and dust nuisances are in 
evidence. А large amount of waste, which must always be 
attendant on the use of coal in small quantities, is entirely 
avoided, and the direct saving of energy is, of course, very 
great, as any electrical apparatus can be switched off when 
not actually in. use. E 

These considerations have lately led many Continental hotel 
proprietors to.completely equip their establishments with the 
necessary apparatus for electric heating and cooking, and we 
are enabled through the.kindness of Messrs, Isenthal & Co. to 
give some details of two.of these plants working on the Elektra 
system. One of these has recently been installed at the Hotel 
Moserboden and the other at the Eismeer' station of the 
: порше Railway, at a height of about 10,500 ft. above sea 
evel. ` 

In the Hotel Moserboden electricity is used for cooking and 
heating purposes, as well as for lighting. Current is supplied 
from a small private generating plant, which consists of two 
140 H.P. Escher-Wyss water turbines direct coupled to two 
generators. The working voltage is 120. Switchboards of 
the same general type are situated in different parts of 
the building, in close proximity to the apparatus which they 
contro. A main ammeter and voltmeter are provided, 
together with a single-pole switch and fuse, for each of the 
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circuits fed. 
return. 
Two kitchens have been equipped. In the smaller kitchen 
of the two are fitted a boiler for soup and meats, a 
potato steamer and a table range. The boiler has a con- 
sumption of 3kw. when working at full load, but it can 
be regulated to take either one or two-thirds of this amount 
by cutting out the requisite number of heating elements. Its 
capacity is 15 gallons, and it is fitted with heaters both at the 


All the apparatus is connected to а common 


Fic. 2.—HoT-wATER COPPER. 
Scale 1:15. 


sides and at the bottom. When filled with a supply of water 
obtained from the hot-water service, the whole can be brought 
to boiling in 30 minutes. The potato steamer is made of 
copper, and has a capacity of 10 gallons. The lid, which is of 
east iron, is fitted with six pressure screws, а safety valve 
and a blow-off tap. The normal working pressure is 14 atmo- 
spheres. The water jacket of this steamer is capable of holding 
about 5 quarts of water, supplied from the hot-water service, 
which amount can be brought to boiling in 10 minutes. The 
same arrangement of coils is preserved in this case also, and 
the method of control enables either or both sets to be used. 


A 


—— 
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Cold Air 
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Fic. 3.—Drawine-Roow STOVE. 
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The total consumption of this heater is about 1 kw. The 
table range is made of wrought iron, with a machined cast- 
iron top plate. There are four cooking plates 12in. in 
diameter, each consuming 1:5 kw., and four 81 in. in diameter, 
each consuming lkw. Each plate is regulated by separate 
switches fixed on the range. The top plate is independently 
heated and controlled by two switches, also fixed to the side of 
the range. The cooking plates are removable, and all the 
heating spirals are made of platinum. The total consumption 
of this range is 11:2 Ку. The arrangement of the switches. 
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followed on all the various apparatus is shown on the hot 
plates in Figs. 4 and 5. 

In the larger kitchen is a range whose construction is 
similar to that just described. It contains eight cooking 
plates. Built into the framework of the range are two roasting 
ovens with independent top and bottom heaters, consuming 
3kw. each. All the regulating switches are mounted on the 
frame of the range, and-the distribution of the current inside 


= aes —"IPMESCY 
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is effected by means of aluminium ’bus bars and wires. The 
total consumption of the whole range is 16°2 kw. A roasting 
oven, a hot cupboard and carving table are provided, as well 
as grills and trying pans. A coffee roaster, with a capacity 
of 41 lb., is driven by a motor through worm gearing and 1s 

rovided with internal heaters. Its consumption is 1 kw. 

hree switchboards, with the requisite fuses, switches and 
pilot lamps, placed conveniently near the 
cooks, permit of easy control. 

The hot-water plant for supplying the 
kitchen, scullery and laundry as well as 
two bathrooms is shown in sectional eleva- 
tion and plan in Fig. 1. It consists of 
four boilers each with a capacity of 90 
gallons. Each boiler is fitted with 12 
tubular heaters consuming 0°75kw., or 
& total of 9 kw. per boiler. The hourly 
consumption of hot water at 194^F. is 
50 gallons, for the heating of which 
24 kw.-hours is required. In order, how- 
ever, to use the boiler as a kind of ac- 
cumulator for the storage of energy, the 
heaters have been arranged for a much 
higher consumption and the engineer-in- 
charge may at any time divert superfluous 
energy into the boilers. The switch- 
board for these is placed in the engine 
room. Cold water enters the two lower 
boilers and after being warmed rises into 
the upper boilers, where a higher tempera- 
ture is attained. Each boiler is provided 
with a manhole for cleaning purposes 
through which the tubes are accessible. 
The total consumption is 86 kw. 

The laundry contains а large copper (Fig. 2) of the same 
general description as the heater described above. Its con- 
sumption is about 5 kw. There are also a large number of 
electrical hand-irons and an ironing machine is shortly to be 
erected. | 

General views of the large and small kitchens are shown in 
Figs. 4 and 5. 
board that is used throughout. 


The following shows the total consumption exclusive of that 
required for heating the rooms :— dI 


Small kitchen ..................... CCC 15:2 kw 
e,, . канай Кыйыры 3llkw 
EFB ⁵ 8 111 kw 
Hot-water platten tas vsseecees 86:0 kw 
POCA ic esee see ĩ HR s уы 98:4 kw. 


The general heating of the hotel is also carried out by elec- 
tricity. The dining-room contains a 
stove similar to that shown in Fig. 3, 
consisting of 28 flat elements, each con- 
suming 300 watts and placed inside a 
closed tiled stove. The office, reading- 
room and lobby are provided with 
similar heaters, having a consumption 
of 1,200, 1,400 and 2,400 watts respec- 
tively. The bedrooms have heaters vary- 
ing in capacity from 600 to 1,800 watts, 
according to the size of the room. All 
the various stoves are fitted with triple 
regulation, and each has its separate 
switchboard with switches and fuses. 
Ав a basis for calculating the size of the 
various heaters, the outside temperature 
was taken as 0°C. and the maximum 
temperature to be attained 18°С. The 
time allowed for reaching this tempera- 
ture was two hours. The bedrooms are 
unusually well supplied with wall plugs, 
во that electric heaters of all kinds can 


EM A D be easily fitted. | 


The capacity of the cooking plant at 

the Eismeer station on the Jungfrau 
Railway has been designed for serving from 100 to 1920 
persons at short intervals, or 60 diners at one time with a 
meal of four or five courses. The principal features of the 
plant are: (1) А warm-water reservoir of 50 gallons capa- 
city which is required to supply the water necessary at a 
temperature from 80 to 90°C. The arrangement has been 
planned in such а way that the energy consumption during the 
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Кто. 5.—View or ELECTRIC Cookina UTENSILS IN SMALL KITCHEN. 


time when the other utensils are in operation is a minimum. 
To maintain the water at the above temperature only a small 
fraction of the total consumption is required. The provision 
of such a warm-water heater was dictated by the consideration 
that the various cooking utensils when filled with already 
heated water require but a very short time to bring them to 


In Fig. 4 will be noticed the type of switch- | the boil, and thus orders can be very quickly executed. This 


plant also furnishes the necessary hot water for cleaning 


D 
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utensils, plates and dishes. (2) A large electric range with 
four 12 in. and four 9 in. cooking plates which can be sepa- 
rately regulated. This range also contains the necessary 
roasting and baking ovens, and a general hot plate for keeping 
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the food warm until it is served. (3) A number of separate 
self-contained electric cooking utensils, such as a 15 gallon 
soup boiler, seven vegetable boilers, with a capacity of 25, 15, 
12, 10, 6, 4 and 2 quarts respectively, besides а number of 
others for milk, coffee, compotes, &c. There are also a number 


2 a CN 
Ep ges eT БУ NNN 
Neen | NSN |NEN INS К СИК 

EN M. M Bod he 
NEN EE d RESI IAG КК 
SENSIIS БЫ LIS SS INE NAN INN 
NSN INO INEN NEN INEN 


what circuits are under current. (4) A large electric hot 
cupboard for warming plates and dishes as well as food. (5) 
A series of separate apparatus comprising a large buffet 
coffee machine for use at different parts of the station. 

We understand that the reliability of the various 
parts of the installation is excellent, and in the rare cases of 
accident provision has been made for quickly exchanging the 
elements. 

The energy is supplied by a 60k.v.a. transformer which 
gives a secondary pressure of 125 volts. In actual operation 
very little more than 30 k.v.a. is required at one time, as it is 
unlikely that all the various appliances are operating with their 
maximum consumption simultaneously, and arrangements have 
been made to use the larger utensils, such as the hot-water 
heater, the hot cupboard and the potato steamer, during the 
times when the range and other similar apparatus are not 
working at full load. 

We are informed that this electric cooking plant has been 
in operation without any hitch whatsoever during the whole 
season, and many hotel proprietors in the Bernese Oberland 
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and other districts have taken the opportunity of studying 
this installation with a view to putting in similar plants. 

We are also able (Fig. 7) to give an illustration of a baking 
oven which is one of a series of five various installations which 
have been in uninterrupted use for several years past. It is 
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Еа. 8.—HzarING BATTERIES. 
Scale 1:5, 


of electric frying-pans, a potato boiler which works under а 
pressure of two atmospheres, and a large electric grill. АП 
these utensils are controlled from several switchboards which 
are fitted with pilot lamps to indicate what apparatus and 
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arranged so that the baking platform can be mechanically 
rotated. In charging the platform with loaves they are 
gradually moved away from the opening and pass round the 
oven until they can be withdrawn. There is, therefore, no 
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7 ' 
need to charge the oven simultaneously with the whole number 


of loaves and withdraw them at one and the same time, the 
process thus becoming a continuous one. Fig. 6 is a sketch 
of the general arrangement of this oven, showing the rails on 
which the trucks bearing the heating elements are run in and 


Dampers extending the whole 
width of the oven which are 
open at full load 
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Doors for 


Heating Elements Section at c. d. 


Section at e. f. 


Fic, 9.—DIAGRAM оғ OVEN ADAPTED FOR COMBINED ELECTRIC AND 
Солт, HEATING. 
Scale 1 : 40. 


Section at g. h, 


out, Fig. 8 shows some heating batteries out of а convector. 
Fig. 9 is а diagram of an oven which can be used for eithei 
electric or coal heating or the two may be combined. 


COMPOUNDED ALTERNATORS WITH COMMU- 
TATORS. 
BY А. HEYLAND. 


Summary.—In this article the author describes a number of practical 
experiences with some large compounded alternators with commutators, 
which have been running for several years. 

Through a misunderstanding this article appeared last week in the 
Elektrotechnische Zeitschrift. 


Figs 1 and 4 are views of three compounded alternators and 
their compounding transformers, erected at the works of the 
Compagnie Générale pour l'Eclairage et le Chauffage par le Gaz, 
Valenciennes, and in constant operation since the beginning of 
1905. Each of the three alternators is designed for an output 
of 890 kw. at a speed of 375 revs. per min., and for a fre- 
quency of 50 cycles per second. The compounding trans- 
formers are mounted behind the switehboard shown in Fig. 1. 

Figs. 2and 3 show a self-exciting and compounded alter- 
nator, together with the compounding transformers, installed 
at the works of the Sociéte Métallurgique de Senelle-Maubeuge 
(Division des Aciéries de Senelle) in Longwy and in regular 
service since the end of 1904. The output of the alternator 
is 450 kw. at а speed of 83 revs. per min., the frequency being 
25 cycles per second. 

These alternators are of some interest, not only on account 
of their considerable size and the length of time during which 
they have been doing regular work, but also because they 
afford a proof that commutation troubles, which some have 


averred to be insurmountable, can be overcome without great 
difficulty. That no difficulty is experienced in running several 
of these machines in parallel is proved by the installation 
at Valenciennes, where the three 890 kw. alternators run in 
parallel. In this plant the transformers are connected by 
equalising conductors, with the result that the compounding 
effect is common to all three machines. In consequence the 
mutual behaviour of these alternators is exactly the same as with 
three alternators of the ordinary type working in parallel. 

The experience ts with these compounded alternators 
with commutators has thrown light on a number of interesting 
points. It has been found, for instance, that it is advisable 
to design such machines with a stiff field and not too small a 
density for the field flux. The explanation is that these 
alternators, being self-exciting, should not be too sensitive to 
fluctuations in the engine speed ; they resemble in this respect 
ordinary continuous-current dynamos. 


Fic. 1.—THREE COMPOUNDED 390 kw. 50 ALTERNATORS, RUNNING AT 
375 R.P.M. AND INSTALLED AT THE COMPAGNIE GÉNÉRALE POUR 1, ECLAIRAGE 
ET LE CHAUFFAGE PAR LE GAZ, VALENCIENNES. 


A point to which sufficient attention has hitherto hardly. 
been paid relates to the behaviour of compounded alternators 
when dealing with heavy leading currents. Such leading 
currents may cause the machine suddenly to lose its excita- 
tion, especially if the machine is of small size. 

This phenomenon was first observed in a small experimental 
machine, but the firm which carried out the experiments was 
at a loss to find an explanation for this peculiar behaviour. 
This was early in 1904, and the firm in question wrote to me 
at the time that they had intended to use small compounded 
alternators as automatic voltage regulators in lighting 
networks. These machines were not intended to supply 
current, but were merely to be used as motors, running 
light and connected to those points of the lighting system 
at which the voltage was to be kept constant. The circuit 
was a pure lighting circuit, and in normal conditions there 
was no phase displacement between current and voltage. А 
small compounded alternator, running light, was connected in 
parallel with the lighting system, and it acted for a while in 
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the desired manner by supplying to the circuit a sufficiently | There are thus a number of means of preventing compounded 
large magnetising current to keep the voltage constant. But | alternators from falling out of step. It is far the simplest, 
afterwards the machine fell several times out of step without | of course, to avoid leading currents as far as possible, and this 
apparent cause. I | may generally be 
did not witness these accomplished with- 
tests myself, and out difficulty, for 
when J visited the instance, by slightly 
firm later on, the reducing the excita- 
machine had been tion of the main 
dieconnected from alternators so as to 
the lighting circuit, ensure that the 
and put to other compounded alter- 
use, The same phe- nators, with which 
nomenon was subse- they run in parallel, 
quently experienced have constantly to 
at the Felten and deal with lagging 
Guilleaume-Lah- currents. À falling 
meyer Worke, and out of step may 
was found to be also be prevented 
entirely due to the by connecting up 
leading currents the transformers in 
through the com- a special manner. 
pounded alternator But where the com- 
resulting from the pounded alterna- 
rise in pressure of tors are of consider- 
the main alternator able size, it has not 
when the load been found neces- 


diminished. Since sary to resort to this 
a lagging current means. 

causes an increase | = It may be of 
in the field of a com- Fic. 2.—Vigw or 450 Kw. 25с› COMPOUNDED ALTERNATOR, RUNNING AT 83RP.M AND some interest to in- 
pounded alternator, INSTALLED AT THE ACIÉRIES DE SENELLE, LONGWY. vestigate the phe- 
it is evident that а nomenon alluded to 


leading current must have a weakening effect upon the field, and | above by means of diagrams. We will assume that the com- 
this weakening effect grows at an accelerated rate owing to the | pounded alternator is alternately loaded with leading and 
simultaneous decrease in the saturation, It is, therefore, clear | lagging currents, this being done, for instance, by succes- 
that a compounded alternator will lose its pressure and fall 
out of step when loaded with а leading current of sufficient 
strength or phase displacement. This falling out of step is 
not a direct result of the compounding arrangement, but is 
due to an indirect action. A closer investigation went to 
show that the machine fell out of step when loaded with a 
leading current equal to about half the normal current; it 
was also observed that the phenomenon took place with 
a smaller leading current when the machine was over- 
compounded, but did not take place at all when the. alter- 


Fic. 3.—CoMPOUNDING TRANSFORMERS FOR THE ALTERNATOR Fig. 4.— CoMPovuNDING TRANSFORMERS FOR THE ALTERNATORS INSTALLED 
AT SENELLE. AT VALENCIENNES. 


nator was under-compounded. Further, the alternator fell | sively over-exciting and under-exciting a standard alternator 
sooner out of step the larger the main alternator and the | with which the compounded machine is connected in parallel. 
smaller its armature reaction; the phenomenon did not occur | In Fig. 5 the abscisse to the right of the origin denote the 
when the main alternator was of ‘relatively small size. lagging currents, while the abscissæ on the other side of the 
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origin represent the leading currents. The ordinates repre- 
sent the field excitation of the compounded alternator. 
For a constant voltage, the field excitation would have 
to vary with the wattless currents as indicated by the 
curve c which is ORY bent upwards, this being due to 
magnetic leakage. The total field exciting current generated 
in a compounded alternator is influenced by the compounding 
arrangement in such a manner as to. increase in proportion 


Field Кано 
or 
Constant Voltage 


At Inductive 
' Full-Load 


At No-Load 


+ 
Lagging Current 


Leading Current 0 


Fic. 5.—D1aGRAM SHOWING THE RELATION BETWEEN THE FIELD Excr- 
TATION AND THE ARMATURE CURRENT FOR A CONSTANT TERMINAL VOLTAGE. 


with the lagging currents and diminish in proportion with the 
leading currents. In the case of a machine with a non- 
saturated field circuit, this relation would be represented in 
the diagram by a straight line. On account of the increasing 
saturation, however, this relation is given by a curve, bent 
downwards as indicated by the dotted line in Fig. 6. 
On the assumption that the alternator is to be exactly 
compounded at full load, the dotted curve must be so 
situated as to intersect the curve с at the points corre- 


„ 

At Inductive 
Full · Load 

At No- Load 


+ 


0 
Fic, 6.—DIAGRAM ILLUSTRATING THE COMPOUNDING EFFECT OBTAINED 
with A Positive Reaunation. (Normal Compounded Alternators.) 


sponding to no load and full load. Between these two 
points, the dotted curve (marked a in Fig. 6) lies above tho 
curve с; i.e, the alternator is somewhat over-compounded 
between no load and full load. If, on the other hand, the 
alternator has to deal with leading currents, the dotted curve 
(marked 6 in Fig. 6) is below curvec. This implies a decrease 
in the voltage of the alternator, and this drop in pressure is 
larger the greater the magnetic leakage and the saturation of 
the machine. If a compounded alternator is running in 


с 


At Inductive 
Full-Load 


Ета. 7.—DIAGRAM SHOWING THE COMPOUNDING EFFECT OBTAINED WITH 


NEGATIVELY-ACTING REGULATION. 
flax.) 


(Machines with a negative auxiliary 


parallel with an ordinary alternator having a comparatively 
small armature reaction or, what amounts to the same 
thing, with an alternator of relatively large size, and 
if the leading current through the compounded alternator 
does not reduce the latter’s voltage to a proportionate extent, 
the leading current will increase, thus reducing the voltage of 
the compounded alternator still further, and so on, until the 
machine loses its voltage completely. If such a machine is to 
run satisfactorily heavy leading currents would have to be 


avoided, and this can be easily arranged for, as alread у pointed 
out. 

But the disturbance just described could be entirely cir- 
cumvented, if it were possible to bring curve с and the dotted 
curve into coincidence, or, better still, to cause that part of the 
dotted curve which corresponds to leading currents (marked 
6 in the diagrams) to lie above curve c, as indicated in Fig. 7, 
for instance. This could actually be achieved by connecting 
up the transformers in a special way ; but as it has not been 
found necessary to employ this means where large machines 
are concerned, there is no need to give a detailed description 
of an arrangement of this kind. | 

It may be pointed out, however, that the modification 
represented by Fig. 7 corresponds exactly to the alternator 
with a negative auxiliary regulating flux, as described in The 
Electrician, Vol. LVIIL, pp. 632, 671 and 998. In this design 
the regulating curve assumes automatically the shape indicated 
in Fig. 7 by reason of the field flux of the alternator being 
more and more opposed by the negative auxiliary flux as the 
load diminishes. 


A COMPARISON OF THE UNIT OF LUMINOUS INTEN- 
SITY OF THE UNITED STATES WITH THOSE OF 
GERMANY, ENGLAND AND FRANGE.* 


BY EDWARD P. HYDE. 


In inaugurating the work in photometry at the Bureau of 
Standards several years ago the British candle was adopted as the 
unit in terms of which the standard of the Bureau should be 
expressed. But the British candle as a standard is unreliable 
and a fresh unit was obtained as follows: The Hefner unit was 
obtained directly from the Reichsanstalt by means of incandescent 
lampa verified at that laboratory in terms of their Hefner lamps, 
and the unit of the Bureau was obtained from these lamps by the 
use of the ratio, 1 Hefner =0°88 candle. 

In order to obtain an accurate comparison of the unit of the 
United States with those of England and France, and to obtain a 
further comparison with the unit of Germany, the writer carried a 
number of seasoned lamps abroad in the spring of 1906, and had 
them compared with the recognised standards of these countries. 
Eighteen lamps were taken, nine of which were 50 volt, 64 watt, 
horseshoe filament lamps which had been standardised for intensity 
in a specific direction defined by lines etched on the bulb. The 
other nine lamps were 110 volt, 64 watt oval anchored filament 
lamps which had been standardised for mean horizontal intensity 
(the mean intensity perpendicular to the axis of the lamp) by the 
method of rotating the lamps at 180 revs. per min. Three lamps 
of each type were left at the National Physical Laboratory at 
Donum as a check on the others which were taken to Paris and 
Berlin. 

The lamps were hermetically sealed in copper boxes and were 
carried entirely by hand in order to avoid excessive jarring. They 
were taken in the order named to the National Physical Laboratory, 
the Laboratoire Central d'Electricitó at Paris, the Physikalisch- 
Technische Reichsanstalt at Berlin, and then again to the National 
Physical Laboratory. 'lhey were intercompared and measured in 
terms of the standards of the bureau immediately before leaving 
апа as soon after returning as practicable. | 

At each laboratory, except the Reichsan stalt, the method em- 
ployed for determining the mean horizontal intensity of the six 
110 volt lamps was the same as that used at the Bureau. At the 
Reichsanstalt the method of rotating a pair of mirrors about the 
lamp was employed. Moreover, the distance at which both the 
stationary and rotating lamps were measured was approximately 
125 ош. at each laboratory except the Reichsanstalt, where the 
50 volt stationary lamps were compared at a distance of 800 cm., 
and the other six lamps at a distance of 450 еш. The difference in 
distance was occasioned by the use of the two mirrors in measuring 
the mean horizontal intensity of the 110 volt lamps. 

An investigation was subsequently undertaken at the bureau to 
determine what differences in the values of mean horizontal inten- 
sity might result from the two different methods of making the 
measurements. The results of this investigation are given in a 
separate Paper in the last volumet of the Bulletin. It is found 
that the measurements made at the Reichsanstalt are comparable 
with those made in England and France and at this Bureau. 

The results of the determinations made in England were obtained 
by comparison with incandescent lamps, which in turn had been 
compared with the standard Harcourt pentane lamp of the National 


* Abstracted from the Bulletin of the Bureau of Standards. 
t Vol. IL, p. 415. 
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Physical Laboratory. This lamp is supposed to have an intensity 


of 10 British Parliamentary candles, and therefore the intensities of 
the incandescent lamps verified for the Bureau are expressed in 
British candles. In France the comparisons were made against 
incandescent lamps which had been measured at the Laboratoire 
Central in terms of the Carcel lamp. Ву assigning to the Carcel 
lamp an intensity of 9°6 bougies décimales, a value obtained by 
Violle from a direct comparison with the platinum standard, the 
results are expressed in bougies décimales. 

In Germany the comparisons were made against incandescent 
lamps which had in turn been compared against the Hefner amyl 
acetate lamp. The results are expressed in Hefner candles. Since 
at the Reichsanstalt the E.M.F. of a Clark cell at 15°C. is taken 
as 1°4328 volts, instead of 1:4840 volts (the value used in England, 
France and the United States), the voltages and currents of the 
incandescent lamps were modified accordingly, but in the following 
tables, for purposes of comparison, all voltages and currents are 
expressed in terms of the same units. 

In Table I. are given the complete results obtained for the indi- 
vidual lamps at the different laboratories, in the order in which the 
laboratories were visited. The first six lamps, B.S. Nos. 44, 45, 
46, 49, 50 and 64, are the 50-volt stationary lamps, the remaining 
six, B.S. Nos. 4, 7, 8, 18, 80 and 40, are the 110-volt lamps that 
were standardised for mean horizontal intensity and are hereafter 
designated as the rutating lamps. The six lamps, three stationary 
and three rotating, which were left at the National Physical Labora- 
tory, are not included in this table. They were used merely as a 
check on the constancy of the other 12 lamps. 

At the Bureau of Standards and at the National Physical Labora- 
tory the lamps were measured twice. The values given in the 
fifth and sixth columns are those obtained at the first visit to the 
National Physical Laboratory, but since for lack of time only a 
single set of readings was made, the results are not guaranteed by 
the National Physical Laboratory to a high accuracy. They are, 
therefore, omitted in the final comparisons of the units. 

Table I. reveals several interesting and important facts in regard 
to the present stage of development of the science of photometry. 
A comparison of the mean values of the stationary and rotating 
lamps before being carried abroad and after their return gives some 

dea of the constancy and portability of seasoned incandescent lamps 
as secondary photometric standards. The lamps were carried about 
for two months, were packed and unpacked five times, were burned 
in all about two or three hours, and yet the mean value of the six 
stationary lamps was found to have changed by less than 3 parts 
in 1,000, while the mean value of the six rotating lamps apparently 
changed lees than 1 part in 1,000. It is not to be inferred from this 
that the lamps necessarily remained as constant as the results 
would indicate, since it is impossible to measure with certainty even 
the mean value of the lamps with an accuracy better than several 
parts in 1,000. The constancy of the resistance of the lamp filaments 
as shown by the agreement between the mean current values is 
another indication of the constancy of the lamps, and emphasises 
the importance of accurate electrical measurements in the photometry 
of incandescent lamp standards. 

Asecond interesting fact, on which some light is thrown by Table I., 
is the ultimate accuracy of photometric comparisons. It also shows 
the accuracy with which different experienced observers using dif- 
ferent apparatus can obtain the relative values of two light sources 
under favourable circumstances. 


In order to compare the unit of the Bureau with those of the 
other laboratories, the values given in Table I. are grouped in a 
more convenient form in Table II. In this table the unit of each 
laboratory is expressed in terms of the unit of the Bureau of Stan- 
dards, except that the Reichsanstalt unit is expressed in terms of 
0:88 times the Bureau unit. The ratios are given as obtained both 
from the stationary and from the rotating lamps, and it is interest- 
ing to note the differences between the two values. In every case 
the ratio obtained from the rotating lamps is lower than that 
obtained from the stationary lamps. 


Table II.—Values of Units of Different Laboratories in Terms of the 
Unit of the Bureau of Standards. 


Values in terms of В.В. unit. 
Units of various laboratori es. 


Stationary | Rotating 
lamps. lamps. Means. 
Bureau of Standards unit 1:000 1:000 1:000 
Reichsanstalt unit. 1:001 х 0:88| 0:996 x 0°88| 0°998 х 0°88 
National Physical Laboratory unit | 0:987 0:981 0:984 
Laboratoire Central unit ........ 0:085 0:078 | 0:982 


It is seen from Table II. that the unit of the Bureau is equal to 
109 ofthe Reichsanstalt unit to within the errors of measurement. 
Since the unit was originally obtained in this way nearly four years 
ago it indicates that the Bureau has maintained through incandescent 
lamp secondary standards & unit which, compared with the unit of 
the Reichsanstalt, has not changed appreciably in that time. But 
though the Bureau has been able to maintain for several years а con- 
stant unit by means of incandescent lamp secondary standards, and 
could probably continue to maintain it in this way for an indefinite 
period, nevertheless the need of a suitable primary photometric 
standard is fully recognised and an investigation of primary stan- 
dards will be undertaken in the near future. 

It is evident from Table II. that the value of the British candle 
obtained from the Hefner by the use of the fraction 0°88, which is 
supposed to represent the mean of the best determinations of the 
ratio, is not the same as the British candle defined in terms of the 
Harcourt (10 с.р.) pentane lamp at the National Physical Laboratory. 
The difference is about 1:5 per cent., according to the values given 
in Table II.; but, as will be seen later, there is an uncertainty in 
this ratio amounting to several per cent. Before passing to & brief 
résumé of the recent determinations of the ratios of the three lamps 
recognised as standards in England, France and Germany, it is 
desirable to call attention to the approximate agreement between 
the bougie décimale, the British candle, and the candle in use in the 
United States in the testing of electric lamps. The differonce of 
about 2 per cent. is small compared with the accuracy usually ob- 
tained in industrial photometry, and no serious results would follow 
& compromise by which the three countries would agree upon a unit 
to be the same for all. This highly desirable end will become more 
difficult of accomplishment each year, as a higher accuracy of 
photometric measurement is demanded, and even now a change in 
unit of over 1 per cent. would be felt in the United States. Un- 
fortunately the unit of Germany is so different from all the others 
that it would probably be impossible to agree upon a unit common to 
the four countries, but the ratio of the Hefner candle to the candle 
of France, England and the United States could b» accurately fixed. 


Table I.—Vulues of Candle-power and Current Obtained at the Different Laboratories. 


Bureau of National Physical Laboratoire ? National Physical Bureau of 
| Volt Standards. Laboratory. Central. Reichsanstali. Laborator y. Standards. 
Lamps. . MEE == ! 
, 98€- | Candle Candle. C.p. in bougies C.p. in Candle Candle- 
| power Current. power. Current. "jr imales, | Current. Hefner's,| Current power Current. power Current. 
B.S. No. 44 ...... 49-0 Г 17:4, 1:3326 | 17:6; 1:3330 17'7, 1:8825 1:333 17-73, | 1°3330 | 17:3. | 1:8325 
В.В. No. 45. 49-0 : 173, 1:3304 | 17:6; 13306 17°55 1:330 1:881 17:4, 13306 | 17:2, | 1-3302 
B.S. No. 48. 49:5 17:3, | 1:3225 | 17:6з 158229 17:5; 1:323 1:823 17 бо | 1:3230 ` 17:2, 1:3225 
B.S. No. 49 ...... 49:5 17:5, | 1:3801 | 1779 | 1:3302 17°75 1:3295 1:830 17:7, | 18805 | 17:5, | 1-3301 
В.8. №. 50 ...... 49-5 | 1738. | 13283 | 175ь 18284 17°50 1:328 1:328 17-5o 13288 | 17:8, 1:3282 
B.S. No. 64 ...... | 505 5. 177, | 13328 | 17:95 , 13825 | 18:0, 1:333 1:833 18:0, 148881 17:6, 1:3328 
Means. 174, | 18294 | 17-7, 1.3296 | 11-6; 13293 | 197, 13297 | 176: | 13298 | 17-4, | 18294 
B.S. No. 4 ...... 109-0 | 162, | 05973 | 16:5, 05975 0:5965 0:597 16:5, | 05975 | 16:15 | 05974 
B.S. No. 7 ...... 108:0 | 15:9, | 0:5947 | 161, 05944 0:5937 0:594 16:2; | 0°5946 | 15:8. | 0:5944 
В.В. No. 8 ...... ' 1090 | 160 0:5851 16:8, — 0:5852 0:5850 0:584 16:8, 0:5852 | 16:05 0:5850 
В.В. No. 11. 109-0 157. | 0:5936 | 16°0; , 0:5938 0:5932 0:593 16:0. | 0:5989 | 15:8, | 0°5937 
B.8. No. 30 ...... 109-D ' 157. | 05852 | 16:0. | 0°5855 0:5818 0:585 16:0. | 0:5855 | 15°73 | 0:5854 
B.S. No. 40 ...... 109:0 | 162, | 0:5984 | 16°73 | 0:5986 0:5970 0:598 16:6, 0:5986 | 16:8, | 0:5984 
Means ...... | 16:0, | 0:5924 | 162, 05925 0:5917 0:5928*, 16:3; | 0:5926 | 15:9, | 0:5924 


* The current values in this column were only given {о three decimal places by the Reichsanstalt, but since the corrections for difference in 
value of the standard cells amounts to five in the next place for the rotatiog lamps, and is the same for all the lamps, the mean is increased by five 


in the fourth decimal place. 
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The question of a uniform unit is to be distinguished from that of | finely powdered oxides it is evident that а conducting binder ог а 


а uniform standard lamp in terms of which the unit is expressed. 
Thus at present the Carcel lamp in France has ап intensity of 9:6 
bougies décimales, and the Harcourt pentane lamp in England has 
an intensity of ten British candles. Only in Germany has the 
standard an intensity of one unit, and even here in stating the 
intensity the word candle is affixed (Hefnerkerze). Of course it 
would be very desirable to adopt а common standard as well as а 
common unit, but the adoption of the unit is the more important 
of the two. As soon as an entirely satisfactory standard is pre- 
sented, its general adoption will probably follow, and this is much 
more likely to result if the adoption of a new standard does not 
entail the adoption of a new unit. The Hefner lamp was recom- 
mended by the Geneva Congress as a secondary standard, but owing 
partly tothe fact that the Hefner was not found as satisfactory in 
other laboratories as it had been found at the Reichsanstalt, and 
partly, no doubt, because of the different value of the unit, its 

eneral adoption did not follow. The Carcel continues to be used in 

rance, and the Harcourt pentane lamp is coming into general 
favour in England. 

In response to requests from the Commission appointed by the 
Paris International Congress of Gas Engineers in 1908, determina- 
tions of the ratios of the three units have been made, and the results 
are summarised in Table III. 


Table III.—Summary of Ratios of Hefner, Harcourt (10 c.p.) and 
Carcel Lamps. 


Harcourt Harcourt 
== (10 е.р.) — (10 e.p.) 
Hefner. einer. Carcel, 
Reichsanstalt (using an electric com- | 
parison lamp) .................... 109 | 107 1 02 
Laboratoire Central (using an eleotric | | 
comparison lamp) ................ 1076 , 1076 1:00 
Laboratoire Central and Laboratoire 
d'Essais (direct comparison)........ 10:72 10:73 1:009 
National Physical Laboratory ........ 10 95 10°69 1:024 
Ratios computed from Bureau of Stan- 
dards incandescent lamps .......... 11:19 10:73 1:043 
Best previous values (Bunte).......... 11:4 10:87 1:05 


It is seen from this table that the best agreement is obtained 
in the ratio of the Carcel lamp to the Hefner lamp, whereas 
discrepancies amounting to 4 or 5 per cent. occur in the other 
ratios. ‘The most important result to engineers is the discrepancy 
in the ratio of the Hefner candle to the British candle as 
given by the Harcourt (10 c.p ) lamp. It would seem that the 
candle in use in the photometry of electric lamps in the United 
States is sufficiently different from the British candle, as obtained 
through Harcourt (10 c.p ) pentane lamps, to justify defining the unit 
obtained through the Hefner by use of the ratio 0°88 as the candle 
instead of the British candle. It is hoped, however, that the sugges- 
tion made in а previous paragraph in regard to ап international 
unit may be carried out, and that by а constant intercomparison of 
ihe standards of the different countries by the interchange of electric 
incandescent lamps the unit nray be maintained uniform. 


—̃ —— 


NEW DEVELOPMENTS IN ARC LAMPS AND HIGH- 
EFFICIENCY ELECTRODES." 


BY G. M. LITTLE 


Ares for lighting may be formed between electrodes of many 
different kinds. This Paper deals with the development of the 
so-called magnetite electrodes and of a lamp suitable for burning 
them. А few points of comparison between these metallic-oxide 
electrodes and carbon electrodes will be considered, and some of 
the many interesting advantages 55 by the metallic- oxide 
electrodes and lamp will be touched on. Among these are the long 
life, high efficiency and good distribution and colour of light. 

The magnetite electrodes were so named because magnetite is 
usually one of the constituents of the negative or cathode, but it 
would be more satisfactory to call them metallic- oxide electrodes, 
as, in addition to the magnetite, there are always at least two other 
oxides present namely, oxide of titanium and oxide of chromium 

These electrodes are made in a very different manner from the 
carbon electrodes. As is well known, the latter are squirted or 
moulded from a plastic mixture, and are baked, the carbon furnish- 
ing sufficient mechanical strength and electrical conductivity. A 
metallic-oxide electrode cannot be made this way, for it is a familiar 
fact that & fine powder is a poor conductor, no matter of what it is 
composed, and as these electrodes are made for the most part from 


* Paper read before the National Electric Light Association, Washing- 
ton. Slightly abbreviated, 


conducting case would have to be used. In practice, the mixture 
of oxides is tamped into a thin iron tube and the end sealed in 
an arc 

The oxides have distinct and separate reasons for their presence. 
The titanium oxide has the property of rendering the arc luminous; 
and it may be here noted that the metallic-oxide arc is a flame arc, 
the light not coming from a crater as with carbons. The oxide of 
iron gives conductivity to the fused mixture when cold, the other 
oxides being conductors only when hot. The oxide of chromium 
prevents a too rapid consumption, so that by its use an electrode 
may be given a very long life. | 

The positive, or anode, used with these metallic-oxide negatives 
is generally a metal, and is consumed much more slowly than the 
negative. This is contrary to what would be expected, judging by 
the action of carbon electrodes. 


Bright Reficction~ | 


Non-Luminous 


Non- Luminous | 
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Fic. 1 


A—Metallic Arc with Negative below. 
B—Oandle Flame, 
O—Metallic Arc with Negative above. 


There are a number of advantages possessed by the metallic arc 
over the carbon arc. Inthe first place the efficiency is much better ; 
that is, a metallic arc lamp operating on a 4 ampere current with 
approximately 65 to 70 volts at the arc will give a light equal or 
superior to that of a 6:6 ampere, 75 volt, direct current, enclosed 
carbon arc lamp. 

The distribution of light is far better. This is owing to the fact 
that in the enclosed carbon arc practically all the light comes from 
the crater on the flat under-surface of the upper electrode, most of 
it being thrown down and not serving to illuminate the street 
between lamps. The light from the carbon arc itself is weak and of 
a blue colour. This is very pronounced at times, especially if the 
flat under-surface of the upper electrode is somewhat inclined, thus 
hiding the crater. In the case of the metallic-oxide electrodes, the 
arc is itself the source of light, practically none coming from the 
crater, except by reflection The metallic arc is much like a candle 
flame, having its luminous and non-luminous zones. The light is 
brightest near that end of the arc which is next to the negative 


A 


B 


Fia. 2. 


A—Showing how the ends of Oarbons waste away to a bevel before using the down 
- draught of air. 
B—Showing accumulation of sponge-like 1 8 5 of soot before using the down draught 
of air. 


electrode, and comes from a hollow cone-shaped mantle of volatilised 
oxide of titanium rendered incandescent by the heat of the arc, just as 
in the candle flame the light comes from a hollow cone-shaped mantle 
of carbon particles made white hot by the heat of the flame. 

The voltage required to maintain a metallic arc is less than that 
of an enclosed carbon arc. It is a familiar fact that an enclosed 
carbon lamp will not burn properly with the аге voltage down to 
65, while a metallic are will burn well at less than 55. Metallic 
arcs are adjusted to burn at from 65 to 75 volts in different cases, 
while the carbon arcs are all set at 80. This is а very evident ad- 
vantage in favour of the metallic arc, as more lamps may be put on 
a circuit without raising the voltage on the line. 

The life of carbon electrodes, as a rule, is not over 150 hours, 
while the metallic-oxide electrodes can go considerably longer. 

The uniform white colour of the metallic arc is in marked соп: 
trast to the changeable blue and white of the enclosed carbon arc. 
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As the metallic-oxide electrodes are not burned “ enclosed,” there 
is no inner globe required on the lamp. | 

While it looked easy to secure all of these advantages, many diffi- 
culties appeared, but they have now practically all been overcome. 
In the first experiments the electrodes were trimmed with the 
anode or positive above and the negative or metallic-oxide electrode 
below, just as carbon lamps are trimmed, but a number of troubles 
presented themselves. 

1, The bright portion of the arc was near the surface of the lower 
electrode, which cast a large shadow. 

2. The light reflected from the brilliant surface of the fused slag 
on thelower electrode was thrown upward, and could only be partly 
saved by using a reflector. ' 

8. Ап under-feed mechanism was seen to be necessary, ав, con- 
trary to the action of carbon electrodes, the negative metallic-oxide 
electrode is the more rapidly consumed. 
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Fio. 3. 


The down draught of air forces the soot to take the path shown by the dotted line, 
effectually keeping it from touching or depositing on anything. 


4. Only а comparatively short metallic-oxide electrode could be 
used, as a long one would necessitate the use of an unwieldy long 
glass globe. ‘his would limit the life and could only be met by 
adopting a negative electrode of large diameter, which it is evident 
would be undesirable. 

5. A particularly undesirable feature was the gathering of a 
large amount of reddish soot that would collect in spongy masses 
around the electrodes, obscuring the light. This had to be removed 
by some mechanical means, such as scraping or shaking it off, and 
one ЕОР other than the glass globe had to be provided to 
catch it. 

6. The negative or metallic electrode was seen to burn to a blunt 
taper point, causing the arc to be very unsteady, as it tended to 
leave the end and run up the side in the manner of the carbon arc 
when flaming. 


As noted above, the bright portion of the metallic arc is located 
near the surface of the negative electrode, and it was seen to be very 
desirable to burn the electrodes with the negative above, thus 
getting the bright portion of the arc in such a position that the 
shadow thrown down would be less, and that the light reflected from 
the brilliant surface of the fused pool of slag on the negative electrode 


Fia. 4.—PATH TAKEN BY AIR CURRENTS IN LAMP, 


would be thrown down and utilised instead of being thrown upward 
and wasted. The other advantages, noted above, possessed by the 
carbon lamp would be retained if this inverted position of the elec- 
trodes could be made practical. 

The first attempt to burn the metallic-oxide electrode above and 
the metallic electrode below showed that there were serious 
obstacles to be overcome before it could become a practical method. 
In the first place, the electrode would not keep & square end, but 
would waste away on one side, and the are would run up this bevel, 
or slope, giving a very unsteady light. In the second place the 
volatilised oxides of iron, chromium, titanium and so forth would 
condense on the sides of the electrodes and hang down as a fringe 
or curtain, hiding the light. 

The first means taken to overcome these troubles was the in'ro- 
duction of а rotating draught of air around the arc. This had the 
effect of forcing the arc to hold toa central position, stopped the 
crooked burning and steadied the light, but did not take care of the 
fumes. Attempts to blow the fumes away sidewise gave only 


partial success. Finally, a current of air was directed down around 
the arc, and this gave excellent results. The electrode burned 
perfectly square, and the clean layer of air prevented any gathering 
of fumes. This was a very marked advance, as it did away with 
any need for a mechanical scraper or shaker, the soot practically 
all passing out of the chimney and not requiring to be caught in 
any receptacle, the globe remaining clean. 

When burning metallic-oxide electrodes with the metallic oxide 
stick below, copper was used as an anode with fair results. On re- 
versing the position of the electrodes, it was found that the new 
conditions made it possible to improve on the action of a pure copper 
anode, and a number of changes were accordingly made. In the 
first place, if the arc plays for a time on pure copper, it will oxidise 
the surface. This oxide will fuse to a slag that becomes an insulator 
when cold, and on starting a cold lamp it is necessary to strike the 
electrodes together hard enough to break through the sl To 
strike such a hard blow is undesirable, as if it is done while the 
lamp is burning—for example, when feeding—it is liable to spatter 
the tused slag out on to the glass globe. A simple remedy for this 
consisted in using an anode containing metals or alloys whose 
oxider, when fused together, would make a slag that is а good ооп- 
ductor when cold. The steadiness of the light largely depended on 
the composition of the slag, its uniformity and temperature. The 
anode surface is at all times covered with this slag, which slowly 
dissolves the metal and is itself slowly volatilised. If the arc plays 
on bare metal it consumes. it rapidly, and it was found desirable to 
secure this slag cover from being knocked off. This was accom- 
plished by providing а rough surface for it to cling to, and by run- 
ning the entire anode tip very hot. 

A characteristic property of the metallic arc has b2en a very 
noticeable dying down or dimming of the light, which occurred 
at irregular intervals, especially after the electrodes had burned for 20 
hours or more. These dim spells would last from a few seconds to 
two or three minutes, when the normal brilliancy would return. 
This is explained as follows: In the.metallic arc the brilliancy is 
largely due to the presence of volatilised -oxide of titanium, and 
anything that interferes with the uniform evolution of vapours of 


Fic. 5.—D1acram or CONNECTIONS. 


titanium will cause the light to fall—for example, the presence of 
a high percentage of highly fusible oxide of chromium. This oxide 
of chromium is volatilised at a slower rate than the oxides of 
titanium and iron, and after the electrode has been burning some 
20 hours the.slag on the end of the cathode has become very rich in 
oxide of chromium, which forms а film on the surface of the fused 
pool of oxides. When the film is not present there is a plentiful 
evolution of oxides of iron and titanium, and there is a bright arc. 
The oxide of chromium can be seen to gather on and finally entirely 
cover the surface of the pool. This stops the evaporation of 
titanium and iron, and the light burns to a bluish colour and dies 
down until the chromium film is burned away again. This trouble 
was met by modifying the mixture in such a way that the oxide of 
chromium could not separate from the oxides of iron and titanium, 
thus doing away with the film on the surface and entirely doing 
away with the dim spells. 

.In carbon lamps there was very little done to keep the impurities 
volatilised from the carbons from depositing on the globe. This 
trouble had to be met by the carbon manufacturers, who were 
prodded up to produce carbons containing less than 0:2 per cent. 
of impurities, but this means was not to be considered in the case 
of the metallic-arc lamp. The metallic arc electrodes, being chiefly 
composed of oxides of iron, titanium and chromium, do not burn 
away to an invisible gas, as does & carbon stick, but are volatilised 
bodily, and the vapours instantly condense, on leaving the arc, to & 
fluffy reddish soot that settles on everything it touches, so that a 
chimney is а very necessary feature in the lamp. This soot, if it 
comes in contact with the reflector or globe, will smudge them 
7 in 10 minutes. As was noted before, a current of 
air flowing down around the electrode served admirably to keep it 
clean, so it was applied to the reflector and globe with gratifying 
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re sults. - А thin layer of air is introduced at the top of the reflector 
and forms a shield through which the soot-laden air cannot pene- 
trate, so that the reflector and globe will keep clean for a long time. 
As the air currents play слер an important part in this lamp, it 
became necessary to do a large amount of experimental work on 
the design of an air intake and of a chimney top. The chimney 
could not be made long enough to cause a very powerful draught, so 
the wind was very apt to blow down it; but by persistent effort the 
openings have been so designed that the wind may blow from any 
direction (up, down or sideways), and the only effect is to increase 
the natural draught in the lamp. Incidentally, the increasing of 
this draught actually centres the arc and holds it remarkably quiet. 
It was found advisable to run the lamp at 4 amperes and 65 to 
68 volts at the arc with a cut-out set at 85. This low cut-out 
‘was made possible by the inverted position of the electrodes and by 
the peculiar arrangement of the air draught, which prevented any 
tendency of the arc to flame or to run up the side of the electrode. 
Without these features a cut-out of 100 to 110 volts would be neces- 
sary. As the power factor at which the lamps operate depends largely 
on the amount of variation of voltage in the arc, this 85 volt cut-out is 
seen to be very desirable. In actual service the lamps, including a 
mercury arc rectifier, run very well at from 65 to 70 per cent. power 
factor. In several places above we have described special conditions 
that must be obtained for getting the best results with these elec- 
trodes, and these conditions, of course, must be supplied by the 
lamp in which they are burned. 

e special conditions described with regard to draughts are 
obtained by the down-draught tube, which directs the current of air 
down around the electrode, another current of air over the reflector 
and circling around the globe forming a means of protection to 
them, and a special construction of top and case for giving proper 
draught conditions when under all conditions of wind. 


ANNUAL REPORT OF THE ELECTKICAL INSPECTOR 
OF FACTORIES. 


We give below the Report (somewhat abbreviated) by 
Mr.G. S. Ram, Н.М. Electrical Inspector of Factories, which has 
just been issued. After referring to the general progress of 
electrical power, as shown by The Electriciun tables of electri- 
city supply undertakings, the report proceeds as follows:. 

ACCIDENTS REPORTED DURING 1906. 
I.—Accipents AT Exvecrricat. STATIONS ок ELECTRICITY SUPPLY 
COMPANIES OR LOCAL AUTHORITIES. 
Non-electrical. 


Description. Non-fatal. Fatal. 
i. At engines, pumps and generators ............ 14 "E 
2. At boilers and steam plant ................... 84 2 
8. At coal handling plant ...... EXE T" 8 e 1 
4. Falls e ehh РРА . 58 gd 4 
5. Struck by falling bodies ......... Pesessées es 28 e — 
6. Miscellaneous .................. Vaude pa dares 68—200 .. 1—8 
Electrical. 


1. Atswitchboards when engaged in ordinary routine 

work, mostly due to faulty design of apparatus 9 
2. Cleaning, repairing, &c., at live“ switchboards 13 $e. 4 
8. Cleaning, repairing, or other bandling of switch- 


boards supposed to have been made dead: 
(a) Skilled persons .............. „з... — - 
(b) Unekilled persons — — 
4. Adjusting brushe s 6 .. — 
5. Miscellaneouuꝶ e q ꝶ .. 9—37 .. 1—2 


The mechanical accidents show an increase of 20 per cent. over 
the previous year, but the increase lies under the heading of miscel- 
laneous,“ and ів not due to the growth of any particular class of accident, 
Those under Class 1 are mostly due to the bandling, generally oleaning, 
of machinery in motion. Those under Class 2 are of а general nature, 
and include burns and scalds. The two fatalities were due to the failure 
of a thermal storage vessel, the precise cause of which up to the time of 
“ови has not been ascertained. The matter ів one which will no doubt 
form the subject of a Board of Trade inquiry. The stornge vessel was a 
steel drum, about 25 ft. in length and 5 ft. diameter. It was projected 
through the roof of the boiler-house and through a brick wall of a build. 
ing some distance away, the boiler-house being practically wrecked. One 
of the men killed was an inspector of a boiler insurance company, who 
had been specially called in to examine the drum on account of a leakage 
which had been discovered a day or so previously, and was actually en- 
gaged in his investigation when the drum exploded. The fatality under 
Class 3 occurred to a man when trimming coal in a coal bunker, a quantity 
of coal sliding down and burying him. The next class (falls), as usual, 
is large, and includes four fatalities. — As I have previously pointed out, 
many of these accidents could be prevented by the use of properly railed 
gangways or platforms and fixed ladders. For instance, it is a common 
‘occurrence for a man to have to manipulate the hand wheel of a large and 
‘generally stiff valve, at a considerable height from the ground, from a 
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rickety ladder, where it would be quite practicable to fix a permanent ladder 
and platform. The provision of proper and safe access to valves is frequently 
overlooked. In boiler houses, particularly where water-tube boilers are 
used, there are often gaps between the brickwork of boilers, economisers, 
flues, &c., which might readily be bridged over by railed gangways. 
Although ladders may be provided at various points, the men will take 
the short cut and step or jump over the gaps, risking a fall from 10 ft. 
to 20ft. One of the fatalities in the table occurred in this way. 

The electrical accidents reported show only a very slight increase over 
those of the previous year. In Class 2, cleaning or repairing “live” 
switehboards, which includes one fatality, it is often open to doubt 
whether the work could not have been done at a time when the pressure 
might have been cut off. In the fatal case, the man was repairing 
switch gear, close to other live and unprotected switch gear, against 
which he stumbled. The pressure was 10,000 volts. Two accidents 
from short-circuit occurred to persons when taking measurements of 
“ live” switchboards with metal rules. Another befell а man when 
making a sketch of а sub. station by coming into contact with a live 
switch at 10,000 volts pressure. Of the miscellaneous accidents, 
three were due to defects in hand-lamps, whereby the persons holding 
them received severe burns. The fatality was due primarily to the in- 
sufficient protection of an instrument transformer placed in a subway. 

The corresponding electrical accidents at private electric generating 
stations number 14 non-fatal and no fatalities, and are of no special 
interest, 

II.—REPORTED ELECTRICAL AccIDENTS IN FACTORIES, ENGINEERING 


Wonxs, &c. 
No. Description. Non-fatal. Fatal. 
1 { (a) Areing of switches JUuav s c 4 bue pPEP RESP 28 e — 
\ (0) Arcing of fuses ............. e ЫЕ, 10 — 
2 Arcing at fuses, when replacing fuge wires .... 14 — 
8 Unprotected conductors, switches, terminals, 
(USES; % 1 "TE | 
4 Faulty apparatus (other than switches). . 37 . 2 
5 Working on live conductors :— 
(a) Skilled persons ............ c EE E . 1 
(b) Unskilled persons.............. Sans 5 — 
6 Flashing at motor brushes when adjusting .... 9 — 
7 Electric travelling oranes :— 
(a) Unprotected electrical apparatus in 
Griving-Cage .................. T 3 — 
(b) Faulty apparatus .......... EE we oed 3 — 
(c) Carelessnes8 ................ — 9 — 
8 Miscellaneous accidents in testing electrical 
apparatus in course of manufacture. 22 1 


9 Miscellaneoun ss 21-191 .. 3—8 


The electrical accidents reported as having occurred in factories, engi- 
neering works, &c. (Table II.), show a considerable increase over those of 
the previous year, the number having risen from 122 to 199, or over 60 per 
cent., including eight fatalities against four in the previous year. The 
increase is scarcely to be wondered at in view of the greatly extended use 
of electricity and to the fact that the necessity of proper precautions being 
taken is often not realised by the occupier, who accepts the lowest tender 
for his installation without being aware that the price is low because the 
apparatus is inferior and often without elementary safeguards. There is 
little, if anything, new in the nature of the accidents and any comments 
which I make upon them must negessarily be in the nature of repetition 
of the remarks I have made in former reports. 

Burns from the arcing of switches in ordinary use, 1 (a), are often due 
to faulty construction of the switches or to the absence of any cover or 
guard. Not infrequently the accident occurs at a motor starting el. 
The double-pole switch is put on and & flash burns the oper&tor's hand, 
sometimes even when there is & cover, owing to the flash paseing through 
the slot provided for the handle. This variety of the accident is nearly 
always due to the use of cheap and flimsy switch gear, It arises primarily 
from the starting switch being of inferior construction, generally much 
too small for the motor it has to control. The contacts are burnt up, 
the spring is weak, and the lever will stick in any position. The motor is 
stopped by turning off the double- pole switch aud the lever of the starting 
switch fails to automatically move back to the starting position. This 
failure is not noticed by the attendant; consequently when he proceeds 
to start the motor on the next occasion, he turns on the double-pole 
switch on what is practically a short circuit. If the double-pole switch 
is a good one, probably nothing serious will happen—the fuse will 
blow and there is an end of the matter. The switch will, however, gene- 
rally be of a similar class to thestarter. In all probability its blades are 
very thin and are bent or there is too much play in the spindle, with the 
result that proper contact is not instantly made. I have often found 
switches in such a condition that the blades fall actually on the tips of 
the fixed contacts instead of at the sides or between the clips as intended, 
and which cannot be switched ‘‘ home” without much joggling or side- 
ways straining of the handle, or even, as in one of the accidents reported, 
by shoving them into position with a screwdriver. The result of attempt- 
ing to use a switch of this character with the starting resistance short- 
circuited can well beimagined. There is a big flash and the man’s hand 
and face are generally badly burned. The flash is so violent, generally 
short-circuiting the mains at the switch, that protection of the switch b 
a cover having a slot for the handle is useless, as the flash comes throug 
it. Many switches are now designed with the handle attached to an 
extension of the spindle, so that no slot in the cover is required, and are 
consequently to be preferred. 

The accidents from the arcing of fuses, 1 (b), are due to the use of un- 
protected bare metal fuses. Six of them were at motor starting panels, 
the fuses being fixed close to the double-pole switch and consequently 
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close to the man handling the same. In each case the fuse exploded at 
the moment of switching on, due, іп ecme cases, іо the failure of the 
automatic cut-off action of the starting switch referred to above. This 
arrangement of unprotected fuses I have detcribed in previous reports 
as a trap. 

The лаа from arcing at fuses when replacing fuse wires (2) were, 
with two exceptions, due to short circuits, and, as I have previously 
pointed out, are wholly preventable. They are due to the use of bare fuse 
metal clamped directly to the fixed terminals, which are always '' alive," 
whilst the opposite poles are close together without any dividing parti- 
tion between. Such fuses are no doubt cheap, but they invite accidents 
from short-circuit on every occasion when the fuse wire requires renewing, 
Tbese fuses are often used on motor starting panels, and although there 
is almost invariably a double-pole switch on the panel the fuses are fre- 
quently connected on the wrong side of the switch, so that even when the 
switch is “off the fuse terminals remain “alive.” The renewing of 
fuses is a matter which should invariably be entrusted only to an autho- 
rised and competent person, otherwise fuses of a wrong size, probably 
much too large for the circuit, will often be used. The descriptions of 
the persons injured under this heading show that the operation was 
attempted by a labourer, a grinder, a carpenter and an engine-driver, 
amongst others, with disastrous results in each case. That the acci- 
dents were, however, due primarily to the dangerous type of fuse is indi- 
cated by the fact that in six cases they occurred to “ electricians,” who 
would presumably be aware of the danger and take every care. 

Accidents due to unprotected conductors and apparatus (3) are nearly 
always preventable. The fatal one occurred owing to the terminals of a 
three-phase motor controller being unprotected. | 

The somewhat numerous accidents under the heading of faulty 
apparatus (4) occurred with one or two exceptions in connection with the 
use of portable appliances, generally lamps. The injuries were mostly 
severe burns to the hand due to short circuits occurring in the plug or 
the lamp fitting, or in the flexible wires where they enter the plug or 
lamp fitting. The severity of many of the burns is undoubtedly 
due to the circuits being too heavily fused, thus allowing very heavy 
currents to flow under short-circuit conditions. Three similar accidents 
occurred with electrical drills. Three accidents were from shock from 
portable lamps, one being fatal. In this case the system was three- 
phase, 400 volts, the lamp voltage being 230. The man was standing 
on iron floor-plates and there being a leakage in the lamp fitting which 
he was holding, he received the 230 volts through his body to earth. He 
shouted for help, being unable to move or release his hold of the lamp 
until assistance arrived and the current was switched off, when he fell to 
the ground and died in spite of efforts to restore animation by artificial 
respiration. I described and commented upon an exactly similar fatality 
in my last year's report. ö 

The other fatality under this heading occurred under very similar con- 
ditions. -The portable appliance was, however, а fan, of a type generally 
known as a “ desk fan.” The fan was placed ona shelf ina cellar in 
which pork was pickled. The floor was wet or very damp with brine. 
Two youths were in the cellar and one went to start the fan by turning 
on the switch in its base. He took hold of the pedestal of the fan with 
one hand and turned on the switch with the other. The fan was leaky 
and he therefore received a shock through his body to the ground, from a 
200-volt alternating supply. He pulled the fan off the shelf and stood 
rigidly holding it, unable apparently to drop it. He shouted to the other 
youth to turn off the current. This was quickly done at the main switch 
in the next room. Не immediately dropped the fan and fell to the ground 
and died in spite of medical assistance being at hand almost at once, This 
class of accident, shock to earth when handling portable appliances, is 

‚опе which should be more carefully guarded against. Wherever portable 
appliances аге used in places where the pergons handling them are not 
insulated from earth, special precautions should be taken, as there is 
always а 1 or even a probability that there will be a leakage in 
the portable appliance. As is evident in the case of these two fatalities 
the person holding the lamp or other appliance may be unable to drop it 
and a fatal shock is the result, even when low pressures are used. . The 
obvious precautions appear to be that the portable appliance should be 
connected to earth or that no part of the metal of the appliance which 

-oan be touched can under any circumstances become charged by leakage. 
It is not sufficient in the case of a portable lamp, for instance, that it be 
provided with an insulating handle (the lamp which caused the fatality 
described above had such a handle) unless arranged so that no metal can 
be touched. If there is a metal guard over the lamp, it should be 
attached to the fitting through the medium of a insulating sleeve. Where 
portable appliances are regularly used in factories, &c., as, for instance, 
electric irons in laundries, special care should be taken that there is no 
danger of shock to earth. 

A curious accident from shock occurred in a shipyard to a man stand- 
ing on the ground and touching tbe side of a ship on the stocks. Не re- 
ceived a severe shock owing to the whole ship having become charged up 
by reason of leakage from the portable or temporary electrical installation 
in use, A number of riveters and other men at work on the etagings 
algo received shocks. i 

The next olass of accident—working оп or near live conductors —ів 
indicative of the familiarity which breeds contempt of danger. Itis clear 
from the reports that, in most.of the oases where the 19 skilled persons 
met with accident, the work need not have been done while the con. 
ductors were alive. The fatal accident again shows the danger even with 
low pressures. It occurred to an electrician when running wires for a tem- 
porary light in an unfinished building for the use of some workmen. He 
omitted to tape up a joint before turning on the current, and subse- 
quently took hold of it and was killed by shock to earth at 200 volts. He 
probably held the popular but erroneous idea that with such a low 
pressure there is no danger. 


In опе case a youth was killed whilst trimming an arc lamp. He had 
lowered the Jamp to within a few feet of the ground, having previousl 
turned it out by the double-pole switch. He was standing on wet ground. 
The switch was of a faulty type, and although the lamp was extinguished, 
the circuit was broken on one pole only, one blade of the switch remain- 
ing just in contact on the otber pole. The lamp was therefore alive at 
200 volts above earth, the system being three-phase, 350 volts per phase. 
He vainly struggled to release his hold of the lamp until the switch was 
turned off by someone else, when he fell to the ground. Artificial respi- 
ration failed to save his life. It is an elementary requirement of most 
codes of wiring rules that a switch shall be incapable of remaining in 
partial contact. This switch, like many others in use elsewhere, had no 
spring or other provision to prevent it remaining in partial contact, and 
hence the fatality. А 

In addition to my ordinary inspections, І visited during the year, at the 
request of His Majesty’s Inspectors of Mines, several sub-stations on 
mines and quarry premises where the supply is taken from the mains of 
electrical power companies. 

In my previous reports I have described a number of the various dan- 
gerous conditions of electrical plant which I have come across during 
the year. Ihave again a similar selection to bring to your notice. They 
present different varieties of the same dangers which I have described 
before. Whilst in some cases they are excused on account of being 
merely the survival of old installations, perhaps considered good at the 
date of their erection, in others, the plant being of quite recent date, 
there can be no excuse on the score of antiquity, and there would appear 
to be none on any other grounds than those of thoughtlessness or neglect, 
Perhaps the most striking example is one which I found in an important 
generating station for public supply in regard to a switchboard for three- 
phase working at 6,000 volts pressure, which had recently been erected 
and pat towork. This switchboard was apparently satisfactory so far as 
the working platform was concerned, but the various passage-ways in 
connection with it were a series of death-traps. One long passage had 
on one side rubber-covered cables at 6,000 volts without any protection 
by metallic sheathing or casing, and on the other, exposed live terminals 
at the same pressure at frequent intervals. The floor of the passage 
was of iron, and 2 ft. 4 in. wide. The ’bus-bar galleries were even less 
inviting. In one of these there was on one side of the passage-way sheet 
metal for protecting glass water resistances, used in connection with the 
spark-gaps. On the other side, at about 1ft., 2 ft. and 3ft. from the 
floor respectively, were the three bare and unprotected 'bus bars at 6,000 
volts. The floor of this passage-way was of iron, and the clear width 
was about 18in.! In another the passage-way was а little wider on 
account of the absence of spark-gap resistances, and the edge of the iron 
flooring was fenced with an iron railing ; there was, therefore, a passage- 
way about 2 ft. wide, with the bare 6,000 volt ’bus bars on one side and 
the iron railing on the other. One would naturally suppose that such 
passages were never intended for uss when the 'bus bars should be alive, 
but such restriction did not appear to have been contemplated, as half- 
way along the gallery the 'bus-bars were divided by means of plug 
switches, with the idea that the two halves of the board might be run 
together or from independent generators. No means of access was, how- 
ever, provided for getting to these plug switches other than along the 
passage-way described. Even assuming that the attendant should safely 
reach the plug switches there was no room for him to work them, the 
iron railing being less than 2 ft. away. These plug switches were heavy, 
and would necessarily have to work stiffly in the contacts in order to 
make a good connection, and would, therefore, require a strong effort to 
work them. There was exposed live metal within 8in. or 4 in. of the 
handles, and the 'bus bars were, of course, close to, the combined 
arrangement being such as to offer a great and totally unwarrantable 
risk in operation. The safeguards, usually present in switchboards for 
extra-high pressure systems of this kind for preventing danger of aoci 
dental contact with live metal, were conspicuous by their absence, whilst 
the narrowness of the passage. ways and the provision of earthed metal to 
stand on provided all that could be wanting to contribute a maximum 
degree of danger. Other new switchboards in connection with the same un- 
dertaking exhibited a like disregard for safety. Thus, a single-phase 2,000.. 
volt switchboard had a long passage at the back, 2 ft. 10 in. wide, with iron 
floor. On one side bare terminals and 'bus bars were exposed at intervals 
all along. An undesirable feature, not infrequently met with, was also 
present here—namely, apparatus requiring occasional handling fixed on . 
the wall of the other side of the passage-way. In this case some of it was 
arranged in a particularly dangerous manner. Some high-pressure switch 
fuses for instrument transformers were fixed on the back wall at 6 ft. 
from the iron floor. In order to bandle them a man would have to stand 
with his back towards the live terminals of the main portion of the 
switchboard, one of which was so placed that he would almost юш 
touch it with the back of his head when handling. the switch fuses. It 
is difficult to account for the apparent reckless want of thought in cases 
such as this, where the danger is so obvious and of such serious kind— 
i. e., sudden death to the unwary attendant, particularly in view of the 
importance of the undertaking and the high standing of the makers of 
the apparatas. 

The risk of personal accident is closely associated with that of break- 
down of the supply, and it is often a matter of surprise that 16 is not 
more carefully guarded against as a pure matter of business. Want of 
foresight is frequently apparent in the arrangement of switchboards; 
thus, again, at the new generating station of an electrical power supply 
company, furnishing electrical energy for working tramways and for 
power purposes in collieries and for general supply in several townships, 
а class of supply which must necessarily be maintained. night and day, 
the main high-pressure switchboard was so designed that it could not be 
made dead for adjustment or repairs in sections ; consequently in order 
to carry out any work upon it in safety, the whole supply would have to 
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be shut down. In practice it would probably not be shut down, and апу 
repairs or other work would be carried out at considerable risk to the 
workers—a risk which could have been entirely obviated by a proper 
design of switchboard in the first instance. 

I noticed various other points of greater or less importance which had 
been overlooked in new stations. For example, in a generating station 
of a local authority for providing continuous current at 440 volts, the 
switchboard was placed so that it might have had plenty of clear space 
behind, but the advantage was entirely lost on account of rods and cables 
being fixed across so as to completely block the passage way. In another 
case of new work in a large station a glass-tiled floor had been laid be- 
hind the switchboard. The glass floor was only 20in. wide, and at the 
sides the iron framework projected an inch above the glass, thereby 
nullifying toa great extent the safety, as regards insulation, provided by 
the glass. A person doing any work behind the board would be likely to 
have his foot against or upon the metal frame. The projecting edge 
of metal was no doubt provided to „ретш him from slipping over the 
edge of the tiles, but this object could be easily attained with glass if the 
outer row of tiles were specially shaped for the purpose. 

In sub-stations, both new and old, I found many examples where 
safety had been ше коче for, and some where the means 
intended to procure safety added considerably to the dangers. In some 
colliery sub-stations, where it was important that the supply should be 
available continuously, the high-pressure switchboards were arranged so 
that it would be impossible, without great danger, to carry out any 
repair or adjustment unless by completely shutting down the supply. In 
two others Ї found that the consumers’ medium-pressure switchboards 
were within the sub-stations, regardless of the Board of Trade regulation 
that the sub-stations should be in the sole occupation of the supply 
authority. These sub-stations were supplied at 10,000 volts pressure 
three phase. The 10,000-volt conductors were of bare copper. The 
transformers and high-pressure switch gear were on one side of the room 
and the consumers’ switchboard on the other, with only a few feet space 
between. The arrangement of exposed high-tension conductors was 
dangerous in any case, and particularly so in view of the consumers’ 
employés having access. I made strong representations as to the 
dangers and as to the breach of the Board of Trade regulations, and 
it was agreed that the power company’s men should alone have 
access until suitable screens had been erected to entirely shut 
off all the high-pressure side of the room. The consumer, however, 
employed an electrical engineer who, perhaps, did not agree with my 
view of the danger, at any rate, as applying to himself, and contrary to 
the instructions of his employers, he, a few days later, went into one of 
the sub-stations and walked against a 10,000-volt conductor. That he 
was not killed was due to the fact that the current did not pass through 
а vital part of his body, but he was very severely burned about the legs. 
Subsequent inquiries slowed that this man had been previously employed 
in a high-tension generating station, and should therefore have been 
fully aware of the dangers. This fact merely emphasises the necessity 
of proper protection being provided equally whether skilled or un- 
skilled persons have access. I found other cases of extra high pres- 
sure sub-stations on consumers’ premises, where the consumer had access 
to the extra high-pressure apparatus without the sanction of the Board 
ot Trade, but where the шө being good there could be little objec- 
tion, à competent staff being also employed, who might reasonably be 
supposed to be as capable of looking after the sub-stations as any 
employée of the power company. 

In some less recent transforming sub-stations I found а form of 
tection provided for the high-pressure switch gear which distinotly added 
to the danger. The switches and bus bars were of bare metal exposed, 
but the whole switchboard was surrounded by an iron cage with а door. 
When any switching or replacing of fuses became necessary the atten- 
dant would therefore have to go into the cage, which was so confined 
that he would inevitably be in contact with its iron bars, thereby being 
in contact with earth, and would, besides, have insufficient room to work 
in. In some other underground chambers, far too &mall, I found some 
survivals of a bygone age in the form of protection of the high-pressure 
terminals of the cables by metal covers or bells. The terminals were 
bare, and, in order to get at them for any purpose, the bell, which was 
heavy, had to be lifted vertically with a very steady hand, or it would 
touch the terminals. An earth wire was attached to the bell, but in one 
case this wire proved to be very much alive! 

On factory premises I found the usual examples of exposed switches, 
terminals, &c,, in dangerous positions; that is to say, in places where a 
person who might accidentally touch the live metal would be in con- 
nection with earth, either by standing on damp ground or iron floor-plates 
or otherwise, and would consequently obtain а severe shock. One par- 
ticularly dangerous type of switch appears to be a universal favourite. It 
has two or more blades, hinged at one end, and held together at the other 
by a bar of insulating material, on the other side of which is the handle. 
The insulating bar is attached to the switch blades by studs or screws 
having heads or nuts on the handle side, and generally close to the handle. 
In the better makes of these switches these nuts or studs are covered by 
insulating caps, or are sunk in the bar and covered over with insulating 
material, but usually they project above the bar in such a way as to be 
naturally in contact with the hand of a person grasping the handle. The 
connections of the switch are variously arranged. In some the blades of 
the switches are only alive when the switches are in the “ on " position, 
in others the connection is through the hinged ends and the blades are 
always alive. The studs are therefore always alive when the switch is 
“оп,” and in some cases also when it is off.“ The danger is obvious. 
When the studs are close to the handle, asis frequently the case, a per- 
son may touch both studs with his hand when working the switch. The 
switches are often used as motor switches with 440 or 500 volts 
across the studs, with the result that the operator is likely to get 
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severely burned. When, as is often the case, such а switch is 
fixed over a damp floor or over iron floor plating, there is the 
additional danger of a serious shock to earth. In a previous report I 
described a fatal case of shock due to such a cause. The current was 
alternating, 250 volts. The victim was going to stop a motor. He touched 
one of the studs with his little finger in grasping the bandle of the switch, 
and, although the latter was of insulating material, he could not release 
his hold or pull the switch “ off" and was killed. I refer to this accident 
again, as the particular type of switch is being constantly supplied. I 
found them in new installations in factories, on cranes in docke, in elec- 
trical stations, &c., in dangerous positions. I also found them in use 
as high-pressure switches in sub-stations, 2,000 volts across the stude, 
and placed in dangerous situations where the person using them would 
bein contact with an earthed transformer case. A more dangerous trap 
could hardly be devised. з 

Questions as to guarding overhead transmission wires occurred in con- 
nection with a large private installation. The supply was by a three-phase 
system at 3,800 volts. The wires ran alongside and over roadways and 
foot s and places where people were working. Some system of pro. 
tection against falling wires seems necessary at such points, but none had 
been provided. . 

All the fatal accidents reported as having occurred on factory premises 
were due to shock from alternating current, at various pressures down to 
200 volts, no less than four occurring at the latter pressure. It is cus- 
tomary when fatalities occur at such low pressures for people to say tbat 
the victims must have had weak hearts. This view, however, is seldom 
confirmed, the post-mortem examination often proving the contrary. The 
danger with low pressures depends upon the path of the current through 
the body and the kind of contact. People who are responsible for elec- 
trical installations do not sufficiently realise the hidden dangers of low- 
pressure currents, and hence the weak-heart theory is brought out at 
every inquest, but until recently I had never heard of it being seriously 
put forward to account for a fatality where the pressure exceeded 5,000 
volts. | 

The following is а list of electrical fatalities occurring during the year, 
ineluding those not reportable under Ше Factory Act, so far as I have 
been able to ascertain them :— 


III.— ELECTRICAL FarALITIES IN 1906. — Reported under the Factory Act. 


| Voltage | Probable 
Date. Place. | Of | voltage System. 
system. | of shock. 
April ‘Wednesbury Esa is ни | 200 | Alt. three-phase 
May Belvedere ........ "m | 8,000 | Alt. single-phase 
June Blaina ................ | 250 | Alt. three-phase 
July ee Wednesbury ee % „ „ 0 | 3,000 Alt. three-phase 
July. Le6dg ou es eh saree 200 Alt. two-phase 
Sept. ..|Brimsdown ............ 6,500 ' Alt. three-phase 
Sept. Derbbß 200 Alt. single-phase 
Nov.. Ramsbottom .......... Bai 230 | Alt. three-phase 
Dec. ....| Seotstoun .............. 200 Alt. three-pbaee 
Dec.....| Burnbank ...... E 6,500 Alt. three-phase 
On Mams or ELECTRICAL Зоррих UNDERTAKINGS. —(Reportable to Board 
of Trade.) 
Jaly.... Near Glasgow ..... ... . 10, 000 | Three.phase 
MiNxINd.— (Reportable to H.M. Inspectors of Mines. Probably incomplete.) 


January. Lower Duffryn Colliery . :| 8,800 Alt. three-phase 
January | Cadeby Oolliery ........ 500 (?) 
May....| Emily Mine ............ 85 (2) 
July....| Cwmneol Colliery ...... 3,000 А Alt. three-phase 
July....| Cwmneol Colliery ...... 3, 000 Alt. three-phase 
August . Dean & Chapter Colliery .. 500 (?) 


RAILWAYS AND Tramways. —( Reportable to Board of Trade.) 


March. London—Notting Hill Gate 5,000 Alternating 
(Central London Rly.) 

March ..| Heywood ....... 9 500 А Contiuuous 

July... East Ham— Metropolitan | 600 Continuous 
Dist. Rly. | 

August ' Byker—North-EasternRly., 600 Continuous 

Sept. London—Mansion House 600 Continuous 
Station, Dist. Rly. | | 

Sept. Darlington 500 Continuous 


MisczLLANEOUS.— ON PRIVATE ConsuMERS’ Presises.—( Reportable to 
Board of Trade). 


| pud | lo d 
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ACCIDENTS IN FACTORIES DURING 1906. 


The Annual Report of Mr. G. S. Ram, which we give 
almost in full elsewhere, does not show any striking 
developments, but rather a lack of progress. Naturally, 
accidents have been somewhat more numerous during the 
past year owing to the more extended use of electrical 
power, the advantages of which are rapidly being recog- 
nised by most manufacturers. А certain number of acci- 
dents, due to carelessness and defects through wear and 
tear, are always likely to occur. Defective apparatus 
of a minor kind are certain to be used, the more so 
when the cutting of prices is carried to an excessive 
degree, Apparatus of a cheap, and often of a faulty, 
design, because it is cheaper to manufacture, is certain to 
be placed on the market, and will be used by those who 
regard prime cost as the essential factor and who look upon 
technical qualities as a matter of indifference, because they 
are more or less ignorant of the principles involved. Con- 
sequently accidents due to defective apparatus of à minor 
kind must be expected. ; 

It is discouraging, however, to lind that important new 
work is still apt to be carried out in such a way as to be a 
permanent source of danger to attendants and to be a dis- 
credit to the manufacturer. Mr. Ram describes, as he has 
on previous occasions, the death traps which he occasionally 
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discovers. They generally consist of high-tension switch- 
boards, in which so little room is left for manipulation 
that it is surprising how switchboard attendants can escape 
fatal shocks in manipulating certain parts of the mechanism. 
It is generally at the back of the board that insufficient 
space is left, where conductors are crowded together regard- 
less of consequences. Of course, it sometimes happens that 
space is necessarily rather restricted, and the owner may 
be quite unaware as to what is really desirable ; but in such 
cases, if he does not employ a responsible engineer to look 
after his interests, it behoves the manufacturer to see that 
proper provision is made for safe working. 

The other point which arises from Mr. Ram’s report 
is important as affecting the safety of the general 
public. Every year a certain number of fatal accidents 
occur through defective apparatus on low-tension circuits, 
such as lamp standards which have become alive through 
a fault, and have caused a shock sufficiently severe to be 
fatal to a person standing on wet ground, or on ground of 


such a kind as to make a good earth. The acceptance of 


the lowest tender may have something to do with acci- 
dents of this kind, but it is well to remember that faults 
are liable to occur in due time in all apparatus through 
wear and tear, and for this reason special attention should 


be paid to any fittings which may become a source of 


As Mr. Ram remarks, the fatal results of such 
This 


danger. 
accidents are apt to be attributed to a weak heart. 


theory, however, is really quite insufficient to account for 


such occurrences, and it is time that engineers recognised 
clearly that precautions should be taken such as will render 
accidents of this kind almost impossible. 

Having regard to the increasing use of gas as a motive 
power for driving generating plant, the paragraph in the 
report of the Medical Inspector dealing with carbonic oxide 
poisoning will be of interest to electrical engineers. During 
the past year 55 persons are reported as having suffered 
from poisoning of this kind, including four fatal cases. 
Twenty of these cases resulted from producer, Mond, or 
suction gas, and the causes mentioned are improper situation 
of gas plant, defective fittings, starting suction gas plant 
by the fan with the chimney valve closed, cleaning out 
scrubbers, &c., and defective gasometers. 

At times much has been made of the possibilities of 
electric power as a factor for improving the lot of the 
worker by enabling him to carry on his occupation in a 
more extended area, or very possibly in his own home. 
Judging from the report of Mr. C. JOHNSTON upon the 
cutlery industry at Solingen, this happy state of affairs 
seems to be realised to a large extent in that district. 
The town has a population of 50,000, and the surround- 
ing land a population of 120,000. There are 415 
factories of the usual kind, but in addition there 
are a very large number of “home workers, by which 
term is meant workmen who own their houses, generally 
with a garden attached, and at the back of this a small 
factory. There are no fewer than 1,475 factories of this 
kind in the district, and in them the greater part of the 
grinding and glazing of razors, scissors and pocket knives is 
carried on, the finishing processes being effected in the 
larger factories. The necessary machinery is driven by 
electric power, without the aid of which such decentralisa- 
tion would, no doubt, be difficult, | 
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Modern American Machine Tools. By C. Н. BNAMN, Professor 
of Mechanical Engineering, Case School of Applied Science, Cleve- 
land, Ohio. (London: Archibald Constable & Co.) Pp. 320. 18s, net. 
The object of this treatise is to show to the buyer and user 
the prominent characteristics of modern machine tools as now 
manufactured in the United States, the various points in which 
they differ and some recent data as to their performance. De- 
tails of design, construction, adjustments, &c., are not described 
further than is necessary for showing the prominent charac- 
teristic of each machine. 

The types of machines referred to include only machines 
which would be found in a general machine shop, special 
machinery for special manufactures being excluded. Chapter I. 
deals with planing machines ; cutting speed and horse-power 
are given for a number of machines. Electric driving is 
briefly discussed. Crank-planers (the word meaning a planing 
machine in which the motion of the table is derived from a 
crank), shapers and slotters are described in Chapter П. A 
few heavy milling machines are here discussed, on account of the 
close resemblance to the planer in frame, adjustment and feed. 

Chapter III., on engine lathes, contains much useful informa- 
tion as to cutting speeds and endurance with different air- 
hardening tool steels. The horse-power required for driving 
lathes is discussed, data from numerous tests being given. 

The succeeding chapters deal with turret lathes and other 


special lathes, boring mills (vertical and horizontal), drilling 


machines, gear-cutting, grinding machinery, punching and 
shearing machinery, screw-cutting machinery. The last 
chapter is on Tendencies in Modern Machine Design,” elec- 
tric driving, abandonment of belts in favour of gears or silent 
chains, use of high-speed steels, increase of number of cutting 
tools and other tendencies being referred to. The author gives 
a reminder that the use of the new tool steels means a redesign- 
ing of the entire tool to secure the increased power, speed and 
strength which are necessary. | | 

The book is not intended to be a treatise on the design of 
machine tools, and within the limits stated by the author ft 
forms an ideal volume. Our only grumblo is directed to the 
publisher's portion of the work. The book is printed in large 
type and on thick, smooth paper, the photo reproductions of 
the various machines probably necessitating the latter. The 
illustrations. are most excellent. These two conditions 
probably determine the somewhat high price of the book, 
but this high price will have the effect of restricting the 
number of purchasers. At a lower price, which, we trust, a 
second edition may render possible, the book should be in the 
hands of all designers, draughtsmen and foremen interested in 
machine tools. After all, the buyer and user of modern 
machine tools relies on the advice of his technical staff, and the 
more widely diffused throughout the staff is information regard- 
ing recent practice, the more judicious will be his investments 
in new machinery. | 
La Telegrapbie Sans Fil et la Télémécanique. By E. Monrer. 

Preface by Dr. E. BRANLY. (Paris: Н. Dunod & E. Pinat, 1906.) 2 fr. 

In his preface Dr. Branly rightly says that in a book such 
as this, intended for the general reader, it is unwise to load the 
subject with abstract scientific facts. The author has certainly 
avoided this error, and the result is an eminently readable, 
and, in most respects, correct exposition of the principles and 
practice of spark telegraphy. It cannot be said, however, 
that it is up to date, as its descriptions are limited to an un- 
tuned system. Syntonisation and directive methods are dis- 
missed in a page or two without any indication of their 
importance in modern practice or theory, and no mention is 
made of the many types of detector which have to a large 
extent taken the place of the coherer. 

One or two historical statements are not quite in accordance 
with fact. Mr. Marconi did not use a dozen Leyden jars in 
communicating between Dover and Boulogne, as stated on 
p. 65. Other slips of а like nature occur, though on the 
whole the author is wellinformed. The last chapter is devoted 
to a description of a mechanical arrangement invented by Dr. 
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Branly, by means of which a receiver may be made to perform 
automatically several distinct functions, according as one or 
other of a variety of properly-timed groups of sparks is trans- 
mitted. A résumé is included of alecture given by Dr. Branly 
in 1905, at which an example of this apparatus was shown 
which fired a revolver, started a fan, switched on a lamp, or 
energized an electro-magnetic at the will of the operator in the 
distant station. 
Die Turbinen fur Wasserkraftbetrieb. With Atlas. 
(Berlin: Julius Springer.) 86m. | | 
Those whose special branch of engineering is turbine design 
and installation will find in this book an exhaustive treatise 
on the subject. It is hardly a book for students who merely 
wish to acquaint themselves with the general principles of 
turbine design, as will be understood from the mere statement 
of the fact that there are 821 pages of text illustrated with 496 
figures, and in addition a separate atlas containing 46 beauti- 
fully executed plates which amount to working drawings of a 
detailed character. The text is divided into 28 chapters, and 
after the necessary statement and elucidation of the general 
properties of flowing water, the pressure on fixed and moving 
vanes and in pipes, &c., the author proceeds to classify tho 
different types of turbine, after which the work done by water 
flowing through a turbine is discussed. Chapters follow on the 
methods of design, on regulation, the general arrangement of 
the water supply ; in fact, every question which is connected 
with a water turbine installation is touched upon and receives 
thorough treatment. The atlas contains drawings of single, 
double, treble and quadruple Francis turbines, besides turbines 
of other well-known types, with complete details of the regu- 
lating apparatus and the constructional work connected with 
the turbine. The atlas itself forms a valuable collection of 
working drawings which can be understood by an engineer 
without the necessity of reading the text. 


By A. Pragr. 


A PRACTICAL LIMITATION OF RESISTANCE FUR- 
NACES: THE “PINCH” PHENOMENON.* 


BY CARL HERING. 


The object of the present Paper is to describe a limiting condition 
sometinies encountered in practice with resistance electric fur- 
naces, which appears not to have been known and was very unex- 
pected, and which may at times be serious and perhaps quite 
insurmountable. It applies to that type of resistance furnace in 
which the material to be treated forms the resister, in the form of 
a column of liquid in a trough, as distinguished from that type in 
which the resister is a foreign body like graphite of platinum, which 
is surrounded or enclosed by the materials to be treated. Of these 
two classes of furnaces, the latter is by far the simpler in theory, in 
practice and in operation. Innumerable difficulties encountered in 
the former are overcome in the latter, and it is probably a good 
rule to use the latter whenever possible in preference to the former. 

As the reason for using an electrical furnace instead of a com- 
bustion furnace is generally the high temperature it produces, the 
conditions encountered in practice which limit the temperature 
may become very important. In the present Paper the term 
limitation will, therefore, be used to refer to those conditions which 
limit the temperature. 

It is well known that if a wire be connected between the two 
poles of a source it will be heated to a certain temperature. Now 
if it be made shorter and shorter, and at the same time smaller and 
smaller in cross-section, so as to have the same resistance, it will 
become hotter and hotter, although the current and voltage, and 
therefore the watts, are the same. Jn other words, the watts per 
cubic inch are thereby increased. It might, therefore, be argued 
that by simply increasing the watts per cubicinch in a furnace any 
desired high temperature may be reached up to that of volatilisa- 
tion, which means the destruction of the resister. 

This, however, is not the case. A limit may be reached which 
is far below this temperature, due to a curious and surprising 
phenomenon which the writer has observed and which he has 
termed the * pinch phenomenon." This limit may at times be & 
very serious one, as it is sure to exist, and may sometimes 
limit the temperature to such a low value as to entirely defeat the 
object of the furnace. This phenomenon has, apparently, never 
been mentioned or described in the leading treatises, and there- 
fore does not seem to be generally known, and as it may at times 


* A Paper read before the American Electrochemical Society. Slightly 
abbreviated. 
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be a 5 limitation to the possible temperature in some 
electric aces of this class, it was thought that a description of 
it and its effect on their operation may be of interest to furnace 
designers. Theoretically, this curious phenomenon is also of con- 
siderable interest. Dr. E. F. Northrup, of Philadelphia, to whom 
the author described this phenomenon some months ago, took a 
great interest in it, and made a very thorough and able study of it, 
both from the mathematical and physical, as also from the experi- 
mental standpoint, including also the quantitative relations. His 
very interesting Paper was read before the American Physical 
Society on March 2nd. 

The phenomenon is as follows: When the current density in a 
liquid conductor in an open channel is increased sufficiently, the 
conductor will be found to contract in cross-section with considerable 
force, especially at a place where there is some slight obstruction in 
the channel, or where, for any other reason, the cross-section is less 
than the average. This contraction resembles the depression in 
plastic material that has been pinched between the fingers; as the 
column of liquid looks as though it were being pinched by some 
mysterious and invisible force, the writer termed it the pinch 
phenomenon," for want of & better name. 

In the adjoining figure, EE are the cold electrodes of such a fur- 
nace; Cis the column of liquid conductor which acts as the resistance, 
and P is one of these pinched contractions. The liquid on both 
sides of the contraction slopes like the letter V, with inclinations of 
45 deg. and over. The liquid will stay in this position, thus form- 
ing a stable state. The inclined surfaces of the liquid, though 
smooth, showed signs of great internal agitation, as though the 
liquid was continually running downhill, but was being as rapidly 
forced uphill again. It was & somewhat curious and interesting 
sight to see the surface of a liquid sloping at a steep angle and yet 
be in а stable state. The first impression was that a large leak had 
suddenly formed, and that the molten metal was rapidly flowing 
down and out through it; but it was soon found that the condition 
was а stable one. 

When, under these conditions, the current density is still further 
increased, this V-shaped depression becomes deeper and deeper 
until it finally reaches the bottom of the channel; this, of course, 
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breaks the circuit and the liquids then immediately flow together, 
only to be instantly parted again, thus forming a violent auto- 
matic interrupter of the current, accompanied by a spluttering of 
the metal, loud crackling sounds, and, incidentally, to the great 
disgust of the man who is running the furnace, as it means that 
the limit has been exceeded, and if the circuit is not opened at once 
at the switch, to allow the parted liquids to flow together again to 
their normal level, there is a strong likelihood that the reduction 
of the current will cause the core to freeze in this parted condition, 
which gives rise to serious difficulties in mending the break so that 
it will carry current again. 

If there is any dirt, infusible material, or pasty, poorly conducting 
slag floating on the surface of the liquid, it will naturally fall into 
this cavity, and as the conductor in the narrow neck is apt to 
volatilise, owing to the high current density, while the rest of it is 
apt to freeze, owing to the reduction of the current, the result is 
that a 5 break is apt to form, through which it may be very 
difficult and sometimes impossible to start the current again, thus 
requiring a dismantling and reconstruction of the furnace. It is 
obvious that this phenomenon places a limit to the current, which 
can be passed through a liquid resistance of given cross-section,thereby 
limiting the temperature which can be obtained. This limit may be 
far below that desired, thus completely defeating the purpose of the 
furnace. It, therefore, is an important factor to be taken into con- 
sideration by the designers of this class of furnace. What the limit 
of temperature will be will depend, of course, on the particular cir- 
cumstances ; it is evidently not possible to give any fixed rule. It 
may, perhaps, be subject to calculation, but this is doubtful, as this 
local pinching seems to be originally induced by some obstacle or 
contraction in the channel, which, being generally accidental, is not 
within the reach of mathematics. 

It is certain, however, that this tendency to pinching and con- 
sequent parting exists and must be guarded against. If, for 
instance, a portion of the channel is made smaller than the rest 
for the purpose of increasing the temperature locally, great danger 
exists that this phenomenon will defeat that purpose, and it should 
first be determined by experiment whether it will take place before 
dependence is placed on the operation of such a design. Under 
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some conditions this temperature limit will be quite low; with 
mercury, for instance, this pinch phenomenon will take place under 
favourable conditions before the temperature has risen appreciably. 

One of the experiments made by Dr. Northrup, at the writer’s 
suggestion, has shown that if the channel is quite uniform, the con- 
traction in cross-section will also be uniform over its whole length 
—that is, the level of the liquid will lower uniformly, and there- 
fore the danger of parting will not be so great. This explains the 
observation made by the writer that in a furnace of this type the 
liquid conductor kept creeping up on top of the cold electrodes, as 
at DD in the illustration, piling itself up in large quantities, and 
solidifying after it got there. Fresh material had to be added for 
some time to keep up the level, until the stable conditions were 
finally reached. This stable condition is different for each current. 


The question naturally arises, how can this pinch phenomenon 
be avoided ? As the forces which cause it—namely, radial pressures 
toward the central axis—are bound to exist, the only way seems to 
be to render them as harmless as possible instead of trying to 
resist them. To do this, the channel should be made as perfectly 
uniform as possible and kept free from obstructions. A very liquid 
flux should be used, if possible, to dissolve any solid foreign par- 
ticles and to float or wash them away. The cold electrodes should 
have vertical faces where they are in contact with the liquid 
resistance, во as to obstruct as much as possible the piling up 
of the liquid conductor at those places. When the current is 
stopped the level of the liquid will become horizontal again, and 
will therefore rise, hence an additional range of regulation must 
be provided for starting up again with an enlarged cross-section. 
But even with all these precautions an increase of current density 
will lower the level until at some weak point a rupture will be 
likely to take place. 

Another precaution is to make the channel as deep as possible, 
and, therefore, narrow in width. The writer noticed, and Dr. 
Northrup has since confirmed it by experiment, that the force 
which causes this pinching does not act to produce an unstable 
equilibrium; the contracting force reaches a stable state when 
it is balanced by the hydrostatio pressure of the liquid. Hence, 
by making the channel deep, the tendency to a complete break is 
reduced. This, however, necessitates making the channel narrow, 
thereby increasing greatly the tendency to develop а weak spot due 
to some obstruction or contraction. It also greatly increases the 
loss of heat through the walls of the furnace. Hence, both depth 
and width should be made large, which means short channels, low 
voltages, enormous currents, or else alarge capacity of the furnace. 
In other words, the danger from this source is greatly increased as 
the furnace becomes smaller in capacity. Some idea of the strength 
of this contracting force may be had from a case in the writer's ex- 
perience, in which the V-shaped depression extended down as much 
as біп. through molten iron to the bottom of the channel, causing 
а complete rupture, followed by freezing, which necessitated the dis- 
mantling of the furnace. 

Another good rule is, do not use liquid resistances if the conditions 
permit using а solid one, which heats the materials by contact. 
There are other reasons, also, for this conclusion. 

Those interested in this phenomenon from a physical standpoint 
are referred to Dr. Northrup's Paper, mentioned above. He therein 
demonstrates, mathematically, the correctness of the writer's first 
assertion— namely, that the contracting force was due to the encir- 
cling lines of force, and that its effect was, in some, though not in 
all, respects like that of stretched elastic bands, tending to compress 
the conductor radially toward the centre. He furthermore found 
that this compression produced a pressure at the centre, causing the 
material there to be forced out at both ends along the central axis, 
somewhat like when a rubber tube, filled with liquid, is squeezed 
or pinched with the hand, which will tend to force the liquid out at 
both ends. With a vertical column of mercury, he has succeeded in 
thus producing a small fountain of mercury issuing from the centre 
of a large conductor, and by letting this mercury flow back near 
the outside of the conductor, the fountain plays continuously; thus 
he produced continuous motion by merely passing a current through 
one: eonductor, without magnets, commutators, brushes, bearings, 
&c., pres»mably the first time such motion was ever produced. 
As was originally observed by the writer, the phenomenon is inde- 
pendent of the direction of the current, hence takes place with either 
direct or alternating currents. 

The action might be explained, ав Dr. Northrup suggested, 
according to the principle that currents flowing in a like direction 
attract each other. Hence, all the linear current elements in a 
conductor should be attracted to its centre, causing a contraction 
This does not, however, explain why these current elements should 
drag the material of the conductor with еш; why does not the 
current simply become denser at the centre? An electrical current 
passing across a running stream does not seem to be carried down 
with the stream as though it were inseparable from the water; but 
it always seems to take the shorter path acrossit; then why should 
the electric current, when in motion, drag the conductor with it as 

though it were inseparable from it? Let it does do so in some 


cases, as in а unipolar disc motor, and one is therefore led to con- 
clude that this matter has not yet been clearly explained by 
physicists. 

The writer's belief is that his original suggested explanation is 
more satisfactory —namely, that this pinch phenomenon is due to 
some action of the ever-present encircling magnetic lines of force, 
which are all under tension like stretched rubber bands, and there- 
fore exert a radial pressure on the material which carries the 
current. Dr. Northrup's ma'hematieal investigations confirm this 
suggested explanation, in so far that he has shown that the con- 
tracted conductor has many more lines of force encircling it on the 
outside than the original had when both carry the same current ; 
he shows that many additional lines of force are created by this 
contraction, and their radial pressures, due to their tension, have, 
therefore, been added to that of the others which were there 
before; this would explain the increased pressure on the contracted 
conductor. 

Although this phenomenon is a serious obstacle in electric fur- 
naces having liquid resisters, it at once suggested to Dr. Northrup 
an application to simple forms of measuring instruments like those 
of the indicating and integrating types, that measure direct and 
alternating currents equally well, and it may raise in the mind of 
the inventor new visions of the possibilities of the long-looked for 
commutatorless direct-current dynamo and motor, or self-starting 
single-phase, alternating-current motor. 

An analysis of this phenomenon leads to many interesting deduc- 
tions, which, however, are not in place in& paper on furnaces. 
One of these is that Ohm'slaw may perhaps not be strictly true for 
high-current densities. Another is that the action of fuses and of 
the Caldwell inte rrupter may be due, in part at least, to this 
phenomenon. Perhaps the action of the speaking arc is due to this 
phenomenon, as was suggested by Dr. Northrup. 

This phenomenon should be clearly distinguished from the well- 
known and entirely different one, according to which a flexible 
circuit tends to enclose the largest possible area, and, therefore, 
tries to enlarge itself into a circle. The latter has been observed 
in induction furnaces, in which, it seems, the molten iron in the 
circular trough sometimes acts as though it were under the influence 
of a strong centrifugal force, and to such an extent that the bottom 
of the trough can be seen. 


AN UNDERGROUND CLOSED CIRCUIT FOR 
RECEIVING WIRELESS SIGNALS.* 


BY G. W. PICKARD. 


In the reception of wireless signals, it has been quite generally 
supposed that some form of antenna, or elevated wire, and а ground 
connection or its electrical equivalent are necessary. It is true that 
in certain systems a so-called balancing or counterpoise 
capacity is used in lieu of a direct ground, but consideration will 
show that as these capacities are in the vicinity of the earth’s sur- 
face, the effect is simply that of a condenser, inserted in an earth 
connection. 

The writer, from a consideration of the structure of an earth- 
attached electrical wave, has been led to try other methods of 
receiving, among these being a simple closed circuit, including a 
condenser for tuning purposes. To clearly illustrate the theory of 
its action, Fig. 1 shows a section of a portion of a wave train, made 
in the vertical plane including the source, or distant transmitting 
station. In this section, which includes only the lower portion of 
the waves, which in the immediate neighbourb ood of the earth's 
surface is normal ther eto, is shown in full line, while the magnetic 
component, 90 deg., or & quarter wave-length behind the electric 
component, is shown ав а series of dots, which are in reality the 
cross-sections of the magnetic lines, which run parallel with the 
earth's surface, and formed closed circles around the transmitting 
station or source. The intensity of either component at any point 
is indicated roughly by the heaviness of line or dot. 

As such a wave train passes an antenna of the conventional type, 
certain of the lines composing the electric component terminate 
momentarily on the antenna, and thereby raise or lower its poten- 
tial with respect to earth. As the series of waves pass, а series of 
such potential changes in the antenna take place, resulting ina 
series of up-and-down surges of current between the antenna and 
its ground connection. At the same time, the antenna is cut by 
the magnetic lines in the waves, and an E. M. F. is set up between 
its upper and lower terminals, co-operating with the electrically- 
induced surge. But as this E.M.F. exists only between the upper 
and lower terminals of the antenna itself, and not between the 
antenna and earth, it probably contributes little to the total effect 
in the detector circuit. 

To use the magnetic component, 16 would be necessary to utilise 
the E.M.F. set upin & conductor cut by the magnetic lines. By 


* From the Electrical Review, N.Y. Slightly abbreviated. 
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the use of a closed circuit, so placed as to include a maximum 
number of the lines in a section of the passing waves, and properly 
tuned, or made resonant to the frequency of the distant station, a 
highly efficient receiving circuit results, the amount of received 
energy being directly proportional to the enclosed area of the circuit. 
It is hardly necessary to dilate upon the advantages of such a circuit 
over the conventional antenna, as it is apparent that a long, low 
rectangle may be made of very considerable area, without the use 
of high masts. In fact the only limitation is that the length shall 
not exceed a quarter wave length, as with a length in excess of this 
the circuit would include lines passing through in opposite direc- 
tions, which would partially cancel the total effect. 

In Fig. 2 is shown a rectangular olosed circuit, constructed by 
the writer in his garden at Amesbury, Mass. The vertical plane of 
this rectangle is south-east by south, including the Marconi station 
at South Wellfleet, Mass., about 90 miles away. As shown in the 
sketch, the terminals of the rectangle are connected to a variable 
air condenser C, and in shunt with this is placed the thermo junc- 
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Fic, l.—SEgcTi0N or A Portion oF A WAVE TRAIN MADE IN A VERTICAL 
PLANE, INCLUDING THE SoURCE ов Distant TRANSMITTING STATION. 


tion detector, consisting of a brass point bearing upon a silicon sur- 
face.* The telephone receiver R is connected in shunt to a small 
fixed value condenser c, so that the telephone circuit through the 
detector is completed by the rectangle itself. This leaves the detec- 
tor, as far as the received oscillations are concerned, without any 
capacity shunt, such as telephone leads, &c., and as this type of 
detector is of very high ohmic resistance, the circuit as a whole is 
left quite free to oscillate. 

This rectangle received clear, distinct signals from Wellfleet, and, 
when the condenser was adjusted to give the maximum response in 
the telephone, the measured f intensity was found to be approxi- 
mately 0:01 erg per dot. Considering the small dimensions of the 
rectangle, the strength of the received signals was rather surprising, 
particularly as the garden is surrounded by houses and trees, of 
many times the elevation of the rectangle itself. 

To determine whether any portion of the received energy came 
from the electric component of the waves, a ground connection was 
made from various portions of the rectangle, at the sides, top and 
bottom. It was found that there was not the slightest observable 
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Fig, 2.—REcTANGULAR CLOSED CIRCUIT FOR RECEIVING WIRELESS 
TELEGRAPH SIGNALS. 


effect upon either the tune of the circuit or the intensity of the 
signals, whatever the point grounded. It was further found im- 
material whether the condenser and detector were placed at the 
end of the rectangle furthest from the кодик ы station, the end 
nearest, or the middle of either the top or bottom horizontal wires. 

Owing to the rectangular shape of the circuit its inductance could 
readily be computed, and was found to be 106 microhenries When 
in tune with the Wellfleet station the capacity of the condenser was 
0:0090 mfd. These constants give a period of 163,000 cycles per second 
for the circuit, which is quite approximately that of the Wellfleet 
station, as determined by other and independent measurements. 

In tuning the circuit to various stations, it was soon found that 
the best results were obtained by having only the inductance of the 
circuit wire itself included, and varying the condenser capacity. 
While very sharp tuning could be accomplished by a fixed value of 
condenser, and an inserted, variable inductance, the intensity of the 


* Bee Silicon Detector and Measurement of Wave Energy,” by 
Maver, Scientific Amcrican Supplement, May 25, 1906. 

t See. ‘ Measurement of Received Energy at Wireless Stations,“ by 
G. W. Pickard, Electrical Review, N.Y., December 15, 1906. 


response steadily decreased as the inductance increased, although 
the circuit was kept in perfect tune. This was true whether the 
detector was directly linked with the circuit by being placed in shunt 
8 the condenser, or inductively linked through. an oscillation trans- 
ormer. 

This circuit is not alone interesting as one solely utilising the 
magnetic component of the electromagnetic waves employed in 
wireless telegraphy, but it forms a practical receiving circuit, 
capable of operating, as the writer has determined by extensive 
tests, over the longest distances at present covered by wireless com- 
munication. As elevation is not essential, it is inexpensive to erect, 
and the fact that it is directive in its action—+t.c., will only receive 
efficiently from stations in its own plane, and not at all from stations 
at right angles thereto, is of distinct value in certain cases. Using 
@ rectangle mounted in such manner as to rotate, it forms an ex- 
cellent direction finder, as the null point, when the plane of the 
circuit is at right angles to the source of the waves, is very 


— 


PHYSICAL SOCIETY, 


The last meeting of the session was held by the invitation of 
Prof. W. E. Ayrton, F.R.S., at the Central Technical College, on 
June 28th, and, in the absence of the President, the chair was taken 
by Prof. Ayrton. 


Mr. J. T. IRwIN gave a demonstration of the uses of his 


“ Hot- Wire Oscillographs and Hot-Wire Wattmeters.“ 


After giving an explanation of the principle of the hot-wire oscillo- 

graph, and pointing out how to obtain exact compensation for the 

heat capacity of the wires by means of electric capacity or self-induc- 

р г. Irwin showed the following experiments with the oscillo- 
ph:— 

1. The P.D. from a rotary converter (a) with the ripples due to 
райга damped out by resistance in the condenser-circuit, (b) with 
the ripples shown at their proper size with critical damping, (c) 
with the ripples very much exaggerated owing to want of damping. 

2. The pericdic discharge of a condenser through a self-induction 
(a) with a small resistance in circuit and therefore an oscillatory 
discharge, (b) with a large resistance in circuit and the oscillations 
damped out. 

8. The P.D. across the stator of an induction motor and the 
current in the rotor below, above, and at synchronous speed, (а) as 
a two-phase machine, (b) as a single-phase machine. 

4. The current through and the P.D. across the armature of a 
single-phase commutating compensated motor run up to and above 
syncbronous speed, (a) with the auxiliary brushes short-circuited 
showing the current and P.D. in phase with each other at synchro- 
nous speed, (b) with the auxiliary brushes open-circuited showing 
the P.D. and current differing by nearly 90 deg. in phase. 

5. A circle and a straight line produced by combining, by means 
of a beam of light, the vertical harmonic motion of a mirror with 
the simple barmonic mction of the oscillograph due to a sine wave 
of current, the circle being produced when the two movements were 
at 90 deg. difference in phase, and the straight line when the two 
movements were in phase. 

6. A hysteresis loop for glass-hard steel wire, showing the round- 
ing off of the tips at a frequency of 40 per second. 

Mr. Irwin also showed a new type of synchronous motor which 
he has invented and which can be run easily at synchronous or 
half-synchronous speed. This motor consists essentially of a series 
motor with laminated fields and with two points on the commutator 
180 electrical degrees apart shorted. 

A hot-wire instrument to measure mean watts was also shown. 

Mr. W. DUDDELL expressed his interest in the fact ibat Mr, Irwin 
had succeeded in designing an oscillograph depending for its action on 
thermal effects. Referring to the bysteresis loops shown by the Author, 
he said it was important to know the form of these loops in actual work. 
He was doubtful, however, whetber the blunted points were due to 
hysteresis effects or whether they were due to instrumental defects. 

Mr. A. RUSSELL congratulated the Author on his extremely novel 
and interesting instruments. Apart from the practical utility of the 
invention, which the experiments shown amply demonstrated, there were 
many points in connection with the working of the instrument which 
elucidated physical laws. For instance, in his Paper to the Institution 
of Electrical Engineers, Mr. Irwin gave figures from which it could be 
deduced that Newton’s law of cooling was very approximately true for 
the wire strips of bis instrument slowly cooling in air. The practical 
working of his oscillograph proved that Newton’s law of cooling was also 
very approximately true even when the periodic time of the temperature 
fluctuation of the strips was only a very small fraction of a second—a 
physical result of considerable importance. 


Mr. J. В. Dow described 
“А Form of Photometer in which the Cosine Law is Utilised.” 


In this form it was unnecessary to move either the photometer or the 
sources of light. The adjustment of the illumination of the pheto- 
metrical surfaces was carried out jn the photometer itself by the 


THE ELECTRICIAN, 


rotation of a Ritchie wedge about the boundary line between the 
photometrical surfaces as axis. The ratio of the candle-powers of 
the two sources of light compared could then be read off ona suitably 
calibrated scale attached to the photometer. | 

This type of instrument is very convenient. Attention was 
drawn, however, to the possibility of ‘ angle errors and the means 
of avoiding them. 


This instrument could be used on the equality of brightness 
principle, or, by utilising an oscillating lens, as a flicker photometer. 
The results of using these two photometrical methods were, in this 


case, in very good agreement. Yet this might not have been the 
case if a different portion of the retina had been utilised, especially 
at low illuminations. 

Àn experiment was then shown illustrating the behaviour of 
the rods and '*cones" as regards flicker. At strong illumina- 
tions, when the cones are predominant, the perception of form and 
colour is most acute when the central portion of the retina is 
utilised; but at low illuminations, when the rods are in action, 
visual acuteness is best when the outer region of the retina is used. 

In the same way the perception of flicker was demonstrated to 
be only most acute over the portion of the retina removed from the 
centre of the eye when а weak illumination is employed. А dis- 
tinction must be drawn between “ rod-flicker " and “ cone flicker." 

Some experiments were then shown illustrating the detail. 
revealing powers of red апа green light. А green or blue surface 
loses in luminosity as the image of it fades more and more towards 
the centre of the retina. But apart from the question of laminosity, 
the red end of the spectrum gives the best definition in the case of 
distant vision and the blue end in the case of very close vision. 
This arises from the want of achromatism of the eye. 

Two exactly similar patches of red and blue light were thrown 
upon a screen on which a black and white chessboard-pattern had 
been traced. The black and white squares were then seen to be 
more sharply defined when illuminated by the red light, in spite of 
the fact that the illumination due to the blue light was much the 
brighter of the two. The red end of the spectrum is therefore, in 
general, the most effectual portion for the illumination of clocks, 
shop-signs and objects which must be viewed from a distance. 

Mr. PATTERSON complimented the author upon his Paper and ех. 

periments. With reference to the cosine instrument he asked if the 
cosine law was trustworthy at the very acute incidence of the light. The 
unequal sensitiveness of different parts of the retina accounted for the 
fact that it was possible to obtain different balance-points by fixing atten- 
tion on the different sides of a Ritchie wedge. 
Mr. J. 8. DOW, in reply, said he had only worked with photometers 
with wedges of 90deg., but he was certain that the cosine law would 
not hold at acute incidence on account of the large amount of regular 
reflection. 

A Paper entitled 

„Experiments on the Production of Sand Ripples on the 
Sea Shore” 

was read by Mrs. Ayrton. The sand ripples, which formed so 
marked a feature of the sea-shore, ne parallel to the line of 
the breakers, are not produced by their edges, but are formed entirely 
under water. It is difficult to imagine that the long, sweeping, 
to-and-fro motion of the sea that one watches from the beach can 
produce row after row of quite small ripples, such as are seen in 
certain places on the beach. Yet it is this long, steady, see-saw 
motion of the water that produces the ripple, as was first observed 
in 1882 by Mr. Arthur Hunt. 

To show this, a glass trough 6 ft. long, in which there was level 
sand covered with а foot of water, was pushed to and fro on rollers 
by means of an electro-motor. This motion set the water oscillating, 
and soon small ridges were seen in the sand, at nearly equal dis- 
tance} from one another, growing larger and larger as the oscillation 
continued. 

Twenty years ago Prof. George Varwin discovered that certain 
vortices that he observed in water oscillating over ripples helped to 
build the ripples higher, but he left the problem of the birth of the 
ripples practically untouched. He thought that each ripple was 
started solely by friction, but this suggestion is apparently negatived 
by the regularity of the ripples, even in their earliest stages. By 
deduction from the shape of certain sand vortices, it appears that 
every ridge or furrow in otherwise smooth sand must produce two 
other ridges, one on either side of the first, and that these two give 
rise to two other ripples, one on the right ofthe right-hand one and 
the other on the left of the left-hand one, and so on, till the whole 
becomes ripple marked. In other words, it wants but one single 
irregularity in otherwise smooth sand t^ cause the whole sand to 
become ripple marked under oscillating water. Experiments were 
shown to demonstrate this fact. 

Next, to show that the vortices generated by the original ripple 
actually swept out the succeeding ones, an artificial barrier was put 
across the trough to increase the size of the vortices, a handful of 
moist black pepper was thrown in, and the wster oscillated. Imme- 
diately large vortices were seen whirling first on one side of the 
barrier, and then on the other, hollowing out furrows in the sand, 
while the great brushes of water that flowed over the vortices swept 
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up new furrows. In fact, the actual process by which the water 
started and built up the ripples was shown. 

Mrs. Ayrton illustrated how the sand ripples on the sea-shore 
could be exactly imitated, even when the water ran in one direction 
alone, if only the sand were sloped, as it is on the sea-shore, so that 
the water ran up it, and, if by means of a paddle, a series of waves 
were sent along the water in the direction in which it was running 
—if, in fact, the motion of the incoming tide were imitated. But 
if the long, surging motion of the sea produces the sand ripples, 
why is not the whole of the sandy shore seen ripple- marked? The 
answer is that it is all ripple-marked when the tide is high, but 
the waves at the edge of the retreating tide wipe out the ripples 
except where there is а pool, so that the water is left over the 
ripples until after the sea has retired. Further, while the water is 
oscillating over the sand ripples which it has formed they never 
remain constant either in height, distance apart or position. Their 
heights and distances apart are greater the more violent the oscilla- 
tion, the longer it has been going on, and the greater the periodic 
time of the wave and the shallower the water. The greatest depth 
at which ripple marks can be formed at the bottom of the sea depends 
on the violence of the motion of the water. At depths of 60 ft. or 
70 ft. the sand is said to have been found ripple marked. If the 
depth of a vessel is large compared with its cross-section, a depth of 
water can be found beneath which no sand ripples can be formed. 
In the case of a pickle bottle, for example, this limiting depth of 
water over the sand is an inch or two. 

During the whole of the demonstration the water in the 6 ft. 
trough was kept oscillating, and the sand was seen to heap itself up 
in the form of a large ripple-marked heap at about the middle of 
the trough, having a contour very unlike that of the sea-shore 
ripples. On sprinkling a very little sand in the water in a small 
trough, and rocking it to and fro, the sand was seen to quickly as- 
semble in a straight line across its middle. Watching these grains 
carefully, it may be noticed that the result arises from every swing 
carrying each grain on one side of the centre nearer to the middle 
than the next swing carried it away again. Апа not only each 
separate grain of sand, but each ripple as a whole, when ripples 
have been formed, tends to move towards the middle of the trough. 
In the 6 ft. trough, and in a small trough, the water was kept oscil- 
lating so as to form a stationary wave twice the length of the trough, 
and the place where the heap of sand was formed was where the 
level of the water changed least, and its horizontal velocity was 
the greatest. In a trough 8 ft. long the water was oscillated by 
means of an electro-motor, so that the length of the wave was only 
two-thirds of the length of the trough, so that there were three 
places where the level changed least, and the horizontal velocity 
was а maximum, and at each of these three places the sand was 
seen to heap itself up. 

Referring to the Goodwin Sands, which she had had an oppor- 
tunity of observing, Mrs. Ayrton said she found it impossible to 
avoid recognising the resemblance between the hillocks and hollows 
of these sands and those madè in her glass troughs, and it seemed, 
therefore, very possible that they were also produced by stationary 
waves. Ifso, then was it not possible, she asked, to imagine some 
means of altering the trend of the sea so as to keep it from forming 
the stationary waves which she believed heaped up the Goodwin 
Sands ? 


CORRESPONDENCE. 


RADIO-TELEGRAPHIC CONVENTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reply to your invitation inquiring whether 1 wished 
to make any criticisms on the Radio-Telegraphic Convention, 
I beg to submit the following remarks :— TN 

Prof. Fleming advocates, if I understand him rightly, the 
exclusion of Great Britain from the Convention, but I cannot 
comprehend the arguments which he brings forward. Не 
divides (The Electriciun, Vol. LIX., p. 272) the electrical waves 
at present in use into three categories: (1) The strongly 
damped (antenne with statical starting charge); (2) the 
feebly damped (condenser circuit); and (3) the so-called un- 
damped or continuous wave trains. He explains particularly 
that & receiving station arranged for one of these kinds of 
waves may be disadvantageously placed if it is hailed by one 
working with another kind of wave and has to refuse it. 
Apart from this consideration, experience has not up to now 
confirmed these fears to the extent supposed by Prof. Fleming. 
The principal thing appears to me to be whether the necessity 
for mutual communication is acknowledged, and Prof. Fleming's 
opinion on this subject is not clear. . If this is the case a 
solution will be sought as far as is physically possible. This 
point of view was brought out in the evidence and indeed 
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reiterated, e.g., The Electrician, Vol. LIX., p. 238. I can only 


confirm it. | 

Prof. Fleming appears, however, to discover both an injustice 
‘and an injury to the Marconi Company in the Convention. He 
debates this at length (The Electrician, Vol. LIX., p. 238). 
He also states that the use of an earthed antenna is the 
property of the Marconi Company, is protected by their patents, 
that without it wireless telegraphy is impossible and that this 
idea first appeared in Marconi's English patent of June, 1896. 
Although a discussion of these questions does not appear to me 
to be evidence, now that the question has been raised perhaps 
I may be allowed to draw attention to the following points. 

1. Some years before the Marconi patent, Edison proposed 
a vertical lead connected below to earth and above to a plate 
in a similar way to Marconi's first transmitter, as he wished to 
generate relatively slow oscillations. It may be added that 
with this arrangement only small distances can be bridged. 

2. In connection with this circumstance it may be men- 
tioned that on account of the strict tests in force at that time 
in Germany, Marconi only patented the connection of a 
spark-gap in circuit with the above arrangement, and rightly so, 
as this is in fact the characteristic of his apparatus. 

3. It is possible, however, to work overland without an 
earth connection and without a spark-gap, for I showed it in 
the year 1898. Indirect electrical oscillations are generated 
in the transmitter by using for this purpose an oscillation 
circuit consisting of а condenser with selfinduction (an 
arrangement first due to me) either inductively or, іп my 
arrangement, direct connected. The apparatus without direct 
earth connection is the only possible one in many land stations. 

4. Much has been done in the way proposed by me, but in 
а more advantageous manner; for the waves generated in the 
condenser circuit belong to the second class (weakly damped) 
spoken of by Prof. Fleming. The use of these waves is legally 
protected by me—and through me by the Telefunken Com- 

any, in whose possession the patent is—in the English patent 

о. 1,862 of January 26, 1899, In spite of this the Marconi 
Company have for some years employed the methods which 
are legally assigned to and protected by mo. All their large 
stations, such as Poldhu, would have been impossible except 
by the use of these methods, The Marconi Company are, 
therefore, infringing the patent law and their claims are at 
least questionable.—I am, &c., F. BRAUN. 

Strassburg, i/E, July 3. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : The difficulties of an international connection between 
wireless stations may best be considered by dividing them into 
those which result from working the stations by different 
systems und those of a technical character. 

Those arising from the first, that of the organisation itself, 
are small, as several years’ practical operation has already 
shown. There are a whole series of stations which belong to 
one or other of the systems and which, notwithstanding, inter- 
communicate without trouble. For instance, the coast station 
of the Dutch Post Office at Scheveningen is equipped with the 
Telefunken apparatus, but for a considerable time it has held 
communication with ships carrying the Marconi apparatus or 
some other absolutely diflerent system. Communication is 
established at a satisfactory distance, while from a technical 
point of view this installation is interesting as it has no earth 
convection, but works with ап electrical counterpoise. 
Another example of this is that ships equipped with the 
Telefunken system can communicate with the French coast 
station at Ouessant as well as with stations on the American 
coast fitted with the various American systems. The only data 
known about these stations is that, which was brought up for 
discussion and published at the Berlin Conference namely, 
their clectrical wave-length and approximate amplitude. 

There has recently been a large amount of discussion, 
especially in the daily papers, about the second kind of difti- 
culties— namely, those of a technical nature. These have, 
however, been overcome by experience, and no longer exist. 
Naturally difficulties occasionally occurred with ships which 
were only for a short time in connection with each other, For 
example, as Mr. Marconi stated, on a cruise made by the 


method or the other, are adopted in practice. 


‘ployed in their patent Pivot” switch. 


German Emperor the Marconi apparatus on the Italian war- 
ships was only able to communicate at short distances with 
the Telefunken apparatus on the royal yacht. The ship was 
only using a very short wave-length, differing from the 
“standard wave” by more than 100 per cent. If regulation 
of the wave-length had been possible at that time a consider- 
ably more favourable working would have been obtained. I 
may quote an example of the opposite kind. The coast station 
of the Nord Deutscher Lloyd at Bremerhaven was worked 
four or five years ago on the Telefunken system, and com- 
municated very satisfactorily at distances of several hundred 
kilometres with the company's ships equipped with the Mar- 
coni apparatus. | 

It may be asked whether in future difficulties will occur if 
the much-talked-of continuous oscillations, generated by one 
These feara are 
without foundation, as Sir Wm. Preece has already very clearly 
stated. Moreover, I am of opinion that even if the difficulties, 
found both by Prof. Fleming and the Gesellschaft für Draht- 


lose Telegraphie, of maintaining the frequency constant when 
using arc lamp generators were removed, and in place of this 
arrangement new generators were discovered whose periodicity 


could be maintained constant for minutes or even hours with- 


out varying more than т; рег cent., even then the prospects 
are small for the introduction of continuous oscillations, 


principally on account of the inefficiency of transmission. For 
as the accumulation of energy must take place entirely at tbe 


receiving station, if the accumulation occurs in a resonance cir- 
cuit damped as little as possible, yet owing to the unavoidable 
loss in damping, а very awkward method of obtaining an 


economical accumulation is constituted. If this fault is removed 
by the introduction of an integrating detector with a relatively 
great useful damping in the resonance circuit, the advantage of 


great economy is obtained with the disadvantage of au oppo- 
sitely damped sender and with no increase in the sharpness of 


tuning. 

That Sir William Preece was right in his evidence when he 
said that mixed stations could work with one another“ has 
been shown by the Gesellschaft für Drahtlose Telegraphie in 
& series of practical tests. Опо of our wircless telephony 
stations received telephonic speech and telegraphic signs at 
the same time, first with undamped and then with damped 
oscillations. Both may have equal wave lengths and may be 
received with the same detector and the same telephone re- 
ceiver without any trouble. On the other hand the receiving 
stations for undamped oscillations received, besides the tele- 
graphic signs intended for them, telephonic speech which was 
quite intelligible. This showed that when working with con- 
tinuous oscillations the present arrangements for measuring 
waves is sufficiently accurate to focus properly a received oscil- 
lation. . The accuracy determined with a wave measurer was 
very good, being withiu + per cent., and a dissonant receiver 
can very easily be tuned, although the useful damping in the 
secondary resonance circuits is gradually decreased, as is the 
total damping. The connection in circuit of a simple inter- 
rupter in accordance with a proposal by Tesla, afterwards 
modified by Herr Poulsen. and called the “ Tickerschaltung,” 
is sufficiently perfect to be used in a recciviug station for both 
damped and undamped oscillations.—I am, &c., 

Berlin, July 5. : | G. G. Anco. 


NOVELTIES IN SWITCHES. 


It is highly desirable that switches on lighting circuits which are 
submitted to frequent movement should be of strong design. This 
becomes increasingly important if the switches are fixed on board 
ship or in places where they are specially liable to vibration. 

Various methods are employed for obtaining this result; among 
these is one due to Messrs. А. P. Lundberg & Sons, which is em- 
This depends upon a 
variable lever action producing a safe locking of the contact arm 
when conveying the current, thus rendering it impossible for any 
vibration to jar the contact arm to the off position, and produce 
annoying extinction of the lamps controlled. 

This locking action is obtained by the use of a movable fulerum 
producing & variable leverage on the switch arm, the slot on the 
switch arm and the pin on the switch handle allowing this with a 
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minimum of dead centre. Fig. 1 shows а single- way switch fitted with 
a three- pin plug. Contacts for the insertion of the three-pin plug are 
fitted in the base, the plug being provided with one large and two small 
contact pins to prevent insertion in any but the correct manner. Hence 
the name “ Tripin" combination. As shown in Figs. 1 and 2, in the 
single-way type the plug is inserted from beneath, while in the two- 
way type it may be inserted from either the right or left-hand side. The 
two-way type can also be adapted for charging motor-car ignition cells 
from the ordinary lighting circuits in series with lamps or radiators. 


Fig. 8 shows the diagram of connections necessary for this purpose.. 


It is claimed that this type simply replaces the ordinary house 
lighting switch without extra wiring and allows the lamps to be 
lighted whether the cells are being charged or not. As shown 


Fic. 1.—SrNoLE.way Swircir. Fic. 2.—Two-wax SwiTCH. 


in the diagram (Fig. 8) there is no possibility of short-circuiting 
the cells and it is immaterial whether the plug be left connected or 
not. Fig 4 shows a very useful adaptation oF the two-way type of 
switch. It can be fixed wherever ordinary single-way switches can 
be used or of replacing such switches as at present fixed without 
any additional wiring, thus allowing a portable two-way switch in 
connection with the specia] plug extension to be used It is claimed 
that this system allows control ef the lamps in circuit from both 
fixed and portable switches. 

By adapting these special switches and portables Messrs. 
Lundberg & Sons have obtained some interesting arrangements 
applicable to any desired method of lighting. For instance, by 
means of a two-way switch and plug three lamps may be placed in 
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Го. 
METHOD OF USING Two-way SwiTCH 
FOR CHARGING CELLS FROM THE 
ORDINARY DIRECT-CORRENT CIRCUIT. 


Fic. 4.—D1aGRaM SHOWING CON- 
NECTION OF PORTABLE Two-way 
SwItca, 


3.—DIaGRAM SHOWING 


circuit, one of them being controlled by the ordinary switch con- 
tacts independently of the others; either of the other two lamps 
may be switched on by the portable switch. This method is also 
applicable to two-filament lamps, and can be used for radiator coils. 


PARLIAMENTARY INTELLIGENCE, 


LONDON ELEUTBIO SUPPLY COMPANIES’ BILI., 1907. 


This bill, promoted by the Electricity Supply Companies of London, 
with а view to obtaining powers to interconnect their several systems, 
came before the House of Commons yesterday (Thursday) for second 
reading, but being an opposed measure the consideration of the bill was 
postponed. 


RADIO-TELEGRAPHIC CONVENTION. 


In our issue of the 5th inst. we gave an abstract of the report and 
recommendations of the majority of the Select Committee of the House 
of Commons on the Radio-Telegraphic Convention, and in our last issue 
we gave the names of the four members who voted against the ratifica- 
tion of the Convention. 

In the draft report drawn up by Mr. Arthur Lee (one of the four dis- 
eentient members) it is set out that the main objects of the Convention 
are desirable in themselves, and it is, doubtless, inevitable that they will 
some day be effected, but it does not seem clear that the problem is yet 
ripe for solution, or that itcan be solved on the lines of the present Con. 
vention. Owing to superior foresight and enterprise, coupled with unique 


geographical conditions, England has gradually built up, and at present 
possesses and controls, the only extensive and efficient organisation for 
carrying on a public wireless telegraph service. This organisation, pro- 
vided by the Marconi Co., covers a large proportion of the chief maritime 
routes, and places England in a predominant position as regards the 
wireless telegraph service of the world. If England ratifies the Convention 
she will necessarily place at the disposal of other countries and of rival 
wireless telegraph companies the unique conditions which she has 
secured for herself without receiving in return reciprocal advantages 
in any way commensurate with those she offers. In the matter of 
wireless telegraphy England has far more at stake than any other 
Power, owing to the scattered and world-wide nature of her Empire, 
which depends for its security upon the control of the sea by its 
fleets. To this country, therefore, the wireless telegraph question is 

rimarily one of national strategic importance, commercial interests— 
however vast—necessarily taking second place. The Committee have 
felt themselves (continues this report) greatly hampered by their inability 
to elicit any official assurance (either public or private) that the Convention 
had been even considered by the Committee of Imperial Defence. The Com- 
mittee, therefore, felt that they were without sufficient authoritative in. 
formation upon which to base a final jadgment as to the desirability of 
ratification from theatandpoint of high national or international policy. The 
consequences to this country of non-ratification, or of decision to postpone 
ratification, have (in the opinion of the minority) been greatly over-esti- 
mated, and in any event the geographical and strategic advantages 
possessed by the British Empire place it in an impregnable position. In 
the extremely improbable event of a “ wireless war," it would not be this 
country which would suffer most, and the ultimate victory would necessa- 
rily rest with us. International commercial convenience would prove too 
strong for any policy of official boycott. Whilst advocating a policy of delay 
and further consideration, the minority do not wish to take up an attitude 
in any wayantagonistio to the principles aimed at in the Convention. Their 
objection to immediate ratification is based solely upon the belief that 
the problem is not yet ripe for solution, and that a premature attempt at 
international regulation may do more harm than good. They recom- 
mend that the Government should do what it can, short of immediate 
ratification, to meet the views expressed in the Convention and its rega- 
lations, particularly that it should facilitate the establishment of 
a reasonable number of interoommunioating stations” for general use 
throughout the British Empire. It would also be desirable to agree 
to adopt the proposed international code of sigoals, and to accept 
the obligation, both for its military and commercial stations, to “ inter- 
fere " as little as possible, and to respond to all signals of distress. With 
these reservations it is felt that the interests of this country and the 
future development of the science will best be served by promoting а pre- - 
liminary era of free competition between all systems until such time as 
the future of wireless telegraphy can be more nearly foreseen. If and 
when a system of international regulation is adopted, it should be general 
in its application and deal not only with intercommunication between 
ship and shore, as in the present Convention, but also with services 
between ship and ship and shore and shore. These two latter services 
are admittedly not yet*ripe for control, and until they are it seems unde- 
sirable to deal with the subject piecemeal. 

The international control of private and competing companies by their 
respective Governments presents great difficulty, and the necessity for it 
does not appear to have yet arisen, seeing that, in Europe at apy rate, 
there is apparently only one company at present carrying on any exten- 
sive public service of wireless telegraphy, and that company (the Marconi) 
is already subject to British control. International control would seem 
to be premature until there are serious competing interests to be con- 
trolled, and at present, whilst there is no lack of desire to compete, the 
only serious competition that appears actually to exist is between rival 
types of apparatus and not between rival working organisations. Arrange- 
ments for harmonious co-operation would (the minority consider) very 
soon be come to by competing companies which possessed practical 
organisation and the experience which comes from actual working, bat it 
seems inevitable that confusion and disorganisation would result if the one 
existing organisation were compelled to place itself at the disposal of 
every purchaser of a single set of apparatus of any other pattern. 
It is obvious that the machinery which the Convention seeks to create is 
altogether unprecedented, and there does not appear to be any parallel 
to the proposed organisation of an extensive public service (telegraphic 
or otherwise), involving the useof highly-specialised apparatus carried on 
by the co-operation of the employés of a multiplicity of authorities, and 
involving the common use of that apparatus by rival companies, or even 
by comparatively irresponsible individuals. The minority think that, in 
view of admitted facts, as much consideraticn should be shown to the 
Marconi Co. as is compatible with national interests, and that no 
unnecessary assistance should be extended to its foreign competitors. As 
to the legal position, the minority consider that some authoritative legal 
Opinion, in rebuttal of that produced by the Marconi Co., should have 
been offered as to the interpretation of the existing agreements, as it did 
not seem to be clear that the agreements admit of the interpretation 
placed upon them by the Post Office. 

In conclusion, it is stated that the minority recognise the advantages 
of general intercommunication, and hope to see these re-opened at a 
later period without injury to existing organisations, and without ham- 
pering the development of the science. They believe free competition, under 
the control of the Government, is more in consonance with British ideas 
and more likely to bring about a right and lasting solution of the whole 
problem than international control. They therefore recommend that the 
Government, while expressing willingness to,consider any rules for inter- 
national working which experiente may have shown to be essential, 
should avail itself of Article 16 of the Convention and postpone ratifica- 
tion until after the Conference of 1911, or until such time as the scope 
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and ultimate character of wireless telegraphy are more clearly estab- 
lished and sufficiently stereotyped to make interhational control feasible 
and desirable. : 


— — 


In reply to questions in the House of Commons, the Prime Minister last 
week stated that, having already allowed a day for the discussion of the 
question of the ratification of the Convention, and appointed a Com- 
mittee of Inquiry, he did not think that he could find any more time for 
discussion this session. | 


ABERDEEN CORPORATION BILL. 


As stated in our last issue, the preamble of this bill was found proved 
by a Select Committee of the House of Commons last week, and the 
clauses were adjusted on the 10th inst., when the following additions to 
clause 18, submitted by Aberdeen Corporation, were approved :— | 

The following provisions shall have effect with respect to the 
purchase of that portion of the electricity undertaking of the Corporation 
which is situated beyond the city :—In this section the local authority of 
the county of Aberdeen and the local authority of the county of 
Kincardine are respectively referred to as the purchasing local authority, 
and the area of the supply of the company means the area of supply 
defined in the Cults and District Electric Lighting Order, 1905. The 
purchasing local authority of the county of Aberdeen shall be entitled to 
purchase on the terms in this sub-section provided, if they so desire, not 
only the whole of such portion of the undertaking, but any one or more of 
the following parts thereof, namely :—(1) The part within the area of 
supply of the company ; (2) The part within the parish of Peterculter, 
including the area of supply of the company; (3) The part within the 
parishes of Newhills, Old Machar and Dyce. 

If the purchasing local authority of the County of Aberdeen purchase 
that portion of the undertaking within the area of supply of the com- 
pany only, the corporation shall be entitled to lay down, maintain, 
renew, alter and enlarge mains through the area of supply of the com- 
pany for the purpose of supplying electrical energy to the parish of Peter- 
culter, so far as situate beyond the area of supply of the company. 

Provided always that if the purchasing Local Authority of the County 
of Aberdeen purchase a part or parts only of the undertaking of the Cor- 
poration situate beyond the city, the provisions of this sub-section shall 
apply only to the part or parts so purchased. 

Clause 17 was also amended s» as to provide that the prices to be 
charged to ordinary consumers or for public lighting in the area of supply 
of the corporation beyond the city should not exceed those charged in 
like cireumstances within the city. | 


Miscellaneous Bills.— The preamble of the Sunderland Corporation 
Bill, which makes further provision as to electricity supply and amends 
the Sunderland Electric Lighting Order (1891), &c., was found proved 
ру a Committee of the Нодве of Lords on Tuesday. i 


The Central London Railway and the North Metropolitan Electri 
Supply Bills were passed on Tuesday by the Committee of the House of 
Lords on unopposed bills, In the case of the North Metropolitan Co.’s 
Bill Lord Onslow, chairman of Committees struck out the electrolysis 
clause, which was inserted by a eommittee of the House of Commons for 
the protection of the Metropolitan Water Board. 


LEGAL INTELLIGENCE. 


— — | 
United Incandescent Lamps & Electrical Co. v. Tanqueray. 


In the City of London Court on F'riday last the United Incandescent 
Lamps & Electrical Co.,of Buda Pest, sued J. T. Tanqueray, lately 
trading as the Wholesale Supply Co., London, W., to recover £24 for 
lamps supplied. 

Mr. EDMONDSON, for plaintiffs, said plaintiff company were repre- 
sented in this country by Mr. Н. G. Mayer. Defendant endeavoured to 
carry on an electrical business in the West End of London under the 
name of the Wholesale Supply Co. Defendant wrote to plaintiffs and 
discussed the purchase of 50,000 lamps, his expressed desire being to 
obtain a large supply, as he was appointing agents and sending travellers 
througbout England. In the course of the negotiations defendant 
asked if the lamps were the same as those certified by the West- 
minster Electrical Testing Laboratory, and Mr. Mayer said he thought 
they were, but tbat he could not guarantee them without making 
inquiries. Considerable quantities of mushroom lamps were supplied 
and sent to different parts of England. A large quantity were returned 
on the ground of delay in delivery. There was ground for that complairt, 
because the time occupied in getting the lamps from Hungary was longer 
than plaintiffs anticipated. -Defendant had complained that, while the 
lamps were guaranteed to burn for 1,000 hours on low-voltage circuits and 
for 600 hours on high voltage, in many cases they only burned for a few 
hours. It was contemplated that the sale by defendant would amount 
to 50,000 lamps for the first 12 months. A merchant at Hastings sent 
an order for 700 dozen lamps, and when they were delivered to defendant’s 
traveller in Hastings he had left. One merchant had sold as many as 
330,000 lamps. 

Mr. H. G. MAYER said he told defendant he had a certificate from 
the Westminster Electrical Testing Laboratory to the effect that speci. 
mens of the lamps had burned satisfactorily for 500 hours. That cer- 
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tificate referred to pear-shaped lamps and not to the mushroom-shaped 
lamps which had been supplied to defendant. The plaintiff company 
employed 7,000 people making incandescent electric lamps, motors and 
other electrical appliances. The mushroom-shaped lamps were a novelty, 
and he and defendant were both anxious to push them. He guaranteed the 
pear-shaped lamps would burn 1,000 hours on low-voltage and 600 hours 
on high-voltage circuits, but not the mushroom lamps. Defendant re- 
turned some of the lamps as bad, but one of them had been burning in 
his (witness’s) office for 18 months, and was still good. They could not 
burn more current than 34 watts, and there was no ground for the sug- 
gestion that the lamps burned an excessive amount of electric current. 

` The defence was a charge of fraud and misrepresentation, and that 
orders for the lamps were only given on the certificate. Mr. TANQUERAY 
said that Mr. Mayer distinctly told him that the certificate referred to the 
mushroom lamp and not to the pear-shaped lamp. In consequence of the 
lamps being defective he had lost £75. He counterclaimed for £112 for 
damage suffered. Plaintiffs supplied him with hundreds of copies of the 
certificate, and he had sent them to customers. That had brought him 
into trouble in his business. He employed 12 travellers, to one of whom 
he paid £4 а week. 

Mr. N. KNOWLES, electrical expert, said he had examined the lamps 
supplied by plaintiffs and found them defective. Quite 50 per cent. of 
those tested went out before they had burned 600 hours. 

On the counterclaim Mr. MAX HACKER, of Manchester, said he had 
sold 300,000 of the mushroom lamps supplied by plaintiffs, and he found 
them satisfactory, repeat orders following. None of them were faulty. 

Mr. A. DAWSON, electrical engineer, said he had sold plaintiffs’ 
mushroom lamps, for which he obtained a better price than for any other. 
The jury here stopped the care, and said they could not see that 
defendant had suffered any damage. Judgment was given for plaintiffs 
on the claim (subject to formal proof before the Registrar of delivery, 
&е.) and on the counterclaim, with coste. 


United Motor Industries (Ltd.) v. Vandervell & Co. 


Judgment was given by Mr. Justice Walton on Monday in tbis action 
(reported in our last issue, p. 527). | 

His LORDSHIP said he thought the fair meaning of the verdict of the 
jury was that an action for damages ought not to have been brought, but 
he could not regard the action for an injunction as frivolous. He thought 
the plaintiffs were entitled to judgment for their injunction and one 
farthing damages, and that in the matter of costs justice would be 
done to all parties if they bad judgment with costs, except as to two. 
thirds of the cost of the trial. 


— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


The Electricity and Lighting committee of Sunderland Corporation 
require а technical assistant to work in, and take the more imme- 
diate charge of, the test-room. Applicants must possess an intimate 
experience of testing methods, and of the checking and calibration 
of instruments and keeping of test records. Salary £156 per annum. 
Applications to the borough electrical engineer and manager (Mr. 
А. S. Blackman), Town Hall, Fawcett-street, Sunderland, by noon 
26th inst. See also an advertisement. à 

There are vacancies for two premium pupils at Bedford Corpo- 
ration electricity works. Particulars from the borough electrical 
engineer (Mr. К. W. L. Philips, А M.I.E.E.), Cauldwell-road, 
Bedford. See also an advertisement. | 

A lecturer in electricity and physics is required in September 
next at the City of Birmingham Municipal Tochnical School. Com- 
mencing salary £140. Particulars from the secretary (Mr. George 
Mellor), Suffolk-street, Birmingham. See also an advertisement. 


The Electric Construction Co. (Ltd.) require two experienced 
draughtsmen. Applications to the] Secretary, Dashwood House, 
New Broad- street, London, E. C. See an advertisement. 


An assistant superintendent of telegraphs is required for service 
in Ceylon. Candidates must be qualified telegraph engineers and 
possess а thorough knowledge of Morse signalling. Engagement 
three years. Salary £800, rising to £350 per annum by annual 
increments of £25. Applications to the Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W., by July 29. Sse an 
advertisement. 

An assistant lecturer and demonstrator in applied mechanics and 
engineering design and drawing is wanted at the University of 
Liverpool. Salary, £100. See also an advertisement. 

An instructor in wireman’s work, for one evening a week, is 
required at the Municipal Technical Institute, West Ham. Com- 
mencing salary 10s. per evening. Further particulars from the 
Principal, at the Municipal Technical Institute, Stratford, E. See 
also an advertisement. | 

An electrician is wanted to take charge, under works manager, in 
an old-established cable factory in England. Applicants should be 
young, energetic and good mathematicians and have had previous 
experience in testing both rubber and paper core made to Govern- 
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ment specifications, and also be familiar with high-pressure testing 
apparatus. See an advertisement. 

A telegraph inspector is required for Southern Nigeria, age 25 to 
85. Salary £240, rising to £800. Applications to the Crown Agents 
for the Colonies, Whitehall-gardens, London, S.W., by 26th inst. 
See also an advertisement. 

Two telegraph construction foremen are required in Southern 
Nigeria. Salary £20 and £25 a month respectively. Applications 
to the Crown Agents for the Colonies, Whitehall-gardens, London, 

S.W., by 81st inst. See advertisement. 


` А professor of civil engineering (Rs.500 per month) and a pro- 
fessor of mechanical engineering (Rs. 500 per month, rising to Rs.1,000, 
with a pension) are required at the College of Engineering, Madras. 
Applications to the Secretary, Public Department, India Office, 
London, S.W., by July 81. ! 


‚ Keighley Education committee require teachers of electrical en- 
gineering, practical mechanics, and inorganic chemistry for evening 
classes. Applications to the Principal of the Technical School. 


The position of head of the engineering department of Woolwich 
Polytechnic will shortly be vacant. Commencing salary £300 per 
annum. Particulars from the Principal. Applications by July 22. 

South Shields Corporation require а mains superintendent. 
Salary £150, rising to £200. Applications by July 96. 

Kent Education committee require lecturers in physics and 
mathematics and chemistry and mathematics. Applications to Mr. 
R. L. Wills, 6, New Road-avenue, Chatham, by July 22. 


Mr. F. Pernet, of Alexandria, has been appointed assistant 
mechanical and electrical engineer by the Municipality of Alexan- 
dria (Egypt). Messrs. V. di Pasquale (of Rome) and D. Falik (of 
Vienna) have been appointed general engineers on the permanent 
staff. On the recommendation of the chief engineer the munici- 
pality have decided to re-advertise the appointment of chief elec- 
trical and mechanical engineer. There were about 500 applications 
for tho various vacant positions. 


EDUCATIONAL NOTICES. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 80 to Oct. 5. Toe 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. Н. Pruen, Armstrong College, 
Newcastle-on-Tyne. See an advertisement. 


City and Guilds of London Institute.—The entrance examina- 
tions of the Institute’s Colleges are heldin September. Particulars 
of the entrance examinations, scholarships, fees and courses of 
study may be obtained from the respective colleges or from the 
head offices of the Institute, Gresham College, Basinghall-street, 
E. C. The City and Guilds Central Technical College, Exhibition- 

road, W., is а college for higher technical instruction for day 
students not under 16 preparing to become civil, mechanical, or elec- 
trical engineers, chemical and other manufacturers or teachers. 
The College is & school of the University of London in the 
Faculty of Engineering. The City and Guilds Technical College, 
Finsbury, is a college for intermediate instruction for day students 
preparing to enter the engineering and chemical industries, and for 
evening students. 

King’s College, London.—The Michaelmas term of the faculty 
of engineering and applied science commences on Wednesday, Oct 2. 
A list of the teaching staff appears in an advertisement. Evening 
classes are held for civil, mechanical and electrical engineering, 
workshop practice, drawing, metallurgy, mathematics, physics and 
all science subjects. Prospectuses and further information can be 
obtained from the secretary, Mr. Walter Smith, King’s College, 
Strand, London, W.C. | 


University College of North Wales.—A systematic course of in- 
struction in electrical instrumen's and practical electricity for students 
proposing to enter the electrical engineering profession commences 
in October next. The course extends over two sessions. The 
physical Jaboratory at the college is very well equipped. Pro- 
spectuses, &., from Mr. J. E. Lloyd, M.A., secretary and registrar. 

Argentina.—The “ Bulletin" of the French Chamber of Com 
merce at Buenos Ayres states that the Municipal Council have 
decided upon a project for the construction and leasing of two under- 
ground electric tramways for 25 years. The estimated cost of the 
works, including electrical equipment, is $2,700,000 (paper) per kilo- 
metre. The contract will, it is said, be open to tender for six months 
after specifications have been prepared. 

The Review of the River Plate says plans have been prepared 
and a site secured for electricity works at San Justo. 


Ashton-under-Lyne.—The salary of the tramways manager (Mr. 
J. W. Dugdale) has been increased from £200 to £260 per annum. 

An unopposed inquiry was held last week into the Council's 
ео for sanction to a loan of £27,500 for extensions of the 
ectricity undertaking. 


Australasia.—The “ Australian Mining Standard " says Korum. 
burra (Victoria) Council are obtaining expert advice on the ques- 
tion of establishing electricity supply. 

Mr. A. U. Alcock, as representative of the Electro-Dynamic Co., 
has submitted to a meeting of Charlton (Victoria) citizens a scheme 
for electricity supply, with a capital of £2,000. A committee is 
canvassing for shareholders. 

Fremantle Municipal Tramwaysand Electric Lighting Board have 
come to an agreement with North Fremantle Council for the exten- 
sion of the tramways into North Fremantle. 


Ayr.—The salary of the electrical engineer (Mr. Б. Marshall) 
is to be increased by £50 per annum. | 


British and Foreign Cables.—Grimsby Electric Lighting com- 
mittee had again under consideration on Monday the tenders 
recently received for cables. 

In the discussion it was stated that a continental manufacturing firm 
quoted the lowest price, some £200 less than their nearest British 
competitor. The prices became public, and on Monday the committee 
received a letter from the British firm suggesting that they would amend 
their price should opportunity be given them, and pointing out that every 
order placed abroad was '*а nail in the соћа of the British electrical 
manufacturing industry.” 

Upon a vote being taken six voted for the foreign firm and six in 
favour of the amended tender. The chairman gave his casting vote in 
favour of the latter, and it was ultimately decided to advertise again, 
limiting competition to British firms supplying British cable. 

On Tuesday a somewhat similar question arose at Pontypridd. It 
transpired that in the original tenders the German manufacturers offered 
to supply the cables at about £600 less than the lowest figares submitted 
by any British firm. In order to keep the order in England, however, one 
of the British firms offered to amend their tender so that the difference 
only represented £140 betwoen them and the German firm. It was 
contended that it was unfair to allow anyone to submit an amended 
tender, and upon a vote it was decided by a majority of three to accept 
the German firm's tender, provided that they gave two English sesurities 
for efficiently carrying out the contract. 


Carmarthen.— By 12 votes to 10 thé Council decided last week 
to proceed with the electricity scheme submitted by Messrs. J. B. 
Saunders & Co. 


Chorley Wood (Watford).—1he Northwood Electric Light Co. 
propose to obtain а provisional order for this parish. 


City of London.—A further section of the Guildhall is to ba 
re-wired during the forthcoming recess, at а cost of £500. One of 
the service lifts is to be fitted with electric power. 


Clock Tower Lighting.—The new clock tower at St. George’s 
Circus, London, S.E., which has recently been erected by Messrs. 
Faulkner to replace the Obelisk originally erected at that spot by 
Ald. Crosby, was declared open by the Lord Mayor of London on 
Monday. The tower is illuminated at its four corners by Excello ” 
arc lamps, controlled as to the time of lighting and extinguishing by 
the clock mechanism. The building is of quite original style and 
finish, in yellow sandstone, and was designed by Mr. Jan F. Groll, 
architect. 


Customs Duties.— A recent Roumaniau Customs circular directs 
that electric cables sheathed with sheet iron, iron wire or bands is 
dutiable at 12 lei per 100 kilogs. (—4s. 10}d. per ewt ), under No. 
750 (a) of the Tariff, even if also protected with jute or other 
common materials. 


Dundee.—On Tuesday the Electricity committee approved the 
plans prepared by the city electrical engineer (Mr. Harry Richard- 
son) for the new electricity works at Carolina Port. ‘The estimated 
cost of the new station is £55,000. 


Ealing.—The Electricity committee have accorded a vote of 
thanks to Mr. J. Douglas Knight, borough electrical engineer, for 
the able manner in which he has carried out the extra work in 
connection with the report on the offer of the Metropolitan Electric 
Supply Co. to supply electricity in bulk. 


Electric Haulage on Quays.—The Derry Port and Harbour 
Commissioners are in negotiation with the Lancashire Dynamo and 
Motor Co. for the erection of electric eapstans for haulage on their 
bridge tramway. 

Electric Power in Collieries.—At the new Devonshire works of 
the Staveley Coal & Iron Co. а 1,000 kw. Browett Lindley- Vickers 
set is being installed. The installation also includes six Babcock & 
Wilcox boilers, each capable of evaporating 20,000 lb. of water per 
hour. 

The formal opening of the electric power installation at the Cam- 
brian Collieries (which was described in our issue of July 5) took 
place on 9th inst. 
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Exhibition.— The seventh Ironmongery & Hardware Exhibition 
was opened on July 9 at the Agricultural Hall, London, and closes 
to-day. Among the exhibitors are The Harquin Pendant Co, ot 
186.188, Kentish Town-road, London, N.W., who are exhibiting the 
Harquin patent rise-and-fall pendant for electric lighting, а special 
feature of which is that it has no moving joint or ening сово. 
the electric wire being wound оп toa fixed drum. W. Н. Libenfield 
shows an entirely new process for brazing cast iron, the essential 
feature being a special flux known as “ Castohn." By means of this 
material it is claimed that the user of ‘cast-iron machinery can 
repair any of his machines on his own premises. The two parts 
to be joined have only to be thoroughly cleaned, clamped together, 
brought to a red heat and brazed in the ordinary way with the help 

of this special flux. The Aluminium Castings Co., of Greenock, 
and E. A. Brandon & Co. are also amongst the exhibitors. 


Fatality.—An inquest was held on Friday last into the death of 
а Jad named Farrell, who was killed in the sub-station at Mesars. 
Samuelson’s works, Middlesbrough, on the 5th inst. 

Deceased had been employed by the Electrical Co., and was engaged 
on some work at the sub-station. Deceased had often worked in the 
place before, and, on the 5th inst., he gave out that he had orders to vase- 
line the connections on the “ dead " switches. Deceased was warned b 
a tellow-worker named Baker to be careful, сой he was also shown whic 
were the ‘‘dead” switches and which were the “live” ones. Deceased 
asked for some turpentine, and shortly after a loud report was heard and 
deceased was on the floor opposite one of the “ live " panels, which he 
had evidently been painting. The front of the tank bad been freshly 
painted, although all the switches had been painted some time previously. 
The back of deceased’s right hand was burnt. Assistance was procured 
and artificial respiration was tried for about 20 minutes, but failed. 

Mr. Cart Pergerson, engineer in charge of the work, said that the 
station was well protected, and there were levers which showed which 
panels were “ alive and which were dead. It was against orders to go 
near a live panel. : 

Mr. T. W. Kennepy, electrician, who supervised the work, said he 
had not instructed Farrell to do any painting. He told deceased to 
finish cementing a tube and then close the chamber. There was no 
painting to be done. Deceased was an attentive and willing lad and no 
complaints were made regarding him. 

Dr. BzNsoN said that when he was called Farrell was quite dead. Both 
hands were burnt and in his opinion death was due to electric shock. 

The jury returned a verdict to this effect. 


Hemel Hempstead.—The Chesham Electric Light & Power Co. 
intend to apply for & provisional order. 


India.— Indian Engineering " says the N.W. Railway staff are 
testing the American Pyle electric head-light. 


Infirmary Lighting.—Plymouth Guardians have decided to 
adopt electric lighting at the new infirmary. 


Islington (London).—Mains extensions, estimated to cost £872, 
have been authorised. The Finance committee, reporting upon the 
alleged improper handing out of stores and leakages of stock, &c., 
state that they failed to obtain the least evidence of irregular con- 
duct, and the resignation of the clerk who made the charges has 
been accepted. : 


Lambeth (London).—The litigation between the Council and the 
South London Electric Supply Corpn. in regard to the dust de. 
structor contract has been settled on the terms following :— 

The company to give to the Council free electric current for lighting 
(but not for power) to the extent of £1,000 & year (current to be 
reckoned at 34d. per unit) in public buildings so long as the provisional 
order is held by the company or its assigns; the company to wire and 
supply fittings to the Council's libraries or other public bulidings (except- 
ing the Town Hall and baths) making up the £1,000 а year; the com- 
pany to pay £300 towards the Council's out-of-pocket costs. 


Leyton.—An inquiry was held here last week into the application 
of the Council for sanction to borrow £5,770 for electricity exten- 
sions. 

The clerk (Mr. R. Vincent) gave particulars of the existing loans and 
expenditure on electricity supply. 

The inspector (Mr. R. Н. BickRxELL) said that if the amount asked for 
included the payment of men permanently employed, such payments 
must be deducted from the amount. 

Mr. F. Harman Lewis (electrical engineer): Suppose the job is con- 
tinuous ? 

The Insrector : Then it must be paid for out of the rates. The wages 
or salaries of permanent men or officials cannot be paid out of the loan. 

Mr. ViNcENT said if the work of laying the mains was done by a con- 
tractor it could be charged for out of the loan, but the Council wished to 
employ their own men. p 

The Inspector said if the Council had 20 men employed in laying the 
cable, then their wages could come out of the loan, but if the men were 
employed partly in laying cable and partly about the yard their wages 
must come out of revenue. Mr. Lewis could discharge his men, and 
then take them on, say, for three months for laying cables. In his report 
he would call attention to this particular case. If Mr. Lewis liked to 
state & case he would place it before the Board. 


Light Railway.—The Llandudno & Colwyn Bay Light Railway 
has been officially inspected on behalf of the Board of Trade. 


London Building Act and Inspection Boxes.—At Clerkenwell 
Police Court on Tuesday the County of London Electric Supply Co. 
were summoned by the district surveyor for Holborn (Mr. W. G. 
Perkins) for failing to give notice under sec. 145(a) of thé London 
Building Act, 1894. 

Mr. В. O. В. Lanz, jun. (for the prosecution), explained that the work 
complained of was not discovered until it was well on in course of execu- 
tion. It consisted of an inspection box of 32 cubio ft., which was placed 
in the footway, close to the kerb, in Leather-lane. The offence was in not 
giving notice of intention to do the work. 

Mr. S. Morse (for the defence) contended that notice had not to be 
given to the London County Council, and that the prosecutor was a 
servant of the Council. Some 12,000 of езе boxes had been laid, and 
that was the first case taken. The public were protected by provisional 
orders under the Electric Lighting Acts, apart altogether from the 
Building Acts. Electrical inspectors of London County Council saw the 
works by notice under the orders. 

Mr. Rosg said he considered himself bound by the decided cases, but 
he offered to state a саве. He imposed a penalty of 40:., with three 
guineas costs. 

London County Council.—On Tuesday the General Purposes 
committee submitted a proposal for a deputation to wait on the 
Prime Minister to urge the necessity of the establishment of a 
London Traffic Board on the lines indicated in the report of the 
Royal Commission on London traffic. — Postponed. 

Repairing Depot for Tramcars.—The adjourned report of the Highways 
committee recommending capital expenditure of sums of £51,400 and 
£16,000 for the erection and equipment of a central car-repairing depot 
was agreed to. 

Electric Supply Dill.—Replying to a question, the Hon. W. Peel said 
that the expenses incurred by the Council in the promotion of the Electric 
Supply Bill were £8,500. 

Tramways Bill.—Tbe Hon. W. Peel stated that the L.C.C. Tramways 
Bill had passed the House of Lords and the House of Commons and was 
only waiting for the Royal assent, but they were met with extraordinary 
opposition from the First Commissioner of Works, who wished to impose 
on them a clause for the protection of the Royal palaces and parks. The 
First Commissioner had put forward a clause to deal with nuisance 
by smoke or the emission of oxide of sulphur. He felt that such а pro- 
cedure ought to be strongly protested against. 

Tramway Sub-station.—It was resolved to expend £5,791 on the erec- 
tion of the Forest Hill tramways sub-station, the work to be done by the 
Works committee, 

Protection of Post Office Wires.—It was resolved that the Council 
should concur in the proposal to submit to arbitration the question 
whether the expense inourred by the Post Office in providing heat coils, 
fuses, &., for the protection of telephone and telegraph wires in the 
neighbourhood of tramways worked on the overhead trolley system of 
electric traction should be borne by the Post Office or by the tramways 
authority concerned. 

Surface-Contact System for Tramways.—A lengthy report was sub- 
mitted by the Highways committee with regard to the reconstruction 
for electric traction of the Aldgate to Bow tramways at capital costs of 
£72,210 and £50,000. The committee point out that, in view of the 
heavy commitments of the Council and in order to secure the completion 
of the electrification of the tramways as quickly at possible it is necessary 
that a cheaper system of traction shall be adopted. Having had before 
them information with regard to the various types of surface-contact 
traction in use on other tramways, it appeared that, speaking generally, 
the most satisfactory results were secured from the G.B.” system. That 
system had been in operation in Lincoln for about a year, and they had 
visited that city and made a careful inspection of the tramways there. 
They had since had before them full reports upon the results obtained 
from the working of the system, and also upon its merits compared with 
other surface-contact systems, having regard to the particular condi- 
tions obtaining in London, including the necessity of providing a system 
which would work satisfactorily in conjunction with conduit and over- 
head traction. The cars used on the tramways could without difficulty be 
fitted with ploughs or with trolley arms in addition to the contact skates, 
so that arrangements could readily be made for through services of cara 
between surface-contact and conduit tramways or between surface- 
contact lines and lines equipped on the overhead system, They had 
come to the conclusion that it would be to the Council’s interest to lay 
an experimental line of tramways on the ‘‘G.B.”’ system with a view to 
ascertaining whether it could be satisfactorily used generally on the 
tramways in London. Under normal conditions the cost of trackwork 
(excluding cables, &c.) on that system compared with conduit and over- 
head traction appeared to be approximately as follows: Underground 
conduit system £17,000 per mile of single track, ‘‘ G.B.” surface-contact 
£10,500 and overhead trolley system £9,500. As regarded working 
costs it appeared probable that the ''G.B." system would be not 
less economical in point of power consumption than either the con- 
duit or the overhead system, while there would probably be a 
saving in respect of maintenance over the former system, as the 
expenditure necessary for cleaning the conduits would be avoided. 
Tbe “С.В.” Surface Co., Ltd., who owned the system, had sub. 
mitted terms on which the company would be prepared to agree to the 
use of the system as an experiment on the Aldgate to Bow tramways, a 
total length of about 3 miles of double line. The details of the offer 
were, shortly, as follows:—(1) The Council to pay to the company а 
royalty of £500 a mile of single line in respect of the reconstruction and 
working on the ''G.B." system of the existing horse lines in White- 
chapel, Mile Hnd and Bow-roads; (2) the same royalty to be paid in 
respect of tramways constructed or reconstructed for the system up to a 
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total length of 30 miles (including Aldgate to Bow lines) ; (3) a royalty 
of £250 a mile of single track to be paid in respect of tramways во con- 
structed or reconstructed beyond 30 miles and up to a total of 50 miles; 
(4) а royalty of £150 a mile to be psid on all lines on which the system 
is used beyond a total of 50 miles; (5) the royalty in respect of 
the Aldgate to Bow tramways not to be payable by the Council 
until 12 months after the opening of the liner, and then only if 
the system works satisfactorily and the Council decides to retain it. 
They had been in communication with Dick, Kerr & Co., whose tender 
was accepted (on Jan. 22, 1907) for the roadwork and platelaying for the 
reconstruction of the tramways in Bow-road, between Coborn.road and 
Bow Bridge, as to the terms upon which they would be prepared to re- 
construct the whole route from Aldgate to Bow on the G.B.” system. 
As a result the firm had submitted a tender amounting to £48,618, 6s. 11d., 
which included a provisional sum of £5,000. In addition, there would 
be about £3,000 for royalties at the rate of £500 a mile of single line, 
which amount covered all patent rights involved in the use of the 
system, about £11,000 for rails and £3,000 for special trackwork, making 
the total cost for the trackwork for the whole length of about 6 miles 
of line about £66,000, or £11,000 a mile of single track, compared with 
about £19,000 a mile which it is estimated would be involved by the adop- 
tion of the underground conduit system from Aldgate to Coborn-road. It 
should, howerer, be borne in mind, in considering these figures, that the 
difficulties on this particular route are exceptional, whether conduit or 
surface-contact traction was adopted, and the figures referred to, therefore, 
were not a fair comparison of the respective costs of the two systcms under 
normal conditions. The committee recommended that the Council accept 
the offers. —Tho discussion on the matter was adjourned. 


L.C.C. Testing Fees.—At a recent conference of Borough 
Councils at Hackney Town Hall, the following resolutions were 
passed :— 

1. That this conference is of opinion that the establishment by the 
L.O.C. of testing stations in London is at the present time unnecessary, 
and therefore wasteful, having regard to the fact that а sufficient test 
can be made on the premises of any consumer. 

2. That the Borough Councils be asked to request the members of the 
L.C.C. for their respective districts to support the action of this con- 
ference when the matter is considered by the County Council. 

3. That a committee be appointed, consisting of one representative 
from each Borough Council, to take what steps may from time to time 
be considered necessary. 


Lowestoft.—An inquiry was held on Monday into the applica- 
tion of the Council for sanction to borrow £18,150 for extensions of 
the electricity undertaking. 

The borough electrical engineer and manager (Mr. G. A. Bruce) and 
the deputy town clerk (Mr. E. Cann) gave evidence in support of the 
application. 

The inspector (Mr. В. Н. BickNELL) pointed out the desirability of 
giving details of the street-lighting portion, for a longer period was 
allowed for cables than for arc lamps. 

Mr. Bruce replied that it included standards, boxes, &c., but he had not 
yet subdivided the various items. 

The Inspector asked how it was assumed tbat there would be a good 
profit on free wiring. 

Mr. Bruce said consumers paid the cost of the hire charges, and the 
addilional consumption of current would mean an additional income, 

Mr. Cann said they expected to do good business in free wiring, as the 
local company had just raised the price of gas 4d. per 1,000. 

Mr. Bruce said the charge per unit was 444., but there would be 1d. 
more per unit for the use of the fittings, or alternatively to the additional 
Id., a charge of 1s. 6d. per point" per annum, and 6d. extra for each 
lamp beyond one on the point. 

The INsPECTOR: When you once get a start and people begin to pay 
back, if you put the money to the general undertaking you will want to 
borrow again. Why not credit the free wiring account with the 1d. 
extra and keep a separate book? Free wiring was being watched closely 
by the experts of the Board of Trade, who were not sanguine that free 
wiring would bring & profit. 

Mr. Fry thought they had one or two concrete cases of prospective 
profit already. In one case, which might cost £150 to “ free" wire, they 
anticipated an annual revenue of £100. 

It was algo stated that the Corporation were covered as to the possible 
destruction of their fittings, ав the customer was under agreement to 
insure, | 


Marylebone (London) — The Electric Supply committee recom- 
mend the revision of meter rents, so that the maximum charge 
' shall be 20s. per quarter. Кебвёірів from the sale of current during 
the June quarter were £50,981. Os. 1d. 


Mountain Ash.—In order to preserve their electric lighting 
powers the Council have instructed а committee to consider the 
advisability of erecting а small generating station. 


Obituary.—The death is announced of Mr. Joseph Dorrington, 
who was at one time chief superintendent of the Birmingham Postal 
Telegraph department. Mr. Dorrington entered the service of the 
International Electric Telegraph Co. in 1854, and in 1883 became 
superintendent at Birmingham, a position he held until his retire- 
ment in 1899. 


Oystermouth —The Council have been notified by the Oyster- 
mouth Electric Supply Co. that they intend toapply for а provisional 
electric lighting order for the Mumbles district. 


Portsmouth.—On the recommendation of the Electric Lighting 
committee, the Council decided on Friday to apply for sanction to 
а loan of £5,000 for public lighting. 


Presentation.—A presentation was made on the 10th inst. ia 
the Mayor’s Parlour, Sunderland, to the late borough electrical and 
tramways engineer (Mr. John F. C. Snell), who has started in 
practice asa consulting engineer with Mr. Moore Ede in London. 

The Mayor (Councillor 8. M. Swan) presided, and there were also 
present the town clerk (Mr. Fras, M. Bowey), Ald. Bruce (chairman of 
the Electricity committee), and several aldermen, councillors and public 
officials, including Mr. A. S. Blackman, borough electric engineer, and 
Mr. A. R. Dayson, tramways manager. 

The Mayor, addressing Mr. Snell, said that, on behalf of the Corpora- 
tion, he had very much pleasure in handing to him a testimonial (on 
parchment) of his connection with the Corporation. He had been with 
them 11 years, and they trusted those years had been pleasant and pro- 
fitable to him. Coming as he did a young man he undertook the begin- 
ning of the municipal enterprises with remarkable success. The 
Corporation would watch his future career with great interest, and trusted 
he would have health to enjoy his well-earned reputation. 

In making the рош of a solid silver tea and coffee set and 
tray, Ald. Bruce thanked the Presentation committee for giving him the 
honour of making it. He had (he said) been associated with Mr. Snell 
closely and intimately for nearly 11 years, and it had been a great plea- 
sure to him to be associated during that period with a gentleman of Mr. 
Snell’s character and sterling worth. It had also been a pleasure to 
him, when visiting other towns, and especially in connection with the 
Municipal. Electrical Association’s annual meetings, to see that Mr. 
Snell’s worth was appreciated by those best qualified to judge of his 
merits and ability. It was also satisfactory to know that those gentle- 
men were unanimously of opinion that the Sunderland undertaking was 
& model of municipal work and management. It was only fair and due 
to Mr. Snell that this should be known. Mr. Snell had been, in his esti- 
mates made from time to time, as near perfect accuracy as it was 
possible to be, even when estimating for two years ahead. Though 
Mr. Snell came to them a comparatively young man, they were 
soon able to gauge his ability, and when the time came for 
further extensions of the Dunning-street station, though they had 
not actually severed their connection with Sir Alex. Kennedy, the 
consulting engineer, they decided to entrust Mr. Snell with the work, and 
he had in every way satisfied the confidence they then had in him. They 
had also showed their confidence in Mr. Snell by entrusting him with 
the electrification of the tramways, and every burgess felt proud of the 
tramways system when they compared it with that in any other town in 
the neighbourhood. Another great feature of Mr. Snell's work was the 
introduction of the three-phase system. The work Mr. Snell had been 
doing was really laying the foundation, and as a result in the 
next three years they would receive results which would be most 
gratifying. As to what had already been done, if they called 
the sinking fund profit they would understand the position much 
better. They had £60,000 in that fund and that amount was absolutely 
net profit on the transaction, and represented all that they spent on it in 
the first 44 years. He had great pleasure in making the presentation to 
Mr. Snell, on behalf of the Corporation and its chief officials, They 
wished Mrs. Snell to share in the honour that they had conferred upon 
Mr. Snell, and that was why they had selected the silver service. They 
desired to express the hope that the change Mr. Snell was making would 
be successful to him. 

In returning thanks, Mn SNELL said that he was at that moment 
the victim of mingled feelings of pride at their regard (of which that 
testimonial was an outward and visible sign, and which had been so 
eulogistically proclaimed by the Mayor and Ald. Bruce) and of distress 
which he sincerely felt at severing his connection with the Corporation. 
Eleven years was a big slice out of a man’s life, but in that time he had 
met, not only in the Council but throughout the town and from all classes, 
with nothing but kindness from everyone. Не felt that during that 
period, so far as he could remember, he had not made a single enemy. 
His experience with the Council had been peculiarly happy and he did not 
know of any one sharp conflict of opinion that had risen between the 
Council and himself or between an individual member and himself. He 
knew he had a great deal of work entrusted to him. There was much he 
would have liked to have done better, but he bad done everything from 
time to time to the best of his knowledge at the time, and as cautiously 
and ungrudgingly as was possible, The labour had been hard, but he 
was not happy unless he had plenty of work. They had been good enough 
to entrust him with the construction of the tramways. He would be & 
humbug not to say that he knew they had been successful in every way. 
The electricity undertaking had a fight because it was not a monopoly. 
There was competition, but that he thought was healthy. The electricity 
undertaking had been placed on а good foundation, not by him alone, 
but with the untiring help of Ald. Bruce and the committee and staff, and 
he was certain that in three orfour years they would have those net profits 
which many gentlemen in the Council would like to have in tangible form. 
He had tried not only to be a hard worker and loyal official to the Cor- 
poration, but he had also tried to be a loyal citizen. He should value the 
testimonial, which, however, he thought spoke far too eloquently of his 
services. He should value it highly, and he should also value, and was 
quite sure his wife would, the very tangible and very handsome present. 

Colonel Rex» proposed a vote of thanks to the Mayor and sub-com- 
mittee that had charge of the presentation arrangements. 

The motion having been carried, the Mayor responded, and the 
proceedings terminated. 


Provisional Order Transfer.—Bury Rural District Council give 
notice of transfer of their powers, &c., under their 1905 electric 
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lighting order to the Lancashire Electric Power Co., the pecuniary 
consideration being £800. The Council have right to re-purchase a 
the end of 7, 10 or 14 years, or any sabsequent 7 years. : 

Richmond.—The Council last week adopted a resolution moved 
by Councillor Bisgood that the General Purposes committee inquire 
into the advisability of taking steps for the promotion of a bill by 
the Corporation, either separately or in conjunction with other 
local authorities, authorising the construction of tramways in the 
borough, with the right to the Corporation to lease or work the 
tramways, or in conjunction with the Barnes and Mortlake District 
Council; and to obtain the option of acquiring, by arbitration or 
otherwise, the interest of the London United Tramways in the 
existing line from Kew Bridge to Richmond. 

Offers have been received from the Traction Corpn. and from 
Richmond Electric Light & Power Co. to construct the proposed 
tramways or to take a lease after construction. 


Russia.—The British Vice-Consul at Kieff (Mr. Н. P. Smith) 
states that dynamos are now manufactured in St. Petersburg, 
Moscow, Riga and Revel. Plant in this class that is imported is of 
German manufacture, and lamps and electric light fittings are also 


mostly German. 


Southall-Norwood.—The Board of Trade have intimated to the 
Council that unless they have taken steps to carry out the terms of 
their 1905 Provisional Order by June 80 next the order will be 
revoked. 

Spanish Submarine Cables.--The Madrid ‘‘Gazette” publishes 
& decree grantiog an extraordinary credit for the repair of the 
cables connecting Spain with Tangier and Melilla. 


Stepney (London).—On Wednesday, on the recommendation of 
the Electric Lighting committee, the Council decided, as the L.C.C. 
Electric Power Bill had been rejected, to proceed with the Blyth’s 
Wharf electricity scheme. 

The General Purposes committee, reporting on the decision to increase 
the salary of the borough electrical engineer (Mr. W. С. Р. Tapper), 
recommended that until tenders for the work at Blyth’s Wharf were 
actually accepted, no decision upon the subject should be arrived at. 
The recommendation was declared not carried, 19 voting for and 17 
against, a two-thirds majority being n:cessary for its adoption. 


Swanage.—Messrs. l'oote & Milne propose to apply for a pro- 
visional order. . 


Telephone Facilities.—The National Telephone Co announces 
that in case of any fault in connection with subscribers’ telephones, 
and in the event of there being any difficulty in making notification 
of such fault to the exchange, a call office may be used for the pur- 
pose without charge. 

West Bromwich.—An inquiry was held here on Tuesday into the 
application of the Corporation to borrow £4,925 for extensions of the 
electricity undertaking. 

The town clerk (Mr. A. Cappick) pointed out that £4,600 had already 
been spent, and the balance was required for extension of mains. 

On the suggestion of the inspector (Mr. Н. R. Hoorn) the application 
wes amended as follows: £4,150 for expenditure up to March 31, 1907, 
and £2,000 for mains and services during the next two or three years, 
total £6,150. N 


Whitehaven.—New consumers will be supplied with electric 
current free of charge during July. 


Will.—The will has been proved of Mr. W. E L. Gaine, late 
general manager of the National Telephone Co., whose death 
occurred on June 18. "The gross value of the estate was £22,590, 
with net personalty £22,123. 


Sports.— Liverpool Corporation tramway employés had their 
annual sports on Wednesday and Thursday. Amongst the guests 
on Wednesday were the Lord Mayor, the Lady Mayoress, Sir 
Chas. Petrie (chairman of the Tramways committee) and Lady 
Petrie, several aldermen and councillors and many ladies. An 
excell: nt programme was carried out by a committee under the 
direction of Mr. C. W. Mallins, tramways manager, and the prizes 
were distributed by Lady Petrie. 

Outing.—The annual outing of the employés of Stegmann & Co., 
Clapham Junction, London, took place on the 6th inst. at Brighton, 
where the company (about 50) had good weather. Mr. Stegmann 
mct the party at dinner at the Queen's, and subsequently the 
party met at the Crichton Restaurant, Clapham Junction, where 
sevcral specches wore made before the party dispersed. 


— — 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Aberdeen.—For the year ended May 31 the total revenue of the 
tramways department was £72,605, an increase of £2,097. Work- 
Ing expenses came to £40,434, decrease £249. Interest and sinking 
fund came to £18,747, an increase of £586, and the available 
balance is £13,422, increase £1,760. The available balance has 
been placed to renewal account. The number of passengers carried 


was 17,676,008, and the car-miles run were 1,529,682. The in- 
come per car-mile was 11:84. and the average receipts per pas- 
senger 0°98d. | 


Bootle.—The accounts of the electricity undertaking for the year 
ended March show capital expenditure £110,123 (against £108,542), 
income £17,394 (£16,621). 

Expenditure was £7,878 (£7,289), gross profit £9.516 (£9,332), interest 
and sinking fund £6,766 (£6,889). £1,702 (£1,510) has been placed to 
renewal fund, £700 (£1,000) to relief of rates, and £359 put to reserve. 
The average revenue per unit sold for all purposes was 1:74. (against 
1-74d.), for private lighting 3:354. (3:4d.). motors 1:164. and public 
lighting 2s. 11d. (both as in previous year), traction 1°16d. (1:18d.) Works 
cost was O 58d. (0°57d.) per unit sold. Total costs, 0°77d. (0-76d.), 
interest 0:26d. (0-3d.) and repayment of capital and sinking fund 0°4d. 
(0:42d.) Units generated were 2,710,000 (2,577,000), sold for private 
lighting 446,000 (429,000), power 479,000 (453,000), street lighting 
356,000 (354,000), traction 1,167,000 (1,057,000). The maximum 


supply demanded was 1,113 kw. (1,232 kw.). 


The report of the borough electrical engineer (Mr. T. D. Clothier) 
states that an agreement could not be come to with regard to supplying 
in Litherland, and the negotiations wore discontinued. No applications 
have yet been received for supply in Orrell, so that the extension has 
had no effect on the undertaking. The receipts from slot-meter supply 
of current increased from £101 to £177, and Mr. Clothier anticipates 
this will become an important branch of the undertaking. 

Dudley.—The electricity department accounts to March show 
capital expenditure £81,411. 

evenue was £11,705 (against £11,068) and total expenses £6,461 
(£5,969). Gross profit was 25,244 (£5,099). Interest on loans required 
£1,986 (£2,009), repayment of loans £2,224 (£2,144), bank charges £967 
(£623), leaving the net profit at E68 (£323), 1,991,901 (1,815,063) units 
were generated, 134,431 (135,462) supplied to public lamps, 711,518 
(503,060) to private consumers and 966,244 (972,979) to the tramway com- 
pany. The maximum supply demanded was 632:5 kw. (512 kw.) for light- 
ing and 850 kw. (as in previous year) for tramways. 

A statement by tbe borough electrical engineer (Mr. C. E. Savage) 
accompanies the accounts, and states that the smallness of the increase 
in income from private consumers is to a great extent accounted for by 
the advent on the market of cheap and economical incandescent lamps 
and efficient and reliable arc lamps. In order to obtain consumers at a 
sufficient rate Mr. Savage considers it may be necessary, when laying 
cables in new streets to put in a 5-wire system with local balaacers, and, 
to adopt the 460 volt supply at Dudley for the present metallic filament 
lamps, houses would be wired to take the half voltage of the two outers 
—namely, 230 volts—and when the lamps are manufactured at a market- 
able price for 250 volts, the outer and the second outer in the case of a 
5-wire system on both sides would be made the true outer, thus giving 
consumers supply to the middle wire by 230 volts. Mr. Savage thinks 
this suggestion might pay, as he fiads that wiring houses for metallic 
filament lamps is inconvenient and unpopular, the present metallic fila- 
ment lamp two in series in one holder being too large a unit for private- 
house lighting. 

Dundee.—The gross receipts of the tramways department for the 
past year amounted to £57,672 1s. 1d, and the working expenses 
(including maintenance of lines) to £35,403. 16s, 8d., leaving 
£22,268. 5s. 8d. The balance (with the exception of £85. 19s. 6d. 
carried forward) has been absorbed by interest, sinking fund, depre- 
ciation (£1,416) and renewal fund (£6,900). The total mileage run 
was 1,162,792, an increase of 156,881 and the number of passengers 
carried 15,554,905, increase 2,468,509. The receipts per car mile 
were 11:944., and the average fare per passenger was 0:878d. 

Farnworth.—The capital expenditure on tho electricity under- 
taking for the year to March was £40,186. 

Revenue was £6,577. Total expenses, excluding wages and materials 
on motor hire and street lighting accounts (€360), were £3,494 (1:064. 
per unit, coal cost 0-42d. per unit sold). Interest required £1,253 and 
sinking fund £1,259, leaving net profit £300 (against a loss of £136 in 
previous year) The equivalent of 23,888 8 c.p. lamps is connected, in- 
cluding motors 460 n.». and radiators 297 8 c.p. 

The engineer (Mr. R. D. Leach) states that no steam traps are now 
used on engines or boiler- house pipes, all condensed water being fed back 
into the boilers by the American Holly gravity system. The Tador 
storage battery (continues Mr. Leach) has been overhauled and is a most 
useful auxiliary to the works, being in regular use at meal hours and 
after midnight. For public lighting there are 45 arc and 135 incan- 
descent lamps. 

Hammersmith (London).— The borough council's electricity 
department accounts to March show capital expenditure £275,195, 
an increase of £14,775 on the past year, compared with £49,676 in 
the previous year. 

Revenue was £37,302 (against £37,013), including £30,597 for carrent 
supplied to private consumers, £4,645 for public lighting, £174 meter 
rents, £135 motor rents, £1,492 for materials sold and work done; total 
receipts for current being £35,243 (£34,908) and revenue from other 
sources £2,059 (£2,105). Generation and distribution cost £21,753 
(£20,519). Gross profit was £15,519 (£15,978), int2rest on loans £7,651 
(£6,707), instalment of redemption of capital £7,829 (£6,459), and, after 
writing off £55 for bad debts, the net profit was £14 (£2,631). The 
accumulated net profits to date are £13,598. 4, 974.758 units were 
generated and 4,220,736 (3,644,146) sold, including 3,657,610 to private 
consumers and 563,126 to public lamps. The total maximum sapply 
demanded was 3,710 kw. (3,297 kw.). There are 254 arcs and 65 incan 
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descents in use for public lighting. 1, 935 (1,818) private consumers are 
connected, with 127,764 (112,122) equivalent 8 c.p. lamps. The motors 
connected number 260 (229), with an aggregate horse-power of 1, 727 
(1,420). The average price obtained per unit was 1:334. (2:18d.) for 
public and 2:014. (2-334.) for private supply. 

A report by the borough accountant states that rates, taxe3, and rents 
and wayleaves for cables amounted to £2,851 (against £1,509), an 
increase which largely accounts for the decrease in the net profit. 


Hove.—The past year’s accounts of the Aldrington electric light 
undertaking show a deficit of £592. 


King's Lynn.—At the Council meeting last week the electrical 
engineer (Mr. J. Pilling) was congratulated on the profit of £593 on 
the working of the electricity supply department during the past year. 
_ Receipts were £6,609, and the capital charges included £1,208 for 
interest and £1,924 for sinking fund. The connections of private con- 
sumers are equivalent to 28, 400 8 с.р. lamps. The profit balance is to be 
placed to suspense account. 

The Council decided to reduco the charge to ordinary consumers for 
lighting from 5d. to 44d. per unit, and to long-hour consumers 4}d. per 
unit, after the September meter readings. | 


St. Pancras (London).—The gross income of the electricity 
department for the year ended March 31 was £74,518. 63. 5d., an 
increase of £2,426. 18s. 9d. compared with 1905-6. 

£61,876. 158. 21. was received from sale of current (£59,997. 178. 4d.) 
and £10,733. 13s. 3d. from public lighting (£10,048. 15&.). Total ex- 
penditure was £43,495. The balance was £31,018. 63. 5d., and after 
paying interest and instalments off loans and making an allowanoe for 
bad debts the net profit was £6,495. Os. 4d. (against £9,441), which is 
recommended to be carried forward as а working balance. 


Sheffield.—The accounts of the tramways department for tha 
2 e March 25 t how capital expenditure £1,074,166, increase 

The total revenue was £279,586 (against £258,730). Working expenses 
were £168,419 (£157,070), including traffic expenses £97,590 (£88,831), 
power expenses £20,922 (£19,194), repairs £29,662) £29,290) and general 
expenses £20,245 (£19,754). Gross profit was £111,167 (£101,660) ; 
interest on stock, mortgages, bills, &., came to £41,393 (£40,966), апа 
income tax on profits £2,203 (£1,805). Sinking fund instalment was 
£25,392, leaving a surplus on the year’s working of £45,696 (£36,595), of 
which £22,119 has been placed to renewals fund, £2,000 to special pur- 
poses fund, £911 to accumulated surplus fund and £24,783 (£12,773) 
has been transferred to general district rate. 

The population served by the tramways was 447,951 (440,414); 
73,966,299 (68, 244,937) passengers were carried, and 6,804,656 (6,236,561 
car-miles run, 12, 832, 535 (11,472,710) units were generated an 
11,546,500 (10,658,492) used for cars, the total cost per unit being 0:658d. 
(0-7124.). 1-697 (1-709) unit was used per car-mile. The total revenue 
per car-mile was 9 996d. (10"0664.) working expenses (inclading power 
cost) 6:390d. (6:556d.), and the average fare per passenger 0:898d. (0°902d.). 


Wallasey.—The fifth annual report of the tramways under- 
taking for the year ended March 81 states that the receipts were 
£43,601. 12s. 11d., against £40,570. 18s. 4d. lin 1906. 

Working expenses were £27,315, leaving agross profit of £16,292, 128. 11 d., 
or nearly £2,000 more than last year. £3,340 was voted in relief of 
rates (£1,240 more than last year), and the net profit, after payment of 
interest, depreciation, &c., was £1,952. Nearly 8,000,000 passengers 
were carried, or 467,000 more than in the previous year, 356,481 repre- 
Sm IRE The number of car-miles run was 862,123, compared 
Ww ‚216. 


Wolverhampton.—The accounts of the electricity department 
for the year ended March show capital expenditure £184,430, in- 
crease £12,189 on the year. 

Revenue was £27,525 (against £24,722 in previous year). Total ex- 
penses were £13,073 (£11,327). Gross profit was £14,302 (£13,245), 
capital charges were £10,905 (£10,194), and the net profit £3,653 (£3,216), 
4,553,855 (3,758,264) units were generated, 151,472 (141,852) supplied to 
public lamps, 2,115,058 (1,539,728) to private consumers and 1,585,992 
(1,516,324) for traction, There are 56 arc and 167 incandescents (56 and 
142) for public lighting and the total number of (equivalent) 32-watt 
lamps connected is 110,706 (85,126). The maximum load at the works 
was 2,075 kw. (1,674 kw.). 235 motors (=1,539 н.р.) are connected. 


n 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Portsmouth Tramways committee invite alternative tenders for 
periods of 6 or 12 months for the supply of best large smokeless 
Welsh steam coal for their power station. Specification, &c., from 
the engineer (Mr. V. С. Lironi, M.L M.E., A.M.I.E.E.), engineer's 
office, Fratton-grove. Tenders to the Town Clerk, Town Hall, 
Portsmouth, by 12 noon, Monday, Aug. 5. See an advertisement. 

Dublin Corporation want tenders for 12 months’ supply of 
machinery oils for their electricity works, Pigeon House Fort, 
Dublin. Specification from the town clerk (Mr. Hy. Campbell), 
City Hall, Dublin, to whom tenders by July 23. See also an 
advertisement. 

The Metropoiitan Water Board want tenders by 10 a.m. July 24 
for supply of two 25 kw. generatora, motors, four triple-expansion 


573 


marine type engines, three hydraulic turbines, 10 water-tube - 
boilers, mechanical stokers, coal conveyor, ash hoist, pumps, valves, 
econoinisers, pipes, &c. Specification, &c., from the Engineer, 
Southwark Bridge-road, S.E. | 

Bristol Docks committee want tenders by 10 a.m. July 26 for 
supply, erection, &c., of 10 2 ton electric waggon capstans, and two 
10 ton, two 3 ton and 16 80 cwt. movable electric jib cranes for the 
new Royal Edward Dock, Avonmouth. Specifications from the 
Engineer, Cumberland Basin, Bristol. 

Wednesbury Corporation want tenders by mid-day July 98 for 
supply of balancer boosters and for alterations and extensions of 
accumulators. Specification, &c., from Mr. W. Fennell, Camp- 
street, Wednesbury. Г 


Birmingham Tame and Rea District Drainage Board require 
tenders by 9 am. 26th inst. for three-phase induction motors 
(800 н.р.) and electrically-controlled sluice valves, with switch gear. 
Specification may be seen with the Engineer, Tyburn, near Bir- 
mingham. 

Walthamstow Council want tenders by 5 p.m, July 26 for sup- 
ply of nuts and peas coal for the electricity department. Further 
particulars from the Electrical and Tramways Engineer, Priory- 
avenue, Walthamstow. 

Rochester Corporation want tenders by July 22 for construction 
of tramway permanent way and overhead line equipment. Specifi- 
cation, &c., from Mr. E. Rotter, 47, Victoria-street, London, S.W. 

Wimbledon Corporation want tenders by noon July 22 for supply 
of Edwards air pump equipment and voltmeters. Particulars from 
the Borough Electrical Engineer. 


Chorlton Guardians invite tenders for wiring two hospital pavilions 
at Withington workhouse. Tenders to the clerk, All Saints', Man- 
chester, by 23rd inst. 

The Benares tramway order and electric supply licence have been ` 
gazetted, and construction work will commence after the monsoon. 

Tenders will be received until noon, Aug. 5 by tho Deputy Post- 
master-General, Brisbane, for supply and delivery of 73 tons 
400 Ib. g.i. wire, 382 tons 200 lb. h.d. copper wire, 2,000 f in and 
1,000 iin. iron spindles, 2,000 200 Ib. wire and 1,000 701b. wire 
copper jointing sleeves, 10,000 Acme insulators, 10 cwt. bolts and 
nuts, and 5,000 200 lb. wire copper tapes and binders. Specifica. 
tions, &c., from the Commonwealth Offices, 72, Victoria street, 
London, S.W. 


TENDERS RECEIVED AND ACOEPTED. 


The following tenders were received by London County 
Council for the manufacture, delivery and erection of two of the 
four sets of 5,000 kw. three phase steam turbo-generators required 
for the second portion of the Greenwich generating station :— 

Tarbo-generators. Extra for spare parts. 


Willans & Robinson (accepted) .. £42,200 £1,875 
General Electric Co, ..... er 48,628 462 
James Howden & Co........... 48,000 489 
British Thomson-Houston C»... 47,480 392 
Electric Construction Co. ..... : 44,900 491 
C. А. Parsons & Co. ...... £44,276 & £39,866 £746 & £655 


British Westinghouse Со... £42,443 & £36,000 ..£1,366 & £1,205 


Stepney (London) Council have received the following tenders :— 

For supply of 7,000 yds. 4 in. single way conduits and 100 bends, 
Sutton & Co. (accepte4), (1) conduits 18. 01d. per yard, (2) bends 1s. 0{4. 
each (less 24 per cent.); Albion Clay Co. (1) 1s. 044., (2) 18. 0}d.; 
T. Wragg & Sons, (1) 1s. 044., (2) 1s. 04d. (less 24 per cent.): Doulton 
& Co., (1) 1s. 04d., (2) 18. 04d. ; Johnson & Phillips, (1) 1s. 3d., (2) 23. 9d. 

For cable boxes —Johnson & Phillips (accepted) (1) six-way disconnect- 
ing joint boxes £91, (2) five-way ditto £91, (3) four-way ditto £90, (4) 
three-way ditto £54, (5) straight through ditto £54. 7s. 6d., (6) end con- 
necting ditto £5. 48.; W. T. Glover & Co. (1) £97, (2) £98, (3) £99, (4) 
£60, (5) £58, (6) 26. 16s. ; Siemens Bros. & Co., (1) £97. 103., (2) £103. 5s., 
(3) £99, (4) £57, (5) £58, (6) £6. 4s, ; W. T. Henley’s Co. (1) £162. 10s., 
(2) £188. 5s., (3) £96. 15s.. (4) £55. 103., (5) £58, (6) £6; British Insu- 
lated & Helsby Cables (1) £221, (2) £225. 15s., (3) £126, (4) £75, (5) 
£79. 15s., (6) £8. 8s. 

For (1) 7,400 yds. 0 125 вд. in., and (2) 400 yds. of 0'2 sq. in. Lt. 
triple-concentric kd coversd cable, and (3) 120 yds. of 0:2 sq. in. Lt. 
triple concentric lead-covered and steel-armoured cable, Callender's 
Cable Co. (1) (accepted) £2,980, (2) £226. 5s., (3) 0'2 by 02 by 0-1 
steel armoured, £79. 2з. 6d. ; Johnson & Phillips (1) £2,931. 17s. 4d., 
(2) £229. 163. 5d., (3) (accepted) £75. 48. bd. ; British Insulated & Helsby 
Cables, (1) £3,034, (2) £236, (3) £76. 168.; W. T. Henley's Co., (1) £3,040, 
(2) £235, (3) £76. 10s.; W. T. Glover & Oo. (1) £3,041, (2) £235, 
(3) £76. 188.; Siemens Bros. & Co., (1) £3,078. 10s., (2) £237. 18s., (3) 
477. 58. 

For a feed pipe, Pryke & Palmer's tender was accepted at £3. 28. 6d. 

The tender of the Silvertown Oil Storage Co. has been accepted for 
dynamo oil at 1s., cylinder oil at 23. 6d. and crank chamber oil at 2s. 2d. 
per gallon, and that of C. C. Wakefield & Co. for forced lubrication 
chamber oil at 18. 5d. per gallon. 

Stepney Council have also received the following tenders :— 


Meters up to a capacity of 10 amperes : Reason Mfg. Co. (prov. accepted) ; 
Chamberlain & Hookham, and Ferranti Ltd., for meters above 10 amperes ; 
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Ferranti, Ltd. quoted on the basis of one year’s free maintenance against 
three years by Chamberlain & Hookham ( pror. accepted). Tenders from 
ten other firms for both classes of meters were declared informal), 

The tender of the Reason Mfg. Co. for demand indicators was pror. 
accepted. The tenders of Engineering Instrumenta (Ltd.) and Monte 
Callow & Co. were declared informal. 

For the annual supply of carbons the tender of the Sloan Electrical 
Co. was prov. accepted at £767. 18. 2d. Johnson & Phillips tendered at 
£793. 5s. 6d. ; Crompton & Co. at £800. 15s. ; G. Braulik at £839, 7e. 1d. 
(less 5 per cent. for cash), and Union Electric Co. at £894. 8s. 7d. 


The Mirrlees Watson Co., Glasgow, have received orders trom 
Franco Tosi for three sets surface condensing plant (duty each 
20,000 lb. steam per hour); from Fraser & Chalmers two surface 
condensers (each 8,200 sq. ft. cooling surface); and from the Lan- 
cashire & Yorkshire Railway Co. (per ҮҮ. Н. Roy & Co.) for one 
counter-current jet condensing plant (duty 50,000 lb. steam per hour). 


Bermondsey (London) Council have provisionally accepted the 
tender of Chas. Franklin for 2,000 tons of Welsh and 2,500 tons of 
bituminous coal, and that of Kaye, Son & Co. for 2,000 tons of 
bituminous coal. 


Marylebone Borough Council have accepted the tender of C. A. 
Parsons & Co. for the insertion of a steam temperature buffer on the 
turbines for £200. 


Prescot Guardians have accep‘ed the tender of the British Insu- 
lated & Helsby Cables for the supply of cables, fittings, wiring 
and current (3d. per unit) for lighting at the workhouse. 


Bolton Electricity committee have accepted the tender of the 
British Westinghouse Co. for a centrifugal pump. 


Gravesend Council have accepted the tender of the Lancashire 
Dynamo & Motor Co. for motors for hiring out. 


Rochdale Council have accepted the tender of Yates & Thom for 
additional plant for the electricity works. 


York Electricity committee have accepted the tender of the Adams 
Mfg. Co. for 12 months’ supply of Igranic motor-starting rheostats. 


Croydon Council have accepted the tender of T. Harding Churton 
& Co. for an electric motor and pump at £178. 

Keynsham Council have accepted the tender of Parfitt & Webber 
for public lighting by 126 electric lamps from Aug. 10 to May 10 at £262. 


Long Eaton Council have accepted the tender of Browett, Lindley 
& Co. for a steam dynamo and watcr-tube boiler at £3,948. 


Bristol Docks committee have placed a contract for two electric 
capstans with Royce Limited. 


BUSINESS NOTIOES. 

Notice is given that the businesses of the Amalgamated Dry Bat- 
teries (Ltd.) and the Universal Battery Co. have been amalgamated 
as from July 1, and will in future be carried on as one business 
under the style of“ The Associated Battery Co. (Ltd.)." Telegraphic 
address, Unibaco London”; telephone, Sydenham 166. For the 
purposes of this absorption the Amalgamated Dry Batteries (Ltd.) 
is being wound up voluntarily. 


Mr. Douglas C. Bate informs us that, having severed his connec- 
tion with the Electric & Ordnance Accessories Co., he has opened 
an office at 40, Brazennoso-street, Manchester, where he will receive 
orders or inquiries for the various lines of goods for which he has 
hitherto received orders, as well as for artistic bronze fittings, insu- 
lation materials, wires and cables, soldering compounds, &c. Tele- 
phone 5602. 


Mr. E. Harris, 86, Richmond-mount, Headingley, Leeds, expert 
in fuel economy and boiler-house plant, has joined Messrs. Ed. 
Bennis & Co. as their represontative for East and South Yorkshire. 
The firm’s old and valued representative, Mr. Wm. Higson, Grin- 
dleton Vi la, Levenshulme, Manchester, will still continue to be the 
firm’s general representative for Lancashire and Yorkshire as here- 
tofore, but the business has grown to an extent to render necessary 
a sub-division of the work and the appointment of a number of 
representatives in the busy manufacturing centres of the North. 


Norman McKenzie and Walter T. Wright (trading as Norman 
McKenzie & Co.), electrical and mechanical engineers, 4, Watts- 
place, Chatham, have dissolved partnership. Debts by Mr. Wright, 
who continues as Walter T. Wright & Co. 


Electromotors Limited, Openshaw, Manchester, intimate that 
the works and offices will bé closed for the aunual holiday from the 
night of Aug. 2 to the morning of Aug. 12, a small staff bein 
kept in attendance for the purpose of dealing with estimating an 
urgent correspondence. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


In the bankruptcy of Arthur H. Dodd and]IIorace J. Whateley 
(trading as the Garrick Electrical Co), Wal sall-street, Bilston, and 
lately at Bilston-street, Wolverhampton, the first mecting of 
creditors will take place on July 24 at the O.R.’s, and the public 
examination on July 31 at the County Court, Wolverhampton. 


Claims against Francis Williams, electrician, 17, Orchard-street, 
Bemerton, Salisbury, by July 22, to Mr. Т. Barton, О. R., Cambridge 
Junction, High-street, Portsmouth. 


Benham & Sons (Ltd.) is being wound up voluntarily. Mr. W. J. 
Benham, 66, Wigmore-street, London, W., is liquidator, with autho- 
rity to consent to the registration of and to enter into an agreement 
with a new company with the old title. 


Electric Safety Appliances (Ltd.) is being wound up voluntarily. 
Мг. Н.А. Grimsdick, 82, Victoria-street, London, S.W., is liquidator. 


A meeting will be held on Aug. 13, at 3-5, Goat-street, Swansea, 
to receive an account of the winding up of the British Electric 
Separating Co. (Ltd.). 


The Capilliform Telegraph Instrument Co. (Ltd.) is being wound 
up voluntarily. Mr. Н. Clough, 54, Gresham House, London, Е.С 
is liquidator. 


The De Forest Wireless Telegraph Synd. (Ltd.) is being wound up 
voluntarily. Mr. W. L. Davis, 601, Salisbury House, London, E.C., 
is liquidator. Claims by Aug. 81. 


Chatham, Hochester & District Electric Lighting Co. (Ltd) is 
being wound up voluntarily. Mr. C. T. Smith, Violet-hill, Rochester, 
is liquidator. Claims by Aug. 16. 


The May-Oatway Fire Appliances (Ltd.) is being wound up volun- 
tarily for reconstruction. Mr. E. W. Elliott, 22-26, Paul-street, 
London, E.C., and Mr. С. A. Underwood, Threadneedle House, 
London, E.C., are liquidators. 


°? 


Businesses for Sale.—Old-established electrical and general 
manufacturing works in London are advertised for sale as a going 
concern. 

An installation and small repair business in Yorkshire is adver- 
tised in another column for immediate disposal. 


The Journal.“ — Part 184 of the “Journal” of the Institution 
of Electrical Engineers is now ready. Price 5s. Particulars of 
contents are given in an advertisement. 


‘‘Ediswan” Specialities.—An Exhibition of Materials was 
inaugurated at Venice on July 7, which continues open for some 
time. After the opening ceremony the Royal party visited the 
stand where the British-made exhibits of the Edison & Swan Co. 
were shown and thoroughly examined by them. The Queen Mother 
personally expressed her pleasure at seeing so great a variety of 
u:eful and ornamental electrical appliances. The exhibition is 
proving а great success. 


Flame Arcs and Poultry.—Messrs. Baughan & Co., electrical 
engineers, of Reading, wrote to the Union Electric Co., under date 
July 18, as follows :—'* We have returned to you the six Excello’ 
lamps sent for garden party, &c, It may interest you to know that 
these lamps were used for lighting the grounds, &c., at the Univer- 
sity College for the National Poultry Show. When the lamps were 
lighted at night the birds had previously gone to sleep, but they 
immediately woke up and started crowing and cackling!’ Perhaps 
the birds were able to distinguish that the lamps were Excellos.“ 


Garden Party Illumination.—Organisers of garden parties find 
the electric light, with its infinite possibilities in the way of hidden 
lights aud general decorative effects, a very useful servant. A 
large party gathered on Saturday last at Mr. Edgar Cohen’s louse 
at St. John’s Wood, London, and the function proved a great success, 
thanks, in no small measure, to the electric light. Messrs. Roger 
Dawson (Ltd.), of Berners-stroet, installed about 5,000 electric 
lights in four days, and every lamp was alight the whole evening, 
not even а fuse going, and this notwithstanding the wet period 
during the work of installation. Coloured lamps were fixed on all 
the big trees in the garden, and numerous flower-beds were outlined 
in colours, as well as the whole of the house and all tho garden 
paths, &. A large bandstand was erected for the Coldstream 
Guards and was beautifully decorated, over 400 coloured lights being 
fixed on the stand. 


OATALOGUES, &c. 


Steam Generators.—The Union Electric Co. are sending out their 
list No. 1,006, which describes and prices a line of vertical high- 
speed steam engines and dynamos for capacities varying from 
3 kw. to 56 kw. The sets are provided with open and closcd-type 
engines. 


Sirocco Fans. We understand that in a recent action the German 
Supreme Court upheld the patent of S. C. Davidson for his well- 
known centrifugal fan. These fans, as our readers are doubtless 
aware, are manufactured at the Sirocco Engineering Works of 
Davidson & Co., Belfast. 


Installation News.— The July issue of Installation News is just 
Out and contains an illustrated report of the annual outing of 
Simplex Conduits (Ltd.), also a description of a new pipe- bending 
machine. 


THE ELECTRICIAN, JULY 19, 1907. 


575 


Electric Light Fittings —The London Electrical Fittings Со, 
15, Newman street, London, W., send us a copy of their latest 
catalogue of electrical fittings, which is certainly distinct by the 
excellence of the drawings and the effective manner in which they 
display the good points of the company’s designs. To comment 
upon the catalogue in detail would be impossible in the space at our 
disposal, but its pages will certainly bear close study by those con- 
templating the introduction of modern examples of electric light 
fittings. 

From the same firm comes a general catalogue of the Wanda- 
worth Electrical Mfg. Co., giving details of the electrical accessories 
manufactured at the Birmingham works of this firm. 

Flame Lamps.—The “Blaze” flame lamp is described in a 
pampblet just issued by the Armorduct Mfg. Co. 


Bennis Plant.—A number of illustrated sheets showing Bennis 
stokers and conveyor plant erected and giving brief decriptions of 
these plants are now available, and copies of the lists can be obtained 
on application to Messrs. Ed. Bennis & Co., either at Little Hulton, 
Bolton, or at the London offices, 28, Victoria-street, S.W. Our 
readers may be referred to a description of Messrs. Bennis's stoker 
installation at Wimbledon, which appeared in our las: issue, p. 526. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particuJars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from July 10 to 16, with the ports of 
destination :— 

Africa— Alexandria, £744; Beira, £24; Durban, £374; East London, 
14 tons (iron telegraph poles); Mombasa, £359 ; Port Elizabeth, £85; 
Port Said, £151; Port Sudan, £151; Suakin, £100 (including £35 tele- 
graph material); Taltal, £11. dArgentina—Buenos Ayres, £72. Austra- 
lasia—Adelaide, £190 (including £118 telegraph material); Auckland, 
£556 ; Brisbane, £168; Fremantle, £134; Lyttelton, £149; Melbourne, 
£2,131; Otago, £180; Perth, £465 ; Rockhampton, £74; Sydney, £834 
(including £61 telegraph material) ; Wellington, £51 (telegraph material). 
Belgium Antwerp, £14; Brussels, £725 ; Ghent, £25; Ostend, £148. 
Brazil—Bahia Blanca, £1,732. British Guiuna—Berbice, £34. Canada 
—Halifax, £3,748 (telegraph material) ; Montreal, £89 ; Ceylon—Colombo, 
£23 (telegraph material). Channel Islands, £45, Chili—Valparaiso, £60. 
China—Foochow, £102; Hankow, £47; Shanghai, £5,795; Tientsin, 
£9. Denmark—Copenhagen, £113. France—Boulogne, £135; Havre, 
£18. Gibraltar, £20,922 (telegraph material). Holland —Amsterdam, 
£503 (including £259 telegraph material); Rotterdam, £290. Hong 
Kong, £562. India—Bombay, £1,119; Calcutta, £3,716 (including £79 
telegraph material); Madras, £899. Italy—Genoa, £650. Japan— 
Yokohama, £83. Malta, £56. Mexico—Vera Cruz, £852. Persia— 
Balek Pappan, £31. Peru—Mollendo, £289. Russia —Kureh, £904; 
St. Petersburg, £767 (including £727 telegraph material). Spain —Barce- 
lona, £15; Bilbao, £220. Straits Settlements—Penang, £59; Singapore, 
£594 (including £33 telegraph material. Sweden—Gothenburg, £200 
(telegraph material) ; Stockholm, £701 (including £436 telegraph material). 
West Indies—Dominica £24; St. Kitts, £36 (telegraph material); Trini- 
dad, £14. Total £52,736, against £28,325 in the corresponding week 
last year (July 11 to 17). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nots.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


April 24, 1907. 

9,515 BowLzy. Steam turbines. | 

9,515 Botters LiMITED & CHAMBERS. Insulators for telegraph poles 
and the like. 

9,516 THomMas. Combination of а door lock and alarm bell or convertiog 
it into an electrical lock. 

9,535 EXPANSION SPRINKLER Synp., Fippxs, & Warr. Automatic fire- 

| alarms.* 

9,554 Морак. Dynamo-clectric machines. (Date applied for, 24/8/06.) *t 

9,557 HaENRIG. Thermodynamic machines. (Date applied for, 28/4/06.)* t 

9,571 B.T.-H. Co. (G.E. Co., U.S.) Dies and die supports used for 
equirting metal or other material to form wire. 

9,572 B.T..H. Co. (G.E. Co, U.S. Manufacture of electric lamps 
having incandescing bodies of metal. 

9,576 TnunsrigLD. Apparatus for starting electro-moto:s and regulating 
their action. 

19,8)54/06 Автом. Receivers for wireless telegraphy. 


5/9/06.)* t 
April 25, 1907. 
9,585 Greaves. Brush holdera for dynamos and electric motora. 
9,591 Gross. Means for guiding aud supporting carbons, or electrodes 
in paira in arc lamps. 
9,609 LA SociÉTE ANONYME WESTINGHOUSE & LEBLANC. 
(Date applied for, 27/4/06.)*t 


(Date applied for, 


Jet condensers. 


9,625 VANSTONE. Insulated couplings or hangers for electrical purposes. 

9,636 Bucgav. Recovering chromic acid from tolutions of sulphate of 
chromium in anelectrolytical manner. (Date applied for, 8/5/06.)*+ 

9,637 Buckav. Increasing the durability of carbon and graphite elec- 
trodes in aqueous solutions. (Date applied for, 8/5/06.)*t 

9,652 Watson. Electric switches. 

9,674 Happan. (Marius Ratignier and the firm of Н. Peroilhac et Cie.) 
Means for preventing direct contact of the ear with telephone 
receivers.* 

9,675 PónsckB. Turbines.* 

9,681 B.T.-H. Co. (G.E. Co, U.S.) 

9,685 B.T..H. Co. (G.E. Co., U.S.) 
candeecent electric lamps. 

9,686 B. T.-H. Co. (G.E. Co., U.S.) Winding machines. 


April 26, 1907. 

9,689 SWINBURNE. In:andescent lamps. 

9,700 Cook. Measuring clearances in steam engine c)linders and steam 
and water turbine engines, 

9,701 Моввіз. Electric motors and dynamos. 

9,705 Автнов. Control ing systems for electric rail ways. 

9,715 Watters. Steam turbines. 

9,720 Herpst. Telegraphic code. 

9,726 Muraas. Constructing antenn of wireless telegraphy.* 

9,740 Sana. Depositing metallic coating on metal surfaces.“ 

9,745 Day. (Paul Meyer Akt.-Ges., Germany.) Means for locking electric 
switch boxes.* 

9,747 STOCKALL, Jun., & STOCKALL. Electric tell-tale indicators. 

9,748 SrockALL, Jun., & STOCKALL. Switches for electric circuits. 

9,761 OaLs. Thermo-mecurial con tact makers for fire-alarm and other 
pur poses.“ 

9,791 B RAZR & BAZ IZB. Timing wheel device for valves and magnetos 
used in conjunction with internal combustion engines. 

April 27, 1907. 

9,794 Green. Heads for the trolley poles of electric tram-cara. 

9,796 Saarman D. NBILL LT». & CALDWELL. Setting-back arrangement for 
marine electric clocks. 

9,835 Turner. Telephone systems, and apparatus therefor. (Date applied 
for 12/5/06.)* t 

9,850 P.T.-H. Co. (G.E. Co, U.S.) Measuring instruments. 

9,851 B.T.-H. Co. (G.E. Co., U.S.) Maximum demand electric in licators 


Wire.c ating machines. 
Supports for the filaments of in- 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATION, 


72484 FRANKLIN & SEYrERT. Electrical commutation devices. 
applied for, 26/3/06.) 

7,752 ANDREWS, Oscillating electric motors. 

7,942 EISgNSTEIN. Wireless telegraphic and telephonic systems. 

10,148 Woop & Woop. Renderiog overhead wires ' dead" in case of 
fracture. 

10,220 Morgan CRUCIBLE Co. & Spiers. 

10,238 BowLey. Turbinea. 

10,596 Gin. Production of steel ani an electric furnace for said process. 
(Date applied for, 5/5/05). 

10,549 Lake. (Stromberg-Carlson Telephone Mfg. Co.) 
switching devices for telephonic purposes. 

10,795 B.T..H. Co. (G.E. Co, U.S.) Commutators for dynamo-electric 
machines. 

11,238 Raworty. (Clayton). Induction motors. 

11,298 FYNN. Generatora, converters and alternate current motors. 

11,333 Peace. Means for lubricating tramway trolley wheels. 

11,656 WAKRELAM & LANDER. Rail joints of light railway and tramway 
tracks to prevent looseness and to secure immovability. 

11,956 B.T.-H. Co, (G.E. Co., U.S.) Rotary membera for dynamo-electric 
machines. 

12,010 Recorp & Bevis. 


(Date 


Brush holders. 


Elec'rical 


Coat indicator applicable for electrical meters. 


COMPANIES' MEETINGS AND REPORTS. 


— — 


Electric Construction Co. (Ltd.) 


The fourteenth annual general meeting was held yesterday under the 
presidency of Mr. WALTER S. B. McLaren. 

The SECRETARY (Mr. David Willock) having read the notice conven- 
ing the meeting, 

The CHAIRMAN, after referring with regret to the death of 
Mr. Barclay, the late chairman of the Company, said: Gentlemen, 
the Directors greatly regret that the year’s operations now under 
review show a loss of £1,442, but, in view of the late chairman’s 
remarks at the last annual meeting, this result will not surprise you. It 
should, however, be noted that this lcss is only arrived at after writing 
off £5,000 for general depreciation and about £2,000 for new tools and 
patterns in excess of the amount usually expended on such matters, 
and, in fact, treating the business in the most drastic way by charging 
everything to revenue which can properly be so charged, although 
many items might have been transferred to а suspense account and 
written off over two, or even three, years. Before dealing with 
other matters, let me call your attention to the balance sheet. Оп 
the liability side the capital and debenture stock issued are unaltered. 
Sundry creditors and bills payable amount to about £52,000, as 
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compared with about £50,000 last year. The general reserve 


fund has been reduced by £1,500, this sum having been transferred 
to sundry debtors reserve merely as a precautionary measure to provide 
for contingencies. Turning to the assets, you will note that the sum of 
£7,614 has been expended on additions to plant which are strictly in 
the nature of new capital expenditure. This is almost exclusively on 
fixed machinery of the latest type, and as its installation has been 
followed by reduced cost of working, the Directors consider this 
expenditure thoroughly justified. You will notice, also, that the 
depreciation fund, which formerly appeared among the liabilities, 
has this year been deducted from the value of our properties, but 
this change is merely a matter of book-keeping. Shares in other com- 
panies have been increased by £18,893, representing a further allotment 
of preference shares in the Madras tramways in part payment of the 
equipment of four miles of extensions supplied by this Company. As these 
were allotted towards the end of our financial year they do not, of course, 
carry the full dividend with them. Sundry debtors are practically the 
same. Stock-in-trade and work in progress shows a diminution of 
£14,665, but you mast not infer from this that we have less work on 
hand. It simply means that last year we had more work near completion, 
but not yet invoiced, than we have this year, for, as stated in the report, 
the orders on the books are greater than they were at this time last year. 
In fact, I may say that the orders taken ;віпсе May 1 are as large 
as those that were taken up to October last year; we have practically 
done double the amount of business during the present financial year 
that we did up to this time last year. 

Turning to the credit side of the profit and loss account, it will be seen 
that our gross profit on manufacturing and contracting is £4,000 less 
than last year. It is necessary, however, to explain that the gross profit 
of the past year has been reduced by nearly £2,000 for new tools, to 
which I have already referred ав an exceptional outlay which might 
have been carried to suspense. The Board, however, after careful con- 
sideration, decided to adhere to the conservative policy which they have 
always adopted of debiting to the current year everything which could 
properly be charged to it. They are satisfied that the new designs for 
which these tools and patterns are necessary will assist the Company to 
meet the severe competition with which it will continue to be faced, but 
which the Board are quite prepared to meet. Dividends on shares of 
other companies show an increase of £744, chiefly from tbe Madras 
Tramways. Our investment in the Electrical Power Storage Co., which 
is under the management of your Director, Mr. Courtenay, is thoroughly 
satisfactory, and continues to yield us the same good dividend as before. 

On the debit side of the profit and loss account general charges and 
maintenance show increases of £344 and £556 respectively. The former 
have been во well looked after during recent years that it does not seem 
po:sible to effect any reduétion. The increase in the cost of maintenance 
depends on the necessities of ths year, the Directors being convinced that 
the best pol су is to maintain everything in the highest state of effi- 
ciency. The result of all this is а net loss of £1,442. 2s. 10d., а result 
quite inconsistent with the hard work and anxiety which have devolved 
upon the Board and the management, and I feel sure that, apart from 
your own disappointment at this result, you will sympathise with the 
officials of the Company and the staff generally, who, having devoted so 
much hard work and energy to the business, have this disappointing 
result. It is intensely disappointing to our hard-working staff at the 
works and in the London office to find that, nothwithstanding their 
uoremitting labours, there is not a more satisfactory result to bring 
before the shareholders. It is but small consolation to know that 
such absence of profit is not exceptional nor confined to this Company, 
for I cannot find that any electrical manufacturing concern of impor- 
tance carrying on a purely manufacturing and competitive business similar 
to ours can show any better result and some show a great deal worse. 

For the purpose of satisfying myself that undue competition is respon- 
sible for the present state of affairs, I have compared the average selling 
prices of the year 1903-4, the last year the company paid a dividend upon 
its ordinary shares, with those of the past year, and find that, while the 
output of machinery has been approximately the same, the turnover, in 
consequence of the slump in prices, has been diminished by no less a 
sum than £28,000. I need hardly remind you that copper, the Com- 
pany’s staple article of consumption, has increased in price since 1904 by 
80 per cent., or £50 per ton. You will therefore recognise that, if the 
methods of the Company had not been progressive, and if the production 
had not been cheapened and strict economy exercised, the results would 
have been still more serious, but I am glad to assure you that we can 
produce as economically as any of our competitors and that the standard 
of excellence for which this Company is well known has not been in the 
slightest degree reduced. It is always dangerous to prophesy, aud 
it is particularly so when an industry is suffering from over-produc- 
tion, but nevertheless I am justified in saying that at present the 
outlook is more encouraging. We have more work in hand tban at this 
time last year, and at distinctly better prices. There is not so much 
evidence of a disposition on the part of manufacturers to accept work 
upon almost any terms, and if only reasonable selling prices can be 
maintained we are confident that the Company’s former prosperity will 
be reatored at no distant date. We havea very large and important order 
on hand from the London County Council in connection with tram- 
ways, and we have just secured a large contract amounting to well 
over £20,000 from an important firm in the Midlands in face of very 
vigorous German competition. As, however, we are well aware that 
keen competition in the electrical industry will continue, the Directors 
have under their consideration the necessity of adopting further branches 
of engineering, and arrangements to this end have been made in one 
important direction, which, however, will not involve the Company in 
any serious additional expenditure, and we have every reason to believe 
that our works will be kept fully employed. 


You are aware that the Company is the chief owner of the Madras 
tramways, and I need not remind you of the circumstances under which 
the property came into the possession of this Company. While we are 
satisfied that the tramways will ultimately yield a satisfactory return, 
its development has been slower than was anticipated. It is no part of 
our business to continue to hold all these shares, and we have just com- 
pleted negotiations for a sale of a portion of our interest in that 
company. Concurrently with this, the Board of the tramway company 
have signed à contract with the Madras Electric Supply Corporation 
for a supply of eleotric energy to operate the tramway, and in considera- 
tion of this contract that Corporation will subscribe for £20,000 of 
44 per cent. preferred ordinary shares, while we are subscribing for 
£5,800 of similar shares. With this money the tramway company 
will meet its liabilities, and the contingent liability referred to in that 
note on our balance-sheet will be discharged. It is expected that the 
supply of energy by the Corporation and the identification of the interests 
of the two Companies will be beneficial to them both, and that the profits 
of the tramway company will consequently increase. Your Directors have 
taken advantage of this negotiation to assent to the reorganisation 
of the capital of the tramway company, the preference shares and 
ordinary shares of which are now converted into 44 per cant. preferred 
ordinary and into deferred ordinary shares. They have sold a portion 
of the Company's holding, the sale of which will. give this Company а 
large amount of additional! working capital. But as, owing to the 
slow development of the tramway already referred to, the value of the 
shares has proved to be less than was anticipated when the tramway 
company was incorporated, your Directors propose next year to apply the 
amount now standing at the credit of General Reserve Fund in writing 
down the value of the shares which they hold in this undertaking. This 
step has already been foreshadowed to you, and the financial advantages 
to be gained from the whole re-arrangement will fally justify what has 
been done and what is contemplated. I now move the adoption of the 
report and accounts. 

Sir HENRY C. MANCE, C.I.E., LL.D., seconded the motion. 

A discussion followed, and 

The CHAIRMAN, in reply, said that the various remarks had all turned 
on the question of competition. Ina trade like theirs, where anyone could 
start fresh business, and where competition could not be shut out by 
trusts or other similar arrangements, the chances were that if they tried 
by artificial means to rig up prices, they would only bring fresh com- 
petitors into the field. At the same time the Board were perfectly ready 
to consider any fair scheme of co-operation, and attempts had been made 
in that direction, in which they themselves took a very active part, and 
they endeavoured to obtain standard prices and specific rates in competi- 
tion. Two of the leading firms positively refused to come in, and it was 
felt that without the co-operation of, at any rate, all the leading 
firms, if was impracticable to go on. But there was still in 
existence а somewhat loose association of electrical manufacturin 
companies, and it was always possible—and the directors would 
welcome it—that a closer union might be formed so as to maiutain 
prices in that way. As to the price of the Company's shares, mentioned 
by one shareholder, if anyone wished to buy them they could not be 
obtained at that price. The dividend on the shares held by the 
Company in other companies had been very mush more than 3} per cent. 
Other great companies had shown no profit at all, but that was the first 
year in which the Electric Construction Co. had no: shown a profit. 
Without wishing to be too sanguine, he recommended the shareholders to 
wait for the next year’s balance sheet, and, аз he had intimated before, he 
trusted that it would be a pleasant surprise to them. 

The resolution was then carried. 

The retiring directora and auditors having been re-clected, a vote of 
thanks to the chairman and directora terminated tha prooaedinga. 


Chili Telephone Co. (Ltd.) 


The eighteenth ordinary general meeting was held yesterday, Mr. GEORGE 
KEITH presiding. 

The SECRETARY (Mr. Eimund Petley) read the notice convening the 
meeting, and also the report of the auditor. 

The CHAIRMAN said: Gentlemen, I am glad to be able to submit a 
favourable statement of accounts for the 12 months under review. It 
has been a very exceptional year and one of great difficulty for the Com. 
pany’s business. The terrible earthquake disaster which took place on 
the evening of August 16 last caused great loss of life and property 
in the central portion of Chili, especially near the coast. Valparaiso, 
Chili’s principal port, asd other smaller towns were laid in ruins 
and our offices and plant were complete wrecked. The whole of our 
subscribers in Valparaiso aud district were disconnected. Santiago, the 
capital, also suffered very severely and most of the public buildings 
were seriously damaged and rendered unsafe, but, fortunately, our plant 
there escaped with comparatively small injury. Mr. Johnston, our 
general sup2rintendent ani manager, lost no time in taking steps to 
meet the unprecedeated position. All commanicatioa with Valparaiso 
being interrupted, he proc2eled there on horseba:k. On the way he 
made arrangements for the restoration of the trunk line communication. 
Оа his arrival at Valparaiso he found everything in confusion and 
that seven of our employés had been killed in trying to escape from 
the central building, waile others were missing. Hs immediately 
took steps to relieve the distress and to re-establish communication. 
A wooden shed to serve as a temporary exchange wa3 put up 57 
permission of the authorities in the street in front of the wrecked. 
building and a department opened to provide food for the employ. 
Amongst the generous assistanc» otherwise given to them it is 
with much satisfaction I mention th» spontaneous contribution made 
by the staff and employés of the United River Plate Telephone Co. in 
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the Argentine. Within a fortnight of the disaster telephone communi- 
cation was again established with Santiago to the great convenience 
and satisfaction of the Government and authorities, and à commencement 
was made to join up those subscribers who had been able to establish 
themselves in temporary premises, After some months the central build- 
ing was repaired and the exchange re-established in it. The other smaller 
offices which had been wrecked were also restored and before the close 
of our financial year on March 31 а Jarge portion of the subscribers 
who had been cut off by the disaster were re-connected and the business 
resumed its normal condition of working. Business generally throughout 
the country has been active and prosperous. The diminished number of 
subscribers at Valparaiso has in a measure been covered by the increase 
at the other centres, which has reduced the aggregate loss for the year to 
155 subscribers. The Company's property at these centres has also been 
extended to meet the growing requirements for telephone communication 
and the cost amounting to £4,011 has been carried t5 the capital account 
The increase shown in the currency revenue has been due partly to 
increase of business at the centres unaffected by the disaster and partly to 
the higher rates charged in order to cover the heavy fall in the value of 
the currency and the great rise in wages and cost of materials of every 
description. This as well as the exceptional re-construction work at 
Valparaiso has largely increased the year’s expenditure and the net profit 
in Chili comes out at £30,414, showing a decrease for the year entirely 
due to the disaster of £7,021. The total income including interest on 
investments and transfer fees amounts to £31,252, and after meeting the 
London expenses aud charges and adding the amount brought for ward from 
last year’s account there remains a credit balance for the year of £29,892. 
An interim dividend of £6,600 was paid in January and £9,564 has beea 
put tothe reserve. The Directors now propose a final dividend of £11,000. 
making a total distribution for the year of 8 per cent. on the shares free 
of income tax, the same as for the previous year, aud leaving a balance 
of £2,727 to be carried forward to next year’s account. Under the cir- 
cumstances, I think I may congratulate the shareholders on the outcome 
of the year's business. Its recovery from the set-back caused by the 
earthquake disaster has been, to say the least of it, most remarkable, and 
was in a great measure due to the assistance rendered by our legal 
representative, Mr. Huneeus, 
Foreign Affairs, and to Mr. Johnston’s energy and ability in 
meeting one of the most difficult positions which could have 
arisen. To both these gentlemen I take the opportunity of recording 
our appreciation and grateful thanks, as а!зо to the staff and employes 
for the loyal services they have rendered to the Company under such 
trying circumstances. Our business during the present year, as far as it 
has gone, continues to make satisfactory progress. The rebuilding of 
Valparaiso has been commenced on an improved plan, and, though the 
work will necessarily be slow, there is no doubt that when it is rebuilt it 
will be a finer and more prosperous city than it was before the disaster. 
I now move the adoption of the report and accounts. 

Mr. FRANK W. JONES seconded the motion. 

Dr. J. R. LEESON, speakiog as an old shareholder, said that he 
wished to express his satisfaction with the report. It spoke volumes for the 
excellent way in which the business had been managed, and he believed 
that he was voicing the feelings of his brother shareholders when he said 
that he was extremely grateful to the Directors for the way in which they 
had conducted the Company’s affairs through such a time of trial. 

The resolation was carried unanimously. 

Resolutions were then passed approving the dividend, re-electing the 
retiring director (Mr. F. W. Jones) and the auditor (Mr. T. A. Welton), 
and a very cordial vote of thanks to the chairman and directors terminated 
the proceedings. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The report of the directors 
states that the total receipts from Jan. 1 to June 30 (including 
£1,146. 13s. 8d. brought forward) amounted to £203,906. 1s. 11d. The 
traffic receipts show an increase of £2,200, compared with the corre- 
spoudiog half-year of 1906. Working expenses amounted to 
474.763. 23, 8d., a decrease of £5,461. 4s. Quarterly interim dividends 
of 158. per cent. on the ordinary and £1. 10s. per cent. on the preferred 
stock were paid May 1 (absorbing £52,500) and second quarterly interim 
dividends of like amount on both stocks will be paid on Aug. 1. The 
balance (£24,142. 195. 3d.) will be carried forward. 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD.) — An extraordinary meet- 
ing will be held on 26th inst. to consider the scheme for the amalgama- 
ticn of the company with the Buenos Ayres and Belgrano Co., &c. The 
company proposes to create £3,400,000 new ordinary shares, in addition 
to the £1,600,000 required for the Buenos Ayres and Belgrano purchase, 
and the directors ask for authority to devote the whole or any part of 
these to the purchase of shares in other local tramway undertakings. 

BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)--The report of 
the directors for the year ended Dec. 31, 1906, states that the capital 
expenditure at that date amounted to £1,229,349. 118. 5d. Gross receipts 
amounted to £102,192. 8». 4d. Deducting all expenses chargeable to 
revenue, including repairs and maintenance, there remains £41,900. 
Interest absorbed £28,056, 15s. 11d., and the balance of £13,843. 4s. 1d., 
added, to £3,163. 2s. 2d. brought forward, leaves a total available of 
£17,006. 6s. 3d. Cumulative preference dividend absorbs £15,642. 14s. 90., 
leaving £1,363. 11s. 6d., which is carried forward. 

Tramways.— Considerable progress has been made with the electrifica- 
tion of the tramways. The lines at Dec. 31 worked by horses consisted 
of 17:37 route miles, and 3 43 miles of the authorised extensions are 
being undertaken. Of the reconstructed lines, 4:30 miles were working 
electrically оп July 8. A further 3:24 and 2°73 miles of extensions 
will, it is anticipated, be opened during the month. The receipts per 
ear-mile from May 7 to June 7 earned by the electric сага averaged 
13:85d., compared with 8:314, with horses. 


who was at the time Minister of 


Electricity Supply.—' This section of the business is developing satis- 
fastorily and many important installations have been completed. The 
installations connected to the mains since June, 1906, represent an 
equivalent of 42,560 8 c.p. lamps, making 68,748 equivalent 8 c.p. lamp 
connections at June 14, 1907. 

The progress made with the electric lighting and power supply branch 
of the undertaking has, in the opinion of the directors, been very satis- 
factory, and with the benefit of the tramway load there is every indica- 
tion that this branch of the business will shortly make an important 
contribution to the company’s profits. The number of passengers 
carried on the company’s lines (17:37 route miles) was 24,863,228, and 
the proportion of expenses to traffic receipts was 56 per cent. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—The report 
o8 the directora for the year ended March 31 last shows the gross receipts 
of the lines (the lines of this company and of the Buenos Ayres New 
Tramways Co., Ltd.) amounted to £321,256. 98, compared with 
£252,956. 18s. 5d. for the previous year. Working expenses amounted to 
£220,389. 8s, 4d., compared with £192,898. 5s. 9d. Net receipts were 
£100,867. Os. 8d., compared with £59,703. 12s. 8d. The G. N. Co.'s share 
of the above net receipts under the agreementamounted to £68,405. 142. 4d., 
compared with £45,556. 14s. 1d. After payment of London expenses, 
debenture interest, &c., there remained £27,230. 4s. 1d., from which £900 
has been transferred to debenture reserve and £3,726. 3s. to income 
bondholders’ interest, and there was paid on Feb. 15 £9,000 as interim 
dividend of 2 per cent. on the 5 per cent. cumulative preference shares, 
leaving £13,604. 1s. 1d. The directors recommend £13,500 should be 
appropriated to a further 3 per cent. on these shares (making 5 per cent. 
forthe year) апа £104. 1s. 1d. to the contingency fund, which will then 
stand at £6,955. 11s. 7d. Since the last meeting further progress has 
been made with the work of converting for electric operation the joint 
12 ml and at June 30, 1907, there had been converted a total length of 
75% miles. 


CITY OF LONDON ELECTRIC LIGHTING Co. (LTD.) — The interim report 
for the past half-year states that at June 26 there were 12,233 consumers, 
representing 9,469,868c.p. lamps connected, against 12,295 consumers 
and 900,278 8 с.р. at Dec. 31 last, and 11,960 consumers and 818,955 8 c. p. 
at Dec. 31, 1905. In addition to the lamps connected there were (on 
June 26) 45,991 awaiting connection on completion of consumers’ wiring, 
delivery of motore, &c., compared with 30,014 at June 27, 1906. For the 
half-year the gross revenue from sale of electricity, and meter rentals 
(but excluding sundry receipts) was £135,776, an increase of £7,253; 
and the net revenue (including sundry receipts) was £60,331, which, with 
£20,621 brought forward, makes the total available £80,952. "The lamps 
connected to the company's mains show a net increase of 46,708 during 
the six months, chiefly due to the additional connections for motive 
power. The gross and net revenue are larger than for the same period 
in any previous year. This result is mainly attributable to the increase 
in the number of units sold, especially for power, the total sale having 
been 11,856,427 units for the half-year, compared with 11,143,662 for the 
corresponding period of 1906. The 1906 figures included 662,210 units 
given as a temporary supply to L.C.C. tramways, which supply ceased in 
May of that year. The directors have declared the following dividends 
on account of ihe distribution for 1907: 6s. per share on the preference 
and 5s. per share on the ordinary shares. 


CITY & SOUTH LONDON RAILWAY CO. The accounts for the half- 
year ended June 30 show a balance, after providing for debenture stock 
interest, payment of the 5 per cent. preference dividend and the transfer 
to renewal fund of £1,500, sufficient for a dividend on the consolidated 
ordinary stock at the rate of 24 par cent. per annum, carrying forward 
£1,857. This compares with 2} per cent. for the corresponding period of 
last year, carrying forward £1,870. 


CONSOLIDATED ELECTRICAL CO. (LTD.)—At the meeting on Tuesday 
the chairman (Mr. H. Allen) said their income had increased to £7,532 
from £3,581 in the previous year. Their general charges were £1,604, a 
reduction of £307. Having dealt with the company’s interest in the 
Consolidated Supply Co., the Private Wire & Telephone Installation Co., 
and the Anglo-Portuguese Telephone Co., and the prospects of these con- 
cerns, the report was adopted. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The balance of 
estimated net revenue for the half-year to June 30, after providing for 
debenture interest, establishment and standing charges, sho xs an increase 
of £8,004 compared with the same period last year. The directors have 
declared an interim dividend «n the 6 per cent. preference shares (less 
tax) for the half-year and an interim dividend on the ordinary shares at 
the rate of 4 per cent. (less tax), both payable Aug. 1. 


CROMPTON & CO. (LTD.)— The directors’ report for the year to 
March 31 states that the company’s works at Chelmsford have been fully 
occupied, and it has been found necessary to make still further exten- 
sions to the shops to deal with the increasing business. The improved 
results of the works referred to in last year's report have been more than 
maintained, and, notwithstanding the increased cost of raw material, the 
selling and contracting departments of the company have succeeded in 
earning satisfactory profits. The net profit for the vear amounts to 
£38,290. 19s. 6d., compared with £20,060. 6s. 4d. in the preceding 
year. From this has been deducted £6,572. 6s. 9d., as loss on stock 
which, owing to the introduction of improved designs, it has been 
thought advisable to sell or scrap. After providing for debenture interest, 
&c., there is, with the sum brought forward, an available balance of 
£30,164. 16s. 9d. The directors propose to declare а dividend at the rate 
of 5 per cent. for the year, to provide £1,500 for doubtful debts and con- 
tingencies, to place £10,712. 6s. 3d, to reserve (bringing that account to 
£20,000) and to carry £5,840 forward. 
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Although the accounts of the Electric Supply Corpn. for the last finan- 
cial year are not yet published, the directors have reason to belisve the 
undertakings of the Corporation are making steady progress. £8,950 
has been invested during the year in shares of the guaranteeing company, 
being the estimated amount required for the year’s dividend on the shares 
of the Electric Supply Corpn. The amounts so invested are repayable 
out of future profits of the corporation. The directors are of opinion that 
the amount proposed to be placed to reserve out of the year’s profits is 
sufficient to provide for any possible depreciation of the investments. 

In view of the activity of the company’s business, and particularly of 
the importance of some of the contracts in hand, the directors will ask 
the shareholders to increase their borrowing powers from the present 
limit of £150,000 (in which is included the debenture issue of £100,000) 
to £200,000. The orders and contracts already secured are of such volame 
that satisfactory results for the current year may be anticipated. 


DIRECT UNITED STATES CABLE CO. (LTD.)— The report of the direc- 
tors for the six months ended June 30 states that the half-year's revenue, 
after deducting out-payments, amounted to £57,055. 198., compared with 
£56,264. 19s, 5d. for the corresponding period of 1906. The working and 
other expenses (including income tax) amounted to £24,699. 2s. 6d. 
(against £23,924, 8s. 9d.), leaving £32,356. 16s. 6d, as the net profit, 
making, with £17,031, 15s. 1d. brought forward £49,388. 11s. 7d. 
Three quarterly interim dividends of 4s. each per share, amount- 
ing to £36,426, have been declared and paid during the financial 
year, and a final dividend of 4s. per share is now proposed, together 
with a bonus of 28. 6d. per share, makinz 4§ per cent. for the 
year, representing a total distribution of £56,156. 158. After trans- 
ferring £15,000 to reserve, the balance (£2,515. 178. 7d.) is to be carried 
forward. The reserve fund has been debited with £4,184. cost of cable 
maintenance, and £40,000 provision on account of market depreciation 
of securities, and after being credited with interest on investments, 
profit on sale of securities. and amount transferred from revenue, the 
balance now amounts to £491,968. 9s. 9d. 


NATIONAL TELEPHONE CO. (LTD.) —The report of the directors for the 
half-year ended June 30 last states that the income accrued in respect of 
the company's business of the half-year amounted to £1,314,790. 14s., 
eompared with £1,195,151. 11s. 9d. for the corresponding period of 1906, 
an increase of £119,639. 2s. 3d. Working expenses amounted to 
£753,207. 118. 3d., compared with £691,737. 148. 6d., an increase of 
£61,469. 16s. 9d. The net result (after deducting the Post Office royalties, 
£125,311. 158.) is а profit balance of £436,271. 7s. 9d., compared with 
£390,065. 13s. 3d., an increase of £46,205. 14s. 6d. Rentals carried for- 
ward for unexpired terms of running contracts amount to £1,210,117 0s.6d., 
compared with £1,106,639. 3s. 5d., an increase of £103,477. 17s. 1d. Out 
of the available balance cf £331,978. 19s. 3d. shown the board will re- 
commend to the shareholders on Tuesday next payment for the half-year 
of a dividend at the rate of 6 per cent. per annum on the first and second 
preference shares, 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock, and 6 per cent. per annum 
on the deferred stock and new shares (less tax in all cases). It is pro- 
posed to transfer £130,000 to reserve, and to carry forward £9,661. 17s. 1d. 

£583,757. 158. was expended on capital account during the half-year in 
the erection of 20,967 additional exchange and private stations, and in the 
construction of underground works. 

The lamented death of the general manager, Mr. W. E. L. Gaine, bas 
deprived the company of an officer whose conspicuous ability and devoted 
service have been of the highest value. The duties of general manager 
will in future be diecharged by а managing director, and at the unanimous 
request of his colleagues, Mr. George Franklin has consented to accept 
that position in addition to his office of president. The board have 
elected the Right Hon. Lord Balfour of Burleigh as a director to fill the 
vacancy caused by the death of the Right Hon.Sir James Fergusson, Bart. 


SHANGHAI ELECTRIC CONSTRUCTION СО. (LTD.)—The directors 
report to May 31 (with accounts from Shanghai to end of April) states 
tbat tke expenditure shown in the balance-sheet covers a period of nearly 
18 months. 16 is probable that the whole of the undertaking will be 
ready by Oct. 10, the date fixed by the tramway concession. It is pro- 
d to VN each of the existing shares of £1,000 each into 100 shares 
of £10 cach. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION C0.—7 he directors 
in their report for 1906 state that the undertaking has since June 1, 1906, 
been carried on by an arrangement with the consumers, under which 
they have paid prices fcr current supplied which have enabled the works 
to be kept going without loss. Every effort has been made to raise the 
furtLer capital 1equired to enable the company to complete the part of 
the undertaking then in band, and to supply power to various collieries 
with which agreements had been made, and to others with which negotia- 
tions were in progress. Certain financial firms, largely intere:ted in the 
company, were prepared, under the advice of the most experienced experts, 
to find; the £500,000 thought necessary to put the undertaking on а sound 
footing if 40,000 н.р. could be guaranteed under contracts for 15 yeara. 
After long negotiations with consumers, this was found to be impossible, 
and since then other schemes have been put forward in the interests of 
the shareholders, who will be asked to approve certain proposals at the 
extraordinary meeting to be held at Ше close of the ordinary meeting on 
the 27th inst. The retiring directors (Messrs, W. S. B. McLaren, T. Н. 
Weguelin and W. W. Hood) do not seek re-election, and the other directora 
(Lieut.-Gen. Sir Richard Heiram Sankey, K. C B, R.E., Mr. H. Watts 
and Mr. Н. R iffer) have sent in their resignations, The chairman will 
resign at the meeting, It will, therefore, b» necessary for the share- 
holders to appoint new directors and the names of the following gentle- 
men will be submitted: W. F. Brown, Cardiff mining engineer ; J. W. 
Hutchinson, Glamorgan, colliery agent ; Wm. Cope, Glamorgan, barrister- 


at-law ; W. G. Dalziel, Newport, Mon., colliery proprietor ; R. Thomas, 
Glamorgan, tinplate manufacturer; T. Griffiths, Glamorgan, colliery 
agent; W. L. Madgen, London; G. T. Hutchinson, London; and Т. О. 
Callender, London. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The report of the 


directors for the year to March 31, states that the gross receipts in sterling 
in the River Plate were £216,204. 4s. 4d., against £181,085. 6s. 1d. for 


last year. Deducting debenture interest, preference dividend and interim 


dividend on ordinary shares, and adding interest, transfer fees, &c., there 


is a profit of £61,993. 9з, 4d. added to £2,076. 10s. 9d. brought forward, 
making £64,070. Os. 1d. After putting £25,000 to renewal of plant and 
transferring £10,000 to reserve, the directors recommend a final dividend 


of 5 per cent. on the ordinary shares, making 8 per cent. for the year, tax 
free. £4,070 is carried forward. The directors have availed themselves 
of their powers for increasing the debenture capital granted in November 
last. 


This has necessitated the redemption of the 5 per cent. debentare 
stock, which was paid off on July 1. The company continues to make 


satisfactory progress, and the directors consider the outlook favourable. 
The board take pleasure in announcing the appointment of Sir John 


Gavey, C.B., as a director of the company. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


[i 


NEW COMPANIES. 


WESTERN ELECTRIC CO. (AUSTRALIA) (LTD.) (94,135.) Registered 


July 11, capital £2,000in £1 shares, to carry on in Australia or elsewhere 


the business of dealers in telephones, telephonic, telegraphic and electric 


lighting apparatus, instruments and machinery, electric cables and wires, 
&. 


Reg. office, 171, Queen Viotoria-street, London, E. C. 


MORTGAGES AND CHARGES. 
ST. AUSTELL & DISTRICT ELECTRIC LIGHTING & POWER CO. (LTD.) 


— Particulars of £2,000, second debentures, created June 21, 1907, charged 


on company's undertaking and property (present and future), includin 
uncalled capital, subject to £2,000. first debentures, have been file 


pursuant to sec. 14 (4) of the Companies Act, 1900. No trustees. 


D. SANTONI & CO. (1906) (LTD.)—Issue on July 5 of £330 6 por cent. 
debentures, part of series created May 31, 1907, to secure £2,750, charged 
on company’s undertaking and property (present and future), iucluding 
uncalled capital. No trustees, Previously issued of same series, £2,090. 

UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Issue on 
July 1 of £1,000 6 per cent. second debentures, part of series, to secure 
£15,000, charged on company's undertaking апа property, present and 
fature, including uncalled capital. No trustees. Previously issued of 
same series, £14,000. 

WHITE JACOBY & CO. (LTD.) – Re-issue on June 29 of £300 54 per cent. 
debentures, part of series created May 31, 1897, to secure £1,500, charged 
on company’s property (present and future), including uncalled capital. 
No trustees. Previously issued of game series, £1,500. 


CITY NOTES. 

— Pá— : 
MEMORANDA (July 18).—Bank rate 4 per cent. (since April 25, 1907), 
Price of silver 313d. per oz. Oonsols 84 73 —84 76 for money, 814 —S4} 
for account; 24 per cent. annuities 821—823. Consols Pay Day, 
Aug. 1; Stocks and Shares Continuation Days, July 29 and Aug. 13; 
Ticket Days, Jaly 30 and Aug. 14; Pay Days, July 31 and Aug. 15; 

Mining Share Carry.over Day, July 26. 


CANADIAN GENERAL ELECTRIC CO.—The directors are seeking powers 
to increase the capital by $3,000,000, of which $1,000,000 is to be com- 
mon and $2,000,000 preferred stock. 


COUNTY OF LONDON ELECTRIC SUPPLY cO. (LTD.) — The transfer 
books are closed from July 18 to 31 inclusive, preparatory to payment of 
interim dividend on the preference aud ordinary shares for the half-year 
to June 80. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. 
(LTD.) -The interest on this company's 4 per cent, mortgage debenture 
stock for the half-year ending 31st inst. will be paid by warrant on Aug. 1. 
The register will be closed from 27th to 31st inst., both days inclusive. 

HOBART ELECTRICO TRAMWAY CO. (LTD.)—A dividend has been de- 
clared of 18. per share (tax free), payable 31st inst. | 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.;— 
The directors have declared an interim dividend of 5 per cent. on Ше 
ordinary shares for the half year ended 31st June. 


METROPOLITAN RAILWAY CO.—A dividend is recommended on the 
ordinary stock for the past half-year at the rate of 3 per cent. (carrying 
forward about £3,000), against 14 per cent. last year. 

NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—The directors have 
declared an interim dividend of 3 per cent. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
granted a quotation to a further issue of £11,000 5 per cent. debenture 
stock of the Madras Еі сігіс Tramways (1904) (Ltd.) 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)—The 
transfer books of this company are closed from 15th to 23rd inst., both 
days inclusive, preparatory to the payment of an interim dividend of 13s, 
per share. 


itt 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. _ 


RECEIPTS. | [- Ino. AGGREGATE. 
| | Line, e B^ Jor Da 
J E | g (a) No, eae Am Amoni | Inc. or 
Week g Inc. AGGREGATE, . |i < Des. (а) 
Line. ded. o o ыа vts de ыш ав - 3 nm A 
en No. of In | 
E (a) » | Amount, | * Southampton vere sis m n ius is 155 
"A F Dec. (a) | Southend Corporation ....| July 10 448, — 76 15 5,318 |- 3245 
& £ £ £ South Metropolitan. jv 5 818 + 379 20 19,418 ＋ 3,768 
Aberdeen Corporation July 10 1,485 | - 180) 6 8415 |- 290 аспау ees a b 363 - 20 26 7,100 |- 499 
m e " 5 231 | + 3 26 5,856 |- 8 South Staffs... - $ 874 + 25 26 23,190 |+ 1,677 

Anglo- Argentine „ 15 | 16,687 | + 2,260 | 28 | 461,427 |+ 46,576 | Btalyb'dge, Hyde, &., Jt Bd. e PD E: is ids " 
Ashton-under-Lyne Corp. » 18 383 | + 93| 16 6,221 |t 607 | Stockport Corporation Sut Н ЖИК ae ы А 
Ayr Corporation .. es sis m - s Sunderland Corporation.. „, 14: 1,519 ' — 78 15 21,307 |- 164 
Baker St. & Waterloo Ry... „ 18 | 2,595 | + 1,155 | 2 5,380 |+ 2,494 ) Sunderland and р: „ 10. 483 — 16 28 12,027 |+ 1,477 
Вагпв]еу..................... » 5 158 | - 4| 26 4,275 |- 17 Swansea Tramm. „, 5 732 - 71 36 21,689 |+ 480 
Barrow . „ 5 298 | - 10| 26 6,235 |- 98 Taunton .. un ^ 47 + 1, 26 1,076 |— 80 
Bath Electric Trams, Ltd. „, 10 865 | - 140 | 28 20,839 |- 319 | Tynemouth and District . „ 5 327 - 4; 96 5,297 |- 737 
Birkenhead Corporation „ 14| 1,163| + 110 2 2,243 + 88 | Tyneside Trams Co.. „ 13 14 - 80 | 28 12,723 |+ 555 
Birmingham Corporation „ 13| 6,085 M 15 89,378 m victoria, Elec. Supply Co. a " T di m i ; 
Birmingham & Mid. June 28 831 ds 25 19,812 sis Wallasey District Council.. „„ 13 910 | + 10 15 13,453 |+ 165 
Blackburn Opera uon — July M 1и = 3 D 129075 + 535 | Walsall Corporation » 13 641 + 7| 38 13,569 | - 492 
Blackpool ration Уз 1,54 F А 1,548 : 4 438 + 23 >; 

Blackpool and Fleetwood | , 13 933 T 5 2 1.828 60 | Warrington Corporation. { v. d 360 + 20 |15 5619 T 214 
Blackp'lSt. Anne's&Lytham x P. = West Ham Corporation...... „ 11. 2,3990. - 8, 15 35,6031 |+ 930 
Bolton Corporation... „ 14| 2.288 T 45| 15 32,864 |+ 943 | Weston-super-Maro ......... » 3 220,- 52 96 2,098 |+ 394 
Bournemouth Corporation. , 10 1.773 4 55 |914 23.947 — 155 | Wolverhampton Co. .......| „ 5 466 | + 25 20 11,539 | + 449 
Bradford Согрогайор........ „ 13| 4,644) - 131 16 69,391 |- 471 . Corpa.: сар „ 10 907 | - 23 25 12,250 | 

Brighton Оогрогайоп ...... » 14 998 | - 31| 15 13,388 |- 1,359 | "Worcester .. ee 323 - 26 26 6.891 |- 191 
Bristol Trams & сине: „ 12 5,459 | - 343 22 108, 724 |— 5,110 Wrexham .. —— ři 5 100 | - 2 26 2,592 |- 36 
Buenos Ayres & B bat vss s га 8 га Yorkshire W.R. Trams „ 14] 1,221 + 429) 28 31,226 ; 

Buenos кие, „ ord ae iio * TJorkshire Woollen District. ' „ 5 920! — 27 26 23.720 14 17 

urnley ration » : - А - 8 535353 55 5 75 

Burton Corporatioen „ nM 295 - 13 15 4,990 |- 315 109) These comparisons are with the corresponding period last last year. Partly 
. „ 7 1.134 » : 
Bury Corporation x — | : и 1,159 " Jis mw 2 e m -—=: 
Calcutta Tramways Oo....... » 13 n47,106 | 4 n3,847 1 K 7.106 |+ R3847 
Cambome-Redruh . . „ 13 121 1 12 36 | 3273 |k ' В COLONIAL AND FOREIGN INVESTMENTS. 
маш октоп ЕТТТ e? 6 2,153 | — 71 14 29,066 — 121 : | LAST Price RATE Divi. BUSINESS 
Cavehill... „ 15 110 | + 6 26 1,996 |- 53 | & | DIVI- NAME. Wed., YIELDS | DEND | WEEK 10 
OharingO.,Euston& H'stead| ., 13) 2655 ул 2 5,345 m ii м E Ае eu [CER cce BN DIES аен es 
Chatham & Dist. Lt. Rys...| „„ 11 793 + 37 2 19,060 |+ 1,543 Ei ry High-| Low- 
City = бош London Rly... » 14 | 3.176 + 717 2 6,436 | 1,507 Ways. £ s. d. est. | est. 
ty of Birmingham ......... н 5 2,862 ТҮ 26 72,627 v 6| 4/0 | An tole AMW. Lm 3 84—858 4 12 9 Ap, Oct] € eS 
Colchester Corporation ...... „ 10 2319 | - 41 2 437 |- 48 5 2/9 De. 5) en Cent. Cum Pref. . 6—04 |4 8 0|Ja,Jul| 65 б 
Cork Electric Trams Co.. ,, II 554, — 25) 28 12,456 |-- 436 | St. 6% | Do. Permanent 6% рор. Stock. . 131 —134 | 4 9 9 Ju, Dec 
Croydon Corporation . „ 12 1.506 - 82 15 31,374 |- 1,532 | St. 5% Auckland Elec. Trame. 57 Deb. 
Devonport & Dist. Trams... » 5 466 | - 65 | 26 11,700 |+ 56 (red.) 102 —105 4 15 0 | Ja, Jul |103) |103 
Dover Corporation ...... 4, 13 319 | — 8 | 1$ 3,422 |- 436 6| 2/0 | Brisbane Eloctric Trams. invest | 
Dublin & Lucan Railway ... » 12 144 | + 11 2 230 — 11 Ord. ..... 2 215—380, | 8 2 6 | Muy. 3А | 85% 
Dublin United .. e „ 12 | 7,768 | + 2,189 | 12 12.139 |+ 2,907 5 2/6 | Do. Брег Cent. Cum. Pref, .. . 4i—5 5 0 0|My,Nv| ej .. 
Dudley Stourbridge 2 » 5 833 | - 71 26 21,653 |- 161 | St | 44%) Do. 4) per Cent. Db, Prov. Certs,’ 96 —100 4 10 € | Ja, Jul Ss 
Dundee Corporation ......... 5» 10 1,131 | - 6 8 9,058 |+ 299 [St. 7% | British Chtumbia El. Ry. Df. Ord. | 128 —123 |6 8 6 Mr, Spt 1273 |126 
East Ham Council ............ » B 965 | - 4 15 13,733 |- 490 | §t.| EZ Do. Pref. Ord. Stock 118 —112 14 8 9 My, һун [ilo 
Exeter Corporation . 4, 12 335 | + 33 | 15 4,716 | 376 | St.) 5% f Do. 5% Cum. Регр. Pref. Stock | 101 —124 | 4 16 0 Ju, Jul |102} 
Falkirk and District ......... 5 10 241 as 2 547 4:| 44%! Do. 43 per Cent. ist Mort. Debs. 100 —103|4 7 8 Ap, Oct [1024 " 
Gateshead & Dist. Trams... vs $ 975 | + 60 | 26 26,123 !+ 908 | џи, 305 + Do. Vancouver Power Debs.. 101—103 |4 7 3 | ла, Jul 1 4j 
Glasgow . . „ 13 [17.490 + 522 6 109. C05 — 19,906 t| 3/9 | Buenos Ayres & Belgrano Ord... 44-43 811 9 | Ap, Vet | 4% 45 
Glo "ej e 13 138 | — 2| 28 3.770 |+ 43 6 30 Do. 6perCent." A" со] Pref ¢t—>_ 5 11 0 Ab. Oct; ..| .. 
Gravesend— - Northfleet.. — . TI b 260 - bi 26 6,086 - 18 5 3/0 yo. “B”. das 44-5} 514 0 April a 4i 457 
Great Northern & City Ry. ,, 13 1,703) + 28 2 3.426 |t 60 | St. 5% | Го, Брег Cent. Debs. ..... 105 —115 | 4 7 0| Ju, Ја .. | oe 
Gt.Northern,Piccadilly,&c.| ,, 13 | 4,105 2 2 8,845 e St. 5% | Do. 5 per Cent. 2ud Debs. (red.) 100 —103 | 4 17 0 Ja, Ја .. | .. 
Greenock & Port Gla*gow... RN $ 839 | - 75 | 26 17,112 |- 132 | St. 57 ! Buenos Ayres Elec. Trams. (1901) 
Halifax Corporation.. 2 — . — ^ l 08 ӨЗ. 15-9 Ola Jul. е ess 
Hartlepool Tramways .. » 5 340 | - 25 | 26 7078 |- 423 | 1%] 53Z' Buenos Ayres Grand National 5 
Hastin a а 8 » Ш 174 | + 300 2 1211 |+ 561 rer Cent. Pref. Debs ...... 9) —101 |Б 7 0|Ja,Jul 4%] 4) 
Hopg көөн „„ 18 | 87,791 | -+ $610 15 | $216,692 ^ 100 6% | Do. 6 per Cent. Ist Deb. Bonds.. 100 —105 5 14 0 |А”, Oct . 
Hudderafleld. ECT „ 13 1,605 | + 84 14 23,728 t 733 6 4:6 Calcutta тагтаа {о 137,610)... 74—72 5 3 0|Mr,Spt Th 74 
Hal e e| » B 2,380 | + 9 15 35.719 |t 1,888 | 100 9/6 Do. 5 per Cent. Cum. Prof. sus 65-51 !4 7 0 Ja, Jul А Т iu 
F КУ e: = ve wes “ t tock (r 102 —10 а, Jul 143 19: 
Ilkeston District Council...) „„ 10! 143 — 1| 15 rus p^ ли d uude. c nie D De сохаси in 5 е а Ja, Ju 1 
Ipswich Corporation ......... „ 13| 454|- 23 15 5,978 |- — t | .. oz | Colombo Tr. & Ltg. 5% Ist Mt. Db. 94-98 |5 2 0 My. NT. c 
оова от ИР M " 15 - 130 41 15,671 |- $23 1 6% |#Нахапа Elec. Ry. Con. Mt. 6% 

BETON secu d WE. e 36 3.116 e $1,000 50 year Coup. Bds. .... 82 —87 | 515 O|Fb,Aug 8°4 | .. 
Keighley Corporation . » M 161 | - 3| 2 242 — 1 | 10°) 5% | Kalgoorlie Elec. Trams. 5 per Cent. c 
Kidderminster & District..| „ %  135| - 20 26 2.818 |- 113 °” | вд" Deb. Stock. . 8)—98 |5 6 8 Ja, Jul a 
Kilmarnock Corporation .. ., 13 160 | - 5| s 13.6 |- l| 5 67! Do. s per Cent. B” Ditto .. 78 -82 |7 6 0|Ja,Jul| -. | .. 
Kirkcaldy Corporation . . . = z R зе e ES 5 1/0 Lisbon Elec. Trama, Ord, . .... I 1% 3 15 0 July | e| oe 
Lanarkshire Trams Oc. ... „ IHl 1,251 + 377 28 30,992 jF 6,895 | 100) 4 71 Do. 6 per Cent. Cum. Pref. . Ihir 4 10 0 | Ja, Jul : i 
T.ancashire United... „„ 100 1,3317] + 180 28 33,361 (+ Е&,870 | St. 5v го. 5 per Cent. Кер. Mort. Deb 95-95 5 2 0 In, Jul] .. : 
Leamington .. E e 3,809 |- 596 | Sr. 5 | Madras Elec. Trams. 57 Deb Stk. 96 —:9 6 1 0|Ja,Jul| -| - 
Leeds Co ration ... 13 6,500 | - 12 | 1$ 97,070 j- 3,425 | St. 447 | Montreal St. Ry. Sterling 43 per 
Leicester Corporation » 13 2.213 — 120] 2 4.404 |- 253 Cent. Debs. (1999)..................... 103 —105 4 5 6 | Fo Aug Dd |... 
Leith Corporation.. ., 13 615 | + 61) {9 4.675 13 | St.| rv Perth E. Trams. 1st Mt. Db. Stock] 100 -194 4 13 0 Ju, Jul|. -| - 
Lincoln Corporation .. т * o e .. | #> | Sao Paulo Tramway, Light & Power 
ne 9935 Rly. . 5 M 1,606 | + 51 2 3,217 |+ 19 Co. $100 Stock 117 - 12113 6 0 Е ae is 

verpool Corporation 3: 11,148 | - 296 | 27 | 987,352 |+ 3,390 244—947 yor; 94 | 93 
уана County Council . "6 32.20 4 4982] 14 | 433507. |+ 63589 | ~ 6% | Do. b per Cent. Ist Mt. 8500 Ы zz ei 5 6 6 Ju. Dee l 

London 1855 EE а | 7,857 | + 347 | $28 169,250 + 2,729 
Maidstone orporatiorr... ANE э» 114 | - 9 15 1,597 — 109 
Manchester Corporation „ 13 15309 + 755 | 15 219415 + 10,757 ELECTRICITY SUPPLY. 

Mersey Railway ees| „ 13 4,9041 | + 315 2 3,871 7 591 | : 

Merthyr.. 15 5 216 + 9 26 5,902 + 271 5| 3/0 Adelaide Elec. 8'ply Co. 67 Cu. Pr. dl- 5} 5 11 0 Mr, Spt У 
Metropolitan "Diet. Railway » 14 8.125 + 23 2 16,339 + 27 10 3/1} Bombay E. S. & T. 6, Cm. Pf. £8 pd. 73— 71 5 15 0 vx К МИ 
„ „ 5 48190 + 969 286 113.442 (+ 25,45 | St. 434 Do. 4) per Cent. Deb. Stk. (red.) £3- 9 | 412 9 Ja, Jul f 63 t5] 
Middleton.. Же» i 5 365 - 51 26 8,937 167 P, 6:3 | Calcutta Elec. Supply Urd. (1 to ! 

Nelson Corporation Mis Daraus „ 13 117 - 8 16 2,292 — 7 / ˙· ые. Азы є} 1 5 3 3 Ap. Oct.. за 
Newcastle-on- Irne Corp. .. „ 13 4061 | - 1,169 15 63,019 + 252 о 2/3. Do, (80,001 to 1.0, C00) . 61 74 8 es 7 d 
Ne rt (Mon.) .. 2 1 13 661 + 17 15 16,947 1+ 1,423 bL, 52 City of Wellington Elec. Lt. ‘and 
Northampton Co poration. „ 12 436 | — 10 | 115 6,436 |- 316 _ Power 6 per Cent. Reg. Ist Debs. 6) -53 |41: 3.Ju, Jul e КА 
Oldham, Ashton & Hyde. „ 5 588 - 13 26 15,519 |+ 745 5 . | Elec, Ltg. & Trac. Со. of A 6 | К? 

Oldham Corporation ......... „ 11 1,957 ＋ 14 16 30,636 f 1,997 | рег Cent. Cum, Pref. ...... 1—94 e Fb, Aug . Y 
Perth (N. B.] Corporation.. ,, 10 1:7 | — 4 8 1,323 |t 15 St. 6% ро. б per Cent, Deb Steck. 8 2—. v] 5 11 6 Ja, Jul ч zs 
Perth (W. A.) Elec. Trams... „ 12 1,291 | - 95 | 98 40,181 |- 1,362 [St. 5% | Elec. Supply Co. of Victoria 6 per 
Peterborough ... B 5 132 | - 21 96 3,021 |- 96 Cent. 1st Mort. Deb. St.. 94) 964115 3 6 Ja, Ја m 
Pontypridd District Coun.. RA ds " " m us St. 6% Indian Elec. Sup. & Trac. Со, Deb. 

Portsmouth Corporation: sd a B 2200|- J96] 15 29,289 — 15300 St. Rd. Prov. Certs.. .. 193 —1 6 5 13 0 Ja, Jul 
Potteries ......... wl „о 5 2.065 + 1320 43,998 Ff 21,199 1 0/32 еси (d Tower & Lig. 6 аит 

3 1777 — BEI. Р ег Сеп um, Pref e — »x p. с 

Preston Corporation 8 | „ 10 799 — 23 ‚ 15 11,345 |+ 113 | ge. 67 Madras E. S. Corp. ö per "беш. | 
Rochdale Corporation. 125 " i "T es Сопзіп. Deb. St.. 91—97 |5 3 0 Ap, Oct) .. * 
Rotherham e ge ЖИ coo | + 100115 8.60% [4 1,259 1 0/5 River Plate Electricity Co. Ord. E: 3.09 April. 1 
Rothesay . КИ d 5 add. — )! 26 3ang l- 412 11235 Шо. 6 рег! Cent. non-Cum. Pref.. 1 6 0 0 May чу .. 
Salford Corporation балах „ 15 4,539. |] ＋ gil 15 гөз |+ 1.212 bt. 57 Do. 5 per Cent. Deb. Stocek 9» — P8 5 2 0 Ja, Jul | £64 ae 
Sheerness . г. Уз | 733] + 11 £6 | ne» |- 24 b 3/0 Rosario Elec. Co. 0% Pref. (1.20.0090) 5—5h |5 9 6 Ap. оч E 
Sheffield Corporation... " 5,533 + 321 16 BUE + 3.632 .. 5% | Shawinigan Water & Power 5 рег | 
_Bingapore Tramm „ Ho | $9, 282 + $2,: 381 15 £11, 523 + $687 : i Cent. Eds., Scrip ЕОР "КЕҢ 99 —1017|4 19 0 Ја, Jul 1х2 '02 


— o -——— —- 


(a) These comparisons are with t the corresponding period Inst year, «| Plus 3 days. $ * In "calculating the 1 allowance bas been made for accrucd intercst but not 
* Portly electrical. ф Minus 3 days. 1 Minus 2 days. s Plus 2dajs. ſor redemption. { Ех Dividend. 
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~ In calculating the yields, all 
a, allowance has SAM de for accrued interest but not for redemption. + Ex dividend. 


j 1 ` Price | RATE; 
Bom NAME. Wess | Yun | rye Wee | lone | Fries TEZ 
July 17. вр. JuLY 17. I DERD NAME. Wed., YIELD- DIVIDEND 
К ELECTRICITY SUPPLY. bs = led eat ELECTRIC MANUFA ars — High. Le 
9/0 |-Bournemouth & Pool . d. eat. | est. : CT High- Low 
10 4/6 . 4h per Cent Coie. Pre тае ш 19 CN i 1 s ^ Teb, Sept, 109 | — ]| >. | Aron Electricity Meter ort, re má 5 ed: est. ert 
10| % | Do. 6 per Cent. Cum. Second Pref. ... 12-103 | 6 11 6 Feb’ Aug ee |e 110% f Do. 67 Cum. Pf.. 55 2 8 0 MK — — 
St. 43 Do. 4} per Cent. Deb. Stock (red.). 99 id 4, 8 0 Jan: ug „ 1| 7/4$ | Babcock & Wilcox Ога... 9 -i 0 0| apri Oct! .. . 
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Smoke Nuisance. 


THE prosecution, which 1s now бейгир of the Under- 


noticeable in the provinces. 


ground Electric Railways Co. of London, for emitting 
smoke sufficiently black to be regarded as a nuisance, 
raises a point of some interest. Inhabitants in the neigh- 
bourhood of the generating station at Chelsea, and even at 
a distance of a mile or more, have been complaining of the 
smoke, and now the Chelsea Borough Council has taken 
action. The defence put forward by Mr. J. R. CHAPMAN, 
the well-known chief engineer of the company is to the 


| effect that the smoke is not really black, but appears to be 


so on account of the large volume of smoke emitted: 
The point may be a little difficult to decide, for the 
chimneys are of rather an unusual size, being 19 ft. 
in diameter. It is certainly obvious that if two chimneys, 
one of which has a greater diameter than the other, emit 
smoke of the same actual blackness at the same rate, the 
larger chimney will appear to emit blacker smoke than the 
smaller one, because the observer will have double the 
thickness of smoke to observe as an opaque screen. Con- 
sequently, the smaller the diameter of the chimney the less 
likelihood there will be of trouble through prosecution for 
nuisance, which is а point that engineers responsible for 
the erection of large generating stations might do well to 
bear in mind. 7 
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| Technical Libraries. 


. ENGINEERS and others living in London and having the 


opportunity of consulting the excellent library of the 


Patent Office are apt to forget the want of facilities so 
No doubt, free libraries are 
now often to be found, thanks tothe generosity of Mr. 
CARNEGIE, but they are frequently of more than doubtful 
value, and when technical information is required they 
are, of course, altogether useless. At a recent meeting 
of the Board of Directors of the Manchester Chamber 
of Commerce this want of facilities was felt to be so 
urgent that it was resolved to urge the Libraries Committee 
of the Manchester Corporation to provide technical litera- 
ture and copies of British, American and other foreign 
patents, for the use of those engaged in the industries of the 
district. We hope this good example will be followed by 
other Chambers of Commerce, and that the suggested pro- 
gramme may be even extended. 

t — 
Free Wiring. 

METHODs and inventions of a certain kind are apt to 
crop up from time to time, be consigned to oblivion, and 
crop up yet again with a sort of natural period. Free 
wiring seems to be one of these. There is sometimes good 
reason for a method to be revived, owing to altered con- 
ditions of one kind or another, but in the case of free 
wiring there appears to be no such reason. As Mr. G. В. 
BARHAM explains in another column, the large consumer 
does not want the system, and the small consumer will 
not tolerate it, unless he happens to be of the very unre- 
munerative type which the central station engineer is by 
no means anxious to cultivate. But the idea has, never- 
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theless, some fascination, and is evidently too alluring for 
the Lowestoft Council to evade. It will be interesting to 
see if opinions change after a few years, and whether the 


Lowestoft Council will then wish they had profited by the- 


experience of others instead of buying their own. 
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Municipal Insurance. 
Ir has often been stated that municipalities, in carrying 
on their business, do not proceed on strictly commercial 
lines, and prefer to accept risks such as would never be 
undertaken by any private concern. With many munici- 
palities it is a case of Jack of all trades,” because there is 
the security of the rates on which to fall back, and doubt- 
less the Socialist will prefer to add insurance to his other 
lines of municipal business. It is probable, however, that 
the ratepayers of Swindon will in future desire the Council 
not to undertake insurance risks, and that risks of this 
kind should be left to those who make a speciality of pro- 
viding against them, for the unfortunate accident which 
occurred last year on the tramway system at Swindon has 
resulted in very heavy claims for damages. So far, it is 
said that the ratepayers will have the pleasure of paying 
2s. in the £ for the privilege of running а system of 
electric trams and of taking all the risks of insurance. 


— — 2 ——— ——————— 


Obituary.— We regret to record the death of M. E. G. 
Sautter, civil engineer and Chevalier de la Légion d'Honneur 
which occurred at Fleury-Meudon (France) on the 21st ult. 


Associazione Elettrotecnica Italiana.—It is announced that 
the autumn meeting of this association will be held at Parma 
from Sept. 23га to 27th. Various meetings in connection with 
E Congressi di Scienze will also be held at the same time and 
place. : 


Erratum.— We regret to find that, through a printer's error, 
the word Ungrounded " became Underground " in the title 
of the article on page 563 of our last issue. The error was 
due to the fondness of our American friends for the creation 
of words. “Earth” is an acknowledged term, yet “ground ” 
has been forced upon us. 


British Association —Section À.—Among additional Papers 
which are to be read in this Section are the following: On 
“The Motions of Ether produced by Collision of Atoms or 
Molecules containing or not containing Electrons,” by Lord 
Kelvin; on “Variability in the Products resulting from 
Changes in Radium Emanation,” by Sir W. Ramsay, K.C.B. ; 
on “The Production and Origin of Radium,” by Prof. E. 
Rutherford and Dr. J. E. Petavel ; and on Helium and Radio- 
activity in Common Ores and Minerals," by Hon. R. J. Strutt. 


Junior Institution of Engineers.— We are informed that 
M. Gustave Canet has been elected president of this Insti- 
tution for the ensuing session, in succession to Mr. W. B. 
Bryan, chief engineer to the Metropolitan Water Board, and 
that he will deliver his presidential address on Monday, 
November 18th next, taking for his subject, “The Latest 
Improvements in English and French Modern Artillery." M. 
Canet graduated at the Ecole Centrale and passed through 
the Franco-Prussian war as a lieutenant in the artillery. He 
afterwards received an appointment in the Vavasian Gun 
Factory at Elswick, which he resigned to establish the Forges 
et Chantiers de la Méditerrannée and the Ordnance Works 
at Havre. He is well known in connection with hydraulic 
arrangements for taking up the gun recoil. 


Cable Interruptions. Date of Interruption. 


Garachico (Teneriffe)—Santa Cruz de la Palma.. July 12, 1906 
Grand Canary—Lanzarote .................. Sept. 18, 1906 
Brest anni. uiro gest RR EC July 22, 1907 
Kotonou—Libreville ........................ July 18, 1907 
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University Oollege.— The Senate of the University of 
London have approved the expenditure necessary for the 
adaptation of the buildings lately used by University College 
School to University purposes. The alterations provide for 
extensions to the departments of electrical, mechanical, 
and civil engineering, as well as to some of the other 


departments. The Senate have also accepted offers of £2,000 


and £3,000 made by Dr. A. Plummer and Dr. Ludwig Mond 
to enable, the building of the new department of physiology to 
be put in hand. 


Starting Current Ammeter.—The recent rules of the 
Verband Deutscher Elektrotechniker require that the starting 
current of a motor should not exceed a definite limit depend- 
ing on the output. .But owing to the fact Њаё the initial 
value of the current is only momentary, the first swing of an 
ammeter will not measure it correctly, as the amplitude of the 
swing depends on the amount of damping. Ап instrument 
designed to overcome this difficulty has lately been put on 
the market. It is provided with a movable arm, and by 
means of this the pointer may be carried round to any desired 
part of the scale. The pointer will then only move if the 
current exceeds the value corresponding to the position in 
which it has been placed. The position in which the pointer 
just moves when the current is switched on is found by 
trial. 


Prevention of Sparking in Single-phase Motors.—The 
Electrical World describes a modification of the resistance-lead 
method of preventing sparking inalternating-current commutator 
motors which has lately been patented by Mr. A.S. McAllister. 
Instead of placing the resistances between the armature coils 
and the commutator bars, where the space is limited, they are 
placed outside the armature, and the internal transformer 
voltage generated in the armature circuit by the field flux is 
transferred to the external circuit by means of a stationary 
auto-transformer. For this purpose the commutator is arranged 
with alternate live and dead segments, and at each point of 
commutation there are three independently insulated brushes, 
the two outer brushes being connected to the terminals of the 
auto-transformer. The preventive resistances are placed in 
the supply leads, being inserted between the neutral point of 
the auto-transformer and the third brush. It is claimed that 
the resistances can be made of ample current-carrying capacity 


for the maximum load of the machine, and are, therefore, not 


subject to burn-outs, and that the amount of resistance in 
circuit can readily be varied during operation. 


The Telephonic Ear.—The Electrical World gives an account 
of some investigations that have been made on the ears of 
telephone operators by Dr. N. R. Blegvad of Copenhagen. 
Each operator attends to from 80 to 120 subscribers. The 
average calls are 125 an hour, increasing at times to 200. The 
results of the investigation may be given as follows: Of the 
418 girls examined, 47 showed pronounced pathological 
changes of the ear drum, leaving 871 with a normal mem- 
brane. Of these, 26:4 per cent. showed a retraction of the 
membrane of the ear used for the receiver. The work does 
not produce a diminution of the faculty of hearing in healthy 
organs, neither is this sense increased, but the ear becomes 
accustomed to its duty. and can thus accommodate itself to the 
conversation. The lower sound limit is higher than in the 
normal ear, excluding tlierefore the deepest sounds, while 
nothing can be stated about the higher sound limit. It could 
not be demonstrated that the work had a bad influence upon 
disease of the ear. But it was found that sudden noises, in- 
cluding that of thunder, could induce a recurrence of a chronic 
malady or produce a new disease. Оп the other hand, it was 
found that the work gave rise in nervous girls to headaches. 
Thus it would appear that the occupation of telephone 
operators is about as healthful and suitable for young women 
in good health as any other. 


Electrical Рафепіз. — А mong the new inventions relating to 
electrical work which have been published in a recent number 
of the Patents Journal is one by Mr. W. W. Massie referring to 
condensers. The glass plates which carry the metal plates are 
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mounted on grooved supports and held by grooved blocks. 
The margins are painted with asphalt or other suitable 
material to prevent brush discharge. In order to obtain an 
adjustable connection with the plates, rods carrying single or 
bifurcated spring contacts are passed through binding posts, and 
are fitted with knobs. Another invention, due to Mr. H. E. 
Taylor, relates to an electric time switch, in which the circuit 
is completed at any desired moment by a contact finger supported 
on an inner insulating portion of the clock dial, and lying in 
the path of motion of a peg, previously set in one of a ring 
of 24 holes round the edge of a toothed metal disc revolving 
once a day just beneath a correspondingly sized aperture in 
the dial, over the edge of which the contact finger projects. 
The disc is driven by a ring of pins in the hour dial wheel, 
and the current passes through the minute hand of the clock, 
the end of which meets a second projecting piece set in one 
of a series of holes, corresponding to every minute, which lie 
round the edge of an outer conducting portion of the dial, 
the latter forming the second terminal of the exterior circuit. 
M. Blondel has lately patented an arrangement, which is also 
described, whereby, in an enclosed arc lamp using mineralised 
electrodes, gases from the arc pass upwards through an orifice, 
and, after purification, are returned through a secend orifice 
below the arc and co-axial with the first, circulation being 
obtained either by the division of the purifying chamber by a 
vertical heat-insulating partition, or by the use of an elec- 
trically-driven fan. A cover, preferably extending a little 
way into the globe, closes the latter except for the orifice. 
When natural circulation is relied on the purifying chamber is 
annular and the partition cylindrical ; the outer wall of the 
chamber. may be corrugated, grooved or ribbed to promote 
cooling. Chemicals such as alkaline carbonates, ferrous salts 
or iron shavings, adapted to absorb nitrous fumes, may be 

laced within the chamber. Tubes convey the gases to the 
[лог orifice, апа are provided with plugs to allow access for 
cleaning. The fan is driven by a motor, preferably having its 
armature and field coils connected in parallel with each other 
and in series with the arc. 


Electrical Equipment of the Detroit River Tunnel.— The 


Street Railway Journal states that six 100 ton direct-current. 


locomotives of the swivel truck type, with two 280 H.P. motors 
geared to each truck, will comprise the initial equipment for 


hauling both goods and passenger trains through the tunnel 


being built under the Detroit River between the United 


States and Canada on the Michigan Central Railroad. The 


Sprague-General Electric multiple unit control system will be 
Each locomo-, 


fitted and current taken from a third rail. 
tive will be capable of hauling a 900-ton train up a 2 per cent. 
gradient at a speed of 10 miles per hour. Automatic high- 
speed air brakes will form part of the equipment. Power for 
operating the system will be purchased from the Detroit Edison 
Co., and will be delivered toa sub-station at Detroit at a poten- 
tial of 4,400 volts and at a frequency of 60cycles. At the sub- 
station two 1,000 kw. synchronous motor-generator sets will be 
installed for supplying direct current to the third rail. Each of 
these sets will consist of a 1,000 kw. 4,400 volt three-phase syn- 
chronous motordirect connected on a common base toa 1,000 is 
650 volt, compound-wound direct-current generator. A 15 kw. 
125 volt exciter for the synchronous motor will be mounted 
on а shaft extension of each of the motor-generator sets. А 
very complete electric lighting and electric pumping equip- 
ment forms a part of the project. The yards and approaches 
to the tunnel will be lighted by arc lamps, while the tunnel 
itself will be illuminated by incandescent lamps arranged on 
duplicate circuits, Alternating current from the main power 
supply at à frequency of 60 cycles will be used on the light- 
ing circuits. To insure an uninterrupted lighting service the 
lighting circuits in the tunnels are so arranged that half the 
lamps in both tunnels will burn if, by chance, either of the 
lighting circuits in the tunnels should be broken. A single three- 
phase distributing circuit will run through eachtunnel, and from 
these circuits suitable connections will be made to step-down 
transformers. The secondaries of the step-down transformers 
will be interconnected with duplicate circuits for half the lamps 
in each of the tunnels. No less interesting will be the equip- 


ment for keeping the tunnel dry. Five pumps will be provided 
in the tunnel, each pump drained by igduction motor centri- 
fugal pumps arranged in duplicate. The motors on the pumps 
will operate directly at 4,400 volts, and the controlling circuits 
with compensators will be centralized in the sub-station. For 
indicating the amount of water in each pump, a float system 
will be provided having both visible and audible indicating 
devices. At the sub-station a regulating storage battery will 
be provided to carry the fluctuations of the load. If the main 
power supply from the Detroit Edison mains should be inter- 
rupted, this storage battery will have sufficient capacity to 
operate the entire system for half an hour. In such an 
emergency, the lighting and pumping alternating-current 
equipment will be energised by 60 cycle alternating current 
from a 50 kw. motor-generator set, the driving motor being 
supplied with current from the storage battery. Flexible 
switching arrangements will be installed to enable this inter- 
change of ae supply to be easily and quickly made. The 
tunnel will replace the present ferry service between Detroit 
on the American side and Windsor on the Canadian side of 
theriver. Two tracks will be laid in separate iron tubes 65 ft. 
beneath the surface of the river. The tubes will rest on beds 
of concrete, and will be planked by concrete walls. The 
electrified zone will be 3-6 miles in length and will comprise, 
with the yards, some 15 miles of single track. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, July 26th (to-day). 
CIVIL AND MECHANICAL ENGINEERS’ Socrety, 


3 p.m. Visit to the Motor-car Works of the Simms Mfg. Co. (Ltd.), 
Willesden-lane, Kilburn. 


TUESDAY, July 30th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

10 a.m. Meeting in the Mitchell Hall of the University, Aberdeen. 
Papers on Aberdeen Harbour," by Mr. R. G. Nicol; on “ Cable- 
ways used on Ship-building Berths,” by Mr. J. M. Henderson ; 
and on “ Portable Pneumatic Tools,” by Mr. H. Bing. 


WEDNESDAY, July 31st. 
INSTITUTION OF MECHANICAL ENGINEERS. 

10 a.m. Meeting in the Mitchell Hall of the University, Aberdeen. 
Papers on “Granite Quarrying in Aberdeenshire,” by Mr. W. 
Simpson ; on * Au Electrically-controlled Single-lever Testing 
Machine," by Mr. C. E. Larard ; and on Observations on Pre- 
sent-day Practice in Jute Preparing and Spinning," by Mr. D. J. 
MacDonald. 


British Association—Section G. 

THURSDAY, August lst. 

Meeting at Leicester. Presidential Address by Prof. 8. Р, Thompson, 

F.R.S. Paper on The Present Condition of Gas and Petrol 
Engines," by Mr. D. Clark. 


FRIDAY, August 2nd. 
Joint Meeting with Section B. Discussion on “ Gaseous Explosions 
with Special Reference to Temperature." 
Visit to а Demonstration of Boot and Shoemaking at the works of the 
Union Company. 


SATURDAY, August 3rd. 
Visit to the Leicester & Swannington Railway. 


MONDAY, August 5th. 
Papers on Pupin's Compensated Cable for Telephone Transmis- 
sion,” by Sir W. Н. Preece, K.C.B., F.R.S. ; on “ An Oscillo- 

graph Study of Duddell Arcs of Low Frequency,” by Mr. J. T. 

Morris ; on “ Developments of Electric Incandescent Lamps," 

by Mr. L. Gaster; on Modern Machinery and its Future 
Development," by Mr. Н. T. Brackenbury; on “ A Machine for 
Weighing the Forces on a Cutting Tool," by Mr. J. F. Brooks; 

m ү ee Governing of Hydraulic Turbines,” by Mr. 

. S. Ball. 


TUESDAY, August 6th. 

Papers on Ferro-conerete and Examples of Construction,“ by Mr. 
J. S. E. de Vesian; on Some New Uses for Reinforced Con- 
crete,” by Mr. W. N. Twelvetrees ; on “ The Ice Problem in 
Engineering Work in Canada," by Mr. Н. T. Barnes; on The 
Equipment of the Engineering Laboratory of the Finsbury 
Technical Institute," by Prof. E. G. Coker; and on “ Submarine 
Signalling," by Mr. J. F. Millet. 
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EXPERIMENTS ON OSRAM, WOLFRAM, ZIRGON AND 
EE OTHER LAMPS. 


BY J. T. MORRIS, F. STROUDE AND К. MILWARD ELLIS. 


Summary.—In this Paper the authors publish the results of some 
researches made by them on the physical properties of Osram, Wolfram, 
Zircon and other lamps. The effect of voltage variation when the lamp 1s 
working on direct current is discussed. A simple relation is found con- 
necting expansion and watts, and an estimation of the filament tempera- 
ture is attempted. A new method of obtaining specific heats is described 
and some experimental results are given. Physical data concerning the 
materials of which the filaments are made are also given. 


The experiments described below were undertaken with the 
object of ascertaining some of the physical properties of the 
more recent metallic filament lamps. In some respects this 
Paper may be regarded as a continuation of a research pub- 
lished by one of us on Carbon, Osmium and Tantalum lamps.* 


Osram (All Lamps). 


Just- Wolfram, 
110 v. 40 c.p. 


Carbon, 100 v. 
16 с.р. 


ircon-Wolfram, 110 v. 35 w. 
1 watt per hefner o.p. 


Tantalum, 110 v. 
25 c.p. 


Fic 1' LAMPS USED IN THE EXPERIMENTS DESCRIBED IN THIS ARTICLE: 


The subject is divided into four sections :— 

1. Effect of voltage variation (when lamps are supplied with 
direct current). 

2. Estimation of lamp temperature. 

3. Obtaining specific heats of filaments by а new method. 

4. Physical constants connected with the lamps. 


Lamps Tested.—The lampstested were of five kinds—namely. 
‘Carbon, Tantalum, Osram, Wolfram and Zircon. Particulars of 
these are given in Table I. and diagrams of the lampsin Fig. 1. 
T1, T2 and T3 are improved Siemens Tantalum lamps for use 
with direct current. The filaments appear to have been treated 
in the way suggested in the Paper referred to above—viz., 
wound into a very fine spiral before being zigzagged over the 
supporting framework. 

71 and Z2 аге new Zircon- Wolfram lamps. tł 


„Experiments on Carbon, Osmium and Tantalum Lamps.” By J. T. 
Morris. The Electrician, December 14, 1906. 

+ A later pattern has been made, we are informed, which can be used 
in any position, this being accomplished by the use of spiral springs 
holding the filament taut. 
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PART L—EFFECT oF VOLTAGE VARIATION WHEN THE | 
LAMPS ARE SUPPLIED WITH DIRECT CURRENT. 


The photometer used was of the Bunsen grease-spot type. 
Electrical measurements were made by means of a Orompton 
high-grade potentiometer in conjunction with a set of standard 
low resistances and a divided resistance. The standard of light 
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Fic, 2.— VornTAGE-CANDLE-POWER CURVES. 


110 


was a simple 1 c.p. Simmance pentane burner, and was used to 
standardise a glow lamp employed at constant voltage as a 
secondary standard. The illumination on the photometer 
screen was maintained constant and balance obtained by moving 
the lamp under test, The degree of accuracy in relative 


| candle-power measurements for the same lamp is about 5 per 
‘| cent. 


(Log. C.P.) + Constant. 


т 
2 


4--0l | | | 


(Log. V.) + Constant. 
Fic, 3.—LocaAnRrrHMIC Curves or VOLTAGE—CANDLE-POWER. 


Results.—Fig. 2 contains the curve connecting voltage and 
candle-power over a range of 10 per cent. on either side of the 
normal voltage. Logarithmic curves for the same over the 
whole range are shown in Fig. 8, the results being expressed 
mathematically in Table II, and the indices are also given in 
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Table VI. in Part 4. It will be seen from these results that In Fig. 5 are given curves connecting voltage and watts per 
for metallic lamps a variation of 1 per cent. in voltage produces | candle-power, while Fig. 6 contains curves connecting voltage 
about 4 per cent. change of candle-power, as compared with the | and efficiency, which are of greater scientific value. It is 
6 per cent. change which is produced in carbon flament lamps. on of note that the increase in life which has been obtained. 
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NOTE.—The arrows indicate the percentage resistance at 15°C. 
Fic. 4.—-VOLTAGE-RESISTANCE CURVES. 


Per Cent. Normal Voltage. 
Fic, 6.—VoLtTaGE-EFFICIENCY CURVES. 


Fig. 4 shows curves connecting voltage and resistance, while 
in Table III. will be found the theoretical ratio of starting 
current to final current deduced from thesecurves. Thistable 
also includes the values of this ratio obtained by means of a 
Duddell oscillograph. As a matter 2 meh after switching on 


in the Tantalum lamp has necessitated a considerable reduc- 
tion in efficiency. 


PART IL. —EsTIMA^TION OF LAMP TEMPERATURES. 
Recognising the advantage of possessing some criterion of 
the filament temperature, the authors directed their attention 
to:— 
(a) The determination of expansion. 
(b) The application of Stefan’s law. 


(а) The Determination of Expansion.—The images of the fila- 
ments were projected on to а screen by means of а Nernst 
lamp and lantern, and a magnification of about 30 diameters 
was obtained. The extension of a loop of the filament was 
then noted for definite increases in voltage. The results 
obtained are shown in the accompanying resistance-expansion 
curves (Fig. 7). Some difficulty was experienced i in keeping 
the filaments from clinging to the supporting hooks during the 
experiments. 
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a metallic filament lamp to normal voltage, the current taken It is interesting to note that the curves of the 50 c.p. Osram 
is still distinctly above its final value even after two or three | and the Wolfram lamps are straight lines, whilst that of 
m nutes have elapsed. the 32 c.p. Osram lamp is distinctly curved. 
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Table I. ue ЭШ 
Distins- | Actual’ Horiz. Watts per 
Type of limp. tive Volts Amps. horiz.| c.p. per horizontal 

mark. o. p. watt. c.p. 
Carbon Sop: dria 7. 920.0131 и и 
Carbon 16 с.р. . Cl 100 04141141 -.. АР 
* Tantalum 25 с.р. .. T 110 0:355, 24:5 0°63 | 1°60 
Tantalum 25 0. pp.. Tl | 110 0385 2815) 0-56 | 188 
Tantalum 25 с.р. T2 | 110 9.401 2135) 048 | 207 
Tantalum 25 с.р. .... T8 110 0-361 20:45| 0:52 1:94 
Osram 32 с.р. ........ О1 107 0:332 259 0:73 1:37 
Osram 82о.р......... | 03 107 0:359 291, 0°76 1:82 
Osram 50 с.р. ........ 03 105 0:555 46˙0 A79 1-27 
Osram 50 с.р. ........ O4 120 0-450. 43:9 | 0:81 1-28 
Osram 50c.p. ........ O5 190 0:502 490 | 0-81 1:28 
Just-Wolfram 40 с.р... WI 110 0:423. 36:0 | 0:77 1:29 
Just-Wolfram 40 с.р... W2 110 0:450; 43:8 0:89 1:18 
Zircon 35 с.р. ........ ‚ 23 110 0:349 2845, 0:74 1:85 
Zircon-Wolfram 35 ер. 21 110 0:430 32:5 0°69 1-45 
Zircon- Wolfram 35 c.p. Z2 110 0447; 346 | 071 1:42 


Lamp used in previous Paper. 


— — — — — — — — 


0) The Application of Stefans Law.—By Stefan’s Law the 
absolute “ black body " temperature of a filament is propor- 
tional to the fourth root of the total radiation from it. Thus 
the watts supplied to the filament, assuming no conduction, are 
given by :— 


| l W « (T! —t), 
Where W represents the watts supplied electrically, 

T the absolnte ‘‘ black body " tempera- 

ture of the filament, 

the absolute black body tempera- 
: ture.of the surroundings. 
From this equation it is obvious that for high temperatures 
the term # can be neglected, being less than one-hundredth 
part of W for temperatures above 650°C., and less than one- 
thousandth part of W for temperatures above 1,300°C. Fig. 8 
is therefore plotted connecting expansion and *,/watts supplied. 
The absolute straightness of all but one of these lines is of 
great interest, and would suggest that the fact might be made 
use of in high temperature measurement. In investigating 
this point three curves were plotted fora single lamp with ex- 
pansion as ordinates, and the 3:9th, 40th and 41th roots of 
watts respectively as abscisse ; the first and last curved dis. 
tinctly in opposite directions, and from a study of these curves 
it was quite clear that the value 4'0 was correct to within 1 per 
cent. 

In order to transform the scale of /watts supplied into а 
scale of temperatures, a colour comparison test was made. The 
voltage on each of the metallic flament lamps was adjusted 
until the colour of the light emitted by it appeared the same 
as that emitted by a carbon lamp working at 3:5 W/CP. These 
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Table Ш. 
кк Starting current.. 
Dietinc- Final current. 
tive Name of lamp. 
mark. From resistance |From oscillo- 
curves. grams. 
85 Carbon, 220 v., 5 с.р......... ia 569 
T Tantalum, 110 v., 25 c.p. ...- 6-82 | Ы 
T1 | Tantalum, 110 v., 25 o.p, .... Hs 4-88 
T2 Tantalum, 110 v., 25 с.р. .... 5:70 4°88 
T3 Tantalum, 110 v., 25 c.p. .... 5°76 4°56 
02 Osram, 107 v., 82 в.р. ...... 8:61 T 
ОЗ | Osram, 105 v., 50 с.р. ...... 12:86 | e 
05 Osram, 120 v., 50c.p. ...... 12°59 | 7:34 
WI | Just-Wolfram, 110 v.,40c.p.. 12:27 1717033 
W2 = Just - Wolfram, 110 v., 40 c.p.. 12-79 | vs 
Z3 | Zircon-Woltram, 110v., 35 c. p. 6:21 | 


The values obtained by the oscillograph are, as would be expected, in- 
variably lower than those given by the resistance curves. Thisis due to 
the combined effects of the inductance of the circuit and the inertia of 
the oszillating parts of the oscillograph. 


Table IV. 
Percentage; 
| emp. А 
Distino ode. |t which ass. 
tive Name of lamp ad nti filament is | Pera 
mark Hiamens is just visible , e 
just visible in the dark of lamp. 
in the dark. e 
C1 Carbon, 100 v., 16 0. 888 15:5 E 
T1 Tantalum, 110 v., 25 с.р. .... 4:5 320°C fe 
T2 | Tantalum, 110 v., 25 с.р. .... 4:65 370°C 1,980°C. 
T3 | Tantalum, 110 v., 25 c.p. .... 4'8 320°C 1,850?C. 
O2 Osram, 107 v., 320. p. ...... A 3°75 370°C e 
03 | Osram, 105 v., 50 0. pp 23045 | 830°C i 
O5 | Osram, 120 v., 50 с.р.......... T 250°C. | 2,000°C. 
WI | Just-Wolfram, 110 v., 40 c. p.. : | vi 2,000?C. 
W2 | Just-Wolfram, 110 v., 40 c.p... | 3:15 330°C T 
Zl | Zircon-Wolfram, 110 v., 35 c. p. Pe 7 gx 2,000?C. 
Z2 :Zircon-Wolfram, 110 v., 35 c. p. 3:7 330°C gs 


The above temperatures were obtained by assuming that when the 
filaments emit light of the same colour they are working at the same tem- 
perature, that the temperature of a carbon filament at 3:5 W/candle-power 


is 2,000°Abs.(1,727°C.), and that the watts is а criterion of the tem- 
perature. 


voltages were assumed to correspond to a temperature of 
2,000^ abs. (Centigrade degrees). This assumption was made 
in view of the great divergence in the figures published by 
various experimenters for this quantity. 


The */watts supplied corresponding to these points were 
calculated, and, for reasons stated above, were assumed to be 


*/total radiation. Fig. 9 was now constructed as follows: 
Straight lines representing Stefan's law were drawn, with 


Table II. 


Distinotive | | 5 
Mark. Туве о LAMP: | Mean over whole 
| range. 

T Tantalum 110 v. 25 c.p. ......| C.P.=3°61 v.*9i x 10-8 
Tl | Tantalum 110 v. 25 c.p. ......| C.P.—9:89 v.“ x 10-9 
T2 ‚ Tantalum 110 v. 25 c. p. C. P. 1:45 v. х 10-5 
T3 ' Tantalum 110 v. 25 c. p. ‚| TC.P.— 5:14 v.70 x 10-9 
O1. Osram 107 v. 32 с.р. ........ +О.Р. = 1:58 v.t" x 1077 
О? Osram 107 v. 32 Cc. p. C. P. =193 v. x 1077 
03 Osram 105 v. 50 c. 8. C. P. = 4°45 v.37 x 10—7 
O4 Osram 120 v. 50 c.p. ........ C.P. 2:49 v. x 107% 
O5 Osram 120 v. 50 c.p. ........ | C.P. 21:24 v.. x 10-9 
WI Just- Wolfram 110 v. 40 c.p. .. C. P. = 372 v.??! x 107* 
W2 Just- Wolfram 110 v. 40 c.p. . . C. P. = 4·00 v.3 х 1077 
23 Zircon 110 v. 35 c. C. P. =1°74 v. x 107 
21 Zireon-Wolfram 110 v. 35 c. p. F. 2°59 10 
22 Ziroon-Wolfram 110 v. 35 c.p. | C. P. = 198 v. x 1077 | 

* (u) | Osmin 110 v. 60 с.р. ........ 8 i 
*(b) | Osmin 100 v. 36 c.p. | 


зат .. | 


Candle-power— Voltage. 


— 


Candle-power— Watts. 


10 7; either side of 
normal volts. 


Mean over whole 
range. 


10 % either side of 
normal volts. 


ni C.P. = 2:67 w.? x 10 88 

C. P. 275 v. 4-37 x 10-5 C. P. 1-05 w. 2.57 x 10 | C.P.= 2:03 w.* x 107» 
C P.=1°45 v.44 х 10-8 C. P. = 9.77 w.29x10-* C. P. = 9-77 w. 61 x 10 
C. P. 5· 14 v.70 х 10-9 C. P. = 8°67 w.? K 10-4 C. P. 8:67 w. 275 x 107! 
C. P. 1:58 v.10 „ 1077 C. P. = 3:18 w.: 51 x 10-3 | C. P. 318 w. 251 x 10-3 
C. P. 1:93 v.40 „ 10-7 C. P. = 3-16 w.2 x 10-3 C. P. =3°16 w. 2 x 10-3 
C. P. 2 6-62 v.538x 10-6 C. P. Z 1:80 w.2· x 1073! C.P. = 5.09 w. 2-24 x 10-3 
C.P. — 2:33 v. 3-50 х 10-6 C. P. = 2:09 w. 2.50 x 10-3 C. P. 6˙82 W. 20 x 10— 
C. P. = 124 v. 3˙65 „ 10-6 C. P. 3:42 w. 2-34 х 10-5 C. P. 9:42 w. 31 x 10^? 
C. P. =4°97 v.5·56 K 10-5 C. P. 2°63 w. 2· % x 10-3 | С.Р. = 8·63 w.. 7 x 1073 
C. P. 4-00 v.3-94 x 10-7 [C. P. = 2-92 w. 2-8 x 10. С.Р. 2:92 w. 4 x 10-8 
C.P. = 1:79 v. 3-5 x 1075 C. b. 3-16 w. 2-1 x 107? C. P. —8:09 w. 2˙ 24 x 10-5 
C. P. 7:93 v. 3.73 x 10-7 | C. P. =2°78 w. 2-43 х 10-5 C. P. 4°46 w.? 30 х 107? 
C. P. =1:98 у.“ x10— C. P. 22:111 w.: K 10 2D C. P. 22:11 w. 2·40 x 10-3 

C. P. & v. 04 | Es | C.P. x w.2 53 

Sad From normal voltage " 
С.Р. x v. 1 oer do tr C.P. oc w.*5 


!!. ccc c ˖çr̃ꝙ E 
(% From experiments by J. Sahulka (The Electrician, May 31, 1907). (b) From experiments by A. Libesny (Elektrotechnik и. Maschinenbau 


24, May 20. 1907). 


+ For these lamps there is no marked curvature in the logarithmic curves. 


* For а concise statement о! the present position sce a Paper entitled “ Тһе Temperature ard Emissivity of Carbon, 


Filaments,” by A. Grau, The Electrician, June 7, 1907. 


Osmium and Tungsten 
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4/total radiation as ordinates and approximate black body 
temperatures as abscisse through these points and the 
origin. To convert the ordinate scale in this figure from 


*/total radiation into */watts supplied, it was necessary to 
allow at the lower end of the curves for the fact that the sur- 
rounding temperature was + 15°С. (288? abs.) This was 
obtained from the relation of T‘ to (T* — 288*) and is shown by 


1'2 
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0*5 1'0 1'5 2:0 2:5 30 


Fia, 8.— 4/ WaATTS-EXPANSION CURVES. 


the curving off of the straight lines toward the base; the curve 
ultimately cutting the scale of temperature at 288°C. absolute. 
In subsequent work the temperatures were all obtained by 
this curve." watts supplied were obtained at the tempera- 
ture at which the filaments were just visible in the dark, and 
it will be seen that the positions of these points on the curve 
range from 300? to 400?C. The individual temperatures are 


A/ Watts, vem 


500 1,600 


1,000 


1,000 
1,500 


C. 
2,500 A. 
Approximate Black Body Temperatures in Centigrade Degrees. 


* The points indicated by horizontal bars are those at which filaments are just visible in 
-the dark. 


2, 
500 2,000 


Fic, 9.— 4/ WaTrS-TEMPERATURE CURVES. 


collected in Table IV. It will be observed from the voltage 
column included in the table, that the metallic filament is still 
visible in the dark at a much lower voltage than is the carbon 
filament; the average figures—expressed as a percentage of 
the working voltage—being 4 per cent. for the metallic and 
16 per cent. for the carbon. These experiments were carried out 
with extreme care in a perfectly dark room. 
(To be concluded.) 


THE FALLACIES OF FREE WIRING. 
BY G. BASIL BARHAM. 

Summary.—The author states that the greatest fallacy in free wiring 
is the term free.“ The methods of charging under the usual systems 
of free wiring lead to dissatisfaction and to an eventual decrease in con- 
sumption. The system does not encourage long hour consumers, and a 
fixed charge per lamp per annum is not an attraction. 


There is something alluring and fascinating in the very 
words “ Егее Wiring." То the public they conjure up the 
vision of a beneficent Supply Company, eager to amend its ways, 
presenting them with a gift of untold—and untellable—value, 
throwing open the blessings of electricity in the home to all 
who care to avail themselves thereof. Free wiring! That 
expensive installation of wires, switches, and fittings given, nay 
forced upon those sufficiently fortunate to reside near the 
mains. No expense, no contractor’s bill to meet, no trouble, 
no worry ; merely an order to give, a few days to wait, and 
then—merely to switch on, and expatiate on the comforts of 
electric light to those unfortunates who dwell where current is 
unavailable, 

To some station engineers the blessed words—an electrical 
“ Mesopotamia,” as it were—bring a vision of a well-flattened 
peak, a district full of long-hour consumers, a crowd of delighted 
users voluntarily canvassing, and bringing yet more custoniers 
to the station ; a means of salvation from the falling revenues 
due to the insidious introduction of metallic filament lamps ; a 
largely increased use that will balance specific reduction. Free 
wiring! That will assist in combating the gas companies, 
perhaps even rout them in complete disorder, and eventually 
place electricity in that proud prominence it so richly merits. 

I do not know with accuracy who first invented the phrase 
“free wiring”; I have heard many accused, and known 
several who proudly pleaded guilty. The expression is a 
misnomer, and worse: it is a malignant misnomer which 
perverts and distorts the imagination of those who fall a 
Victim to its subtleties, until, with the coming of the first 
quarterly account, it rends the veil from the eyes of both 
consumer and station engineer, and fills the one with the fear 
of the bankruptcy court, and the other with the fear of 
assassination. | 

To begin with, there is nothing free about this Frankenstein 
of free wiring. When adopted and fostered by some trusting 
station engineer, it turns in a few months to rend first the 
trusting public who were deceived by it, and, after, the man 
who introduced it. 

I had thought that the scheme was dead and decently 
buried ; that its numerous fallacies had been exposed ad 
nauseam ; but whatever be the cause, whether, as I suspect, it is 
the metallic filament lamp looming in the distance, or whether 
it is a desperate attempt to combat the growing use of other 
illuminants, I find to my astonishment that engineers are 
again falling victims to its sophistries, and that a large corpora- 
tion has just declared its intention of undertaking free wiring. 

Before going further, let me say that I heve had a long 
practical experience with free-wiring work, and have taken a 
deep interest in all the various schemes and experiments which 
have been introduced or made. I have seen them tried, and 
assisted in their inception, in many places, and I say, definitely, 
that no free-wiring scheme has as yet been a financial success, 
and no free- wiring scheme at present devised can ever become one. 

The various systems of free wiring all agree in the fact that 
they are based on the payment of an annual rental for the use 
of certain lamps, fittings, and the necessary switches and wiring. 
With the hire-purchase or assisted wiring, wherein the value 
of the installation is paid for in quarterly or other payments, 
and eventually becomes the property of the user, a system 
which is occasionally confused with free wiring, we are not at 
present concerned. Weare considering the rental system only. 

There are, broadly speaking, two methods of calculating 
this rental, the first, and for a long time the most popular, 
depending on the amount of use to which the installation was 
subject. The payment or rental demanded was in the shape 
of a tax on the current consumed, and usually consisted of a 
penny or smaller amount being charged, in addition to the 
customary price for current, on every unit sold through the 
installation. Many corporations and supply companies took 
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this scheme up with eagernbss, and one or more large com- | was difficult to say in what view the agreement might be con- 


panies were formed with branches in the various towns, to carry 
out the project with the co-operation of the electricity works. 

The method adopted in the majority of cases was for the 
contractors to enter into formal agreement with the supply 
authorities, setting forth their respective positions and rights; 
&c., and a supplementary agreement was then entered into 
between the customer and the contractor, acting under this 
original agreement. This supplementary agreement was 
usually printed as between the consumer and the electricity 
supply authorities. 

he principal clause in the agreement was generally worded 
as follows, and it is only right to say that, as regards the con- 
sumer, the minimum payment clause, for reasons which will 
be seen later, wus rarely if ever enforced. 

a The consumer shall until purchase as aforesaid 
pay quarterly to the supply company or their successors in 
title, for the use of the installation 14. per Board of Trade 
unit for every unit of electrical energy supplied to the said 
premises and the minimum payment in any year shall be 1s. 
for each 8 c.p. lamp or its equivalent installed. . . ." 

The immediate effect of this was invariably the coupling up 
of а large number of customers who would otherwise never 
have been obtained. The ease with which a supply of 
electricity became available and the immediate advantages of 
the use of electricity invested the whole affair with а certain 
amount of glamour. 

But only а few months, comparatively speaking, were 
needed to show the glaring inconsistencies in the business. 

The majority of private-house customers were connected up 
during the late summer, and their first quarter, from Septem- 
ber to December, was the heaviest in the year. During this 
period, knowing nothing concerning the correct use of electri- 
city, and being delighted with the excellence and comfort of 
the light, naturally the consumer wasted a great amount of 
current. Rooms or shop windows were overlighted, lamps 
were left burning, and visitors had to be taken rounl the 
installation, to turn on for themselves with admiration the new 
illuminant, and receive ocular demonstration of the ease and 
simplicity of electric lighting. The Christmas quarter's ac- 
count was consequently exceptionally heavy, especially in 
those towns where the Wright maximum demand system was 
in operation, this being due to the fact that a number of lights 
had been left burning at the same time. 

t once there would be a great outcry, and ill-feeling be 
engendered ; the lamps would be overhauled, and the supply 
authorities fly to the opposite extreme, and instal 5 and 5 c.p. 
lamps wherever possible. This was shortsighted,. for the 
lighting then would be extremely bad, and as the efficiency of 
the low-power lamps was generally as poor or poorer than 
their light, the next quarter's bill, January to March, always 
a heavy one, would not show an appreciable reduction. The 
grumbling, augmented this time by the poor lighting, would 
be renewed, and numbers of customers would promptly revert 
to other illuminants. 

The obvious fallacy in this method was that the long-hour 
useful customer was unduly penalised, and instead of being 
encouraged was taxed beyond all reason. The result was that 
each user saw that he was charged excessively for the lights 
in common use. His answer was to retain the electric light 
in bedrooms, and places where it was rarely, if ever used, and 
use gas or oil where the lights would be in use from dusk to 
eleven or twelve o'clock. 'The same thing was true of the 
small long-hour shops, and these, who should have been en- 
couraged by a reduction of the tariff, were soon alive to the 
fact that they were paying far more than their share. 

As a result of this fallacious method of charging, people 
were loud in their warnings to others who might have become 
consumers, and there was a falling off in the rate of connection, 
as well as in the consumption of energy. | 

It may be said that the minimum payment clause ensured 
the supply company against loss, but this could, as I have said, 
be rarely, if ever, enforced. Owing to the unpopularity of the 
system, such a proceeding could only have increased the bad 
odour in which electric lighting was held. Also such payment 
would have had to be recovered in the County Court, and it 


sidered, especially after the changing of the lamps. 

A number of free wired premises would fall empty in due 
course, owing to the uncertain tenancy of the people attracted 
by the scheme, and would possibly remain empty for some 
time. Incoming tenants might, and possibly would, lookaskance 
at the installation, having heard of the expense and trouble con- 
nected with free wiring, and the revenue would be, in a few 
months, in very low ratio to the capital expenditure. That is 
to say, that taking into consideration the various items, such 
as mains extensions and the cost of the installation, &c., the 
scheme, after the first quarter, would probably not pay its way. 
It may be argued that a great deal of the trouble and friction 
arose from the employment of an intermediary in the person 
of the contractor, but it may be at once pointed out that had 
the work been carried out direct it would, in the case of a 
municipal supply, have been almost certainly more costly and 
less efficient; in many cases it would have been impossible, 
owing to the absence of wiring powers, and in all cases the 
costs would have been increased by the necessity for providing 
capable supervision. 

A further defect lay in the fact that the system encouraged 
the small short-hour class. Offices of from two to three lights 
opening at 9 a.m. and closing at 6 p.m., or earlier, could never 
show а return on the cost of connecting alone, even if the 
minimum payment clause were strictly enforced. 

When this system became discredited, so utterly that it was 
with great surprise that I recently heard it championed, efforts 
were made to devise some other and more equitable system of 
charging, and the clause that was at first regarded as a penalty 
became the ruling factor. It was decided that а fixed charge 
per lamp per annum would be fair and equitable, and could be 
so arranged as to carry all due expenses and a certain amount 
of profit. | | 

It is this system that a certain large corporation in par- 
ticular is contemplating to-day. 

One of the chief fallacies connected with it is the idea that 
such a scheme, if properly carried out, will bring customers 
at all. It is not financially disastrous, simply because it 
attracts no clients. And indeed it is difficult to see how it 
could do so and pay a correctly proportioned return. To 
begin with, the charge of 18. is too low for the station and 
ls. 6d. is too high as far as the customer is concerned. As a 
matter of fact the average number of lights installed in small 
houses of the class reached by free wiring is twelve, and as 
the repayment of the cost of installation, which at that number 
of points would be about £7, at 20 per cent. spread over a 
term of five years would absorb 28s. per annum, whilst the 
interest and sinking fund on the cost of service mains and 
meters, &c., would total another 5s. or 6s., it is evident that, 
taking into consideration the risk of the installation remaining 
empty for any length of time, and the question of depreciation, , 
a charge of ls. per lamp is obviously too low. But if 1s. 6d. 
per point is charged on an installation of 12 lights it amounts. 
to 18s., and the shrewd customer who considers that an in- 
stallation of that size would, if put out to tender, probably cost 
him not more than £6, or thereabouts, and that consequently 
the rental amounts to a rate of interest of about 15 per cent., 
is hardly likely to avail himself of the tempting offer. 

I might go further and point out that the contractor himself 
is averse to supply authorities engaging in wiring work, and 
consequently speaks as disparagingly as possibly of free wiring, 
and further might say that by this time the business is so 
discredited as: to render it almost impossible to get a loan 
from the Local Government Board to carry out the work. 
(One engineer who has tried a scheme of this nature raised 
the money by a bank overdraft—I am not sure that this could 
always be arranged.) But I do not think there is, at the 
moment, need to go further into the matter. On going back 
mentally for a few years I can count literally dozens of 
engineers who have, at one time or another, dabbled in free 
wiring schemes, found them unprofitable, discovered their 
fallacies, and—promptly dropped them! And I think very 
strong arguments will have to be brought forward to justify 
or demonstrate the advisability of a. re-introduction of any. 
system of free wiring. 
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INDUCED DRAUGHT, WITH HOT-AIR ECONOMISERS, 


FOR STEEL WORKS AND BLAST-FURNACE 
BOILERS.* 


BY A. J. CAPRON. 


Summary.—The author describes a system of induced draught in con- 
nection with hot-air economisers, which utilise the waste heat from the 
boiler by heating the air required for combustion. Examples of the 
adaptation of this system to various types of boilers and some compara- 
tive test figures are given. The efficiency is much increased. 


The subject of economy in steam consumption in engines and 
turbines has certainly received a great deal of attention, and has 
been followed up in such a thorough manner that the excellent re- 
sults obtained seem to leave comparatively little room for further 
improvement. The same can hardly be said as to the economy of 
fuel generally obtained in steam raising, and for this reason I have 
ventured to bring forward a subject which, though not laying claim to 
any scientific novelty, may, 1 hope, prove of some practical interest. 

In steam raising the most obvious source of waste is incomplete 
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hot-air economiser; the fan, working at about 2in. water gauge, 
draws in the air required for combustion through apertures in the 
heating box; the air, circulating round the tubes through which the 
hot gases are passing, is raised to a temperature of about 300°F. 

This arrangement is of material assistance to the working of the 
fan, as the heat abstracted from the gases in the air economiser re- 
duces the volume the fan has to deal with, and also reduces the tem- 
perature so much that the fan is not liable to injury through heat 

The speed of the fan can of course be regulated to the demand 
for steam. This is a great convenience in electric light and power 
plants, as any sudden demand for additional power can be promptly 
met. And in many such cases, where there is much variation in 
the power required, the economy of working with the smaller number 
of boilers that this system permits effects a very great saving. 

In marine boilers the arrangement is very compact, the heater 
being formed in the smoke box, and the fan, either fixed on the top 
of the boiler or on a stage, draws the hot gases through the tubes of 
the heater and delivers them direct into the uptake. The air drawn 
in by the induced draught, and heated as it passes round the tubes, 
is delivered through apertures round the furnace front, the greater 
part underneath the fire bars and а portion above, the proportion 
being regulated by means of dampers to suit the combustion. 

Fig. 1 shows the arrangement with a Lancashire boiler. The 
fan is placed at the back, being the most convenient position for 
drawing the gases from the side flues as they leave the boiler 
through the heater, and discharging them into the main flue or 
chimney. In this case the hot air is conveyed through two pipes 
running over the top of each boiler and drawn in through the furnace 
fronts as above 

The author also gives figures showing the arrangement of the 
hot-air economiser in the case of Stirling and Babcock & Wilcox 
boilers. 

In all cases dampers are arranged so that the boilers can work on 
natural draught, without the gases passing through the fan, for 
getting up steam at starting, or in case of the fan being temporarily 
disabled. No inconvenience is experienced with choking in the 
air heating tubes, as the draught keeps them so clear that it is never 
necessary to cleau them, unless the boilers are worked on natural 
draught only for a considerable period. 

It is, of course, desirable that the brickwork settings of the boilers 
should be in good order, as a considerable leakage allowing much 
cold air to be drawn in would spoil the results. With marine boilers, 
everything being enclosed in a steel casing, there can of course be 
no leakage, and the average results with marine boilers have been 
slightly higher probably on this account. 
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Fic. 1.—Inpucep DRAUGHT ARRANGEMENT FITTED TO A LANCASHIRE BoILER. 


combustion accompanied by the nuisance of much smoke, and 
though many means have been devised for obviating this nuisance, 
few are really effective under all conditions of working. An excess 
of air lowers the temperature of combustion, and a good draught 
сап only be obtained by the loss of much heat, unless it be pro- 
duced by such means as induced or forced draught. 

The system to be described, under Messrs. Ellis and Eaves’ and 
John Brown & Co.’s patents, has been used for marine purposes for 
about 10 years; but its application to land boilers has only been 
taken up for five years, and has been coming into much more 
extensive use during the last year or two. 

Briefly, the system consists of induced draught in combination 
with hot-air economisers, which utilise the waste heat from the 
boiler in heating the air required for combustion. A fan is placed 
at the base of the chimney and draws the gases, as they come from 
the boiler, through a series of tubes which form a heating box or 


* Abstract of a Paper read at the recent meeting of the Iron and Steel 
Institute, 


Various forms of mechanical stokers have been used in conjunc- 
tion with the system and have given very good results; but as the 
results obtained by hand firing have on the whole been somewhat 
better, the heated air alone ensuring complete combustion without 
any assistance from mechanical stoking, it would serve no useful 
purpose to discuss the various forms of stokers that have been used, 
and the results given in the various tests of coal-fired boilers are in 
all cases with hand firing unless otherwise stated. 

The principal advantages obtained are twofold—namely, а great 
incroase in the steaming capacity of the boilers and economy in fuel. 
The heated air delivered mostly underneath the fire causes rapid 
and complete combustion at а high temperature, as shown by the 
whiteness of the flame and no smoke being formed. The high 
temperature is not, however, found to be detrimental to the boiler 
owing to its not being concentrated on any small area, but being 
very uniformly distributed. 

With а hand-fired boiler the actual evaporation is generally in- 
creased as much as 40 per cent., and with coal of a calorifio value of 
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13,000 British thermal units an evaporation of 101b. of steam per 
pound of coal has been obtained. 

With marine boilers the system has been very extensively used 
both in the British and American Mercantile Marine. 

The following test gives the comparative results of an ordinary 
Lancashire boiler, and of the same boiler fitted with the induced 
draught, but using a somewhat inferior quality of coal. 

Lancashire Boiler, 8 ft. diameter by 28 ft. long. 


With Ellis and Eaves’ 


—  À — — 


— a —— 


Natura! draught. 


system. 

Duration of test ........ 7 hours 6 hours 
Grate area.............. 39 sq. ft. 86 sq. ft. 
Fuel used .............. Washed hard Rother Vale washed 
Temperature of feed water 47 deg. [nuts* 142 deg. [nuts 
Steam pressure ........ 93 lb. 84 lb. 
Coal burnt per square foot 

of grate per hour ...... 25:8 lb. 30 Ib. 
Percentage of refuse я 7:08 lb. 6:2 lb. 
Calorifio value of coal.... 14,000 13,000 
Water evap. per hr., actual 6,724 lb. 10,180 lb. 

" „ per Ib. coal, act. 6˙68 lb. 9°42 lb. 
Water evap. per Ib. of coal 

from and at 212 deg. .. 8:07 Ib. 10°45 1b. 
Efficiency .............. 55:6 per cent. 77 per cent, 


The figures given in the first column are the mean results of five 
tests in a prize stoking competition for the avoidance of smoke tha: 
was conducted by Mr. R. Heber Radford, and therefore represent 
very careful stoking. It will, however, be seen that the induced 
draught system, though generating approximately 50 per cent. 
more steam, is at the same time effecting a saving in coal of over 
25 per cent., after making full allowance for the power used in 
driving the fan. 

A test was also made on two Lancashire boilers, 9 ft. by 80 ft., at 
the Cargo Fleet Iron Co.'s works, fired by blast furnace gas. Owing 
to the fluctuations in the supply and the low temperature of the 
gas а small quantity of coal was burnt; but, as will be seen from 
the figures, the actual quantity of coal was quite insignificant, and 
was duly allowed for in estimating the evaporation per pound of gas 
and in the efficiency. It will be noticed that the use of the system 
has the effect of nearly doubling the actual evaporation, whilst at the 
same time increasing the efficiency from 48 to 75 per cent. 

The system has also been applied to boilers fired with producer 
gas, and there is very little doubt that the results with this will 
prove equally as advantageous as with blast furnace gas; but I 
regret that I have not up to the present had the opportunity of 
making any tests with producer gas. 


| Natural With Ellis and 
Е draught.  |Eaves' system. 
Duration of test ...................... 6 hours 6 bours 
Heating surface, each boiler ...... ..... 1,000 sq. ft. 1,000 sq. ft. 
Total gas fired, in two boilers .......... 351,540 cub. ft.|459,600 cub ft. 
Gas fired per boiler perhour ............ 8,590 „ 76.600 „, 
Weight of gas per boiler per hour ........ 4,687 lb 6,120 lb. 
Total coal burnt, in two boilers.......... 1,120 lb. 1,120 lb. 
Total water evaporated, in two boilers....| 38,250 lb 67,500 1b. 
Water evap. per boiler per hour, actual ..| 3,187 lb. 5,625 lb. 
Water evap. per boiler per hour, from and 
CCC K 3,792 lb 7,031 lb. 
Water evap. per Ib. gas eliminating coal .. 0°67 Ib 1:04 Ib. 
Efficiency of plant .................... 43 per cent. | 75 per cent. 
Average temperature of gas 66°F. 68°F. 
" " of feed water ...... 119°F 93°F. 
„ Steam pressure ................ 183 lb 182 lb. 
„  Buperheater temperature 460°F 548°Е. 
Temperature of air entering heater ...... v 68°F. 

js of air entering fires ........ 315°F. 

m of gases entering heater.... 754°Е. 

% of gases leaving heater T 463°F. 
Draught at оһїшпеу.................... 4 in. 14 in. 
Average CO, chimney base.............. 9:2 per cent. | 13 per cent. 
Calorific value of gas 1,337 B. T. units 1,337 B. T. units 

per lb. per lb. 


The author also gives particulars of tests made on a marine boiler, 
a Stirling boiler and several other Lancashire boilers. 

A recent improvement that has been introduced by the patentees, 
Messrs. John Brown & Со. (Ltd.), is the “balanced draught.” 
This improvement consists in the use of two fans, one of which in- 
duces the draught at the chimney base at a water-gauge vacuum of 
about 1$in., and the other forces in the air supply through the 
heater at a pressure of about lin. The effect of this is to balance 
the draught at the furnace front, so that when the fire door is 
opened there is neither any inrush of cold air nor the inconvenience 
of a tendency for the flame to be blown out. This arrangement 
does not increase the cost, as the slight extra involved in having 


Y Very clean ; swallow wood seam, t Average quality. 


two fans is counterbalanced by the somewhat smaller power that it 
is found is required to drive them. Also, as the vacuum is reduced 
by nearly one-half, the possible loss through апу leakage that there 
may be in the boiler setting is correspondiogly reduced. 

To summarise briefly, the principal advantages obtainable by the 
use of the system are ав follows: (1) Economy in fuel. (2) Great 
increase in the steaming capacity of each boiler, and consequently 
fewer boilers required and less space occupied. (8) Absence of 
smoke. (4) Easily controlled to suit variation in steam consump- 
tion. (5) Safety and cleanliness in working, as flame cannot be 
forced out, nor any dust or gases. (0) No risk of injury to the fan 
owing to the cooling of the gases in the air economiser. (7) No 
high chimney required. 

Already there are & very considerable number of important in- 
stallations in several of the leading iron and steel works in this 
country that have been in use long enough to give the system & 
fair test, and the results that have so far been obtained, as well as 
the advantages enumerated above, seem to render the system 
worthy of extensive application. 


AN INVESTIGATION ON THE USB OF STEAM IN 
GAS-PRODUCER PRACTICE.* 


BY W. A. BONE, F.R.S., AND В. V. WHBELER, M. Sc. 


Summary.—This Paper contains the results obtained at trials on two 
Mond producers. Varying the temperature by altering the proportions of 
air and steam in the blast causes the quality of the gas to deteriorate if 
the saturation temperature exceeds 65 deg. The thermal efficiency and 
ae considerations show the best saturation temperature to be about 
60 deg. —— 

The experiments recordedin this Paper were carried out with a view 
to determining the influence of variation in the proportions of a'r 
and steam in the blast upon the composition of the gas, its suita^ility 
for furnace operations, and upon the general and thermal efficiencies 
of the producers. Theinvestigation comprised a series of five trials, 
each extending over & full working week, with the plant supplying 
washed gas both for gas-engines and for re-heating and puddling 
furnaces, all working under normal conditions. 

The two producers selected for these trials were of the well-known 
Mond type. They were erected in 1908 as the first instalment of 
the gas plant at the works of Messrs. Monks, Hall & Co. (Ltd.). 
Warrington, for the supply of washed gas to their re-heating and 
puddling furnaces and gas engines. The Mond producer was 
&dmirably adapted to the purposes of our investigation, for two 
reasons — viz., (1) the superheating of the blast not only renders the 
use of a large proportion of steam possible, but (2) it also ensures 
the perfect admixture of steam and air, in easily regulated propor- 
tions, before the blast reaches the incandescent fuel. It must be 
clearly understood, however, that the object of our investigation 
was not the testing of the efficiency of the Mond system as such, 
but rather to determine how steam may be used to the best ad- 
vantage in a producer, having regard to the quality and composition 
of the gas and its suitability for furnace purposes. Another con- 
sideration which must be borne in mind is that no ammonia 
recovery was attempted, although careful estimations were made 
from day to day of the ammonia actually present in the gas, during 
the trials. 

The two producers were of the water-bottom type, and consisted 
of an inner shell (the producer proper) constructed of mild steel 
plates lined with firebrick and encased within a similar outer shell. 
The air and steam composing the blast passed through the annular 
space (5 in.) between these two shells before entering the producer 
below the fire.bars. The lower part of the producer was conical in 
shape and extended downwards into the water lute. 

A large cast-iron bell maintained a constant fuel level in the pro- 
ducer of about 143 ft. above the fire-bars, and also assisted, to a 
certain extent, in the preliminary dry distillation of the coal. The 
producta of this distillation had, moreover, to pass out at the bottom 
of the bell and through the hot fuel in the body of the producer 
before reaching the gas exit into the superheaters outside. It is 
generally supposed that this arrangement brings about the decom- 
position of a portion of the tarry products of the distillation, but, in 
our opinion, its value in this respect is somewhat doubtful. 

On leaving the producers, the hot gas passed through the super- 
heaters, round which the air and steam forming the blast travelled, 
in the reverse direction, through the annular space between the inner 
gas main and an outer jacket. In this way part of the sensible 
heat of the gas was transferred to the blast, the temperature of the 
gas leaving the superheaters during the day shift ranging from 
about 180°C. to 260°C. as the steam saturation temperature of the 
blast was raised from 60°C. to 80°С. From the superheaters the 
gas passed through the rectangular iron washers where it met with 
а fine spray of water thrown up by revolving dashers.t The gas was 


* Abstract of а Paper read before the Iron and Steel Institute. 

+ These were purposely worked more slowly than in the usual Mond 
practice; indeed, the gas destined for the furnaces was simply allowed to 
skim the surface of the water. 
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here partly freed from tar vapours, and further cooled to between 
94°C. and 100°C., according to the steam saturation temperature 
maintained during the trial. The fact that the gas was required 
both for furnaces and for engines rendered it desirable to differentiate 
between the subsequent treatment of each supply. Since the 
presence of a certain amount of tarry vapours in a furnace gas is 
rather an advantage than otherwise, not so much, perhaps, because 
of the increased calorific value (since this is very small) as on 
account of the fact that the tar vapours render the flame luminous 
in the furnace, the furnace supply was not washed or cooled, but 
sent direct to the furnace distributing mains. The engine supply 
was, however, further cooled to almost atmospheric temperature by 
being passed up the gas-cooling tower, and was finally freed from 
tarry vapours by passage through sawdust scrubbers. 

A notable departure was made from the usual Mond practice 
during these trials in that no recuperation was attempted in the 
air heating towers. 

The steam used for saturating the air blast during the trials was 
partly exhaust steam (in the trials at 60 and 65 deg. wholly во) and 
partly live steam. 

The rated capacity of the two producers corresponded to a gasifica: 


tion of 82 cwt. of coal per hour (16 cwt. per producer), but since the |: 


demands for gas during the day shift never necessitated a gasifica- 
tion of more than 24 cwt. per hour, it will be seen that the plant 
was not worked beyond about three-quarters of its rated capacity. 


The only condition which was purposely varied during the trials 
was the steam saturation temperature of the air blast at the pro- 
ducer. Beginning with a ‘saturation temperature of 60°C., it 
was raised, week by week, in stages of 5deg., up to 80°C., which 
represents the ordinary Mond practice where ammonia recovery is 
not attempted. Suitable arrangements were made for (1) the 
weighing of the whole of the coal charged into the producer, as well 
as of that burned under the boiler, throughout each trial; (2) the 
continuous sampling of the gas over a period of eight hours during 
each day shift, each sample therefore representing the mean com- 
position of the gas generated in one day; (8) the daily estimation 
of ammonia, tar vapour and sulphur compounds in the gas ; (4) the 
weekly collection and weighing of the tar deposited throughout the 
plant during each trial; (5) the weighing of the dried ashes, clinker 
and coke withdra wn from the water troughs at the bottom of each 
producer; and (6) the estimation of the amount of soot and fine 
ash к over by the gas and deposited in the mains during each 
trial. 

The samples of coal, tar, ashes, soot, gas, &c., were afterwards 
submitted to careful analysis, and from the data were calculated: 
(1) The total carbon in a ton of dry coal charged into the producer; 
(2) the proportion of this carbon lost in the tar, ashes, and soot; 
(3) the proportion of the carbon actu lly gasified; (4) the weight 
of carbonin а cubic foot of the gas ; (5) the yield of gas per ton of coal 
gasified; (6) the calorific value of the gas per cubic foot at 0°C. 
and 760 mm. 


Determination of Efficiency. —'There is as yet no general agree- 
ment among chemists and gas engineers as to the precise definition 
of “ efficiency " as applied to producer plants. In our opinion, the 
efficiency of а gas-producing plant should have reference to the gas 
as delivered to the furnace main or the engines, and should be based 
on the net calorifio values of the coal and gas respectively. It 
should include the coal burnt under the boiler for raising steam for 
the blast, plus that required for the blower engine ; and also where 
it is necessary to cool and wash the gas for engines it should include 
the coal equivalent of the сосна од work required for the washing. 
The efficiency would then represent the ratio of the available energy 
of the gas, as supplied to the furnace or engine, to the energy of the 
coal required to produce it. 

The boiler used for supplying steam for the gas plant evaporated 
81b. of water, from and at 100°C., for every 11b. of dry coal, of net 
calorific value 8,368 kg. C. units, burnt under it, This corresponds 
to a boiler efficiency of 58 per cent. only. As it would obviously 
be unfair to saddle the producer plant with the shortcomings of the 
boiler, we have, in calculating the various efficiency ratios, assumed 
а boiler efficiency of 70 per cent. In other words, the figures 
quoted in the tables for fuel consumed at the boiler are in each case 
the actual consumptions multiplied by 58 —0:88. 

The steam required for mechanical work on the plant corre- 
sponded to an average coal consumption at the boiler of as nearly 
as possible 2 cwt. per hour during the trials, calculated on the basis 
of а 70 per cent. boiler efficiency. Of this, 0°5 cwt. was required to 
provide steam for the blowing engine; the remaining 1:5 cwt. 
represented the coa! equivalent to the work done during the washing 
of the gas. 

In the case o° each of the five trials we have calculated three 
different sets of efliciency ratios, all for the cold and completely 
washed gas, as delivered to the engines, and all based on the net 
calorific values of both gas and coal, as follows :— 


2,= Thermal efficiency of the plant, under the actual conditions 
of the respective trials, the higher value including the steam required 


for the blower engine, the lower value including the steam required 
both for the blower engine and the washing plant. 

z,=A similar pair of values, but calculated on the assumption 
that the whole of the steam added to the blast was live steam from 
& boiler with а 70 per cent. efficiency. 

z,=A third pair of values, but calculated on the assumption that 
the whole of the steam added to the blast was exhaust steam. 

The coal used during the trials was screened over a lin. mesh, 
and as delivered to the producer it contained from 8 to 6 per cent. 
of moisiure. 


The principal resulte of the five trials may be summarised in one 
table, thus :— 


Steam saturation temperature. | 60deg. 65deg. | 70deg. | 75deg. | 80deg. 


— —— 


Coal consumption at producer, 


онр ae Ри 16-51 | 14-26 | 13-88 | 14-82 | 18-21 
Coal consumption at boiler, . | ? : 
cwt. per hour ............ о 18 2°38 | 297, 8-85 
Coal consumption for blast steam nil nil. | 0:66 | 1:17 165 
Total carbon losses, per cent. ..| 5:8 7:8 8:1 T1 8:4 
"m Carbon dioxide ...... 525 6-95 | 915 | 11:65 | 13-25 
TER | Carbon monoxide ....| 27-30 | 25-40 | 21-70 | 18:35 | 16-05 
$5859 Hydrogen 16-60 | 18-30 | 19°65 | 21-80 | 22-65 
g 80-z4Methane......... ... 8:35 | 38:40 | 8:40 | 3:85 | 8:50 
a 982 | Nitrogen.......... ‘| 47°50 | 45°90 | 46-10 | 44-83 | 44-55 
Ф 2 o IQ — 
ad Total combustibles. 47:25 | 47°10 | 4475 | 4850 | 42:20 


———— 


46:77 | 46°74 | 44°74 | 48:37 
49:60 | 48:32 | 41:14 | 39°65 


Calorific value of gus. (Net ie 


(Kilog. cent. units per cubic ft. 
at 0?C. and 760 mm.) 
Yield of gas, cubic ft. per ton 


42-73 
88:69 


. . 138, 250134, 400141, 450145, 800147, 500 


Lb. of steam in blast per lb. of 0-45 | 0:55 | 0:80] 110 | 1:55 
coal gasified .............. 
Percentage of steam decomposed.| 87:4 | 80:0 , 61:4 | 52:0 | 400 
Cubic ft. of air, at 0°C. and | 
760 mm., in blast per lb. 36 95 | 34:9 | 36:8 | 369 | 37:1 
carbon gasified ............ | 
Ratio ot 027800 from steam) 0.50 0-62 065 | 075 | 0-80 
oxygen о ви 
Ammoniain дав, as lb. of ammo- | . | Я : , 
nium sulphate per ton of coal | R 
Efficiency ratios in actual trial | 
(1) Including eteam for blower \ 0778 0-750; 0-727| 0701| 0-666 
engine 
(2) Including steam for dd 0-71 i 0°687| 0-660| 0-640| 0-604 
engine and washers .... 


GENEBAL CONCLUSIONS. 


1. Quality and Composition of the Gas.—A glance at the sum- 
marised results in the foregoing table will show that the quality of 
the gas obtained, thou, h always good, steadily deteriorated as the 
steam saturation temperature was raised beyond 65deg. Thus, 
whereas at 60 and 65 deg. the average percentage of total com- 
bustibles in the gas exceeded what must be considered the high 
figure of 47 per cent., it steadily dropped to about 42 per cent. as 
the steam saturation temperature was raised to 80 deg. This fall 
off in quality was, it is true, partly counterbalanced by an increase 
in the quantity produced per ton of coal gasified ; but, as will be 
shown immediately, the general efficiency of the process fell off as 
more steam was used. But the advantages gained by working at 
the lower steam saturation temperatures become more marked 
when the composition of the gas is taken into account. It will be 
seen ав the steam saturation temperature was raised, the gas became 
richer in hydrogen and carbon dioxide, but much poorer in carbon 
monoxide, and that the gain in hydrogen was more than counter- 
balanced by the loss in carbonic oxide. This circumstance is, of 
course, due to the influence of the steam in lowering the reaction 
temperatures in the zone of combustion, whereby the reaction 
C+20H,=CO,+2H, comes into play at the expense of the reaction 


C+OH,=CO+H,, and the equilibrium COOH COM TH, 
shifts towards the right hand. This influence naturally increases 
as the s'eam saturation temperature is raised, with the result 
that the quality and composition of the gas alters as shown by 
our results. With a steam saturation temperature of 60 deg., 
the resulting gas contained no less than 27:8 per cent. of carbon 
monoxide, together with 16:6 per cent. of hydrogen, 8:85 per 
cent. of methane, and only 5°25 per cent. of carbon dioxide. 
But with & saturation temperature of 80 deg., the percentage 
of carbonic oxide had fallen to 16:05, whilst the hydrogen had 
increased to 22°65 per cent. and the carbon dioxide to 18°25 per 
cent., the methane remaining practically constant throughout the 
trials. The net calorific value of the gas gradually fell from 43°60 
to 38 69 kg. C. units per cubic foot, at OC. and 760 mm., as the 
steam saturation temperature was raised. 
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Now, as we have already pointed out, the ‘‘furnace efficiency” 

of carbon monoxide is much higher than that of hydrogen, and that 
consequently the furnace efficiency of a producer gas rich in carbon 
monoxide is higher than that of a gas of equal calorific value, but 
in which carbon monoxide is partly replaced by hydrogen. Hence 
we were not surprised to find that the value of the gas obtained 
with steam saturation temperatures of 60 and 65 deg., from the 
point of view of its combustion in the furnaces, was greater than 
.that of the gas obtained in any of the other trials to an extent 
altogether out of proportion to its actual superiority as measured 
in а calorimeter. In other words, the difference between the two 
net calorific values 43:60 deg. and 38:69 deg. per cubic foot, for the 
gases obtained with steam saturation temperatures of 00 deg. and 
80 deg. respectively, are magnified when their furnace efficiencies ” 
are taken into consideration. 

2. Thermal Efficiencies of the Plant.— If now the thermal efficien- 
eies of the plant be considered, it will be seen at once that the use of 
steam beyond that required to saturate the air-blast at 60 deg. was 
not attended by any increased economy of working, but rather the 
reverse. If, in calculating the thermal efficiencies in the various 
trials, account be taken of the steam added to the blast, and the 
work expended in driving the blower and tho washers, the following 
values are obtained, namely, z, under the actual conditions of the 
trial, 2, on the assumption that the blast steam was wholly live steam 
from a boiler with а 70 per cent. efficiency, and 2, on the assump- 
tion that the whole of the blast steam was exhaust steam :— 


Steam saturation temperature . 60 deg. 65 deg | 70 deg.| 75 ер. 80 deg. 


ieee VR RES AG ERE RAE RR VS 0:715 | 0:687 | 0:660 | 0:640 | 0:604 
CCF 0-687 | 0:655 | 0:630 0 611 | 0:578 
) ee КЕ ГҮЛ СУ 0-715 | 0:687 | 0:677 | 0 673 | 0:660 


Under the conditions of the trial, therefore, the thermal efficiency 
of the plant fell from 71:6 to 60:4 per cent. ав the steam saturation 
temperature was raised from 60 to 80 deg. If, however, live steam 
only had been used for the blast, the corresponding fall would have 
been from 68:7 to 57:8 per cent. And even if it had been possible to 
saturate the air-blast with exhaust steam entirely throughout the 
trials, the efficiency would have fallen from 71:5 to 66:0 per cent. 
Hence it is clearly proved that the use of steam over and above 
that required to saturate the blast at 60 deg. does not lead to higher 
thermal efficiencies. 

8. Amounts of Steam Used and Decomposed in the Trials.—The 
amounts of steam used and decomposed in the producer during the 
trials, in terms of pounds per pound of dry coal gasified, are re- 
corded below :— 


Steam saturation temperature .. 60 deg. | 65 deg. | 70 deg. | 75 deg. | 80 дер. 


Steam used .................. 0:45 0°55 0°80 110 | 1:551. 
Steam decomposed............ 0:30 | 0-44 | 0-49 | 0°57 | 0:621b. 
Per cent. steam decomposed ..| 874 | 800 | 614 | 52:0 490 


4. Yields of Ammonia.—If a gas producer be regarded primarily 
as an apparatus for ammonia recovery, then undoubtedly it should 
be worked with the highest steam saturation temperature consistent 
with the production of combustible gas. The ammonium sulphate 
equivalent of the ammonia in the gas during the trials increased 
from 89 lb. to about 72 Ib. per ton of dry coal gasified, as the steam 
saturation temperature of the blast was raised from 60 to 80 deg. 
Probably the best steam saturation temperature, if ammonia re- 
covery be considered in conjunction with the suitability of the gas 
for furnace purposes and the thermal efficiency of the process, is 
somewhere in the neighbourhood of 65 deg., or possibly between 
65 and 70 deg. At 65 deg. over 80 per cent. of the nitrogen in the 
coal can be recovered as ammonia, or nearly double the amount 
usually recovered in by-product coking processes, in conjunction 
with a very suitable gas for furnace purposes. 

(5) Tar Production and Carbon Losses generally.—Altogether 
419 tons of coal, containing 786,200 lb. of carbon, were charged into 
the producer during the course of the trials. The quantity of 
anhydrous tar obtained, including both that removed in the wash- 
ing of the gas and that carried forward to the furnaces, amounted 
to 24:1 tons, or 5:75 per cent. of the weight of the coal charged. 
The carbon in this tar amounted to 44, 920 Ib., or 6:1 per cent. of 
the total carbon charged into the producer. The carbon lost in the 
ashes, and as soot deposited in the gas mains, amounted altogether 
to 9,666 lb., or 1:8 per cent. of the total carbon charged into the 
producer. Thus the average amount of the carbon originally charged 
into the producer which appeared as permanent gas was as nearly as 
possible 92:6 per cent. 

6. Sulphur in the Gas.—The sulphur originally in the coal 
amounted to as nearly as possible 191b. per ton. Of this we caleu- 
late that as nearly as possible 16˙ö Ib., or about 87 per cent., 
0 in the gas, chiefly in the form of hydrogen sulphide. 
The amount of hydrogen sulphide in the gas was of the order of 
0°1 рег cent. by volume. 


CRITICAL CONSIDERATION OF THE HIGH-TENSION 


DIRECT CURRENT SYSTEM OF ELECTRIC- 
POWER TRANSMISSION. 


We give below an abstract of an article on this subject which 


релге in a recent number of the Elektrotechnik und Maschinen- 
au. 
does not wish his identity to be disclosed. The author discusses 
the Paper read recently by Mr. Highfield* before the Institution of 
Electrical Engineers, and objects to the relation obtained for the 
effects of insulation for direct and alternating currents. 
contends that Mr. Highfield's figures for the erection and working 
costs are on the wrong basis, and makes out & much better case for 
the three-phase system. 


It is stated to be due to a well-known English evgineer, who 


He also 


It is a general characteristic in all tests on insulating materials 


that the disruptive voltage increases at a less rate thau the thickness 
of the material. 
& certain voltage, the voltage required to break down a sheet double 
the thickness is much less than double that in the former case. 
This law is also applicable to liquids and gases. 
proper relation between voltage and thickness is hard to determine, 
as it depends on the form, nature and size of the electrodes as well 
as on the temperature and general properties of the material. 
According to Baur, who made tests on a large number of materials, 
the relation may be expressed by the equation :— 


If & sheet of insulating substance breaks down at 


In all cases the 


D=Ké, 


where D is the effective voltage, ¢ the thickness in millimetres, and 
К а constant which must be determined for each material. The 
specification of the Engineering Standards Committee for three-core 
cables with a working voltage of 11,000 between the cores requires an 
insulation thickness of 9 mm. between copper and lead. The three- 
core cable used by the County of Durham Company, whose working 
voltage is 20,000, has insulation 13 mm. thick. The factor of safety 
for a power transmission cable is hard to determine owing to the 
considerable influence which the length of time the current is 
flowing and other practical factors have on the result. It may be 
supposed, however, that under certain conditions the breaking-down 


voltage in these cables is about three times the working voltage. 
K then becomes in the first case 7,600 and in the second 10,800, or 


a mean value of 9,200. 


It may, therefore, be admitted that with the present-day methods 
of manufacture, and using ordinary materials, the value of K for a 
finished cable is about 10,000. These relations, however, appear 
in а new light when it is stated that a sheet of insulating material 
of given thickness requires a voltage 24 times as great to break it 
down when direct current is used instead of alternating. For the 
proper discussion of this question it may be supposed that a con- 
tinuous voltage has half the disruptive strength of alternating. A 
cable was shown before the Institution of Electrical Engineers which 
was in use on a 50,000 volt direct-current system. This cable had 
an insulation thickness of 14 mm. between conductor and lead 
sheath. The cable could, therefore, only be used for 25,000 volts 
alternating. The factor of safety would be 3 and K would be equal 
to 13,000. From further data given on this subject by the author 
it is shown that no such general law for insulation thickness at 
different voltages and with a certain factor can be given. The 
equation is of the order D- Кі", K being a constant depending 
on the insulating material. The exponent т is always less than 1 
and decreases rapidly wi'h decreasing diameter of conductor. No 
sueh law can be established for cables insulated with different 
materials. 

In the sketch of the typical bulk supply area given by Mr. High- 
field the direct-current system working at 100,000 volts requires 
84 miles of cable 0:1 sq. in. in cross section. The system can be 
earthed at the middle point, so that there is only a pressure of 
50,000 volts between conductor and earth. Trenching running to 
84 miles is also required. The three-phase system working at 
20,000 volts between conductors requires 52 miles of three-core 
cable, each core having a cross-section of 0°75 sq. in., and 66 miles 
0:5 sq. in. in cross-section. Earthing the neutral point requires 
the insulation between conductor and lead sheath to withstand 
11,500 volts. Trenching &mounts to 85 miles in this case. 

Mr. Highfield put the total cost of the direct-current cable at 
£580 per mile, which is 1:57 times greater than that for the material 
alone. This factor will be greater for the three-phase cable, and 
гову be taken as 1:8. Mr. Highfield puts the cost of the two three- 
phase cables required at £1,050 and £900 per mile. In reality they 
only cost £784 and £608 per mile. The costs for trenching were 
given as £900 per mile for direct current and £1,000 per mile for 
three-phase. These two items were shown in the discussion to be 
too high; they are sufficiently covered by £700 per mile, even 
taking into account the special conditions prevailing in the neigh- 
bourhood of London, where the requirements of the property owners 
have to be considered. The total cost for mains in this scheme 


*The Electrician, Vol. LVIII., pp. 794, 845, 891, 


would be £107,000 for direct current and £141,000 for alternating, 
а difference of 82 per cent. According to Mr. Highfield, the amounts 
would be £124,820 and £199,000, a difference of more than 60 per 
cent. 

The employment of direct current is, accordingly, only to be 
recommended from а commercial point of view when the network 
expenses are small compared with the three-phase system. The 
greater part of these economies are, however, imaginary, and in no 
wise cover the higher costs of the direct- current generating station. 

The following points in the Paper are open to criticism. The 
units chosen for the three-phase system should be larger and those 
for the direct-current system smaller. The largest units at present 
working on the direct-current system are only 600 kw. (Moutiers- 
Lyon), and except for these the largest is 400kw. The buildings 
costs will, therefore, become smaller in the case of the three-phase 
and larger for the direct-current system. This also applies to the 
cost of the machinery proper and to the switch-gear. The costs for 
boilers, auxiliary machinery and coaling arrangements given by 
Mr. Highfield for the direct-current system are too low, as the 

ater number of smaller units increases the steam consumption. 

he lower efficiency of the direct-current system requires that a 

greater number of units must be generated for the consumer to 

receive & specified amount than if & constant voltage system were 
employed 

Owing to the peculiar conditions of the direct-current system the 
distribution losses are always the same. Therefore the efficiency 
of transmission is low at light loads and high at full load. As far 
as р costs are concerned direct current is at a disadvantage 
for the following reasons. The distribution losses are the same at 
all loads, and therefore the percentage loss increases as the load 
decreases. Ona constant voltage system the reverse is the case. 
The percentage loss on the direct-current system may be very 
small, being placed by Mr. Highfield at 3 per cent. at full load. 

The author concludes ty stating that no great future can be 
predicted for the direct-current system. 


THE STERILISATION OF DRINKING-WATER BY 
MEANS OF OZONE.* 


BY G. EHRWEIN. 


The idea of obtaining ozone from atmospheric oxygen and of 
using this powerful oxidising modification of oxygen for sterilising 
drinking-water dates back to the year 1889, when Werner von 
Siemena made his first researches on the subject. But the time for 
applying these experiments to the purification of drinking-water did 
not seem to have arrived, and the first step in this direction was in 
late years, when the claims of hygiene led to the building of some 
large ozone works for town water supply, which justified the hope 
that the use of ozone would in future pnt а stop to the foolish omis- 
sions in the general methods of purification of water. 

Messrs. Siemens & Halske took the matter up, and after several 
years of research succeeded in patenting a process which contained 
the features desirable in hygienic water purification. The system 
is a safe one as regards technical, chemical and bacteriological 
considerations. 

Ozone, the operative agent in this method, has, as already men- 
tioned, an extraordinarily powerful oxidising effect on organic sub- 
stances and kills the bacteria found in water. Of all known methods 
of generation the best is that which depends on the action of a high 
pressure electric discharge on the air to be ozonised. 

The arrangement of the apparatus used is shown in Fig. 1. It 
consists of a cast-iron case, divided into three parts and fitted with 
box lids. There are eight parallel glass tubes, passing through 
water-tight glands at the top and bottom of the middle chamber. 
During the action the box is filled with water, which serves partly 
for cooling purposes and partly for conducting the current. In the 


cylinders the so-called inner poles are arranged so that there is | 


everywhere the same distance between the glass P sre and the 
pole surface. These inner poles are connected to the high-voltage 
side of an alternating-current transformer. The other pole and the 
box, which serves as the return, are earthed. When the trans- 
former is excited a silent discharge takes place at a certain voltage 
between the inner pole and the glass cylinder. This is accompanied 
by a violet light in the air space. The air to be ozonised is drawn 
into the lower part of the apparatus by a fan, and passes to the 
space just mentioned, where a part of its oxygen is transformed 
into ozone. The ozonised air collects in the upper part of the vessel, 
and is led thence through pipes to the sterilising tower. In practice 
the apparatus described above is assembled into several groups. 
Filtration of the water is next in importance to proper sterilisa- 
tion. The unfiltered water is pumped into a special reservoir by а 
centrifugal pump, and thence passes through a filter to the collect- 
ing basin over the sterilising tower. This tower acts as a scrubber, 


* Translated from the Schweizerische Elektrotechnische Zeitschrift. 


S.ightly abbreviated, 
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and is, as a rule, constructed of concrete lined with water-tight 
plaster. In the lower part an iron grid is fixed, which divides the 
tower into two sections, the ozonising room and the collecting 
room. The ozonising space is filled with gravel resting on the iron 
grid. A water distributor fixed in the roof of the tower sends water 
through a sieve on to the surface of the gravel in the form of rain. 
It trickles in a finely divided state between the stones and exposes 
a large contact surface to the ozone which is driven up from below. 
The filter retains all organic suspended matter, while the ozone 
destroys all bacteria. The result of this process is a colourless 
water, free from all pathological disease-bearing germs, and com- 
plying with all hygienic demands. 

The sterilisation of drinking water by ozone has been made the 
subject of exhaustive tests by both municipal and scientific authori- 
ties, the results of which may be summed up as follows: (1) The 
treatment of water by ozone generally causes the destruction of the 
bacteria. In this respect the process is superior to sand filtration. 
(2) Cholera and typhus bacteria in water submitted to this process 
are destroyed. (8) The chemical effects are a decrease of oxidising 
matter and an increase of free oxygen in the water. These are 
both improvements. (4) The ozone in solution is unimportant, 
both from the technical and salutary standpoint, as it soon passes 
into oxygen. (5) The process improves the water by the destruction 
of colouring matter. (6) Water treated by this process acquires no 
strange smell or taste. 


Fio. 1.—TuBE APPARATUS. 


The following table shows the results of some tests carried out at 
Messrs. Siemens & Halske’s experimental works on ordinary supply 
water and on water taken from the Spree. These waters were 
treated with pathological germs under conditions that will hardly 
be met with in practice in order to prove the absolute destruction of 
the bacteria. 


Results, 
І . .. | Bacteria per com. of water. 
; Description „„ ä 
Desoription of of | 
water. bacteri Before the After the 
acteria. ozonisation. ozonisation. 
F oa ЖШ “0 pathological 
Ordinary water from the Typhus 16500 ое 
Spree treated with] Cholera 38,330 0 ә 
cholera or typhus bac- Cholera 43,890 0 T 
teria Cholera 45,170 0 " 
Cholera 600,000 | n 
600,000 ” 
Water treated with path. ын 600 000 0 " 
ological bacteria Typhus 600,000 0 и 
Dysentery | 600,000 0 ” 


i 


po— d 


New Lamp Ohanger.— The Western Electrician gives an ac- 
count of an arrangement designed to simplify the removal and 
renewal of incandescent lamps, when these are fitted in inac- 
cessible positions. The device is built on the same principle 
as the human hand. It has a set of artificial fingers, which go 
over and grasp the lamp firmly while it is being removed or 
replaced in the socket. Rubber bands over the ends of the 
fingers prevent the lamp from slipping while it is being turned. 
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THE INFLUENCE OF PRESSURE ON THE SYN- 
THETICAL FORMATION OF AMMONIA GAS BY 
THE ELECTRIC SPARK.* 


BY E. BRINER AND E, METTLER. 


The synthesis of ammonia by the action of electrical discharge 
on a mixture of nitrogen aud hydrogen has already been exten- 
sively studied. The exact rôle played by the various factors which 
influence the production, such as the pressure, the electrical action, 
the temperature and the distance apart of the electrodes, is, how- 
ever, not known. The question has, therefore, been studied from 
this point of view, which is specially interesting on account of the 
work done on the fixation of nitrogen. 

The concentration of ammonia gas, formed in a closed vessel 
under the action of a spark, rapidly reaches a very low limit, 3 or 
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Fic. 1.—АРРАВАТСВ FOR THE SYNTHESIS OF AMMONIA. 


4 per cent according to one of our experiments, on account of the 
destructive effect of the electrical discharge. In order to transform 
а larger fraction this destruction has been avoided by immersing 
the eudiometer in liquid air. A hot-cold system is thus constituted, 
in which ammonia is deposited in the form of snow with a negligible 
vapour tension. With a mixture corresponding to the formula 
N, + 8H, a very nearly perfect vacuum has been obtained under the 
synthetic action of the electric spark. Fig. 1 is a diagram of the 
apparatus used in these researches. 

The mixture (ЇЧ, + 8Н,) was prepared according to a method 
already employed in thie laboratory. Ammonia obtained from a 
mixture of lime and ammonium chloride contained in a flask, A, is 
dried by anhydrous baryta C and decomposed in the tube D by a 
spiral of iron, platinum or nickel, brought to a red heat by an elec- 
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Га. 2.—Cunve SHOWING THE INFLUENCE OF PRESSURE ON THE 
AMMONIA PRODUCTION. 


tric current (the decomposition is most rapid when nickel is used). 
The gaseous mixture is freed from the small quantity of ammonia 
which it still contains by bubbling it through sulphuric acid, E. It 
then reaches the eudiometer K, which is provided with two platinum 
electrodes and connected with the mercury manometer H. The 
different parts of this apparatus are fused together and are perfectly 
airtight. The electrodes are placed in the secondary circuit of a 
Ruhmkorff coil, whose primary is fed by an alternating current of 
frequency 47 through a Wehnelt interrupter. The regulation is 
effected by rheostats, and the energy consumed can be obtained 
from an integrating wattmeter connected in the primary circuit. 
The total energy consumed in the primary is easily evaluated, and 
the amounts obtained аге reduced to this value, which is consider- 
ably greater than that actually absorbed by the spark. 


* Translated from the Comptes Aendus. 


The quantities of ammonia gas formed are deduced from the 
manometer, the amount produced being given by the relation 


12100 (1 Р. where р and р’ are respectively the initial and final 


pressure reduced to the same temperature. The influence of the 
pressure on the production of ammonia gas (between 20 mm. and 
800 mm. pressure of mercury) has been determined. Our results 
are represented in Fig. 2, where the pressures are abscissse 
and the quantities of ammonia formed are ordinates. The curve 
shows a very accentuated maximum corresponding with a pressure 
of about 100mm. At this pressure the production, calculated as 
we have indicated, is about 0°17 gramme of ammonia gas per kilo- 
watt-hour. The cause of this maximum cannot be exactly deter- 
mined. It is certain that a rise in pressure, increasing the 
concentration of the gases, all things being equal, should accelerate 
the reaction. On the other hand, the electrical conductivity of 
gases decreases as the pressure increases. There are, therefore, twa 
actions working in an inverse sense and giving rise to a maximum. 
If, however, on account of the pressure change, the energy used 
between the electrodes, which alone has been taken into considera- 
tion, does not always represent the same fraction of the energy 
measured in the primary, this fact must also influence the existence 
of a maximum. 


THE FARADAY SOCIETY. 


A meeting of the Faraday Society was held on Tuesday, 
June 25, 1907, at the Institution of Electrical Engineers, 
92, Victoria-street, S.W., when a general discussion on 
* Hydrates in Solution" took place. Prof. S. P. U. Pickering, 
F.R.S., was in the chair. 

As contributions to the discussion the following four Papers 
were read :— Ву Мг. W. К. Bousfield and Dr. T. M. Lowry on 
‘Thermochemistry of Electrolytes,” by Dr. J. C. Philip on 
“ Hydrates in Solution,” by Dr. G. Senter on * Methods for 
Determining the Degree of Hydration," and by Dr. A. Findlay 
on “ The Stability of Hydrates." 


THE THERMOCHEMISTRY OF ELECTROLYTES IN RE- 
LATION TO THE HYDRATE THEORY OF IONISATION.* 


BY W. В. BOUSFIELD, M.A, AND T. MARTIN LOWRY, D.SC. 


1. Energy-Changes Accompanying the Ionisation of a Salt.—One 
of the fundamental difficulties of the theory of electrolytic dissocia- 
tion is to discover a motive force adequate to account for the 
separation in aqueous solutions of elements so strongly attractive 
of one another as, for instance, potassium and chlorine. This diffi- 
culty has been repeatedly urged by Armstrong and others and has 
not as a rule received any direct or convincing answer. The diff- 
culty was accentuated when Arrhenius (Zeit. Phys. Chem., 1889, 4, 
104), by making use of Van't Hoff's relationship— 

dlogk q 
dT 9T" 
actually determined the heat changes involved in the ionisation or 
electrolytic dissociation of а number of acids, bases and salts, and 
found that in а large number of cases the process was accompanied 
by & liberation of heat. 

Nernst ( Theoretical Chemistry," English translation, 1895, р. 
562; 1904, p. 659), quoting the results of Arrhenius, observes: ''In 
this way the result was ascertained that the dissociation of a sub. 
stance into its ions is usually attended with a development of heat.“ 
Arrhenius himself points out that ordinary dissociation is normally 
accompanied by absorption of heat. 

Ions are always assumed, when elementary, to consist of single 
atoms bearing a positive or negative charge. There is, therefore, 
no affinity of atom for atom on the right-hand side of the equation 
to account for a liberation of heat in the change— 


+ = 
KCl = К + Cl + 250 calories; + 
оп the other hand, it is well known that the formation of a mole- 
cular proportion of potassium chloride from its elements involves 
the liberation of a large quantity of heat, and that an equal amount 
would be absorbed in the decomposition of the salt into molecular 
potassium and molecular chlorine— 


KCI» , 2 105,600 calories. 

The decomposition into separate atoms of the molecules of potassium 
* Abstract. 

t Arrhenius, Zeit. Phys. Chem., 1889, IV., 106. А different value is 

given iu а later Paper (Zeit. Phys. Chem., 1892, IX., 340) ; there appears 

to be much uncertainty as to the actual value of the heat-change, but 


the order of magnitude is all that need be noted for the purpose of the 
present argument. 
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and chlorine would involve a further absorption of heat, and since 
the electrification of the naked atoms can scarcely be other than an 
endothermic process, the change represented by the symbols 
KCI— KT Cl, so far from causing the liberation of 250 calories, 
must actually involve the absorption of more than 100,000 calories ! 

The extraordinary discrepancy between these two values appears 
to us to indicate that the process of ionisation cannot consist merely 
of & separation of the molecule into its constituent atoms even 
though these may be endowed with electrical charges, and we are 
driven to assume that the essentially endothermic process of dis- 
sociation must be balanced by some powerful exothermic action, 
associative rather than dissociative in its character. 


2. Water Combination as a Source of Energy in Ionisation.—The 
general nature of this exothermic process was indicated many years 
ago by Fitzgerald, who (in opposition to the statements of Ostwald 
and others, that the solvent was quite inactive in electrolytic dis- 
sociation and merely served as a screen to keep separate the spon- 
taneously generated ions) urged that it was a great mistake to neglect 
the very active part that the solvent must play in the process of 
solution (B.A. * Report," Leeds, 1890, 827). 

Bolvents such as water, hydrogen cyanide, sulphur dioxide апа 
ammonia, which are specially active in promoting ionisation, are 
characterised by a high degree of residual affinity (Armstrong, 
Trans. Chem, Soc., 1895, 67, 1170; Dutoit and Aston, C.R., 1897, 
125, 240; Brühl, Zeit. Phys. Chem., 1898, 27, 819), and there can 
be little doubt that this molecular property (of which the specific 
inductive capacity of the liquid* is perhaps & direct physical mani- 
festation) is а factor of great importance in promoting ionisation. 

These general considerations have in recent years found concrete 
expression in the hydrate theory of ionisation, which postulates 
that in aqueous solutions the energy required for the disruption of 
the salt molecule is derived from the combination of the solvent 
with the oppositely-cbarged radicles of the salt to form complex 
hydrated ions. On the experimental side we were led to advocate 
this view of ionisation as a sequel to the study of the volume changes 
which accompany the dissolution of electrolytes and the dilution 
of their solutions. According to the view which we advocate, the 
combination of the charged radicle, or ionic nucleus 


+ — ++ -- 
Na, Cl, Mg, ВО,, &e., 


with water is a powerful exothermic process, and the affinity of the 
ionic nucleus for wator is the main source of the disruptive force 
which breaks down or ionises the molecule: the heat liberated in 
this way is of the same order of magnitude as the heat absorbed b 
the disruption of the molecule, and the balance may be either a small 
positive or a small negative quantity. 

8. Energy of Electrification of Ions.—We are of opinion that the 
electrification of an atom is an operation which must normally be 
accompanied by an absorption rather than by a liberation of energy, 
and that the process of separating from one another the opposite 
charges of an anion and kathion cannot possibly be other than an 
endothermic action. In order to illustrate this point, we have made 
а rough calculation from the known values of the ionic charge and 
the ionic radius of the work required to electrify one equivalent of 
kathion or anion on the assumption that the ions are charged 
spheres immersed in a fluid dielectric. 

This may be done as follows :— 


1. The electrostatic capacity of a spherical conductor when 
widely separated from other conductors{ is given by the formula 
c=: rk, where r is the radius of the sphere and X the s.i.c. of the 
surrounding medium. The energy of the sphere, when electrified 
with а charge q, is p=q2/2rk. 

2. In order to apply this formula to the ions it is necessary to 
deduce values for the ionic charge q and the ionic radius r. If nis 
the number of ions in a gramme equivalent f the ionic charge q in 


electrostatic units is given by the formula q= 2 8 x 10°, where Q is 


the charge in coulombs carried by one gramme-equivalent of ions, the 
factor 3 x 109 being introduced to bring the coulombs to e.s. units. 
A value for the ionic radius may be deduced by assuming that 
the motion of an ion in an electrolyte is governed by Stokes’ law for 
the movement of a sphere ір a viscous medium. According t» this 
law the radius is given by the expression >= F / r, where и is the 


* For the relationship between в.і.с. and ionisation on the theoretical 
side, see J. J. Thomson, Phil. Mag., v. 36, 320; Nernst, Zeit. Phys. Cheni., 
1898, 11, 220; on the experimental side, see Walden, Zeit. Phys. Chem. 

t The ions in a solution cannot, of course, be considered to be widely 
separated ; but the same conditions will apply if each ion is equally in- 
fluenced by a large numbér of positive or negative ions distributed 
through the surrounding medium, or, in other words, if its potential is 
not controlled by the immediate contiguity of one other ion of the same 
or of opposite sign. 

t About 6 х 1073; this figure, which represents the number of mole- 
cules in a gramme-molecule of any substance, is eliminated in the subse- 
quent calculations. 


viscosity of the medium, F the force acting on the sphere, and v is 
limiting velocity. 

The force acting on a charge, q, in а field of 1 volt per centimetre 
is 4/800 dynes, if q is ia electrostatic units, the factor 1/800 being 
introduced in order to convert the potential gradient into the same 
system of units. The limiting velocity of an ion moving under this 
potential gradient is v =/ O cm. per second, where | is the ionic 
mobility and Q the charge of 96,540 coulombs carried by one gramme 
equivalent.? 

The viscosity of water may be taken as 4-0'01 and the ionic 


radius is then 
_Qx3 x 10° 1 „99,10 
800% 6 * 10 - 1 nli 6r 
8. Having thus deduced expressions for the ionic charge and the 
ionic radius, it is possible to obtain a value for the energy of electri- 
fication of an ion by substituting these expressions for q and r in the 
formula given above in paragraph 1. This gives for a single ion 
the energy of electrification 
e- T Q x9x10 nlx вт 
rk  Әп?Е Q? x 10° 
and for a gramme-equivalent of ions 
E=ne=27r x 10° x И ergs ; 


r 


l 


nk? 


227 х 10° x 


or, expressed in heat units, 
27 x 10° l l 
10 * 29,000 = 
B 42x10! k Аш k 
For water k has the value 80 and the work done in electrifying one 
equivalent of ions is given as 125/ calories, where “ is the mobility 
of the ion determined in the ordinary way. 


The following are typical values for the heats of electrification of 
ions in calories per gramme-equivalent as deduced from the above 


calories. 


formula :— 
Table I. 
Н (3180) 7,950 .... Cl (659) .... 1,650 
OH (1740) 4,350 .... I (667) 1,670 
K (053) .... 1,040 {Ва (578) . . 1,480 
Na ( 444) 1,110 430, (69:7) 1,740 


The numbers in brackets are the ionic mobilities. 
It should be noticed that these values are based on two assump- 


tions :— 


1. That the ordinary formule for the electrostatic capacity and 
ene gy of electrification of a spherical conductor may be applied to 
the ions; and 

2. That their motion through the liquid is governed by Stokes’ law. 

Both the above assumptions are open to discussion, and the calcu- 
lation is given mainly in order to emphasise the essentially endo- 
thermic character of the process by which atoms are converted into 
ions. It will also be noticed that the above calculation is based on 
the supposition that the electric charge is distributed over the sur- 
face of the ionic complex, the energy of electrification being propor- 
tional to the mobility and therefore, on our hypothesis, inversely 
proportional to the radius of the ion which carries the charge. 

The data made use of above may also be employed to calculate 
values for the work done in separating two charged ions, ав, for 
instance, during the ionisation of & neutral salt. 

4. Heats of Formation of Ions.—In the case of several of the 
metallic ions and а small number of non-metallic ions, values Г ave 
been deducted by Ostwald and others for the actual heat changes 
involved in the conversion of the elements into ions or vice versa. 
These values have been obtained by the study of electrode potentials. 

Unfortunately, there is no general method known by which the 
actual P.D.s between the metals and their solutions can be 
separately determined АП the practical methods of measurement 
necessitate the use of two electrodes and the figures obtained 
represent in all cases the sum (or difference) of at least two elec- 
trode-potentials. The separate values given by Ostwald are there- 
fore based on an independent determination of the absolute P.D. in 
the case of a calomel electrode. This absolute determination, 0°56 
volts for a normal KCl solution, depends on a study of capillary 
mercury electrodes, in which the electrical forces are balanced 
against surface tension. and is admittedly not of a very high degree 
ofaccuracy. Other sources of error are due to the incomplete ionisa- 
sation of the metallic salts and the difficulty of determining the 
temperature-coefficients d«/d'T. 

5. Heats of Formation of Salts in Dilute Solution as Related to 
the Heats of Formation of Ions.—A second method of determin- 
ing the heats of formation of the ions appears to be less generally 
recognised, since it is not definitely décsnibod in the standard text- 


For potassium or chlorine this gives v —6 x 107! cms. per second. 
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books*, although it seems to have been used by Ostwald. The 
method depends on the fact that the heat of ſormation of a salt in 
dilute solution is made up of the sum of the heats of formation of 
the ions. 

To take an illustration: The preparation of a dilute solution of 
potassium chloride from potassium and chlorine may be repre- 
sented as taking place in two stages. (1) The preparation of solid 
molecular potassium chloride from potassium metal and chlorine 
gas, & process which involves a small absorption of heat in decom- 
posing the molecules of potassium and chlorine and a large libera- 
tion of heat; and (2) the dissolution of the salt in a large quantity 
of water, whereby the solid molecular potassium chloride becomes 
completely ionised, which process is slightly endothermic. On the 
other hand, these two processes may be combined into a single 
process which is strongly exothermic. By so doing, the interme- 
diate formation and dissociation of molecular potassium chloride 
are entirely eliminated, so that the final heat-balance depends solely 
on the energy set free during the conversion of the two elements 
into their hydrated ions. 

Unfortunately, this method shares with that described in the pre- 
vious section the disadvantage that the experimental data give 
valu:s involving two heats of ionisation which cannot be measured 
separately. Thus, whilst it is clear that the total heat of formation 
of one equivalent of potassium ions and one equivalent of chlorine 
ions amounts to 101,200 calories, it is not clear how this is to be 
divided in order to give the heats of formation of the two ions sepa- 
rately. We were at first inclined to divide the heat liberated into 
two equal parts (in much the same way as was done by Kohlrausch 
in resolving the molecular conductivities into the sum of two 
migration velocities), on the ground that (1) the two atomic nuclei 
are of nearly equal mass, and (2) the ions have equal mobilities, 
and may, therefore, be regarded as almost equally hydrated. We 
prefer, however, to make use, as described in the previous sec- 
tion, of the absolute determination of the P.D. at a calomel elec- 
trode, and have, therefore, adopted Ostwald’s figure — 600 calories 
as the heat of formation of one equivalent of hydrogen ions. Using 
this value, it is possible with the help of the heats of formation of 
these salts to deduce absolute values for the heats of formation of 
all the important ions, both positive and negative. It will be 
noticed that whilst the absolute values are subject to the same error 
as those determined from electrode potentials, the relative values 
are more accurate, owing to the greater ease of the operations in- 
volved and the remarkable standard of excellence attained by 
Thomsen in his thermochemical determinations. 

The authors give the heats of formation in dilute solution of 
gramme equivalents of the more important acids, bases and salts 
together with the differences between the values for the salts and 
those for the acids and bases from which they are derived. In 
accordance with Hess's law of thermoneutrality, there is а con- 
stant difference for each pair of anions, and that this is independent 
of the associated kathi ns and vice versa. 

The authors give the mean values for the heats of formation of 
the separate ions, obtained by taking the value for hydrogen as 
— 600 calories. There are also set out values for the heats of forma- 
tion of the salts as calculated by adding together the heats of forma- 
tion of their constituent ions; the difference between the observed 
and calculated values, with the exception of H,S and Ba(NQ,),, is 
in all cases less than one part in 1,000. 


6. The Heats of Formation of the Ions in Relation to the Hydrate 
Theory of Ionisation.—The heats of formation of the ions just 
referred to represent the quantities of heat given out in the forma. 
tion of 1 gramme equivalent of the hydrated ions from water and 
the separate constituents of the nucleus taken in the ordinary 
physical condition of these elements at the standard temperature 
(say, 180 deg.). This definition is an agreement with the usual con- 
vention in reference to heats of formation, whereby, for instance, 
chlorine is taken in the gaseous, bromine in the liquid, and iodine 
in the solid state. 

It will be noted at once that the heats of formation of the ions 
are complex quantities, and are made up of the algebraic sum of 
several distinct есегру changes. In the case of the elementary 


+ +4- 

ions, such as Na, Ba, Cl, the heats are made up of — 

1. The heat change involved in the cleavage of the molecules of 
the element into their separate atoms. 

2. The heat change involved in electrifying these atoms. 

3. The heat change involved in the combination of the charged 
atoms or ionic nuclei with water. 

In the case of ions derived from compound radicals, such as 

+ - — — 
NH,, NO,, SO,, a molecular cleavage must be supposed to occur in 
the case of each of the elements present in the ionic nucleus, but 
there is also superposed a fourth thermal change, namely— 


* Arrhenius ( Electrochemistry,” p. 239) describes a method by which 
the thermal data may be used to calculate the heats of ionisation of metals 
from the heats liberated when they are dissolved in acids, but makes no 
mention of the heats of formation of the non-metallic ions. 


4, The heat change involved in the combination of the consti- 
tuent atoms of the radical. 

Of these changes it is evident that (1) and (2) must normally be 
endothermic and involve an absorption of heat, whilst (8) and (4) 
will normally be exothermic and involve a liberation of heat. The 
heat of formation of an ion, therefore, always represents a differ- 
ence, and the process of forming the ion from its elements and 
water will be exothermic or endothermic according ав the sum of 
the heat changes is positive or negative. 

A low or negative heat of formation may be due— 


1. To a small heat of combination of the nucleus with water, as, 
for instance, in the case of the hydrogen ion. 

2. To a large absorption of heat in cleaving the elements of the 
nucleus into atoms Or 

8. To an abnormally large absorption of energy in electrifying 
the radical of the nucleus—e.g., in the case of a small ion, such as 


+++ 
hydrogen, or а polyvalent ion such as Fe ог РО,. 

A large heat of formation may be due to much water combina- 
tion, or in the case of a polyatomic ion to а great heat of combina- 
tion of the atoms of the nucleus. 

In view of the large number of factors involved, it was hardly to 
be expected that the heats of formation of the ions would corre- 
spond with the degree of hydration, and, indeed, even it were pos- 
sible to determine separately the energy liberated by water com- 
bination, there would be no reason for supposing that this energy 
would be wholly dependent on the quantity of water combjned with 
the nucleus and independent of the nature of the nucleus. 

Finally, it may be noted that whilst the heat of formation of an 
ion in dilute solution is independent of the other ion associated with 
it, the degree of hydration, and therefore the heat of formation, 
may change when the concentration of the solution is increased. 
Further, there is no reason to suppose that any close relationship 
would exist between the heats of formation of ions in different sol- 
vents; in spite of the identity of the nucleus, the ions produced are 
quite distinct, and the energy of combination with the solvent 
would be entirely different when the solvent is changed. This is 
possibly the explanation of the widely different electropotentials 
observed by Johnson and Wilsmore (Trans. Faraday Soc., 1907) 
in liquid ammonia and in water. Similar considerations apply in 


the case of fused salts in which complexes such as K(KCl)z {and 


+ 
K(KNO,)y may be expected to have quite different heats of forma- 
tion. 


INFLUENCE OF NON-ELECTROLYTES AND ELECTRO- 
LYTES ON THE SOLUBILITY OF GASES IN WATER. 
THE QUESTION OF HYDRATES IN SOLUTION.* 


BY JAMES C. PHILIP, D.SC. 


Much attention has lately been devoted to the question how far 
the solubility of a substance A in water is affected by adding to the 
water a quantity of another substance B. Thecase where A and B 
are both electrolytes has been treated with a large measure of suc- 
cess, and lies beyond the scope of the present discussion. The pro- 
gress made in the study of the case in which A is an indifferent 
substance and B is either a non-electrolyte or electrolyte has been 
much less satisfactory, although a large amount of energy has been 
devoted to the solution of the problem. So far as the comparative 
influence of salts in lowering the solubility of these substances is 
concerned it is found that when the salts are arranged in a list 
according to the magnitude of their effects on the solubility of one 
such indifferent substance, the order is in general the same as when 
they are arranged according to the magnitude of their effect on the 
solubility of another indifferent substance. It appears, therefore, 
that the diminished solvent power of a salt solution as compared 
with pure water is mainly determined, not by the specific nature 
of the neutral substance which is dissolved, but by some factor in- 
volved in the relationship of the water and the salt What this 
factor is has not yet been determined with any unanimity. 

There are three chief sources to which the influence of salts on 
the solubility of indifferent substances has been traced. Firstly, it 
has been suggested that the influence exerted by salts is a function 
of the internal pressure of the solution (Euler, Zeit. Phystkal. Chem., 
1899, 31, 368; Geffcken, ibid., 1904, 49, 257). Secondly, interaction 
between the molecules or ions of the dissolved substances has been 
assumed to account for the behaviour of strong electrolytes generally, 
and, as regards influence on the solubility of indifferent substances, 
the view is adopted that the ability to exert such influence is an al- 
most exclusive characteristic of the ions (Levin, Zeit. Physical. Chem., 
1906, 55, 603). In the third place, it has been frequently suggested 
that the lower solvent power of а salt solution as compared with 
water is due to the hydration of the salt, and the consequent dimi- 
nution of the free solvent (see, for example, Rothmund, Zeit. 
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Phystkal. Chem., 1900, 38, 413; Baur, Ahrens’ Sammlung, 1908, 8, 
466 ; Lowry, Trans. Faraday Soc., July, 1905). 

The object of the present communication is to urge one or two 
considerations in favour of the third explanation which have not 
received their due share of attention. In this connection it is pro- 
posed to restrict the discussion to considering the influence of non- 
electrolytes and electrolytes on the solubility of hydrogen and 
oxygen, for if the influence of non-electrolytes and electrolytes on 
the solubility of relatively soluble substances such as nitrous oxide 
and ethyl acetate is also considered, complications are more like'y 
to arise. 

Too much attention has generally been paid to the influence of 
electrolytes on the solubility of gases, whilst the influence of non- 
electrolytes has been disregarded, or, if considered, has been 
misinterpreted. Now, it appears possible to give at least a 
general interpretation of the behaviour of non-electrolytes and 
electrolytes alike by reference to two factors. Firstly, it may 
be supposed that in the majority of cases where a lowering of 
the absorption coefficient has been observed, the non-electrolyte 
or electrolyte, as the case may be, is not responsible for any of the 
absorption ; if this is so, the standard absorbing volume should be, 
not 1 c.c. or 1,000 6.c.'s of the solution, but that volume of the solu- 
iion which contains 1 gramme or 1,000 grammes of the pure solvent. 
Secondly, hydration of the non-electrolyte or electrolyte may occur, 
and it may be supposed that the solvent which is thus attached is 
no longer free to absorb the gas. 

The utility of these suggestions may be tested first by reference 
to available data bearing on the influence of non-electrolytes on the 
solubility of hydrogen. According to Geffeken's critical review of 
the various investigations made up to 1904, the most trustworthy 
results are those obtained (1) by Knopp (Zeit. Physikal. Chem., 
1904, 48, 97) for the solubility of hydrogen in chloral hydrate solu- 
tions at 20 deg., and (2) by Steiner (Weid. Ann., 1894, 52, 275) for 
the solubility of hydrogen in cane-sugar solutions at 15 deg. 


According to Knopp, the absorption coefficient for hydrogen in 
pure water at 20 deg. is 01883; that is, one litre of water, or, what is 
practically the same, 1,000 grammes of water, absorbs 18:83 c.c. of 
hydrogen. The absorption coefficient in a 7°69 per cent. solution of 
chloral hydrate at the same temperature is 01802; that is, one litre of 
this solution absorbs 18:02 c.c.’s of hydrogen. Buta litre of this solu- 
tion contains only 959:4 grammes of water, the absorbing substance, 
and that volume of solution which contains 1,000 grammes of water 
would absorb 1802 x 32418 92 c.c.'8 of hydrogen, practically 
the same volume as is absorbed by 1,000 grams of water. For other 
solutions of chloral hydrate up to 80 per cent. strength, correspond- 
ing to about 2°5N. concentration, a similar result is obtained. 


In the case of sugar-cane solutions the volume of hydrogen 
absorbed by 1,000 grammes of water gradually diminishes as the 
sugar concentration increases. Levin (loc. ctt.) allows for the fact 
that 1 litre of sugar solution contains much less than 1,000 grammes 
of water, but erroneously concludes that the numbers obtained 
after this correction has been made are practically the same as the 
figure for pure water. On this very doubtful foundation he bases 
the statement that non-electrolytes have no influence on the solu- 
bility of other non-electrolytes. 

Whilst the first of the two factors suggested above is sufficient 
to account for the influence of chloral hydrate in lowering the 
solubility of hydrogen, it is not sufficient to account for the influ- 
ence of cane sugar. If, as is suggested, hydration is the other 
main factor to be reckoned with, then the conclusion must be drawn 
that chloral hydrate exists as such in solution, but that cane sugar 
is hydrated. This result is in harmony with the work of Jones and 
his pupils on the freezing points of aqueous solutions of chloral 
hydrate and cane sugar (Amer. Chem. Journ., 1904, 82, 319), andin 
the latter case there may be shown to be actual numerical agree- 
ment as to the extent of hydration. 

The bebaviour of electrolytes in lowering the solubility of hydro- 
gen and oxygen can also be interpreted by reference to tho two 
factors already suggested. In the case of electrolytes the influence 
of the second factor predominates; 1 litre of an electrolytic solu- 
tion contains not far short of 1,000 grammes of water, so that the 
correction to be made on this account rarely exceeds 3 to 4 per cent. 
for normal concentration. 

If it is the case that a dissolved salt exists in solution in the form 
of labile hydrates, rise of temperature should cause a dissociation of 
these hydrates, and the numbers obtained for the average molecular 
hydration should fall off as the temperature rises. It has been held 
that the relative lowering of solubility is independent of temperature 
(see Rothmund, Дей. Physikal. Chem., 1900, 88, 401), but the most 
recent work on the absorption of oxygen by electrolytic solutions is 
opposed to this. Geffcken’s measurements (loc. cit.) of the solu- 
bility of oxygen in solutions of sulphuric acid, sodium hydroxide, 
and potassium hydroxide at 15 deg. and 25 deg. serve to prove that 
the average molecular hydration diminishes as the temperature rises. 

The average molecular hydration increases with the dilution of 
the solution. The same result is reached if the relative equivalent 


lowering.of solubility is considered. After all, one may regard the 
numbers given for the molecular hydration quite apart from the 
interpretation here assigned to them. They are closely related to 
the relative equivalent lowering of solubility, and are to be regarded 
simply as an expression, if one hesitates to venture beyond the 
direct consequences of the experimental figures of tho relative 
power of sugar and various electrolytes to diminish the solubility of 
gases. The fact that the average molecular hydration increases 
with dilution is of great importance, for it shows that the cause 
which is at work in lowering the solubility is relatively most potent 
in dilute solutions. This result seems to have a definite bearing on 
the second of the causes previously mentioned to which theinfluence 
of salts on the solubility of indifferent substances has been traced. ` 

The question naturally arises, are the values calculated as above 
for the average molecular hydration of electrolytes confirmed by 
experimental work of other kinds? Such confirmation is forth- 
coming to а certain extent, and that from three sources. In the 
first place, the averagé molecular hydration of electrolytes has been 
calculated by Biltz (Zeit. Physikal Chem., 1902, 40, 228), and by 
Jones (Amer. Chem. Journ., 1905, 88, 534 ; 84, 290), from the study 
of the freezing-point depression. Reference has alreadv been made 
to this source of confirmation in connectio with the hydration of 
chloral hydrate and cane sugar. It must be observed, however, 
that the values of molecular hydration deduced by Jones and his 
pupils for electrolytes are much less trustworthy than the values 
similarly deduced for non-electrolytes, because in the former case 
the degree of dissociation of the electrolyte is involved, and the 
accurate determination of this in concentrated solutions is scarcely 
possible. It is, therefore, not permissible to lay great stress on 
confirmation from this source of the average molecular hydra- 
tion for electrolytes. In the second place, Caldwell, study- 
ing the influence of various salts on the rate of inversion of 
cane sugar (Proc. Roy. Soc., 1906, A, 78, 272), finds that the salts 
are hydrated in solution, and he assigns to a few of the common 
salts numbers which have the same significance as the average 
molecular hydration dealt with in this communication. Thirdly, 
Bousfield, in his Papers on the size of ions (Proc. Roy. Soc., 1904, 
A, 74, 568; Zeit. Physical. Chem., 1905, 53, 257), makes ап esti- 
mate of the number of water molecules associated with the molecule 
of sodium hydroxide and potassium chloride at 18 deg. and infinite 
dilution. 

To the assumption made 5 this Paper that hydrogen 
and oxygen are practically insoluble in the pure non-electrolytes 
and electrolytes considered, objection may be taken. There is а 
good deal of evidence showing that this assumption is justified, but 
if it should turn out that the solubility of, for example, hydrogen 
in cane sugar itself was appreciable, a correction would have to be 
introduced, the effect of which would be to increase the values 
recorded above for the average molecular hydration. 


HYDRATES IN SOLUTION: DISCUSSION OF METHODS 
SUGGESTED FOR DETERMINING DEGREE OF 
HYDRATION.* 


BY GEORGE SENTER, PH.D. 


Owing to the large amount of successful work spent upon it, the 
electrolytic dissociation theory has gained many adherents and 
made rapid progress, whilst the association theory or the “hydrate” 
theory[ has contributed comparatively little to the progress of 
chemistry. Within the last few years, however, a great deal of 
experimental evidence has accumulated to the effect that, at least 
in aqueous solution, there is, in many cases, association between 
solvent and solute. Armetrong{ considers that in water there is 
an equilibrium between simple and complex molecules represented 


by the equation (H,O) > nH4O, and that the osmotic pressure 


(due to the solvent and not to the solute) is а measure of the dis. 
placement of the equilibrium towards the left produced by the 
addition of а substance which dissolves in the water. It is sug- 
gested that non-electrolytes have & norma] effect in displacing the 
equilibrium, and that electrolytes, in addition to the normal effect, 
exert an attractive action on the water molecules. It is, therefore, 
considered that ‘electrolytes are substances which attract water in 
proportion to the efficiency of their solutions as electrolytes.” — 

The importance of Prof. Armstrong's theory is very much dimin- 
ished by the fact that no attempt has been made to show that it 
affords a quantitative representation of the behaviour of aqueous 
solutions. Moreover, in some respects it does not appear to be 
even in qualitative agreement with the facts. This may, for our 
present purpose, be sufficiently illustrated by considering two of its 
iu: portant consequences. 

Ав we have already seen, the theory indicates that electrolytes 
are substances which attract water in proportion to the efficiency 
In a later part of this Paper it ia 
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shown by several independent lines of evidence that in the group 
of the alkali metals the amount of water associated with the 
chlorides diminishes with increase in the atomic weight. The attrac- 
tive power of salts for water may presumably be measured* by the 
relative amounts with which they combine in equivalent solution. 
The available data show clearly that there is no direct casual con- 
nection between hydration and conductivity; lithium chloride has 
a lower conductivity, and the ratio of the molecular conductivity at 
moderate dilution, u,, to that at infinite dilution, рос, is smaller 
than for any of the other chlorides of this group. 

А second point in the theory is the assumption that in many 
cases only the negative radical is hydrated, and it is suggested that 
the double osmotic effect of potassium chloride, for example, is due 
to the effect of the salt plus that of the chlorine group. The avail- 
able evidence lends no support to this suggestion ; there is every 
reason for supposing that both positive and nega'ive groups may 
become associated with water molecules. 

From the above considerations it seems justifiable to conclude 
that the association theory alone has, so far, proved quite in- 
adequate to account for the properties of aqueous solutions. On 
the other hand, the electrolytic dissociation theory, though perhaps 
requiring modification in some subsidiary respects, gives a satis- 
factory representation of the great majority of tho facts, and there 
is good reason to suppose that some of the minor difficulties still 
remaining will be overcome when the conditions of association 
between solvent and solute now to be referred to have been more 
fully worked out. It should be emphasised that the electrolytic 
dissociation theory is in no respect incompatible with a certain 
amount of association between solvent and solute, t and this has 
been recognised all along by some of the strongest supporters of the 
theory. 

In is present Paper some a priori considerations, which may 
serve ав criteria for estimating the relative trustworthiness of the 
different methods which have been suggested for determining the 
degree оі hydration in solution, are first advanced. 

General Considerations.—In the first place, the results obtained 
by statical methods will, other things being equal, be more trust- 
worthy than those obtained by dynamical methods,§ because our 
knowledge of the laws of chemical statics is much more complete 
than with regard to chemical dynamics. 

In the next place, the application of the law of mass action 
throws some light on the way in which hydration must vary with 
dilution, as was first pointed out by Nernst. || By the law referred 
to the amount of chemical action, in this case the proportion of 
water combined with the solute, is proportional to the active mass 
(of the water). It can readily be shown by thermodynamical con- 
siderations that the active mass of water is proportional to the 
vapour pressure, and as, in dilute solution, the latter is scarcely 
affected by further dilution, it is to be expected that beyond a defi- 
nite point the complexity of the hydrates will not increase with 
further dilution. In concentrated solutions the complexity of the 
hydrates will probably increase with dilution. If, however, the 
10ns combine with more water than the undissociated molecules, 
there will be also increased hydration with dilution on this account, 
but in salt solutions less than N/1 this effect will be comparatively 
slight and gradual. A rapid increase of hydration on dilution in 
dilute solutions would thus be in opposition to the law of mass action. 

The third general remark has reference to the effect of change of 
temperature on the complexity of the hydrates existing in solution. 
In practically every case which has been investigated hydration is 
accompanied by evolution of heat, from which it follows by Van't 
Hoff's law connecting heat development and equilibrium that with 
rise of temperature association between solvent and solute must 
diminish. 

Methods for Determining Hydration in Solution.— The four most 
important methods which have been suggested for the determina- 
tion of the degree of hydration are as follows] :— 

1. Abnormal lowering of freezing point, rise of freezing point, &. 
(Jones and co-workers,** Smits, ff Biltz). 2. Diminution of solu- 
bility of gases, liquids and solids in water, produced by the addition 
of electrolytes and certain non-electrolytes (Rothmund,§§ Baur, I 
Philip f). 3. Transport of solvent with ions during electrolysis 


* The relative aflinity of solid salts for water may be estimated by 
comparison of the vapour tensions of their corresponding hydrates, The 

available data indicate that the order of the chlorides thus obtained is 
the вате as tbat indicated above. 

+ Compare Senter, Science Progress, 1906, i., 381. 

t Ostwald, Lehrbuch, ii., I., 801. 

8 Planck, Zeitsch. Physikal. Chem., 1902, 41, 222. 

I! Theoretische Chemie, 4th edition, р. 457. 

€ For details of the different methods sce Baur, Ahrens’ Sammlung, 
1903, 8, 466; Lowry, Trans. Far. Soc., 1905, 1, 197; Senter, Science 
Progress, 1906, Vol. I., р. 381. | 

** Amer. Chem. Journ., 1905, 34, 290, &c. 

tt Zettsch. Physikal, Chem., 1902, 89, 385. 

ty Lbid., 1902, 40, 217; 1903, 43, 41. 

$$ Ibid., 1900, 33, 401. 


[| Loe. cit. 
€€ Journ Chem. Soc., 1907, 91, 711. 


&nd consequent change of concentration at electrodes (Garrard and 
Oppermann, x Buckbock[). 4. Relative migration velocities of the 
ions (Bredig,] Kohlrausch,S Bousfield ||). 

Other methods, such as that dependent on magnetic rotation, have 
also been suggested, which may be useful in special cases. 


Qualitative Results.—Coming now to the relative hydration of 
dissolved salts, it is of considerable interest to find that the order is 
the same by all four chief methods—a result which lends consider- 
able support to the chief assumption. If, in the first place, we con- 
fine ourselves to salts with tte same negative radical, such as the 
chlorides, the hydration increases in the same natural group from 
the element with the highest to that with the lowest atomic weight. 

Ав regards negative groups, hydration increases in the order 
NO, О), Br, I, SO, 

The important result that the hydration varies with the atomic 
weight has gradually become evident in recent years, and was in- 
dicated as early ав 1899 by Abegg and Bodländer. It is in accord- 
ance with their theory that the tendency shown by different ions 
to enter into complex compounds is so much the greater the smaller 
their electro-affinity ; in other words, the ions which have the least 
affinity for electricity have the greatest tendency to form complexes 
(in this case hydrates). 


Quantitative Results.—Although the order of affinity of positive 
and of negative ions for water may thus be regarded as established 
by entirely independent methods, the various attempts which have 
been made to determine the actual number of molecules of water 
associated with & molecule of the salt under definite conditions 
have not, so far, led to very conclusive results. The values obtained 
by the chief methods will now be considered. 

Method (4) does not appear to have been used directlv to deter- 
mine the hydration quantitatively ; but Bousfield**, from considera- 
tions based on the laws regulating the motion of а small body 
through a medium of great resistance, has arrived at a formula con- 
necting the average radius of a (water-coated) ion with the dilution. 

Ав many assumptions have to be made in the course of the de- 
ductions, it appears somewhat doubtful if this method in its present 
form can be employed quantitatively with any degree of certainty. 

Method (3), depending on the transport of solvent with migrating 
ions, may be dismissed very shortly. The errors are large and 
comparatively little work has, so far, been done on the subject. 

Method (1), depending on freezing point and conductivity measure- 
ments, has been developed more particularly by Jones and his co- 
workers, ff апа by Biltztt; the principles on which it is based are as 
follows: 1 he observed freezing point depression of many solutions 
is greater than the expected value, and it is suggested that, owing 
to the fixing of part of the solvent by the salt, the ratio of salt to free 
solvent is increased so that the freezing point depression actually 
observed is that corresponding to a more concentrated solution. If 
the true depression in the absence of association can be obtained, 
the mode of calculating the hydration will be evident, but that is 
just where the weakness of the method lies. Jones calculates the 
theoretical depression for a particular dilution from the electrical 
conductivity at Odeg. in the usual way. It is now generally 
allowed, however, that the electrical conductivity method does not 
give quite accurate values for the ionisation, and considerable un- 
certainty is thus introduced, more particularly when it is borne in 
mind that the calculation of the hydration depends on a difference 
effect, which is comparatively small in dilute solution. From 
Jones’s values for a 0:16 molar solution of lithium iodide, I have 
caleulated that an error of 5 per cent. in the estimation of the ioni- 
sation (not an impossible error) would cause an error of about 25 per 
cent. in the value obtained for the hydration. Moreover, the uncer- 
tain validity of the primary assumption that the difference between 
the observed and estimated molecular depression is due entirely to 
hydrate formation has also to be borne in mind. It should also be 
mentioned that in some cases this method gives hydration values 
increasing rapidly with dilution, in opposition to the requirements 
of the law of mass action. In the case of non-electrolytes 
the uncertainty introduced by ionisation is, of course, absent, and 
on that account the results obtained for these seem to be somewhat 
more trustworthy. 

From these considerations, it seems justifiable to conclude that 
the hydration values given by Jones represent only a rough approxi- 
mation to the actual values. 

It remains only to consider the method depending on the solu- 
bility of gases, &c., in solutions of electrolytes and non-electrolytes. 
This appears to be the only really statical method, as Jones's 
method, as we have seen, is based partly on conductivity measure- 
ments. It has been known in a general way, for some time, that 


* Gittinger Nachrichten, 1900, р. 86. 

t Zeitsch. Physikal, Chem., 1906, 55, 563. 

1 Ibid., 1894, 13, 262. 
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inactive [ein are less soluble in solutions of electrolytes, and to a 
smaller ogre in solutions of non-electrolytes, than in water, and 
that the solubility is most depressed by the salts which, from other 
considerations, are regarded as being most highly hydrated in solu- 
tion, but the quantitative application of this method to determine 
the composition of hydrates has only been made quite recently by 
J.C. Philip.* It should be mentioned that some of those who have 
been most active in collecting data on this subjectt consider that the 
effect in question is due, not to hydrate formation, but to change in 
the internal pressure of the solution produced by the electrolytes. 
The conception of internal pressure is, however, somewhat indefinite, 
and the hydrate explanation seems distinctly preferable. 

In applying the solubility method quantitatively, Philip assumes 
provisionally that the solute is not responsible for any of the ab- 
sorption, and that when the solute become hydrated, the water thus 
bound is no longer able to absorb the gas. It is also, of course, 
tacitly assumed that the decrease of solubility depends on hydrate 
formation alone (with a correction for the volume of the solute) and 
tha“ the absorbing power of the unfixed water for gases is not 
altered in any way by the presence of salts. The validity of these 
assumptions, especially the first, is somewhat uncertain. 

The results obtained indicate that the hydration values arrived 
at by all the methods considered are affected by considerable un- 
certainty and should be regarded as of a provisional character. On 
the whole, however, the solubility method seems less obviously 
open to objection than any of the others. 


THE STABILITY OF HYDRATES AS INDICATED BY 
EQUILIBRIUM CURVES.] 


BY DR. ALEX. FINDLAY, 


From a study of the freezing-point curves of concentrated aqueous 
rolutions conclusions have been drawn, more especially by Biltz 
and by H. C. Jones, with regard to the existence of hydrates in 
solution. While the qualitative correctness of the conclusions may 
be accepted, grave doubts arise as to the correctness of the quantita- 
tive formule assigned by Jones to the hydrates of different sub- 
stances. These doubts are due not only to the fact that the conclu- 
sions as to hydration were reached (in so far as the freezing-point 
measurements are concerned) by means of an unjustifiable extension 
of the van't Hoff-Raoult law, but also to the fact that certain 
factors, e.g., heat of dilution, were not taken into account. 

While the study of the equilibrium curve of solutions in contact 
with ice as solid phase (the freezing-point curve) may, on the baais 
of certain assumptions, give an indication of the degree of hydra- 
tion ” of the solute, it cannot enable us to decide as to the particular 
hydrates present, nor the extent to which these hydrates are disso- 
ciated chemically. 

On the other hand, some insight into the question of the stability 
of hydrates can be obtained from the study of the equilibrium curves 
of solutions in contact with the hydrates as solid phase, i.e., what 
are frequently called solubility curves. 

When a compound of two components is capable of existing in 
contact with solution of the same composition as itself—t.e., when 
it possesses а definite melting-point—the equilibrium curve of the 
two-component system will exhibit an intermediate curve, which 
gives the conditions under which the solid compound can exist in 
contact with the liquid solution, or homogeneous mixture of the two 
components. When the compound undergoes chemical dissociation 
at the temperature of the melting-point, it is found that the equi- 
librium curve has a rounded summit, and the greater the degree of 
dissociation the flatter is the summit of the curve. Conversely, 
the sharper the summit of the curve the less the degree of dissocia- 
tion. From the appearance of the curve alone, then, some idea of 
the stability of the compound can be obtained. 

If, now, we regard the presence of the products of dissociation as 
causing а lowering of the freezing-point of the pure compound, and 
if we regard the lowering produced to be in accordance with the 
van't Hoff. Raoult law, then, from a knowledge of the molecular 
depression of the compound, it is possible to calculate the course of 
the freezing-point curve of the compound for different degrees of 
dissociation. The experimentally determined equilibrium curve is 
compared with the curves so obtained, and thus an approximate 
knowledge obtained of the degree of dissociation of the compound, 

It must be pointed out that this method of determining the 
degree of dissociation is only an approximate one, for it depends on 
various assumptions which cannot be regarded as being more than 
approximately fulfilled. The chief of these assumptions are :— 
(1) the validity of the van't Hoff-Raoult law, (2) the validity of the 
law of mass action in concentrated solution, (3) the degree of disso- 
ciation is independent of the temperature. 

So far calculations have been carried out only in the case of 
organic binary compounds; but the method can also be applied to 
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the case of salt hydrates, although in this case the above assump« 
sions are less likely to be fulfilled. 


| DISCUSSION, | | 

Prof. W. A. TILDEN, F. B. S., referred to the fact that in crystals it 
appeared to be the metal only which detained the water of crystallisation. 
In many cases, such as that of ammonia dissolved in water, where am- 
monia as such was also present, the hydrate theory could not be adopted 
as it stood. There was, in fact, no single theory at present able to ex- 
plain all the phenomena observed. 

Mr. CALDWELL criticised the various methods used for measuring 
hydration. In the experiments òf Jones, for example, whose method was 
open to objection, many of the results did not follow what would be ex- 
pected from the law of mass action. Philip assumed that the dissolution 
of a gas was mechanical and that of a salt chemical. If that were true, a 
gas of small molecular weight, such as helium, should be readily soluble. 

Mr. W. A. DAVIS said that there were many cases of solution —e. ., 
in dyeing—which were covered by neither the ionic nor the hydration 
theory, but in which the process was purely mechanical. 

Mr. FENTON said that it was not always very clear what was meant 
by a hydrate. The methods hitherto employed for studying hydrates 
were chiefly physical, and the results obtained were capable of many in- 
terpretations. The problem should be studied in such a way that specific 
chemical properties were obtained. 

In reply to Dr. H. Borns, Dr. LOWRY said he imagined ionisation 
to be the result of the separate hydration of the ionic constituents of the 
molecule. f 

The CHAIRMAN thought that the agreement between the heat of for- 
mation of a salt in dilute solution and the sum of the separate heats of 
formation of the ions shown to exist by Mr. Bousfield and Dr. Lowry 
proved nothing, as the proof involved reasoning in a circle. 

In reply, the authors explained that the agreement proved these pro- 
perties of the ions to be additive, and so gave further support to the 
dissociation hypothesis. 


———————— 


THE SPECIFIC RESISTANCE AND TEMPERATURE. 
COEFFICIENT OF TANTALUM.* 


BY MARCELLO VON PIRANI. 


In Bolton’s article on the** Production and Propertiesof Tantalum” 
(Zeitschrift fur Elektrochemie, No. 8, 1905), the specific resistance 
of tantalum was given as 0:165 + 5 per cent, and its average tem- 
perature coefficient at 0:8 per cent. 

It appeared to be of scientific interest to determine whether the 
wide differences in the specific resistance of various pieces of tan- 
talum at white heat in vacuo were maintained, or in what manner 
they vary or whether it is possible to fix a uniform value for the 
resistance of pure tantalum in this manner. 

For this purpose wires of various thicknesses were selected, the 
initial resistance of which deviated as much as possible from the 
mean value. 

The following table gives the thicknesses and specific resistances 
of the wires experimented upon: 


Diameter. Specific resistance. 
0:049 . sisse eas 0:178 
0:0505 hM mw... a n жу жыз 0°18 
nnn 8 0:175 
0:126 mm. ..... ea ТҮҮЛҮК ССГ С 0:188 


The wires were heated in а very high vacuum to а temperature 
of about 1,900°C, from 100 to 200 hours, and then taken from the 
receptacle in which they were melted down, and, after re-drawing, 
measured afresh, with the result that all wires were found to have 
the same specific resistances, but considerably below the previous 
average value. The results were as follows :— 


Diameter. Specific resistance. 
0:049 mm. ааа Rr 0:147 
0:0505 0103: ананан еу 0:145 
006 mm. 5. oe SR ERIS 0:147 
ffn. REO YS 0:145 


The temperature-coefficient had risen to 0:38 per cent. per 1°C. 
between 0°C and 100°C. The temperature-coefficient of another 
wire 0°05 mm. thick, heated for some long time in vacuo, was tested 
between the temperature of liquid air and room-temperature, the 
average result being 0:32 per cent. per degree. | 

If the temperature of tantalum wire in the tantalum lamp running 
at 1:5 watts per candle be taken as 1,750°C. (a temperature fairly 
nearly approaching the actual temperature), it is found that, since 
the resistance at this temperature is six times as great as at room- 
temperature, the average temperature coefficient is 29 per cent. 
(500 per cent. at 1,730 deg.). 

The average values of 0:146 cited as the specific resistance and 
0°38 as the temperature coefficient between O deg. and 100 deg. 
would appear to be characteristic for pure tantalum, while the values 
accepted previously would seem to be modified in a variable degree 
by the structural alterations, &c., which the tantalum undergoes in 
drawing. ШОР 

* Translated from the Zeitschrift für Elektrochemie, Vol. XILI., No. 25, 
June 21, 1907. 
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THE ILLUMINATION OF BIDE ВТВЕЕТВ. 


The lighting of side streets is a problem in itself which 
is often in the minds of station engineers, in comparison 
with which the illumination of main streets is simple, 
because, in the latter, it is permissible for the annual cost to 
be much heavier. In main streets the are lamp is quite suit- 
able for the purpose, more particularly the more recent flame 
arc lamp, because, even if the first cost may be some- 
what high, the cost per candle-power and per candle- 
power-hour is low, and it is permissible to place the 
lamps so nzar together that any serious want of uniformity 
in the illumination does not occur. 

In side streets, on the other hand, the subdivision of 
sources of illumination into smaller units becomes essen- 
tial, because the capital outlay and yearly cost must be 
much lower, and if arc lamps are placed a considerable dis- 
tance apart a very “spotty” effect is the result. It is for this 
reason, of course, that incandescent gas has been so fre- 
quently adopted for the illumination of side streets. Ordi- 
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nary carbon incandescent lamps have been adopted to a 
limited extent, but their efficiency is too low generally to 
give a satisfactory financial result. 

Metallic filament lamps, on the contrary, have such a 
very much higher efficiency that they afford a solution of 
the difficulty, and, in addition to the efficiency being high, 
there is the farther advantage over incandescent gas that 
the metallic filament lamp retains its candle-power much 
more constant than does the incandescent mantle. In this 
connection the figures given by Mr. McCourt at the recent 
convention of the Incorporated Municipal Electrical Asso- 
ciation are of great interest. Considering an Osram lamp 
which gave 54:5 c.p. and 54 c.p. respectively in two consecu- 
tive months, and taking the Osram lamp at 52 watts, with 
electrical energy supplied at 3d. per unit, and gas supplied 
at 2s, 10d. per thousand, as char ged at Harrogate, he found 
that there was a saving in favour of electricity of 17:6 per 
cent. Considering that 3d. per unit is a high price for 
street lighting, it will be seen that the advantage of the 
metallie filament lamp should be very considerable. In fact 
if we look over a list of charges made by local authorities 
for public lighting it is soon evident that 3d. per unit is an 
unusually high figure. Occasionally, no doubt, even a 
higher charge is made. Thus, at Islington the price is 
347d., at Acton 3:55d., at Barnstaple 4:35d. and at Black- 
pool 4254. But generally speaking the charge is much 
lower,and this is only to be expected when the comparatively 
good load factor usually obtainable from public lighting is 
taken into account. Thus, at Hammersmith the charge is 
122d, at Fulham and Hackney 1:53d., at Bradford 1:19d. 
and at Belfast 1:024. Under these conditions the saving 
should be large, and such a lamp really appears to afford a 
solution of the problem of side-street illumination. 

In this connection,the comparatively low resistance of the 
metallic filament lamp has advantages as well as disadvan- 
tages. For ordinary use low resistanceis certainly a disadvan- 
tage, but in the case of street lighting thereis something to be 
said in favour of using a number of low-voltage lamps in 
series. The difficulty in doing so, however, apart from the 
t question of extinction of a number of lamps through the 
failure of one, is that all lamps required for running in 
series on any one circuit must be made practically identical 
in order to give satisfactory results. At the present stage 
of manufacture it is quite possible that this difficulty can- 
not be very satisfactorily met without careful selection. A 
certain amount of trouble has been caused on private 
lighting circuits by lamps differing to some extent so that 
both lamps of a pair do not burn at the same efficiency, 
but this difficulty is, no doubt, one that will gradually 
disappear. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 


"The Elements of Electrical Engineering." By W. 8. FnaxkLIn 
and W. Esry. Vol. I. Direot Current Machines, Electric Distribu- 
tion and Lighting.“ (London: Macmillan & Co., Ltd.) 18s. 6d. net. 

This work may be taken as a good example of a high-class 

American text book. The style is concise and clear, the dia- 

grams are bold and simple, and the essentials of the subject 

are not obscured by a mass of detail or by unimportant digres- 
sions. The book has evidently been planned and written with 
great care. The numerous examples provided at the end of 


the book considerably enhance its value to teacher and student 
alike. - | 

The work is primarily intended to be used as “ап intro- 
ductory course, not only for electrical engineering students, 
but also for students specialising in other branches of engi- 
neering.” It is for this reason that the treatment is more or 
less of a general nature, the more highly spccialised matter 
being dealt with partly in small type in the body of the work, 
and partly in"appendixes. With a view, no doubt, of makiug 
the work self-contained, the authors have included in it a 
certain amount of purely non-technical matter which belongs 
more properly to physics. The introductory chapter is devoted 
to a brief elementary account of magnetism and electricity and 
of magnetic and electrical units. The study of dynamos is 
commenced in the second chapter, and is continued until we 
reach Chapter VII., in which a good deal of space is devoted 
to central station equipment aad operation. Storage batteries 
are considered in Chapter VIII., electric distribution and 
wiring in Chapter IX., and photometry and electric lighting 
in the concluding Chapter X. The Appendices, which occupy 
fully one-quarter of the entire work, deal with magnetic induc- 
tion, the magnetic circuit, hysteresis phenomena, cbaracteristic 
curves and armature windings. | 

А few blemishes which we have noticed in this otherwise 
excellent text book may be pointed out. The treatment of 
Ohm's law in $17 is extremely obscure, and requires consider- 
able revision ; from the explanation given it is, in fact, not at 
all apparent what the law is. The use of the torms abohms, 
* abamperes," &c., is not to our liking, and there seems little 
excuse for introducing them into а work of this kind. In 
dealing with the cumulative compound motor the authors re- 
produce the well-worn fallacy that one of the advantages of 
this type of motor is its large starting torque—as if it were 
impossible to produce an equally large, or larger, starting 
torque by the use of a sufficient number of ampere-turns in a 
shunt winding puro and simple. The decrease of speed which 
occurs with increase of load in a compound-wound motor is re- 
garded as a disadvantage, whereas it is precisely this feature 
that renders the motor so valuable for driving rolling mills, 
as it enables us to utilise fully the regulating effect on the 
generator load of a fly wheel coupled to the motor. Ammeters 
and voltmeters are disposed of in three pages in Chapter VII. ; 
surely such treatment of an important part of the subject is 
woefully inadequate, and we think the mention of the tangent 
galvanometer might very well have been omitted in this con- 
nection. It seems a pity that in dealing with photometric 
units the authors do not restrict the term ‘quantity of light” 
to the meaning assigned to it by Blondel—viz., the time- 
integral of luminous flux. Lastly, in view of the great im- 
portance now attached to the use of commutating poles, we are 
surprised to find no reference to this subject in the section of 
the work dealing with dynamos and motors. 

Les Lampes à Incandescence Electriques, By J. Roper. (Paris: 
Gauthier-Villars.) 6fr. 

So rapid has been the development of incandescent electric 
lamps during the past 12 months that M. Rodet’s book, although 
the preface is dated November, 1906, can hardly be considered 
as fully up-to-date, seeing that it contains no reference to the 
newest metallic filament lamps. The greater part of the book 
is devoted, justly enough, to the carbon filament lamp, the 
historical chapter, dealing with its evolution, being particu- 
larly interesting and bearing evidence of having been compiled 
with considerable care. The description of the manufacture, 
on the other hand, is far less satisfactory ; it is unnecessarily 
short and too much attention is given to early methods without 
sufficient distinction being drawn between what has survived and 
what become obsolete. This part of the book concludes with 
a brief account of the metallised " carbon filament invented 
by Mr. Howell, and the author then proceeds to a description 
of the osmium, tantalum and Nernst lamps. The account of 
the first two of these does not call for much comment; the 
time since their introduction into commercial use is too short 
for any great amount of information relative to either their 
manufacture or behaviour to be available. Such as can be 
obtained is concisely summarised. The treatment of the 
Nernst lamp is too short and far from satisfactory. American 


602 


THE ELECTRICIAN, JULY 26, 1907. 


methods are described too exclusively, and, considering the 
position this lamp has attained, it certainly deserved fuller and 
more careful consideration. The book concludes with a chapter 
on mercury vapour lamps, for the inclusion of which in a book 
on incandescent lamps the author apologises. The liberty is 
one which will readily be pardoned, ospecially in view of the 
fact that information relative to this type of lamp is very 
scattered. On the whole, in spite of some defects, the book 
may be commended, and will prove a useful and handy book 
of reference, and, as always in the case of French technical 
Looks, an eminently readable one. 


Die Kohlengluhtiden für Elektrische Glühlampen ihre Hers- 


tellung, Prufung und Berechnung. By Ненвісн WEBER. 
(Hanover: Dr. Max Jünecke.) 5.60m. 


The manufacture of carbon filaments for electric glow lamps 
is a highly specialized subject. There can be very few who are 
much interested in the matter and still fewer who can claim 
any real knowledge of the subject. In view of a growing 
tendency, abroad at any rate, to the creation of special fila- 
ment factories making filaments only and supplying these to 
the lamp factories, the number of those interested is likely 
to diminish rather than to increase. Some no doubt will be 
inclined to say that another cause is now operating which 
will make the study before long one of historical value only. 
It requires some courage under the circumstances to write a 
highly technical description of this complicated manufacture. 
Herr Weber has approached his task equipped with a sound 
knowledge of his subject, and, with a freedom somewhat rare 
amongat those possessed of special knowledge of this kind, has 
allowed himself to give a very full description, keeping back 
but few important details. The book cannot fail both to 
interest and to be of great value to anyone engaged in this 
special branch, who is bound to find at one place or another 
some useful hint or suggestion for modification in his own 
methods. The three leading chemical processes, th» nitro- 
cellulose, zinc chloride and cuprammonium processes, are 
described, the greatest attention being paid to the firat. The 
chemical details are, however, somewhat meagre when com- 
pared with the fulness of treatment accorded to the mechanical 
side. The book covers the preparation of the cellulose thread, 
its carbonisation and flashing. A chapter is also devoted to the 
calculation of filaments for a given candle-power and voltage. 
A sequel dealing with lamp making by the same author is 
promised, and if this side of the subject meets with as full 
treatment the two volumes together will form the most 
valuable manual for the lamp maker yet written. 


The Electrical Engineers’ Ballad Book. (London: Biggs & Sons.) 18 
This book consists of a collection of verses which have 
mostly already appeared in the columns of the Electrical Engi- 
пет. The greater number are from the pen of a writer who 
hides his identity under the initials * J. H.C. B.” Although 
Mr. “J. Н. C. B." can scarcely claim to be a Gilbert or Cal. 
verly, yet he has managed to put forward, in a very pleasing 
manner, matters both grave and gay concerning electrical 
engineering generally and central station eugineering in par- 
ticular. The trials and troubles of the shift engineer and 
maios superintendent are most pathetically sung. Some of 
the ballads suffer rather from the fact that the circumstances 
to which they relate will not be familiar in the minds of the 
readers. For instance, the piece entitled ‘‘ Entropy ” relates 
to a discussion which took place between two emineat mem- 
bers of the profession on this abstruse subject, the circumstances 
of which are now probably forgotten. Several pieces are 
specially worthy of notice, for example, * Homo to Electra,” 
„Ballads of Business—1V." and Exhibition Slaves." The 
duties of tho ** Sailelectrician " as depicted by J. H. C. B." are 
warranted to make a mere land-lubber’s mouth water. | 


BOOKS RECEIVED. 
(Copies of the undermentioned works can be bad from The Electrician office, post 
free, on reccipt of published price. Add 5 per cent. for abroad or for foieign books.) 
“ The Evolution of the Submarine Boat: Mine and Torpedo." 


By Commander Murray 1". Sueter. (Portsmouth: J. Griffin & Co.) 
8. net. 


“ Balancing of Engines: Steam, Gas and Petrol.” By Archibald 
Sharp. (London: Longmans, Green & Co.) бв. net. 


А COMBINED SINGLE-PHASE AND CONTINUOUS- 
CURRENT SERIES AND COMPENSATED REPUL- 
SION MOTOR.* 


BY E. DANIELSON. 


The relative advantages and disadvantages of the series and the 
repulsion motor are now fairly well understood. If а good power- 
factor is to be attained with a series motor, the speed must be con- 
siderably above synchronism, while the speed of а repulsion motor 
should not exceed synchronism by more than about 50 per cent., 
otherwise sparking will become troublesome. Near the speed of 
synchronism the repulsion motor has a higher power factor than 
the series motor, while above synchronism the latter possesses a 
decidedly higher efficiency than the former. For the above reasons 
the author has thought that a combination of the characteristics of 
the two types in a single motor would be desirable, and has devised 
the arrangement described below. 


Fid. 1.—CowPENsATED Re- 
PULSION MOTOR, HAVING А PAR- 
TIALLY Wounp STATOR AND 
WITH THE Latour BRUSH 
ARRANGEMENT. 


Еа, 2.— DISTRIBUTION OF THE FLUX IN 
THE MOTOR. 


А type of compensated repulsion motor provided with two inde- 
pendent sets of short-circuit brushes, devised by Latour, is shown 
in Fig. 1. In order to restrict harmful magnetic leakage as much 
as possible, the stator in this type of motor should be wound over 
those portions only which are opposite the short-circuited sections 
of the rotor, as shown in Fig. 1. It will be immediately seen that 
if a pair of diametrically opposite brushes be disconnected or 
omitted the motor is transformed into a series motor, the resultant 
flux being determined by the vectorial resultant of the stator and 
rotor ampere-turns. If the number of turns be so chosen as to 
make the stator ampere turns equal to those of the rotor, the 
brushes will be found to be placed in the neutral zone. This will 
be evident from Fig. 2, in which I. shows the flux distribution due 
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Fic. 3.— METHOD or CHANGING THE COMPENSATED RREPULSION MOTOR 
INTO A Series MOTOR. 


to the stator winding, II. that due to the rotor winding, and III. 
the resultant flux distribution. In Fig. 8 are shown the switching 
arrangements for effecting the change in question, a representing 
the stator winding, Ї a reversing switch for reversing the direction 
of rotation, and m a change-over switch for converting the compen- 
sated repulsion into the series arrangement of connections. 

A detailed comparison of a motor of this type (when used as a 
compensated repulsion motion) with one of the Winter Eichberg 
type shows that the same etarting torque is obtained with a some- 
what smaller number of volt amperes, the same copper loss in the 
rotor, and practically the same iron losses. 


ee —— — — — 


: Abstracted from the Mektrotechnische Zeitschrift. 
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The motor combines the good qualities of the compensated re- 
pulsion motor in the neighbourhood of synchronous speed with 
those of the series motor for speeds above synchronism. Thus if. 
for example, a series motor has a mean power factor of 0°86 
between synchronism and 50 per cent. above it—41.e. if it has а 
mean wattless component amounting to half the total current—in 
a motor of the new type, within this range of speed, the mean 
wattless component may be made to vanish entirely; while in con- 
trast to the ordinary compensated repulsion motor, the new motor 
runs at still higher speeds quite as satisfactorily as the ordinary 
series motor. 

The above qualities should prove of value in all cases where 
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Fic. 4.— SEC TIONAL ELEVATION OF THE COMBINED REPULSION AND SERIES MOTOR. 


Scale 1:10. 


trains or single cars are required to run at a highly variable speed, 
as in the case of suburban railways or locomotives intended to be 
used for bcth passenger and goods service. 

In all cases where a compensated repulsion motor is required, the 
new motor may be used as such, and it may also be used as а con- 
tinuous-current motor, thus offering the solution of a problem which 
had not hitherto been successfully attacked. 

Although the motor is capable of running under three different 
sets of conditions, it is only provided with a single stator winding. 


- Fra. 5.—ENp SECTIONAL ELEVATION OF THE COMBINED REPULSION AND 
SERIES Motor. 


It is, therefore, of very simple mechanical construction, and its stator 
may be divided into two parts hinged together, an arrangement 
which is not possible with certain other types of single-phase motor. 

Experiments with motors of the new type have as yet been con- 
ducted on a limited scale only by the Allmiinna Svenska Elektriska 
Aktiebolaget, of Westeras. The mechanical construction of the 
motors is shown in Figs. 4 and 5. They are 20 н.р. (one hour's 
rating) six-pole machines designed for a frequency of 25. When 
used as compensated repulsion motors, they have a power factor 
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in size, but on the average are about 0°01 mm. in diameter. 


exceeding 0°9 at a speed of 400 revs. per min., and this practically 
reaches a value of unity at 800 revs. per min. On changing over 
to the series connections at 800 revs. per min. the power factor 
drops to about 0:9, and steadily rises with increasing speed. Thus 
at all speeds above 400 revs. per min. a power factor exceeding 0:9 
may be maintained. The motors are at present in use on one of 
the experimental cars of the Swedish State Railways; they are 
running satisfactorily under varying conditions, and it seems reason- 
able to suppose that larger motors of this type would prove equally 
satisfactory. 

It should be mentioned that the motors to which the above data 
refer were not specially designed to be used under the conditions 
stated. A more recent design should, according 
to the author's calculations, have a power factor of 
0:99 with lagging current at 500 revs. per min., 
and & power factor of 0:99 with leading current at 
750 revs. per min., when used as а repulsion motor. 
As а series motor it is expected to have a power 
factor of between 0:89 and 0°9 at 750 revs. per min., 
and of 0:94 at 1,000 revs. per min. 


- THE OCCLUSION OF THE RESIDUAL 
GAS BY THE GLASS WALLS OF 
YACUUM TUBES,* 


BY A. A. CAMPBELL SWINTON. 


5 


Users of Crookes’ tubes for Röntgen ray pur- 
poses have for long been aware that, apparently 
owing to a change in vacuum, the tubes become 
“ harder” with use, and that it becomes necessary 
in the case of old tubes to heat the glass in order 
to get the discharge to pass. In a Paper read before 
the Royal Society in April, 1899, the present 
writer pointed out that the vacuum actually in- 
creases in cathode ray tubes with use, even if 
repeated small doses of additional air be let in 
from time to time. Villard has also shown that 
the residual gas in a vacuum tube is driven into the glass, and 
that portions of the glass of a tube that has been used show bubbles 
if heated strongly. Again, in a Paper on the absorption of gas in 
a Crookes’ tube by Dr. R. S. Willows, a number of experiments 
relating to this 805 are recorded. 

15 present Paper describes certain further investigations on tbis 
subject 

The tubes first experimented upon were some of those originally 
employed by the writer in 1898 and referred to in his above- 
mentioned Paper. Since that date they have been lying undisturbed 
and open to atmospheric pressure, so that the gas now found to be 
imprisoned in the glass must have been there for some nine years. 
No note was taken in 1898 as to the amount of time that the tubes 
were used, but each was in operation for many hours and under 
extremely severe conditions, the alternating current employed hav- 

ing a volume of some 20 milli-amperes at about 8,000 volts 

pressure. 

The condition of the glass walls of these tubes is now found 
to be as follows: When cleaned by rubbing they are quite 
transparent to casual inspection, though careful examination 

— with the microscope shows that the inner surface of those 
portions that had been subjected to cathode-ray bombard- 
ment are materially roughened. When these portions of the 
gian are strongly heated in a blow-pipe flame, they imme- 

iately become clouded, the effect being due to quantities of 
minute spherical bubbles in the glass, which may clearly be 
seen with a microscope. The bubbles vary to some pium 
ey 

are usually packed closely together in а single layer and are always 
very near the side of the glass that formed the inner surface of 
the tube. On measuring the thickness of the glass with & miero- 
meter gauge, dissolving the inner surface with hydrofluoric acid 
until the bubbles had just disappeared, and then again measuring 
the thickness, it was found that, after making allowance for the size 
of the bubbles, the centres of these bubbles were about 0:122 mm. 
from the inner surface of the glass. A similar estimate was obtained 
by grinding the inner surface of the glass until the bubbles just 
disappeared and making mierometer measurements as before. It 
would, therefore, appear that the particles of gas must have been 
shot into the glass to about tbe depth stated. 

In a typical piece of glass the number of bubbles per square cen- 
timetre of glass was found to be about 625,000, so that, allowing for 


| 
| 


* Abstract of a Paper read before the Royal Society. 
t On the Luminosity of the Rare Earths when heated in vacuo by 
means of cathode rays," Roy Soc. Proc., Vol. LXV. 
+ Phil. Mag., April, 1901. 
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the expansion of the gas, on heating the glass up to redness there 
was occluded about 0:000118 o.c. of gas at atmospheric pres- 
sure per square centimetre of glass, and as the amount of glass sur- 
face that was bombarded in each tube was about 400 sq. cm., 
the total amount of gas at atmospheric pressure occluded in each 
tube is nearly 0:05 c.c., apart from any further amount that 
may have escaped from the glass in the heating of the latter. 

An interesting question arises as to whether the gas is merely 
mechanically mixed with the glass or whether there has been any 
chemical combination between the two. In the latter case, it 
seemed unlikely that mere powdering of the glass would cause the 
gas to come out, while in the former case it seemed probable that 
powdering the glass would have this effect. 

In order to test this a number of pieces of the glass were placed 
in a chamber consisting of two slightly dished tinned plates some 
15cm. in diameter, which were soldered together all round the 
edges, with a metal tube inserted, so as to be air-tight. The cham- 
ber was connected with a mercary pump and a spectrum tube, 
and was then pumped until no electric discharge could be got to 
pass through the spectrum tube. An anvil was then placed under 
the chamber, and the latter was struck several blows with & 
hammer, so as to powder the glass, when there was an immediate 
fall of vacuum, and on examination with a spectroscope the gas 
that had been evolved was found to be шыу hydrogen. The 
chamber was then pumped out again, and on further blows being 
struck, so as to powder more glass, similar results were obtained ; 
in fact, the puros was repeated many times, the result being in 
each case to bring out more hydrogen. 

It would appear, therefore, that the gas occluded in soda-glass 
vacuum tubes exhausted in the ordinary manner from air is almost 
entirely hydrogen, no doubt due to electrolysis of water vapour con- 
densed on the walls of the tube prior to exhaustion, the oxygen of 
which is absorbed by oxidation of the aluminium electrodes. 

In order, further, to determine whether the occlusion of the gas 
in à vacuum tube is in any way due to chemical combination of the gas 
with the glass, or whether it is purely a case of the gas being driven 
into the glass апа mechanically held there, a suggestion made to 
the writer by the Hon. R. J. Strutt was followed, and experiments 
were tried with helium. : 

A spherical tube of soda glass about 7 om. in diameter, with two 
electrodes consisting of aluminium plates, was employed. The tube 
was first exhausted in the ordinary way from air until the vacuum 
was so high that the discharge would not pass, and then, by an 
arrangement of stop-cocks, a small quantity of helium was admitted. 
The tube was then sparked and the vacuum was found to increase, 
showing that the helium was being absorbed. Further small 
quantities of helium were admitted at intervals, the process being 
continued intermittently for 20 days, the total number of hours of 
sparking being about 90, ог 43 hours per day, and the number of 
admissions of helium about 700, until about lc.c. of helium at 
atmospheric pressure had been absorbed. 

During the process of sparking the tube gradually blackened, the 
deposit being afterwards ascertained to be aluminium from the 
electrodes. There thus seemed some doubt as to whether the 
helium was being absorbed entirely by the glass or perhaps partly 
by the very thin coating of aluminium, which, by the time the 
cubic centimetre of helium had been absorbed, had become a per- 
ceptible mirror. 

On breaking up the tube, however, it was found that whether the 
glass was heated without further treatment, or whether the mirror 
of aluminium was first dissolved off its surface with dilute nitric 
acid, a plentiful supply of bubbles was produced in the glass, show- 
ing that at any rate some portion of the helium had found its way 
into the latter. 

Similar experiments were made with the glass containing helium 
to those tried with the glass containing hydrogen, in the way of 
extracting the gas by powdering the glass in a vacuum chamber. 
It was found impossible to get rid altogether of the hydrogen spec- 
trum and other faint lines, due, no doubt to impurities, but, on the 
glass being powdered, the helium spectrum was found to be clearl 
superposed. This was equally the case when glass that was still 
coated with the aluminium deposit was used as with glass from 
which this deposit had been dissolved off. Consequently, the occlusion 
appears to take place entirely in the glass, and, having regard to 
the inert character of helium, to be mechanical. 


Test on a 3,000 kw. Steam Turbine.—The Zeitschrift für 
das gesamte Turbinenwesen gives an account of a test on a 
steamturbine which took place at the electricity works in 
Moabit, near Berlin, At full load (3,115 kw.), with steam 
at a pressure of 12'1 atmos., and at a temperature of,809°C., 
and with the turbine running at 1,500 revs. per min., the 
steam consumption was 12:95 lb. per kilowatt-hour, not in- 
cluding that used for the condenser, but including the exci- 


tation. The amount used for condensation purposes was 
ТЗ Н.Р, at full load. 


CORRESPONDENCE. 


WIRELESS TELEGRAPHY DURING DAYLIGHT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Those interested in the development of wireless 
telegraphy will be interested to know that the writer has 
found it possible, by using a somewhat different type of 
impulse from that heretofore used, to cut down the absorbing, 
power of daylight to a small fraction of its previous amount. 

As regards the practical results, the National Electric 
Signalling Co. has lately succeeded in working from Brant 
Rock, Massachusetts, to the West Indies, during daylight, 
the distance being approximately the same as that from 
Newfoundland to Ireland, so that Trans-Atlantic wireless 
telegraphy during daylight is absolutely assured. 

The new impulses are less efficient during night time than 
the old ones. I have only at hand numerical comparisons 
over a relatively short distance—i.e., 400 miles—between 
Brant Rock, Massachussetts and Washington, D.C. The 
following is a sample quantitative result obtained between 
these two stations :— 


June 1, 1907. 
Strength of the signal 


; Strength of the signal 
Type of impulse. received at Washington received from 12 to 
| JP р between the hours of 10 12:30 at noon. 
and 12 at night. 
Old impulse 1,200 ee 80 
New impulse 80 ОС 16 


Unit intensity is the intensity at which telegraphic messages 
can just be clearly read without mistake, so that intensity 40 
means that the signals are 40 times louder than that at which 
they can just be read. 

It will be seen that with the new arrangement the impulses 
are practically of the same strength during daylight as at 
night. The fact that they are weaker at night time than the 
old type of impulse used by this company in telegraphing be- 
tween Scotland and Massachusetts during night time is a 
matter of no consequence аз, in the first place, daylight trane- 
mission is the important thing, and in the second place, even 
if it were not во, 16 would be preferable that it should be so, as 
the advantages obtained by having a fairly uniform strength 
of signal are very much greater than any advantage to be ob- 
tained by an increase of strongth during night time. 

Up-to-date rough measurements over distances above 1,500 
miles seem to show that, while the new type of impulse is much 
stronger than the old, it also falls off from the intensity at 
night. The difference, however, is of an entirely different 
order from that which occurs with the old impulse, and, as 
mentioned before, the fact that these tests have actually been 
carried out over a distance equal, within a few per cent., of 
the distance across the Atlantic, during daylight and the sum- 
mer months, renders it, I think, justifiable to say that there 
can be no further doubt as to whether wireless telegraphy is 
destined to become a rival and in time to entirely supplant 
cable telegraphy. ИКЕ 

It is perhaps unnecessary to say that this communication 1s 
not based upon the results of one or two measurements, but 
upon measurements made daily for a period of over three 
months.—I am, &c., REGINALD А. FESSENDEN, 

Brant Rock, Mass., July 2. 


— 


DOUBLE-CIRCUIT SINGLE-PHASE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The article in your issue of the 12th inst. contains, I 
think, a number of erroneous statements, to some of which I 
should like to draw attention. | 

(a) The machine referred to by Mr. Osnos as the compen- 
sated shunt motor (Fig. 1, p. 515) I prefer to designate as the 
* self-excited, compensated shunt induction motor." Termino- 
logy may be held to be а question of minor importance, but 
the same cannot be said of the torque conditions. Mr. Oanos 
comes to the conclusion that there are three torques in the 
machine, two of which, Т, and T., cancel out so that the actual 
torque T, is simply proportional to v,N, and é,:, If that 


were so then the useful torque of the motor would be nil. 
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. Along the axis aa the machine is a transformer with 2, 
primary and 2, secondary turns; v,N, is the flux of mutual in- 
duction due to the magnotising А.Т. (ii) of the primary or to 
the differenco of primary and secondary А.Т. This trans- 
former flux lags by very nearly 90 deg. behind E, the primary 
or supply E.M Е. It is, then, clear that N, can only be the 
secondary leakage flux and will be nearly in phase with iz where- 
as N, will be neatly in phase with 4, the latter lagging by 
about 90 deg. behind the exciting E. M. F. (er,) generated at the 
brushes № by rotation in ,N,. Now since e, must be of same 
phase as 7,N, or of opposite phase to it, according to the direc- 
tion ofrotation, then this e, must clearly be in quadrature with E, 
and we have the following approximate conditions and phase 
relations. 

v,N, lags 90 дер. behind E and is due to 2,5, and not to 
1,2), as stated by Mr. Osnos. 

N, is in phase with „апа, under normal working conditions, 
of opposite phase to E. This N, із only a leakage flux, and 
cannot compare in magnitude with N;. 

N, is in phase with 2, and if e, is of opposite phase to ^М№,, 
then N; is of tho same phase as E. In magnitude N, practi- 
cally equals v. Ni. 152, is consequently in quadrature with v,N;, 
from which follows that T, —O. Т, cannot theretore represent 
the main torque of the motor, as suggested by Mr. Osnos. 

4,7, is, however, of opposite phase to N, so that T, may have 
а certain value. This value must be a very small one indeed, 
because №, is small. 

1.2, is of opposite phase to Na, therefore T, must have a 
certain value; in fact, T, the torque of the motor for N, 
which is the motor field, is large, and iz, which is the armature 
current, increases with the load. Т, is therefore not numeri- 
cally equal to T;, and does not cancel the latter, as stated by 
Mr. Osnos. 

The same reasoning will show that in the case of Fig. 4, for 
instance, the main torque is not proportional to v N. and 7,2, ; 
this particular torque is, in reality, practically nil when the 
motor js running with a high power factor. 

I have dealt very fully with the torque conditions of alter- 
nate-current motors generally in an original communication 
presented to the I. E. E. last May; if accepted, it will be 
published next session, so that I do not propose to go more 
fully into this question just now. 

Mr. Osnos is also in error if he thinks that in Fig. 1 the 
exciting current passing the brushes b is supplied by the trans- 
former t. This current is due to the exciting E.M.F. (e,) gene- 
rated in the motor itself by rotation in the transformer field— in 
fact, this is the very reason why I always refer to the machine 
in question as self-excited. If Mr. Osnos will short-circuit the 
brushes b in Fig. 1, and cut the transformer ¢ out, he will not 
destroy the motor field and the machine will operate as 
before, The transformer t only serves to compensate the 
machine—i.c., to improve its power factor. As to the winding 
2,, disposed on the stator, this arrangement was patented by me 
in England and in seven other countries in 1902 ; in Germany, 
which at that time did not belong to the Convention, the same 
arrangement was patented by me in 1903 (patent No. 187,633). 
There is no material difference under normal operation between 
the motor shown in Fig. 5, p. 515, and that shown by me in 
Figs. 27, 28 and 29 of my Institution Paper of March 8, 1906. 
The line current ii in Fig. b is nearly in phase with is, and 
this line current flows almost entirely through z, in a direction 
opposed to that of iz. This line current, therefore, in no way 
alters the mode of operation of the machine. The latter starts 
as а so-called “repulsion” motor—i.c., a series induction 
machine, and operates as a compensated, self-excited, shunt 
induction motor, just as my old motors do.—I am, &c., 

London, S.E., July 15. VAL. А. FVNN. 


[Mr. Fynn is quite correct in his statements ; but so also is 
the author of the article in question. Mr. Fynn's opening 
sentence regarding the “ number of erroneous statements " is 
a striking illustration of his utter inability to look at the matter 
from any other standpoint than his own. It does not seem to 

have occurred to Mr. Fynn that the symbols employed by Mr. 
Osnos may have а meaning other than that which Mr. Fynn, 
quite arbitrarily and unjustifiably, chooses to attribute to 
them. The v,N, used by Mr. Osnos does uo as supposed by 


— 


Mr. Fynn— stand for the “flux of mutual induction," but for 
a totally different quantity, viz., the hypothetical flux which 
would result from the current i, were the brushes aw open- 
circuited. Similarly, Mr. Fynn's N, denotes something totally 
different from Mr. Osnos's. We should have thought that any 
careful reader would at once have inferred the meaning of 
the symbols from the context, instead of rashly accusing 
Mr. Osnos of an amount of ignorance which exists in Mr. Fynn's 
imagination only.—Abstractor of the Article.] 


TESTS OF CURTIS STEAM TURBINES. 


We have received the following details from the British Thomson- 
Houston Co. (Ltd.) of tests carried out on а 9,000 kw. Curtis steam 
turbine, four of which have been installed at the Fisk-street station 
of the Commonwealth Electric Co. of Chicago. We understand 
that these tests were carried out by independent engineers with the 
greatest care. 

The following table is a summary of the results :— 


Load in Gauge рше Vacuum, Superheat, | Water. rate, 
kilowatts. b. inches, degrees F. lb. per kw.-hr. 
5,374 182 29-43 133 13°15 
8,070 197 29:59 116 13:0 
10,186 176 29-47 147 12:9 
12.108 182 29:34 148 13:05 
18,900 198 29:31 . 140 18:6 


Results practically similar to those obtained at Chicago have also 
been obtained on a 5,000 kw. unit of similar design, installed in the 
station of the Boston Edison Co., and tested on January 29, 1907, 
the figures being as follows :— 

Load 5,195 kw., gauge pressure 174 lb., vacuum 29 8 in. 

Superheat 142˙F., water rate 19:52 Ib. per kilowatt-hour. 

This difference from the Chicago figures is fully accounted for in 
the losses of the generator alone. When reduced to similar con- 
ditions these figures differ by only 0°3 Ib. from those obtained at 
Chicago. The Boston tests were verified by three separate runs 
with different sets of instruments, some of which were specially 
calibrated for the purpose. 

These figures appear to demonstrate that the large clearances 
which are characteristic of the Curtis turbine have no detrimental 
effect upon its economy. 


PARLIAMENTARY INTELLIGENCE. 


RADIO-TELEGRAPHIC CONVENTION. 


In the House of Commons on the 18th inst, the Prime Minister stated, 
in reply to questions by Sir Edward Sassoon and other members, that he 
could not reconsider his decision not to allocate time for a discussion of 
the report of the Radio-Telegraphic Committee. It was the intention of 
the Government to ratify the convention, and that they would do in the 
exercise of their own judgment aud not merely because of the report of 
the Committee. 


ELECTRIC SUPPLY CORPORATION BILL. 


This bill came before the House of Commons Committee on Unopposed 
Bills last week. The bill, which authorises the transfer to the company 
of certain electricity undertakings and confirms five agreements with 
local authorities, has already been through the House of Lords. Evidence 
was given to show the financial strength of the company, the share 
capital of which is £250,000, £210,000 being paid up. Debentures issued 
represent about £100,000. The Committee found the preamble of the 
bill proved. 


LEGAL INTELLIGENCE. 


— е аа 


Dudley Corporation v. Dudley, Stourbridge & District Electric 
Traction Co. (Ltd.) 


In the House of Lords on Tuesday their Lordships gave a considered 
judgment in this appeal by the plaintiff Corporation against a decision 
of the Court of Appeal reversing a judgment of Mr. Justice Swinfen Eady 
upon а special case stated for the opinion of the High Court declaring that 
the higher of two alternative sums mentioned in the case was tlie price 
payable by appellants to respondents for a certain light railway. The 
argument by appellants was, briefly, that the structure alone was to be 
valued ; by respondents that in addition to the value of the struciure the 
power and right attached to exclusively uging the rails and of taking tolls 
was also to be included in the valuation. 


Е 
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Mr. Balfour-Browne, K.C., and Mr. Vesey Knox were for appellants : 
while Mr. Cripps, K.O., and Mr. C. H. Sargent were for the respondents. 

The LORD CHANCELLOR, in moving that the appeal be allowed, said 
the question to be decided arose in this way: In 1898 the company was 
promoting an order under the Light Railways Act, 1896, for constructing 
light railways. One ої these (railway No. 5) was within the borough of 
Dudley and the Corporation opposed, but the order was granted by the 
Commissioners. On Oct. 17, 1898, an agreement was come to between 
the Ccrporation and the company under which the former withdrew their 
opposition to the confirmation of the order. The railway in question was 
to be constructed by the company to the reasonable satisfaction of the 
Corporation, and the Corporation were, at the expiration of four 
years from Aug. 11, 1898, to buy on the terms of the Tramways 
Act, 1870, all the tramways already existing in Dudley, and the 
Corporation shall also purchase and the British Electric Traction Co, shall 
sell Railway No. 5 at a price to be settled in case of difference by the 
Board of Trade." That was Clause 3, Clause 4 ran as follows : ** Upon 
the acquisition by the Corporation of the said tramways and railway 
they shall grant a lease thereof to the British Electric Traction Co. for 
21 years from the date of the purchase upon terms to be settled unless 
otherwise agreed by lay arbitrators appointed by the Board of Trade." 
The time for purchase arrived, and by consent an arbitrator was substi- 
tuted for the Board of Trade to fix the price. He found that if the rail- 
way was to be paid for as a railway in situ capable of earning a profit 
(as the Corporation contended), the price payable was £16,548. If, on 
the other hand, as maintained by the company, the proper basis of the 
valuation (to the company) of the railway ав an income-earning concern, 
‘‘then the price payable was £32,576." Mr. Justice Swinfen Eady 
decided that the lower sum was payable only, and in his lordship's 
opinion that decision carried out what seemed the real intention of the 
parties—namely, that the company should be reimbursed its outlay, with 
proper allowances for depreciation, and then be allowed for 21 years to 
enjoy under a lease the occupiers’ profits of the undertaking. For it was 
clear that what the Corporation could lease and take rentfor underClause 4 
of the agreement was simply that which it had bought and paid for under 
Clause 3. No doubt the Corporation must also give to its lessees the 
necessary powers of working, taking tolls and so forth, to carry out the 
purpose of the agreement. But the rent could only be for that which it 
had bought under the one clause and leased under the other, for the sub- 
ject matter dealt with under both clauses was the same and described in 
the same words. Accordingly, this appeal must be allowed. 

Lord ROBERTSON and Lord ATKINSON concurred. 

Lord COLLINS differed, and said that his view accorded with that of 
the Court of Appeal. The subject matter of bargain was the railway 
“ proposed to be authorised,” with the powers of working it. Ii seemed 
to him unreasonable to suppose that the legislature would carry out this 
bargain by, in the first instance, making a free gift to the buyer of half 
the subject matter of the sale, and leaving the pric» of the residue only 
to be ascertained as provided and paid for by the buyer. It seemed to 
him that the à priori presumption here was that by the railway 
the undertaking was meant. They were dealing with a railway 
and not a tramway, and there was a presumption of permanence in the 
former which there was not in the latter. Нз agreed with the Court of 
Appeal that the word “ railway ” in its context was used as equivalent to 
the "undertaking" in the order itself. On that view the Court was 
relieved from the unpleasant duty of forcing the company to put up with 
what, in his opinion, would be something less than justice. For these 
reasons he thought the appeal should be dismissed. 

By a majority the appeal was allowed, with costs. 


— 


The Electrical Ageing of Flour.—J. N. Alsop's Letters 
Patent 14,006 of 1903. 


On Monday, Mr. Justice Parker commenced the hearing of a petition 
for the revocation of this patent. 

Mr. CRIPPS, K.C., on behalf of the owners of the patent, said it 
was for a process of bleaching or ageing flour which was of great im. 
portance and commercial value, it being in use in some 1,200 mills, 
60 or 70 of which were in this country. He thought the fight would not 
be as to ulility or commercial value, but whether at the time the patent 
was brought out there was a patentable subject matter entitling them to 
the benefit of the grant. The process consisted of subjecting flour to the 
action of air which had previously been subjected to the action of elec- 
tricity. The result of so treating the air was to produce a gaseous medium, 
which bleached or whitened the flour. In the old days millers had to 
keep their flour for months, but by this process it became prematurely 
aged and could be used at once. The patentee, an electrical engineer, 
was the first to subject flour to the action of a gaseous medium pro- 
duced generally by the action of an arc or flame of electricity and he devised 
at the same time a practical method of apparatus by which it could be 
carried out, and the apparatus itself was a patentable novelty. There was 
some doubt as to what the gaseous medium was, but no gaseous medium 
had been before produced which in its action on flour had the same result. 
The main feature of the invention as regarded the apparatus seemed to 
be that a comparatively low potential was used. By this the risk was 
run of the arc being broken, as the electrodes were separated when they 
got a certain distance apart. As they got apart there was further resist- 
ance for the are to get across. 

Mr. WALTER, K.C. (for petitioners): The voltage is 500. The ordinary 
arc voltage is 50. 

Mr. CRIPPS said he was going to compare it with machines of 5,000 
to 10,000 volts. To counteract the tendency of the arc to break, an 
induction coil was employed, the effect of which was to inercase the 
current just when it was wanted to be increased, and to allow the 
continuity of the arc even at a low potential. On the other 


hand, when the two electrodes were together, a short circuit was 
produced, the effect of which was to recharge the coil. The coil was, 
therefore, recharged and utilised automatically, and even with this low 
voltage they got an automatic continuity of the arcs which was essential 
for the working of the process, and, as a matter of fact, it worked with 
perfect success and without any practical difficulty at all. The patent 
was attackcd on the grounds of prior publication and invention, and 
tho petitionere, Messrs. Andrews & Andrews relied on patent granted to 
them for a chemical process in 1901, and on the specification of 
MoDougall, 

Evidence was given on behalf of respondents by Mr. J. SWINBURNE, 
who said that the gaseous mediums produced by the Andrews and 
McDougall processes were not the same as that prescribed and produced 
under the Alsop patent. He could not say in what way they differed 
chemically, but their effects were different. 

The case was proceeding when we went to press. 


Attorney-General v. Yorkshire (Woollen District) Electric 
Tramways (Ltd.) 


Mr. Justice BRAY gave judgment in this case on Friday last. 

The SOLICITOR-GENERAL, in opening the case, said the Inland 
Revenue sought to make the Compauy pay carriage duty on certain of 
their care. The Company's answer was that they were not liable to pay 
the;duty, as they were incorporated under the Light Railways Acts, and that 
their cars were not to be treated as ordinary tramcars, but as railway 
carriages. His contention was that the cars were propelled upon a 
track laid along public roads, and that the cars were liable to carriage 
duty. The Inland Revenue sought to make the Company pay carriage 
duty on 12 of the cars. 

His LORDSHIP: You say that these cars are propelled upon a road 
or tramway ? 

The SOLICITOR-GENERAL: I say it is a tramway constracted upon 
a road and that it is not a railway at all; therefore it comes within the 
words of the section, ‘‘ drawa or propelled upon a road or tramway.” 

Mr. DANCKWERTS, K.C., contended that the cars were not liable to 
the duty. as it was a railway constructed under an order granted under 
the Act of 1896. The Court of Appeal laid it down that tramways were 
things which were constructed under the Tramways Act. 

His LORDSHIP, in giving judgment, said that to his mind it was 
obvious that the intention of Parliament by the Act of 1896 was that light 
railways should be treated as railways as distinct from tramways. The 
act and the authorities made it clear that the company’s railway was a 
light railway, and he had nothing to do except to decide that it was a rail- 
way within the meaning of the section of the act, and those carriages not 
being propelled elsewhere than on a railway were not subject to duty. 
Therefore he dismissed the information, with costs. 


Lynch v. Macartney, McElroy & Co. 


On Monday the Court of Appeal (the Master of the Rolls, Sir Gorell 
Barnes and Lord Justice Kennedy) delivered judgment in this application 
of defendants for judgment or a new trial on appeal from the verdict and 
judgment at the trial before Mr. Justice Bigham and a common jury. 
The facts were given in our issue for May 3. 

Lord Justice KENNEDY, who read the judgment of the Court, said 
they had come to the conclusion that the learned judge was right in 
leaving the question of libel or no libel to the jury, but they wera clearly 
of opinion that the damages awarded by the jury were grossly excessive. 
There was no evidence of actual malice on the part of defendants. The 
alleged libel was only published in one newspaper in Malta, where plain- 
tiff neither resided nor had any occupation. In these circumstances the 
case must go down for a new trial. 

Subsequently it was announced that the parties had come to terms. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


There are vacancies for two premium pupils at Bedford Corpo- 
ration electricity works. Particulars from the borough electrical 
engineer (Mr. К. W. L. Philips, A M. I. E. E.), Cauldwell-rodd, 
Bedford. Seo also an advertisement. 

An electrician is wanted to take charge, under works manager, in 
an old-established cable factory in England. Applicants should be 
young, energetic and good mathematicians and have had previous 
experience in testing both rubber and paper core made to Govern- 
ment specifications, and also be familiar with high-pressure testing 
apparatus. See an advertisement. 

A junior shift engineer is required for a hydro-electric power 
station in the Snowdon district. Candidates must have mechanical 
and electrical training, and be conversant with e.h.t. three phase 
working, Ke. Commencing salary 82s. 6d. per week. Applications 
to the Chief Engineer, North Wales Power & Traction Co. (Ltd.), 
Llanberis, R.S.O. See an advertisement. 

А c.c. armature winder not less tban 30 years of age is required 
by the Barrow Hematite Steel Co. (Ltd.) Applications to the 
electrical engineer to the company, Barrow-in-I'urness. See an 
advertisement. 

An electrical engineer is wanted to look after plant, consisting of 
two dynamos, water tarbine aud overhead mains. Wages not ov er 
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35s. per week. Applications to Mr. Е. R. Webb, Old Bleach Linen 
Co. (Ltd.), Randalstown, co. Antrim, Ireland. See also an adver- 
tisement. 


A lecturer in electricity and physics is required in September 
next at the City of Birmingham Municipal Technical School. Com- 
mencing salary £140. Particulars from the secretary (Mr. George 
Mellor), Suffolk-street, Birmingham. 

An assistant superintendent of telegraphs is required for service 
in Ceylon. Candidates must be qualified telegraph engineers and 
possess а thorough knowledge of Morse signalling. Engagement 
three years. Salary £300, rising to £350 per annum by annual 
increments of £25. Applications to the Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W., by July 29. 


An assistant lecturer and demonstrator in applied mechanics and 
engineering design and drawing is wanted at the University of 
Liverpool. Salary, £100. 

An instructor in wireman’s work, for one evening a week, is 
required at the Municipal Technical Institute, West Ham. Com- 
mencing salary 10s. per evening. Further particulars from the 
Principal, at the Municipal Technical Institute, Stratford, E. 

Two telegraph construction foremen are required in Southern 
Nigeria. Salary £20 and £25 a month respectively. Applications 
to the Crown Agents for the Colonies, Whitehall-gardens, London, 
S.W., by 81st inst. 


A professor of civil engineering (Ез.500 per month) and а pro- 
fessor of mechanical engineering (Rs.500 per month, rising to Rs.1,000, 
with а pension) are required at the College of Engineering, Madras. 
Applications to the Secretary, Publie Department, India Office, 
London, S.W., by July 31. 


Mr. Rogers, of Warrington, has been appointed chief assistant 
engineer at Dewsbury. 


Mr. Mickenzie has been appointed power-house foreman at 
West Ham at £8. 10s. per week. 


Mr. W. E. Hart, deputy town clerk of Sheffield, has resigned, 
having been appointed solicitor to the National Telephone Co. 


— - c i eM cu 


BDUOATIONAL NOTICES. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 80 to Oct.5. Tae 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. Н. Pruen, Armstrong College, 
Newcastle-on-Tyne. See an advertisement. 


City and Guilds of London Institute.— The entrance examina- 
tions of the Institute’s Colleges are heldin September. Particulars 
of the entrance examinations, scholarships, fees and courses of 
study may be obtained from the respective colleges or from the 
head offices of the Institute, Gresham College, Basinghall-street, 
Е.С. The City and Guilds Central Technical College, Exhibition- 
road, W., is & college for higher technical instruction for day 
students not under 16 preparing to become civil, mechanical, or eleo- 
trical engineers, chemical and other manufacturers or teachers. 
The College is а school of the University of London in the 
Faculty of Engineering. The City and Guilds Technical College, 
Ficsburr, is a college for intermediate instruction for day students 
preparing to enter the engineering and chemical industries, and for 
evening students. 

At the meeting of the Council on 22nd inst. the diploma of Associate 
cf the City and Guilds Institute was awarded to the following matriculated 
third-year students of the Central Technical College who have completed 
в full course of instruction in electrical engineering as prescribed by the 
Council: J. W. Wheeler (Siemens Medal and Premium), C. H. Harvey, 
A. Collins, P. E. Hosegood, A. Kinnes, C. Н. Toms, C. G. Barker, В. Р, 
Abel, Н. R. Rivers-Moore, Н. E. Parry, L. N. Vine, J. O. P. user, J. M. 
McG. Whellens, L. G. Dalais, C. A. Schurr, L. B. Sparks, G. E. W. Broade, 
E. Н. Child, W. R. Harding, B. A. Tubini, C. H. Lauth, J. B. G. North- 
cott, C. Latham, L. T. Young, Н. L. Bazalgette and J. McL. Donald. 
The diploma was also awarded to 55 students in civil and mechanical 
engineering and to six students in chemistry. In addition to the above, 
certificates have been awarded to 25 matriculated third-year students who 
have completed a full course of instruction at the Central Technical 
College and to 66 students who have completed a full course of instruc- 
tion a$ the Technical College, Finsbury, 

Northampton Polytechnic Institute.— The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com- 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms. 
Particulars as to fees, &c., can be obtained at the Institute, St. John’s 
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street, Clerkenwell, E.C., or on application to the principal, Dr. R. 
Mullineux Walmsley. 


Hartley University College, Southampton.—The next session 
begins Sept. 25. At this college there are day courses in civil, 
mechanical and electrical engineering. Prospectuses, &c., from the 
Registrar. 


Bath.—The Electric Lighting committee recommend the Council 
to accede to Mr. E. Schenk’s request for a further extension of 
time (until March 8, 1908) for completing the purchase of the 
electricity undertaking, subject to Mr. Schenk’s immediately paying 
a substantial deposit, which shall be unconditionally forfeited in 
the event of the scheme not going through. 


Battersea (London).—The Lighting committee have informed 
the L.C.C. that, in accordance with the suggestions of their chief 
engineer, they are prepared to arrange for the electric cables in 
main thoroughfares to be laid at а minimum depth of 3ft. 6in., 
and in other thoroughfares at 2 ft. 6 in. 

The committee have authorised the laying of additional feeders, distri- 
butors, &c., so as to provide for next winter’s load, at an estimate of 
£2,830. 

Beckenham.—Sanction has been receivel to a further loan of 
£5,460 for electricity supply. 

Belfast.—On the recommendation of the city electrical engineer 
(Mr. Bloxam) a revised scale of charges for electric current has 
been adopted. 

Mr. Bloxam estimates that the reduction will be equivalent to £2,000 
per annum, but the anticipated increase in receipts is £10,000. Roughly 
speaking, the revised rate means a reduction of 2d. per unit on each of 
the various scales, 


Bideford.—A company has given notice of intention to apply for 
а provisional electric lighting order. 

Birkenhead.— In future the charges for electrical energy for 
power and heating will be as follows: First 500 units per quarter, 
2d. per unit; from 1,500 to 5,000 units, 14d.; each additional unit 
in excess of 5,000, 1d. 


Edinburgh.—Last week the Electric Lighting committee con- 
sidered the question of the disposal of the year’s surplus on the 
electric lighting accounts. 

The convener (Councillor A. A. Murray) moved, and Bailie Carmichael 
seconded, a resolution that, after devoting £1,055 of the surplus to bring- 
ing the reserve up to its maximum. the balance (£9,920) be applied to the 
reduction of capital expenditure. | 

Councillor Cowan moved an amendment that the £9,920 be devoted to 
relief of rates, 

After discussion the resolution was adopted by 5 votes to 3. 

On Tuesdny the Corporation decided to apply the balance to relief of 
rates. 

Bgham.—Woking Electric Supply Co. proposes to obtain a pro- 
visional order for this district. 


Electricity in Small Urban Areas.—At Saturday's meeting of 
the Urban District Councils’ Association, Mr. J. W. Benson, chair- 
man of the Ilkley Gas and Electric Lighting committee, contri- 
buted a Paper on ** The Supply of Electticity in Small Urban Areas.” 

Mr. Benson said the acquisition of public undertakings by local autho- 
rities had had the effect of narrowing down the scope available for the 
speculative capitalist to such an extent that at present, where there 
appeared the slightest available opening, he at once came on the scene, 
no matter whether required or not. That was particularly the case with 
respect to electric lighting in small urban areas which from year to year 
formed the hunting ground of the capitalist anxious to discover fresh 
fields for investment. As the result of such speculative enterprise, the 
councils of small urban districts were continually being put to serious 
expense in defending their interests ageinst promotors cf electric 
lighting schemes, and, in some cases, in order to stave off invaders, 
Councils had no alternative but to take an electric lighting order 
themselves, or otherwise to permit outsiders to come ip, and, if the 
council happened to own the gasworks supplying its own district, 
enter into competition with the ratepayers themselves. The result 
of a small urban council obtaining an electric lighting order was anything 
but satisfactory, for such small schemes could very rarely be carried out 
by a council except at serious loss, which was bound to fall on the rates. 
If local government were to maintain its position against private enter- 
prise, and continue to maintain all public services for the public benefit, 
some way of avoiding this loss must be found, and he suggested as a 
possible colution of the problem that county councils should be vested 
with electric lighting powers for the whole of each county area con- 
trolled. By this meansa county council would be in a position t» link up 
two, three or more small urban districts, or even parts of rural districts, 


and supply the whole with electricity from one centrally-situated gene- 


rating station. Such а scheme could be carried out far more economi- 
cally and profitably than if each district had to provide its own site, 
buildings and generating plant, and it would obviate the continual cost 
and annoyance entailed upon small urban districts in endeavouring to 
prevent themselves being placed at the mercy of the speculative capitalist, 
whose sole aim was to obtain a foothold in any district for profit-making 
purposes. He moved а resolution accordingly. 

An amendment proposed by Mr. Lees (Beckenham) and seconded by 
Mr. DAN E (Ilford), that the resolution be altered so as to provide that local 
authorities be vested with powers to combine areas for el:ct.ic light and 
power purposes, was accepted by Mr. Benson and carried unanimously. 
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Farnborough.— The Woking Electric Supply Co. and the Mutual 
Electricity Supply Co. propose to apply for provisional «rders. 


Finchley.—Instead of borrowing £16,880, as recently decided by 
the Council, it has now been resolved to borrow £22,000— £12,000 
for plant and £10,000 for extensions of mains. 

The report of the consulting engineer (Mr. A. H. Preece) on the 
condition of the undertaking hasbeen received. It is reported that 
Mr. Preece suggests the advisability of considering the question of 
taking energy in bulk from the North Metropolitan Electric Power 
Supply Co. or other authorised undertakers. 


Fraud.—Last week Sheriff Robertson, of Aberdeen, committed 

Wm. Taylor (described as an “ electrical engineer) on four charges 

‘of fraud and one of attempted fraud, alleged to have been com- 
mitted between June 11 and 22. : 

It was alleged that he induced two firms in Aberdeen to supply him 
with 20 electric Jamps (valued at £1. 1s. 8d.) and 50 electric lamps 
(valued at £3. 7s. 3d.), and two Glasgow firms to supply him with 250 and 
93 electric lamps, under false pretences. 

It was stated that Taylor, on getting out on ticket-of-leave a few weeks 
ago, obtained employment in the Aberdeen electricity department, but 
was only there about a week when his services were dispensed with. 
The accused then engaged in the alleged fraudulent practices. 


Gloucester.—A special meeting of the City Council was held on 
Wednesday to consider the municipal light railway undertaking. 
Ultimately it was decided to appoint a special committee to inquire 
as to whether the tramways could be let on lease upon favourable 
terms. 


Gravesend.—On Wednesday the Council again discussed the 
question of giving a supply of electricity in Northfleet, but it was 
decided by a majority of. one to adhere to the former decision not 
to give such supply. 


Grimsby.—An unopposed inquiry was held here last week into 
the Council’s application for sanction to borrow £3,825 for exten- 
sions of the electricity undertaking. 


Halifax.—As a concession to the working-class passengers, the 
Tramways committee have adopted a suggestion of the general 
manager of the tramways(Mr. F. Spencer) that half fares be charged 
on all 1d. stages before 8 a.m., afterwards the charge to remain as 

at present, the arrangement to be tried for 12 months. 

Mr. Spencer's annual report on the tramways states that the 

‘total revenue during the past year was £77,995, and there was a 
nett loss of £1,677. The income had been seriously affected by the 
timidity of the public in consequence of the North Bridge accident 
and the strike of employés. 


Hammersmith.—The. Electricity committee have reported on 
the чоп of supplying electric current to the Franco-British 
Exhibition at Wood-lane. 

The estimated maximum amount of current required will be 2,400 kw., 
and to supply the whole of this demand from the Council’s own works 
would involve a heavy outlay (£27,770) for additional generating plant 

and extra mains. The committee did not think the Council would be 
, justified in incurring this expenditure in view of the temporary character 
of the supply. The Kensington and Notting Hill Electric Lighting Com- 
panies had offered to supply the Council with h.t. current in bulk to the 
extent of 1,300kw. to 1,400kw. from May 1 to Oct. 1, the Council to 
. guarantee a minimum quantity of 1,000,000 units. The charge to 
the Council would be 0:84, per unit, which would be reduced to 
0:75d. for any quantity over 1,000,000 units supplied. The estimated 
capital outlay in connection with this scheme, which would allow ofa 
maximum supply of 1, 200 kw. from the Fulham Palace-road Works, 
would be as follows: Augmenting two mains and additional feeders 
£5,577, less estimate of work required to meet ordinary requirements in 
Shepherd’s Bush £920. Cost of mains from bulk station to exhibition 
grounds £1,000. In addition, there would be cost of providing static 
transformers for reducing the pressure of the alternating current, and of 
converters for transforming the alternating current taken from 
the companies into continuous current, estimated at £3,500, bring- 
ing the total estimated capital outlay to £9,157. The estimated 
working expenses of the Council in connection with the supply 
for one year, including the purchase of current, is £6,577. The 
committee think the Council could safely undertake to supply the 
required current upon the terms following: (1) Tho exhibition autho- 
rities to deposit ав security £1,000; (2) the authorities to guarantee 
a minimum payment of £10,000 for current consumed between May 1 
and Oct. 31, the rate of charge to be from sunset to sunrise 2d. per unit, 
from sunrise to sunset Id. per unit; (3) current to be delivered in 
bulk at the boundary of the exhibition grounds, the whole of the diatri- 
bution to be carried out by the exhibition authorities ; (4) the maximum 
demand to be 1,200 kw. a.c. and 1,200 kw. d.c. The committee anticipate 
that the total income will be considerably in excess of £10,000, and that 
the Council will derive & fair profit from the supply. 

The Executive committee of the exhibition had agreed to acoept these 
terms, and the committee have, therefore, agreed, subject to the Council's 
sanction, to supply on the above terms, and to accept the offer of the 
Kensington and Nottiog Hill Electric Lighting Companies. 


Herne Bay.— М оѕвгз. Foote & Milne and Mr M. Parker notify their 
intention to apply for a provisional electric lighting order. 


Liverpool and District Electrical Association.—The first meet- 
ing of the members of this Association was held on the 16th inst. 

In the unavoidable absence of Mr. J. E. Lloyd Barnes, the chair was 
occupied by Mr. J. J. Richardson. The scheme of the association was 
explained by Mr. S. Fritb, the promoter and hon. secretary, supplemented 
by remarks from the chairman. It was decided that the present com- 
mittee should continue to carry on the business for three months, when the 
question would come up for further consideration. On Saturday week 
the association pay a visit to Formby power station. 


London County Council.—On Tuesday the adjourned recom- 
mendation of the General Purposes committee was submitted, 
recommending that the Prime Minister be asked to receive a depu- 
tation to urge on the Government the necessity of securing the 
immediate establishment of а London Traffie Board on the lines 
indicated in the report of the Royal Commission. 

Mr. Sankey, in moving the adoption of the report, said it was argued 
that the Council was the proper body to carry out the duties of the pro- 
posed Traffic Board, but the fact that they were the owners of the tram- 
ways would make them biassed, and he thought the Council would not 
be & competent body to deal with the subjeot. 

Sir Joun W. Benn moved an amendment to refer the matter back, 
and contended that London was gradually emerging from its traffic diffi- 
culties. If the Council did its duty there would be no need for any 
advisory board. | 

The amendment was defeated by a large majority, and the recommen- 
dation adopted. | 

Tramway Buildings.—The Highways committee were authorised to 
obtain tenders from selected firms, together with sealed estimates from 
the Works committee, to be considered concurrently fur the erection of 
(1) the first portion of the central oar repair depot; (2) the Tooting tram- 
ways sub-station ; and (3) the first portion of the Bow tramways car shed. 

Surface-Contact System.—The adjourned report of the Highways oom- 
mittee was brought up, recommending the reconstruction of the Aldgate 
to Bow tramways on the G.B.” surface-contact system, the work to be 
carried out by Messrs. Dick, Kerr & Co. (Ltd.), and the entering into of 
an agreement with the G.B.” Surface Contact Co. for the payment of 
certain royalties. 

Mr. Gorpon moved the report be referred back, and said before the 
Council made such an experiment more information sbould have been 
supplied regardiog running and maintenance expenses of the system. He 
had obtained figures from Lincoln which showed that the cars there 
weighed 10; tons, and they consumed 1} units of electricity per car-mile. 
Their cars in London weighed 134 tons and they would take 1:6 units of 
electricity ageinst 1:4 units at present. Ia Lincoln live studs had been 
left which was а matter affecting public safety. 

Mr. Goopnicn seconded the amendment. 

Mr. №. Comen pointed out that other systems of surface contact were 
at work in more populous towns than Lincoln and he would like to know 
that other systems had been properly investigated. 

Sir J. W. Benn quoted from the report of the officers who visited the 
Continent in 1902 on surface-contaot systems, in which they pointed out 
that there were various practical difficulties and daugers in their use. 
The “ G.B.” system was not, however, reported upon by the officere. 

Mr. McKinnon Woop said they had to experiment to the tune of 
£72,000 because the local authorities objected to the use of the overhead 
system which was at work in hurdreds of places. This was a matter 
which those associated with him would take no responsibility for. 

Mr. WHITAKER Тномрвох said they felt the time had come when some 
experiment was necessary. Members had protested against the heavy 
outlay, but the committee felt that London, being a big place, required 
a substantial experiment, and that London would not be satisfied with an 
experiment in а hole-and-corner way. They felt that the surface-contact 
system should be tried under circumstances where there should be no 
doubt hereafter as to its success. The officers and committee had con- 
sidered the matter for months, and the officers had examined all the systems 
at work in England, with the result that they reported that the G.B.” 
system was the only one they could conscientiously recommend for use 
in London. The G.B.” system was the only one iu which ths studs were 
flush with the road, and another advantage was that they lessened the 
quantity of metal used in the road. They would also do away with the 
expense of cleansiog the conduits. 

The amendment was defeated and the recommendation adopted. 


Manchester.—The members of the Electricity committee made 
their annual inspection оз Thursday last of the various works under 
the supervision of the Street Mains sub-committee. 

Councillor Атллвом, who acted as guide, said that in addition to the 
three electricity generating stations in S: uart-strest, Bloom.street aud 
Dickinson-street, there were 20 sub-stations on Corporation premises 
in the city and in the various ont-districts within the area of supply, 
besides transforming stations on the premises of a number of large 
consumers. There were over 822 miles of main conductors laid, ex- 
clusive of services. The present area of supply was approximately 
23 £q. miles, and the total authorised area of supply 44 sq. miles. 
Extra high-pressure mains had been laid during the year in con- 
nection with three-phase supplies to a number of large works, and 
additional low-pressure feeders had been laid in the city to supply 
other firms. Distributing mains had been laid to supply the Denton 
Technical Schools. Traction feeders had been laid in connection with 
the tramway service to Sale and Altrincham. During the year about 
600 new consumers had been connected, making a total of 6,989. The 
increase in connections of private consumers had been equivalent to 
187,000 8 c.p. lamps, making the total to March 1,035,000. The sales of 
current during the year ended March last were: For tramways over 
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24,000,000 units, for lighting over 12,000,000 units, for power over 
10,000,000 units, and for public lamps 91,000 units, the total sales exceed- 
ing 47,500,000 units for the year. The total was 14,000,000 units in 
excess of the Liverpool figures, and, with the exception of Glasgow, was 
treble that of any other municipal electricity undertaking in the king- 
dom. He (Mr. Allison) claimed that the Electricity committee were 
efficient allies of that department of the Corporation which was trying to 
do away with the smoke nuisance. 


Dr. A. W. Brightmore held an official inquiry on Tuesday into 
the application of the Council to borrow £112,850 for extensions of 
the electricity undertaking. 

The deputy town clerk (Mr. T. Hupson) gave particulars of the progress 
of the electricity department. The loan was needed (he said) partly for 
new machinery at Dickinson-street, Bloom-street and Stuart-street sta- 
tions. For these works £5,752 was required. With regard to Dickinson- 
street and Bloom-street, it was expected that the new plant would effect 
а saving of about £1,000 a year in the coal bill. For mains £60,498 was 
required for transforming plant at sub-stationsand on consumers’ premises 
£32,000, and for additional plant at distributing stations £14,600. The 
expenditure was necessary because the business was continually growing. 
The amount would be exhausted in three years.. A new suspense account 
would be opened, and he undertook, when the expenditure was completed, 
to render a full statement as to the amounts expended, similar to that 
which was given in relation to the £72,000 the committee had previously 
been authorised to borrow. The electricity department had never 
been a charge upon the rates, and, as far as could be seen from present 
experience, it never would be. The committee had inserted in their 
last estimate £10,000 as a grantin aid of the rates. The terms of 
repayment proposed were for generating stations and mains 25 years, and 
for new plant at sub-stations or consumers’ premises and additional plant 
at Corporation distributing stations 20 years. 

The chairman of the Electricity committee (Councillor Номавтн) also 
spoke in support of the application. 

Mr. S. L, Pearce, chief electrical engineer, ga vo technical details of the 
work proposed to be done. 

- There was no opposition, and the application was supported by the 
Property Owners’ and Traders’ Associations. 


Maryport.—Messrs. Foote & Milne intend to apply for a pro- 
visional electric lighting order. 


Marlborough.—The Board of Trade have informed the Council 
that they intend to revoke the electric lighting order (1905) owing 
to the promoters having failed to make the necessary deposit. 


` Oxford.—The City Council have decided to accept the guarantee 
of Martin's Bank in £50,000 for the purchase of the old tramways. 


Provisional Orders Revocation.—The Board of Trade have 
revoked the Ilkley Electric Lighting Order, 1901, as from July 16, 
and the Henley on-Thames Electric Lighting Order, 1906, as from 
July 18. 


Provisional Order Transfers.—Tyldesley with Shakerley District 
Council give notice of intention to transfer their powers under their 
1902 Electric Lighting Order to the Lancashire Electric Power Co., 
the pecuniary consideration being £480. 

Little Hulton intend to transfer their powers under the 1905 
Order to the same company. The consideration is £160. 

Little Lever Council have given similar notice with regard to 
their 1905 Order and Kearsley Council with regard to their 1907 
Order. The monetary considerations are £177 and £337 respec- 
tively. In all the above cases the Councils have power to repurchase 
at the end of the first seven or any subsequent seven years. 


Rawtenstall.—The Council have applied for sanction to borrow 
£29,000 for electricity supply. 

Mesers. Lacey, Sillar and Leigh have been instructed to prepare the 
necessary plans and estimates. It has also been desided to make an offer 
to the Rossendale Valley Tramways Co. for their undertaking, which is 
to be converted to electric traction by the Council. The proposal of 
Bacup Corporation that Bacup, Rawtenstall and Haslingden should com- 

. bine in purchasing electricity in bulk from a private company has been 
rejected. 


.Bevenoaks.—The Mutual Electricity Supply Co. intend to apply 
` {ог a provisional order. 


Sheffield.—A special committee has been appointed to investigate 
the financial position of the electricity undertaking, with power to 
take all necessary steps to obtain advice and assistance in order to 
ZATU the position of the undertaking, financially and commer- 
cially. 

The committee comprise the Lord Mayor (Ald. Styring), Sir J. Jonas, 
Sir Wm. Clegg, Ald. Franklin, Ald. Hughes, Councillors Neal, Kelley, 
Baker and Henderson. 


. Stepney (London).—A special meeting of the Council was held 
on Wednesday to further consider the question of the future exten- 
sion of the electricity undertaking. 

The Electricity committee reported that complication and differences 
of opinion had arisen owing to the reports presented by the Finance and 
General Parposes committees. They recommend the Council to rescind 
the several resolutions already passed and reconsider the whole matter. 
This was agreed to unanimously. 

Councillor Gorpon then moved That the Council do forthwith proceed 
with the development of the Blyths Wharf scheme, the Electricity committee 

. to prepare plans and specifications for submission to the Council.” He 


said it was essential that they should enlarge their undertaking. For the 

past three years they had been in negotiation with all the companies 

who were prepared to supply them with current in bulk, but the terms 

offered were too high. The Council's officers would prepare the plans 

I e ен would be employed. The resolution was carried by 
votes to 1. 


Stoke Newington (London).—The Borough Council has received 
a cheque for £641 from the North Metropolitan Electric Power 
Supply Co. on account of deficit on the electricity undertaking. 


Technical Libraries.—At the meeting of the board of directors 
of the Manchester Chamber of Commerce on Wednesday the follow- 
ing resolution was put forward on behalf of the chemical and 
engineering sections of the Chamber, and was adopted :— 

That representations be forthwith made to the Libraries committee 

of Manchester Corporation urging the committee to provide technical 
literature and—in addition to British and American patents — copies of 
foreign patents for the use of those engaged in the industries of this 
district, as such persons have not the means of obtaining otherwise the 
up-to-date information which is required.” 
. The Board further appointed a committee, consisting of the officers of 
the chemical and engineering sections, to which was added Dr. Hutton, 
of the Victoria University, with authority to wait upon Mr. H. Plummer, 
chairman of the Manchester Free Libraries committee, to urge upon him 
the desirability of the plan suggested in the resolution. 


Tewkesbury.— The Council have applied for an extension of 
their electric lighting order, with a view to its transfer to a company. 

Xm Foote & Milne notify their intention to apply for a fresh 
order. 


West Ham. —An order has been given for the delivery of the 
second turbo- generator, which had previously been ordered for 
July, 1908, and a bonus of £270 is to be paid for delivery in four 
months. 

The borough electrical engineer (Mr. A. H. Seabrook) has reported 
that the maximum load is now 1,000 kw. above that of the same period last 
year, and is still increasing at a rapid rate. There was 600 kw. to go on 
before Christmas, and not sufficient spare plant in the event of a stop - 
page of the present turbo- generator to carry tlie loa 1 without serious 
risk of interruption of supply. | 


Willesden.— The electrical engineer (Mr. J. G. Bruce) has re- 
ported on the subject of additional means of supplying electricity 
to the Cricklewood and Willesden Green districts. 

The requirements of the moment, he suggests, might be met by 
running a second feeder similar to the first, at a cost of £5,500, but as an 
alternative Mr. Bruce recommends the laying of high-tension feeders 
continuing with а smaller cable. The laying of the cables in this case 
would cost £4,800, whilst other plant would cost £400, total £5,200. The 
further cost of laying a feeder to meet certain special demands would 
be £350, and the plant would cost £300. The total cost, therefore, of 
relieving the existing feeder and bringing the Council into a position to 
supply the northern portion of the area would be £5,850. 

Both schemes were submitted to Mr. E. Т. Ruthven-Murray, who 
reported in favour of the scheme for the extension of the supply area in 
the northern portion of the district, and the Electric Lighting committee 
have, accordingly, decided to apply to the Board of Trade to sanction it. 

There are 1,787 consumers, representing the equivalent of 86,749 8 c.p. 
lamps, connected to the mains. 8 


Wolverhampton. — An inquiry was held on Tuesday into the 
. of the Council to borrow £35,000 for extensions of the 
electricity undertaking. 

The town clerk (Mr. Н. Bnkvirr) said the money was wanted to extend 
the generating station, including four new boilers and four generating 
sets, and to extend the mains. Recently an important contract to supply 
Messrs. Bayliss, Jones & Bayliss with energy had been entered into, and 
that would involve an expenditure of £16,000 for generating plant. In 
addition, they would have to cope with the general demand for electricity 
and the growth of the undertaking. Current would be transmitted to the 
works of Messrs, Baylias, Jones & Bayliss, where it would be transformed. 


Workhouse Lighting.—Chelmsford Guardians have appointed 
@ committee to consider the advisability of adopting electric 
lighting at the workhouse. | 

Walsall Guardians have decided to ascertain the cost of wiring 
their workhouse. | 


York.—Last week the Tramways committee reported to the City 
Council on the question of the conversion of the local tramways to 
electric traction. 

Certain routes were selected for conversion, and the committee's esti- 
mates of cost were based on their suggestions being adopted. It was 
recommended that a double track be laid on all the routes (comprising а 
total length of 5 miles 5 furlongs) with the exception of about 250 yds. 
The cost of equipping the lines on the overhead system was estimated to 
be £110,917, and on a surface contact system £119,959. 

The adoption of the committee's report was moved and seconded, but 
the City sheriff (Councillor METER) moved an amendment that the report 
be referred back, with instructions to ascertain from the Light Railway 
Commissioners whether a clause could be inserted in an order for the con- 
struction of electric tramways in the city to the effect that the Cor- 
poration should not work tramways themselves without taking a poll of 
the citizens, and that they should be authorised to take such poll. This 
was adopted 
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Outings.—On Saturday, July 18, the annual outing took place at 
Blackpool of the employés of Mountain & Gibson (Ltd.), Elton 
Fold Works, Bury (Lancs.). 

The dinner (kindly provided by the directors) was partaken of at the 
Winter Gardens, in the Victoria Hall, where 215 sat down to a very en- 
joyable meal. 

After dinner, Mr. WII ks, general foreman, proposed a vote of thanks to 

the directors, and this was seconded by Mr. Втвлр, chief draughtsman. 

Mr. Mountain (managing director and secretary), replying on behalf of 
the directors, met with a hearty reception, and said he was very pleased 
to meet so many of the men, as it showed good feeling between the em- 
ployers and employes, and he hoped by next year they would increase in 
numbers, аз they had done in the past year, there being nearly double the 
number present on this occasion. 

Mr. Gipson algo received a hearty reception, and said he was pleased to 
meet all the men, as the firm was increasing so rapidly. He wanted 
them to feel they were aharing in the prosperity of the firm, as they (the 
directors) could not do without them. He was glad to say, as most of 
them knew, they had a lot of orders in hand; there was still more to 
come, and he hoped there would be double the number of employes; pre- 
sent at next year’s dinner, as there was every prospect there would be. 

Mr. Mountain proposed a vote of thanks to the committee for the 
excellent arrangements in connection with the outing. This was seconded 
by Mr. Нлмтітом (works manager). 

Mr. TATTERSALL, cashier of the firm and hon. sec. to the Onting Com- 
mittee, briefly responded. 

In spite of the vagaries of the weather a very pleasant day was spent. 

The first annual outing of the West Ham Corporation electricity 
department took place on Saturday to Stanstead Abbotts, in four 
four-horsed brakes, the party numbering 104, all employed in the 
various grades of the department. 

Mr. A. Н. Seabrook (engineer and manager) and Mr. Ald. Littler, chair- 
man of the Electric Lighting and Tramways committee, were of the 
party, as were Messrs. W. Davis, J. Halsey, J. Storey and W. J. Wood. 
ward, members of the West Ham Electrical Contractors’ Association. 
After a brief stay at Woodford, where the company was photographed, 
Stanstead Abbotts was reached and dinner was served. The speeches 
were short and to the, point, and were made by Ald. Littler, Mr. Seabrook 
and Mr. Woodward. The weather was delightful, and a very successful 
outing resulted. It is hoped to make the outing a regular annual fixture. 

The annual outing of the staff of the Harrow Electric Light Co. 
(to Streatley, Berks.) took place on the 17th inst. After lunch the 
party engaged in sports, and a cricket match was played between 
the works staff and the office staff, the latter winning by 29 runs. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Broughty Ferry.—The accounts of the electricity department 
for the past year were approved by the Council last week. 

The convener of the Electricity committee (ex-Bailie Lindsay) said 
they began the year with a debit balance of £73. 5s. 6d., and ended with 
a credit balance of £53. 16s. 3d. The units generated had increased by 
26,000; the revenue by £244. The cost per unit was 14d., against 2:09d. 


Coventry.—The accounts of the electricity department for the 
year ended March show a profit of £5,114. 14s. 1d., of which £1,000 
has been voted to the relief of rates and the balance placed to re- 
serve. A feature of the past year has been the increased demand 
for electrical energy for power. 


Ealing.—The annual report of the borough electrical engineer 
(Mr. J. D. Knight) states that the price of current was reduced 
during the year, the average being 0-17 d. per unit less than last year. 

1,487,221 units were sold, against 1,378,334 last year. The year’s in- 
come was £1,187 more than in 1905-6, amounting to £26,056. The col- 
lections from slot meters increased by £300, and meter rents increased by 
£100. £5,940 has been provided out of revenue for repayment of capital 
and £5,528 for interest. After paying all expenses the gross profit was 
£13,408. 9s. 7d., but after deducting interest and sinking fund the net 
profit was £1,768, 5s. 1d. The reserve fund amounts to £5,026. The 
total cost per unit sold was 8:87d., or, excluding interest and sinking fund, 
1:993d. 370 new consumers were obtained, bringing the total to 3,271. 


Gravesend.—The total expenditure on electricity supply to 
March 31 was £63,726, an increase of £3,387 on the year. 

The total income was £8,986. Expenses were £4,769, leaving £4,029 
to be carried to nett revenue account. Interest came to £2,049, instal- 
ments of principal and money borrowed £1,745 and payments to reserve 
£786, leaving £244. 15s. 6d. 


Mansfield. — For the past year there was a gross profit of 
105 : 9s. 1d. on the electricity undertaking, against £9,949.12s.10d. 
in -6. 

After paying interest (£2,166. 28. 5d.) and sinking fund (£1,180. да. 7d.) 
there was a nett profit of £521. 14°. 1d., of which £300 has been voted to 
relief of rates. There are 350 consumers, representing the equivalent of 
20,517 8¢.p. lamps connected, increases of 68 consumers and 4,293 8 c.p. 
over last year. There are 57 motors of 200 н.р. connected. 919,551 
units were sold, including 505,638 units to the tramways department, 
and 413,913 for private lighting, power, &c. 

Motherwell —During the past year 50 new consumers (repre- 
senting 13,478 8 c. p.) were connected to the electric lighting mains, 
against 98 consumers and 15,572 8 с.р. in 1905-6. The total con- 
nections are equal to 74,464 8 c.p. 

The units sold were 1,527,299, compared with 1,168,038, an increase of 
359 261 units. (30 per cent). The total works’ cost amounted to 


increase of 81). 
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£4,880. 14s. 9d. (0°68d. per unit), compared with £3,557. 16s. 54. (0°73d. 
per unit)) for an output of 1,168,038 units. The total revenue expendi- 
ture was £4,813. 4s. 1d., compared with £3,937. 193. 3d., an increase of 
£875. 4s. 10d. The total income was £10,138. 15s. 1d., compared with 
£9,264. 14s. 3J., an increase of £874. 03, 101., although the charges for 
lighting and power were reduced last year by 15 per cent. and 381 per 
cent. respectively. After deducting expenditure, the gross profit was 
£5,325. 1189. Interest amounted to £2,295. 14s. 6d.; sinking fund to 
£2,300, leaving a net profit of £729. 16s. 6d. 

The accounts have been passed and it has been agreed to clear off ex- 
penditure on free wiring amounting to £411. 4з. 4d. out of profit, and to 
carry the balance to reserve. 


Oldham.—The accounts of the electricity department for the 
year ended March show & total capitalexpenditure of £281,079. 8s. 8d., 
an increase of £4,916. 0. 11d. on the year. 

The gross revenue was £35,896. 93. Gd. and the expenses 218, 212.68. 9d., 
leaving £17,684. 28. 9d. to meet interest, sinking fund, &c. The net 
profit was £1,459. 11s., and after deducting the deficit from 1906 there 
was a balance of £91. 128. 2d. to be carried forward. Tho units sold (ex- 
clusive of traction) were 1,127,916, comparel with 1,041,480, an increas3 
of 83,436 (7:99 per cent.), tbe revonue being £13,902. 1s. 118., against 
£13,185, 14s. 5d., an increase of £716. 7s. 6d. (5:43 per cent.). The 
units sold for traction were 3,453,038, compared with 3,089,135 
last year, an increase of 363,908 (11:78 per cent.), the revenue being 
£21,581. 9s. 7d., against £19,307. 18. 7d. last year, an increase of 
22,274. 8s. (11:78 per cent.) The equivalent of 93,659 8c.p. lamps is 
connected (an increase of 15,534 8c.p.), the consumers being 858 (an 
The maximum demand (exclusive of traction) was 
1,128 kw., and for traction 1,620kw. The works costs were 0:708d. per 
unit (againat 0.742d.) and the total costs were 0°949d. (against 0-985d.). 


per unit. 


St. Anne’s-on-the-Sea.—The annual accounts of the electricity 
department show that £43,355 has been borrowed and the capital 
expenditure is £42,058, an increase of £1,623, during the past year. 

Revenue was £9,804 and expenditure £4,770, leaving gross profit 
£4,534. 0s, 9d., compared with £3,853 in 1905.6. After paying £1,436 
for sinking fand and £1,358 for interest there was a net profit of 
£1,765. 13s. 6d., out of which £700 was voted in relief of rates, and 
£1,015 has been placed to reserve ; 820,883 units were generated, 82,601 
supplied to public lamps, 419,196 by contract and 215,802 to private 
consumers by meter, Arcs, Nernsts and incandescents, equivalent to 
1,578 8 c.p. lamps, are in use for public lighting. There are 534 private 
consumers. The maximum supply demanded was 302 kw. for traction 


and 260 kw. for lighting. 


West Ham.—In the annual report of the tramways department 
the manager (Mr. H. E. Blain) states that the net profit for the past 


year was £21,712. 5s. 2d , against £18,680. 10s 7d. for the previous 


ear. 


у 
£7,722. 8з. 10d. has been carried to reserve and renewal fands, £9,668 
(equal to 2d. in the £) has 


been voted in aid of rates, and the balance 
£4,321. 16s. 4d.) carried forward. Capital expenditure is £501,885, and 
uring the three years’ existence of the undertaking the total receipts 


have been £288,002 ; gross profit £114,581, and net profit £50,485, of 
which £24,668 has been voted to relief of rates. Last year working ex- 
penses amounted to £72,418 (679d. per car-mile run) and the gross profit 
was £50,463 for the year. 
were £28,750 (2:694. per car-mile run), making the total expenditure per 
car-mile run 9°48d., against 9°70d. in the previous year. 
of route open on 


Contributions for interest and sinking fand 


The total length 
March 31 was 14 miles 1,595 yds.; the passengers 
carried during the year were 35,502,836, and the car-milesge run 2,556,854, 
against 29,364,077 and 2,094,514 respectively in the previous year. The 
gross receipts for the year (including £3,106 for rentals) amounted to 
£192,881. The total electric energy used was 3,797,337 units, or 1:48 per 
car-mile. 


——— аш 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Portsmouth Council invite tenders for supply, delivery and егес: 
tion of one h.t. switchboard, and of steam, exhaust, circulating water 
and sundry other pipework. Specifications, &c., after 30th inst., at 
the Town Hall, Portsmouth. Copies of specification may also be 
inspected, but not obtained, at the offices of the consulting engi- 
neers (Messrs. Kineaid, Waller, Manville & Dawson), 29, Great 
George-street, Westminster, S.W. Tenders to the town clerk (Mr. 
Alexander Hellard), Town Hall, Portsmouth, by noon Aug. 14. See 
an advertisement. 

Portsmouth Tramways committee invite alternative tenders for 
periods of 6 or 12 months for the supply of best large smokeless 
Welsh steam coal for their power station. Tenders to the Town 
Clerk, Town Hall, Portsmouth, by noon Aug. 5. 

Barnes District Council invite tenders for two sets of mechanical 
stokers (for Babcock boilers) and feeder and distributor cables. 
Specifications, &c., from the electrical engineer, Mr. C. S. David- 
son. Tenders, addressed to the clerk, Council House, High-street, 
Mortlake, by noon Monday, Aug. 12. See also an advertisement. 

Grimsby Corporation invite tenders for supply, delivery and erec- 
tion of one 500 kw. continuous-current dynamo direc’ coupled to а 
triple-expansion three crank high-speed double- acting engine. Speci- 


— — — — 
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NOW READY. 

"THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail. 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


— — — — Tu aks Sl 
— Exe асаана — ee POM ae ees pew 


fication, &c., may be obtained from the borough electrical engineer, 
Мт. W. A. Vignoles, Corporation electricity works, Grimsby, to 
whom tenders by first post Monday, Aug. 19. See also an advertise- 
ment. 


Hull Electric Lighting committee invite tenders for ejector-type 
condenser, pump and pipework in connection with a 500 kw. high- 
speed engine at their Sculcoates-lane generating station. Forms of 
tender, &c., from the city treasurer, Mr. T. G. Milner. "Tenders to 
the Chairman of the committee, Town Hall, Hull, before noon 
August 2. See also an advertisement. 


Dublin Lighting committee invite proposals for the supply of 
motors to their consumers on the hire-purchase system. Conditions, 
&c., from tha Secretary of the Lighting committee, 3, Cork-hill, 
Dublin. See an advertisement. 


Tenders are invited for the lighting by gas, oil, electricity or other 
illuminant of the street, thoroughfares, &c., of the city of Calcutta. 
The city comprises approximately an area of 20 square miles, con- 
taining about 170 miles of main thoroughf ares and 130 miles of 
smaller streets, besides several squares, markets, latrines, slanghter 
houses, &c., which are now lighted by gas and oil lamps. The new 
contract is timed to commence on May 1, 1911, and the successful 
tenderer will be required to have all arrangements completed and 
ready to begin and continue the lighting with effect from that date. 
Tenders should be for 10, 15 or 20 years. Further particulars are 
given in an advertisement, and tenders will be received by the Vice- 
Chairman of the Corporation up to 3 p.m. Jan. 2, 1908. бее also 
an advertisement. 


Tenders will be received by the Pos!master-General until noon 
Sept. 2 for supply of Swedish, Norwegian, Finland or Russian fir 
telegraph poles, to be delivered at one or more of the ports set out 
in an advertisement elsewhere. The poles to be felled during the 
winter of 1907-8 and to be delivered during the following summer. 
Forms of tender from the controller (Mr. S. C. Hooley), G.P.O., 
17-19, Bedford-street, London, W.C. 


The officer in charge of the Australian Commonwealth offices in 
London (Capt. R. Muirhead Collins, C.M.G.) will supply forms of 
tender, specifications, &c., relating to the following contracts:— 
-Common battery switchboard and 3,009 subscribers’ telephones for 
the  Postmaster-General's Department, Adelaide (tenders by 
Jan. 8). Lead-covered paper-insulated telephone cable for the 
Postmaster-General’s Department, Brisbane (tenders Sept. 9). 
Telegraph and telephone instruments, stores and material for the 
Postmaster-General’s Department, Brisbane (tenders Sept. 9). 


The time for receipt of tenders for the supply to the Postmaster- 
Generals Department in Western Australia of a desiccating 
apparatus with motor-driven air pump for telephone cable work 
has been extended to noon, September 16. 


Tenders are invited for supply of electric equipment for the 
Government power station at Trollhattan (Sweden), comprising 
three d.c. generators (each of 350kw.), a storage battery of 4,800 
ampere-hours capacity, four three-phase generators (cach of a maxi- 
mum of 11,000 k.v.a.), 12 transmitters (each of a maximum of 
8,670 k.v.a.), connections, regulators and control tables. Tenders 
marked “ Anbud a elektrisk utrustning for Statens kraftverk ” to 
the Managing Director of the Royal Trollhattan Canal and Water- 


works, Trollhattan, Sweden, by noon Oct. 1. Delivery is to be com- 
p by Sept. 1, 1909. Copy of the specification on deposit of 
50 kronor. 


5 Municipality want tenders by Aug. 18 for the installa- 
tion of electric lighting for the new North Dock at Antwerp. 
Tenders to the Bourgmestre, Hotel de Ville, Antwerp. Deposit 
of 7,000 fr. (about £280) will be required to qualify tenders. Speci- 
fications can be obtained from the Hotel de Ville, Antwerp, at 
0 50 fr. each, and copies may be inspected at the Board of Trade, 


78, Basinghall- street, London, E. C. 


Tenders are wanted by Aug. 7 for supply of 1,300 tons of iron 
masts for power transmission to Sydsvenska Kraftaktiebolaget at 
Malmo (Sweden). Drawings, &c, may be obtained from the 
Sydsvenska Kraftaktiebolaget, Malmö, and copies may be inspected 


at the Board of Trade, 73, Basinghall-street, London, E.C. 


TENDERS REOBIVED AND AOCOEPTED. 


On Tuesday London County Council adopted the recommenda- 
tion of the Highways committee to accept the tender of Willans & 
Robinson for turbo-generators (including spare parts) for the 
Greenwich generating station at £48,195. The full list of tenders 
appeared in our last issue. 


London County Council have accepted the tender of Higgin- 
bottom & Mannock for supply and delivery of two travelling cranes 
for the central car-repair depot at £1,208. The tender of Buck & 
Hickman for the supply of machino tools for the depot at 
£1,737, 18s. has also been accepted. 


London County Council have accepted the tender of Johnson & 
Phillips for supply апа erection of complete h.t. and l.t. switch- 
gear equipment for eight tramway sub-stations, together with all 
cable for connecting machines. 


For the supply of feeder pillars to London County Council the 
following tenders were received: 


British Insulated & Tramway Supplies 
Helsby Cables (acc.)£1,896 3 0; (Ltd.) ..........£2,424 8 0 

General Electric Co.. 3,827 15 0 Universal Electrical 
Kelvin & James Mfg. Co.......... 2,420 0 6 
White...... .. . . . 3,290 13 8 | Callender's Co....... 2,855 13 0 
Wenham & Waters .. 2,677 17 6 R. W. Blackwoll & Co. 2,304 10 1 
"Western Electric Co.. 2,569 0 6 | W.T. Henley’s Co... 2,304 2 9 
Johnson & Phillips .. 2,535 1 3 Dick, Kerr & Co. .... 2,244 19 5 

Brush Co.......... . 2,521 4 0 J. E. Spagnoletti & 
Cox- Walkers (Ltd.) . 2,470 9 0 S . . . 2,178 15 0 
Estler Bros. . 2,444 13 T. L. Scott & Co... . 2,154 17 6 


The British Insulated & Helsby cables are allowed to sublet to the 
undermentioned firms the following portions of the work: (i) To 
Stirling Telephone Co., the telephones ; (ii ) to Falkirk Iron Co., certain 
cast-iron work. · 

In connection with the proposal to reconstruct the Aldgate to Bow 
tramways on the ** G.B." surface-contact system (dealt with in another 
column) the London County Council have agreed to extend the contracts 
with the Western Electric Co. and J. A. Ewart for supply of low- 
tension cables and the laying of cable ducts respeclively, the sums 
involved being £9,000 for the cables and £4,000 for the ducts. It has also 
been resolved to accept the offer of the G.B.” Surface Contact Co. to 
fit 48 cars with surfac2-contact cquipments at £70 per car. The contract 
with Bolckow, Vaughan & Co. has been extended во as to include 950 
tons of track rails at an estima‘ed expenditure of £8,466. 

For the overhead electrical cquipment of tramways in Woolwich and 
Plumstead the London County Council have received the following tenders: 
Dick, Kerr & C». (ac- British Insulated & 


cepted) .......... 2.323 4 2 Helsby Cables .... £2,652 16 9 
Sydney G. Smith.. 2,962 0 11 R. W. Blackwell & Co. 2,418 19 3 
Fry Bros. 2,811 18 6| Brush Coo . 2,389 0 6 


Messrs. Dick, Kerr & Co. have been authorised to sublet to the under- 
mentioned firms the following portions of the work: (i.) Brecknell, 
Munro & Rogers, ears and hangers; (ii.) F. Smith & Co., trolley and other 
wire; (iii.) John Spencer (Ltd.), poles; (iv.) H. W. Johns Manville 
Co., insulators; (v.) B. C. Barton & Son, pole straps. 


Handsworth Council have accepted the tender of Johnson & 
Phillips for supply and laying of tramway feeders and pilot-cable 
troughs, &c. 


Eastbourne Corporation received the following tenders for exten- 
sion of plant :— 
Water-tube Boiler and Pipework. 


Babcock & Wilcox ...... £2,030" | Clarke, Chapman & Co, 

J. Musgrave & Sons( Woode- (Woodeson’s) ))) £2,152 
/ cares 2,412 [ Stirling Boiler Co 2,054 

Davies Patent Boiler (Ltd.) 2,290 | B. R. Rowland & Co. 1,996 


For extension to h.t. switchboard, Ferranti Limited tendered at 
£148. 48. and Cowans Limited at £122. 10s. and £106. 10s. (not erected). 
Spray Cooling Plant. 
ТҮЛҮГҮ Т £257* | Koiting Bros. ............ 
* Recommended for acceptance. 


J. H. Harrison £200 


Fleetwood Electric Light & Power Synd. have placed an order 


with Johnson & Phillips for cables. 
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The Admiralty have placed an order with Johnson & Phillips for 
cables, conduits, troughs, boxes, glow-lamp pillars, &c., for Н.М. 
coaling depot, Portland. | „ сё 

Chelsea Town Hall Extension committee received tenders from 
six firms for electric light fittings for the portion of the new build- 
ings approaching completion. The designs accompanying the 
iender of Wright Bros. & Co. have been accepted, the prices being 
as follows: 87 two-light adjustable pendants (for offices) not exceed- 
ing 25s. eacb, 38 one.light adjustable pendants (for hall-keeper's 
rooms and offices) 5s. 10d. each, 15 two-light pendants (for corri- 
dors) 6s. 4d. each, 18 one-light pendants (for lavatories) 8s. 8d. 
each, 1 three-light electrolier (for Mayor's room) £2. 7s. 6d., 1 three- 
ight pendant (for corridor) 6s. 9d. 

The order for 61 disconnecting feeder pillars, ranging from 250 to 
1,000 amperes capacity, has been placed with the Universal Elec- 
trical Mfg. Co. by Ealing Council. The pillars are constructed in 
accordance with the specification of the borough electrical engineer, 
Mr. J. Douglas Knight. : ! 

For the supply of special track work for the Woolwich and 
Plumstead tramways the tender of the Hadfield’s Steel Foundry Co. 
(at £907. 58. has been accepted by London County Council. 
The other tenderers were Edgar Allen & Co. (£1,064. 5s.) and 
F. Н. Lloyd & Co. (£1,295). 

Lanark County Council have placed an order with Johnson & 
Phillips for supply and érection of motor-generator, booster, switch- 
board and machine, and also battery cables for Cambuslang. 


Bury (Lancs.) Council have accepted the following tenders :— 

Thos. Cass & Co., coking stoker for boilers; Switch Gear Co., switch- 
board extension; Davidson & Co., motor and fans for Wylde lavatories ; 
and T. Cornall & Co., for wiring lavatories. 

Hammersmith (London) Council have accepted the tender of the 
Phenix Dynamo Mfg. Co. for а motor generator at £182, delivery 
in seven weeks. "There were five tenders. 

Out of 14 tenders Hammersmith (London) Council have accepted 
that of G. Hinchcliffe & Co. for Sgwborwen coal (to mix with 2,000 
tons of Crynant coal) at 17s. 10d. per ton for six months. 

The electric light department of Hankow have placed an order 
with Johnson & Phillips for arc lamps. 


Bermondsey (London) County Council have accepted the tender 
of Johnson & Phillips for the supply of cables and boxes. 


Bedford Council have placed an order with the British Insulated 
& Helsby Cables for 12 months' supply ot cables. 
Ealing Council have accepted the tender of Johnson & Phillips 


for cables. 

Mouchel-Hennebique Ferro- Concrete. We have received a list 
of contracts se:ured during the past month (June) for the execution 
of works in accordance with the Mouchel-Hennebique system of 
ferro-concrete. The list comprises bridges, marine work, founda- 
tions, flooring, roofs, factory buildings, &c., including the foundation 
slab for the storage battery at the Parkeston Quay extonsion (G.E. 
Rly. Co.) and foundation slabs for steam turbo-generators at the 
Sutton power- house of the South Metropolitan Electrie Tramways 
& Lighting Co. | 


BUSINBSS NOTIOBS. 


W. F. Dennis & Co., 49, Queen Victoria-street, E.C., have been 
appointed sole agents in the United Kingdom for Heinrich Rem 
G. m. b. H., makers of steel magnets of all kinds, of Tiegelstahl- 
werk, Hagen-i.-Westphalia, Germany. 

The Gilbert Arc Lamp Co. (Ltd.) have appointed Mr. H.G. Barrett, 
209, Hope-street, Glasgow, to be their agent in Scotland for enclosed 
and open type arc lamps, flame lamps, raising gear, transformers, &c. 


Foster & Co. have appointed Mr. David Alexander, 48, Mains- 
street, Waterloo-street, Glasgow, to be their sole agent in Scotland 
for arc lamps. 

Mr. C. Н. Rosoman has resigned his position with the British 
Thomson- Houston Co. and has joined the firm of W. F. Jones & Co., 
Dacre House, Victoria-street, Westminster. 

The head offices of the Marconi International Marine Communi- 
cation Co. (Ltd.) has been removed to Watergate House, York- 
buildings, Adelphi, London, W.C. 

The partnership between Geo. F. D. Campbell, Stanley T. Isher- 
wood and John A. G. Williams (trading as Campbell & Isherwood), 
electrical engineers, Raleigh-street, Bootle, has been dissolved as 
rogards Mr. Isherwood, who retires. Debts by Messrs. Campbell & 
Williams, who continue under the old style. 


Catalogue Specialising.— Mr. Н. Clifford Palmer writes us that 
he has recently resigned his position as advertising manager with 
the General Electric Co. in order to take an active part in the 
management of the Clifford Palmer Co., advertising and catalogue 
specialists, 6 and 7, Creed-lane, London, E.C. Mr. Palmer points 
out that during his connection with the electrical trade he has 
made a close and careful study of publicity methods, and is pre- 
pared to give his clients the benefit of this experience. 


BANERUPTOIBS, LIQUIDATIONS, &. 


A summary of the statement of affairs in the failure of the British 
Electric Equipment Co. (Ltd.) has been issued showing 158 un- 
secured creditors estimated to rank for £7,724. 10s 8d.; gross 
liabilities £25,918. 9s. 10d. The total assets are estimated at 
£767. 3s, Td.. A further sum of £1,314. 18s. 1d. is required to meet 
liability on debentures, making the estimated deficiency, subject to 
costs of liquidation, £10,842. 13s. 11d. The liability to contribu- 
tories is £14,107, 

The observations of the aesistant official receiver are to the effect that 
the winding-up order was made on April 16 last and the statement of 
affairs was filed on June 22. The company was registered on Nov. 11, 
1904, with a nominal capital of £40,000 in £1 shares, to acquire from 
Hugh Godfrey Nicholson(who has prepared the above summary of affairs) 
ав а going concern the business carried on at 11, Queen Vistoria- 
street, London, under the title of the British Electric Equipment 
Co. The board of the company throughout has consisted of Mr. 
Nicholson, as managing director, at a salary of £1,000 a year, and 
his brother, Victor Ralph Nicholson. In addition to his £1,000 a 
year salary as managing director, H. G. Nicholson was entitled 
to £50 а year as chairman and his brother to £25. The business 
above mentioned was acquired for & consideration of £15,215. 17s. 1d. 
payable as to £7,215. 17s. ld. in cash and as to £8,000 iu fully-paid 
ordinary shares, the company also undertaking to pay the liabilities of 
the business and а further £250 to Н. G. Nioholson for commission 
earned by him while employed by the former owners of the business. 
The 8,000 ordinary shares stil stand in Н. G. Nicholson’s name. 100 
ordinary shares were allotted to V. R. Nicholson and one each to seven 
signatories, all pald for in cash. In addition 6,000 shares have been 
allotted as 5 per cent. cumulative preference shares, and have been paid up 
in full, bringing the total capital issued to £14,107. The 6,000 preference 
shares were allotted to John Clelaud, the amount of his investment being 
guaranteed by Mrs. Н. G. Nicholson, who charged certain of her property 
with tbe payment of the £6,000. 

The original business of the British Electric Equipment Co., was, it 
appears, commenced at the end of 1902, by John Spencer, Sir Ernest 
Spencer, T. Н. Spencer and Н. 8. Smallman, to whom Н. G. Nicholson 
&cted as chief engineer, and up to the time it was taken over by the new 
company (Nov. 11, 1904) had made a nett loss of £177. 122, 3d. Work has 
been carried out by the company in connection with 20 electric tramways 
contracts. Upon 13 of these a profit varying from £1,779. 154. 1d. (at 
Falkirk) to 18s. (at Canvey Island) is shown, and on the others a loss 
varying from £1,181. 183. 6d. (at Dover) to 18s. (at Oxford) is shown. 
The company was financed throughout by Mrs. Н. G. Nicho'son, and the 
various charges given to that lady during the progress of the com- 
pany’s working are set out in the statement. It appears that these 
charges did not require to be registered at the Joint Stock Registry 
under sec. 14 of the Companies Acts, 1900, and consequently, persons 
who gave credit to the company could not ascertain the exact position 
of its affairs by inspection of the official file. Six days before the 
commencement of the liquidation (on March 20 last) 20 5 per cent. first 
mortgage debentures of £100 each were issued to Mrs. Nicholson, covering 
the whole of the company’s assets, to secure an advance of £500 (made 
on March 23, 1907) and previous advances of £1,000 and £500 reepec- 
tively, made respectively on April 30 and May 2, 1906. On April 9, 1907, 
Mr. С. F. Burton was appointed receiver and manager on behalf of the 
debenture holders (Messrs. У. В. Nicholson and G. Т. Harley), to whom 
Mrs. Nicholson had in the meantime transferred the debentures. 

After a carefulinvestigation of the facts relating to the charges executed 
in favour of Mrs. Nicholson and the issue of the debentures, the Official 
Receiver intimates that he came to the conclusion that some of these 
charges could be upset and that the debentures in excess of £500 would 
be held to be invalid. After considerable negotiation an offer has been 
made on behalf of Mrs. Nicholson to obtain the withdrawal of certain 
claims and to pay, in settlement of all matters in dispute between the 
company and Н. G. Nicholson and herself, a sum not exceeling £1,000 
such as will be sufficient to provide for the costs and a dividend of 2з. in the 
£ on the olaims of the unsecured creditors. The committee of inspection 
are of opinion that the offer should be accepted. Tha Official Receiver 
continues to act as liquidator with a committee of inspection of five 
creditors. 

Е. Н. Rogers and L. F. Goodricke have been appointed joint 
liquidators of the Amalgamated Dry Batteries (Ltd.), under a recon- 
struction scheme, and creditors are requested to forward to Mr. 
L. F. Goodricke, Moorgate Station-chambers, London, E.C., a state- 
ment of their accounts against the company. 

A receiving order has been made against Ernest Bohm, electric 
lamp manufacturer, 5, Boxworth-grove, Barnsley, London, N. 


Claims against A. Blackburn and J. Walker (trading as Black- 
burn, Walker & Co.), electrical and mechanical engineers, U pper- 
lane Mills, Cleckheaton, by Aug. 3 to Mr. W. Durrance, 29, Manor- 
row, Bradford. 

Claims against G. Aaron Benton, electrical engineer, Shareshill, 
Staffs. (formerly of 8, The Exchange, Muswell-hill, London, N.), 
by Aug. З to Mr. S. W. Расе, 89, Lich feld street, Wolverhampton. 


On the application of the O.R. and liquidator (Mr. H. de V. 
Brougham), Mr. E. Marshall and Mr. J. W. B. Unwin (holding 
powers of attorney from the Union Electric Co. and the General 
Electric Co. respectively) and Mr. O. Krupka have been оше 
а committee of inspection in the winding up of Improved Electric 
Supplies (Ltd.) 
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Wolfram Limited is being wound up voluntarily. Claims b 
Aug. 17 to Mr. W. Barton, 8, Laurence Pountney-hill, London, Е.С. 

A meeting will be held on Aug. 26 at District Bank-chambers, 
. Market-street, Bradford, to receive an account of the winding up 
of Edmondson & Purdom (Ltd.) | i 


A winding-up order has been made in the case of Patent Ex- 
ploitation (Ltd.), 84, Lord-street, Liverpool. 


Plant for Sale.—A Ferranti compound engine, direct coupled to 
a Ferranti single- phase alternator, with Parker dynamo exciter 
are advertised for sale by the Clydesdale Co., 1, Commerce-street, 
Glasgow. 

A large 30 panel h.t. c.c. switchboard, complete with high-class 
instruments and all rheostats, is advertised for sale in another 
column. 


Business for Sale.—Old-established electrical and general 
manufacturing works in London are advertised for sale as a going 
concern. 


Improved Nernst Lamps.—The A.E.G. English Mfg. Co. write 
to say that they have during the past year been collecting statistics 
relating to the cause of premature failure of Nernst burners, and 
the results of these inquiries have shown the necessity of improvin 
the heater circuit, which generally failed and in some cases cause 
breakage of filament. 

Unfortunately (continues the letter) we are unable to dispense with 
the heater circuit, but have arranged that this circuit is perfectly con- 
trolled by improving the insulation and desiga of cut-out coils, which 
we are fitting free to all Nernst lamps of which we have a record. Since 
April 1 we have refitted 22,700 Nernst lamps in different parts of the 
country with these improved coils. Of the old coils returned to us, 
about 60 per cent. were entirely burnt out, and burners failed in conse- 
quence. We regret also that upon inspection of a number of installa- 
tions of Nernst lamps used for street lighting, &c., we found polarity had 
not been strictly observed. In fact, the only towns which our expert 
visited and found ev lamp inspected on correct polarity was 
Northampton, where 192 Nernst lamps are maintained by the company 
for a fixed charge per annum (80 } amperes, 27 4 amperes, and 83 1 
amperes). The average number of renewals used from June 1, 1906, to 
May 31, 1907, for the above installation of 192 lamps was 338 —only % 
burners per lamp per annum. These results are easily obtained 1 
improved cut-outs and suitable burners are used and if polarity is strictly 
observed. 

Electrical engineers and contractors are asked to communicate with 
the company and return all Nernst bodies, so that the company can fit 
improved type cut-out coils free of cost. Pamphlets giving fall informa- 
tion ns to how polarity shows on different type burners will be forwarded 
by ше company on application to 4 and 5, New C»)mpton-street, 
London, 


Staple Driver.—Everyone who has attempted to drive small 
wire staples into corners knows the difficulty of doing so. This 
work will now be much facilitated by a small device brought out 
by Mr. T. Schoner, of Leeds. In consists of a staple holder with a 
central pin. When the holder is held in position the staple is 
driven home by hammering on the pin. The device is simple, 
appears to be effective, and is placed on the market at 18. 

Country House Lighting.—A revised edition of Light in the 
Country has been issued by R. J. Nicholson & Co., Macdonald's- 
lane, Manchester. The pamphlet describes and prices the '* ideal ” 
роо асое set, and is designed to {interest the householder 

mself. 


Trade Directories.—There is no subject, we suppose, upon which 
greiter differences of opinion may pardonably exist than that of 
the merits and demerits of a trade directory. The editor of the 
* Electrical Contractor," stepping in where angels fear to tread,” 
assumes he has sufficient experience in this particular branch of 
literary work to justify his assumption of the role of guide, philo- 
sopher and friend. He has recently discussed Electrical Trade Direc- 
tories, and has told us all about what these books should be (which, 
of course, they are not). He tells how some remarks he was bold 
enough to make on the subject lately have involved him in а quite 
remarkable correspondence, and that not one-tenth of the letters he 
has received can he find room to publish, which is, of course, a most 
fortunate circumstance for the incompetent electrical directory com- 
pilers. It is notorious that everyone thinks he can “гоп a paper,” 
and we suppose that, by the same token, compiling a directory is a 
simple matter. Those, therefore, who for a quarter of a century or 
more have endeavoured to cater for the electrical industry in the 
way of directories (and have, by the way, tried to carry on this work 
without serious loss to themselves) must stand down and marvel 
at this new Daniel come to judgment. For ourselves, who have 
had some experience, we would merely remark that all the large 
‘fands which doubtless the editor of the “ Electrical Contractor ” 
has at his command will be required to produce the “ideal” Big 
Blue Book which this worthy gentleman has created in his 
mind's eye. The directorial section of the Big Blue Book 
(and this doubtless applies to other publications of the kind) 
has always been, in the main, compiled from the direct in- 


613 


structions of those chiefiy concerned in its utility, and we 
are satisfied that, so far as unsubsidised, non-philanthropic human 
effort can go, those responsible for the compilation of the Big Blue 
Book have striven for success, and, we respectfully urge, have 
deserved it. If those firms to whose absence or presence under 
certain headings exception is taken would give the same attention 
to the matter as the editor of the Electrical Contractor finds time 
to give, doubtless & more complete and perhaps more reliable work 
of reference would result. But this will involve а much more 
liberal support than has hitherto been given by the majority of 
those engaged in the electrical industry to such compilations, which, 
we venture to assure our critic, are wearying, worrying and at the 
same time costly productions. 

. We may, perhaps, be allowed to say here that the 1908 edition of 
the Big Blue Book is in active preparation, and that suggestions for 
improvements will, as formerly, be very carefully considered. 


Tourist Guide to the Continent.— The G.E. Railway Co.s 
new illustrated ''Tourist Guide," edited by Mr. Percy Lindley, is 
just out, and to those who propose to spend their holidays on the 
Continent the booklet will prove & useful companion, as it is of 
handy pocket size and contains а great deal of information on the 
choice of routes, scenic attractions and historical notes, &c. "There 
are particulars of new tours, via Holland, in North Germany, 
including the Harz and Thuringian mountains ; in South Germany 
of the less-known side valleys of the Rhine; in Belgium, via 
Antwerp, of fresh tours in the Ardennes and among the old Flemish 
cities. A practical and useful feature of the Guide is the series of 
Continental maps. Copies can be obtained at 30, Fleet-street, 
London, E.C., price 6d, or at the company's stations and the 
bookstalls. 

OATALOGUES, &c. 

Dick Kerr Crane Motors and Controllers.— In the space of a few 
lines we cannot do justice to the excellent booklet, just issued by 
Dick, Kerr & Co., on the above subject. It is the latest addition to 
the firm’s list of standard publications, and itsarrangement and 
style are both neat and attractive. There are two distinct sections, 
devoted respectively to crane motors and crane controllers. The 
feature of the former is the overload capacity and the special shaft 
type of magnetic brake. The controllers are of the drum type, and 
are fitted with the now well-known metallic shield blow-out, the 
efficiency of which has been abundantly proved in practice. The 
controller section is completed by a number of useful diagrams of 
crane motor and controller connections. 


Union Arc Lamps.—List No. C.C.1 is being issued by the Union 
Electric Co., Park-street, Southwark, London, S.E., and gives illns- 
trations of Union arc lamps and prices and particulars of arc lamp 
carbons. | 


Electric Pulley Blocks.—The application of the small motor to 
hoisting apparatus has resulted in the standardisation of types of 
electric pulley blocks. S. H. Heywood, of Reddish, Stockport, is 
sending out a useful booklet, which describes and illustrates his 
standard range of pulley blocks, which are made in sizes from 
10 cwt. to 5 tons lift. 


Electric Capstans.— We have received from Appleby’s Limited an 
illustrated pamphlet on electric capstans. These capstans are 
made in two main types—the standard box capstan and the turn- 
over capstan. In the former the capstan, body, motor and gearing 
are fixed to the underside of the cover plate and are enclosed in 
cast-iron machined water-tight case. The top-plate is fitted with 
hand holes and inspection covers to admit of easy examination of 
the working parts. In the latter type the case is semicircular in 
section and the cover-plate, which, as before, carries the machinery, 
is fitted with a spindle allowing the whole to be rotated through 
180 deg., thus bringing the motor to the top for inspection purposes. 
This firm also manufacture a large number of different types of 
hand power jib cranes made either fixed or portable and comprising 
designs suitable for railway, dock and shop work. 

Portable Tools.—A range of light portable electric tools is dealt 
with in a publication just to hand from 8. Wolf & Co., Southwark- 
street, London, S.E. The motors for these machines are built for 
all standard circuits and voltages, and are either coupled direct or 
geared to the particular tools. Grinding and polishing machines 
figure among the types described in the list. 

Steel and Iron.—The Consett Iron Co. are issuing a neat booklet 
giving particulars of its manufactures. The booklet has a good 
index and is punched for hanging. 

Vulcanised Fibre—Messrs. J. Burns (Ltd.), of 189, Central- 
street, London, E.C., are issuing a sheet dealing with ‘‘ Delaware " 
vulcanised fibre for motor-car parts, including gear wheels, various 
insulating parts, clamps and tubes for holding and carrying ignition 
wires, covers for magnetos, contact rings and covers, terminals, 
handles and switch covers, &c., &c. e 

Exports of Electrical Goods and Apparatus. The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
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wire and materials, but not including electrical machinery, which 
is not separately specified) from July 17 to 28, with the ports of 
destination :— 

Aden, £33 (including £20 telegraph material) Africa— Alexandria, 
£195; Cape Town, £84; Durban, £1,845 (including £30 telegraph 
material); East London, £96 (including £32 telegraph material); Port 
Elizabeth, £178; Port Said, £25. <Argentina—Buenos Ayres, £2,322 
(including £408 telegraph material); Rosario, £69. Australasia—Ade- 
laide, £102; Blenheim, £115; Brisbane, £493; Fremantle, £200; 
Otago, £149; Sydney, £560; Wellington, £4,636. Belgium—Ostend, 
£58. Brazil Rio Janeiro, £3,866 (including £3,736 telegraph material); 
Santos, £140 (telegraph material). Canada—Montreal, £25; Toronto, 
£2,225. Ceylon—Colombo, £58. China—Shanghai, £344. Denmark— 
Copenhagen, £21. Germany--Bremen, £134 ; Dusseldorf, £40; Ham- 
barg, £192. Holland—Amsterdam, £79; Flushing, £42; Rotterdam, 
£72. India Bombay, £729; Caloutta, £1,214; Madras, £31 Italy— 
Naples, £220. Japan—Kobe, £888 ; Moji, £84; Nagasaki, £382; Yoko- 
hama, £1,209. North Atlantic, £35,000 (telegraph material). Portugal— 
Lisbon, £3,704. Russia — Kureh, £88. Straits Settlements—Singapore, 
£636. Sweden—Gothenburg, £20. West Indies—St. Lucia, £9. Total 
£63,007, against £28,857 in the corresponding week last year (July 18 
to 24). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Norx.— Thie undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affized. 

April 29, 1907. 
9,865 Exrctric Ienition Co. & HALL. Tremblera of induction coils. 
9,866 Louks & Newman. Speed-regulating devices for electric motor 
starters. 
9,868 ELECTRIC & ORDNANCE ACCESSORIES C». & HALL. 
9,874 Нот. Electric travelling pulley blocks or hoists. 
9,892 Luxton. Electric indicator. 
9,915 Hawkins. Devices for recording readings of meters.“ 
9,921 HowELL. Electric water heaters. (Date applied for, 7/5/06.) 
9,925 Roperts. Electrical impulse counting switches.“ 
9,950 Mavon and Mavor & CoursoN. Control of alternating current 
generators and motors. 
9,962 В.Т.-Н. Co. (G. E. Co., U.S.) Electrically operated signals. 
9,965 В.Т.-Н. Co. (G.E. Co., U.S.) Electrically operated signals. 


April 30, 1907. 
9,991 Ecttorr. Multiple sockets for incandescent lamps. 
for, 18/5/06.) "+ 
10,007 Sıemens Bros. Dynamo Wonks & POYNDRR. 
working speed of polyphase motors.* 
10,010 Gators. Arc lamps. (Date applied for, 2/5/1905)*t 
10,071 B.T.-H. Co. (G.E. C», U.S.) Supp rts for filaments for incan- 
descent lamps. 
10,072 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control syatems. 
10,077 Smissen. Incandescent lamps for liquid hydrocarbons.“ 
15,1544/05 FgRRANTI. Turbines. (Date applied for 3/7/06.)t 


May 1, 1907. 
10,091 SuTcLiFFER. Telegraphic apparatus. 
10,115 Вглке. Devices for clo:inz or covering the slots or openings of 
the conduits of electric tram ways. 
10,1119 NgwBEgRY & BritisH Prometagus Co. Controlling electric cooking 
and heating apparatus.* 
10,120 HorpzN. Time limit electric fusible cut-out. 
10,126 Tuomas. Systems of electrical distribution by vapour electric 
apparatus. (Date applied for, 5/5/06.)*+ 
10,156 Онткавква & Hermie. Magueto-e'ectric ignition apparatus. (Date 
applied for, 11/8/06.)*+ 
10,142 Нови. Dy namo- electric coupling.“ 
10,152 Siemens & HALSKE A.-G. Convereation counters in telephone ex- 
changes. (Date applied for, 5/5 / 00.) f 
10,161 Leitnges. Electric heatera. 
10,169 McNkir. Electric fire alarms and thermo-indicators. 
10,171 ALLGEMEINE ЕсЕктаІсІТАТЗ-Оез. Controlling devices for electric- 
winding engines. (Date applied for, 2/5/06.)** 
10,172 B.T.-H. Co. (G.E. Co., U.S.) Electric signalling systems. 


May 2, 1907. 
10,227 DAl Ex. Turbines. Date applied for, 2/5/06.)*t 
10,25) STEINER. Refining tin electrolytically. (Date applied for, 1/2/07.) t 
10,259 Le TALL. (Hewitt, U.S.) Wireless telegraphy. 
10,261 Warwick Macainery Со. (G.E. Co., U.S.) Bearings for vertical 


shaft machines. 
May 3, 1907. 
10,270 Dougan & Вїввү. Ships’ telegraphs and the like. 
10,293 CorLiNs, НАүкз and Watson. Trolley heads of electric tramcara. 
10,506 Murray & Jackson. Telephone systems.” 
10,328 GILLET. Determining the position of an object detectsd by Rönt- 
gen rays. (Date applied for, 4/5/06.)* t 
10,356 Вснмірт. Electrical commutator machines. 
5,5/06.)* t 
10,560 WiLDE. Electric jacquard loom, 


Circuit breakers. 


(Date applied 


Means for altering 


(Date applied for, 


10,567 Сотрев-Согев. Electro-deposition of iron. 

10,369 ATELIERS Тномвох-Носвтом (ANCIENS ETABLISSEMENTS POSTEL 
Vinay). Dynamo electric machines. (Date applied for, 10/5/06.)%+ 

| Мау 4, 1907. 

10,591 SrxxL X HarrERsLEY. Electro-magce'ic coupling, driving and 
Speed varying device. 

10,406 W. T. Hentey’s TELEGRAPH Works Co. & NICHOLS. 
boxes for cables. 

10,431 Вгвчвлом & Warre. Siogle line intercommunication telephone 
systems.“ 

10,440 BnowNs. Microphones for telopliones.“ 

10.450 B. T.-H. Co. (G. E. Co., U.S.) Electric resistances. 

10,451 B. T.-H. Co. (G. E. Co., U.S.) Electric motor coatrol aud apparatus. 

10,452 ALLGEMEINE ELRKrRIrrATS- GAS. Systems of electric traction. 
(Date applied for, 4/5/06.)* 


Junction 


COMPANIES’ MEETINGS AND REPORTS. 


— áp 


National Telephone Co. (Ltd.) 


The fortieth ordinary general meeting of this company was held on 
Tuesday, at Hamilton House, Victoria Embankment, E.C., Mr. GEORGE 
FRANELIN presiding. 

The SECRETARY (Mr. Albert Anns) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN, after referring to the great loss sustained by the 
company by the death of their late general manager (Mr. W. E. L. Gaine), 
said the shareholders would welcome the news that their former colleague, 
Lord Balfour of Burleigh, had rejoined the board of directors. This was 
practically an interim report, for the accounts for the month of June 
were in the nature of an estimate. Continuing, he said: The report on 
page 2 shows what we have earned, what it has cost us to earn it, what 
there is left and what we propose to do with it. The income accrued in 
respect of the business of the half-year is £1,314,790, compared with 
£1,195,151 last year, an increase of £119,639—a record. Post Office 
royalties were no less than £125,311, compared with £113,348, an increase 
of £11,963. Net income is £1,189,478, compared with £1,081,803, an 
increase, after deducting royalties, of £107,675. Working expenses 
amounted to £753,207, compared with £691,737, an increase of £61,469, 
so that the net result of the half-year's working is £436,271, compared 
with £390,065, or an increase of £46,205. This large income represents 
the earnings of 428,703 stations, or an increase of 20,967 stations during 
the year. The increased income constitutes a record, and I think I can, 
perhaps, best convey its full meaning to you by giving a few figures. 
First wo have an increase in the income of £119,000, an increase 
in the cost of earning it of £73,000, and this leaves us with 
£46,000. To that £46,000 we must add a diminished balance carried 
forward of £5,000, which gives us £51,000 over last year for dis- 
tribution. Of this sum, £11,000 has already been absorbed in 
debenture and other interest, £30,000 more goes for dividends, and 
not merely in increased dividend, which is declared for the first 
time in the present half-year, and which I hope the shareholders will 
welcome, but individend upon the new capital which has been brought 
into the concern from time to time. That absorbs а further £30,020. 
Then we add £10,000 more to the reserve fund, A year ago I referred 
to the fact that, owing to the adoption of lower tariffs, the average in- 
come per station had for some time been gradually falling. Та 1900 the 
average income per station was £7. 11s. 8d., and since that year it has 
gradually fallen, until last year it was only £6. 3s. 7d. Iam glad, how- 
ever, to be able to say that, forthe first time in all these years, the 
average income has risen for the first five months of this year to 
£6. 48. bd. From this I think we may safely predict that the decline in 
revenue per station, owing to the adoption of these lower tariffs, has been 
overcome by the increased number of our subscribers ; and, if that is so, 
there is no reason why the company should not look forward to a pros- 
perous career during the remainder of our tenure. With regard to 
working expenses, they amount to £61,469 more than last year. That 
increase is smaller by nearly £7,000 than the figares for the 
corresponding half-year of 1905-6. The percentage of working 
expenses to net income has fallen from 63:94 to 03:32, The items of 
expenses—rent, rates and insurances—have absorbed about £6,500 more, 
administration and management expenses some £22,000 more, and 
maintenance of lines and instruments some £29,000 more. 

The last item is a somewhat special one, upon which shareholders may 
possibly wish to have some information. The increase is largely due to 
the fact that we have to make certain payments to the Post Office in re- 
spect of underground wires, which have been pat down by the depart- 
ment for the company under agreement and for the company's benefit, and 
for which we paid а rental amounting in the past half-year to no less 
than £31,000. The working expenses of the company are, therefore, 
loaded with this expenditure of £31,000, because had we ourselves spent 
our capital in expanding our own business, and had we not had to go to 
the Post Office for this expenditure, then the rent would, of course, have 
been absorbed in the dividend distribution, and the working expenses 
would have been correspondingly less. | 

The increased prosperity of the company has its reflex action in the 
dividend, For the first time we have been able to pay the dividend on 
the deferred stock at the rate of 6 per cent., or the same as on the 
preferred stock. Turning to capital account, the shareholders will see 
that the total capital expended, including £658,000 for land and build- 
ings, is £13,659,777, raised by preferred and deferred stock and debenture 
stocks to the amount of £10,516,000, leaving a balance of £3,143,000, 
which is brought into the balance-sheet as an asset, representing the 
difference between capital expended and capital raised. Here, on behalf 
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of the board, I can remark how pleased the directors have been that the 
issues of capital made from time to time have been so well subscribed by 
the shareholders. The shareholders have manfully shouldered the respon- 
sibility which is upon the company of finding capital to develop our busi- 
ness, always remembering, of course, that that capital has to bs spent 
prudently, and must be such capital as can be reproductive to the share- 
holdera of the company within the terms and the period of the company’s 
licence. 

Stock of materials stands iu the balance-sheet at £395,766 —about the 
same as at six months ago. The special replacement account stands 
at £129,895, compared with £189,473. It will be satisfactory to theshare- 
holders to know that this item is being reduced. It represents, as share- 
holders may remember, sums which have been charged to revenue in 
respect of underground works undertaken in large towns. The sum 
represents the value of the plant replaced, and in order that it might 
not fall unduly upon the revenue of any particular year or half-year the 
directors instituted a scheme by which the amount could be spread over 
a period of years, and we are within measurable distance of seeing it 
wiped out altogether by the year 1909. 

I think I can safely congratulate you upon the comparatively smooth 
water in which we find ourselves to-day. We are, as you know, face to 
face with great responsibilities ; we have before us a somewhat anxious 
time when we reflect upon what might happen in 1911, but I think that 
if we adopt a policy of financial prudence all the time no undue alarm 
or unrest need occur among the shareholders. They may rest assured 
that the directors are fully alive to the responsibilities which rest upon 
them, and that they will gee to it that the very best use is made of oppor- 
tunities which may be presented to them from time to time. No body 
of shareholders can ask men to do more than that (applause). We have 
a staff of some 17,500 persons and shareholders numbering 16,600, 
which better perhaps than anything else indicates the extent of our 
business obligations, and shows the responsibility which rests upon both 
the directors and the shareholders. I now move the adoption of the 
report and accounts and the declaration of the dividends. | 

Mr. S. H. SANDS (vice-president) seconded the motion. | 
` A discussion followed, in which the directors were congratulated upon 
the excellent results of the half-year’s working generally. 

In reply to questions the CHAIRMAN said that, if there was a surplus 
in 1911, after the result of the arbitration was ascertained, that surplus be- 
longed to the shareholders, and no one could deprive them of it. As they 
were now within measurable distance of that time when their licence 
would expire, it would be most imprudent that they should do anything 
which would jeopardise the strength of their position when they went to 
arbitration. А big reserve fund was a great advantage to them. Не did 
not consider it would be wise to show in the accounts the amounts set 
aside for depreciation. The company’s position was never atronger, nor 
their prospects brighter, than at the present time. 

The resolution was then carried unanimously. 

The retiring directora and auditors were then re-elected. 

A cordial vote of thanks to the chairman and directors brought the 
proceedings to a close. 


Telegraph Construction & Maintenance Co. (Ltd.) 


A half-yearly General Meeting of this Company was held at the offices 
on 2003087; Mr. Ұпллалм Sauter (Chairman and Managing Director) 
presided. 

The SECRETARY (Mr. E. Dickens) read the formal notice calling the 
meeting. 

The CHAIRMAN said : Gentlemen, at our last meeting in February I 
had the pleasure to inform you that your Directors were quite satisfied 
with the financial position of the Company, and that they looked forward to 
the fature with confidence. Since then everything has gone well, and 
nothing has happened which has caused us in any way to alter our 
views. We have carried out several contracts and have entered upon 
others which are still in hand. Perhaps the most important work 
of the half-year has been the making and laying of а cable between 
New York, Cuba and Panama, a length of over 2,300 nautical miles, The 
contract for this cable was made in January last with the Central & South 
American Telegraph Co. of New York. We undertook to complete the 
entire cable on or before July 15. Although the time was short con- 
sidering the difficulty there has been in obtaining raw materials, and 
although the Central & South American Telegraph Co. inoreased the 
length of tbe cable and requested us to lay some harbour cables which were 
in addition to the work contracted for, I am glad to say we have received 
a telegram from our ship, the Colonia," saying that the laying of the 
whole line from New York to Panama was completed at 8 p.m. on July 15, 
thus leaving four hours in hand before the expiration of the agreed time. 
I am mentioning these details of our work to the proprietora as I think it 
right they should understand that it has always been the polioy of this 
company to respect its contract dates, and I am sure the ehareholders will 
agree with me that it speaks well for the efficiency of our staff and of our 
organisation, both at the works and in our ships, that our contracts are 
carried out with such promptitude and success, and we all know that 
work done quickly and well is done cheaply. I bave no resolution to 
submit to you as no report or accounts are presented to this meeting, but 
in accordance with our usual custom I have to announce that the Warrants 
for the Interim Dividend of 5 per cent. will be posted to-day. This con- 
cludes the business of the Meeting. 

Mr. CROFT (a shareholder) observed that he had a very long experience 
of the Meetings of the Company, but the shareholders had never had, at 
what he might call an interim meeting, a more satisfactory report than 
that which they had just heard. He was quite sure that the shareholders 
had heard with great satisfaction that the cable referred to in the Chair- 
man’s speech had been laid within the contract time, showing, as the 
statement from the chair mentione l, the Company had again kept to its 


contract time, and this punctuality had nearly always been, he believed, 
the characteristic of the Company. He was aware that the Directors 
at the interim mectings did not, as a rule, make any lengthened report, 
but it was a long time to wait until the next general meeting, and, in 
these circumstances, he was sure that the Chairman would excuse him if 
he made a few observations and asked one or two questions. He wished 
to know whether the Colonia was the only ship the Company now 
possessed, or whether any ship had been bought to replace the Anglia," 
which had been sold. 

The CHAIRMAN: We have the “Cambria,” which is a considerably 
smaller vessel. 

Мг, CROFT said that his reason in asking the question was, because he 
saw from time to time reports of Telegraph Companies, whose cables, 
when damaged or broken, were apparently repaired by their own vessels. 
He had always been under the impression that their Company was pri- 
marily formed with the object of doing that class of work for such com- 
panies. He hoped the Company would always find good employment in 
that way. If the Telegraph Companies used their own ships, the Telegraph 
Construction Co. was deprived of work which legitimately belonged to it. 

Mr. F. R. LUCAS (Managing Director) said they had the Cambria” 
almost constantly employed in the repairing work referred to by the last 
speaker. The Colonia“ was a very large ship, with great carrying power, 
and they found that she could do her work so quickly that she could 
pretty well keep pace at the rate at which they could manufacture cable. 
The“ Cambria was at present employed in repairing and renewing 
certain cables in the Atlantic, and she was pretty constantly em- 
ployed in that way. The Board had considered the question whether 
they should further add to the Company's fleet by building another 
ship, but there were considerations which they had to take into 
account,. The present was rather an expensive time to build ships, 
and the Company did not wish to have more ships than they were likely 
to keep іп constant employment. It was quite true that the large Tele- 
graph Companies did, as a maiter of course, their own repairs. They 
had a large fleet of ships in all parts of the world, and this did not leave 
very much work to be done by a Company such as their own in the way 
of maintaining cables. 

In reply to Mr. ROWE, 

Mr. LUCAS said the Chairman had referred to one large contract ; 
they had several others running with it, and they had another large con- 
tract for the “Colonia” to carry out so soon as she got back. This 
involved a voyage to the Far East. 

Мт. CROFT then proposed a cordial vote of thanks to the Chairman 
and his colleagues for the way in which they had managed the affairs of 
55 Company. He would like to couple with that resolution the whole of 
the staff. 

Mr. J. GIBSON seconded the resolution and said the skill of the 
Directors and Staff was such that the shareholders could entertain the 
strongest hope that the Company would continue to hold its own, although 
the times were somewhat hard. 

The motion was then carried unanimously, 

Sir JAMES PENDER having briefly acknowledged the compliment on 
behalf of the Chairman and his colleagues, as well as on behalf of the 
Staff, the proceedings terminated. 


Buenos Ayres Grand National Tramways Co. (Ltd.) 


The annual general meeting was held on Wednesday under the presi- 
dency of Mr. J. Invinc COURTENAY. 

The SECRETARY (Mr. Fortescue Thursby) read the notice convening 
the meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, owing to transition of our system 
from horse to electric working not being the same in 1906-7 as in 1905-6, 
апу detailed comparisons between the two years are of little or no value, 
The chief changes in the balance sheet are that, as regards to loan 
capital, the 54 per cent. debentures are reduced by the amount redeemed 
(£1,700). The amount of conversion debenture stock issued is, in effect, 
reduced by the £700 redeemed of the second preference debentures and 
has been increased by £100,000 issued on Sept. 15, 1906. There remains 
now £100,000 not issued of the total of £700,000 at present authorised of 
this stock, but this £700,000 is liable to increase for the purpose of 
redeeming the £150,000 54 per cent. preference debentures. The 
6 per cent, debentures are also shown as reduced by the amount of £1,400 
redeemed. On the other side of the balance-sheet, there has been 
expended daring the year to March 31 in London and Buenos Ayres ou 
electric construction and equipment £266,367. 128. 8d. In the revenue 
account the chief differenceslare that the gross receipts for 1906-7 show 
an increase of £68,660, or 27:18 per cent, the working expenses 
£27,496, or 14:25 per cent., and the net receipts £41,163, or 68:95 per 
cent. The percentage of working expenses to gross receipts for 1906-7 
was 68 60, against 76:36 in 1905-6, or а reduction of 7°76 per cent. 
The percentage of working the elestric traction only for 1906-7 was 62:75 
percent. This last figure you will specially note. The number of pas- 
gengers carried was, in 1906-7, 35,874,902, and ia 1905-6 27,810,737, or 
an increase of 28:99 per cent. Passenger car-miles run were in 1906-7 
7,014,999 and in 1905-6 6,676,738, or an inoreass of 5:07. The passenger 
gross receipts per car-mile were in 1906-7, 51:75 cents; in 1905-6, 42:36 
cents, an increase of 22'17 per cent., while the expenses per car-mile in 
1906-7 were 35:63 cents, against in 1905-6 33:03 cents, an increase of 
only 7°87. The net receipts for the year under review exceed those for 
the previous year by £41,163, or 68:95 per cent. Speaking on general 
matters, apart from figures, a most important step forward has just been 
taken, with the consent of the Municipality—that is to say, all the horse 
passenger service of the Company has been discontinued, and thus а source 
of unproductive expenditure has been eliminated. With the municipal 
authorities our relations, we are glad to say, continue to be quite cordial. 
The number of miles of single track now converted to electric traction ig 
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753 miles. Labour troubles have occurred in Buenos Ayres as elsewhere in 
the world, but these were occasioned by the operations of professional 
agitators, and in our particular case the majority of our men remained, I 
am glad to say, entirely loyal to us (cheers). For the manner in which the 
local committee and general manager dealt with these troubles—and they 
required delicate, but firm handling—and also for their skilful conduct of 
the administration of the Company, we are much indebted to them. 
Reviewing the whole situation, it is manifest that the position of the 
Company has vastly improved, and I am not aware of any cause why 
this improvement should not continue ; on the contrary, there are valid 
reasons why the Company should advance in prosperity, for even if the 
great prosperity of Argentina during the last three years should not con- 
tinue at the same rate, it is not probable that the tramway passenger 
movement in Buenos Ayres will be much, if at all, adversely affected. 
I now move the adoption of the report aud accounts and the declaration 
of the dividends set out therein. 

Mr. E. A. LAZARUS seconded the motion. 

Mr. REED inquired the actual number of miles that remained to be 
converted to electric traction. | 

The CHAIRMAN: The difference is between 753 and 113 miles, 
which we take as the total length of the system as at present projected 
including the concessions applied for, The exact mileage at the present 
time under electric traction was 664 miles. The resolution was then 
carried unanimously. | | 

Mr. J. Irving Courtenay, Mr. W. Н. Harris, Mr. E. A. Lazarus and 
Mr. H. A. Trotter were then re-elected to their seats at the Board, and 
е retiring auditors, Messrs, Monkhouse, Stoneham & Co. were re-elected 
auditors. 
` The CHAIRMAN: I now propose that we give a cordial vota of thanks 
to our local committee and to the staff in 1 Ayres and the staff in 
London. They have all had a great deal of work to do, and I think 
they are entitled to a vote of thanks. 

Mr. FRAME THOMSON, in seconding the motion, observed that 
from personal intercours» with the staff both in Buenos Ayres and in 
London, he could testify to the admirable way in which they had 
discharged their duties in diflisult circumstances. The work of recon- 
struction of the lines and the new method of working had rendered 
their duties very complicated. | 

The resolution was 2.rried unanimously. 

Mr. REED proposed a vote of thanks tə the Chairman and 
Directors for having brought the Company so ha ppily, as he thought, 
through a strenuous and difficult period. 

Mr. MONKTON seconded the motion, which was carried unanimously. 

The CHAIRMAN briefly responded, and the proceedings terminated. 


United River Plate Telephone Co. (Ltd.) 


The twenty first ordinary ganeral meeting was held ол Tuesday, under 
the presidency of Mr. J. Irvinea Courtenay. 

The SECRETARY (Mr. David Smith) read the notice calling the 
meeting and the auditora’ report. 

The CHAIRMAN said : Gentlemen, on my return from South America 
last year I gave you an account of my visit and stated my views upon the 
good prospects of the company. I am glad to say the results of the year’s 
working have fully justified the anticipations then expressed. We are 
now actively engaged in Buenos Ayres in replacing our overhead lines by 
underground cables. The advantage to the company of a change of this 
kind can hardly be overestimated. ^ Not only does it minimise the 
danger of loss and interruption through any large fire occurring, say, in 
а busy portion of the city, but it énsutes а practical immunity from 
damage by storms, while the cost of upkeep of underground cables is not 
anything like so high as the upkeep of aerial lines. In Rosario and Cor- 
doba also a considerable number of overhead lines have been replaced by 
underground cables, and it is the intention of the directors, аз soon as 
the necessary arrangements have been completed, to make similar 
changes in the company's system in other important towns. A further 
improvement, as I have mentioned on a previous occasion, is being 
effected by the installation of common battery switchboards, 
equipped on the most modern principles, to work in connection 
with the underground plant. One large board has been erected and 
two others are in course of erection in Buenos Ayres. Already there 
is а marked improvement in the service, and I have no hesitation 
in saying that our service in Buenos Ayres will compare favourably 
with that given in any part of the world, with the possible exception of 
the United States. Another gratifying announcement I have to make is 
the opening of the Rosario line for public service. This line is about 
220 miles long and connects the city of Rosario and its neighbourhood 
with Buenos Ayres. The line taps one of the richest grain-producing 
regions in the Argentine. The traffic is growing day by day and will 
ultimately ba an important source of revenue to the company. We have 
thus, you will see, connected the two important provinces of Buenos Ayres 
and Santa Fé, and it is now not only possible for the company’s sub- 
scribers as far north as Rosario, and even beyond that point, or as far 
south as Chascomus, to communicate direct with the Federal capital, but 
through our Buenos Ayres offices these extreme points can bs put into 
communication with one another, and thus subscribers to the company’s 
system can talk over distances not much short of 400 miles, which, I 
think you will agree, for South America is a creditable record. 

Oar relations with the Government and municipal authorities are of a 
friendly description, and as the country is becoming year by year more 
settled, I think we may look forward to a continuance of the prosperity 
with which Argentina is at present blessed. Of course there are minor 
troubles, but what land is free from them? There have been strikes in 
the Argentine, although I am happy to say our company has been sin- 
gularly free from troubles of this description, and as population is more 
and more attracted to the Plate the labour question should undoubtedly 


tend to become less acute. Argentina is developing in all directions. 
New'industries are constantly being started and new crops cultivated, 
and towns which a few years ago were villages are becoming important 
centres of industry. There is no reason why the company should not 
continue to share in this prosperity. 

As to the future, a company like ours cannot stand still. As sub- 
scribers come forward we must provide for their needs. Some statistics 
I have prepared will interest you. In 1900 there were 675,000 telephone 
stations in use by subsoribers of the Associated Bell Telephone Соз. in 
the United States; in 1907 there are 3,000,000. In the United Kingdom 
in 1900 there were 173,800; in 1907 there are 483,000. In Germany 
between 1900 and 1905, the latest year for which we have statistics, the 
increase was from 247,00) to 511,000. If we take 16 on the population 
basis the figures work out approximately: United States, 1 telephone for 
every 20 inhabitants; United Kingdom, 1 for every 90; Germany, 1 for 
every 120; and Argentina, 1 for every 200. That will show you the field 
we have to work. Regarding the conversion of the 5 per cent. debenture 
stook into 44 per cent., this has been accomplished, and it is satisfactory 
to feel that the company is now in an infinitely stronger financial position 
than heretofore. Our borrowing resources will now keep pace automati- 
cally with any increase in our share capital. The extent to which in the 
future we may avail ourselves of these powers will be dictated by circum- 
stances, but, at any rate, it is satisfactory to know that in case of nsed 
such powers are in existence, and this will constitute a great source of 
strength tothe company. There will probably be an issue of ordinary 
shares in the late autumn of this year, and though I am not at the 
moment in a position to give you particulars I have no doubt the terms 
will prove to be agreeable to the shareholders. 

You will have noted with pleasure that Sir John Gavey, C.B., late engi- 
neer-in-chief to the British Post Office, has joined the board of the com- 
pany, and you will be glad to learn that he is going out to South 
America this autumn for the purpose of making himself acquainted with 
the business and affairs of the Company. The shareholders will agree 
with us in thinking that this visit will be productive of much benefit to 
the company. 

With regard to the ascouuts, on the debit side capital his been in- 
creased by £100,000, by the isaue of 20,000 new ordinary shares in July, 
1906. Thereis a considerable increase in sundry creditors, accounted for 
by large purchases in connection with our underground work, the in- 
&tallation of the common battery system, and the general extension of 
our business. We are adding £10,000 to reserve and £25,000 to renewal 
of plant account. Capital outlay for the year, apart from real estate, has 
been £116,483. This is in connection with underground work, the ia- 
stallation of the common battery switchboards already referred to, and 
expenditure on new subscribars’ lines and instruments. Sundry dabtors 
are £313 down, although the business has increased, showing that our 
collections are kept well in hand. Real estate has increasod by £13,824, 
owing to the purchase of certain new properties for stores and exchanges, 
and the erection of suitable buildings thereon, If we had to dispose of 
our real estate to-day it would realise considerably mora than the price at 
which it stands in our books. Securities at cost are £8,167 less than last 
year, as we took advantage of a favourable opportunity to realise certain 
of our investments, the money being required in connection with our 
extensions. The prices at which the balance of the securities stand in 
our books is more than covered by their present market value. Receipts 
in the River Plate show an inoreaso of about £35,000, while maintenance 
charges and general expenses are about £21,000 more. The increase in 
net profit for the year is £14,008. І think you will o»nsider the resalts of 
our operations have been satisfactory. Werecommend a final dividend 
of 5 per cent, on the ordinary shares, making, with the interim dividend, 
8 per cent. for the year, tax free, I now move the adoption of the report 
and accounts. 

Mr, F. GREEN seconded the resolution. 

Мг. А. Н. GAMBLE said he would like to know if they might antici- 
pate any formidable competition? It was gratifying to see their reserve 
fund growing ; was it invested in the business with the exception of the 
item, securities at cost £58,394 ” ? 

The CHAIRMAN: The £58,000 odd is in good-class securities; the 
rest of the reserve is in the business. Monopolies are not tolerated in 
this age. The company has always had competition, and for anythiag we 
know may possibly have more in the fature. The way to meet it is by 
giving the best possible service. | 

The resolution was then carried unanimonsly. 

The retiring directors, Mr. F. Green and Sir John Gavey, C.B., were 
then re-elected, and the retiring auditors were ro-appointed. 


The CHAIRMAN : I do not think we should separate without accord- 
ing a vote of thanks to our local board, as well as to the manager and staff ia 
Argentina and the staff in London. We have one of our Argentina staff 
present and are pleased to see him. We propose, in the fature, to have 
more frequent communication between the staff there and on this side. 

Sir JOHN GAVEY seconded the motion and said: To maniga a сэп. 
cern like ours, in which the base of operations is several thousani miles 
from headquarters, the London board is very largely depsndent on the 
local board and on the ab'e and zealous officers who represent us 
in Argentina. І have had the pleasure of making the acquaintance of 
some of them, and I hope shortly to get into close touch with the 
whole of them. І сап speak very warmly also of the manner in which 
the work in our offices here is conducted by our secretary and his staff, 
and it affords me the utmost pleasure to second the resolution that a 
hearty vote of thanks be accorded to the local board, manager and staff, 
in the Argentine and to our officers at home. 

The resolution was carried unanimously. 

A hearty vote of thanks was, on the motion of Mr. GAMBLE, secon led 
by Mr. KINGSBURY, accorded to the chairman and directors. The 
chairman having replied, the proceedings terminated. 
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BOMBAY ELECTRIC SUPPLY & TRAMWAYS CO. (LTD.)—At the meet- 
ing on Wednesday the chairman said that three sections of their electric 
tramways were now open, making a total open of 5°61 miles. They 
expected to have the entire system running electrically before the mon- 


soon of next year. The excess of expenses over receipts in the electricity 


supply department amounted to £1,639. 12s. 11d., which the directors 


considered it advisable to carry to suspense account, The lighting and 


power supply branch of the business had made excellent progress during 


the year. 


BUENOS AYRES ELECTRIC TRAMWAYS CO. (1901) (LTD.) —The report 


for 1906 states that the ss receipts were £75,156, compared with 
£64,514 in 1905. The working expenses (inclusive of London adminis- 
tration charges) were £60,080, against £51,228 in 1905, showing a net 
profit of £15,076, compared with £13,286. After paying interest and 
transferring £1,731 to sinking funds for redemption of debenture stock, 
there remains (with £697 from 1905) £2,689 to be carried forward. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—At an extraordinary 


meeting on Friday it was unanimously resolved to increase the capital 
from £500,000 to £1,000,000 by the creation of 100,000 additional shares 
of £5 each. Col. A. J. Filgate stated that capital expenditure during the 
last five years had been £344,618, while the total capital expenditure to 


Deo. 31 last amounted to £544,353, the subsoribea capital being £500,000. 


Their generating plant represented 5,817 kw., while the 8 of their 
order further 


generating plant, and the demand for additional mains continued. From 


feeders and mains was 171 miles. They had recently to 


Jan. 1 last they had added more than 300 customers, the additional 
lamps being equivalent to 25,780 8 c.p., the total being 289,174 8 o.p. 


CENTRAL LONDON RAILWAY CO.—The directors recommend payment 


of the following dividends: At the rate of 3 per cent. on the undivided 
ordinary stock and at the rate of 4 per cent. on the preferred ordinary 


stock for the half-year ended June 30, providing also for а dividend at 
the rate of 2 per cent. on the deferred stock, this latter dividend only 
being payable when the result of the year's working has been ascertained. 
£25,890 is also carried forward. 

CITY & SOUTH LONDON RAILWAY CO.—The report of the directors for 
the half. year to June 30 states that the receipts from all sources amounted 
to £82,456, 4s. 2d. and the cost of working to £36,592. 6s. 3d., leaving 
a profit of £45,863. 17s. 11d. Inclusive of the balance brought forward, 
the net revenue account shows a total of £52,516, 2s. 5d. After making 
provision for debenture stock interest and transfer to renewal fund of 
£1,500, £39,107. 5s. remains available for dividend. The directors recom- 
mend payment of the full dividend on the 5 per cent. preference stocks 
(1891, 1896, 1901 and 1903) and a dividend at the rate of 24 per cent. on 
the consolidated ordinary stock for the half-year, leaving £1,857. 58. to 
be carried forward. The dividend compares with 2} per cent, in the 
corresponding half-year of 1906. The number of passengers, exclusive 
of season ticket holders, carried during the half-year was 10,048,780, 
and the receipts (including season-tickets) £77,519. lls. 9d., against 
9,104,293 passengers and £72,228. 2s. 4d. and 9,045,120 passengers and 
£72,454. 3s. 11d. respectively in the two preceding half-years. 

Throughout the half-year the traffic un the old line and the old con- 
nections has shown a satisfactory increase, and the extension to Euston 
has brought in a considerable amount of new traffic. As will be seen, 
these receipts, added to what has come ia from through bookings with 
allied systems, enable the directors to recommend an increased dividend. 
The three new trains had been delivered and are now running. The 
directors record with deep regret the death of the company’s chief engi- 
neer, Sir Benjamin Baker, who had been associated with the company 
from its inception. 

DUBLIN UNITED TRAMWAYS CO. (LTD.)—The report for the half-year 
ended June 30 states that after charging against revenue the balance of 
cost of reconstruction of portion of the Dalkey line (£3,157. 11s. 6d.) and 
the cost of alteration from centre to sidepole overhead construction 
(£998. 14s. 2d.) the amount available for division is £41,715. 6s. Divi- 
dends are recommended on the 6 per cent. preference shares, and at the 
rate of 6 per cent. (tax free) on the ordinary shares. These dividends 
will absorb £35,100, leaving £6,615. 63. to be carried forward. 

EAST LONDON RAILWAY CO.—At the meeting on Tuesday the chair- 
man (Lord Claud Hamilton) said that he had obtained a rough estimate 
of the cost of electrifying the line from Mr. Firth, the electrical engineer 
of tbe Great Eastern Railway. He had mentioned two systems to that 
gentleman—the system in use on the Metropolitan and Metropolitan 
District Railways and the alternating-current overhead conductor syetem, 
but as the latter system was in its infancy as regarded railways in this 
country aud they had had no practical experience of its working and 
cost, he had confined the estimate to the direct-current system. Mr. 
Firth's conclusions were as follows: To equip the 12 miles of single 
track would cost £32,000, but that would not include point-rodding, 
signal-wiring and other details comprised under the head of track altera- 
tions, but probably they would not amount to much. If power could be 
obtained from outside sources both north and south of the Thames, the 
track-work for that purpose would cost another £20,000, and if, owing to 
the difficulty of obtaining a supply from the southern section, а sub-sta- 
tion had to be erected south of the Thames, there would be a further cost 
of £18,000, or £70,000 in all. He imagined, however, that a direct supply 
could be obtained, but even in that case the cost would be £52,000. 


EDMUNDSON'S ELECTRICITY CORPN. (LTD.) For the year to March 31 
the net profit, after payment of interest, was £16,595, added to £15,211 
brought forward. Deducting the preference dividend paid to Oct. 30, 1906, 
(4£14,000),there is a balance of £17,806 to be carried forward. The directors 
regret that, owing to the slow development in the demand for electric light 
during the past year, the results have been so disappointing. The net 
profit on trading account, after providing for all standing charges, is only 
£4,059, compared with £27,710 last year. A schedule is given in the 


directors’ report showing the earnings of each of the subsidiary com. 
panies. The parent company’s income from its investments in these 
companies was only £31,136, against £32,182 last year. An improve- 
ment in this respect during the current year may be looked for. { 

ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ report for the year 
1906 states that the gross revenue shows a steady and satisfactory im- 
provement, and (including the dividend from the Chelmsford company) 
amounted to £7,285. 28. 6d. After providing for interest, &o., there 
remains a net profit of £151. 9s. 2d. During the past year electricity 
supply was commenced in Dumbarton, Hitchin and Falmouth, the equiva. 
lent of 6,853 8 c.p. lamp shaving been connected to the mains in those 
towns. The six towns (Jedburgh, Melrose, Dalkeith, Dollar, Exmouth 
acd St. Andrews) produced a gross revenue of £3,730. 78. Id., compared 
with £2,060. 123. 9d. in 1905. The Totnes undertaking is now. working 
at a profit. The directors consider the growth of the business satisfao- 
tory. In each town there has been a substantial increase in the number 
of lamps connected to the mains. 

The tramway within the burgh of Dambarton has been completed and 
the line is now opened for traffic. The provisional order for the tram- 
way from Clydebank to Dumbarton and from Dumbarton to Balloch has 
been confirmed by Parliament, and it is proposed to transfer this order 
and the burgh tramway to a company which has been registered under 
the title of the Dumbarton Burgh and County Tramways (Ltd.). A bill 
authorising this transfer has been presented to Parliament. The new 
company will repay to the Corporation the costs incurred, together with 
the outlay on the burgh tramway, and will contract to take its supply of 
electrical energy from the generating station at Dumbarton at satis- 
factory prices. The billin Parliament for vesting in the Corporation the 
various undertakings constructed and worked by the Corporation is un. 
opposed and will give legal effect to certain agreements with local 
authorities, and will put an end to the existence of separate companies 
for Chelmsford and Totnes. The final dividend for 1906 was paid in 
January, and the guarantors will now provide the amount sufficient for 
the pay ment of an interim dividend at the rate of 5 per cent. for the віх 
months ended June 30. 


GENERAL ELECTRIC CO. (LTD.)—The annual report of the directors 
to March 31 last states that the net trading profits and income from in- 
vestments, &c., amounted to £68,545. 18s. 6d. After deducting depre- 
ciation and debenture interest (£25,951. 78. Id.), there remains 
£42,594. 68. bd., out of which the dividend on the 5 per cent. preference 
Bhares has been paid (absorbing £12,500), leaving ап available balanoe of 
£30,094. 6s. 5d., which the directors recommend should be appropriated 
as follows: Provision for managing directors’ and employés’ bonus, 
£3,009. 8s. 7d. ; dividend on ordinary shares at the rate of 5 per cent., 
£17,293. 10s. ; and placing £9,791. 78. 10d. to reserve. The prices of raw 
materials have continued to advance throughout the year, and have been 
the main cause of reduced trading profits. The factories at Salford, 
Witton, Birmingham and London have again been increased by new 
buildings and more machinery. They have been maintained at high 
efficiency and are well filled with orders, The directors have recently 
concluded arrangements for working in Great Britain and Colonies the 
Osram tungsten metal filament lamp, from which they expect good 
results. Further ordinary shares (1,455) have been allotted, during the 
period covered by the accounts, to the directors and staff at par. 


METROPOLITAN RAILWAY CO.—In the report for the June half-year 
the directors state that the total receipts (deducting proportion of revenue 
of City lines and extensions) were £345,519, 9s. 4d., and the expenses 
£193,361. 4s. 3d., leaving а profit of £152,158. 5s. 1d. Compared with 
the corresponding half-year of 1906, the receipts show a decrease of 
£43,494. 14s., and the expenses a decrease of £19,670. 19s. 11d. After 
providing for debenture interest, &c., £17,624. 4s. 4d. is available, and 
the directors recommend a dividend on the ordinary stock at the rate of 
108. per cent., carrying forward £3,294. 1s, 3d. The falling in revenue ів 
attributed partly to the competition of tube railways and motor omni- 
buses. Throughout the half-year the working of the electrical plant and 
machinery has given every satisfaction and current is being produced at 
a very low cost per unit. The increased services of trains on the circle 
and on the &t. John’s Wood line have been greatly appreciated by the 
public, and in the latter cage have assisted the company materially to 
meet the motor omnibus competition. 

The chairman (Sir Charles MacLaren) stated at the meeting yesterday 
that the company still felt the effects of the motor omnibus competition, 
although they anticipated, with confidence, that those companies would 
abandon the policy of cutting fares and adopt more remunerative rates. 
The total number of passengers carried (including season ticket- holders) 
showed a falling off of 745,432. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)— Sir Alficd Dent 
stated at the meeting of this company that an agreement bad been made 
with the company which obtained the tramway concession in the French 
Settlement for mutual running powers, The French company expected 
to be ready early in 1908. "Their сагв were under construction in this 
country, and were exact replicas of the English company's. The negotia- 
tions as to the tramways on the Chinese Bund and in the Chinese 
quarter round the native city were at a standstill, but there seemed every 
probability, when the Chinese authorities eaw the tramways running 
successfully in the English and French settlements, that they would 
desire to have them extended to the streets under their own jurisdiction. 
It was probable that the whole of the undertaking would be ready by 
Oct. 10. 

THOMAS PARKER (LTD.)—-The directors’ report for the year ended 
April 30 states that the profit was £18,033. 6s. 2d. It is proposed to add 
£5,000 to general reserve and £5,000 to depreciation reserve, to write 
£3,500 off suspense development account, and to carry the balance 
(£4,533. 6з. 2d.) forward. The report states that the patent C type 
dynamos and motors which were put on the market last year have 
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proved very successful and have become the company’s standard type, 
replacing all previous designs. The orders for electrical work have in- 
creased by nearly 50 per cent. over the previous 12 months, but owing to 
the continued competition and; over-production, prices for electrical 
machinery have shown little tendency to rise, whereas the prices of 
raw material, especially copper, have been maintained at a high figure. 
The Rees Roturbo Development Synd. is (it is stated) now a very valuable 
property. The result of the agreement with the syndicate secured the 
full manufacturing rights in Great Britain for the company in all classes 
of pumps, turbines and machinery under the Roturbo" patents. The 
result of the sale of the patents to the Rees Syndicate is a profit balance 
of £17,737 11s. 7d. after writing off the whole of the formation expenses 
and the preliminary expenses of developing the business in the works. 
The directors not only consider that the prospects of the company are 
very satisfactory, but owing to the development of sales and margin of 
profit in the Roturbo business are more than satisfied that the company 
can look forward to occupying a place in the front rank of successful 
manufacturing concerns in the country. In order to realiee fully the 
advantages secured by the patents it is desirable to increase the capacity 
of'the works so as to standardise rapidly and manufacture all the Roturbo 
machinery without interfering with the electrical output. An extraordinary 
meeting of shareholders will be called to authorise the issue of fresh capital 
with the object of paying off the bank overdraft, redeeming the debentures 
and providing further working capital. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


eee 


NEW COMPANIES. 


ASSOCIATED BATTERY CO. (LTD.) (94,179.)—Reg. July 15, capital 
£25,000 in £1 shares, to acquire the business carried on by the Amalga- 
mated Dry Batteries (Ltd.), to adopt an agreement with C. H. Elliot, and 
to carry on the business of manufacturers and vendors of electric bat- 
teries. First directors, A. J. Aitkens, C. Н. Elliot and F. Н, Rogers. 
Reg. office: 16 and 17, Devonshire-square, London, E.C. 


BRITISH ELECTRICAL FEDERATION (LTD.) (94,252.)—Reg. July 19, 
with 100 members, each individual member being liable for 5. and each 
company which is a member being liable for 5s. for every £1,000 of its 
authorised share capital, to encourage, promote and protect the interests 
of the electrical and general engineering, carrying, contracting, tramway, 
railway, electrical, magnetic, mechanical and chemical engineering in- 
dustries, &c. The subscribers are Sir C. Rivers Wilson, G. C. M. G., 
E. Garcke, E. Hopwood, C. J. Tegetmeier, W. G. Bond, J. Renwick and 
С. Н. Dade. The management is vested in a Council, the chairman for 
the time being of the British Electric Traction Co. to be president of 
the Federation and also president of the council and chairman of all 
committees. | 


GUERNSEY ELECTRIC LIGHT & POWER СО. (LTD.)—Reg. in Guernsey 
July 20, capital £100,000 in £1 shares (50,000 pref.), to acquire the busi- 
ness and property of Edmundson’s Electricity Corpn. (Ltd.) in Guernsey, 
and to carry on the supply of electric light and power in that island. 


PYRENEES ELECTRICAL SOCIETY (LTD.) (94,225.)—Reg. July 27, 
capital £60,000 in £1 shares, to promote, construct, equip, maintain, 
work and control tramways, railways, motor ways, telegraphs, tele- 
phones, cables. harbours, mills, smelting, hydraulic, gas, electric light 
and power supply works, &c. Кер. office, Parliament-mansions, Victoria- 


street, Westminster. 
STATUTORY RETURNS. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The capital in return to 
May 13 is £450,000 in 18,000 shares of £25 each, of which 17,000 have 
been taken up. £425,000 has been received. Mortgages and charges, nil. 


W. LUCY & CO. (LTD.) —Return to June 7 gives a capital as £15,000 
in 250 preference and 1,250 ordinary shares of £10 eacb, of which 250 
preference and 1,030 ordinary shares have been taken up. £10 per 
share has been called up on 250 preference and 781 ordinary, and £10,310 
has been received. £2,490 is considered as paid on 249 ordinary. 
Mortgages and charges, £7,000. 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—In return to May 20 
capital is £250,000 in £1 shares, of which 170,000 have been taken up. 
£l per share has been called up on £151,149, resulting in the receipt of 
£161,149. £18,851 is considered as paid on 18,851 shares. Mortgages 
and charges, £75,000. 


NORTHWOOD ELECTRIC LIGHT & POWER CO. (LTD.) —In the return | 


to June 27 the capital is £30,000 in 15,000 ordinary and 15,000 pre- 
ferred shares of £1 each, of which 12,357 ordinary and 2,260 preferred 
have been taken up. £1 per share has been called up on 8,132 ordinary 
and 2,260 preference, and £10,392 has been received, £4,225 is con- 
sidered as paid on 4,225 ordinary. Mortgages and charges, nil. 


WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)—Return to May 28 
gives capital as £132.520 in 53,008 shares of £2, 10s. each, of which 
45,008 have been taken up. £2. 10s. per share has been called up on 
8 shares and £20 has been received. £112,500 is considered as paid on 
45,000 shares, Mortgages and charges, £170,000. 


MORTGAGES AND CHARGES. 


BRYANT TRADING SYND. (LTD.) 5,000 8 percent. debentures, created 
June 71, 1907, charged on company’s undertaking and property (present 
and future), including uncalled capital, but excluding any property 
abroad, have bcen registered. No trustees. 


NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)—Issue of £300 
5 per cent. debentures, part of series, to secure £4,000, charged on the 
company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued, £3,700. 

NORTH-EASTERN ELECTRICAL STORES (LTD.) -A first debenture dated 
July 10, and a second debenture dated July 12, 1907, securing £175 and 
£165 respectively (both with 5 per cent. interest), charged on company’s 
undertaking and property, present. and future, including uncalled capital, 
have been registered. Holder, A. Dunbar. 

W. R. SYKES INTERLOCKING SIGNAL CO. (LTO.)—A trust deed dated 
July 9 to secure £15,000 debenture stock, has been registered. Property 
charged : Certain leasehold land with premises thereon in Clapham, and 
company’s other assets, present and future, except uncalled capital. 
Trustees: J. E. Nichols and A. Н. Johnson. 


CITY NOTES. 

— P 
MEMORANDA (July 25).—Bank rate 4 per cent. (since April 25, 1907), 
Price of silver 315d. per ох. Consols 88,7, —83;; for money, 83,4, —83 75 
for account; 24 per cent. annuities 814—82. Consola Pay Day, 
Aug. 1; Stocks and Shares Continuation Days, July 29 and Aug. 13; 
Ticket Days, Jaly 30 and Aug. 14; Pay Days, July 31 and Aug. 15; 

Mining Share Carry-over Day, July 26. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.) —The directora have 
declared an interim dividend at the rate of 84 per cent. for the half-year 
ended June 30. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the five weeks ended May 31 were 704,888, 
compared with 687,460 units in the corresponding five weeks of 1906; 
and for the four weeks ended June 28 the units delivered were 577,338, 
against 538,356 in 1906. 


ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—This company is 
about to invite subscriptions for 22,945 ordinary shares of £1 each. 


IMPERIAL TRAMWAYS CO. (LTD.)—The directors have declared an in- 
terim dividend at the rate of 8 per cent, for the half-year ended June 30. 


LIVERPOOL OVERHEAD RAILWAY CO.—Theaccounts for the past half- 
year show an available balance of £8,128. 5s. 14. The dividend on the 
5 per cent. preference shares will absorb £3,675. 17s., the balance 
(£4,452. 8s, 1d.) being carried forward. 

MANUFAOTURING PROFITS. —We have received the following letter on 
the subject of manufacturing profits and the prevailing low prices :— 

TO THE EDITOR OF THE ELECTRICIAN, 

Sir: We have read your report of the Electric Construction Co. “s 
meeting in the current issue, and would point out a mistake made by the 
chairman in his speech. We take considerable exception to this state- 
ment, which reads as follows: It is but small consolation to know 
that such absence of profit is not exceptional nor confined to this com- 
pany, for I cannot find any electrical manufacturing concern of im- 
portance, carrying on а purely manufacturing and competitive business 
similar to ours that can show any better result, and some show a great 
deal worse." 

We may say that the average dividend which we have paid on our 
ordinary shares for the last six years is 84 per cent.; during 1906 we 
made more profit thau in 1905, Thess dividends were paid after а sub- 
stantial depreciation was allowed for. Our profits were stated in the 
prospectus issued a few weeks ago. We maintain that our business is 
practically similar to that of the Electric Construction Co., as it is 
purely manufacturing, and we have over 800 employés. We have, of 
course, а few specialities, but the bulk of our profits are obtained from 
standard d.c. and a.c. motors and generators. The average size of our 
productions is probably somewhat smaller than those of the Electric 
Construction Co., but we make a range of machines from 1 to 1,000 н.г. 

We would also draw your attention to Messrs. Crompton & Co.’s report 
(which is printed on the next page to that of the Electric Construction 
Co.), in which they declare a dividend of 5 per cent., and plaes a sub. 
stantial sum to reserve. : 

We must say, however, that we consider the prices obtained at the 
present time are much too low, and we entirely sympathise with the 
remarks made by the chairman re the failure of the co-operative scheme. 

It may interest you to know that at the present time we are exporting 
а considerable number of machines to Italy, France and Germany, not- 
withstanding the high import tariff. —Yours faithfully, 

Тнк LANScASsHIRE Dynamo & Moror Co. (Lrp.). 
Trafford Park, Manchester, July 22. A. P. Wood, General Manager. 

MONTREAL LIGHT, HEAT & POWER CO.—A dividend has been declared 

for the quarter ended 3181 inst. at the rate of 6 per cent. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The directors 


have declared an interim dividend of 2} per cent. 


ST. ЈАМЕЗ' & PALL MALL ELECTRIC LIGHT Co. (LTD.) —The directors 
have declared an interim dividend on the preference shares at rate of 7 
per cent. and on the ordinary shares at rate of 10 percent. for the 
half-year ended June 30. Theshare transfer books will be closed from 
July 25 to Aug. 7 inclusive. 

The amount of electricity sold for the half-year ended June 30 is re- 
turned at 4,561,897 units, estimated to produce £60,427, against 
4,072,810 units, which produced £56,474 for the corresponding period of 
last year. This return is for the half-year instead of for the last quarter 
only. Future returns will be made half-yearlv 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee һауе 
been asked to allow a further issue of £616,425 deferred stock of the 
National Telephone Co. (Ltd.) to be quoted, 
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ELECTRIC TRAMWAY AND RAILWAY TRAF FIC 


Lino. 


Aberdeen e к 


Airdrie 
Anglo-Argentine ... 
Ashton-under- -Lyne `Согр... 


Ayr Corporation ... 


Baker 8t. * Waterloo ву... 
Вагпвеу.................. 
Barrow .... 

Bath Electric ‘Trams, Lia... 
Birkenhead Corporation ... 
Birmingham Co аш. 
Birmingham & ge 
Blackburn Dor ora dun. rere 
Blackpool Corporation ...... 
Blackpool and Fleetwood ... 
Blackp'lSt. Anne's&Lytham, 
Bolton Corporation . 
Bournemouth oor porn 
Bradford Corporation... 
Brighton Corporation 
Bristol Trams & Carriage... 
Buenos Ayres & Belgrano... 
Buenos Ayres Elec. Trams... 
Burnley Corporation ......... 
Burton Corporation 
Bury Corporation ............ 
Calcutta Tramways Co. 
Camborne-Redruth $ 
Cardiff Corporation 
Cavehill.. 

Central London Railway .. 
Charing C.,Kuston x Н "stead: 
Chatham & Dist. Lt. Rys.... 
City & South London Rly... 
City of Birmingham 
Colchester Corporation 
Cork Electric Trams Co. . 
Croydon Corporation  ...... 
Devonport & Dist. Trams... 
Dover Corporation . 

Dublin & Lucan Railway... 
Dublin United.. 
Dudley Stourbridge | 
Dundee Corporation 
East Ham Council. 
Exeter Corporation 
Falkirk and District 
Gateshcad & Dist. Trams... 
Glasgow VOTO OR: perd 
Glossop ТЕУ 


фео ооо эе» 


Great Northern & City Rly.. 
Gt. Northern, Piccadilly,&c. 
Greenock & Port Gla*gow... 
Halifax Corporation 
Hartlepool Tramways 
Hastin кее: Тгашв Со... 
Hong Kong . Е 
Huddersfield... à 
Holl Corporation... TEN 
Ilford Di-trict Council . 
Iikeston District Council .. 
Ipswich Corporation ......... 
Isle of Thanet Co. ............ 
Jarrow ...... зз 
Keighley Corporation Jirin 
Kidderminster & District... 
Kilmarnock Corporation .. 
Kirkcaldy Corporation ...... 
Lanarkshire Trams cb iid 
Lanca: hiro United... 
Leamington ... 
Leeds Corporation .. 
Leicester Corporation 
Leith Corporation ...... —— 
Lincoln Corporation ......... 
Liverpool Overhead Rly. ... 
Liverpool Corporation | 
eLondon County Council 
London United ............... 
Lowestoft .. emos 
Maidstone Corporation. diat 
Manchester 5 m 
Mersey Railway .. xu 
Merthyr... 
Metropolitan Dist. Railway 
Metropolitan Elec. Trams... 
Middleton. ТТЕ 
Nelson Corporation | Gies 
Ncwceastle-on- T yne Corp. 
Newport (Mon.) . 
Northampton С orporation. | 
Oldham, Ashton & Hyde... 
Oldham Corporation ......... 
Perth (N.B.) Corporation .. 
Perth (W. A.) Elec. Trams 
Peterborough . 
Pontypridd District Coun.. 
Portsmouth V 
Potteries ....... PR 
Preston Corporation . em 
Rochdale Corporation ...... 
Rotherham Corporation A 
Rothesay ...... T: 
Balford Corporation. КОЛО 
Бһеегоеяв .. "nm 
Bheffleld Corporation... PUR | 
Bingapore Tra Trams 


эзе зо» 


вове 


(а) These comparisons аге with the corresponding period Just year, 
t Minus 3 days. 


* Partly electrical. 


RECEIPTS. 
E Inc. 
Week 
or Dec 
ended. 8 (a) No. of 
< weeks. 
£ 
July 17 2,034 | + 871 7 
» 12 950 | – 3| 37 
5» 592 | 16,533 | + 2,281 29 
» 20 415 | + 87 17 
» 13 415 | — 9 
„» 20 981 | - 38 j 10 
„ 20 2330] ＋ 968 8 
i5. 12 162 | + 2) 2 
„ 17 935 | — 712 | 29 
a 21 1,143 | - 26 3 
» 20 5,399 : 16 
v 5 817 А 26 
„ 17 1,175 101 | §16 
„ 18| 1,792 | — 199 | 15 
„ 90 1,270 | - 49 3 
„ 201, 2582|- 376 | 16 
„ 17| 1,933 + 197 415 
„ 20! 6,321] + 704 | 16 
n. 2 1.081 | + 2 16 
„ 19| 5,3| + 173 2 
» 90 1.282 + 203 16 
„ 21 415| + 78] 16 
„„ 20 1048,780 | 4 R5,040 2 
s 20 2,680 | + 672 16 
25. B 156 | - 77 27 
„ 20| 5,38| - €09 3 
» 20 2,585 E 3 
„ 18 884 | + 115 | 129 
a. 21 3.18 + 689 3 
» 12 2,873 ‘ie 27 
ec 17 218 | + 10 3 
» 18 578 + 14 29 
„n 19 1,569 | + 31 16 
„ 12 5611 | - 40| 27 
» 20 206 | — 40 16 
» 19 172 | + 12 3 
, 19 8,172 | + 2,321 13 
» 12 904| - 6327 
e N 1,214 + 107 9 
„ 20 988 | + 5 16 
„ 19 392 | + tU 16 
„ 12 14000|- 268 | 97 
„ 20! 15,638 | + 2,873 7 
„ 20 150 | + 15 | 29 
1 12 276 + 3 27 
„ 20 1.651 + 25 3 
» 20 4,115 - 3 
vum d 639 | - 33 , 97 
1 12 320 | - 50 | 27 
5c. 8 1,350 | + 540 8 
„ 20 $71,453 | - $163 | 16 
as 20 714 | + 127 16 
„ 20 9,12 4 5 16 
IS Ui 168 | + 17 16 
» 20 1,188 | + 45 42 
„ 17 108 " 27 
» 18 177 + 20 3 
» 12 134 | - 52| 97 
„ 20 191 | + 11 9 
„ 18 1,895 | + 866 29 
„ 17 1,426 + 240, 9) 
„ 12 176 - 77227 
„ 20 7,030 + 772 16 
„ 20 2.353 T 44 3 
a x 690 | 4 83 | {10 
xu cl 1,75 |+ 3713 
„ 13 11,351 - 20 | 23 
„ 13 | 33,160 | + 589| 15 
„ 198,473 | + 1,191 | 429 
„ 20 275 | + 7 12 
„ 20 125 | + 3! 16 
„ 20 | 10,156 | + 2,310 16 
„ 20 1,726 + hus 3 
„ 12? 213 + 5 27 
s. 251-638 | ТС. 
„ 12 5,200 | + 1,292 27 
2^ bd 342 | - 49 27 
„ 20 10 11 17 
„ 20 4,126 | + 254 16 
„ 20 730 + 89186 
» 19 491 | + › !16 
» 12 608 | - 23 27 
5. 21 9.961 | + 311 17 
"NS n Jot | + 16 9 
ic 19 1,350 - 115 20 
Ge 12 295 | - 21 27 
„ 20 244| T 1516 
„ 12 1,838 + 97 27 
„ 17 795 | T 31! 16 
a 18 col | + °з +16 
2 42 459 | — 61 2 
„ 22 5,034 ＋ 323 16 
„ 10 611 527 
„ 21 [ 5,830 13117 
„ 20 mEMSUS | 4 $1,105 (od 


t Minus 2 days. 


§ Plus 2 days. 


AGGREGATE. 
Inc. or 
| Amount. | Dec. (a) 
£ & 
10,449 |+ 81 
6,105 - 11 
477,960 |+ 48,&57 
6,665 |+ 693 
8,720 |- 171 
7,700 |+ 3,463 
4437 — 16 
6651 |- 103 
9 714 i- 422 
3,386 |+ 63 
95 ,550 
20,629 
18,116 |+ 662 
15,869 |- 1,666 
8,098 |- 102 
36,446 |+ 1,519 
95881 |+ 42 
741,713 |+ 233 
14,469 |- 1,359 
11,032 |- 170 
18,858 |- 25 
4,706 |- 336 
к95,886 ＋ n7,837 
31:46 |+ 451 
2,153 |- 120 
16,627 |- 1,117 
7,93U А 
19,914 i+ 1,658 
9,624 |t 2,196 
75,500 
685 j- 32 
13,033 /|- 433 
92,943 |- 1,501 
12.210 5 
3,679 — 476 
392 |t 2 
20.261 + 5,261 
28,556 — 503 
10,272 |t 407 
14,721 - 395 
5,108 |+ 466 
27,129 1+ 645 
125,243 5 667 
3,920 + 58 
6,361 i- 14 
5,110 + 85 
12,960 
17,751 | - 244 
7.393 |- 461 
2.561 |+ 1,151 
$223,145 ＋ 833,541 
25,442 |+ 910 
38,131 i+ 1,974 
2,273 |+ 158 
16,859 |- 278 
3,224 
420 + 15 
2.952 |- 165 
1,560 |+ 10 
32, t 7 |+ 7,762 
3,897 T 9,150 
1,085 — 677 
101,700 — 4,228 
6.757 — дн 
5 365 + 71 
5,192 + 473 
294,706 3,370 
165,767 69,080 
177,723 ^ 393 
7,03 |+ 927 
1,723 - 105 
236,571 T 18,853 
5,597 + 603 
5,615 + 27 0 
23.972 — Н 
113,707 + 27,204 
9,320 ie 214 
2,461 + 7 
67,140 + 5338 
11,078 + 1,512 
6,950 — 311 
16,157 |+ 721 
32,598 |+ 2,252 
1,514 |+ 33 
41,561 |- 1,408 
3,260 | - 118 
31,704 — 1,315 
50,836 1+ 1,267 
12,111 7 111 
9.262 + 1,387 
3,62 — 503 
76,056 + 1,566 
1470 |- 38 
93,024 + 1,063 
8r a3, 191 Н $.s,09 2 
« Plus 3 duy:. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 
Inc. АсовЕсАТЕ. 
Line, Bibs B | кре. 
E (a) No. d imonni | Inc. or 
! weeks. Deo. (a) 
| & | £ £ £ 
ee Ns Tm i Suk a ses эз | ias 
Pe rin ids July 17 607 — 9! 16 5,8295 ,- 854 
South Metropolitan „ 12 860 | + 341 27 | 20971 |+ 2,105 
Southport Tramways......| „ 12 390 ! + 13 | 27 7,490 — 488 
South Staffs... „| oe N 886 + 31| 37 24,076 + 1,702 
Btal b'dge, Hyde,&c., ва EA a. " jas А 
Stockport Corporation siis dis 325 т А des | 
Sunderland Corporation. „„ 21, 1,601 + 41 | 16 23,908 ,- 120 
Sunderland and District .| ,, 17. ‘sis | & 120 | 20 | 12,573 |+ 1,598 
Swansea Trams Biens a 5 970 | + 51, 27 22,859 + 689 
Swindon Corporation КОО, „ 17 154 | + 6 2 vis T: 
Taunton ....... a 1 12 44 | - 5 31 1,190 ,— 84 
Tynemouth and District ..| „ 13 313| - 74 27 5,610 810 
eside Trams Со.. 17 $07 | + 75 | 29 13,229 |+ 630 
Victoria, Elec. Supply Co. of| June 16 668 | + 15 | 12 10,540 |+ 957 
Wallasey District Council... 990 20, 1,019 + 109 17 13,476 |+ 275 
Walsall Corporation ......... iy (^ ces 5 a exe - 
Werrington Corporation .. » 18 887 | + 16 | 36 6,006 |+ 230 
West Ham Corporation. „ 18; 2480 + 128] 16 | 38,112 ;+ 1,059 
Weston-supor-Mare ......... » 10 | 995 | - 104 | 97 2,323 |- 397 
Wolverhampton Co. ......... „ 12 513 4 30 | 27 12,054 + 540 
Wolverhampton Corpn..... „ 17 98 + 78 26 | 13,233 | 
Worcester. Sa e|» 12, 809 — 28 27 7.227 4 220 
Wrexham .. esu ae 1@ 98 | - 7| 27 2,691 l- 40 
Yorkshire W.R. Trams ...... » 2l | 1,223 | + 364 | 29 | 33,448 , . 
YorkshireWoollen District. „ 12 961 1+ 22 27 225,681 vk 1,397 
(G) These comparisons are with the corresponding per period las last year. Partly 
electrical. 
COLONIAL AND FOREIGN INVESTMENTS. 
қ | LAST Price RATE XJ Divi. | BUSINKSS 
д4 | DIVI- МАМЕ. Wed., | YIBLD- | DEND | WEEK 70 
Д om July 24. кр. DUE. | JULY 24, 
НЕ At fligh- Low- 
MWAYS, Xt. £ s. d. est. | est. 
5 40 Anglo ARAM rd. Shares 81—85} | 412 6 Ар, Oct| er, ti 
6| 2/9 Do. 5 per Cent. Cum Pref. .....! 6 —64 | 4 8 0 Ja, Jul] 67| 64 
St. 6% Do. Permanent 6% Deb. Stock.. 131 —134 | 4 9 9|Ju,Dec| .. aa 
St. 57 | Auckland Elec. Trame. 5% Deb. | 
(red de oe 102 — 105 4 15 0 Ja, Jul ee ee 
t| 2/0 | Brisbane Electric Trams. Invest. | 
Ord. 9811—30: | 8 2 6 Мау.. | 855] By 
5 2/6 | Do. 5 per Cent. Cum. Pref... ..... —5 5 0 O Muy, Ny 433 4] 
St. 4}% Do. 4} per Cent. Db, Prov. Certs. 98 —100 | 4 10 © | Ja, Jul | 974 soe 
St. 7% | British Columbia El. Ry. Df. Ord. ö 128 —123 6 8 6 Mr, Spt. 
St. t% | Do. Pref. Ord. Stock 108 —119 | 4 8 9|My, Nv III 
St. 5% |t Do. 57 Cum. Perp. Pref. Stock. 101 —104 | 4 16 0 | Ja, Jul |1024 | . 
4€| 447 | Do. 43 per Cent. lst Mort. Debs| 100 —103| 4 7 3 Ap,Qct| e | + 
100 49% |t Do. Vancouver Power Debs. ...... 101 —»3|4 7 3 ла, Jul! œ] æ 
b 3/0 | Buenos Ayres & Belgrano Ord...... 44-48 [8 11 9 Ap, Oct | 41, 44 
5 3/0 Do. 6 per Cent. A Саа Pref | | abst 514 0 Ар, Oct | . ee 
5, 3/0 | PDO. КОКТО 5 14 0 | April. . oe 
St. 57 Do. 6 per Cent. Debs. мшш... 105 —115 4 7 0|Ja, Jul. ..| .. 
St. 57 Do. Б per Cent. 2nd Debs. (red.) 100 —1С3 | 4 17 0 Ja, Jul 
Bt.| 6% | Buenos Ayres Elec. Trams. (1901) | 
Ltd. 92 -97 |5 8 0 Ja, Jul | - 
1H | 54% Buenos “Ayres "Grand National Г 
per Cent, Pref. Debs. ............... 99 —103 | Б 7 0 Ja, Jul 
100 6% Do. 6 per Cent. Ist Deb. Bonds.. 101—105 | 5 16 0 Ар, Oct 1 24 101 
5| 4/6 сша Tramways (1 to 137,610)... 76—18 5 Б 0 Nr, Spt 71334 
100, 9/6 6 per Cent. Cum. Pref. ...... t$-54 4 13 0 Ja, Jul | oe 
1 48% ро: 44% 1st Deb. Stock (red.) 104 —108 4 6 0 Ja, Jul 1043 — 
S| .. Cape Electric Tram Shares 138^ ня ws n 
..| 56% | Colombo Tr. & Ltg. 5% 1st Mt. Db. 94 — 99 620 My, We] o = 
1| 6% Havana Elec. Ry. Con. Mt. 57 
$1,000 50 year Coup. Bds. . 83 -t8 5 14 O|Fb,Aug| 83 — 
10| 5% | Kalgoorlie Elec. Trams. b per Сеш. 
„A Deb. Stock. si >—98 |5 6 8 Ja, Jul 
b, 6% | Do. брег Cent. "B" Ditto o 78 —82 |7 6 0|Ja,Jul| » oe 
Б 1/0 | Lisbon Шес. Trams. Ord. ........ 14—14 3 15 0 | July lh| .. 
100! 0,7; | Do. 6 per Cent. Cum. Pref. ...... 1—15 | 410 0|Ja,Jul| = E 
St. 6% Do. 6 per Cent. Reg. Mort. Deb' 95 — 95 |ò 2 0|Ju,Jul| -- m 
St. 57 | Madras Elec. Trams. 57 Deb. Stk. 06 —:9 |5 1 0|Ju,Jul 96 ss 
81 44% | Montreal St. Ry. Sterling 44 per 
Cent. Debs. (1922) ..................... 103 —105 4 5 6G|Fh,Aug! -- če 
St 17 Perth E. Trams, Ist Mt. Db. Stock} 100 — 104 | 4 13 0 Ja, Jul 
Seo? | Sao Paulo Tramway, Light & Power 
Co. $100 Stock 1113 — 1226 7 0 " 11] is 
é | 5% | Do. 5 per Cent, lst Mt. 8500 nm 973 M 5 6 O Ju, Dec! t4i | 94 
i 
| ELECTRICITY SUPPLY. 
j| 3/0 Adelaide Elec. 8’ ply Со. 64 Cu. Pr. 11 51 5 1141 © Mr, Spt T 
10 / Bombay E. S. & T. 6/, Cm. Pf. £S pd. 75—58 5 15 0 a 8 
t. 43% Do. 4} per Cent. Deb. Stk. (red.) £5 —97 4 12 9 Ja, Jul | LZ , (6 
l. 5/3 Calcutta Мес. Supply Ord. (1 to 
v^ e,, жуын. €2 7} 5 3 3 A. Ос . Е 
5 9/3 Шо. (80,001 t» 100,000) . 01—74 os » fib ous 
5. 5 City of Wellington Elec. Lt. and 
Power 5 per Cent. Reg. 1st Debs. 5) —5) 1111 3 Jau, Jul s 
5 .. Elec, Ltg. & Trac. Co. of Aust. 6 | 
| per Cent. Cum, Pre 21—21 a FL Aug} .. 
Bt. ^7 Do. 5 per Cent. Deb Stcek......... 8 5—:v] | 511 6 Ja, Jul Y 
Bt. 57 , Elec. Supply Co. of „ 
' Cent, Ist Mort. Deb. St.. 914 C3 5 3 6 Ja, Jul] .. 
St. 6% Indian Elec. Sup. & Trac. Co. “Deb. 
| St. Rd. Prov. Certs. . . . 103 16 5 13 0 Ja, Jul 
1 0/3! Kalgoorlie Elec. lower & lu. 
per Cent. Cum, Pref. ...... — Ap, Cet 
St. 6% | Madras E. 8. Corp. 6 per Cent. 
Constn. Deb. St.. 91 —97 |6 3 0 Ар. Oet 90 
10/0 River Plate Electricity Co. Ord. 2-43 3 6 9 april.. 
1 123 Do. 6 per Cent. nou-Cum. Pref... &£—1 600 Muy m 
St. 6% Do. 5 per Cent. Deb. Stock ......... 9g» —28 5 2 0 Ja, Jul 
5 3/0 Rosario Elec. Co. 6% Pret. (1-20,000) 5 —5y 5 9 6 Ap, Uct 
57 Shawinigan Water & Power 5 Per | 
Cent. Bds,, Scrip 99 —1017| 4 19 0 cji Jul 1*3 100 


* In cale ulating the yield, allowance has been made for accrued interest but not 


йог redemption, 


{ Ex Dividend. 
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BUSINESS 
A [orv NAME. | Wed., WIE TO E Я lon 
en JULY 94. 


DIVI. 
DEED 


NAME, 


Bigb- Low- | igh- - 
ELECTRICITY SUPPLY. Tn gi pes - ELECTRIC MANUFACTURING, &c. 2 2 4 „ 
10| 9/0 | Bournemouth & Poole Elec. Sup. Отд... 10 - 11 |© 6 0 | Маг, Sept Aron 17 it 
p. pt, еЧу Meter о 3 0 T s "e " 
10 38 2 ресе ша. Pre DE EE 14106 $i 0 кь Aue 10,5! .. | Do. m. Pf. .. ет 8 0 0 | April, Oct 
. 6 рег Cent. Cum. Second Pre - eb, Au ^ 2s Babcock eS Wil l, 4 T 
St. 43 Do. 4j per Cent. Deb. Stock (red.). C9 —102 | 4 8 0 | Jan. July . Do. Pre mro — 3 14 0 . з 

5 3/6 | Bromley (Kent) El. Lt. & Power Shares 41-54 |5 5 0 | Арі, Oct] . - British 1 * Helsby Cables 61d. 6 18 0 July, Feb | 7i үз 
St. 47 Do. Do. Ist ређе. f8 —100 410 0 ay, Nov| ..| -. o. 6 per Cent. ' 6a 6 416 0 | Jan July 6 ce 

5| 5/6 Rrompton & Kensington Elec. Вор. Ord., 73—86} 5 14 6 March... ee |. Ро. Ap per Cent. lat Mort. Deb. (red.) y 101 —104 4 6 6 Jan, July 108 109} 

Б) 3/6 | Do. 7 per Cent. Ргеѓ........................ 15—54 1 6 0 Маг, Вер | .. es British Thoms’n-Honst'n 43% 1st AA 87-91 4 19 0| Mar Sept; =o e. 
St. 47 | Central Elec. Sup. Co. 42 Guar.Db. Stock; (9 -12 8 18 0 June, Dec | .. М British Westinghouse 6 per Cent. Pref... 1-1 | a Feb, Aug 

Б! 2/6 | Charing Cross( End & City)ELSup.C Со. 59-6 6 5 0 | Feb,Avug| 4 |. Do. 4 рег Cent. Mort. Deb. Stock. . 19 44 |6 5 0 | Јар, Juy! .. | e 

b| 9/8 Do 44 per Cent. Pref. 121-48 | 6 8 0 Feb, Aug we vs Rrush Electrical Engineering. HÀ E | — March "8 ; 
St. 4% | Do. 4per Cent. Deb. Stock (red.). ФЬ - 9 4 1 0| Jan,July | .. | .. Do. 6 per Cent. Pref. non-Cum. . ' 13 5 7 0| Mar Bept 44 з 

5, 93 | Do. City Оосецакше 487 Cm. Pref, 82-3 6 9 0 Jan, July | .. | .. Do. 4j per Cent. Perp. 1st Deb. Stock | 8» —91 | 4 19 0 | Mar, Sept Б - 

5 2/3 Chelsea Electric каруу Ога. 5 84— 4 5 6 0 | March ae sè Do. Perpetual 2nd Deb. Бок. .. 71 —71 16 0 9 | Jan, J 7 8 РА 
St. 447/|* Do. 1} per Cent. Deb. Stock (red.) .. 101 —1u4 4 6 6 | June, Dec |l à | .. Callender's Cable Con. Ord.. — . 9À-14]7 2 6 Jan, July , 104 
10) 5/0 су of London Electric Lighting Ora.) 9-9} |6 6 0 Feb, Avg | 9 oe Do. 5 per Cent. Cum. Pref. . | bg- bg | 49 0 Jan, July 541 а 
10 6/0 Do. 6 per Cent. Cum. Pref, ............... 114—123 4 18 0 Jan, July s : Do. P er Cent. 1st Mort Debs. (red.) Hage a 0018 4 8 6 Nov May "xs 
St. 5% 855 ree Cent. Deb. Stock (red.) 190 — 128 4 1 3 June, Dee T Conner ellner Alkali Co. ..... ............ 4/012 6 May, Nov 12 
Bt, 05 (à per Cent. 2nd Deb, Stock (ed. 96 — 99 4 71 0 | Jan, July 9&4 173 Do. per Cent. 1st Mort. Deb. (1cd.). af — 2 4 8 0 Feb. Aug ol ta 

5 5 Сопу o Durham Elec. P.D. Ord... 1—4 5 6 8 April, Cet Chedburis (Ship) Telegraph Ord. ...... 1 —1 „ 7 10 0 March . - 

b 5 | Do. 5 per Cent. non Cum. Pref. . 48—41 |5 411 April, Oct] . | -. Y| Do. 6 per Cent. Cum. Pre -In 5 4 0 April, Oet | . 
10! 6/0 | County of London Elec. Fupply б Orà.-| 7—8 16 5 0| Feb Ang | fH] + "Crompton & Co. (Nos. i to 64,000)... 2 2% 3 9 0|JanJuy | 23 
10 60 Do. 6 per Cent. Cum. P 104—114: 5 4. 0 Mar, ері | ..| .. Do. 5 per Cent. 1st Mort. рев red) Е bez | 6 8 6|Jan,July' .. ie 
St. 4% Do. 482 Deb, Stock (all id) (red.) .. 106 —109 | 4 2 9 | Jan, July T .. Dick, Kerr & Со. Ord. 6 8 0 | Sept - 
St. 4 Do. Second Deb. Stock Prov. Certs. .. 04 - (7 |412 6 | Мау Nov | 15 | 04 Do. 6 per Cent. Cum. Pref. . ji 416 O Sept.. 

b| 3/6 | Folkestone Electricity Supply Со. Ord. | iz f 5 2 0 April, Осі | ..| .. Do. 4j per Cent. Deb. Stock .... 101 104 4 6 6|Jan,Juy | ..! .. 

5 2/6 | Do. b per Cent. Cum. Pref. ............... 5 — 411 0| Mar,Sept| ..| .. Edieon & Swen United (“А”ЕҺ.) (£8] d.) 183—1] |9 8 0 Feb, Aug ee 
St. 44% Do. 44 let Deb. Stock (red)....... esss] 98 —101 | 4 9 0 | Feb, Aug ee Do. (£5 paid) 94—99 4 11 6 Feb. Aug | loe = 

5| 5/0 | Hove Electric Lighting Ord. ee»4| 69—732 6 4 0 April, Oct | ..| œ Do. 4per Cent. Mort. Deb. Stock (rd. \ 88 —€5 |414 0 June, Dec .. 

5j 5/0 | Kensington & Knightsbridge Ord.......-. 84—94 5 5 0 Feb, Aug a tx Do. ö per Cent. 2nd Deb. Stock.......... £9 —92 5 8 6 | Маг Вере! .. ee 
5| 6% | Do. 6 per Cent. Ist Pref. . 2 65-7 459 Jan, July bon eus . Corp. Ord. ........... 4—1 3100 0 Jan, July .. 
Bt. 44 Do. 4 per Cent. Deb. Stock (red. )... 2 96-99 4 1 0 8, 2 a Do. er Cent. Cum. Pref. . 1-9 is May, Nov: 25. .. 
St. 47 | Kensingtn. & Kngtbg. Co.& Notting Hill t Do. 4 er cent. 1st Mort. Deb. ed. j| 76 =A] 5 11 6 |Jan, July Ж! 
Co. (Joint Station) 4% Deb. Stock (red. 100 - 108 | 3 17 9 April, Осі | .. ae Electric Construction Co.. Yom 13 ee Jan, July | .. oe 

8 443 | London Electric Bupply Ord. .............. 18—2 5 18 0 Маг, Sept Aa Do. 7 per Cent. Cum. Pref. .. iss J -1i 812 0 July — ae ae 

5| 3/0 Do. 2 per Cent. Рге!..,...................... 44 5 14 0 | Mar, ері oe t Do. 4 per Cent. Регр. Jst Mort. ebs. 17 —81 | 418 9 5 ЭЕ 8 
St. 4% Do. 4 per Cent. lst Mort. Deb. {8 - 4 8 8 Jan, July | 233 | 98 General Mectrie (1900 5% Cum. Pref... 8-84 | 517 9 June. Dee is 

b 4/0 Mettope tan Electric Sup. Ord. ......... 51— 64 6 8 0| Арі, Oct] 62 €, % | Yo. 4рет Cent. Ist Mort. Debs.......... 69—06 |4 4 0 Маг, Вер .. a 

6| °З | Do, per Cent. Cum. Sof RE 4i-tà |4 9 0 Jan, July B .. Healey $ Telegraph Works Ord... " 114-124 6 0 0 Feb Aug а 
Bt. 447. Do. per Cent. Deb. Stock 1st Mort. 1 4 — 07 | 4 4 0 June, Dee Do. 4$ per Cent. Pref. ..................... = 53 |4 2 0 Feb, Aug | ‚+ 
St. 3 ^ Do. ; er Cent, Mrt. Deb, Stock(red. ) 18-91 | 317 0 | Jan ‚ July m Sx Do. 44 per Cent. 1st Mort. Deb. E 05) 1n 4 8 6 Маг, Sept 1(6 |15 
100 49% | Midland Мес. Сор; for P. D. ist H ort. Db. 95 8 | 411 9 | June, Dec | 564 | 96 India Rubber, Gutta Percha, &c., Wrhs. 15 16 6 5 0 | Feb, Aug | 15 55 
10 5% Newcastle & Dist. Elec. Ltg. Or d. (EN paid) 9—96 4 15 0 Feb, Aug ae Do. 4 per Cent. Debs. ed.) E. 4 1 0 April. Oct  .. РА 
100 4% ро 44 рег Cent. Deb .... . ... . .. 93-99 411 4 | Jan,July| ..| .. ! Bichardeons, West wi Ee, Ltd. Ord. 1 ü 7 6 O Nor. Р 

5 $% Neweastle Elec. Supply Ord. ees] 6ф—1 5 16 4 Feb, Aog | o| .. ps. 6 P Cent. Cum. Pref. ..... di 6 0 0| Masy, Novi 21 

5| 5% Do. 5 per Cent. non Cum. Pref. 1-51 4 16 0 Feb, aug er Cent. Perp. Deb. Stock С 94 —¢7 4 18 0 Jan, Juy .. 2 
100 4% |t Lo. 4 per Cent, Mort. Deb. red. 1907. 07-18 |4 2 0 Jan, July | .. và висе ene Ora. Ord. sts 1 - oe ss =. 

1 87 | Northern Counties Blec. Вир. ............| — $3 Mar, Aug КА Do. 6 per Cent. Cum. "Pref, дшш. ES - 
100 44 + Do. 4} рег Cent. Deb. ..................... $7 —f9 4 11 10 Jan, zoly s a Jelegri ph Construction & Maintenance 89 —88 5 9 6 | Mar, July 314 - 
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countries, such as Great Britain, where coal is plentiful and railway service efficient, it 
has become the practice to generate electric power by means of steam. The steam boiler 
and prime mover equipment of a modein electric power house is a vast improvement on 
that employed in the early eighties. In fact, such a marked advance with steam units 
has been effected that power generation at and transmiss‘on from the coalfields is now no 
longer talked about ; it is being done both here and abroad. While we in this country rely entirely on 
steam, in other places, where coal supplies are irregular and freight traftic spasmodic, the steam plant is 
supplemented by water power and a constant electric supply is, by the combination, maintained. The 
situation is more often than not reversed—that is, the water power is inadequate during the whole year 
and must, during regular shortage or times of drought, be supplemented by steam. The many steam- 
hydro-electric plants in operation appear to operate satisfactorily, and no difficulty seems to be 
encountered in giving а constant service. Sometimes the stand-by plant is gas-engine driven, and this 
combination also has proved valuable and efficient. The point to be observed is that combined plants 
are justified whére the local conditions admit of nothing else. Rather than be without an electric 
service, or give a supply duriug part of the year only, a combination of prime movers is desirable. 

We have already referred to the most usual power combinations of which actual examples exist, 
but cannot trace any instance in which wind and water have been used in conjunction. These power 
sources lend themselves to use in combination more frequently than not, and probably only a preliminary 
investigation would be needed to furnish evidence in support of their use. We think this statement 
applies more to this country than to any other. The coast line is most extensive, there are many rivers 
running east and west into the sea, and most of the estuaries are contiguous with low.lying country 
which is wind-swept the greater part of the year. The wind itself could not be entirely depended upon, 
but it could with advantage be supplemented by a hydraulic power plant utilising the rise and fall of the 
tide in the adjacent river. The elements for such a scheme are all available: standard windmills, 
water turbines and dynamo electric machinery, each and all complete as to design and of proved 
efficiency. Transmission inland is probably the only item which might need more than ordinary 
consideration. The distances required would not, however, be great, and would present no new problems 
in transmission of electrical energy. The operation of a nuniber of stations in conjunction would be 
one of the chief factors in this portion of the scheme. 

The matter is not one for private enterprise; at least it does not appear so on the surface. 
If plans for such an undertaking materialised they would naturally require to be of the broadest possible 
character, as the scheme might present a possible solution of a difficulty which while yet many years 
ahead will certainly come up for consideration: we refer to the period when coal shortage will remove 
the possibility of making use of steam or gas as power agents for electric power generation. In Great 
Britain this probability will require to be taken into account in view of the serious consequences 
involved. Industries dependent hitherto upon steam have been operating under electric power 
conditions for some time, but the electrical energy is now, and will be to a greater extent later, 
dependent on coal, so that the failure of the supply of this product would compel attention to other 
natural power sources which could be tapped to maintain the service. Wind and water combined 
would probably be the only undeveloped power sources remaining to be utilised. 
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Che Electric Equipment of a Paint Factory. 


HE list of industries in which electric motors have 
displaced other power agents for machinery opera- 
tions is constantly being added to. It is, in fact, 

difficult to indicate in what branch of industrial effort 
these motors may not appear, and with a like degree of 
success as bas so far marked their application to the manu- 
facturing arts. The great majority of mechanisms requi- 
sitioned for productive purposes are based in principle 
upon rotary motion, a circumstance which seriously handi- 
caps reciprocating power agents in comparison with a 
purely rotatory machine. Many instances could be given 
of industrial appliances which consist of a number of simple 
rotating members, but for the purpose of the present article 
the machinery in a modern paint works may be taken as 
typical. | | 
Into the manufacture of paint on a large scale numerous 
devices are introduced, which require a system of driving 
affording regularity and control of speed. Paint mixers, 
rollers and mills need to be run at a variety of speeds, but 


Fig. 1.—Front view of Power and Lighting Switchboard. 


Fig. 2.—Rear view of Power and Lighting Switchboard. 


each and all of these must be constant and steady when 
once fixed. The differences in speed required can be more 
conveniently carried out with a variable speed electric 
motor than with stepped pulleys or speed cones. This, 
combined with the fact that both mills, rollers and mixers 
are rotary machines, fully justifies the use of electric power 
in the paint-making industry. 

An example of electric driving, which may be regarded 
as representative of modern practice in paint works, has 
recently been installed and put into operation in the works 
of the Suter Hartmann & Rahtjens Composition Co. (Ltd.) 
at Silvertown, Essex. The staple product of this company 
is an anti-fouling composition for ships’ bottoms which is 
widely known and used. It has been manufactured in large 
quantities for many years past in extensive works driven 
by steam, but as the demand has outgrown the supply 
additional plant was required to keep pace with it. Anew 
building was erected on a site adjoining the existing works, 
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Fig. 3,—Gas-tight Motor Starting Panel, with Main Switch, Fuses, 
and Speed Regulator, 


and modern machinery, driven electri- 
cally, was recently installed by the Lang- 
don-Davies Motor Co., for the manufacture 
of the composition. 

It may be noted here that the operating 
conditions of the works require the com- 
plete enclosure of all spark-producing 
portions of the electrical circuit, so that 
fuses, switches and motors must he abso- 
lutely enclosed. This stipulation has been 
complied with throughout the entire in- 
stallation. 

The conductors, from the insulators on 
the outside wall of the new factory, are 
steel-armoured V.I.R. cables, cleated to 
the brickwork, and they enter the build- 
ing at a point on the ground floor. After 
passing through two meters the cables 
are run to the main switchboard, which 
controls the lighting and power circuits. 
Front and rear views of this are given in 
Figs. 1 and 2. The board is built of iron 
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framework and marble slabs, the front being faced with 
polished teak, and all switch handles and instrument cases 
are nickelled and give the gear a handsome appearance. It 
will be noticed that for the motor circuits separate switches 
and instruments are provided, the latter being calibrated 
in horse-power for convenient reading. The main switches 
are the Derry enclosed pattern, operated from the front of 
the board by pull-rod and lever. These switch fnses are 
clearly shown in the rear view of the board. A main 
ainmeter and voltmeter complete the instruments, and a 
useful item is a diagram of all the connections in celluloid 
on the left panel of the board. 

The lighting and power cables are run in steel conduit 
throughout the building. The motors are controlled from 
separate ironclad switch panels which conform to the 
stringent requirements as to enclosing of the contacts. 

Fig. 3 depicts one of these panels complete. At the top 
are d.p. switch, two s.p. encloscd fuses and shunt regu- 
lator, all mounted оп a stout slate panel. Below these is the 
main motor starter, also enclosed and bolted to iron sup- 
ports across the two main girders, The cables and hand- 
wheel spindles pass through. stuffing boxes in the different 
[ieces of apparatus to render the gear completely gas-tight. 

The power installation is arranged for group driving, and 
at present a nuinber of both large and small motors are 
in use. The switchboard, however, has controlling gear 
for additional motors. A view of опе of the floors with 
one of the motors and machinery is shown in Fig. 4. The 
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Fig. 4.—Paint Mills, Mixers and Motor Equipment on first floor. 
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motor shown in Fig. 5 is a 35 B. H. P. motor. This indicates 
the manner in which the machine is completely enclosed. 
The speed is variable between 340 and 400 revs. per min. 

In the laboratories small motors are used to drive 
miniature mills and mixers for experimental purposes. 
Figs. 6 and 7 depict two of these machines. The first 


Fig. 5.—35 Н.Р, Enclosed Motor driving Mixers on ground floor, 
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mentioned is a $ H.P. motor geared and belted to a mill 
and rotary mixer respectively. The starting switch and 
resistance are fixed above the bench conveniently close to 
the motor. Fig. 7 is a view in the main chemical labora- 
tory, in which a motor has been put down for driving 
various testing machinery. The speed of the motor is 
reduced to that of the machinery by counter-shafting and 
belts. In addition to the number of motors used for the 


Fig. 6.—Mill and Mixer in Test Room, driven by + H.P. Motor. 


paint machinery proper, a 3-ton hoist is fixed to the first floor 
of the new paint works, and is worm-driven by a 17 H.P. 
motor mounted on the same bedplate as the hoisting drum. 
The hoisting speed at full load is 120 ft. per minute, and 
the motor speed is 660 revs. per min. The hoist serves 
both the first and second floors, the rope sheave being fixed 
at the top of the building. 

The lighting installation calls for no special comment, 
except, perhaps, that the fittings are double enclosed to 


Fig. 7.—Chemical Laboratory, with equipment of Paint Mills 
driven by 3 H.P. Motor. 


exelude gas from the incandescent lamps. There are about 
250 lights supplied at 220 volts from either side of the 
three-wire network. 

The installation is an interesting example of up-to-date 
electric equipment of a factory, and has been entirely 
carried out by the Langdon-Davies Motor Co., Ltd., who 
specialise in 1notor construction and power installations. 
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Industrial Electrical ündertakinas.— VII. 


Che Lancashire Dynamo § Motor Co., Ltd. 


is almost entirely dependent upon the design and 

construction of efficient dynamo electric machinery. 
The power specialist must rely on the motor and the power 
supplier has equally to place confidence in the dynamo. 
In each case the responsibility rests with the makers of 
these, and when the widening sphere of electricai utilities 
is considered this responsibility is far from being light. 
The history of generator and motor production supplies 
evidence in support of two important facts—that specialisa- 
tion has introduced the most efficient machines, and that 
in both old and new industries electric power applications 
have been fully justified by results. 

The records of the Lancashire Dynamo & Motor Co. 
support these two facts in every particular. As dynamo 
and motor specialists for the past eight years they advanced 
both organisation and product to a point which would ap- 
pear to admit of little further improvement. Standardisa- 


T: success of electric power applications to industry 


motors. Unlike many makers of nostrums the firm has 
exemplified its faith in its own products by the whole- 
hearted manner in which it has adopted the electric drive 
in its shops. 


300 Kw. Three-Phase Alternator with Direct-Coupled Exciter. 


The works are divided into four main sections: the 


machine department, the winding department, the assem- 
bling department and the testing department. The machine 
shop comprises a large main aisle, two bays aud a wide 


Standard Vertical Pattern D.C. Motor for special work. 


tion has been kept prominently in view and wherever 
possible has been practised. The shops were laid down for 
the production of both standard and special types of 
generators, motors and allied machines and a works system 
evolved which gave the most economical results. 

Since their erection in 1899 theshops in Trafford Park have 
been extended considerably, and they now give cinployment 
to upwards of 800 men. Тһе works are served by the 
railway and the Manchester Ship Canal, both of which 
afford excellent traffic facilities. Electric power, purchased 
from the Trafford Park Power Supply Co. is used 
throughout the shops, and are and incandescent lamps 
are employed for lighting both shops and offices. The 
company early recognised that its business was not elec- 
tricity production and clected to obtain its power from 
outside rather than generate cn the works. This example 
might well be followed elsewhere, as might also the practice 
of the company in driving its machine tools by individual 
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gallery extending round three of the walls. There are many 
fine examples of machine tools in this shop, notably boring 
mills, radial drills, multiple drills, planers and large lathes. 
These are mostly driven by separate motors, which, in the 
main, are placed to form an integral part of the tool, а method 
which greatly economises space. To a number of these 
machines the Renold chain has been applied during the 
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last year or two, with very satisfactory results. The chain 
drive is fitted between the motor pinion and the first 
reduction shaft, and high speeds are the rule. Among the 
lathes is one of 14in. centres, driven by a 15 н.р. shunt 
motor through a Зір. Renold chain. The speed of this 
machine can be varied by shunt regulation alone between 
500 and 1,500 revs. per inin. 

An interesting instance of the motor drive is & side 
planer, for planing motor cases and similar work. The 
motor is direct coupled to the screwed shaft operating the 
table, and is reversed at each reversal of the table. Once 
started the motor continues to reverse at the end of each 
stroke of the table. Оп approaching the end of its travel 
in each direction the table moves over tappet levers con- 
nected by rods to а reversing switch operating a solenoid 
controller. A double tool-holder is used so that cutting 
takes place on each stroke. Another large planer is operated 
by a 25 H.P. motor, the table measuring 18 ft. by 6 ft., and 
the drive is by belt. In the same shop are several large 
boring mills, one of these, 20 ft. diameter, being gear-driven 
by а 15 н.р. motor. For drilling motor cases and end plates 
the multiple drill is a handy tool, and three of these are in 
use. One is a six-spindle machine, driven through gear- 
ing by a 3 Н.р. motor, and the other an eight. spindle size, 
operated by a 15 н.р. variable speed mctor. The feature of 
this machine is the mounting of the motor directly above the 
multiple drill box. In another case a vertical spindle 
motor is used mounted on the top of the tool. This is a 
departure initiated in the works and one which conduces 
to economy in space and the reduction of gearing losses. 
The drill table in this case is traversed by a 1 n.r. motor 
which proves very useful when heavy weights— which are 
frequently handled—are placed under the drills. Another 
interesting tool is a milling cutter in which both the 
cutters and the table are driven by separate motors. The 
cutter spindle is operated by gearing by a б п.р. motor, and 
the table is moved by a 14 H.P. machine. Both these motors 
are mounted as pait of the tool base. Adjoining this tool 
is а machine for tapping the holes in pole-pieces for the 
reception of the screws holding on the laminated tips. 
The tool resenibles а radial drill, and only differs from 
it in the special tap holder employed. This is fitted 
with & powerful spring which absorbs shocks during tap- 
ping operations. The motor used is а 33 H.P. machine 
running at 500 revs. per min. A number of portable 
electric drills are also used in this shop. A handy labour- 
saving tool is an electrically-driven broacher for opening 
out the slots in rotor and armature cores, which is driven 
by a 3 п.р, motor. These tools save much of the time pre- 
viously given up to hand-filing of the slots referred to. 
Four passes are made with the tools provided, and the 
шап in attendance cannot make a mistake, as only the 
tools for the particular job are served 
out to him. 

In the machine shop the bulk of the 
work required to be done on motor cases, 
armature shafts, end plates, pole pieces, 
core plates, &c., is carried out. Jigs 
are used almost every where for drilling 
purposes, as they tend to eliminate 
errors which usually occur when the 
skill of the workman is depended 
upon. 

The system of gauges is also very 
complete, limit gauges being in use which 
ure checked against an exceedingly 
accurate standard. This system en- 
sures interchangeability between parts 
of standard machines in the same 
class and, where a power installation 
Is, equipped uniformly with “ Lanca- 
shire” motors, is likely to prove 
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valuable in cases of emergency. The number of spare 
parts carried can also be made smaller. 

The general routine of the machine department is supple- 
mented with grinders, slotting machines, metal saws and 
other tools, mostly driven from overhead shafting belted to 
а large motor. The shop is served by large overhead electric 
travelling cranes. Twelve cranes are in use in the works, 
these ineluding one 20-ton, three 10-tou and eight 5-ton, all 
these being equipped with three motors. The gallery is set 
aside for small work on brush-holders and light fittings. At 
right angles to the machine shop is a wide shop divided 
into six bays by columns supporting the roof principal. 
This construction provides a roomy and well-lighted shop 
with freedom of access between the bays. In this part of 
the works sections are set apart for field and armature coil 
winding, commutator building and turning, armature 
winding, mica iusulation making, and the general as- 
sembling of machines from parts furnished by every 
department. The field coil winders are small machines 
driven by 1} H.P. motors running at 750 revs. per min. 
and driving through two dises at right angles to each 
other. The movement of th» smaller of these, which is on 
the motor shaft, towards the centre of the larger disc, gives 
the necessary speed variation. 

In the armature coil winding department taping 
machines are in use which save much valuable time and 
enable the material to be laid on more evenly. The ends 
of the coils are tinned previous to their insertion in the 
commutator bars. When assembled in position the 
sweating in of these ends is performed at one operation. 
The complete armature and commutator, of all but very 
large machines, is raised vertically and the parts to be 
soldered are dipped into an annular bath of molten metal, kept 
hot by a gas ring. This is another labour and time-saving 
device in use at the works. In the same shop is a vacuum 
drier for coils of all kinds, and also a vacuum impregnating 
tank in which varnish is forced into the interstices of coils 
and windings, subsequent to the extraction of moisture. The 
vacuum and force pumps of this apparatus are electrically 
driven. 

The assembly of the various parts to form complete 
machines is regulated by a stores, into which all items of 
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work as completed are sent. These are again delivered by 
the stores to the assembly benches. Complete check can 
be kept upon the progress of all work done and each depart- 
ment can be treated as a separate unit. Naturally in 
works of the size and importance of those we are describ- 


Interior View in Armature Winding Shop. 
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ing, more than ordinary care is required with tools. For 
the treatment and control of these a separate department 
has been organised, equipped with special tools, gauges and 
stores, in charge of an expert tool-maker. A check system 
is in use by which any tool can be traced to the man 
using it. The fact that the machinist is required merely 
to use thetools and not to keep them in cutting order relieves 
him of undue responsibility and ensures greater atten- 
tion to the work he has in hand. It also makes for greater 
accuracy of work in that each tool receives the attention it 
requires at the hands of a competent man. 

The testing department is in a separate building from 
the two main shops, but is connected therewith by a line of 
standard gauge railway. Heavy machines are hauled across 
the space between the two shops by an electric capstan. A 
large test plate has been laid down in this shop, and the 
equipment in the way of motor-generators, instruments 
and load resistances is very complete. The switching gear 
and instruments have been erected on slate panels mounted 
on an iron framework, which also serves to. support and 
enclose all the resistances nceded. Complete testing 
units are by this means obtained, and they are placed 
in a row by the side of one of the main test plates. 
The high-tension gear for the 
control of pressures up to 30,000 
volts is erected in a separate 
enclosure. All machines are sub- 
mitted to the usual load and 
pressure tests before being passed 
finally for shipment. Space does 
not permit us to deal with this 
department in detail, but, from 
the precautions taken and obser- 
vations made, any errors in design 
or manufacture are eliminated 
before the particular machine is 
allowed to leave the works. 

The standard products of the 
works are generators and motors 
for direct-current and alternating- 
current circuits, and a speciality 
is made of reversible boosters for 
tramway and lighting purposes. 
The standard direct-current ma- 
chine is built up in steel field casing 
with solid poles and laminated tips. 
The armature core is assembled 
on а cast-iron spider through which 
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the shaft passes and on which the 
commutator bush is also fixed. 
The armature is slot-wound, the 
windings being shaped on formers 
and put into the slots after they 
have been lined with insulating 
material. The brush holders are 
made of brass stampings and are 
shaped to carry a carbon block. 
The design makes up a neat and 
efficient holder for all sizes of 
machines. Among the later de- 
signs are motors fitted with com- 
mutating poles which allow of a 
wide speed variation with shunt 
regulation alone. The alterna- 
ting-current machines include 
engine type alternators of the 
revolving field type for one, 
two or three-phase currents and 
any standard or special voltage. 
The field coils are wound with 
copper strip on edge апа the 
magnet limbs are dovetailed into 
a central boss shrunk on to the steel shaft. Тһе stator wind- 
ings are placed in slots with mica tube insulation, and are 
brought out to cable terminal boxes at any desired point on 
the machine. 

The alternating-current motors are all of the induction 
type and are fitted with or without slip-rings. The 
stator windings are placed in partially-closed slots, and the 
carcase is provided with large spaces which allow of fiee 
access of air to the core and windings. The rotor is either 
bar or wire wound, according to the size of the machine, 
and the core plates are built up on a cast-iron spider which 
is keyed to the shaft. These machines are made in a 
standard range of sizes to meet the conditions of voltage 
and periodicity in regular vogue. For colliery work or 
running in explosive atmospheres the slip-rings are totally 
enclosed in a gas-proof case from which all access of the 
surrounding air is excluded. 

The MeLeod & Turnbull reversible booster is one of the 
special machines which the company builds. It has already 
been installed in many important tramway undertakings, 
and we understand that there is a considerable demand for 
the machine. Its chief features are well known, but we 
may here remark that it is not dependent on any balaucing 
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of the dynamo characteristic. The voltage at the 
switchboard can be raised without any readjustment 
of the booster regulators. The booster can be adjusted 
so that the generators will take a certain percentage 
of the overload, the battery doing the remainder, or 
it can be adjusted to give a constant load on the 
generator. There is no possibility of current return- 
ing from the battery to the generators, as even a 
small reduction in the current, at which the demands 
are set, causes the booster to give a heavy charging 
voltage. This effect will get far more pronounced 
long before the generator falls to nothing, let alone 
reverses. Another property is the ease of paralleling, 
it being very simple to get the booster in again after 
а circuit-breaker has opened; it may be put in at a 
considerably different voltage from the line. 

The range of dynamo and motor specialities of the 
company is, it will be gathered, an extensive one, 
and with their well-equipped works they are in a 
position to meet both standard and special require- 
ments for machinery of this class. They also 
specialise in the industrial application of motors, 
having numerous branch offices in the great manu- 
facturing centres from which technical advice on electric 


driving is given. 


Amongst the work going through the shops we noticed 
a large number of motors for Chatham, Sheerness, Malta 
and Gibraltar Dockyards, in addition to a number of battle- 
ship generators and motors. Also generators and about 
100 motors for the Government factories and State Rail- 
ways of India. Among other generators under construc- 
tion are the following, of 500 kw. output in each case:— 
Three for Hankow Native City, China ; three for Bradford 
Dyers’ Association, Ltd.; one for Darlington Corporation, 
one for Long Eaton Urban District Council, two for Messrs. 
Steiners’ Works, of Accrington, one for Stockport Corpora- 
tion, in addition to a large number of 
smaller machines for both steam and 
gas driving. A speciality has been made 
of large generators for direct coupling to 
gas engines, and many of these are in use. 


— 
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D.C, Ventilated Motor with Back Gearing. 
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Standard Type Slip Ring Induction Motor with Wound Rotor. 


An imposing 400 н.р. three-phase slow speed 2,000-volt 
motor bas just been completed; also а 300 kw. three-phase 
2,000-volt generator, both for colliery service. Induction 
motors are being manufactured in large quantities for col- 
lieries and industrial works of all kinds, and there are 
machines going through for export to Japan, China, India, 
South America, Germany, Italy, France and Spain. A 
large repeat order has just been received for interpole 
variable speed motors for one of the largest steel works in 
Germany. This is rather interesting, in view of the some- 
what alarmist reports of German competition. We under- 
stand that the orders for power installations include a 
cotton mill and several metalliferous mines in Cornwall. 

Business has proved so brisk that a night 
shift is being worked in the shops. The firm 
has, however, had various departments work- 
ing night and day for several years, but at 
present the whole works is being run during 
the twenty-four hours. 

We cannot conclude this necessarily brief 
survey of a flourishing industrial establish- 
ment without a word of thanks to Mr. A. P. 
Wood, the managing director, for permission 
to go through the works and for the data 
and illustrations which make up this descrip- 
tion. 


Dotes and Observations. 
X.—Cextilities Again. 


“TN spite of all the talk about triple-expan- 
sion engines and modern rope drives, 
textile mills are not in such a bright 

state as you want to make out," I remarked 

to the chairman of directors, who sat at the 
head of the table. 

“What am I to infer from that remark ? " 
caine from the chair. 

“Simply this, that the bulk of the mills in 
this part of the country are driven from beam 
engines through the medium of wheel gear- 
inv,” I answered. And, further, that they 
would profit enormously if they put in the 
electric service." 
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“ How do you know that ? " said the chairman. 

It's our business to get to know,” I replied. “ Besides, 
we can get into your competitors’ mills, whereas you 
can't.” 

“Well leave that for the moment and come to the object 
of this interview," he said suddenly. * How you get hold 
of certain information I do not know, but your letter here 
says ‘you understand the engine makers cannot deliver 
until six months after the mill is completed, and the 
machinery will be hung up that length of time. I can 
save you that six months’ loss Now how do you propose 
that this shall be done ? " 

“І noticed as I passed the mill yesterday 

* Passed the mill yesterday :" he interrupted ; * why no 
one knows we are ё 

“ But we find these things out,” I went on. “TI noticed 
the engine and boiler rooms were not started above ground 
and the stack is not even begun.” 

“ Well, you see," continued the chairman, “we were 
hung up by the engineers. They have got into difficulties, 
and we suspended the boiler contract until something else 
was settlel. We now find that the best makers cannot 
deliver under six months, and, as your letter says, the 
machinery will be hung up that length of time, unless 
we can.do——” 

“ Just so," I interjected. | 

“You have a suggestion to make, I believe, and it is 
that I wish to lay before my colleagues—assuming, of 
course, that it is any way practical." 

“І concluded you want to save those six months when 
I got your letter," I continued. | | 

“The fact is, you’re quite right. We want to start 
before the Buffalo mill down the river. They are rather 
better off, and they can be running in another three 
months, which will then give them a big lead." He leaned 
forward in his chair and confided this news in a 
whisper. 

“Well, you can beat them by nearly three months if you 
agree to our suggestion, and if the rope race is already 
built in the new mill,” I answered. 

“ And your proposal is ? " he queried. 

“To place electric motors on to the pulley supports in 
the rope race and drive each floor by either rope or direct 
from separate motors,” I replied promptly. 

“Where is the power to come from ? 
boilers and engines,” he said. 

“Oh, we look after that at our power house. Our mains 
are only a mile away over the hill,” I responded with 
energy. A week will see the cable at the mill 
lodge.” 

“A motor for each floor?“ he said. Why not a large 
motor to temporarily replace the steam engine.” 
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* Because this proposal is based on the loan of motors 
just big enough for the job. If you want this mill to start 
up you must leave things to me," I urged. 

* And what about the stack, the boilers and the engines? 
said the chairman. “The contracts are pending and will 
have to be let. The engine we do not mind so much, as 
we are not yet committed since the first concern failed, 
but from the boiler and stack agreements we can make no 
withdrawal." | 

„That's your funeral,“ I said. “Besides, this is а six 
months’ job. When the engine can be delivered you make 
your own arrangements about the steam. We shall run 
the mill till the engine is ready ; then we come outside.” 

“But suppose we don’t want you to do so?” said he. 

“Say that six months hence, І answered. We claim 
to do with electric power what cannot be done with steam, 
oil, gas or petrol.” 

„And what's that?“ he asked. 

“Start this 100,000 spindle mill of yours in four weeks 
and run it efficiently, with temporary power agents, for 
six months. That's what I wrote you about, and I am 
simply waiting for you to say, ‘Go!’” was my answer. 

* And the price for power? what must we pay for the 
convenience ? " was the next question. 

“ We shall not charge for power." 

“What then? Do you want a commission?” 

“Yes. We ask 25 per cent. of the revenue during the 
six months. You can take it or leave it. There's uo 
alternative." 

“And at the end of six months „ he commenced. 

“We will talk about that then. It’s worth the other 
75 per cent. to you to run rather than stand idle. If it 
wasn't such a real good advertisement for electric driving 
I should want a third.” | 

„Well, I'll put the proposal before the directors,” he said, 
after some deliberation. “It sounds feasible enough, but 
they must decide.” 

Within a week I was summoned again and requested to 
proceed. А 

" But our difficulty is still the engine and steam plant, 
said the chairman at the close of the meeting. 

„In another six months you will have made up your 
minds,” I suggested. Hang up the contracts for a time, 
and then decide whether we shall remain a ‘ permanent 
temporary.“ ME 

“It may be costly, but we shall have to risk it. We 
want to be ahead of the Buffalo at all costs,” he replied. 

“I have promised you that,” I said. 

And 1 kept my word, though I know he did not expect 
me to do so. 

The steam engine is not ordered yet, and that same tem- 
porary motor rig is driving the mill. W. E. W. 
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On another page will be found some 
illustrations of lifting magnets for indus- 
trial establishments which bear out the 
approval we have previously expressed of the value of this 
useful device. It is important to note that the element of 
danger attaching to lifting magnets in case of current 
failure is considerably minimised, if not entirely removed, 
by a safety grab which supports the load if the magnet 
fails from any cause. The use of this attachment should 
remove any prejudice against the lifting magnet and bring 
it into greater use. There seem to be many instances in 
which this device could save much valuable time in engi- 
neering workshops, not only for the transport of heavy 
masses of iron and steel, but also for light parts which 
require handling about machine tools and over short dis- 
tances in a shop. Light trolley cranes are used in the 
majority of shops, and pieces which needed an awkward 
sling might frequently be lifted at once by the aid of a 
magnet. The lifting magnet only requires to be better 
known to be more widely appreciated. 


Lifting 
Magnets. 


The extension of electric driving to the 
cotton mills of Lancashire, more particu- 
larly the newer mills, seems to be proceed- 
ing apace. Every mill so driven creates a new interest for 
the cotton spinner, even though he may not, often enough, 
get into his competitor'smill to see the equipment. Naturally 
the doors of certain mills are rigidly closed to the heads of 
a rival management, because in addition to the electrical 
equipment there may be methods in vogue which con- 
fer advantages over other factories lacking such im- 
provements. The electric power expert frequently suffers 
on this account, as he cannot take the head of a similar 
establishment to view an actual installation of plant the 


Cotton Mill 
Driving. 
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inspection of which might prove immediately convincing 
and result in business for himself. Photos and press des- 
criptions are useful in their way, but they cannot take 
the place of personal examination. The same applies to 
many other industries. Before many months have elapsed 
we should be in possession of data regarding the running 
costs of these electrically equipped mills, and also informa- 
tion as to the differenee in the quality of yarn spun or cloth 
woven. To cotton spinners tie results must be presented 
in terms which they will readily appreciate and not in the 
form which may seem most convenient to the electrical 
engineers. The relation of coal consumed to yarn or cloth 
produced will appeal more to a textile man than talk of coal 
consumption per kilowatt-hour or the many cost items of 
power generation which interests electrical experts only. 
We shall welcome the publication of such data, and hope 
that it will be made up from the standpoint of the textile 
engineer for whom it is primarily intended. 


The importance of water power to any 

таш т орет country in which industrial operations 
National Asset. can be conducted is apt to be overlooked 
in a land of coal and steam. The possi- 

bility of turning any other: natural power sources to 
account than coal, for instance, is seldom seriously dis- 
cussed in this country. The Electrical Review, New 
York, makes the following comments on the subject : 
* The general public does not seem to realise the value of the 
water powers existing within any country. These are cer- 
tainly to beconsidered as mucharesource of the country as its 
coal mines or forests. They are capable of producing a com- 
modity аз saleable as coal and wood,and certainly, if properly 


guarded, they are inexhaustible in thesense that they will con- 


tinue forever; and thiscannot be said of the other two sources 
of power—the mine and the forest. The significance of this 
is that utilising them docs not consume anything that can 
not be replaced. On the other hand the coal supplies will 
eventually be exhausted, the forests also will disappear 
unless they are properly protected, which merely means that 
the production of lumber will be reduced to a certain maxi- 
mum. After the art of transmitting electrical energy over 
considerable distances had been brought to a satisfactory 
condition commercially, water powers assumed a new value, 
at least in the eyes of those who understood what the new 
development signified. We have seen since then nearly 
every large water power in this country harnessed ; we 
have seen companies formed for gathering in the water 
powers of certain distriets and developing them for 
producing and selling electrie power. 

“But it is not only in the younger countries that the 
water powers are being utilised, for even in India and the 
other countries of Asia the waterfalls which have hitherto 
been unmolested are now employed for generating electric 
power, which, in turn, is used for doing the work formerly 
doue by hand. This work of development is going on 
practically throughout the entire world. The engineer 
appreciates it, the developer and the man who buys the 
power realise its importance; but the layman shows little 
interest in the matter. He knows, in an indefinite way, 
that the water powers are being developed to generate 
electricity, vet he has no idea of the revolution in the in- 
dustrial world which is thus being brought about.” 
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Specialized Switch Manufacture 


Products of Eckstein, Heap $ Co. 


WITCHES and switch gear are peculiarly adapted to 
specialization, and the best results in switch con- 
struction have been obtained by separate and distinct 

organisations devoted solely to the design and production 
of such apparatus. More particularly does this statement 
apply to the production of controlling apparatus for both 
large and small power supply circuits. The future of 
industrial power supply is as much bound up in the 
problem of efficient switchgear for the purpose as in the 
design of the motors themselves. It is a mere platitude 
to state that with a bad controller the motor is useless, 
but it is none the less true. Further specialization, while 
in no way affecting quality, tends to bring price to a level 
commensurate with the value of the controlling device in 
comparison with the motor itself. 

We were recently afforded an opportunity of inspecting 
the works and products of a firm of switchgear specialists, 
Messrs. Eckstein, Heap & Co, Waverley Mills, Salford. 
This firm has laid down a «quantity of modern machine 
tools and other plant for the production of switching 
apparatus, and more particularly those types of gear now 
in vogue on the premises of power consumers. The shops 
are all arranged with a view to economy of time in the 
handling of material, and the store system 1s very complete. 
The progress of each shop order is closely followed by a 
carding system, and it is possible to quickly arrive at the 
works cost of any job going through. The small parts for 
each job are placed in numbered trays in the stores, and, 
when required, are sent in the tray into the assembling 
departinent. 

The tools in the machine department are placed in trans- 
verse rows down the shop, as in this position the best light 
from the side windows is obtained (see Fig. 1). The tool 
equipment includes a number of large lathes, vertical and 
radial drills, milling machines, automatics, &c. The small 
lathes are of the Pittler pattern, these being renowned 
for the production of accurate work. In this depart- 
ment, which is on the first floor, the metal turning and 


drilling for all switch parts, &c., is carried out, as 
well as „ quantity of fitting work. The drilling of 


Fig. 1.— View of Portion of Machine Shop. 


marble and slate is done on special radial machines. 
On the ground floor the complete gears are assembled (see 
Гіс. 2) the requisite parts being delivered from the 
machine and fitting shops. The testing department is on 
the top floor and contains apparatus for testing circuit- 
breakers, switches, relays and instruments. The equip- 
ment includes a 500-volt battery, a motor generator and a 
motor alternator. The larger types of circuit-breaker can 
be tested under working conditions both as regards current 
and voltage. 

The principal products of the works are knife switches, 
oil switches, ironclad switches and circuit-breakers for 
direct-current and alternating-current circuits. As most 
of these possess distinctive features we propose dealing 
with them in some detail. 

A common trouble with knife switches 
Knife Switches. isthe tendency of the blade to move out 
of alignment and cause heating or give 
trouble in switching. The “Waverley” knife switch has 
been designed to obviate this difficulty. The blade is fixed 
in a rectangular iron carrier, fitted at one end with a 
hinge and at the other end with an insulated handle. 
The blade is supported by two pins, passing through 
bosses in the carrier, so spaced as to leave the ends 
of the blade to enter the contact clips. The breaking 
tips are also hinged to the blade, and two side-springs give 
the necessary quick break. The design (as will be seen 
from Figs. 3 and 4) has the advantage of dispensing with 
hinged contacts, which are not unusual with knife switches. 
The two clip contacts can be accurately lined up, and 
the blade being rigid in its carrier preserves the alignment 
at all times. This switch is made in sizes,, from the 
smallest of 30 amperes to 3,000 ampere capacity and, from 
our inspection of it, appears an advance in design on 
switches of its class. The larger sizes are built of two 
parallel units, as shown in Fig. 5, the blades being fixed in 
а common hinged frame. The switch shown has a capacity 
of 3,000 amperes; a single bladed switch to control this 
amount of current would require considerable force to 
close and open. We tried a “ Waverley” switch of the 
capacity illustrated, and noticed its 
smooth, almost * velvet "-like action hoth 
in opening .and closing. The parallel 
arrangement of the contacts is also con- 
venient, as with very large sw:tches two 
or more cables are usually run, and 
several sweating thimbles are required. 
In this case the provision of two clamp- 
ing nuts at each switch terminal ensures 
better contact and reduces the difficulty 
of making a sound job of the cable con- 
nections. 

The “ Waverley " lami- 
nated edgewise switch is 
a pattern which is in- 
tende to furnish an efficient carbon break 
switch, more especially for ironclad pur- 
poses. From the smallest to the largest 
sizes, laminated bridge contacts, are fitted. 
The main contact is carried in a hinged 
frame linked up by outside links with a 
carrier, hinged to the base and fitted with 
the operating handle. This carrier is pro- 
vided with slots in the small sizes and 


Carbon Break 
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Fig. 2.—A Corner of the Erecting Shor, 


internal links in the large sizes, which engage with the 
internal frame during the off motion, and also tensiou 15 
put upon side springs, the ends of which are attached to 
the switch frame. This frame is locked on by a knuckle 
action of the links referred to, and this knuckle is 
broken by the handle carrier when switching off, the side 
springs together with the released compression on the 
main and auxiliary contacts giving the final quick break. 
The switch motion is quite smooth, and the on and off 
positions are positively taken up without jar. The general 
design of the carbon break switches will be gathered from 
Кш. 6, whieh shows the smaller pattern of switch in the 
off position. The same pattern is shown in Fig. 7 as a 
double pole switch with enclosed fuses, made up in cast- 
iron ease. There is a slot in the hinged cover through 
Which the handle projects. Any number of the switches 
can be linked together and operated in tandem or parallel. 
The inain brush contact is protected by copper-tipped bead- 
ing spring and the final break is taken on carbon buttons 


Fig. 3. — Parts of Waverley Knife Switch. 
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or blocks, according to the size of the 

switch. A gas and water-tight pattern, 

which, we understand, has the approval of 
the War Office, is also manufactured. In 
this type the motion of the handle is com- 
municated to the switch by levers coupled 
to a red passing through a gland in the side 
of the box below the line of the lid. The 

. latter and the cable bushes are made gas 
and water-tight with rubber insertion and 
packing glands respectively. 

A line of circuit-breakers 
for direct-current control 
is also included in the 
switch products of Waverley Mills. A 
standard 400-ampere single-pole laminated 
pattern is depicted in Fig. 8. The features 
of the breaker are the link operating 
motion and the carbon and magnetic blow- 
outs. The handle is free of the main 
contact motion in cases of overload or no 
load as the case may be. It is coupled to 
the hinged laminated brush bya set of three 

roller links. The knuckle between two of 
these is broken by the overload tripping or no-volt 
coils and a sinzle spring throws out the switch. In case 


Circait- 
Breakers. 


Fig. 4.—30 and 3,000 amp. Waverley 
Kn іе Switches in breaking positions. 


Fig, 5.—3,000 amp, 
Knife Switch, closed, 


of an overload occurring while switching-in, the links 
are moved out of alignment by the coil and the handle 
is worked loosely without operating the main contacts. 
The magnetic blow-out is fitted in addition to the carbon 
break, to comply with certain specifications rather than 
as any additional precaution. The carbon break is the 
firm’s standard and has been found to give complete 
satisfaction for all capacities both of switches and circwt- 
breakers. А similar design of circuit-breaker to the 
above but fitted with maximum and no-volt release coils 
and mounted in cast-iron case is illustrated in Fig. 9. 
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The seven elements of the Distribution Switchboard illustrated above are all fitted 


with adjustable overload releases operated by the H.T. current. 


They have also no-voltage 


releases, safety fuses, ampzre-meters and reliable indicators; the oil-break switches have 
our vertical quick-break action and the cables pass into terminals under the oil tanks. 
By simply lifting the upper section, the parts may be inspected; by lifting the middle 
section, the working parts are all available without disconnecting any cables. 
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А To meet the demand for а reliable 
aC: low voltage switch or cireuit-breaker a 
Oil Switches. 5 ; : 

solenoid operated oil switch is manu- 
factured for the control of alternate-current motors. 
The general arrangement of the complete switch may be 
gathered from Fig. 10 which shows the oil tank and lid 
removed to expose the solenoid and contacts. The solenoid 
is energised from a small control board containing two push 
buttons and an indicator, which may be placed in any 
desired position. The buttons are marked “on” and “ off,” 
and serve to open aud close the solenoid circuit. Аб 
the same time an indicator drops before a window below 
the push-buttons showing that the switch is on or off 


Fig. 7.—D.P. Laminated Carbon Break Switch aad Fuse 
in Cast-iron Case. 


SOUTHWARK. 10N DOH. S F. 


PARK 51. 


Fig. 8.— S.P. Overload Circuit- 
breaker with Carbon Break 
and Magnetic Blow-out. 


Fig. 6. —S.P. Laminated Carbon 
Break Switch. 


The solenoid and its plunger are placed vertically over the 
switch contacts, and the plunger is connected to a 
link motion which mechanically locks itself by toggle 
action when the switch is on. The solenoid remains 
in circuit holding up the plunger, which is slotted to give 
a lost-time action, which ensures a hammer blow being 
given to the toggle levers when the plunger falls, due to 
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Fig. 9.-—S.P. Circuit-breaker in Cast-iron Case. 


the de-energising of the solenoid. The no-voltage and 
minimum-voltage release of the switch is obtained by 
placing the solenoid in the main circuit, the full pressure 
of which keeps the solenoid energised. Overload release 
is obtained from a separate relay. In this case, the 
switch being three-phase, a triple-pole relay 1s employed. 
There is a small coil in each phase, with a loose plunger, 
which rises, 1п case of overload, and opens the solenoid 
circuit. For one and two-phase circuits single and 
double‘ pole relays respectively are used. Fig, 11 depicts 
the form adopted for three-phase working, the relays 
being put up in a cast-iron case. The use of a relay 
in each wire, with three-phase circuits, allows of the 


Fig. 10.—Standard Three-phase Solenoid Oil Switch. 
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switch being employed where the neutral is grounded. АП 
the parts of this switch combination are placed in cast- 
iron cases fitted with suitable glands for lead-covered or 
armoured cables to admit of the continuous bonding of 
the lead or armour in accordance with Board of Trade 
regulations. 
The growth of power supply has created 
Switch Panels. a demand for complete switch panels upon 
which are mounted the accessories for the 
main feeder control or for the operation of motors. АН 
standard requirements in this particular can be met by 
Messrs. Eckstein, Heap, who have already supplied a large 
number of such panels for alternating-current and direct- 
current circuits. An alternating-current control panel for 
use with the solenoid operated oil switch already described 
is made up iu standard sizes. It comprises push buttons 
and indicator in iron case and star-mesh or autotransformer 
oil type controller mounted together on iron supports. 
Despite the prevalence of the circuit 
breaker there is still a wide field of utility 
for the switch fuse. For the control of 
certain low-capacity circuits and for distribution boxes it 
enjoys considerable vogue and is generally reliable in prac- 


Porcelain 
Fuses. 


Fig. 11, —l'hree-phase Overload Relay for Solenoid Oil Switch. 


tice. In the construction of these fuses one of the chief 
troubles is the fixing of the contact blades to the porcelain. 
Sulphur compound or cement has been mostly employed, 
but in case of overheating is liable to melt out. 
Fig. 12 illustrates a type of replacement fuse in which 
the knife blades are secured mechanically without resort 
being had to compounds of any kind. Between the ends 
of the porcelain tube andthe flanges slots are moulded, 
through which the copper strip forming the contact is 
passed. At right angles to the slots is a countersunk 
hole through which a brass screw enters a tapped hole 
in the copper blade. The countersunk hole has a brass 
washer, against which the shoulder of the screw presses 
and draws the contact firmly against the slots in the handle. 
No more simple or effective method of securing the con- 
tacts could well be imagined. The fuse is made for 
capacities up to 400 amperes, in 100 ampere units, and 
pressures to 600 volts. Ordinary asbestos tube is used to 
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Fig. 12,—Standard Porcelain Handle Replacement Fuse. 


cover the fuse wire passing through the handle. Fuses of 
this type are assembled in iron cases to form distribution 
boards as shown in Fig. 13, for the control of power 
circuits in shipyards, pithead works, engineering shops, &с. 

Fig. 13 also shows, combined with the fuse box, a trifur- 
cating and sealing chamber for use with leud-covered 
paper cables. 

We may here remark that Messrs. Eckstein, Heap & Co. 
have already carried out a number of important contracts 
for large switchboards for central and sub-station service, 
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and have laid themselves out specially for work of this 
kind. The orders at present in hand include some large 
switchboards for collieries and power supply companies, 
fitted with remote control, no-voltage and overload release, 
oil-break switches as described above, high and low- 
tension switchboards of various types for use in this 
country, also some important installations abroad. 


Fig. 13.—Replacement Fuses in Cast-iron Distribution Box 
for Three phase Circuit. 


In addition, the works are kept busy meeting the regular 
demand for the standard types of switches and fuses to 
which we have already referred. 

In concluding this description we would give our thanks 
to Mr. A. C. Heap for his courtesy in conducting us 
through the Waverley Mills and explaining the details 
of the various departments under his control. 
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interesting Literature Free 
on Application 


Diab Speed Steam Dynamos. 


HERE electric power cannot beconveniently obtained 
from supply mains and the conditions are favourable 
to its independent generation, combined high speed 

engines and dynamos prove convenient and economical for 
the purpose. Occasions frequently present themselves for 
the use of steam engines and in such cases the high speed 
type direct coupled to its generator is a very convenient 
and compact power unit. 

The Union Electric Co. is supplementing its standard 
types of dynamos with a line of open and enclosed steam 
engines suitable for direct coupling to these machines, 
Both patterns are vertical double-acting engines built 
simple or compound according to the output. In the 
enclosed engine the crank slides and connecting rod run in 
an oil bath which retains the oil used by the engine, there 
being practically no leakage. The steam valves are of the 
piston type and at each end of the cylinder relief valves are 
also fitted. Two doors are provided, one at each side of the 
crank CASE; and these allow of free and convenient access 
to the piston rod, slides and other reciprocating parts. The 
valve gear is so fitted that the valve is free to “float” on 
the eccentric rod, so that it can take up a central position 
in the valve cylinder. The setting of this valve can be 
examined through holes in the casing. A crank shaft 
governor of the balanced type is usually supplied with the 
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engine, but a “ Pickering” pattern can, if desired, be sub- 
stituted for this. 

The open type engine is somewhat similar in design, 
except that a centrifugal throttle governor is fitted and the 
crank ease is merely enclosed by a splash guard. Lubrica- 
tion also is by drop feed from a central oil reservoir. We 
illustrate а two-cylinder high-speed engine coupled to a 
DEW dynamo. The units are supplied in sizes from 31 to 
86 kw., and the standard dynamos are shunt or series wound. 
The engines are built to run on 100 lb. steam pressure. 
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Electric Power in Cextite Mins. 


E find that some discussion has arisen from our 
\ў treatment of this subject, in the past few issues 
and that the matter is generally exciting con- 
siderable comment in textile districts. This in itself cannot 
fail to do good, as the man chiefly interested will become 
familiar with the fact that there is such a thing as an 
electric motor and that it can be used in a cotton mill, 
with certain advantages to theowner. Electrical engineers 
as a rule are apt to be too sanguine both in their state- 
ments of what electric power can do and in arguing 
the undoubted merits of the electric drive in one 
industry into another totally different. This is, of 
course, unwise, and continued experience tends to pile 
up practical evidence in refutation. For instance, the 
electric motor has pre-eminently proved its superiority 
to all other power agents, steam, gas and oil, in the driving 
of large engineering workshops. These industrial estab- 
lishments are conducted upon what may be termed “ piece- 
meal" lines. That is, although the works organisation as 
a whole contributes towards a definite result namely, the 
completion of the work in hand—all the details are them- 
selves made up separately and at times which do not 
directly coincide. The lathes, milling machines, planer;, 
drills, slotters, &c., in a machine shop, though apparently 
working together, are started and stopped indepen- 
dently, but, of necessity, they furnish their respective 
parts for the assembly into the complete machine. In a 
case like this electric driving by individual motors is 
ideal. Each large, even each small, tool receives its 
driving power independently, aud any section can be run 
without the others. In fact, necessity demands that there 
should be this independence of action, particularly when 
working overtime. 

Although we have taken this instance of an engineering 
workshop it is not difficult to understand that the majority 
of the industries and tradés in which electric driving has 
been adopted possess remarkably similar features as far as 
the driving unit is concerned. "The only limit to the use 
of the individual motor is the capital expenditure. There 
are practically no single machines to which small motors 
could not be applied. 

Having regard to this predominating feature of electric 
driving in most industries it is only natural that in ap- 
proaching the subject of textile mills the electrical engineer 
should be strongly biassed in favour of the subdivision of 
the power units as much as possible. Indeed, it is not sur- 
prising that he should efideavour to persuade the textile 
manufacturer that for his purpose a motor for each machine 
would be ideal. In this contention he is not in the wrong, 
nor is he without practical evidence to support his claim. 
On the Continent certain types of textile machines are 
in operation driven by separate motors. These include 
spinning mules and looms, the latter, as far as we can 
ascertain, being carpet-weaving machines. Although 
definite data is difficult to obtain, the chief matter we 
wish to emphasise is that the operation of individual textile 
machines by small motors is not impossible of accomplish- 
ment, as experience can testify. With this evidence to go 
upon, the electric power ah were foolish did he refrain 
from impressing it strongly on the mind of the textile 
manufacturer. 

Now, up to the present the electrical equipment of cotton 
mills in this country has been confined to group driving. 
A motor is usually installed to drive each room, or a 
set of machines, and no attempt has been made to sub- 
divide the power units beyond this limit. The operating 
conditions of a cotton mill do not appear to justify further 
subdivision. The various processes are largely co-depen- 
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dent, and the running of one room without the others at 
any time is the exception rather than the rule. This fact 
goes to show that the whole of the mill machinery is run 
at the same time, and consequently the power plant may 
always be operated at full load, or the most economical 
load for which it is built. 

The textile industry, then, would appear to be one of those 
extensive and important industries in which the factory 
equipment, considered as a whole, is run regularly during 
the hours of working, and little if any overtime is put in. 
This is a matter which electric power experts will require 
to carefully consider, and rather than argue from other 
industries in which the individual diive is a distinct suc- 
cess, the case of textiles will need distinct and detailed 
treatment. Obviously, the peculiar conditions under which 
textile machinery is run do not preclude the possibility of 
developments which would admit of the greater sub- 
division of the power units among the machines 
employed. An economical and cheap motor or some 
radical alteration in the design of certain textile 
machines may render individual driving not only 
desirable but necessary. Consequently, it is unwise to 
make any definite statement that group driving of tex- 
tile mills is the only method by which electric power can 
be applied. We are persuaded, however, that electrical 
operation will become more general and that experience 
will accumulate in its favour in a very few years. The 
number of electrical manufacturers, their persistent advo- 
cacy of the electric drive, the establishment of power 
supply schemes—these and other factors will contribute 
to the existing abundance of evidence in support of elec- 
rically-driven textile mills, and out of this experience 
material will be supplied for yet another advance towards 
an even higher power ideal. 


NALDER BROS. & THOMPSON 


ELECTRICAL 
MEASURING INSTRUMENTS 


For all Purposes. 


Makers of 


« 9 9 9 9 9 Ф Ф Ф 


PORTABLE INSTRUMENTS 


For the Measurement of Current and E.M.F. 


$ Row 7 
Hash | M. QOO Е; 
"96567 
on. © 


COMBINED TESTING SETS. 


Ор то 150 Амгз. Ор то 600 Амгз. 
„ 300 Vous. „ 800 Vo.ts. 
3 Ranges of each. 4 Ranges of each. 


513 : 17 : 6 List. E16: 7: 6 Lr. 
34, Queen Street, LONDON, Е.С. 


Telephone Nos. 121 & 161 BANK. Telegrams: OCCLUDE LONDON. 


SUPPLEMENT to “ The Electrician," July 26, 1907. 


Electric Passenger and 
Goods Lifts. 


T* electric passenger lift has attained popularity 
because it has proved superior on all points to all 
other forms of lifts. There are thousands of these 

lifts in use in all parts of the world to-day under an 

infinite variety of conditions both as regards load carried 
and speed run, but one does not need to go outside the 

United Kingdom to find many excellent and important 

installations. The standardisation of the electric motor 

has been speedily followed by the production of standard 
pattern motor-operated lift gears for various requirements. 

There are engineers in the field who are capable of advising 

on the installation of a complete lift equipment, and of 

building and erecting all the apparatus necessary for its 
successful operation. 
The gearing required for an electric lift 
The Lift Gear. is too simple to need detailed explanation. 
On a common iron bed-plate is mounted 
the electric motor of suitable size, which drives by worm 
gearing the shaft carrying the winding drum round which 
the lifting rope is placed. Attached to the same bed-plate 
is the electrical starting apparatus, all the switches for 
which are mounted on suitable supports and neatly con- 
nected together. This complete gear is placed either at 
the top or bottom of the lift well, or in any other position 
which may be considered convenient. In the well itself 
are fixed the guides for the cage, this latter being suitably 
suspended to run freely at all times. The steel rope system 
is arranged to carry the cage at one end and balance 
weights at the other, various pulleys intervening to give 
both the cage and the weights a vertical travel. The cage 
itself carries the necessary apparatus for control of all 
movements. 


The switching apparatus attached to 
the lift gear can be actuated in several 
ways. Тһе simplest is a rope passing 
through the car and connected to a small pulley fixed on 
the spindle of the controller. An upward or downward 
pull of the rope causes the motor to operate the cage in 
either direction, and its motion can be at once arrested by 
a slight further pull on the rope. The motor can also be 
electrically controlled from а special car switch or con- 
troller, to which is connected a number of small wires 
carried in a cable hanging from the bottom of the cage. 
Movement of this controller energises a number of magnet 
switches attached to the lift gear, these closing the circuits 


Control 
Methods. 
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which give the direction required according to the position 
of the controller handle. This is a simple and convenient 
method of control, and one which is applicable to the majo- 
rity of lifts. Magnet switches are also used in conjunction 
with push buttons for the control of the lift by the pas- 
sengers themselves. This method is sufficiently interesting 
to merit separate notice. 

The arrangements provided are very 
complete, as it is necessary to safeguard 
the passengers in every possible way. 
Electrical contacts are fixed to all doors or gates to 
ensure that the cage cannot be set in inotion with any 
doors open, and also that it shall at once come to rest if 
at any time a door or gate should be forced open. The 
usual method is to electrically lock all openings on to the 
lift well, as soon as the cage is started. The control 
buttons are provided to correspond to each floor, and upon 
pressing one of these the cage will at once ascend to the 
desired floor and stop directly opposite to it. Should the 
wrong button be pressed the passenger will nced to correct 
his error, and this is arranged for by a special emergency 
stop button. When this is pressed the cage stops, and the 
right button may then be pressed in order to proceed to 
the floor required. This form of electrical contro] is perfectly 
simple, and there is little if anything to get out of order. 
The pressing of the various buttons in the lift closes the 
circuit of the magnet switch controlling the direction of 
the motor corresponding to the button pressed. In 
the majority of cases there are few, 1f any, sliding contacts 
in the lift well, and sueh switches as are necessary are 
usually accessible from the staircase. 


There is practically no limit to the 
speed at which an electric lift can be 
made to operate, except it be the comfort 
of passengers. Hydraulic lifts are notoriously jerky at 
starting, because it is difticult to control the supply of 
water to the rams. — With electrical operation very rapid 
acceleration can be obtained, but in such a way as not to 
be noticed by the passenger. A speed as high as 430 ft. per 
minute is attained without damage to the apparatus, and 
without the least feeling of unpleasantness. 


The electric lift only takes power while 
the hoist is in operation, and the con- 
sumption of energy by the motor is 
directly proportional to the load which it sustains. That 
is to say, if the lift is only working at half load, only 
half the energy is naeded to operate it. With hydraulic 
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Speed. 


Power 
Regulation. 


lifts the consumption of water is the same, no matter what 
the load on the ram, so that there is no economy in work- 
ing the lift lightly loaded. This selt-regulating property 
of the electric motor is one of its most important and 
peeuliar features. 


It is, moreover, one that it shares 
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with no power agent. No better testimony to tlie value 
of electric lifting appliances js to be found than that 
afforded by the action of the Admiralty in adopting such 
apparatus on the latest types of battleships. It is hardly 
necessary to point out that the utmost reliability is re- 
quired in the operation of such mechanisms as ammunition 
hoists, tilting tables, gun carriages, bulkhead doors, «е. In 
the latest Admiralty practice the electric motor is employed 
for actuating all of these. 

The competitive conditions under which 
business houses of almost any kind are now 
conducted practically compel attention to 
the comfort of clients. A large shopping establishment, 
for instance, with more than two floors of departments 
will encourage custom if an electric lift is installed to take 
customers to the upper floors. Even medium-sized houses 
would reap considerable benefit by the introduction of a 
lift, more particularly as the cost of operation is remarkably 
low. Tt can be put in ebarge of a boy, and needs practi- 
cally no attention or repair. The modern business house 
also will benefit by the introduction of cheap and con- 
venient means of transport between the various floors. 
The disadvantages of high buildings are almost entirely 
eliminated by the use of lifts. With the push-button type 
the need for an attendant is dispensed with, so that 
officials and other persons can save much valuable time in 
getting from one departinent to another. 


There are already in satisfaetory use 
many electric goods hoists and lifts, aud 
this fact should encourage those eontem- 
plating the introduction of such apparatus. to proceed with 
its installation. Electric lift makers now have varied and 
extensive experience at their command, and the require- 
ments of every class of load can be met without the least 
difficulty. In the majority of cases lift gears can be sup- 
plied at short notice for all the ordinary requirements of 
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commerce and industry. Instances are on record in whieh 
other power lifts have broken down, and serious Joss has 
threatened the proprietors of the particular establishments. 
Eleetrie motors have been requisitioned at short notice, and 
the lift has been doing its normal duty within a few 
hours of the first interruption of service. This fact 
speaks for the simplicity and reliability of all electrical 
power methods. 

Wherever an electricity service is available lifts operated 
by electric motors can be installed and worked from the 
distributing mains. Types are now standardised for con- 
nection to the various systems of supply throughout the 
country, so that no difficulty need be experienced as regards 
the necessary electrical energy. 

In the cost of operation the electric motor has a very 
favourable record to present. The power rates of the 
majority of the electricity supply concerns in the country 
are, comparatively speaking, very low. The average price 
of 2d. per unit might be taken as representing a very fair 
mean. With energy supplied at this rate a 7 cwt. lift 
will make 14 journeys of 50ft. fully loaded for Id. The 
total annual expenditure for repairs and renewals to a lift 
of this kind would not exceed about £3. 

The table below, compiled by Smith & Stevens from data 
derived from an extensive experience, gives an idea of the 
cost of operating various types of lifts :— 


Average cost 


Pattern of lift. Load. | Travel. power per ап. 
Electric private passenger lift 6 owt. 40 ft. to 60 ft. £2 14 0 
Ditto, alternate ourrent.... | 6 to 10 owt. | 40 ft. to 60 ft. 314 0 
Electric factory or warehouse 

litt. 6 to 30cwt. | 40 ft. to 70 ft. 5 9 3 
Electric office lift... . | to 12 c wt. 40 ft. to 80 ft. 817 7 
Electric hotel lift... . | to 12 cwt. 40 ft. to 80 ft. 29 9 5 
Electrio lifts, all classes 6 to 30 0 t. 40 ft. to 80 ft. 8 5 4 
Hydraulie lifts, all classes 

(London) — = 15 11 0 
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The chief points of. the electric lift may be summarised 
as follows :— 
1. Compactness. 4. Absolute safety. 

2. Ease of control. 5. Low cost of installation. 


3. Higher speed. 6. Great economy in working. 


To these may be added the extreme simplicity and 
reliability of the electric system, the capacity for constant 
hard work under severe operating conditions, and the 
ability to stand heavy overloads over even extended 
periods. These items must all be placed amongst the 
many advantages which the electric lift can confer in com- 
parison with other power types on the market. 


Steam Curbines for Cotton 
Min Driving. - 


INCE the publication of our comments on the corres- 
S pondence on the above subject in the “ Manchester 
Guardian " further interesting contributions to it 
have been made and call for some notice. The controversy 
has at no time descended to a persona] level, and the cor- 
respondents do not appear to have “ let themselves ро” on 
any occasion. Still it has not lacked spirit, and the cham- 
pions of the respective merits of steam and electricity are 
not wanting in ammunition. 

The appearance, in the same paper, of a serial on * Steam 
Turbines for Cotton Mills" has also added interest to the 
discussion and supplied useful information to textile men 
in regard to this prime mover.  Cotton-mill engineers have 
always been on the side of slow speeds, a fact to which the 
existence of many beam engines furnishes abundant testi- 
mony, and the recommendation of an engine whose speed 
is far in excess of any limit they have hitherto reached 
will doubtless come as a surprise to them. The writer 
of this article makes some instructive comments on 
the combination of the turbine with an electric gener- 
ator. Previous to doing so, however, he points to 
the comparative futility of applying the turbine 
direct without any reduction of speed other than by 
different sized pulleys for rope driving. He says: 
“If the rope speed were increased to 6,000 ft. per min., 
a turbine running at 2,000 revs. per min. would require a 
fly-rope pulley of rather less than 1 ft. in diameter. Accord- 
ing to the usual rule as to the relation of rope diameter 
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to least pulley diameter, the ropes for this pulley would be 
4in. in diameter, and would each transmit about 4 н.р. 
For a 1,600 H. r. turbine this would mean that the main pulley 
would be grooved for about 400 ropes, and would be not 
less than 30 ft. wide. Even if the ropes were made p in. 
in diameter there would still be about 150 of them requiring 
a pulley about 18 ft. wide. And it must be remembered 
that this pulley would be only 1 ft. in diameter. Clearly, 
then, direct rope driving cannot be adopted for large 


powers.” 


The writer then proceeds to state that the value of the 
turbine lies in its combination with a generator. "In 
many cases this method has no rival, but in cotton mills 
the conditions are specially favourable to the direct drive. 
The electrical drive is at its best when the points of appli- 
cation of the power are scattered, when heavy momentary 
fluctuations of load are experienced, and when rapid 
acceleration in speed is desirable, as in tramway service. 
Where, however, turbines are adopted the cotton manufac- 
turer has at present no alternative but to adopt the electric 
drive for his mill.” 

Various comments are then made on the merits of the 
turbine compared with reciprocating engines, and the con- 
clusion drawn is that there is very little to choose between 
them. The employment of a low-pressure turbo-generator 
is, however, suggested, and this is certainly to be recom- 
mended. To use the writer's own words: “ А low-pressure 
turbine might often be advantageously combined with a 
reciprocating engine. The latter would expand the steam 
down to about, or rather less than, atmospheric pressure, 
the remainder of the expansion being completed in the tur- 
bine. By means of this arrangement the coal consumption 
could be reduced by from 15 to 25 per cent. The reciproca- 
ting engine would drive part of the mill by ineans of ropes. 
The turbine could drive a generator which would supply 
power to the more distant and awkwardly situated parts of 
the mill, and also supply current for lighting. Although 
this arrangement would be somewhat more costly than the 
simpler all-turbine or all-engine plant, yet it would be 
much more economical, and the turbine would be less liable 
to breakdowns than a high-pressure turbine. The future 
of the turbine in cotton-mill work is thus seen to be inti- 
mately connected with that of the electric drive. When 
combined with a high-pressure reciprocator, as outlined 
above, it operates under the most favourable condition as 
regards both efficiency and reliability. That it will 
seriously menace the reciprocator is unlikely, unless satis- 
factory high-speed gearing can be made for large powers. 
Even in such an event the turbine is probably destined 
to be a partner rather than a rival to the reciprocating 
engine.” 
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WINDING ENGINE FOR AUTOMATIC LIFT. 


Practical Litting Magnets. 


\ \ ГЕ have frequently pointed out that lifting magnets 


offer an expeditious means of transporting blocks, 

bars, rails, forgings, plates, tubes, castings, filings, 
&c., cf steel, cast iron or wrought iron. The lifting power 
of the magnets is but little affected by the temperature of 
the load up to 300°C., but beyond this point it diminishes 
at an accelerated rate, and ceases altogether at a 
temperature of from 600°C. to 709°C. To suit various 
conditions, magnets are supplied with fixed, movable 
or adjustable pole-pieces. Magnets with fixed poles 
are provided either with wound or oblong poles. 
round form is particularly suitable for lifting solid blocks 
of iron, complete machines, iron sheets, armour plates and 
80 on, while the oblong form offers special advantages in 
connection with the lifting of a number of iron bodies, 
such as billets, rails, angle iron, channel iron, aud so forth. 
Long bodies are preferably handled by means of two or more 
magnets suspended from the crab of the crane. Long 
magnets are provided with movable poles of Г" shape 
or Tri shape. In the latter case each pole can be 
separately adjusted, so as to obtain as large a contact area 
as possible on bodies of curved or irregular shape. 

For places where the materialis to be conveyed above 
the heads of workmen, Siemens Bros.“ Dynamo Works 
(Ltd.) supply lifting magnets with an electrically-operated 
grab, which embraces the material and prevents it 
from falling in the case of anything going wrong 
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Before we expect your orders for Electric Lifts 


we must show you their advantages. 


Allow us an opportunity. 


BATTERSEA, LONDON. 


р 2587 T 
Lifting Magnet with Movable 
Poles, carrying a number of 

Cast-iron Bars. 


Lifting Magnet, with Safety Grab. 


with the lifting magnet. The lifting magnets are 
energised by continuous current. In the case of an 
alternating-current supply continuous current is obtained 
from а small motor-generator installed for this purpose. 
It is necessary to use magnets with adjustable poles in 
those cases in which the surface of the material 1з so 
uneven that the distance between it and the fixed pole 
would exceed a certain value. It is not possible to state 
definitely what loads a given lifting magnet is capable of 
dealing with, as this depends to a very large extent on the 
nature of the material to be transported. It may be 
mentioned, however, that the firm has carried out a great 
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Lifting Magnet Carrying 6 Rails, each about 21 ft. long. Total weight of Rails about 2,650 Ib. 
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number of tests with different types 
of magnets and a variety of goods, 
such as are to be found in every 
workshop, including blocks of cast 
steel and cast iron, both planed and 
unplaned, rolled iron of various sec- 
tions, gas tubes, iron sheets, and 
so on. Space prevents us from 
giving a detailed account of these 
tests, but an idea of the capabili- 
ties of ihese lifting magnets will be 
obtained when it is mentioned 
that some of the larger sizes of 
magnets are capable of lifting 
steel or cast-iron blocks, bars, angle 
iror &c., weighing many tons. The types illustrated here- 
with offer practical examples of magnets designed to meet 
a variety of working conditions and which may be taken 
as covering almost the entire field of utility for this useful 
electrical device. 


Lifting Magnet carry- 
ing Wrought Iron, 


Motor Starter Specialities. 


HE motor starter specialities of E. P. Allam & Co, 
Clerkenwell-road, London, E.C., include several in- 
teresting types of this class of apparatus. A complete 

line of starters for all kinds of direct-current motor con- 
trol is made by this firm, and we take the adjoining illus- 
trations from its latest pamphlet file. The starters are 
designated the “ Premier,” and they range from small 4 H. p. 
sizes to 50 . P., and are suitable for standard pressures be- 
tween 100 and 600 volts. They are made in plain open 


— HÀ 


CETERIS OU Wie 


Fig. 1.—Premier Enclosed Type Motor Starter, Cover Removed. 


semi-enclosed and totally enclosed cases, and, in addition 
to starting the motor, certain types are fitted with speed- 
regulating contacts. Fig. 1 depicts the “One Minute” 
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pattern starter in Iron case for total enclosure, the cover 
being removed. The resistance units which are made up 
behind the contact base are of wire, of a special alloy, wound 
on asbestos tubes, treated so as to be non-hygroscopic. 
These tubes are fixed on insulators of English porcelain, 
aud the slate slabs are also bushed where the contact studs 
pass through. The operating lever is attached to the cover 
and pins engage with slots in a disc attached to the starter 
arm. The keeper engaging with the poles of the hold-on 
coil is mechanically locked so that it is not shaken loose 
by vibration nor any weakening of the field strength due 


Fig. 2.—Premier Reversing Motor Starter. 


to increasing the speed of the motor by shunt regulation. 
The cover joints are made with rubber insertion, and the 
cables enter the case through suitable glands. 

Fig. 2 illustrates a Premier reversing starter built for the 
control of direct-current motors ranging from } H.P. to 
50 н.р. As will be seen from the illustration, no current is 
carried through the moving arm, laminated brushes, insu- 
lated from the arm, being used to bridge the contact pieces 
on the slate base. The resistance stops are of the radial 
pattern and can be renewed from the front when burnt. 
The design of the controller ensures that all resistance 1s 
re-inserted in the armature circuit before the motor is 
reversed. The design shown is an open type starter, but 
semi-enclosed covers can be fitted if required. The same 
company also supplies its motor-starting apparatus in con- 
Junction with fuses and switches, to form complete motor- 
control panels, either of the open or totally enclosed types. 
Any form of panel can also be built up to meet speci 
requirements. Among the Premier starters we may also 
mention those for small motors ranging from 4 to 3 H.P. 
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NOTES. 
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The British Association. 

THE annual meeting of the British Association m at 
Leicester on Wednesday, under the presidency of SIR DAVID 
GILL, K.C.B., F.R.S. Admirable arrangements have been 
made by the local committee, and considerable assistance 
has been rendered by the Corporation. Many municipal 
buildings are being used for meetings, and officials of the 
town are giving their services. Section G (Engineering) 
18 ргевїйей over by Prof. S. P. Тномрзом, F.R.S. who 
delivered an excellent address, which we give in abstract 
elsewhere. The number of visitors is somewhat smaller 
than is often the case, the number registered yesterday 
afternoon being only 1,600. Mr. Francis DARWIN, reader 
in botany at Cambridge, and son of the celebrated CHARLES 
DARWIN, is to be president next year. 


л. э 


Relieving the Ratepayer. 

WE must say we feel some sympathy with the Edinburgh 
ratepayers who are objecting to the distribution in relief of 
the rates of the surplus of £10,000 profit made by the 
electricity undertaking during the past year. In the 


Scotsman an irritated electric light consumer puts the case 
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Price SIXPENCE (07 508% 
Abroad 9d., or 18 cents, or Ne. or S ff. 


| very clearly when he says that he strongly objects to 


making a present to Mr. Jones round the corner who uses 
nothing but gas for his lighting and coal for his cooking, 
such present being provided by the too high rate at which 
the electric light consumer has to pay for his electrical 
energy. Ifa surplus of this kind is used for reducing the 
rates, evidently the minority, formed of the electric light 
and power consumers, are paying something for the benefit 
of the majority who care nothing whether electric light and 
power exist or not. Theoretically, there should be no profit 
at all, and to the lay mind this is quite а simple matter ; 
but actually, of course, it is impossible to so adjust expen- 
diture and revenue that no profit shall result. If such a 
course is attempted there is likely to be a loss at times, and 
then there will be indignation among the ratepayers gener- 
ally, upon whom this loss must fall. The rational course 
is to provide an ample sum for reserve and depreciation, 
and if, in addition, there is a profit, the prices charged may 
be cautiously reduced. As, however, it is difficult to raise 
a price after it has once been reduced, it would appear 
better in many cases to reduce the profit from time to time 
by discounts rather than to make a permanent reduction in 
the rates charged. No discount rates need be published, 
and the discounts would come as a kind of bonus, which 
would be greatly appreciated by the consumers, and would 
be varied from year to year according to the success of the 


undertaking. 


The Motor Omnibus Crisis. 


IN September last we expressed the view that the boom 
in motor omnibuses might lead to unfortunate results. 
Apparently the day of reckoning has now come, and along 
with it some disastrous effects. No fewer Шап five motor 
omnibus companies are now in liquidation. Engineers 
associated with the electrical industry have good reason to 
know that a new industry requires the most careful hand- 
ling. Above all things, it is necessary that the company pro- 
moter should be avoided. If the development of the motor 
omnibus had been left to the older omnibus companies, such 
as the London General Omnibus Co. and the London Road 
Car Co., having large experience of the conditions to be 
met, the motor omnibus industry might have gone forward 
quietly, and all might have been well. There has, however, 
been some reckless finance. Companies concerned with 
motor omnibuses alone have sprung up like mushrooms, and 
the older omnibus companies have been forced to take up the 
newer form of locomotion more quickly than they would prob- 
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ably have done otherwise. Doubtless the older companies 
will survive, but nevertheless they will certainly suffer, 
and undoubtedly a severe blow has been struck at the motor 
omnibus industry. Under present conditions, any company 
depending simply on the motor omnibus is not likely to 
exist for long, when, as in the case of the London Power 
Omnibus Co., the cost per car-mile amounts to 1s. 6d., as 
compared with earnings of 11d. Recently much has been 
written about the absurdly low rates at which the travel- 
ling publie are carried, and there is a marked tendency for 
fares to be raised. The raising of fares, however, will not 
make up such a difference as here indicated, and we must 
certainly look forward to a further evolution of the motor 
omnibus to make the problem commercially possible. 


— isa sor 


Electric Lighting in the City of London. 

THE chequered career of public electric lighting in the 
City of London has from time to time been commented on 
in these columns. It will be remembered that many years 
ago the Corporation permitted the City of London Electric 
Lighting Co. to install a type of arc lantern which, though 
doubtless satisfactory at the time, recently became so much 
out of date that some improvement became imperative. This 
improvement took the drastic form of substituting incan- 
descent gas for arc lighting, the standards for the latter being 
removed. The City of London Company not unnaturally 
protested against this unfair treatment, and submitted to the 
Streets Committee of the Corporation a proposal for altering 
and improving the lighting in the City. The proposal 
took the form of an offer to light the streets around the 
Central Markets with flame arcs at a cost of £18 per lamp 
per annum, a reduction of £6 on the price hitherto paid. 
The Charing Cross & City Company were also to be given a 
chance of showing their ability to supply a satisfactory light. 


_— 


IN connection with this scheme the Streets Committee 
last week submitted certain recommendations to the Court 
of Common Council, who have approved them. Тһе recom- 
mendations propose that demonstrations shall be allowed 
in certain of the mein streets as follows: The City of 
London Company are to light Holborn Viaduct by 
means of flame arc lamps on standards. Arc lamps of an 
enclosed type are to be erected by the same company 
in Farringdon-street, including Holborn Circus, and in part 
of the Old Bailey, while smaller lamps are to be pro- 
vided in Newgate-strect. The maximum charges for 
these lamps will be £17. 10s. per lamp per annum, 
against the present rate of £26; the smaller lamps 
wil be charged at £12. 10s. and £10. 10s., according to 
size. The Charing Cross, West End & City Company are 
to light part of Cannon-street by means of centrally hung 
flame arc lamps at a cost of £17. 10s. per lamp per annum. 
The work of erection is to be put in hand as quickly as 
possible, and the demonstrations are to continue until next 
March. It is to be hoped that the results of these experi- 
ments will be such as to induce the Corporation to again 
light the streets of the City electrically. 

Electricity in Horticulture. 

А соор deal of work has been done at one time or 
another with a view to providing an artificial stimulus to 
vegetable growth. Several experimenters have tried elec- 


trical means. Among these is Mr. B. Н. THwaAITE, who a 
short time ago read a Paper on this subject before the 
Royal Botanical Society, and who is undertaking experi- 
ments in forcing fruit, vegetables and flowers in the Royal 
Botanical Gardens, Regent's Park, London. Actinic rays, to 
take the place of those from the sun, areto be supplied from 
arc lamps, and the stimulating effect of atmospheric elec- 
trieity is to be obtained artificially by electrostatic means. 
Mr. THWAITE has developed a scheme for utilising as com- 
pletely as possible all the energy generated. The dyuamo 
wil be driven by.a gas engine, whose exhaust gases 
will be supplied to the plants, while the discharge water 
from the cooling jacket will be employed in heating 
the greenhouses; the dynamo supplies current to the arc 
lamps, and an electrostatic machine, driven from the 
engine crank, electrifies the atmosphere and discharges on 
to the plants. The successful and economical application 
of such а scheme on a large scale should lead farmers in 
days to come to view a summer like the present with 
equanimity. | 
pri 

Personal.—The Lords Commissioners of His Majesty's 
Treasury have appointed Sir Henry W. Primrose, K.C.B., 
C.S.L, to be chairman of the Pacific Cable Board, in succes- 
sion to the late Sir Spencer Walpole, K.C.B. 

New York-Colon Telegraph Route.—The Western Union 
Telegraph Co. give notice that the cable route from New York 


to Cuba and on to Colon (Panama) was opened for transmission 
of traffic yesterday (Aug. 1). 


New Type of Trolley Pole.—The Railway and Engineering 
Heview states that the Erie Railroad has adopted a new form of 
steel pole for carrying overhead wires. It is of tripod con- 
struction instead of the four or more legs usually employed. 
It consists of special U bars arranged at angles of 120 deg. 
round the axis of the pole, and bound together by malleable 
castings. This method is said to give an absolutely rigid 
fastening without any hole being drilled in the U section. 


Institution of Mechanical Engineers.—At the opening 
meeting of this Institution’s conference at Aberdeen the presi- 
dent (Mr. T. Hurry Riches) announced that Mr, Charles 
Hawksley had communicated to the council a wish to com- 
memorate the centenary of the birth of his late father by 
giving the sum of £1,000 for the foundation of a scholarship 
or premium. This generous offer has been accepted by the 
Institution. The terms on which it is to be held are under 
consideration. It was announced that Mr. W. Sitt (Bath) had 
been elected a member of the council in the room of the late 
Sir Benjamin Baker and that Mr. A. Huson (London) had 
been nominated treasurer in place of Mr. F. W. Ellis, who has 
lately retired. 


Experiments with Warning Signals.— According to the Ratl- 
way and Engineering Review, the Prussian railway authorities 
have been making experiments on the line between Berlin 
and Stettin to find à method for insuring greater efficiency 
in observance of signals. In the effort to obtain a preliminary 
signal to give warning of a stop signal, many devices were 
tested. These included flashlights by the side of the track 
when nearing a signal and other visible signs. Electric-wave 
transmission to the locomotive also was tried. The method 
found most satisfactory consists of fastening two or three 
horns with a rubber bulb, similar to those used on automobiles, 
to the telegraph poles at intervals. "These are electrically 
operated, and have been found trustworthy in warning engi- 
neers. The railway authorities have already decided to 
experiment further with these preliminary signals on a number 
of roads. 


Cable Interruptions. Date of Interruption. 
Garachico (Teneriffe)—Santa Cruz dela Palma.. July 12, 1906 
Grand Canary Lanzarote Sept. 18, 1906 
Brest Dakaass t July 22, 1907 
Kotonou—Librevilllc0CcCcCcCcc eee. July 18, 1907 
Gibraltar —Tan gien July 29, 1907 


Fifteen-cycle Single-phase Locomotive.—In connection with 
the extension of the Pennsylvania Railroad into New York, 
on which electric traction will be used, a special locomotive 
has been designed and is described in the Street Railway 
Journal. It will be required to fulfil special duties, us the 
gradient reaches 2 per cent. in places and a high speed must 
necessarily be maintained. The locomotive is built in two 
halves, each of which is capable of exerting a draw-bar pull of 
24, 000 Ib. It will be supplied with single-phase current at 
11,000 volts from an overhead wire. A striking feature is 
the accessibility of the parts that may require attention. The 
voltage regulating switches are arranged immediately above 
the main 11,000 volt auto-transformer, which is carried under 
the cab in front of the motor axles, while the blower equipment 
and reverse switches are placed directly over the main motors. 
There are four 500 H.P. motors on each locomotive with a per- 
missible overload of 100 per cent. The maximum output per 
locomotive is therefore 4,000. 


Submarine Cables for the Transmission of Energy at High 
Pressure.—The Lilettricista describes а case of the trans- 
mission of electrical energy at high pressure through sub- 
marine cables. The cables in question form part of the line 
connecting Venice with Lido. This line is partly overhead, 
and is supported on insulators fastened on iron trellis-poles, 
which are fixed in cement foundations; but as it has to pass 
across several navigable canals, it is necessary that a part 
should be submarine. The longest submarine section is some- 
what over half a mile, and is laid ata depth of about 34 fathoms. 
Energy is transmitted by three-phase current at 6,200 volts 
and a frequency of 42. Three single cables are used to allow 
of greater flexibility. A fourth cable is laid which provides 
against possible damage due to blows from anchors, &c. The 
cables used are constructed with a new type of insulating 
material, having gutta-percha as a base. Over the core, which 
is 25 sq. mm. in section, are wound two layers of insulating 
material of different compositions. These are protected 
against damp by а lead sheath, which is covered with tarred 
jute and with an armouring of phosphor bronze wire. This 
system was chosen in order to diminish the loss of energy due 
to eddy currents and hysteresis. 


" Bineplat.'—We recently (Zhe Electrician, Vol LIX., 
p. 230) gave an abstract of a Paper read by Mr. C. O. Bastian 
before the G w Section of the Institution of Electrical 
Engineers, which described a new method of employing 
copper as a leading-in wire for electric lamps. A factory for 
the preparation of these wires, which are known as the 
“Sineplat,” has now been established by Platinum Substi- 
tutes (Ltd.) in East-road, Hoxton, London, and is interesting 
from the fact that it is claimed to be the first to employ 
crippled children industrially. "Their employment is rendered 
possible by the co-operation of the Ragged School Union, 
whose officials have arrangedto look after the children while 
on duty. 

The Lord Mayor, whose interest in the improvement of the lot of 
cripples is well known, inaugurated the factory on Friday last, and ex- 
pressed the hope that the venture would stimulate the efforts of others in 
the same direction. 

The number of children at present employed is 30 though there will 
soon be accommodation for about three times that number. The actual 
work of sealing the copper in the glass is very simple and is per- 
formed in the following way: The copper, in the form of a thin 
strip, is covered with а &mall piece of special glass tubing and the whole 
is placed in the blow-pipe flame. This enamels the metal with a thin 
coating of glass and a perfect vacuum is said to be obtained. Owing to 
the fact that the copper is in the form of a strip the pressure exerted by 
it on the glass is very evenly distributed, and by this means it is claimed 
that the ill-effects due te the unequal expansion of copper and glass are 


guarded against. . 

Composite Arc Lamp Electrodes.— The Electrical World 
describes some newly patented inventions relating to this 
subject, all of which are assigned to the General Electric 
Company. One patent, issued to Mr. J. Harden, relates to a 
lower electrode composed essentially of a titanium compound, 
the upper electrode being either of carbon alone or containing 
small quantities of titanium carbide, ammonium chloride or 
magnesium sulphate. The lower electrode may contain 90 
parts of the titanium carbide to 10 parts of carbon : or it may 
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consist of 75 parts of titanium .chloride, 10 parts of carbon, 3 
parts of ammonium chloride, 2 parts of magnesium sulphate and 
2 parts of tar to act asa liquid binder. Itis stated that while 
light-producing salts, such as lime and magnesia, are used in 
some forms of electrode to colour the arc, such salts are merely 
evaporated into the arc by the heat produced, whereas the 
titanium carbide in the electrode described is ionised by the 
current, the ionised vapour thus formed serving as the 
principal gaseous medium through which current between the 
electrodes passes. Other patents, issued to Mr. R. H. Read, 
relate to the admixture of various carbides with the carbon. 
When aluminium carbide is used it is stated that a good arc 
from iin. to gin. length may be maintained by 1 ampere 
with a drop across the arc of 50 volts. Several other carbides 
also give good results. 


A Method of Protecting Trolley Wires at Railway Cross- 
ings.—A description of a special trolley wire guard, which is 
used on several American tramways, at places where steam 
railways are crossed on the level, is given in the Street Railway 
Journal, The guard is made of woven galvanised iron, aluminium 
or copper wire, with extra heavy selvaged edge, and may be 
of any desired length all in one piece. When in position the 
guard assumes the form of an inverted trough. This feature of 
the guard, which is always alive, makes it certain that if the pole 
jumps the wire the supply of current will not be cut off and the car 
can proceed without interruption. Besides making for lightness 
the open mesh form of construction provides against the accumu- 
lation of ice and snow and damage from winds. In addition, 
the guard offers practically no resistance to the passage of exhaust 
gases and steam from locomotives passing under it. Still 
another feature insured by this lightness is the doing awa 
with the necessity of providing special suspension for the guard. 
The actual weight of the guard as installed is 13 oz. per run- 
ning foot of aluminum and 18 oz. per running foot of galvanised 
iron wire and copper wire. The hangers are made of galvanised 
iron, drilled to take the standard ear, and they hold the mesh 
to its proper shape. То clamp the ear and mesh to the under 
body of the hanger, eye-bolts with set nuts are furnished. 
Due consideration has been given to the question of strains. 
To provide against them substantial hangers are spaced 6 ft. 
apart. The wire mesh itself is Roebling No. 10 galvanised 
and copper wire and No. 9 aluminum with No. 6 Roebling 
selvage. In addition to its use at steam railroad crossings the 
ind also is available for service in car houses, at undergrade 
crossings, and, in fact, everywhere that the slipping of the pole 
from the wire is likely to be specially inconvenient. 


ARRANGEMENTS FOR THE WEEK. 


British Association—8ection d. 
FRIDAY, August 2nd (to-day). 
Joint Meeting with Section B. Discussion on “ Gaseous Explosions 
with Special Reference to Temperature." 
Visit to a Demonstration of Boot and Shoemaking at the works of the 
Union Company. 


SATURDAY, August 3rd. 
Visit to the Leicester & Swannington Railway. 


MONDAY,” August sth. 

Papers on ‘‘ Pupin’s Compensated Cable for Telephone Transmis- 
sion,“ by Sir W. Н. Preece, K.C.B., F. R. S.; on “ An Oscillo- 
graph Study of Duddell Aros of Low Frequency,” by Mr. J. T. 
Morris; on Developments of Electric Incandescent Lamps,’ 
by Mr. L. Gaster; on “Modern Machinery and its Future 
Development," by Mr. Н. T. Brackenbury; on “ А Machine for 
Weighing the Forces on а Cutting Tool," by Mr. J. F. Brooks; 
and on “The Governing of Hydraulie Turbines,” by Mr. 
Б. 8. Ball. 


TUESDAY, August 6th. 

Papers on Ferro-concrete and Examples of Construction,” by Mr. 

J. S. E. de Vesian ; on Some New Uses for Reinforced Con- 

crete,” by Mr. W. N. Twelvetrees; on The Ice Problem in 

Engineering Work in Canada," by Мг. Н. T. Barnes; on “ The 

Equipment of the Engineering Laboratory of the Finsbury 

Technical Institute," by Prof. E. G. Coker; and on “ Submarine 
Signalling," by Mr. J. F. Millet. 
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EXPERIMENTS ON OSRAM, WOLFRAM, ZIRCON AND 
OTHER LAMPS. 


BY J. T. MORRIS, F. STROUDE AND R. MILWARD ELLIS. 


(Concluded from page 587). 


Summary.--In this Paper the authors publish the results of some 
researches made by them on the physical properties of Osram, Wolfram, 
Zircon and other lamps. The effect of voltage variation when the lamp 18 
working on direct current is discussed. A simple relation is found con- 
necting expansion and watts, and an estimation of the filament tempera- 
ture is attempted. A new method of obtaining specific heats is described 
and some experimental results are given. Physical data concerning the 
materials of which the filaments are made are also given. 


PART III.—ON OBTAINING SPECIFIC HEATS OF FILAMENTS 
BY A NEw METHOD. 


In order to obtain specific heats it is necessary to know, 
besides the weight, the energy supplied and the resulting tem- 


A Watts 


500 1,000 1,500 2,000 
Approximate Black Body Temperatures in Centigrade Degrees. 


The points indicated by horizontal bars are those at which filaments are just visible in 
-the dark. 


Fia, 9.— 4/ WATTS-TEMPERATURE CURVES. 


perature rise. In Part II. of this Paper it has been shown that 


Watts supplied can be used to obtain approximate black 
body" temperatures, and thus for a lamp filament these 


Current in Amperes 


Time in Seconds, 
Fic. 10.—OsciLLoanRAM or STARTING Ссввемт OF a Just WOLFRAM АМР. 


quantities can be obtained from an oscillogram of its starting 
current when supplied with constant voltage. Two such 
curves are shown in Figs. 10 and 11. The timing of the plates 
was accomplished by means of the voltage wave form of an 
alternator running at constant speed, which was recorded on 
the same oscillogram. As the lamp was switched on to con- 
stant voltage the rate of supply of energy was easily obtained 
from the record.* 


* For these oscillograms the authors have to thank Mr. А, G. Warren, 
who kindly took them for the purpose of this Paper. 


In Fig. 12 are shown curves connecting energy supplied and 
approximate “ black body ” temperatures. for metallic filament 
lamps, and Fig. 13 gives similar curves for a 220 volt 5c.p. 
carbon filament lamp. - н 2 

From these curves were deduced Figs. 14 and. 15, which 
show the variatien of specific heat with temperature. Owing 
to the inertia of the strips, &c., of. the oscillograph and the 
energy stored in the magnetic field of the filament, the initial 


Current in Amperes. 


Time in Seconds. 
Fre. 11.—ОвспловвАм or RrARTING CURRENT OF А 220 VOLT CARBON LAMP, 


parte of the oscillograms are somewhat unreliable, ав shown by 

the ratios given in Table ПІ. The portions of the specific 

1 шш derived from these parts are therefore shown 
otted. 

Fig. 15 also includes the curve given by Н. Е. Weber for 
the specific heat of carbon, which, it will be noticed, is in good 
agreement with the curves obtained by this method. The 
authors are not aware, however, that it has been previously 
shown that the specific heat of carbon continues to rise after 
the flat portion of the curve obtained by Weber. The heights 


Energy supplied in Watt-:econds per Gramme. 
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Fic. 19. —ENEBGY-TEMPERATURE CurnvVES ғов METALLIC FILAMENTS. 


0 400 


marked on the right of these two curves show the values for 
the specific heats of the metals marked thereon obtained from 
the well-known law of Dulong and Petit—viz. : 


Specific heat x atomic weight — 6:8 (for solids). 


The general tendency among the metals is for the specific 
heat to decrease with rise of temperature. 

It must be distinctly understood that these experimental re- 
sults are only intended as indications of the possibility of the 


| method, and not as trustworthy values for the specific heats. 
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Table V. 
| | | Int. brilliancy x | Specific resistances, Temp. coef. (C.) 301 2°... 
ЕГЧ L'ngth n: [—— — — — Silas - ет] — 2 8 -x 3.20 88 
ЖА ШР | of Diameter HC. p. H. C. P. A Ag 515 8) Hot Cold. |55 0 328 ЭХ 
2x Name of lamp Sla- | per sq. per sq 25 2 E S 9 8 n — l8 8:3 At 88 382 82 
S . and candle-power. ant папер in. em. 3 F F ZA = Mierohms | Microhms 2 & 5 working 3 85 8 E 
a ems ems. of projected 7 38 Hs per | per | per | per x! temp. SS FE КУ 
| area. | = | © in. cu.em.cu.|in. eu. em. cu, 2 < ET 8 
— — — ——— — — | —— — — — — | л т 
Carbon 220 volt ....| 19°4 0:0054| .. | .. | 565 87˙7 780*0 1,9800, А T 1:7 T А | 0°46 : 
C1 Carbon 100 volt 16 .. 20:5 "P VEL з £d Liew, low P es Sx dI oaa 5 Ps va 2 2-04 
T Tantalum 110 volt 25,. 73:8 0:0049 440 68 222 34'4|1:60 0°63) 81:2 19'8| 4°98 | 12°65 T 0:35 T 
T1 'Tantalum 110 volt 25..| 65:2 0:0050, 460 71 266 41˙3 1˙83 0°55 | 33:3 SEO ase | е 16:5 | "in .. | 0:04 
T2 |Tantalum 110 volt 25.. 65:2 | 0:0050| 420 66  278/43:1/|2:07 0˙48 | 32:5 82˙5 5:72 | 14:50 0:17 0:32 | 0°05 evs 
T3 Tantalum 110 volt 25..| 65:2 0-0050| 405 63 250888194 0:52 | 36:0 91:6 6°26 | 15°90 55 0'16 0:81 | 0:03 à 
O1 Osram 107 volt 32 55:9 0:0040| 755 117 330 51-1 1:37 10-73) 28:9 78-4 .. .. | 180 n 9 ШЕ 2s 
O2 Osram 107 volt 32 .. 55:2 0:0041| 849 130 348/540 1:32 0-76 28-1 71:4| 8:906 | 8:29 | 18:5 | 036 | 0328 | .. | 46 
O3 Osram 105 volt 50 55:2 0:0055| 980 152 394 61˙1 1:27 079 | 32:1 81:4 2:84 | 67:32 170 0:57 | 0:43 r 5:0 
O4 ‘Osram 120 volt 50 552 0:0048| 1,070 166 419 (64:9 1:23 0°81, 34:5 87:8 2°78 | 706 | 18-0 e's as =o : 
O5 Osram 120 volt 50 .. 55:2 0:0048| 1,190 185 467 /72:5 11:23 0°81 30:9 786 2:46 | 6°25 * ‘3 0'44 | 0-04 : 
WI Just-Wolf. 110 volt 40 49:5) Ext. 00058, f 812 126 332 51:5 1-29 0°77 | 36:0 91:5 2-90 | 7:38 8 0-55 0:42 003 | 4'0 
W2 Just-Wolf. 110 volt 40 46:5 jJ Int. 0:0034/11,050 162 376 584 1-18 |0:89 36:0 91:5 2:80 | 7:10 16-0 0°59 0'41 5:0 
Z3 Zircon 110 volt 35 .. 61:0 0:0041 735 114 315 48:9 1:35 |0°74 | 26:9 68:4 ; Y 19:0 se ee * 
Zl Zirc.-Wolf. 110 volt 35 61˙0 0:0042 820 127 |379 |58'8 1°46 |0°69 | 22-9 58:0! .. T 23-0 - - 
5 61'0 0:0042 870, 135 |394 61:1 1:42 (071 220 55˙9 354 | 900 s. 0:27 0114 004 


Z2 |Zirc.- Wolf. 110 volt 3: 


a —————— — 


PART IV.—PHYSICAL CONSTANTS CONNECTED WITH THE 
LAMPS. 

With a view to determine definitely the resistance tempera- 
ture coefficients of the materials of the lamp filaments at 
ordinary temperatures the ensuing experiment was carried 
out. The lamps were immersed {in a paraffin oil bath contain- 
ing an electric heater, and their resistances were measured at 
different temperatures of the bath by means of a Wheatstone 
bridge. The results of the experiment are given in Fig. 16, 
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Ета. 13.—ENERGY-TEMPERATURE CURVES FOR CARBON FILAMENTS. 
The curves are derived from four oscillozrams of a single 220 volt 5 c.p. lamp. 


and the resistance temperature coefficients are included in the 
table of physical constants (Table V.). It will be seen that the 
Zircon- Wolfram lamp filament has a very low coefficient (0°14), 
showing clearly that it is an alloy. The same characteristic 
may be noticed for the low candle-power Osram lamps. The high 
candle-power Osram lamps, however, have temperature соећ- 
cientes of 0:43 and 0-44 and the Wolfram lamps also show high 
values for this figure. Assuming these values to be constant 
up to the working temperatures, the latter become :— 


f! ²˙¹à.] ²˙¹ůàmq 0 6 EE RETE ES ес 1,600°C 
Овташ................ F ев .. . . 2,900°С 
Wolfram .............. "(9 2662552 „ 6 % % „% % %% %„%4ỹe«˙“ %% „„% 2, 900 C 


rr КОКТЕ Uo d. VEA 3,900°C 


The first of these figures is obviously low and the others are 
certainly high; the resistance temperature coefficient must 


| three kinds of lamps. 
| working temperature, obtained on the assumption on which 


——————— eee 


therefore decrease for the Tantalum and increase for the other 
The values of this coefficient, at the 


Fig. 9 is based, are in agreement with the above conclusion, as 
will be seen on reference to Table V. 

Table V.—The diameters given were obtained by micro- 
meter measurement and were in most cases corroborated by 
means of a microscope. The Just-Wolfram filament is tubular, 
as 18 shown by the diameters given. 

The high intrinsic brilliancy of these metallic filament lamps 
constitutes a real objection to their use for direct illumination 
and counterbalances to some extent the advantage derived 
from their greater efficiency. 


0°08 
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1,200 1,600 


0 400 800 1,900 1,600 2000 Absolute Temp. 
Approximate Black-body Temperatures (in Centigrade Degrees). 
Fic. 14.—Speciric HEAT—TEMPERATURE CURVES FOR METALLIC FILAMENTS.. 


From an inspection of the column headed density it will 
be seen that these refractory metals are exceptionally heavy 
(density of lead = 11:5). 

The expansion coefficients are taken over the entire range, 
and are obtained from Fig. 8. 

Table VI.—This table collects the indices of the relations 
given in Table II. The indices of the candle-power tempera- 
ture relations are also given. This index, according to 
Guilleaume's law for “black bodies (C.P. o: T!2), is twelve. 
This is approximately true for Carbon lamps, but for Osmium 
and Tantalum lamps the index is 10-7, and for the remaining 
lamps (which all contain a considerable proportion of tungsten) 
practically 10:0. Possibly the divergence of these indices is 
due to the fact that carbon acts more like a black body than 
the metallie filaments at these high temperatures. 
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An examination of Table V. leads one to the conclusion that 
the low candle-power Osram lamp is more alloyed than the 
high candle-power lamps—the latter more nearly approximat- 
ing to pure tungsten. 

i CONCLUSION. 


It is now abundantly clear that in the past few years great 
strides have been made in improving the efficiency of electric 
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0 400 800 1,200 1,660 
0 . 400 800 1,200 1,600 2,000 Absolute Temp. 


Approximate Black-body Temperatures (in Centigrade Degrees). 
N.B.—The curve containing observations is that of Н. Е. Weber. 


Fic. 15.—SPECIFIC HEAT—TEMPERATURE CURVES FOR CARBON FILAMENTS. 
The curves all refer to the sume lamp. 


incandescent lamps. The authors, however, from considerable 
experience gained in the handling and use of these lamps, 
have come to the conclusion that, as far as those of the lamps 
tested which contain tungsten are concerned, it would be 
better to make some sacrifice in efficiency in order to gain in 
mechanical strength. This has already been done in the case 
.of the Tantalum lamp. 


Nos tar ce in Ohms. 


20 40 60 80 
Temperature, Degrees Cent grad -. 


Fic. 16.—RESISTANCE-TEMPERATURE CURVES FROM CO C. 10 100°C, 


There is no doubt that the principal objects to be attained 
with these lamps are moderate candle-power, suitability for 
use on 220 volt circuits, reasonable life and capability of use 
in any position, while still retaining the mechanical robustness 
of the ordinary carbon lamp. The initial cost. of the lamp 


Table VI. 
C.p.-volt C.p.-watt 
index. index. 
Name of lamp. Mean 107 , Mean , 107 
over | either | over | either 
whole | side of | whole | side of 
range. normal.] range. | normal. 

*Carbon, 220 v., 5c.p. ....| 7:85 2d 8-08 ag 
*Carbon, 110 v., 50c.p..... 6:48 s 8:00 = 
*Carbon, 110 v.,25c.p.-H.E. 6:38 s 3:05 sà 
*Carbon, 55 v., 16c.p. ....| 632 ki 3:18 MET 
*Carbon, 10 v.,2c.p....... 7:88 ЧЕ 3:77 ыз 
Osmium, 2 55 v., 25 с.р... 4°57 4 2:69 MEI 
*Tantalum, 110 v., 25c.p...| 4°33 sis 2.50 
Tantalum, 110 v., 25 с.р... 4°59 4:37 2:67 2°50 
Tantalum, 110 v., 25 с.р... 4:49 | 449 2-64 ' 2°64 
Tantalum, 110 v., 25 c. p.. 4:70 | 4°70 2-75 2:15 
Osram, 107 v., 32c.p.....| 4:04 4:04 2°51 2°51 
Osram, 107 v., 32 c. pp. 403 4:08 2:50 2:50 
Osram, 105 v., 50 c.p. ...., 3:97 3:38 2:50 2°24 
Osram, 120 v., 50 c.p. ....| 3:97 3:50 2-50 2°20 
Osram, 120 v., 50 c.p. ....! 3:65 3°65 2°34 2°34 
Just-Wolf., 110 v., 40c.p...| 3°91 3:36 2:49 2-17 
Just-Wolf., 110 v., 40c p... | 3°94 3°94 2:48 | 2-48 
Zircon, 110 v., 35 с.р. .... 4:02 3:53 2°49 2:24 
Ziro.- Wolf., 110 v., 35 с.р... 3:96 3073 2-48 | 280 
Zire.-Wolt,110v.,35c.p...| 408 | 408 | 249 | 249 


* Lamps from previous Paper. 


iteelf is not of such serious importance as is commonly sup- 
posed. At the present time an ordinary 3:5 watt per candle 
carbon lamp consumes during its life some 10 to 20 times its 
initial cost in electric energy. In other words—sag the lamp 
cost 10d., it would consume some 13s. worth of electric 
energy in its life, so that it is commercially quite sound to 
pay five times the price for a lamp if the current bill is cut 
down to one half, even though the life of the lamp may be 
reduced. 

Finally, the authors wish to express their indebtedness to 
the General Electric Co., the Edison & Swan Co., Siemens Bros. 
and the Zircon Syndicate for the courteous assistance they 
have rendered. 


THE VARIATION OF MANGANIN RESISTANCES WITH 
ATMOSPHERIC HUMIDITY. 


BY W. JAEGER AND ST. LINDECK 
(of Charlottenburg). 


We have read with interest the article under the above title 
emanating from the National Bureau of Standards at Washing- 
ton, which appeared recently on p. 339 of The Electrician, 
and conclude from it that the statement made by the 
Physikalisch-Technische Reichsanstalt for more than 10 years, 
that manganin is a material with a particularly constant resis- 
tance, is confirmed. 

Messrs. Rosa and Babcock, it is true, bave found that the 
value of the higher resistances (of the Reichsanstalt form) 
shows a yearly cycle in the climate of Washington correspond- 
ing to the variations of the relative humidity at different times 
of the year. The amplitude of these variations is about 0-01 to 
0:02 per cent., an increase in humidity causing an increase in 
resistance. According to their own explanation this phenomenon 
has, however, nothing to do with the resistance material, but 
is traced back to the swelling of the shellac used for insulating 
purposes, and to the resulting elastic deformation of the resis- 
tance wire. If the humidity is artificially kept for several 
months at a nearly constant value, according to Messrs. 
Rosa and Babcock, the resistance remains ''remarkably 
constant." 

The circumstance that the manganin itself plays no part in 
the phenomenon under notice is very rightly commented on in 
the Notes (The Electrician, p. 329). 

Allusion may next be made to the fact that the measure- 
ments of Messrs. Коза and Babcock, in so far as the influence 
of the atmospheric humidity comes into the matter, are made 
only on »rsistance Бох coils, that is to say on such resistances 
in which the highest possible constancy was not to be expected. 
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No information is given about the variations in standard 
resistances under natural conditions. For this reason the title 
of the article is somewhat too general. 

Owing to the wide general application of manganin resist- 
ances made on the Reichsanstalt model it appears important 
to us to call attention to the fact that this very interesting 
discovery of a source of error which has been found in the 
climate of Washington need cause no anxiety to the owners 
of such resistances. For (1) evidently the phenomenon makes 
its appearance to the extent noticed only in a climate as 
unfavourable as that of a Washington summer. (2) It 
affects only high resistances, while Messrs. Rosa and Babcock 
are also of the opinion that resistances of 1 ohm and under 
remain constant. It is thus possible by calibrating the box, &c., 
to determine whether the phenomenon is present or not, 
(3) Even the variations noticed in Washington are unimportant 
for most practical measurements, for they are small and dis- 
tributed over a long interval of time. By the use of drying 
materials, &c., it is further possible when required to easily 
remove the influence of the humidity. 

Moreover, it will be presumably possible in the near future 
to remove the faults noticed by quite insignificant alterations 
in the methods of manufacture. 

How unfavourable the climatic conditions of a Washington 
summer are for electrical precision measurements may be 
gathered from the authors’ article. It is necessary to arti- 
ficially reduce the humidity in the laboratory at this time of 
the year “to secure more perfect insulation than could be 
obtained otherwise." Without artificial drying the relative 
humidity in the Washington laboratory often rises to over 70 per 
cent. In the laboratory at the Reichsanstalt the conditions 
are much more favourable, as the following will show. 

From the observations of Liebenthal, which lasted from the 
beginning of April, 1894, to the end of March, 1895, when 
the humidity in the optical laboratories of the Reichsanstalt 
was determined almost daily by an Assmann’s aspirator 
hygrometer,* we calculated the mean relative humidity for 
each month as follows : 


Table I. 
1894 .. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 
39 47 57 50 58 52 48 41 80% 
1895 .. Jan. Feb. March. 
26 22 80%. 


A humidity of from 65 to 70 per cent. was only noticed 
during a very few summer days. Accordingly the phenomenon 
found by the authors has not yet been noticed at the Reich- 
sanstalt. It is, indeed, extremely improbable that variations 


in resistance as great as those observed in Washington would 


have escaped our notice. | 

. Since the publication of Messrs. Rosa and Babcock’s article 
we have made measurements on 10 standard resistances (2 coils 
each of 10 and 100 ohms and 3 coils each of 1,000 and 10,000 
ohms) which were calibrated with the utmost precision, at the 
end of April of this year in the usual wayt by comparison 
with the 1 ohm standards of the Reichsanstalt; the measure- 
ments were again taken at the end of June. However, the 
accuracy obtained was slightly less in June than in April, 
because the new series was not so complete as that in April, 
and because the temperature corrections were somewhat 
greater than those in the first series. 

The above Table I. and Fig. 1 of Messrs. Rosa and Babcock’s 
article show that the relative humidity increases rapidly from 
April to June. In the present year June has been very damp 
in Charlottenburg. 

For two reasons the resistances of the Physikalisch-Tech- 
nische Reichsanstalt ought to have shown the phenomenon 
at least quite as strongly as those of the National Bureau 
of Standards. For since April of this year the former were 
exposed to the air, while the latter during the whole time of 
observation were immersed in oil. Further, the humidity in 
the laboratories in Washington during the summer was reduced 
for six to eight hours every day. This was not done in 
Charlottenburg. | 


* Zeit. f. Instrumentenkunde, Vol. XV. p. 157, 1896. 
t Zeit. f. Instrumentenkunde, Vol. XVIIL, p. 97, 1898. Wied. Ann., Vol. 
LXV., p. 572, 1898. Zeit. f. Instrumentenkunde, Vol. XXVI., p. 15, 1906. 
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Table II. gives the results found :— 


Table II.—Values in International Ohms at 18°C, 
| 


Measured values. 


Difference 
Designation. End of April, End of June, 90 171000 un 
1907. 1907. о 

10 А.......... 10-0001, 10-0001, | —02 
10В.......... 10-0001, 10:0000: | -04 
100 А.......... 99-992, 99:991; - 0:8 
100 B.......... 99-990; ` 99-989; - 0:4 
1,000 A.......... 1,000 ·052 1,000 · 068 +16 
1,000 B.......... },000-08: 1.000043 +12 
1,000 C.......... 1,000-073 1,000°09, +19 
10,000 А.......... 10,005-1; 10,005:2; + 0-6 
10,000 В.......... ` 10,005:13 10,005:12 | -01 
10,000 С.......... | 10,0023, 10,002-2, |, +00 


The variations in 7 out of 10 of the resistances, including the 
three 10,000 ohm coils, are, as shown above, less than 1 part in 
100,000—i.e., within the unavoidable errors of observations. 
If the variations noticed are considered as real the values in 
June are in general slightly smaller than those in April. These 
seven resistances do not show any indication of the pheno- 
menon found by Messrs. Rosa and Babcock. With the three 
1,000 ohm resistances a small increase of 1 or 2 in 100,000 is 
noticed. Further observations must show whether the expla- 
nation of Messrs. Rosa and Babcock is applicable here. 

In any case the conclusion may be drawn from the above 
observations, in connection with the mass of other observations 
available at the Reichsanstalt, that the variations of resistance due 
to the shellac, if existing at all in our climate, remain very small. 

That resistances wound on lacquered wooden spools are un- 
suitable for precision work in consequence of the swelling of 
the wood, has been known for a long time at the Reichsanstalt. 
For this reason resistances of this type are not given certificates 
as precision resistances by the Reichsanstalt. 

The other phenomenon at first noticed at the Reichsanstalt, 
that resistances of high values sometimes increase slightly 
during a long period of time, has nothing whatever to do with 
the observations of Messrs. Rosa and Babcock. The baking 
of higher resistances prepared from hard-drawn wire for the 
purpose of ageing them causes a considerable decrease in resis- 
tance. In the course of several years in general the resis- 
tance again rises somewhat. | 

The proposals of the authors to overcome the faults noticed 
in Washington by making the resistances independent of the 
variations in humidity by coating them with paraffin or by 
enclosing them in a glass tube are considered by us undesirable. 
The formerly much-used paraffin insulation (eg., the older 
resistance boxes of Messrs. Siemens & Halske) has been 
abandoned by the Reichsanstalt in order to allow the coils to 
be placed in petroleum (in which paraffin is soluble) thus per- 
mitting a more accurate determination of their temperature 
and avoiding thermo-electric effects. For not only standard 
resistances which are also designed for measurements of current 
strengths and which may be heavily loaded under these circum- 
stances but even resistance box coils and potentiometers’, are 
sometimes used to advantage in petroleum. If the use of 
petroleum is given up an essential advantage which has been 


‘striven for in the construction of the Reichsanstalt coils is lost. 


According to the explanation given by Messrs. Rosa and 
Babcock for the variations in their resistances the shellac 
saturated silk ribbon which covers the metal spool is especially 
harmful. If this covering can be omitted the variations may 
be obviated very simply without any alteration in the usual 
construction. Researches towards this end are already being 
made in the Reichsanstalt. 


Meters and Morals.—Under this title the Electrical World 
gives an account of the predicament in which the Citizens’ 
Gas & Electric Co. of Waterloo, Ia., are placed through an 
order of the Court, obtained by the temperance party, com- 
pelling all saloons to have their cellar doors nailed up tight. 
Now the meter readers cannot get at the meters, and the 
saloon-keepers refuse to interfere with the doors. 


Zeit. J. Instrumentkunde, Vol. XXVI., p. 178, 1906. 
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GREAT WESTERN RAILWAY.—ELECTRIC POWER AND LIGHTING AND THE 


ELECTRIFICATION OF THE HAMMERSMITH & CITY RAILWAY. 


Rather more than a year ago we were able to give a preliminary 
description of the generating station which was being erected by the 
Great Western Railway Co. at Park Royal to supply electrical energy 
to the Hammersmith & City Railway and for other purposes (ТЛе 
Electrician, Vol. LVII., pp. 862 апа 4060). Now that the work is 
complete we are able to give the following more detailed descrip- 
tion :— | 

This new electric supply system has been installed partly to meet 
the requirements of the Metropolitan Railway Act, 1902, which 
provided that, concurrently with the electrification of part of the 
Metropolitan Company’s Inner Circle Railway, the Hammersmith 
& City line, owned jointly by the Metropolitan Company and Great 
Western Company and also the lines of the Great Western Com- 
pany used in connection with the Hammersmith & City Railway, 
should be electrified. The extent of the line which has been elec- 
trified and for which power is supplied by the Great Western Com- 
pany is shown in Fig. 1. It includes the Hammersmith & City line 
proper, with its branch line from Latimer-road to Uxbridge-road 
and the Great Western additional lines between Bishop's road and 
Westbourne Park. From Uxbridge-road to Addison-road the trains 
run over the West London line, a portion of which has, in conse- 
quence, had to be electrified, together with two bays at Addison- 
road Station. The system of supply to the trains on these lines had 
necessarily to be the 
same as that in use 
in the trains running 
over the Metropoli- 
tan Company’s lines 
on the Inner Circle 
Railway between 
Bishop’s-road and 
Aldgate. The new 
electric system also 
provides for the sup- 

ply of power for arc 
and incandescent 
lighting and small 
motor work through- 
out the Great Western 
ae 's system in 
the London district, 
as well as on the 
Hammersmith & City 
Railway, as shown in 
Fig. 2. 

The lighting supply 
for the Great Western 
Company's own pur- 
poses has, up to the 
present, been  pro- 
vided from a genera- 
ting station near Pad- 
dington, containing 
plant which was laid , 
down in 1884 by Mr. J. H. Gordon. The Great Western Com- 
рапу'в new electric system includes a main generating station, three 
sub-stations, and 11 distributing centres. 

The generating station is situated at Park Royal, beside the 
Great Western Company's new line to High Wycombe. The three 
sub-stations are situated as follows: At the junction between the 
High Wycombe line and the Great Western main line at Old Oak 
Common, at the south side of the Great Western main line at 
Royal Oak, and on the west side of the Hammersmith & City 
Railway at Shepherd’s Bush. Mo 

The distance from Park Royal to Old Oak Common is about 
| mile, to Royal Oak about 44 miles, and 10 Shepherd's Bush about 

es. „ CT i 

The distributing centres dre situated as follows: One at each end 
of the Royal Oak and Shepherd’s: Bush sub-stations, two at Old Oak 
Common adjoining the new locomotive sheds and the new carriage 
sheds, one at Westbourne Park station, one at the new train sheds 
at Hammersmith, and the remaining five in the neighbourhood of 
Paddington station : 

The electrical power is generated at Park Royal as three-phase 
alternating current, with a frequency of 50 periods and at a pressure 
of from 6,300 to 6,600 volts, and is transmitted at this pressure to 
the three sub-stations. In the sub-stations the greater part of the 
three-phase current is converted by ‘motor converters from about 
6,500 volts alternating to 600 volte direct current, and at this pres- 
sure the current is supplied to the conductor rails of the Hammer- 
smith & City Railway, and the lines worked in connection with it, 
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from the Royal Oak and Shepherd's Bush sub.stations. From Old 
Oak Common, Shepherd's Bush and Royal Oak sub-stations, direct 
current at 600 volts is also distributed for sundry power purposes, 
and also for arc lighting to the Great Western Company's locomo- 
tive sheds, carriage sheds, goods yards and offices and Paddington 
station. A certain part of the three-phase supply is distributed from 
each sub-station at the full pressure of about 6,500 volts to the distri- 
buting centres, where it is transformed down by static transformers 
to either 220 or 110 volts. At this pressure the alternating current is 
used for arc and incandescent lighting and small motor work 
throughout the Great Western Company’s locomotive sheds, 
carriage sheds, stations, goods yards, offices and hotel at or near 
Paddington, and on the Hammersmith & City Railway. 


MAIN GENERATING STATION AT Park ROYAL. 


Buildings.—Fig. 8 shows the general arrangement on the site 
and Fig. 4 a view of the generating station. It shoud be noted 
that the present station occupies only about one-sixth of the 
ground available, and is so designed and placed on the site as to 
enable five other similar stations to be built as the demand for 
power increases. At the extreme east end of the present station are 
the coal silos, built below ground level, so as to be underneath the 
railway siding whieh connects with the main line. The silos. 

| are constructed of 
ferro-concrete and 
have a total storage 
capacity of about 400 
tons of coal. They 
aré divided into five 
funnel-shaped sec- 
tions, from the mouth- 
pieces mt the bottom- 
of which the coal 
passes into а base- 
ment which accom- 
modates the filling 
apparatus for the coal’ 
conveyers. 

The main building 
is a steel structure 
filled in with brick 
and roofed with glass 
and slate, the wooden. 
framework for the 
latter being lined on- 
the inside with fire- 
proof plaster. 

The boiler house, 
at the east end of the 
main building, is ar- 
ranged in three bays, 
and is 115 ft. 6 in. 
long by 96 ft. wide 
and 80 ft. high to 
the peak of the roof of the centre bay. The two side bays are 
for the accommodation of the boilers, leaving the centre bay clear. 
A set of steel coal bunkers built between the main stanchions 18- 
provided over the centre bay, with a total storage capacity of about 
600 tons. Space is provided above the coal bunkers and in a base- 
ment underneath the stoking floor for the coal and ash-conveying 
plant. The feed pumps and accessories and the water-softening 
and purifying plant are placed in the space between the west wall 
of the boiler house and the first pair of stanchions. A main flue is. 
built behind each block of boilers, and these are joined together 
outside the east end and are carried into the base of a chimney in 
such a way as to leave room for the connection to the same chimney 
of a similar main flue when the present station is doubled, the 
chimney being placed in line with the south: wall of the present 
boiler house. А bye- pass flue is also provided outside the east end 
of the boiler house. The flues are arranged so that connection can 
be made to a second chimney which will be built outside the north- 
east corner of the building when the station is extended. The 

resent chimney is 12 ft. square, internal dimensions, and is 250 ft. 

igh. It is built of brick set in cement mortar up to the level at 
which the flue enters, and set in lime mortar above that level. The 
boiler house is ventilated by louvres. | | 

To the west of the boiler house, and separated from it by a party 
wall, is the main engine room, which is also arranged in three bays, 
the two side bays taking the engine sets and the centre bay the con- 
densing plant, which is also above floor level. The switchboards 
are arranged on galleries extending across the whole breadth of the. 
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engine room at the west end. The concrete foundation blocks for | 


"thé main engines and for the condensing plant leave five passages 
in the basement, from end to:end of the engine room. The three 
centre passages and the space at the east end of the foundation 
blocks accommodate the pipework, and are separately drained and 
entirely shut off from the remaining two passages and the switch- 
board basement at the west end, which accommodates the cables. 
The engine room is 121 ft. long by 108 ft. бір. wide and 50 ft. high 
from the engine-room floor level. The depth of the basement is 
8ft. The engine-room floor is paved with red tiles, and the walls 
are faced with white crystopal tiles. The roof is ventilated by 
hinged casements in the sides of the lanterns. 
Ав an annexe to the engine room on the north side а building 
121 ft. long by 25 ft. 7 in. wide and about 86ft. high is provided, 


which is divided into two portions, each 60 ft. long, to serve as a 


workshop and as stores respectively. 

The office buildings, built as ап annexe to the engine room at the 
west end, measure 108 ft. 6in. long by 20ft. wide and about 28 ft. 
high, and include two battery rooms on the ground floor, as well as 
the necessary accommodation for the staff on the first floor. Under 
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coal silos in the event of the elevators being kept running while 
the bucket conveyers are stopped. The two bucket conveyers are 
carried by means of an overhead gantry as far as the east wall of 
the boiler house, and pass up the inside of this wall and over the 
steel coal bunkers. After discharging coal into the steel bunkers the 
buckets pass down into the basement at the west end of the boiler 
house, where ashes are fed into them by means of two travelling 
fillers provided with snouts which fit on to the boiler ash shoots. 
The bucket conveyers then pass up the inside of the east wall of 
| the boiler house and out by the overhead gantry, and discharge the 
ashes into steel hoppers placed over a separate railway siding, and 
from which the ashes are discharged by gravity into waggons, an 
ash-quenching water-spray being provided at this point. The whole 
of the coal-conveyer and elevator plant is arranged во as to be in 
duplicate, and the normal carrying capacity of each set is 50 tons 
of coal per hour, when also dealing with ashes. The driving gear 
is placed in the driving house at the end of the gantry over the coal 
silos, and a Denison automatic integrating V tae is fitted in the run 
of each bucket conveyer, just on that side of the driving gear where 
the chain is slack. Each bucket conveyer is driven through worm 
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the offices, and just outside and throughout the length of the west 


wall of the engine room, a cable tunnel is provided, through which 
the feeder cables are carried after leaving the switchboard base- 
ment. The general arrangement is shown in Fig. 6, 

. Plant.—Before proceediog to describe in detail the plant in the 
boiler house and engine room, it will be convenient to refer to the 
coal-handling plant (Fig. 5) and to explain briefly the circulation of 

water and steam between the steam-driven feed pumps, the boilers, 

which are of the water-tube type, and the main engines, which are 

_of the reciprocating high-speed triple-expansion type. 


- . Coal Handling Plant.—Coal is brought on to the site over 
а railway siding in connection with the new line to High 
. Wycombe, a special train of steel hopper waggons, each of which 
- has-a carrying capacity of 20 tons, and is provided with flap doors, 
through which the coal is delivered from the bottom of the waggon 
‘into-the coal silos, provided for this purpose. From the mouth- 
“pisces in the bottom of the coal silos coal is delivered on to two 
tray conveyers, which feed it into the boots of two bucket eleva- 
tors, which in turn raise the coal out of the centre of the silo to a 
height of 50 ft. above the boiler-house floor level, and feed it on to 
-4wo bucket conveyers for transmission to the boiler h:use. Over- 
-flow shoots are provided, through which coal is returned to the 


gear by а 10 B. H. motor, while the tray conveyer and bucket eleva- 
tor corresponding to each bucket conveyer are driven through worm 
gearing by a single 12 B. H. p. motor. These motors are driven by 
three-phase current at 650 volts, and are of the E.C.C.’s patent 
type, the rotor having two windings and the starting up being 
normally effected by a special starting switch. ‘Should, however, 
the supply of current be cut off, the starting switch can be left їп. 
the ** on” position, and the motors start up on load without damage, 
but, of course, with increased current. It may here be stated that 
the same type of motor is used for driving the condenser pumps, 
the stokers, the drainage sump pumps and two centrifugal pumps 
used in connection with the water supply and drainage water. 
Provision is made for stopping the conveyers from various points 
of the buildings by means of push buttons, which close tripping 
circuits in connection with the motor switches. From the steel 


bunkers. in the boiler house the coal is fed through volumetric 


measuring boxes, of which there is one in front of each boiler, and 
down shoots into the magazines above the boiler stokers. · Тһе 
measuring boxes, of the Ingrey revolving box type, are fitted with 
adjustable shutters for adjusting their capacity, which is about 4 cwt., 
within small limite, and are also provided with counters for regis- 
tering the number of times each box js emptied. 


р 
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Circulation of Water and Steam.—The normal circulation of the 


water and steam is as follows, neglectivg, for the present, many of 


the alternative and bye-pass details :— 
Water is supplied from the Canal at Old Oak Common, with an 
alternative supply from the Metropolitan Water Board, to а water 
e 


SCALE OF FEET 


0 50 100 200 300 400 


make-up water being obtained from the water-supply tank in the 


yard. 


Steam-raising Plant and Accessories.—The boiler house contains 
10 Babcock & Wilcox double-drum water-tube boilers, the 5 boilers in 
each side bay being arranged in two batteries of two boilers and one 


A To Wycombe 


Fic. 5—GENERAL ARRANGEMENT OF GENERATING STATION ON SITE. 


supply tank in the yard outside the west end of the engine room. 
From this tank it passes through a pipe to the pump room base- 
ment in the boiler house. From tbis point the water is pumped, 
by means of a centrifugal pump, through two cylindrical drain- 
water coolers, up into an overhead feed tank in the engine room. 
The make-up feed water is supplied from the overhead tank, through 
water-softening 
plant, into the hot- 
well tanks. The feed 
pumps draw from the 
hot-well tanks with 
an alternative con- 
nection to the main 


water-supply pipeand 
deliver Боо water 
meters and pump- 
exhaust feed heaters 
to the boiler- feed 
ranges. The steam 
, after passing through 
the steam pipes and 
engines may be ex- 
hausted to айпов- 
phere, but normally 
passes through me- 
chanical oil separa- 
tors into surface con- 
densers, from which 
the condensed water 
is drawn by air pumps and delivered by force pumps to a height of 
20 ft. at the west end of the boiler house, to the inlet of an elec- 
trical?oil-separating and filtering plant, and thence to the hot well 
tanks. The circulating water for the condensers is drawn from 
lodges under the cooling towers by centrifugal pumps, and after 
passing through the condensers is pumped to a height of 81 ft. above 
the engine-room floor, and returned to the top of the cooling towers, 


Fic. 4.— View or POWER STATION, 


battery of one boiler. Each boiler has a heating surface of 5,764 sq. ft., 
has а normal evaporative capacity of 19,200 ib. of water per hour at 
a pressure of 200 lb. per square inch and is equipped with a self- 
contained superheater, proportioned so that steam is delivered at a 
temperature of 550°F. at the boiler stop valve. The boilers are 
fitted with mechanical stokers of the chain-grate type. The drams 
which revolve the 
grates are driven 
through worm gear, 
and a ratchet and 
pawl arrangement 
with speed adjust. 
ment, from eccentrics 
on an overhead shaft 
running along the 
front of each block of 
boilers. Each stoker 
shaft can be driven 
from either end by a 
15 B. H.. three- 
motor, a clutch bein 
provided at each en 
for connecting or dis- 
connecting either 


motor. The motors 
are started up by 
means of starting 


switches placed on 
the stoking floor. 

In the pump room there are four steam-driven feed pumps of the 
vertical type, each pump having a capacity of 6,000 gallons per 
hour, delivered against the working pressure of 200 Ib. per square 
inch. Each feed pump can deliver into either of two 4in. 'bus 
pipes, which are carried round three sides of the pump room. The 
water carried by each of these two bus pipes is measured Бу a 
Kennedy water meter, and passed through а feed heater in whioh 
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the water is heated by the exhaust steam from the feed pumps. To 
the main 'bus pipes are connected two duplicate 4in. feed pipes, 
which are carried along the front of each block of boilers, the cor- 
responding pipes on each side being connected at the east end of 


Fic. 5.—CoAL CONVEYING PLANT. 


the boiler house through valves. Each feed pump is also provided 
with duplicate suction pipes; one suction pipe is connected to the hot- 
well tank beneath it, there being two cast-iron hot-well tanks in the 
boiler house basement 25 ft. by 18 fl. by 7ft. deep. The other 
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room, by means of a three-phase motor-driven centrifugal pump 


with a capacity of 150 gallons per minute. On its way to the feed 
tank or to the hot-well tank the make-up water can be passed 
through two cylindical drain-water coolers, which deal with the hot 
boiler blow. off and drainage water. From the feed tank the make- 
up feed-water passes through the Paterson water softening plant, 
which is arranged in duplicate on either side of the pump room, 
each plant being capable of treating and filtering 2,500 gallons of 
water per hour. The make-up water inlet to the softening plant is 
controlled by a valve worked by a ball in the hot-well tank below, 
so that the right quantity of make-up water is regulated auto- 
matically. The make up water, on its way to the mixing-chamber, 
passes through a tank, the outlet of which is in the form of a weir. 
The height of the water in this tank, depending on the amount of 
water passing, is made to raise or lower a float which is geared to a 
way-shaft, from the ends of which needle valves are operated which 
control the proportions of the lime and soda which pass into the 
mixing chamber with the make-up water. After passing through 
the mixing-chamber, the water is filtered first through wood fibre 
and afterwards through sand, and finally passes down into the hot 
well, through a tumbling bay and settling tank and over a weir, to 
enable the quantity of make-up water to be measured if required. 
The oil-separating and filtering plant for the treatment of the 
condensed steam from the condensers on its way back to the hot 
well tank is also in duplicate, and is placed on each side of the 
pump-room outside of the water softening plant. Each plant is 
capable of separating oil from and filtering 8,000 gallons of water 
per hour. The air-pump discharge is delivered into a small settling 
tank with a tumbling bay outlet and with float and measuring 
gear, in which some of the free oil is separated by gravitation. 
The tumbling bay discharges into a distributing trough from which 
the sets of oil-separating batteries are supplied through a number 
of valves, arranged so that any unit of the battery may be entirely 
shut off if required, without interfering with the efficient working 
of the plant. The batteries consist of long wooden troughs sup- 
ported on insulators and in which are suspended iron plates alter- 
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Fia. 6.—SEcTION AND PLAN OF GBNERATING STATION. 


suction pipe is connected to the 5in. water supply main, through 
which water can be drawn either from the water supply tank in the 
yard or from one of the main condenser circulating water pipes. 
The make-up water can be supplied direct to the hot well tanks 
from the supply main, but is normally pumped up into an overhead 
feed tank, 18 ft. by 16 ft. by 6 ft, deep, placed overhead in the engine 


nately connected to either pole of the 225 volt direct-current 
supply, апа controlled by а change-over switch so that the polarity 
can be reversed as required in order to keep the plates clear of the 
grease which acoumulates as а scum on the surface of the water. 
The batteries discharge into a collecting tank, from which the water 
is led to а sand filter, which is also divided into sections. The fil- 
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tered water then passes into the hot-well tank below. When the 
water rises to a certain level above the sand filter, owing to the latter 
becoming clogged, the filter is automatically cleaned by flushing it 
with water which passes through the sand in the opposite direction 
to the normal. | 

Steam Distribution, Condensing Plant, Cooling Towers, &c.— The 
main steam pipes between the boilers and the engine sets are 


Fia. 7.—CONDENSING PLANT. 


arranged on the duplicate system in.the boiler house, and on the 
ring system in the engine room. Each boiler is connected, through 
a non-return valve and stop valve, to two 8 in. main steam pipes 
carried down the side of the boiler house, over the main flues, and 
connected across the end of the boiler house above the pump room. 
The 10in. ring in the engine room is teed off the double line in 


the boiler house through the necessary valves, and is itself divided | 


into sections by valves between the branch pipes to the different 
engines. It will be seen from Fig. 6 that the main engines are 
arranged in pairs with-.teference to the pipe-work, the separate 
engines of each pair being supplied with steam through 8 in branch 
pipes connected to the separators on the engine bedplates, a bye-pass 
pipe and valve being provided between the separators on each pair 
of engines, for use in case a section of the main ring has to be shut 
off. Each of the main steam pipes in the boiler house is provided 
with а steam separator on each side of the branch to the engine 
room ring, and these separators are drained by “ Sentinel” steam 
traps, which can be bye-passed when required. In other respects, 
the usual auxiliary, drain and other pipes which are provided do not 
call for special mention. The whole of the steam pipes are made 
from solid-drawn steel tubes, with steel flanges riveted on to the 
tubes which are expanded into them. The main steam pipes are 
supported by clips and hangers from brackets, the nuts of the 
hangers being provided with spherical seats and spring cushions. 

ere the main pipes pass through the engine room wall they are 
supported by rollers. ! 

The exhaust steam from the low-pressure cylinder of each main 
engine is carried by a 20in. pipe with a Y -ріесе, one branch of 
which leads, through an automatic valve, to & vertical atmospheric 
exhaust pipe passing up through tho engine-room roof, the other 
branch leading through a valve to a mechanical oil separator and 
thence into a condenser, The mechanical oil separator is of the 
Reavell type, containing expanded metal baffles, and is provided to 
extract as much oil as possible from the exhaust steam before it 
reaches the condenser, leaving the remainder to be dealt with in 
the oil separating and filtering plant already described before 
the condensed water is returned to the boilers. From the bottom 
of the mechanical separator the oil falls. by gravity to & small 
steam-driven force pump, by which it is pumped to settling tanks in 
the basement. : 

The condensing plant is placed above floor level in the centre bay 
of the engine room and is divided into four sections, one for eac 
pair of engines, each section consisting of a surface condenser, com- 

ined air and force pump and circulating pump. Each surface 


—— 


‘steam engine, and are of the Edwards’ type. 
is also driven by each air pump engine, for raising thé condensed 
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condenser is designed to deal with 49,000 lb. of exhaust steam per 
hour. The air pumps are driven direct by а two-crank compound 
А emall force pump 


water to the inlet of the oil separating and filtering plant in the 
boiler house. The circulating pump is of the centrifugal type, 
designed to deal with 178,000 gallons of water per hour, and is 
driven by a three-phase 650 volt motor. 
The circulating water is brought to the pump 
suction of the condensing plant by four sepa- 
rate 20 in. pipes, run in the engine room 
basement under the centre bay, and after 
passing through the condensers, rises verti- 
cally to a gallery over the centre bay, 80 ft. 
above the floor level, and through non-return 
valves to two main pipes, which take it along 
the gallery and out at the west end of the 

. engine room to the cooling towers. Fig. 7 
shows the arrangement of this plant. 

-~ The cooling towers, which are of the Klein 
natural draught wood type, are arranged in 
four towers, each of which can be divided 
into two sections. The galvanised steel 
main distributing trough is carried along 
the east end of the towers, and takes the 
water discharge from the two main pipes 

from the engine: room, and distributes it to 

- the four towers, a separate distributing valve 
being provided for each section of each 
tower. The main distributing trough is pro- 
vided with a tumbling bay and measuring 
weir. Each cooling tower is 101 ft. long and 
21 ft. wide at the base, the height from the 
base to the water inlet being 24 ft,, and 10 
the top of the tower 74ft. Each tower is 
designed to cool 145,000 gallons of water 
85°F. from 115°F., under ordinary condi- 
tions of temperature. The water cooled 
by each tower falls into a separate concrete 
lodge, which is connected through а sluice 
valve to a main suction trench, in which 
are placed the roses at the ends of the four 
suction pipes, through which the water is 

drawn by the circulating pumps, the sluice valves for these suc- 

tion pipes being placed in a separate valve pit outside the suction 


trench. 
| (To be continued.) 


THE PRODUCTION OF HIGH-FREQUENCY OSCILLA- 
~- TIONS FROM THE ELECTRIC ARC.“ 


BY L. W, AUSTIN. 


Summary.—The author gives a short historical account of the work 
that has been done in the production of high frequency oscillations and 
then describes the apparatus used by him in his experiments on this 
subject. Researches are made into the effect of a change in frequency 
and of an alteration in the shunt resistances. The author confirms 
Poulsen’s statement that the oscillations become more powerful when the 
arc is formed in hydrogen. Experiments are described on the aro in 
steam and compreseed air, on the efficiency of the oscillations, and on the 
effect of air pressure and on the continuity of the wave trains produced 
from the direct-current arc. 


The first experiments for the production of electrical oscillations 
from direct currents appear to have been made by Prof. Elihu 
Thomson,t who in 1892 proposed the following method for trans- 
forming continuous currents into continuous trains of high- 
frequency oscillations. A source of direct current at 500 volts was 
connected through high inductive resistances to a spark-gap, which 
was shunted by a condenser and inductance. An air blast or magnet 
was used to blow out the continuous-current arc. | 

Mr. W. Duddell[ in 1900 described experiments showing that 
when a suitable inductance and capacity are placed in shunt around 
an ordinary direct-current arc a musical tone is given out. Accord- 
ing to Duddell the following conditions must be fulfilled in order 
that the oscillations may be satisfactorily produced. The carbons 
must be solid, not cored ; the are must be of suitable length (1 mm. to 
2mm.), and the current. must; be of suitable strength. (8 to. 5. 
amperes). In addition, a high resistance must be placed in the 
main arc circuit and the ohmic resistance of the shunt circuit around 


* Abstracted from the Bulletin of the Bureau of Standards. Er p 


T U.S. Patent No. 500,630, July 4, 1892. й | S 
t W. Duddell, Journ. Inst. Elec. Eng., Vol, XXX.; p. 232; 1900. 


and from 1 mfd. to 5 mfd. form а suitable shunt circuit. : 

The cause of this phenomenon has not been made entirely clear; 
but, according to Duddell's theory, the production of oscillations 
requires that the VI curve of the arc should have a falling charac- 
teristic—that ів, that dV/dI should have a negative value and be 
greater numerically than 7; V represénts the P.D. across the aro, 
I the direct current, and 7 the resistance in the shunt circuit around 
the arc. The simple explanation of the formation of the oscilla- 
tions according to this theory is as follows: When the shunt is 
closed on such a cirouit as has been described, a part of the current 
flows into the condenser, thus robbing the arc of a part of its 
current; but since V increases as the current in the arc decreases, 
this really increases the P.D., and the condenser continues to 
charge. When in turn it discharges through the arc it increases 
the arc current and thus decreases the P.D. until entirely discharged. 
The process then repeats itself. CUL NC T NE. 

‚ Àocording to Duddell, the frequency of. the oscillations in the 
singing arc depehds only on the inductance and capacity in the 
shunt cireuit except as it is modified by the damping, and the fre- 
quency is limited by the fact that dV/dI ceases to be negative at а 
raoderately high frequency. Good resulta may, however, be 
obtained between 500 and 10,000 per second by a proper adjustment 
of inductance and capacity. | | ZIEL 

This theory-has bean treated mathematically by P. Janet*, who 
has arrived at conclusions agreeing with those of Duddell. A second 
theory of the phenomenon has been advanced by Maiselt, who 
claims. that the sign of dV/dI in the arc is of no importance, but that. 
the occurrence of oscillations depends only on the temperature of 
the negative electrode. He holds that as the current is withdrawn 
from the are by the charging of the condenser the temperature of 
the electrode falls until the arc is extinguished, being re-lighted 

| : again by the backward surge of the charge 
| from the condenser the next instant, pro- 
vided the temperature has not fallen too 
low. He contends that, according to his 
own observations and those of Corbino, 1 
the current in the shunt circuit is not 
sinusoidal, and that the frequency cannot 
be determined simply by the formula 


l/n=2r CL, and also that it has been 
shown by Salomonson§ that a frequency 
as high as 400,000 may be produced. 
In 1902 Prof. Б. A. Fessenden|| proposed 
а spark-gap or arc fed by continuous 
current as a source of radiation for wireless 
telegraphy and afterwards developed the 
idea, calling attention to the advantages 
of using high potential and forming the arc 
under pressure. 
H. Th. Simon, and Simon and Reich 
. have also experimented extensively on this 
subject, uzing metal electrode: as well as 
carbon ; and more recently Simon has 
| ра & theory of the phenomenon 
ased on his own theory of the arc. In 


940 Volts 


ihis he agrees with Duddell and Janet as 
to the necessity of а falling characteristic 
for the arc curve, and concludes that high 

: j | frequency oscillations can probably best 
be obtained by using high voltage and low current and electrodes, 
which are good conductors of heat like the metals. 

‘Since the present work was begun, V. Poulsen[T has announced 
the successful production of oscillations ranging as high as one 
million per second and of considerable power, which have been used 
successfully in wireless telegraphy. In the Poulsen arc the anode 
is copper and the cathode carbon, while the arc is formed in an 


Fig. 1. 


intensity of the oscillations. 


Arrangement of Apparatus.—During the first portion of the 
wark the source of current was for the most part a 240 volt con- 
stant potential circuit, though at times 120 volts were substituted 
for this. The current was cut down by a variable 1esistance and 
the primary of а small transformer was introduced invo the main 
circuit às a choking coil. A diagram of the connections is shown 
in Fig. 1. Here А is & direct-current ammeter, B a direct-current 


* P. Janet, Comptes Rendus, 134, p. 821; 1902. 

T S. Maisel, Physikal. Zeits., Vol. V., p. 550 ; 1904. 

t M. Corbino, Atti dell’ Assoc. Elettr, Ital., 7., p. 369, also p. 597 ; 1903. 

$ Wertheim Salomonson, Konink. Akad. Wetensch. Amsterdam, 
Versl., p. 881; 1902-3. | О mE | 

|| U.S. Patents No. 706,742, Aug. 12, 1902; No, 730,753, June 9, 1908; 
No. 798,649, July 4, 1905. | . 

«€ Simon and Reich, Physikal. Zeits., Vol, III., p. 278, 1902; Vol. IV., 
р. 864, 1908. . ГРСТ E : 

H. Th. Simon, Physikal. Zeits., Vol. VIL, p. 433, 1906. 

tt V. Poulsen, Electrotech. Zeits., Vol. XXVII., p. 1040, 1906. 
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the arc should be in general less than 2 ohms. About 5 millihenrys ` 


addition. E | 
‘Experiments with the Graphite Arc.—Preliminary experiments 


atmosphere of hydrogen which appears considerably to increase the 
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voltmeter across the arc, H а hot wire ammeter reading to 
10 amperes, with а resistance of about 0:8 ohm. The capacity C 
consisted of one or two small mica condensers of 0°04 mfd. capacity 
each, The inductance L, generally used in the oscillatory circuit, 
consisted of three turns of No. 16 wire wound on a battery jar. The 
inductance of this coil and the connecting wires amounted to 0:009 
millihenry approximately. The frequency of the oscillations was 
always measured by the resonance method in a secondary circuit 
so loosely coupled to the primary that the reaction between the 
circuits was negligible, as shown by special experiments. This 
secondary circuit consisted of a variable air condenser, C, a hot 
wire ammeter, H', reading to 0:28 ampere and having a resistance 
of 7 ohms, a coupling inductance, L’, of 25 turns of No. 16 wire 
wound on a jar, and sometimes a variable roller inductance in 


were made, using as the electrodes of the arc solid carbon, cored ` 
carbon, copper, graphite, and copper anode with carbon cathode. - It 
was found that with all of them oscillations with a frequency of over 
.100,000 could be produced. The first three gave in general only : 
transitory high-frequency oscillations, at least when the arc was 
formed in air, and it was only in the case of graphite electrodes that : 
it was found possible to get steady enough conditions so that any . 
quantitative observations could be made. 7 | 

Below are given the data of a typical experiment: — 
| "Primary Circuit. К 
.. graphite, ends flat. Arc length .... 
' Inductance’ in 

shunt circuit . 

| Capacity 
Alternating cur- 

rent in shunt.. 4 amperes. , 


Electrodes .. about 0:3 mm. 
12 mm. E 

0:009 millihenry. 
0:4 ohm. 


Resistance in 

series with arc about 50 ohms. 

Ато current.... 4 amperes. 

P.D. across arc 26 volts 

P.D. open circuit 242 volts. | 
Secondury Circuit. б, 

Inductance .... 0:168 millihenry. | Resistance .... 7 ohms. 

Capacity Variable. Current ` 0:11—0'2 ampere. 


It was found that under the above conditions the high-frequency 
oscillations were readily obtained and were very constant, some- 
times running for half an hour without attention before the oscil- 
lations disappeared. When the frequency was measured by the 
secondary resonance circuit it was discovered that there were well- 
marked maxima corresponding to frequencies of 295,000, 580,000 
апа 910,000 per second. The lowest frequency appears to carry the 
largest part of the energy, while the highest was the weakest. The 
frequency calculated from the inductance and capacity of the 
primary circuit was 260,000. It seems possible that there may be 
‘other frequencies present of even shorter period and less intensity, 
but I was unable to detect them. и 

Change of Frequency.—According to Simon’s results with low- 
frequency ares the frequency should increase with increasing 
current and with decreasiog arc length. These points were inves- 
tigated, and the results are, shown in Tables I. and II. and in the 
curves of Figs. 2 and 8. Table I, and the curves a, b, c, Fig..2, 
:show the effect on the three maxima due to changing the resistance 
‘in the main circuit. It is to be noted that the lower frequency 
‘changes less than the other two, and that the three frequencies 
‘roughly approximate to the ratios 1: 2:3. It was not considered 
possible to measure the change in arc length with апу accuracy, 
as the total range of length over which the oscillations could be 
obtained was only a few tenths of a millimetre. Table II. and 
curve g, Fig. 8, therefore show only the relation between the change 
in frequency of the second maximum and the current change 
produced by changing the are length. Curve g shows that the fre. 
quency increases with decreasing arc length much more rapidly 
than would be the case if the change were entirely due to the result- 
ing change in current, showing that the shorte ing of the arc pro- 
| duces by itself an increase in frequency. 

Experiments were also made on the effect of using the 120 volt 
circuit instead of the 240 volt, and also on the effect of putting two 
arcs in series. The capacity in the primary circuit in these experi- 
ments and in the one shown in Table II. was 008mfd. The 
results are shown in Tables III., ТҮ, and Y..and in the curves of 
Fig. 3. It is seen that the curves for one arc at 120 volts and 240 
‘volts lie near together. The observed difference may be due to а 
a slight difference in the adjustment of the arc length. The intro- 
duction of a second arc in series with the first produced a marked 
‘lowering in.the frequency, while the alternating current rose from 
5 to 7 amperes. | 
Resistance in the Shunt. Circuit. Under the ‘conditions given 
above, adding an ohm to the resistance of the shunt circuit destroyed 
the oscillations entirely, while } ohm reduced them about 
one-half. No change in frequency, as far as could be observed, 
‘attended the changes in resistance and alternating current in the 
shunt oscillatory circuit. | "e "EP 
. In connection with the graphite arc some experiments were made 
in wireless telephony. А wire was connected to the secondary 
oscillatory circuit and run up outside the window of the laboratory 


i 
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while the other side of the secondary was earthed. The current in 
the antenna was about 0°1 ampere. A microphone was inserted 
in the antenna, and when this was spoken into the words could be 
understood in a telephone connected to an electrolytic wireless re- 
ceiver attached to a similar antenna wire on a neighbouring building 
about 50 metres distant. The articulation was loud and fairly 
distinct; but the hissing noises from the arc were disturbing. 
This arrangement was of course merely experimental. By making 
better use of the energy and using proper aerials and microphone a 
сша greater distance could have been covered, probably several 
miles. 


The Arc in Hydrogen.—According to Poulsen, much more 
powerful oscillations can be produced with the arc in hydrogen 
than сап be obtained in air. 'This point was tested in а simple 
but effective way, suggested by Poulsen, by forming the are in the 
interior of a gas flame. It was found at once that the high-fre- 
quency oscillations formed much more readily with the carbon and 
carbon-copper electrodes than in air. The best results were ob- 
tained using а copper anode with a carbon cathode, or with both 
electrodes of graphite. 

_ While the pressure of the hydrogen enabled the oscillations to be 
produced more easily and to be maintained with greater arc length 
(upto about 0:8 mm. in the case of graphite at 240 volts), the most 
remarkable effect was the increase in the energy which could be 
drawn from the oscillatory circuit. As has been before mentioned, 
no resistance of more than 1 or 2 ohms could be inserted directly 
in the oscillatory circuit without destroying the oscillations. Large 
resistances can, however, be placed in the econdary coupled circuit 
and in this way power can be derived from the primary circuit. 


Amperes, D.C. 
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With the graphite arc in air at 240 volts only about б or 8 watts 
can be absorbed in this way. With the arc in hydrogen sup- 
plied in sufficient quantities this power may amount to more than 
100 watts, in one experiment bringing & 110 volt 32 c.p. lamp to 
full brightness. 

Below are given the data of an experiment with the arc in hydro. 
gen which may be compared with the data given above when the 
arc was in air. 


Primary Circuit. 

Direct current without oscillations. ......... 5 amperes. 
Direct current with oscillations ............ 2:5 amperes, 
P.D. without oscillations .................. 40 volts. 
P.D. with oscillatios 90-100 volta. 
P.D., open eireuil. ........................ 240 volta. 
Alternating current in primary ............ 9 amperes 
Gaps . . 0°08 mtd, 

Secondary Circuit. 
Inductance ee M 0:168 millihenry. 
Capacity ............... eee ee Е . 0:00011 mtd. 
Resistance ............. ООР ЕИ 110 volt 32 c.p. lamp. 
Alternating current ...................... 1 ampere, 


The most noticeable thing in the above experiment, after the 
marked increase in power developed, is the marked decrease in 
direct current and increase in fall of potential across the arc. This 
depends on the amount of load in the secondary, and with the 
secondary removed the differences would have been less. The 
same changes can be noted in the graphite arc in air, but then the 
current drops only about 0°1 ampere and voltage increases but a 
few volts. 

The presence of the hydrogen, at least when poured in a stream 


directly into the arc, as in the present case, has а very detrimental 
effect on the sharpness of tuning. The maxima frequently become 
so unsteady that it is almost impossible to determine the frequency. 
This may be due to the blowing about of the are by the gas stream. 
Very peculiar pressure conditions certainly exist in the aro, as is 
shown by the remarkable way in which the gas flame in which the 
arc is formed is blown outward when the oscillations are taking 
lace. 

s The cause of the beneficial effect of hydrogen in the arc is not 
entirely clear. It seems certain that it is partly due to the high 
heat conductivity of the gas which helps to cool the electrodes 
between the surges of the current. According to Poulsen, in addition 
to the cooling affect, there is a marked influence on the electrical 
conductivity of the arc which he considers of great importance ; but 
this is a question which will require further investigation before con- 
clusions can be reached. 


The Arc in Steam.—Experimente were also made in which the 
arc was formed in steam. The graphite electrodes were used in 
some cases andin others the copper anode and carbon cathode. It 
was found possible to duplicate all of the effects observed with the 
arc in hydrogen. Oscillations were ob'ained as readily and with 
approximately the same power. Oscillations of great power were 
also observed when the arc was formed under water, where the 
steam was produced by the heat of the discharge. In this case fre 
quently cooling became too rapid, so that the arc blew itself out. 

The High Potential Arc іп Compressed Air.—In the following 
experiments I have made use of the ideas of Fessenden and Simon 
in putting the arc under pressure, using a high potential circuit, 
small current, and metallic electrodes. The source of current was 
a set of 10 500 volt direct-current dynamos in series, driven by a 
9 н.р. motor A fixed resistance of about 80,000 ohms was in 
series with the machines, and on short-circuit the direct current 
was 0-16 ampere. The voltage on open circuit, as measured on a 
Braun electrostatic voltmeter, was 4,500 volts. 


Amperes. D.C. 
Fic. 3.—(See Tables II., III., IV. and V.) 


In Fig. 4 the general arrangement of the circuits is shown. Here 
T is the compressed air aro, А a direct-current ammeter, V а Braun 
electrostatic voltmeter, C a Fessenden compressed air condenser 
having a capacity of 0:0044 mfd., L the three turn jar inductance 
of 0:009 millihenry and R the 80,000 ohm series resistance. 

The leads WW run to the terminals of the set of small dynamos. 
The air chamber P is of massive iron with removable ends and with 
small windows of heavy glass at the front and back for observing the 
arc. The electrodes proper E were thin caps of metal, shaped as shown 
in Fig. ö, and screwed down by nuts and rubber washers to the ends 
of the electrode tubes T. These were hollow and arranged for water 
circulation. The electrode tubes were introduced into the pressure 
chamber through tightly fitting brass sleeves, the space between 
the two being filled with mutton tallow to make an air-tight joint. 
The sleeves were insulated from the pressure chamber by 
rubber rings. Air pressures up to about 7 atmospheres were 
obteined by means of а double cylinder automobile pump. 

The observations below give the complete data of а typical 
experiment:— 


Air pressure in аго.................. 6:8 atmospheres. 
Electrodes ....... FC silver, 0°8 mm. thickness. 
Direct current without oscillations.... 0°15 ampere. 

Direct current with oscillations ...... 0:11 ampere. 

Р.Р. of aro without oscillations ...... 90 volts. 

Р.Р. of arc with oscillations.......... 2,000 volts. 

P.D., open circuit ................. . 4,500 volts. 

Aro leng gd about 04 mm. 
Inductance in shunt circuit .......... about 0:009 millihenry. 
, eva cose RASSE вава 0:0044 mfd. 
Alternating current ................ 11:5 amperes. 
Frequency ......... . 000. 
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Table I. (Fig. 2.) —Current Changed by Changing Resistance. 
240 volt circuit. P.D. across arc about 34 volts. 


Carrents. Frequency. Currents. | Frequency. 
D.C. | А.С. п. D. O. А.С. | n. 
me. re cea M E ESEESE — 
(215,000 - ‚| (289,000 
1:0 amp. | 2:2amp. 400,000 , 8:0 amp. 3:5 amp. 550,000 
| 705,000 860,000 
268,000 295,000 
2:0 „ 82 „ 520,000 | 40 „, 40 „ 580,000 
820,000 910,000 
274,000 | 
25 ,, 8:5 „ 540,000 
820,000 
Table IL (Fig. 8, curve g.) — Direct Current changed by changing Arc 
Lengths. 
120 volt circuit. 
Frequency. 
з Alternating 
Direct current. | P.D. across arc. АШ ТӨЛ: с=т 
8:8 amperes 40 volts. 1:5 amperes. 368,000 
39, 84 „ 29 p» 880,000 
41 „ 20 ,, 48 „ | 894,000 


Table III. (Fig. 3, curvee.) 
1 arc, 120 volt circuit. P.D. across arc about 80 volts. 


Currents. | Frequency. 
Direct current. Alternating current, п. 
2:1 amperes. 1:0 amperes. 315,000 
2°8 $ 1:5 » 856,000 
8-0 T 1:5 " 865,000 
3:5 P 2:0 P 379,000 


Table IV. (Fig. 3, curve d.) 
1 aro, 240 volt circuit. P.D. across arc about 34 volts. 


2-0 amperes 2-2 amperes | 812,000 
25 „ 25 „ 356,000 
30 „, 82 „, | 878,000 
35 „ 4l „ 390,000 
52 „ | 4:9 | 420,000 
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Table V. (Fig. 8, curve f.) 
2 ares in series, 240 volt circuit. P.D. across arc about 54 volts, 


4:2 amperes. | 5:8 amperes, 816,000 
5 " | 67 n 355,000 
6:2 " 871,000 


5:8 " | 


The most noticeable thing in these observations is the remark: 
able rise in arc P.D. when the oscillations occur. It is evidently 
& more marked example of the phenomenon described above 
with the ато in hydrogen. It is also seen that the oscillations 
eause the direct current to drop in the same way that was observed 
in the low potential are. It has always been found to be one of the 
characteristics of the singing aro and also of the low potential, high 
frequency arc, that no resistance of more than an ohm or two can 
be introduced into the shunt oscillatory circuit without causing the 
oscillations to cease. In the high potential arc this is not the case. 
Resistances amounting to several hundred ohms may be introduced 
without any detrimental effect. 

The question of the presence of other frequencies than the funda. 
mental was investigated by means of the secondary resonance cir- 
cuit, but none was found. Unlike the low potential arc this arc 
showed no change of frequency when the direct current was reduced 
by more than half by increasing resistance. There was also no 
change in frequency when the arc length was varied. 

Efficiency of the Oscillations.—A 110 volt 100 c.p. lamp was 
placed in the shunt oscillatory circuit, and at а frequency of 650,000 
an alternating current of 2:1 amperes was observed. By means of 
direct-current observations this was determined to represent a 
consumption of about 200 watts. As the available power, after 
subtracting that absorbed in the series resistance, amounted to but 
& little over 800 watts, the efficiency was more than 60 per cent. 

Experiments were &lso made at higher frequencies by the same 
method, 180 watts being obtained at 1,500,000 and 140 watts at 
8,500,000. At about 4,500,000 the oscillations became irregular and 
the observations were not pushed further. 


Effect of Air Pressure. — Fig. 6 shows the remarkable increase in 
the oscillations produced by the increased air pressure. Starting 
` with the apparatus and data indicated in the typical experiment, 
already cited, the air pressure was gradually decreased with the 
result shown in thefigure. Above 5 atmospheres little change takes 
place, but below this the oscillations fall off rapidly апа become 


much less steady. Below 2 atmospheres this unsteadiness becomes 
so great that no accurate readings can be taken. 

uring the work several different metals were tried as electrodes. 
Of these copper gave results nearly as good as silver, while zinc, 
aluminium and platin-iridium (10 per cent. Ir. were all much 
poorer. This seems tə indicate that metals with the higher heat 
conductivities are best suited for the purpose. 


Continuity of Wave Trains.—It has been generally assumed that 
oscillations formed from the direct current arc are undamped, 4 e., 
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that the wave trains are continuous. While this is undoubtedly 
the case at low frequencies (singing arc) there is a point above 
which the arc breaks up into successive sparks, probably depending 
on the magnitude of the direct current. The high potential arc in 
compressed air is certainly not continuous. Using one of tbe cir- 
cuits for which data have been given, the damping coefficient y, 
measured by Drude’s method, amounted to about 0°1 per period. 
We have in this case simply а spark discharge with the sparks fol- 
lowing each other very rapidly. Attempts were made to determine 
whether the waves were undamped in the case of the low potential 
graphite arc at frequencies of 809,000 and 100,000. The observa- 
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tions indicated that damping existed ; but the constant slight shift- 
ing back and forth of the frequency due to changes in the arc might 
very well have stimulated this effect. Therefore, the indications 
cannot be considered conclusive. 


SUMMARY or RESULTS. 


1. The experiments show in agreement with Salomonson that the 
ordinary singing arc with carbon or, better, graphite electrodes is 
— of producing oscillations of several hundred thousand per 
second. 

With the Graphite Arc. 


2. The oscillations as investigated in a secondary resonance 
circuit show three frequencies of decreasing intensity corresponding 
approximately to the first three harmonics. This shows that the 
wave is not only not sinusoidal, but not even symmetrical. 

А 8. беч frequency increases with increasing direct current. Figs. 

and 8, 
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4. The frequency increases with diminishing aro length. Fig. 3. 


5. Putting arcs in series reduces the frequency. Fig. 8 (equiva- 
lent to increasing arc length). | 


6. The frequency does not, as far as has been observed, vary 


with the intensity of the oscillations. 

7. No considerable resistance can be placed in the shunt oscil- 
latory circuit without 3 the oscillations. Resistance may, 
however, be introduced into the secondary coupled circuit, thus 
giving means of Pinon power. 


8. The power is much increased when the arc is formed in 
hydrogen or steam. 


With High-Voltage Arc in Compressed Алг. 


9. When an arc is formed in air at a pressure of 6 atmospheres 
between silver or copper electrodes, the direct current being less 
than 0:2 ampere and the voltage of the circuit 4,500 volts, the arc 
takes on all the characteristics of a very rapid spark discharge. (a) 
The frequency is independent of the direct current and of arc 
length and depends only on the inductance and capacity of the 
oscillatory circuit. (b) No other frequency than the fundamental 
has been observed. The wave is probably sinusodial. 

10. Unlike the low potential arc, resistances of several hundred 
ohms may be inserted in the shunt oscillatory circuit, and thus 
power amounting to more than 60 per cent. of that calculated to be 
available сап be derived from the oscillations. 

11. The high-voltage arc is nearly free from the hissing noises 
always heard at low voltages. It is therefore particularly well 
suited for use in wireless telephone experiments. 


SIR DAVID GILL'S ADDRESS TO THE BRITISH 
i ASSOCIATION.” | 


To-night, for the first time in its history, the British Association 
meets in the ancient city of Leicester: and it now becomes my 
privilege to convey to you, Mr. Mayor, and to the citizens generally, 
an expression of our thanks for your kind invitation and for the 
hospitable reception which you have accorded to us. | 

Here in Leicester, and last year in York, the Association has 
followed its usual custom of holding its annual meeting somewhere 
in the United Kingdom ; but in 1905 the meeting was, as you know, 
held in South Africa. Now, having myself only recently come from 
the Cape, I wish to take this opportunity of saying that this 
southern visit of the Association has, in my opinion, been produc- 
tive of much good; wider interest in science has been created 
amongst colonists, juster estimates of the country and its problems 
have been formed on the part of the visitors, and personal friend- 
ships and interchange of ideas between thinking men in South 
Africa and at home have arisen which cannot fail to have a beneficial 
influence on the social, political and scientific relations between these 
colonies and the mother country. We may confidently look for like 
results from the proposed visit of the Association to Canada in 1909, 

One is tempted to take advantage of the wide publicity given to 
words from this chair to speak at large in the cause of science, to 
insist upon the necessity for its wider inclusion in the education of 
our youth and the devotion of a larger measure of the public funds 
in aid of scientific research ; to point to the supreme value of science 
as а means for the culture of those faculties which in man promote 
that knowledge which is power, and to show how dependent is the 
progress of a nation upon its scientific attainment. | 

But in recent years these truths have been prominently brought 
before the Association from this chair ; they have been exhaustively 
demonstrated by Sir William Huggins from the chair of the Royal 
Society, and now a special guild[ exists for their enforcement upon 
the mind of the nation. | | 

These considerations appear to warrant me in following the healthy 
custom of so many previous presidents—viz., of confining their re- 
marks mairly to those departments of science with which the 
labours of their lives have been chiefly associated. | 


. The Science of Measurement.—Lord Kelvin in 1871 made a state- 
ment from the presidential chair of the Association at Edinburgh as 
follows: Accurate and minute measurement seems to the non- 
scientific imagination a less lofty and dignified work than the look- 
ing for something new. But nearly all the grandest discoveries of 
science have been the reward of acurate measurement and patient, 
` long-continued labour in the minute sifting of numerical results.” 
Besides the instances-quoted by Lord Kelvin in support of that 
- statement, we have perhaps as remarkable and typical an exemplifi- 
cation as any in Lord Rayleigh’s long- continued work on the density 
of nitrogen which led him to the discovery of argon We shall see 
presently that, true as Lord Kelvin’s words are in regard to most 
fields of science, they are specially applicable as a guide in astronomy. 
One of Clerk Maxwell’s lectures in the natural philosophy class 
* Extracts from the Presidential Address delivered by Sir David Gill, 


FE. C. B., D. So., F.R.S., at Leicester on Wednesday last, 
t The British Science Guild, 
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at Marischall College, Aberdeen, when I was a student under him 
there, in the year 1859, ran somewhat as follows :— 


A standard, as it is at present understood in England, is not a real stan- 
dard at all; it is a rod oft metal with lines ruled upon it to mark the yard, 
and it is kept somewhere in the House of Commons. If the Houte of 
Commons catches fire there may be an end of your standard. A copy of 
a standard can never be a real standard, because all the work of human 
hands is liable to error. Besides, will your so-called standard remain of 
a constant length? It certainly will change by temperature, it probably 
will change by age (that is, by the rearrangement or settling down of its 
component molecules), and I am not sure if it does not change according 
to the azimuth in which it is used. At all events, you must see that it isa 
very impractical standard—impractical because if, for example, any one 
of yqu went to Mars or Jupiter, and the people there asked you what was 
your standard of measure, you could not tell them, you could not repro- 
duce it, and you would feel very foolish. Whereas, if you told any capable 
physicist in Mars or Jupiter that you used some natural invariable 
standard, such as the wave-length of the D line of sodium vapour, һе 
would be able to reproduce your yard'or your inch, provided that you 
could tell him how many of such wave-lengths there were in your yard 
or your inch, and your standard would be available anywhere in the 
universe where sodium is found. 

That was the whimsical way in which Clerk Maxwell used to 
impress great principles upon us. We all laughed before we under- 
stood; then some of us understood and remembered. 

Now the scientific world has practically adopted Maxwell's form 
of natural standard. It is true that it names that standard the 
metre; but that standard is not one-millionth of the earth’s quad- 
rant in length, as it was intended to be: it is merely a certain piece 
of metal approximately of that length. 3 

It is true that the length of that piece of metal has been repro- 
duced with more precision, and is known with higher accuracy in 
terms of many secondary standards, than is the length of any other 
standard in the world; but it is, after all, liable to destruction and 
to possible secular change of length. For these reasons it cannot 
be scientifically described otherwise than as a piece of metal whose 
length at 0°C. at the epoch А.р. 1906 is=1,658,164 times ihe wave- 
length of the red line of the spectrum of cadmium when the latter 
is observed in dry air at the temperature of 15°C. of the normal 
hydrogen scale at a pressure of 760 mm. of mercury at 0°C. 

This determination, recently made. by methods based on the in- 
terference of light waves and carried out by MM. Perot and Fabry 
at the International Bureau of Weights and Measures, constitutes 
real advance in scientific metrology. The result appears to be reliable 
within one ten-millionth part of the metre. 

The length of the metre, in terms of the wave-length of the red 
line in the spectrum of cadmium, had been determined in 1892 by 
Michelson's method, with a mean result in almost exact accordance 
with that just quoted for the comparisons of 1906; but this agree- 
ment (within one part ір ten millions) is due in some degree to 
chance, as the uncertainty of the earlier determination was probably 
10 times greater than the difference between the two independent 
results of 1892 and 1906. 

We owe to M. Guillaume, of the same International Bureau, the 
discovery of the remarkable properties of the alloys of nickel and 
steel, and from the point of view of exact measurement the-specially 
valuable discovery of the propertiesof that alloy which we now call 
“invar.” He has developed methods for treatment of wires made 
from this alloy which render more permanent the arrangement of 
their constituent molecules. Thus these wires, with their attached 
scales, may, for considerable periods of time and under circum- 
stances of careful treatment, be regarded as nearly invariable stan- 
dards. With proper precautions, we have found at the Cape of 
Good Hope that these wires can be used for the measurement of 
base lines of the highest geodetic precision with all the accuracy 
attainable by the alder and most costly forms of apparatus ; whilst 
with the new apparatus a base of 20 km. can be measured in less 
time and for less cost than one of a single kilometre with the older 
forms of measurement. 

After referring at length to the numerous problems with which 
the astronomer of to-day is concerned, the author concludes as 
follows :— | 

The ancient philosophers were confident in the adequacy of their 
intellectual powers alone to determine the laws of human thought 
and regulate the actions of their fellow-men, and they did not hesi- 
tate to employ the same unsupported means for the solution of the 
riddle of the universe. Every school of philosophy was agreed 
that some object which they could see was a fixed centre of the 
universe, and the battle was fought as to what that centre was. 
The absence of facts, their entire ignorance of methods of exact 
measurement, did not daunt them, and the question furnished them 
a subject of dispute and fruitless occupation for 25 centuries. 

But astronomers now recognise that Bradley's meridian observa- 
tions а& Greenwich, made only 150 years ago, have contributed 
more to the advancement of sidereal astronomy than all these specu- 
lations of preceding centuries. They have learned the lesson that 
human knowledge in the slowly developing phenomena of sidereal 
astronomy must be content to progress by the accuniulating labours 
of successive generations of men; that progress will be measured 
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for generations yet to come more by the amount of honest, well. 
directed and systematically diseussed observation than by the most 
brilliant speculation ; and that, in observation, concentrated syste- 
matic effort on a special thoughtfully selected problem will be of 
more avail than the most brilliant but disconnected work. 

By these means we shall learn more and more of the wonders 
that surround us, and recognise our limitations when measurement 
and facts fail us, 

Huggins’s spectroscope has shown that many nebule are not 

stars at all; that many well-condensed nebule, as well as vast 
pechos of nebulous light in the sky, are but inchoate masses of 
uminous gas. Evidence upon evidence has accumulated to show 
that such nebule consist of the matter out of which stars (i. e., suns) 
have been and are being evolved. The different types of star spectra 
form such a complete and gradual sequence (from simple spectra 
resembling those of nebule onwards through types of gradually in- 
creasing complexity) as to suggest that we have before us, written in 
the cryptograms of these spectra, the complete story of the evolution 
of suns from the inchoate nebula onwards to the most active 
sun (like our own), and then downward to the almost heatless and 
invisible ball. The period during which human life has existed on 
our globe is probably too short — even if our first parents had begun 
the work—to afford observational proof of such a cycle of change 
in any particular star; but the fact of such evolution, with the 
evidence before us, can hardly be doubted. I most fully believe 
that, when the modifications of terrestrial] spectra under sufficiently 
varied conditions of temperature, pressure and environment have 
been further studied, this conclusion will be greatly strengthened. 
But in this study we must have regard also to the spectra of the 
stars themselves. The stars are the crucibles of the Creator. 
There we see matter under conditions of temperature and pressure 
and environment, the variety of which we cannot hope to emulate 
in our laboratories, and on a scale of magnitude beside which 
the proportion of our greatest experiment is less than that of the 
drop to the ocean. The spectroscopic astronomer has to thank the 
physicist and the chemist for the foundation of his science, but the 
time is coming—we almost see it now—when the astronomer will 
repay the debt by wide-reaching contributions to the very funda- 
menta of chemical science. 

By patient, long-continued labour in the minute sifting |of numerical 
results the grand discovery has been made that a great part of space, 
so far as we have visible knowledge of it, is occupied by two ma- 
jestic streams of stars travelling in opposite directions, Accurate 
and minute measurement has given us some certain knowledge 
as to the distances of the stars within a certain limited portion of 

ace, and in the cryptograms of their spectra has been deciphered 
the amazing truth that the stars of both streams are alike in design, 
alike in chemical constitution and alike in process of development. 

But whence have come the two vast streams of matter out of 
which have been evolved these stars that now move through space 
in such majestic procession ? 

The hundreds of millions of stars that comprise these streams, 
are they the sole ponderable occupants of space? However vast 
may be the system to which they belong, that system itself is but 
& speck in illimitable space; may it not be but one of millions of 
such systems that pervade the infinite ? 

We do not know. 

** Canst thou by searching find out God? canst thou find out the 
Almighty unto perfection ? ” 


PROF. SILVANUS P. THOMPSON’S ADDRESS TO 
SECTION G OF THE BRITISH ASSOCIATION.* 


After considering the severe loss sustained by the engineering 
profession by the death of Sir Benjamin Baker, the author discussos 
ihe extraordinary development of engineering during recent years. 
We must not delude ourselves with imagining that tho happiness 
and welfare of mankind depend only on its material advance- 
ment; or that moral, intellectual and spiritual forces are not in the 
ultimate resort of greater moment. But if the inquiry be pro- 
pounded what is it that hss made possible this amazing material 
progress, there is but one answer that can be given—science. 
Chemistry, physics, mechanics, mathematics, it is these that have 
given to man the possibility of organising this tremendous develop. 
ment. And the great profession which has been most potent in 
applying these branches of science to wield the energies of Nature 
and direct them to the service of man has been that of the engineer. 
Without the engineer how little of all this activity could there have 
been ; and without mathematics, mechanics, physics and chemistry 
where was the engineer ? JEN | 

If, looking over this England of Edward the Seventh, we try to put 
ourselves back into the England of Edward the Sixth—or, for that 
matter, of any pre-Victorian monarch—we must admit that the 


* Abstract of the presidental address delivered yesterday by Prof. 8. P. 
Thompson, D.Sc., F. R. S., at Leicester. 


differences to be found in the social and industrial conditions around 
us are due not in any appreciable degree to any changes in politics, 
philosophy, religion or law, but to science and its applications. 


INTERACTION OF ABSTRACT SCIENCE AND ITS APPLICATIONS. 


In engineering, above all other branches of human effort, we are 
able to trace the close interaction between abstract science and its 
practical applications. Often as the connection between pure science 
and its applications has been emphasised in addresses upon engi- 
‘neering, the emphasis has almost always been laid upon the 
influence of the abstract upon the conerete. We are all familiar 
with the doctrine that the progress of science ougbt to be an end in 
itself, that scientific research ought to be pursued without regard 
to its immediate applications, that the importance of a discovery 
must not be measured by its apparent utility at the moment. We 
are assured that research in pure science is bound to work itself out 
in due time into technical applications of utility, апа that the 
pioneer ought not to pause in His quest to work out potential indus- 
trial developments. We are invited to consider the example of the 
immortal Faraday, who deliberately abstained from busying himself 
with marketable inventions arising out of his discoveries, excusing 
hmself on the ground that he had no time to spare for money-making. 
It is equally true, and equally to the point, that Faraday, when he 
had established & new fact or & new physical relation, ceased from 
busying himself with it, and pronounced that it was now ready to 
be handed over to the mathematicians. But, admitting all these 
commonplaces as to the value of abstract science in itself and for 
its own sake, admitting also the proposition that sooner or later the 
practical applications are bound to follow on upon the discovery, 
it yet remains true that in this thing the temperament of the discoverer 
counts for something. There are scientific investigators who cannot 
ursue their work if troubled by the question of ulterior applications ;: 
there are others no less truly scientific who simply cannot work with- 
out the definiteness of aim that is given by a кү problem 
awaiting solution. There are Willanses as well as Regnaults; there 
are Whitworths as weil as Poissons. The world needs both types of 
investigator; and it needs, too, yet another type of pioneer—namely, 
the man who, making no claim to original discovery, by patient 
application and intelligent skill turns to industrial fruitfulness the 
results already attained in abstract discovery. 

There is, however, another aspect of the relation between pure 
and applied science, the significance of which has not been hitherto 
so much emphasised, but yet is none the less real—the reaction 
upon science and upon scientific discovery of the industrial applica- 
tions. For while pure science breeds useful inventions, it is none 
the less true that the industrial development of useful inventions: 
fosters the progress of pure science. No one who is conversant 
with the history, for example, of optics can doubt that the inven- 
tion of the telescope and the desire to perfect it were the principal 
factors in the outburst of optical science which we associate with 
the names of Newton, Huygens and Euler. The practical applica- 
tion, which we know was in the minds of each of these men, must 
surely have been the impelling mative that caused them to con- 
centrate on abstract optics their great and exceptional powers of 
thought. It was in the quest—the hopeless quest—of the philoso- 
pher’s stone and the elixir of life that the foundations of the science 
of chemistry were laid. The invention of the art of photography 
has given immense assistance to sciences as widely apart as meteor- 
ology, ethnology, astronomy, zoology and spectroscopy. Of the 
laws of heat men were profoundly ignorant until the invention of 
the steam engine compelled scientific investigation; and the new 
science of thermodynamics was born. Had there been no indus- 
trial development of the steam engine, is it at all likely that the world 
would ever have been enriched with the scientific researches of 
Rankine, Joule, Regnault, Hirn or James Thomson? The magnet 
had been known for centuries, yet the study of it was utterly 
neglected until the application of it in the mariner’s compass gave 
the incentive for research. : 

The history of electric telegraphy furnishes а very striking 
example of this reflex influence of industrial applications. The 
discovery of the electric current by Volta and the investigation 
of йв properties appear to have been stimulated by the medical 
properties attributed in the preceding 50 years to electric dis- 
charges. But, once the current had been discovered, a new incentive 
arose in the dim possibility it suggested of transmitting signals to a 
distance. This was certainly a possibility, even when only the 
chemical effects of the current had yet been found out. Not, how- 
ever, until the magnetic effeats of the current had been discovered 
and investigated did telegraphy assume commercial shape at the 
hands of Cooke and Wheatstone in England and of Morse and Vail 
in America. Let us admit freely that these men were inventors 
‘yather than discoverers: exploiters of research rather than pioneers. 
They built upon the foundations laid by Volta, Oersted, Sturgeon, 
Henry, and a host of less famous workers. But no sooner had the 
telegraph beeome of industrial importance, with telegraph lines 
erected on land and submarine cables laid in the sea, than 
fresh investigations were found necessary; new and delicate 
instruments must be devised; means of accurate measure- 
ment heretofore undreamed of must be found; standards for 
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the comparison of electrical quantities must be created; 
and the laws governing the operations of electrical systems and 
apparatus must be investigated and formulated in appropriate 
mathematical expressions. And so, perforce, as the inevitable con- 
sequence of the growth of the telegraph industry, and mainly at 
the hands of those interested in submarine telegraphy, there came 
about the system of electrical and electromagnetic units, based on 
the early magnetic work of Gauss and Weber, developed further by 
Lord Kelvin, by Bright and Clark, and last, but not least, by Clerk 
Maxwell. Had there been no telegraph industry to force elec- 
trical measurement and electrical theory to the front, where would 
Clerk Maxwell's work have been? He would probably have given 
his unique powers to the study of optics or geometry ; his electro- 
magnetic theory of light would never have leapt into his brain; he 
would never have propounded the existence of electric waves in the 
ether. And then we should never have had the far-reaching inves- 
tigations of Heinrich Hertz; nor would the British Association at 
Oxford in 1894 have witnessed the demonstration of wireless tele- 

phy by Sir Oliver Lodge. A remark of Lord Rayleigh’s may here 
Коо, that the invention of the telephone had probably done 
more than anything else to make electricians understand the 
principle of self. induotion. 

In considering this reflex influence of the industrial applications 
upon the progress of pure science it is of some significance to note 
that, for the most part, this influence is entirely helpful. There 
may be sporadic cases where industrial conditions tend temporarily 
to check progress by imposing persistence of a particular type of 
machine or appliance; but the general trend is always to help to 
new developments. The reaction aids the action ; the law that is true 
enough in Inorganic conservative systems, that reaction opposes the 
action, ceases here to be applicable, as indeed it ceases io bs applic- 
able in a vast. number of organic phenomena. It is the very insta- 
bility thereby introduced which is the essential of progress. The 
growing organism acts on its environment, and the change in the 
environment reacts on the organism—not in such a way as to 
oppose the growth, but so as to promote it. So it is with the 
development of pure science and its practical applications. 

In further illustration of this principle one might refer to the 
immense effect which the engineering use of steel has had upon 
the study of the chemistry of the alloys. And the study of the 
alloys has in turn led to the recent development of metallography. 
It would even seem that through the study of the intimate struc- 
ture of metals, prompted by the needs of engineers, we are within 
measurable distance of erriving at а knowledge of the secret of 
orystallogenesis. Ere DE points to the probability of & very 
great and rapid advance in that fascinating branch of pure science 
at no distant date. | 


HISTORY oF THE DEVELOPMENT OF ELECTRIC MOTIVE POWER. 


The aathor deals historically with the evolution of electrotechnical 
science from the days of Faraday, who, in 1821, after studying 
the pheuomena of electromagnetic deflection of a needle by an elec- 
tric current, first succeeded in’ producing continuous rotations by 
electromagnetic means. His pieces of apparatus were merely toys, 
but they demonstrated the essential principle. Two years later we 
find Barlow's wheel, followed by the devices of Sturgeon, to whom 
is due the momentous invention of the soft iron electromagnet. 
How slowly the importance of this discovery was recognised is now 
a matter for astonishment. To state that Sturgeon died in poverty 
26 years later is sufficient to indicate his place among the unre- 
quited pioneers of whom the world is not worthy. Six years elapsed, 
and then there came a flood of suggestions of electric motors in 
which was applied the principle of intermittent ettraction by an 
electromagnet. The names of Henry, Dal Negro, Ritchie and 
Jacobi are closely connected with this part of the subject. In 1881 
Faraday made the cardinal discovery of the mechanical generation 
of electric currents by electromagnetic induction, the fundamental 
prineipal of the dynamo, thus rendering it possible to pass from the 
pile of Volta and other forms of primary battery to generators 
capable of giving comparatively unlimited power. 

In 1857 Mr. Robert Hunt, F.R.S., read & Paper before tho Ins i- 
tution of Civil Engineers on ‘Electromagnetism as a Motive 
Power," in which the future of electric power was discussed. 
Judging by the discussion, the future did not appear to be rosy. 
The rapid falling off of the pull of the electromagnet as the keeper 
recedes from the pole, and the generation of & back E M.F. by the 
electric motor, were looked upon as serious defects. 

The most eminent engineers in 1857 one and all condemned the 
idea of electric motive power as unpractical and commercially im- 
possible. Even Faraday, in his lecture on ‘‘ Mental Education ” in 
1854 had set down the magneto-electric engine along with mes- 
merism, homcopathy, odylism, the caloric engine, the electric 
light, the sympathetic compass, and perpetual motion as coming in 
different жа DE amongst ‘‘ subjects uniting more or less of the most 
sure and valuable investigations of science with the most imaginary 
and unprofitable speculation, that are continually passing through 
their various phases of intellectual, experimental, or commercial 
development, some to be established, some to disappear, and some 


to recur again and again, like ill weeds that cannot be extirpated, 
yet can be cultivated to no result as wholesome food for the mind.” 

Since that time, however, 50 years have passed and Lord Kelvin 
remains the sole and honoured survivor of those who discussed Mr. 
Hunt’s Paper, but now the electric motor is a gigantic practical 
success, and hundreds of factories have discarded their steam 
engines to adopt electric driving. One may well ask: What has 
wrought this astonishing revolution in th» face of the unanimous 
verdict of the engineers of 1857 ? 

The answer may be given in terms of the action and reaction of 
pure and applied science. Pure science furnished а discovery; in- 
dustrial applications forced its development ; that development de- 
manded further abstract investigation, which in turn brought about 
new applications. It was beyond all question the development of 
the dynamo for the purposes of electrotyping and electric light 
which brought about the commercial advent of the electric motor. 
For about that very time Holmes and Siemens and Wilde and 
Wheatstone were at work developing Faraday's magneto-electrie 
apparatus into an apparatus of more practical shape; and the elec- 
tric lighthouse lamp was becoming a reality which Faraday lived to 
see before his death in 1867. This eventful year witnessed the intro- 
duction of the more powerful type of generator which excited its 
own magnets. And even before that date & young Italian had made 
& pronouncement which, though it was lost sight of for & time, was 
none the less of iniportance. Antonio Pacinotti in 1864 described а 
machine of his own devising, having а specially wound revolving 
ring magnet placed between the pole: of a stationary magnet, which, 
while it would serve as an admirable generator of electric currents 
if mechanically driven, would also serve as an excellent electric 
motor if supplied with electric currents from & battery. He there- 
upon laid down the principle of reversibility of action, a principle 
more or less dimly foreseen by others, but never before so clearly 
enunciated as by him. And so it turned out in the years from 1860 to 
1880, when the commercial dynamo was being perfected by Gramme, 
Wilde, Siemens, Crompton and others, that the machines designed 
specially to be good and economical generators of currents proved 
themselves to be far better and more efficient motors than any of 
the earlier machines which had been devised specially to work as 
electromagnetic engines. Moreover, with the perfection of the 
dynamo came that cheap source of electric currents which was 
destined to supersede the battery. 

At that time there was a notion abroad, which persisted into the 
eighties, that no electric motor could possibly have an efficiency 
higher than 50 per cent. This idea certainly delayed the progress 
of events, yet the matter was clearly understood by such men as 
Lord Kelvin, Joule, Mascart, Ayrton and others. Pure science 
stepped in to confirm the possibility of a high efficiency in the 
electric motor, and also to set right the misleading idea that 
the best way of arranging a battery was so to group its com- 
ponent cells that its internal resistance should be equal to the reeist- 
ance of the rest of the circuit. Later, Hopkinson and Kapp 
showed how the dynamo could be designed from electromag- 
netic principles. Ewing followed with magnetic studies of the 
materials involved, and Brown, Mordey, Crompton and Kapp per- 
fected the structural developments. Later on alternating currents 
claimed the attention of engineors, and again pure science stepped 
in, in the suggestion by Galileo Ferraris of the extremely beautiful 
theory of the rotatory magnetic field. Ever since the Frankfort 
Exhibition in 1891 the commercial possibility of electric transmis- 
sion has been assured and it is now possible to supplant the isolated 
steam engine by an electric motor on account of the higher efficiency 
of very large generating plant. 


EDUCATION AND TRAINING OF ENGINEERS. 


Interplay of action and reaction make for progress not only in 
the evolution of the scientific industries, but also in the development 
of the individual engineer. In him, if his training is on right lines, 
pure theory becomes an aid to sound practice; and practical appli- 
cations are continually calling him to resort to those abstractions 
of thought, the underlying principles, which, when known and 
formulated, are called theories. Recent years have brought about 
а во much better understanding of education, in its bearing upon 
the. professions and constructive industries, that we now seldom 
hear the practical man denouncing theory, or the theorist pooh- 
poohing practice. It is recognised that each is useful, and that the 

st uses of both are in conjunction, not in isolation. As a result 
of this better understanding distinct progress is being made in the 
training of engineers. Of this the growth of the engineering depart- 
ments of the universities, and of the technical colleges and schools, 
affords striking evidence. The tecbnical schools, moreover, are 
recognising that their students must have a sound preliminary 
education, and are advancing in the requirements they expect 
of candidates for admission. They are also finding out how 
their work may best supplement the practical training in the 
shops, and are improving their curricula accordingly. In the 
engineering industry, too, Great Britain is slowly following 
the lead taken in America, Germany, and Switzerland, in the recog- 
nition afforded to the value of a systematic college training for the 
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young ongineer, though there is still much apathy and even distrust 
shown in certain quarters. Yet there is no doubt that the stress of 
competition, particularly of competition against the industry and the 
enterprise of the trained men of other nations, is gradually forcing 
to the front the sentiment in favour of a rational and scientific 
training for the manufacturer and for the engineer. As William 
Watson, in his Ode on the Coronation,” wrote in a yet wider sense 
of England :— 

For now the day is unto them that know, 

And not henceforth sh» stumbles on the prize; 

And yonder march the nations full of eyes. 

Already is doom a-spinning. . . . 
Truly the day is unto them that know." Knowledge, perfected by 
study and training, must be infused into the experience gained by 
practice: else we compete at very unequal odds with the system- 
atically trained workers of other nations. Nor must we make the 
mistake here in the organisation of our technical institutions of 
divorcing the theory from its useful applications. In no 
department is this more vital than in the teaching of mathe- 
matics to engineering students. For while no sane person 
would deny that the study of mathematics, for the sole sake 
of mathematics, even though it leads to nothing but abstract 
mathematics, is a high and ennobling pursuit, yet that is not the 
object of mathematical studies in an engineering school. The 
young engineer must learn mathematics not as an end in itself, but 
as а tool that is to be useful to him. And if it is afterwards to be 
of use to him, he must learn it by using it. Hence the teacher of 
mathematics in an engineering school ought himself to be an engi- 
neer. However clever he be as a mathematical person, his teach- 
ing is unreal if he is not incessantly showing his learners how to 
apply it to the problems that arise in practice; and this be is 
incapable of doing if these problems do not lie within his own range 
of experience and knowledge. Were he a heaven.born senior 
wrangler, he is the wrong man to teach mathematics if he either 
despises or is ignorant of the ways in which mathematics enter 
into engineering. The fact is that for the great majority of engineer- 
ing students, the mental training they most need is that which will 
enable them to think in physics, in mechanics, in geometric space, 
not in abstract symbols. The abstract symbols, and the processes of 
dealing with their relations and combinations, are truly necessary to 
them, but they are wanted not for themselves, but to form convenient 
modes of expressing the physical facts and laws, and the inter-depen- 
dence of those physical facts andlaws. When the student loses grip of 
tbe physical meaning of his equations, and regards them only as 
abstractions or groupings of symbols, woe betide him. His mathe- 
matics amount to a mere symbol-juggling. That is how paper 
engineers are made. The high and dry mathematical master who 
thinks it beneath him to show & student how to plot the equations 
у= А sin 2, or r=b sin Ө, or who never culls an example or sets а 
problem from thermodynamics or electricity, must be left severely 
on one side as a fossil. Better & living Whitworth scholar than & 
dry-as-dust Cambridge wrangler. He at least knows that elasticity 
is something more real than the group of symbols E=p+—, which 
any mathematician may “ know," even though he be blissfully 
ignorant whether the force required to elongate а square inch bar of 
steel by one one-millionth of its length is 10 ounces or 10 tons. 

One evidence of the wholesome change of opinion that is spring- 
ing up concerning the training of engineers is the abandonment of 
the system of taking premium pupils into works with no other test 
of qualification than that of the moniy oi Already many leading 
firms of engineers have been finding t e practice of taking sons 
of wealthy parents for a premium does not answer well, and is 
neither to their own advantage nor in [many cases to that of the 
“ pupil," whom it is nobody’s particular business in the shops to 
train. Premium pupilage is absolutely unknown in the engineering 
firms of the United States or on the Continent of Europe. The 
firms who have abandoned it are finding themselves better served 
by taking the ablest young men from the technical schools and pay- 
ing them small wages from the first, while they gain experience and 
prove themselves capable of good service. Messrs. Yarrow & Co. 
have led the way with a plan of their own, having three grades of 
apprenticeship, admission to which depends upon the educational 
abilities of the youths themselves. Messrs. Siemens have adopted 
a plan of requiring в high preliminary training. The Daimler Motor 
Co. has likewise renounced all premiums, preferring to select young 
men of the highest intelligence and merit. Messrs. Clayton & 
Shuttleworth have quite recently reconstructed their system of 
pupil-apprenticeship on similar lines. The British Westinghouse 
Company and the British Thomson-Houston Co. have each followed 
an excellent scheme for the admission of capable young men. 
Even the conservatism of the railway engineers shows signs of giving 
way, for already the Great Eastern Railway has modernised its 
regulations for the admission of apprentices. What the engineer- 
ing staffs of the railway companies have lost by taking in pupils 
because of their fathers’ purses rather than for the sake of their own 
brains it is impossible to gauge. But the community loses too 
and has a right to expect reform. 
To this question, affecting the whole future outlook of engineer. 
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ing generally, а most important contribution was made in 1906 by 
the publication by the Institution of Civil Engineers of the report of 
а committee (appointed in November, 1908) to consider апа report 
to the Council upon the subject of the best methods of education 
and training for all classes of engineers. This committee, a most 
influential and representative body made certain recommendations 
including one so vital that it must be quoted in full :— i 

" A leaving examination for secondary schools, similar in character to 
those already existing in Scotland and Wales, is desirable throughout 
the United Kingdom. It is desirable to have a standard such that it 
could be accepted by the Institution [of Civil Engineers] as equivalent to 
the studentship examination and by the universities and colleges as 
equivalent to a matriculation examination.” 

One may well wonder why such a reasonable recommendation 
has not long ago been carried out by the Board of Education. Per- 
haps it has been too busy over the religious squabble to attend to 
the pressing needs of the nation. 

The second set of recommendations relates to engineering train- 
ing. It begins with the announcement that “ long experience has 
led to general agreement among engineers as to the general lines 
on which practical training should proceed " ; but goes into no recom- 
mendations on this head beyond favouring four years in workshops, 
on works, in mines or in offices, expressing the pious desire that part 
of this practical training should be obtained in drawing offices, and 
suggesting that during workshop training the boys should keep 
regular hours, be subject to discipline, and be paid wages. It then 
lays down a dozen recommendations as to the '' academic ” traini 
suitable for the average boy. Не should leave school about 17; he 
should have a preliminary year, or introductory workshop course of 
& year, either between leaving school and entering college, or after 
the first year of college training. If the workshop course follows 
straight on leaving school there must be maintenance of studies 
either by private tuition or in evening classes, so that systematic 
study be not suspended. For the average student, if well pre- 
pared before entering college, the course should last three 
academic years (three sessions); in some cases this might be ex- 
tended to four or shortened to two. А sound and extensive 
knowledge of mathematics is necessary in all branches of engi- 
neering, and those departments of mathematics which have no 
bearing upon engineering should not claim unnecessary time 
or attention. The committee strongly recommends efficient instruc- 
tion in engineering drawing. The college course should include 
instruction (necessarily given in the laboratory) in testing materials 
and structures, and in the principles underlying metallurgical pro- 
cesses. In the granting of degrees, diplomas and certificates im- 
portance should be attached to laboratory and experimental work 
perforined by individual students, and such awards should not 
depend on the results of terminal or final examinations alone. 

All this is most excellent. It will be seen that it is entirely in- 
compatible with the premium-pupil system, which may, therefore, 
be regarded as having been weighed and found wanting. For 
two things clearly stand out—that the young engineer must 
be college-trained, and that when he goes to works he should 
be regularly paid. It would have been well if the committee could 
have been more explicit as to the proper course of work- 
shop training; for instance, as to the systematic drafting of the 
young engineer through the shops—forge, foundry, pattern shop, 
fitting shop, &c., and as to the proper recognition of the duty of 
the shop foreman to allocate work to the novice in suitable routine. 
These are, doubtless, among the matters in which “ lon experience 
has led engineers to general agreement.” But this being so, it 
would have been well to state them authoritatively. A notable 
feature of this report is its healthy appreciation of the advantages 
of training, and an equally healthy distrust of the practice of cram- 
ming for examinations. So soon as any subject is crammed, it. 
ceases to afford a real training. ‘‘ Nature provides a very con- 
venient safety-valve for knowledge too rapidly acquired.” It 
is even whispered that a new species of crammer has arisen 
to “prepare” candidates in engineering for the graduate ex- 
aminations of the Institution of Civil Engineers. The dis- 
tinguished framers of this epoch-making report on the education 
and eratuing of engineers at least give no countenance to any such 
parasitical development. For the scheme of education and training at 
which the committee has aimed is genuinely scientific, a happy 
federation of the theoretical with the practical. It seeks to place the 
training on a broad basis, and to secure to every future engineer 
worthy of the name the advantage of learning his professional work 
in both its aspects. It seeks, in short, to take advantage of that 
reflex action between science and its applications in which lies the 
greatest stimulus to progress. Its adoption will utilise for the 
young engineer, and therefore for the engineering industry as a 
whole, the facilities for training now so widely afforded throughout 
the country. If the institutions, schools and colleges where engi- 
neering training is offered are but rightly developed and co-ordinated, 
the engineers of Great Britain need have no fear as to holding their 
own against the trained engineers of other countries. It is for the 
employers to make use of these institutions, and to show that 
sympathetic interest in their efficiency which is essential to their 
full success. 
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ELECTRICITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engi- 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have been carefully 
corrected, and are now obtainable complete (with Index) in com- 
pact book form, printed on hard paper, price 7/-, post free 7/6. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect group of engineering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


THE POSITION OF THE ELECTRICAL INDUSTRY. 


Although we have no desire to discuss the broad ques- 
tion of Protection, which ought to be considered solely by 
those who have made a special study of such matters in- 
stead of being introduced into the arena of pariy politics, 
we nevertheless think the evidence given by Mr. W. L. 
MADGEN before the Tariff Commission, which we reproduce 
elsewhere, worthy of attention by those interested in the 
electrical industry. The early history of the industry 
is now well known, aud it is acknowledged how fatal were 
the results of early legislation when Parliament passed tlie 
Electric Lighting Act of 1882 and did not modify the 
Tramway Act of 1870, the latter of which gave no en- 
couragement to electric traction. Possibly Parliament 
had in view the benefit of municipal ownership, which has 
so much increased since those early days, aud if that is so 
the subsequent history should surely be a lesson to those 
who endeavour as far as possible to stifle private enterprise, 
so as to enable municipal enterprise at some time or another 
to step in when the situation appears to be sufficiently 
favourable. 
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Undoubtedly the.restrictive effect of this early legislation 
enabled foreign countries to obtain an invaluable start in 
the development of à new industry. If circumstances had 


been otherwise, there is no reason why we should not now | 


be holding the same position in the manufacture of elec- 
trical machinery as we do in the manufacture of electric 
cables, Аз it is, our manufacturers have been very 
seriously handicapped. It may be urged that after so 
many years the manufacturers of this country should have 
obtained the necessary experience and be able to compete 
effectively. They have had to contend, however, against 
two or three important factors. First of all it has been а 
case of our smaller concerns competing with the older and 
larger concerns of other countries. Given otherwise iden- 
tical conditions the larger concerns must always stand at an 
advantage, as there is more experience to go upon, and the 
establishment charges are smaller, во that lower prices can 
. be quoted. The second factor in the case is that the pur- 
chaser is always predisposed to those manufacturers who 
have had the necessary experience and whose plant has 
given satisfaction, in preference to those whose plant has 
not been tried to the same extent, even 1f the newer manu- 
factures may be somewhat cheaper. Consequently, as Mr. 
MADGEN puts it, if the American “Jones” type of truck 
has given satisfaction, a British corporation is likely to 
require the American truck, even though a British manu- 
facturer may make practically the same “Jones” type of 
truck at а lower price. 

Lastly, of course, there is the factor that our foreign 
competitors have а free market in this country, which 
market our manufacturers find very difficult to defend, and 
its defence requires all their energies without turning their 
thoughts very seriously to the capture of foreign markets. 
It is on account of early legislative blunders that Mr. 
MADGEN pleads, not necessarily for permanent protection, 
but for temporary protection to make some reparation for 
the injustice done to the industry in the early days. To 
some people it will, no doubt, appear too late for such 
reparation to be made, but Mr. MapGEN's view of the 
matter is certainly worthy of consideration in view of the 
depressed state of the industry at the present time. As to 
whether such protection is desirable from every point of 
view we do not profess to express an opinion, but it does 
appear that from the point of view simply of the electrical 
industry something material might be gained. . 

Another point touched upon by Mr. MapGEN is the 
very large number of foreign firms trading under British 
names, One undertaking alone is reported to have 
imported goods to the value of £1,200,000 into Great 
Britain during the past year, and it is said that a 
leading German firm trading under an English title 
advertises that aniong its customers are numbered over 
50 British municipalities. It is only natural to expect 
that articles should be purchased in the cheapest market, 
but it isa little odd that so many municipalities which, 
nominally at least, have the welfare of the working classes 
of this country at heart, should purchase so largely from 
foreign sources. To some extent this may be due to the 
British sounding names adopted by branches of foreign 
firms, making it difficult for the purchaser to discriminate 


between home products and imported articles if he desires 
to do so. 


THE BRITISH ASSOCIATION AT LEICESTER. 
(FROM OUR OWN CORRESPONDENT.) 
Wednesday, July 31st. 

Those visitors who delayed becoming members or asso- 
ciates until to-day will assuredly not leave matters until the 
last moment at future meetings. By 11 o'clock this morning 
all seats for the Presidential Address, with the exception of 
those ia the gallery of the Royal Opera House, had been 
allotted. This is particularly unfortunate for late comers, 
especially in view of the fact that holders of tickets for to- 
night’s function can claim the same seats on Friday evening, 
when Mr. W. Duddell, F.R.S., will deliver a discourse on 
“The Arc and Spark in Radio Telegraphy.” 

The Presidential Address contains little that is of interest 
to readers of The Electrician, for, as it may be imagined, Sir 
David Gill devoted himself almost entirely to his own sub- 
ject of astronomy. For this reason we have given only 
two short extracts from his address. Не did, however, make 
a strong appeal for the adoption of some natural standard 
of length in place of the arbitrary yard,“ and defined 
the metre as “а piece of metal whose length at O?C. at the 
epoch A.D. 1906 is 1,553,164 times the wave-length of the 
red line of the spectrum of cadmium when the latter is ob- 
served in dry air at the temperature of 15?C. of the normal 
hydrogen scale at a pressure of 760 mm. of mercury at 0°C.” 
Now, this result is correct to within one ten-millionth part of 
a metre, and is undoubtedly а much more scientifically accu- 
rate definition than that which describes the metre as a frac- 
tion of the earth's quadrant and is known to be hopelessly 
wrong. It is to be hoped therefore that the wave-length defi- 
nition will be adopted universally, and we shall then hear the 
last of the rod of metal, with lines ruled on it, which is kept 
in a Government office. 

During the day a Council meeting of the Association was held. 

This was followed by а meeting of the Sectional committees 

and then of the General committee, at which the report of 

the Council for the year 1906-1907 was received and adopted. 
Thursday, August Ist. 

So far as the general public is concerned, the interest 
attaching to the British Association reached its maximum for 
the last 12 months yesterday, with the delivery of the Presi- 
dential Address, and another maximum will not occur until 
the next Presidential Address is delivered. "This is evidenced 
by the fact that the daily press gives а great deal of space to 
the president and almost ignores the authors of Papers. 
For those, however, who take more than a passing interest in 
the affairs of the great British Association, Wednesday's pro- 
ceedings partook of the nature of a preliminary canter, and 
the really serious work began to-day. In Section С 
(Engineering) Prof. S. P. Thompson, F.R.S., delivered his 
presidential address, which was not a whit less brilliant than 
the former literary and scientific efforts which have charac- 
terised Dr. Thompson's career. He commenced with a sym- 
pathetic reference to the death of Sir Benjamin Baker, and 
then proceeded to consider the interaction of abstract science 
and its applications. As will be seen in another column, 
he maintained, first of all, that the pursuit of scientific 
research for its own sake, or as an adjunct to indus- 
trial advancement, depended entirely on the person con- 
cerned. Some people could not carry out an investigation 
unless they had the application of the results as a goal, while 
with other people the commercial application of a discovery 
was а matter of small importance, and they could not take it 
into account during the progress of their work. Не then 
instanced cases of industrial applications which actually com- 
pelled further scientific research. His comparison of the con- 
dition of the electric motor in 1857 and in 1907 was extremely 
interesting. In 1857 a Paper was read before the Institu- 
tion of Civil Engineers by Mr. Robert Hunt, F. R S., 
the title being “Оп Electromagnetism as a Motive 
Power.” This Paper was followed by a debate in which 
Grove, Smee, ‘Tyndall, Cowper, Joule, Bidder and 
Stephenson all condemned the idea of electric motive 
power as impractical and commercially impossible! Prof. 
Thompson next dealt with the education and training of 
engineers, and strongly advocated the study of mathematics 
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by engineering students, under the direction of an engineer 
teacher. Discussing the teacher of Mathematics Prof. 
Thompson said: ‘ Were he a heaven-born senior wrangler, 
he is the wrong man to teach mathematics if he either dispises 
or is ignorant of the ways in which mathematics enter into 
engineering." 

The Presidential Address of Sir Philip Magnus to Section L 
(Educational Science) dealt principally with elementary,educa- 
tion, and only at the conclusion was secondary or university 
education referred to. Most people will agree with Sir 
Philip that university education in this country has suffered 
much at the hands of the unscientific reformer. Our con- 
ception of the functions of a university has undergone many 
violent changes. Between the ideal of the University of London, 
prior to its reorganisation, and that of a medisval uni- 
versity, in which students were never plucked, obtain- 
ing their degrees whether they did their work well or 
badly, there have been many variations, but he thought 
it might be said that, recently at any rate, we had 
come to realise the fact that our universities, to fulfil 
their great purpose, must be schools for the prepara- 
tion of students for the discharge of the higher duties 
of citizenship and professional life, and institutions 
for the prosecution of research, with a view to the 
promotion of learning in all its branches. Examina- 
tions for degrees, necessary as they were as tests of 
the extent of a student's acquired knowledge, must be regarded 
as subordinate to these two great functions. 

Of all the presidential addresses perhaps none was more 
interesting than that of Prof. A. Smithells, F.R S., to Section B 
(Chemistry), which commenced with a consideration of igni- 
tion temperatures of gases. It is proposed, by the way, that 
there shall be a joint meeting of the engineering and chemical 
sections to discuss this question. Prof. Smithells then pro- 
ceeded to add a few more remarks on the question of the 
atom and, of course, his view is that of the chemist as distinct 
from that of the pure physicist. He refused to admit that the 
chemist should also be a mathematician, but urged that he 
should rathcr be a skilled craftsman and an exact experimenter. 
The presidential address of Prof. А. E. Н. Love, F.R.S., to 
Section A (Mathematics and Physics) consisted entirely of a 
dynamical theory to account for the shape of the earth, and 
was therefore of no direct interest to electrical engineers. 


— 


ON THE DISCHARGE OF CONDENSERS CHARGED 
BY TRANSFORMERS, AND ON THE REGULATION 
OF RESONANCE TRANSFORMERS.* 

BY A. BLONDEL. 


Summary.—The author considers the working of transformers used for 
the production of oscillations, and investigates the conditions determining 
the nature of the secondary discharges. 


For several years past the oscillatory dischurges of condensars 
required in connection with wireless telegraphy have in some cases 
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Fido. 1.--Рлавлм or Cincurrs or Resonance Trans- 
FORMER IN THE GENERAL CASE, ASSUMING THE PRIMARY 
CURRENT TO BE SUPPLIED BY Mains А AND В. 


been obtained by the use of alternating current transformers, the 
condenser being connected across the secondary of the transformer. 
Soon after the introduction of this method, it was found advanta- 
geous to use a condenser of definite capacity, as a greater or smaller 
capacity did not give as good results. The value of this capacity 
was found to lie in the neighbourhood of that required to produce 
resonance. 

. Such an arrangement of transformers with condensers in the 


* Abstracted from L' Éclairage Electrique. 
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secondary circuit adjusted for resonance is in use at the large wire- 
less telegraph station at Nauen, near Berlin, the transformers being 
of the open magnetic circuit type. | 

The theory of this method of obtaining oscillations does not 
appear to be quite clearly understood, as it seems to be tacitly 
assumed that the best results can only be obtained by adjustments 
in the secondary circuit. It may, on the other hand, be shown 
that equally good results are obtainable by adjustments of the 
primary self-inductance, and by the use of transformers of the closed 
magnetic circuit type having reactance coils in their primary and 
secondary circuits. The general arrangement of а resonance trans- 
former is shown in Fig. 1, in which T is the transformer, 1 and 2 
being its primary and secondary windings respectively, 5, and 5, 
the additional self-inductances in the two circuits, A and B the 
supply mains, and C the condenser; L, being the primary of the 
oscillation transformer. 
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Too much stress has been laid on the desirability of obtaining 
exact resonance, as if the object were in all cases an increase in the 
secondary voltage; whereas the main interest of such an arrange- 
ment—so far as wireless telegraphy is concerned— lies in the vari- 
able state of oscillation which occurs when the natural period of 
vibration of the system more or less closely approaches the period 
of the supply circuit, without necessarily being exactly equal to it. 

The problem has been investigated by the author in two ways. 
First, by an analytical method ; and secondly, by means of oscil 
lograms. The latter fully bear out the conclusions arrived at by the 
first method. | 

The nature of some of the various discharges obtainable is illus 
trated in the following series of oscillograms. 

In Fig. 2 are shown three curves, the first of which, A, represents 


the wave of primary P.D. The second, B, represents the P.D. 


across the condenser terminals; and the third, C, the discharge 
current. The discharge or oscillation circuit contains an additional 
self-inductance. We have in this case a а discharge during each 
alternation of the primary P.D. Such discharges are obtained whea 
the natural period of vibration of the secondary circuit is consider- 
able and when the disruptive P.D. across the discharge electrodes 
is in the neighbourhood of the maximum of the P.D. wave which 
would be produced across the condenser terminals if the discharges 
were suppressed. 

Several discharges per alternation may be obtained if the disrup- 
tive P.D. is considerably below the maximum of the secondary P.D. 
wave, and if the nat period of oscillation of the secondary cir- 
cuit is short in comparison with the period of the supply circuit. 

The interval between two consecutive discharges may be con- 
trolled by adjusting the natural frequency of oscillation so that it is 
in the neighbourhood of the frequency of the supply circuit, and 
the effect desired may be obtained either by resonance or by the 
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Fic, 8.—OsciL.LoaBAMs. А is secondary pressure, B the pressure at condenser 


terminals, and C the pressure of the mains. 


production of beats. An analytical investigation of this case shows 
that the resultant waves of P.D. and current are obtained by super- 
posing on the normal steady waves which occur when the dis- 
charges are suppressed (by sufficiently separating the discharge 
electrodes), two damped disturbances, one of which is of а periodio 
character, and is of great importance, while the other is non- 
periodic and is generally negligible. The result of this superposition 
is а wave of condenser Р.Р. of varying amplitude. In Fig. 8 are 
shown waves exhibiting such beats. А is the wave of primary 
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current during the variable period immediately after the switch has 
been closed and before a steady state has been reached, B is the 
corresponding wave of condenser P.D., while C is the primary 
P.D. wave. The curves refer to the case of an additional self- 
inductance in the secondary only, this self-inductance being less 
than that ешге to produce complete resonance. The dis- 
charge electrodes were separated so far that no disruptive dis- 
charges of the condenser could take place. The beats, or alternate 
increase and decrease of amplitude in the waves A and B, are here 
well marked. If now the discharge electrodes be brought nearer 
each other until disruptive discharges begin to take place, we obtain 
the curves shown in Fig. 4, It will be seen that after each disrup- 
tive discharge the amplitude of the P.D. wave across the condenser 
progressively increases until the instantaneous P.D. becomes high 
enough to bring about & disruptive discharge. In this way the 
disruptive discharge may be adjusted to take place once in every 
few periods instead of taking place twice during each period, as in 
Fig. 2, where the conditions are far removed from resonance. 
Effects similar to those shown in Fig. 4 may be obtained by intro- 
ducing self-inductance into the primary alone. 

It will now be seen how, by working in the neighbourhood of reso- 
nance, and by choosing a suitable value for the disruptive P.D., it ia 
possible to prevent a disruptive discharge from taking place during 
each half-wave, the excessive heating of the discharge electrodes, 
which gives rise to a singing arc, being thereby avoided. 

The design of & suitable resonance transformer for producing the 
effects considered is a matter of great complexity, which requires 
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Го. 4.—Osciutocrams, А is the primary current, B pressure at 
the condenser, and C pressure of mains. 


due consideration of the damping effects produced by the resistances 
and by the iron losses. The superiority of the open magnetic 
circuit transformer for this purpose has by no means been estab- 
lished; but in any case the additional choking coils should have an 
open magnetic circuit. A good combination is obtained by employ- 
ing an ordinary transformer having choking coils of the open 
magnetic circuit type in its secondary. 


TARIFF COMMISSION. 


In what follows we give the evidence of Mr. W. L. Madgen, 
managing director of the Brush Electrical Engineering Co. 
(Ltd.), before the Tariff Com mission. Hitherto the electrical 
industry has not received much attention at the hands of the 
Commission :— 

The Brush Company employs about 2,000 hands and is primarily con- 
cerned with the manufacture of electrical machinery, but it has established 
auxiliary departments for stationary and locomotive steam engines, and 
railway and tramway rolling stock. By establishing these subsidiary de- 
partments we can turn out a complete electrical tramcar, or supply an 
electrical tramway or railway, laid down and equipped complete. 

I wish to draw attention to certain aspects of the electrical manufac- 
turing industry in this country of which political controversialists, the 
Press, and the general public appear to be ignorant. The points which I 
should like to make prominent are, firstly, the very serious effect of past and 
mistaken legislation in retarding the establishment and development of 
electrical manufactures in England; and, secondly, the extraordinary 
proportion of the electrical machinery and apparatus in this country 
which has been manufactured abroad, but which bears the names of com- 
ponies registered in England, and is, therefore, necessarily supposed to 

the product of British labour. 

It is now admitted that early electrical legislation in this country was 
misguided. Parliament itself admitted as much when, in 1888, it re- 

ed the purchase clauses of the Electric Lighting Act of 1882, which, 
y its harsh restrictions upon private enterprise, had made electric supply 
business commercially impossible in the intervening period. The 
Tramway Act of 1870, which, of course, did not contemplate electric 
traction, was crudely applied to the new conditions, and operated in 
the same way to discourage the conversion of horse tramways. The 
demand for electrical cap meng in these early years was, therefore, 
restricted, so that British firms had small encouragement to establish 
works for its manufacture. When some years later the demand did 
arise, it was impossible for the experience and the trade to be suddenly 
created, and consequently foreign makers easily secured a firm footing in 


the British market and in the unprotected markets abroad. Great 
factories had been established in the United States, Germany and else- 
where before the British firms began to overcome the preliminary legis- 
lative difficulties. The consequence is that to this day the British 
manufacturer is engaged in an uphill struggle with the competition of 
these older and more powerful foreign firms, which, when it suits the 

exigencies of the moment, can dump their goods into England at prices 

unapproachable by British firms. A British manufacturer rarely tenders 

for any important contract without expecting to find that American and 
German companies have offered a lower price, apparently based on the 
cost of labour and material with a contribution towards reducing the 

incidence of their administration and general charges upon the cost of 

production for their protected home market. It was the opinion of such 

an eminent authority as the late Sir Frederick Bramwell that this un- 

fortunate error of the Legislature, which so effectually discouraged elec- 
trical manufacture during that vitally important initiatory period, had 
for ever lost to England any hope of establishing effective competition 
with foreign countries. That this blunder of Parliament was a main 
cause of England’s backwardness in the manufacture of electrical ma- 
chinery is further evidenced by the flourishing condition of British 
makers of electric cables, who are certainly second to no American or 
Continental rivals. In their case the business was founded for the pur. 

pose of submarine telegraphy in the first place, and the manufacturers 

had the good fortune not to cross the path of a Legislature over- 
zealous for the cause of public ownership of undeveloped industries. I 
claim on behalf of the British electrical manufacturer that Parliament 
owes a debt to the trade, and that it should make reparation 
for the injustice of which it wae guilty in the critical decade when 
rival commercial nations were eagerly catering for the immediate and 
future electrical requirements of the world. Parliament should now 
provide that the British electrical manufacturer should have at least a 
few years’ breathing space during which he may make up for the loss of 
those invaluable early years. Ever since, foreign competition has been 
hitting him while he is down, and unless he is granted ап opportunity of 

gaining a foothold by the temporary restriction of free importation, it is 
difficult to foresee much improvement in the present position. It is use- 
ful to recall that the political economists upon whose theories the free 
trade policy was based acknowledged the expediency in certain cases, as, 
for example, in newly-developed Colonies, of temporary protection, recog- 
nising that otherwise the establishment of manufactures was scarcely 

possible. Great Britain is practically in this position in regard to the 
electrical industry, and the past action of the Government, which pre- 

vented it from starting level with foreign competition, entitles it now to 

some consideration, 

The other peculiar feature of the electrical manufacturing trades which 
is calculated to mislead the public as to the comparative strength of Great 
Britain in this department of industry, is the extent to which business is 
carried on from branch offices of foreign firms, which are given titles 
apparently describing them as British undertakings. American and 
German manufacturers have opened branch offices under titles which 
appear to rank them amongst home industries. In its report for the last 
complete year of working one of these undertakings disclosed that goods 
to the value of £1,200,000 had been imported from its foreign works and 
sold in Great Britain during the twelve months. The leading German 
firm trading under an English title advertises that amongst its customers 
are numbered over 50 British municipalities. 

Not only in electrical machinery. itself, but in other requirements of 
electric traction and supply undertakings, the home trade has necessarily 
been labouring under serious difficulties. When, for example, electric 
tramways began to be constructed on a large scale in this country, some 
years after they had become the common means of urban transport abroad, 
British firms were naturally at a great disadvantage, having had no 
experience in manufacturing. The cars themselves, owing to their 
unwieldiness, could not so conveniently be imported, but the trucks, 
motors, controllers, trolley wire standards, and other necessaries, were 
supplied from the Continent and America, and as their early experience 
was associated with foreign goods, British users have been slow to over- 
come their prejudice against home products in these lines. When the 
company decided to form a department for the manufacture of trucks, 
the staff met with the greatest difficulty in persuading tramway managers 
to order these articles in preference to the American makes to which 
they had become accustomed, and which had gained their confidence. 
The Brighton Corporation were to order trucks for their tramcars (that 
is, the underframe part), and they had specified a type of American- 
made trucks. We make trucks of that type; we will call it the 
„Jones type. We are not Jones & Co., but we make the 
„Jones type of truck. The American price was somewhat higher 
than ours in this case. We went to the Town Council and repre- 
sented that our trucks were British throughout and were of that 
type, but they said, in effect, No, we want the foreign make.” So 
we got together a meeting of the workmen in our track department and 
asked them to elect their own chairman and to consider the facts. They 
drew up a letter (a very good letter it was) which they sent to the town 
clerk of Brighton, remonstrating against the order going abroad. But 
the order did go abroad. That was the firet case that I know of where 
an employer got his workmen together in a common cause of this kind, 
and they certainly came to the scratch very well. It is, of course, in 
ignorance of such facts that the daily newspapers pose as mentors of 
the British manufacturer when the news is published of important con- 
tracts going abroad. It would be better for the Press to recognise, with 
а good grace, that under the present free import conditions the British 
manufacturer cannot possibly compete successfully on every occasion 
with foreign firms whose home market is preserved. The normal posture 
of the British manufacturer is one of desperate defence of the home 
trade ; that of the foreign manufacturer, free from any anxiety so far as 
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his own territory is concerned, is one of vigorous attack upon the British 
and other neutral markets. The foreign manufacturer has nothing to 
lose in such a contest. It will pay him to export goods on the well- 
known costs formula for а dumping market, but for а British manu- 


facturer any policy of the kind would spell early ruin. It is not any want |: 
of intelligence, enterprise, or industry that handicaps him; it is the | 


crushing economie force behind his competitors, who, with a large home 
market absolutely secured to them, can direct all their energies to the 
invasion of Great Britain and the unprotected areas abroad. If there is 
any validity in the military analogy so frequently used by the Press in 
referring to ‘‘ commercial warfare,’’ how can it be pretended that one of 
the combatants—whose territory is always open to the occupation of a 
multitude of enemies, and who has no opportunity whatever of counter 
attack—is lacking in skill and resourcefulness because he is occasionally 
defeated by the superior forces of his numerous opponents. A fierce 
critical note appeared in a London paper recently touching the order of 
£100,000 worth of steel cars from America for one of the tube railways. 
It was made out to be a pitiable instance of the sluggishness of the 
British manufacturers that there was no factory in the country capable 
of securing this contract. Considering that there had been no previous 
demand in England for such artioles, it is difficult to understand what 
theory of business method could have justified any English firm in 
equipping a factory on the chance that some day or other such a contract 
would be obtainable. The manufacturer who has two markets open to 
him should always be able to overcome the manufacturer who has only 
one, and that one quite unprotected. 

I have frequent business relationg with American and Continental 
merchants and manufacturers and their officials, and I have hitherto 
fail to perceive their alleged superiority so much advertised by the 
British Press. On the contrary, I consider that the highest standard of 
commerojal .ability is to be found in the British manufacturing centres, 
London, Glasgow, Belfast, Lancashire, Yorkshire, Tyneside, and the 
Midlands. . The Britjsh manufacturer has а grasp of his work, is 
strenuous in dealing with it, and is usually a more robust type than his 
rivals. In general he is more of a sportsman than a money-grubber in 
his business, and submits in silence to much unmerited abuse from 
University professors on the one hand and the halfpenny Press on the 
other. The mere fact that without the great economic. advantages 
possessed by foreign protected manufactures British industry has main- 
tained a position of such eminence is sufficient disproof of the absurd 
denunciations of tLe popular Press. Foreign countries have only such 
advantages in respect of processes of manufacture as have accrued through 
greater experience and larger markets. Е 

The rents are probably about the same in this country as abroad ; the 
salaries are higher in America and lower on the Continent. As compared 
with London our rates are lighter at Loughborough. If we went toa 
thoroughly rural place we would not be so hard hit by rates for a long 
time to come, but we should then have that other difficulty, the housing 
for the workmen. | mnm a 

Any reasonable preferential arrangement with the colonies would be 
very beneficial indeed. We export to the colonies, and have recently 
seoured our first order for Canada, owing to the preferential tariff. They 
discriminate in our favour to the extent of 10 per cent., and by reason of 
that 10 per cent, we were just able to secure the contract for the rolling- 
stock for an inter-urban line. | 

If we had a moderate duty, capital would be attracted into the elec. 
trical business. It should be а very great British industry. | 

Our firm alone employs some 2,000 men, and that means a living for 
some 5,000 people. With a reasonable protection we could easily double 
that. In fairness to ourselves and to the rest of the community a duty 
of somewhere between 5 and 10 per cent. would be reasonable. It has 
been a terribly uphill task, and many other firms have gone down by the 
way. The failures have been numerous, but not for the want of а 
endeavour, The duties would not raise prices appreciably. Internal 
competition would be against that. I have heard often that the result of 
protected trades is combinations, but these combinations never seem to 
last. The duties would unmask those houses that adopt British names. 
There is a certain sentiment, which is not always shared by corporate 
bodies, Iam sorry to say, that actuates our fellow countrymen towards 
home-made stuff, and it must be in order to get round that that these 
firms pose under British names. 


CORRESPONDENCE. 


ILLUMINATION OF SIDE STREETS. 
TO THE EDITOR OF THE ELECTRICIAN. 


бїк: In connection with your leading article on the above sub- 
ject, the figures given below may possibly be of interest. The 
electric light tests were made in College-place, N.W., a typical 
“side street," in which the St. Pancras Electricity Depart- 
ment have erected a number of different lamps with a view to 
comparing their relative merits under working conditions. The 
incandescent gas lamps were tested in a neighbouring street 
(Camden-street, N.W.). | 

The measurements were made along the curb with a Trotter 
“ Universal” photometer, the screen being kept horizontal 
throughout. In anarticle which I recently contributed to one 
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: Relative cost 
Watts rages Mean of gas and 
T Pet oand le- current (at 
уре of lamp. per hour ft to Id. per unit 
ost. per С “р ? 
р at, 20 уйв.| ог 2/2 per 
роз | 1,000 cub. ft.). 
Tantalum lamp in Beason- Harrison 
ПИШЕ A 8L5| .. 0085 1:0 
Osram lamp in Reason fitting 1050| .. | 0098 | 1:2 
Bastian mercury vapour lamp ....,1320| .. 0:088 1:55 
Tantalum in Loftus lantern ......| 815| .. 005 | 18 
Low-pressure gas burner.......... .. 1425 0-04 2:1 
Nernst lamp in Holophane globe. 1100 | 0:05 2:5 


of your contemporaries I gave my reasons for considering that 


the average illumination in candle-feet per yard length of 


street afforded a true criterion of the value of street lighting. 


.Whether, however, my contention be justifiable or not, the 


above figures aro strictly comparable, being taken uuder pre- 
cisely similar conditions. The height of post was in each case 
10 ft. 4 in. and the lamps were placed along the curb. 

One point which these figures bring out is the importance of 
reflectors, and in this respect gas is specially handicapped 
owing to the impossibility of keeping reflectors of any descrip- 
tion clean and untarnished. | 

If only station engineers could be persuaded to make a few 
simple illumination tests in their own districts, so as to have 
authentic figures to lay before the lighting authorities, instead 
of mere estimated candle-power, their task would be a very 
much easier one. бо long as it is simply a question of jug- 
gling with candle powers the gas “ expert" is facile princeps.— 
Iam, &c., KENELM EDGCUMBE. 

87, Victoria-street, S.W., July 30. 


+ 


 DOUBLE-GIRCUIT SINGLE-PHASE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN.. 


SIR: І am sorry to see that “Abstractor of the Article” 
thinks it necessary to abuse me because I happen to differ 
from Mr. Osnos ; I think that ‘Abstractor ” will find it more 
profitable to consider his technical remarks more carefully 
instead. DET | а 

If Mr. Osnos does not wish to be misunderstood, he ought, 
to define the meaning of all his symbols. І made an honest 
attempt to understand his article, but evidently failed, and am, 
therefore, very much obliged to the “ Abstractor " for explain- 
ing to me that v,N, is not the flux of mutual induction, as I 
took it to be, but is a hypothetica! flux. This explanation 
throws a vivid light on Mr. Osnos' theory ; since the resultant 
torque T of his motor depends on v,N, (see formula (1) p. 515), 
and since that flux is hypothetical, it follows that his resultant 
torque is also hypothetical! I trust it is better than that. 
Perhaps “ Abstractor" will consider this point. If he does, I 
hope he will take the opportunity of saying what N, stands 
for.—I am, &c., VAL. А. FYNN. 

Basel, July 27. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Perhaps you will kindly allow me to offer the follow- 
ing remarks on Mr. Fynn's letter. 

Any actually existing physical quantity T may, for purposes 
of mathematical treatment, be regarded as made up of any 
number of hypothetical components T,, T., Т., &c., so that we 
may always write T = T, T T. ＋ Tj. The components T, T., T, 
may have any values whatsoever, and are only subject to the 
condition that their sum be equal to the actually existing 
quantity T. In a special case the decomposition of T into its 
hypothetical components may happen to be effected in such 
a manner as to make T,= - T, and hence T=T,. Thus the 
provisionally hypothetical quantity T; may obviously turn out 
to be, on closer investigation, equal to the real or actually 
existing quantity T. All this is very elementary and obvious, 
but it does not appear to be so to Mr. Fynn, who, with а note 
of triumph, exclaims that if T, be hypothetical, it cannot pos- 
sibly be equal to the real torque Т! 

The symbol N, stands for the hypothetical flux due to the 
short-circuit current which passes between the brushes a—i.e., 
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N, denotes the flux which would be produced by 1,5 if the 
stator ampere-turns i,2,, were suppressed, 

The method of hypothetical fluxes employed by Mr. Osnos in 
his investigation needs no defence at my hands; it has been 
so largely used by many well-known writers that I can only 
express surprise at Mr. Fynn’s apparent ignorance of it. 

Lastly, I fail to see that my comments on Mr. Fynn's first 
letter contain anything which might be described as “ abuse." 
—] am, &c., ABSTRACTOR OF THE ARTICLE. 

[This correspondence is now closed.—Ep. E.] 


NEW STEERING CONTROL FOR TRAMCARS. 


A system of steering control, which embodies a new principle in 
the connection of wheels and axles to bi rail trucks or vehicles, has 
been invented by Mr. J. S. Warner, who claims to have demon- 
strated that in order to avoid excessive flange friction and excessive 
wear of wheel and rail treads, the planes of the wheels must be 
slightly changed continuously, or, in other words, any two axles 
should never be parallel to each other except for an instant occa- 
sionally. 

The radial action of а car equipped with this steering control is 
stated to be more perfect than with any other known device, 
although the actual set of the wheels on curves is dependent, not 
only on the curvature, but on the weight, speed, wheel-base, length 
and height of the car. So delicate is the suspension of a car that 
when standing still the whole vehicle may be swayed horizontally 
with an amplitude of 3in. or 4in. with one hand. The Warner 


Gear CONNECTING AXLE Boxes To MAIN FRAME. 


Engineering Co. claim that the car-body runs with a minimum of 
shock and vibration in an almost mathematically straight line. It 
is said to be impossible for the wheels, which are continually steered 
round the inequalities in the track (thus giving a maximum of 
rolling with a minimum of skidding), to communicate the slight 
track deviations to the car-body. 

A rigid four-wheel truck, with the gauge clearance necessary in 
practice, however equal the wheels or dead parallel the axles may be, 
will generally set on the track so that in a few yards it has run 
hard against the flanges to one side, and when the flange pressure 
has reached a certain maximum, or when a slight kink in the track is 
encountered, the front wheels of the car are skidded right over to 
the other side, and in a very short distance the reverse sway occurs. 
This action of parallel axles or rigid trucks can be easily observed 
by glancing along the side of most single truck tram cars, and 
gives rise to corrugation. 

The figure shows the gear for connecting the axle boxes to the 
main frame ofthe car. The links shown on either side of the axle 
boxes swing at an angle to the main frame, passing through radial 
slots in the yoke bridge, which is the bar passing under the axle 
boxes, and connect to knuckle joints concealed inside the journal 
box springs. The pins passing through the lower ends of these 
links are set radially to the king pin in the centre of the car. In 
order to produce а movement which is the mechanical equivalent 
of this at the upper end of the links, where the space does not 
permit of the pina being set radially to the king pin, pins parallel 
to the axle are employed, passing through a bridge piece which 
rocks transversely on the axle box, while at the same time the axle 
box itself tilts or rotates to and fro upon its journal. We are 
informed that a number of cars are being converted to this system, 
including some for the Metropolitan Electric Tramways (Ltd.). 
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DUST-PROOF TWIN CARBON ARC LAMPS. 


The British Thomson-Houston Co. of Rugby have lately designed 
and placed on the market a twin carbon arc lamp, which is said to 
be especially suitable for outdoor use, or in foundries and such 
places where there are corrosivefumes. Fig. 1 shows an external 
and Fig.2 an internal view of the lamp. The line resistance is of the 
external pattern and suitable for mounting in a pole base or on the. 
wall. With this arrangement the lamp runs much cooler and 
allows the casing to fit closely and completely cover the working 
parts. The lamp is said to be suitable for single operation on high- 
voltage circuits, and in many cases is claimed to have an advantage 
over the two-in-series type, especially for shop and office lighting. 
It has two arcs in series within the enclosing globe and consumes 
about the same energy as the 5.ampere series multiple lamp. It 
gives a steady white light. The carbons are расса close together, 
and to the observer the effect is the same as if the light emanated 
from a single arc. The negative carbon holder is so arranged that. 
no shadows are cast. 10mm. carbons are used, and with 12 in. 
upper and 5in. lower the lamp will burn approximately 100 hours. 
The series coil is wound with a patent enamelled copper wire, 
which is said not to be affected by heat or moisture. ! 


Fic. 1. Fic. 2. 


The lamp is designed to operate singly on from 200 to 250 
volt direct-current circuits, and can be adjusted to take from 2°75 
to 8:5 amperes. All the working parts are very accessible, and 
they can be easily removed for repair or replacement. The overall 
length is 243 in, and the weight, including casing and reflector, 17 lb. 


PARLIAMENTARY INTELLIGENCE. 


RADIO-TELEGRAPHIC CONVENTION. 


In the House of Commons on Tuesday, Sir E. SASSOON’ moved the 
adjournment of the House to call attention to the declared intention of 
His Majesty’s Government to ratify the Radio-Telegraphic Convention 
of Berlin, 1906, without affording the House au opportunity of discussing 
the subject. He said the evidence given before the Select Committee 
revealed points of doubt which had hitherto been unsuspscted. The 
Convention was bound to affect the commercial needs and strategic 
interests of this country, and the evidence left it doubtful whether the 
leap in the dark did not involve a risk offering no compensating advan- 
tage. If the Government were actually committed to ratification then 
the reference to the Committee was perfectly superfluous. It was 
said that if we adhered to the Convention, and it was desired that 
modifications should be made, Great Britain would have no more 
voice in the matter than Persia or Uruguay, countries which had 
no sort of connection with wireless telegraphy. It would be time 
enough to say that wireless telegraphy was comparable to telephones 
and cables when wireless services were in an acknowledged financial 
position, and when they had uniform rules of working, with due means 
of calculating charges. They were told that, if things went wrong, all 
they had to do was to retire from the Convention ; but would it be pos- 
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sible to revert to the present state of things when such a delicately-poised 
mechanism as the wireless installation was involved? So far as he had 
been able to gather, the members of the Committee of Defence had not 
had their minds collectively drawn to the bearing of the Convention. 
Mr. 8. GWYNN aeconded the motion. He had regularly attended the 
sittings of the Committee and carefully considered the bearing of the 
Convention, and he was strongly opposed to ratification. He believed the 
one purpose of the Convention was to break up the Marconi Co. and to 
destroy the regulations with which the company had surrounded their 
organisation. It was suggested that the Convention would give freedom 
in that matter to the Navy, but it was evident that the same result could 
be got by the issue of licences to use wave-lengths other than those used 
by the Admiralty (viz., from 600 to 1,600). They were told that the 
object of the Convention was to avoid the interference which occurred at 
present. He maintained that the only true way of avoiding interference 
was to leave the matter to be dealt with by every receiving station and 
transmitting station. The Convention proposed a mechanical and 
inconvenient code of regulations which would stereotype inter- 
ference. He protested against the unfair use made of the term 
“ monopoly" in connection with the Marconi Co.’s endeavour to 
safeguard their interests. That company were the only people who 
could sell a particular article. In that sence only were they monopolists. 
But a monopoly like that was a most creditable one; it rested not on 
privilege, bat upon efficiency. They wero first in the field, and they had 
created their position with no help from the Government and no re- 
sources that were not equally open to everyone. To his mind the 
strongest objection to the Convention was the stereotyping of the wave- 


engths. 
Mr. HALDANE, replying to Mr. Gwynn, pointed out that Mr. Marconi, 
like other inventors, sold his rights to a powerful company, and it was 
with a company that controversy was at present maintained. That being 
£0, he thought questions of sentiment were a trifle out of place. The 
real question was whether the Government, following out the policy of 
the previous Government and carrying it to completion, had done right 
in entering into an international Convention whereby each nation should 
put into its licences a clause compelling those who obtained those licences 
to accept messages from other systems, Surely it was more in the interests 
of humanity that there should be the utmost freedom of intercommunica- 
tion than that there should be the restrictive system which existed at present. 
It was not a qus'ion cf lureaucratio pressure. What was the situation 
in regard to those who made use of wireless telegraphy? Under the law 
of this, апа he should think of every civilised, country the matter was 
regulated by the State. In 1903 various subjects in connection with 
wireless telegraphy were discussed at the Berlin Conference, and, among 
others, the subject of intercommunication was reserved for a future con- 
ference. The Post Office took the courge of making provision for the 
possibility of this Convention being signed. They were then passing the 
Wireless Telegraph Act of 1904, which gave them control over the licences 
and at the same time they were negotiating with the Marconi Co. for the 
terms upon which they should carry on the business, and they eventually, 
in August, 1904, came to an agreement which contained a clause to which 
he invited the attention of the House, because it disposed once and for 
ever of the contention that the Marconi Co. had a monopoly which was now 
being unjustly taken away. Clause 10 of that agreement stated that, in the 
event of His Majesty’s Government adhering, for the United Kingdom, toa 
convention, the company undertook to observe in the United Kingdom and 
on British ships the provisions of article 6 of the Convention and avy 
detailed regulations made thereunder, and among the regulations was one 
by which the company undertook to accept the obligation of inter- 
change and communication without assistance or reservation, but with- 
out prejudice to their patent rights. Those patent rights were not affeoted, 
the brozd ground of the agreement being that, notwithstanding the Mar- 
coni Co. had made stipulations with other people, they bound them- 
selves to give up their rights if the Post Office entered into such a 
Convention as was now entered into. That removed any contention as 
to hardship on the Marconi Co., and the Government were justified in 
making the agreement in the public advantsge. The Convention was 
confined to communication between shore and ship, not between ship 
and ship, or between land station and land station. That class of com- 
munication was untouched. The Admiralty were kept outside, for they 
did not wish their instruments to be hampered by the obligation to 
receive other messages. The true purpose of the Convention was to 
make sure that any ship, whatever the system, should be able to com- 
municate with the shore she was approaching. The Admiralty, the 
Army, the Post Office, the Committee of Imperial Defence and Lloyds 
all approved the Convention. They had all the men of science on their 
side, with the exception of the distinguished gentleman (Dr. Fleming), 
who was the adviser of the Marconi Co., and Mr. Marconi himself. So 
far ав be knew, with the exceptions he had mentioned, the whole body of 
science was with the Government. 

Mr. GWYNN said there was no witness on the abstract question of 
science. The evidence of the scicntific witnesses, except in the one case 
of Mr. Charles Bright, was for some company interested. 

Mr. HALDANE said then he would: not put it higher than that there 
was а considerable body of scientific opinion in favour of ratifying the 
Convention. The Canadian standard form of licence was exactly that 
for which the Government were contending. The Colonial Premiers 
aleo took, so far as he knew, exactly the view of the Imperial Govern- 
ment. The Government thought it expedient, in the interests not only 
of public convenience, not only of international amenitics, but of business 
—and, for that matter, of humanity—that there should be the freest 
poseible interchange of messages between ships and the stations they came 
near. The Convention left the control in their bands. All they were aiming 
at was to get otber nations to agree on a system they might all adopt. The 
. Admiralty were satistied that that plan would be useful in case of war. 


The War Office was satisfied that there were great advantages in the sys- 
tem from a military point of view. The Post Office were satisfied, as 
was also the commercial world. The contrary view was only held by 
those who claimed for themselves some sort of monopoly right; but 
there was no question of monopoly right here; for he contended that the 
Marconi Company contracted themselves out of any such monopoly 
right. The Government had thought the matter out thoroughly, and had 
entered into the Convention because they believed it to be a good one. 
Unless, therefore, the House carried the motion now submitted, they 
proposed to proceed forthwith to ratify it. 

The motion was, by leave, withdrawn. 


ROYAL ASSENT. 
j ded following Acts of Parliament received the Royal assent on 
uly 26 :— 

Electric Lighting Orders Confirmation (Nos. 1, 2, 4 and 5), Portobello 
and Musselburgh Tramway (Levenhall Extension) Order Confirmation, 
Brighouse Corporation, London United Tramways, Great Northern and 
City Railway, Devonport Corporation, Central London Railway, King’s 
Norton and Northfield U.D. Council, L. and N.W. Railway, Electric 
Supply Corpn. 


LEGAL INTELLIGENCE. 


— eram 
De la Valette v. Riches & Co. 


Before Mr. Justice Walton and a common jury the hearing was соп. 
cluded on Tuesday of this case, in which plaintiffs claimed for balance of 
goods sold and delivered. This claim was admitted, and the case was 
heard on a counterclaim, on which damages were claimed for alleged 
breach of contract. 

It was alleged that in March, 1905, it was orally agreed between plain- 
tiff and Mr. G. T. Riches on behalf of defendants, that the latter should 
be the sole representatives of plaintiff in Great Britain and Ireland for 
the gale of plaintiff's patent magneto igniters and the parts of the same 
until plaintiff’s patent should be taken over by a company ; and that in 
the meantime plaintiffs should pay to defendants commission on all goods 
sold to any customers within the radius mentioned. It was urged that on 
Sept. 22, 1906, by a letter, plaintiff refased to continue the agency and 
to supply defendants with the patent igniters, although the patent had 
not been taken over by any company. 

The defence in the counterclaim was that plaintiff did not make the 
agreement alleged, and that no period in which defendants should act as 
plaintiff's agents was mentioned. 

Evidence as to the terms of the contract having bern heard, 

The jury found for defendants on the counterclaim and awarded £750 
damages. 

After hearing arguments on a point of Jaw, his Lordship reserved 
judgment. 


Electrical Ageing of Flour.—J. N. Alsop's Patent 14,006, 1903. 

Mr. Justice Parker has concluded the hearing of the petition for the 
revocation of this patent. The facts were set out in our last issue. 

Mr. A. J. WALTER, for petitioners, said it was admitted that the process 
did not increase the nutritive properties of flour, and contended that if 
a patent did not do one or more of the things claimed it was bad. 
Respondents had sought to amend by striking out the whole body of 
the specification dealing with the effect of the process inincreasing the pro- 
teids, but the patent would never have been granted if it had been 
explained that it was for two inventions which could be reparated, one 
for bleaching the flour with oxides of nitrogen and the other 
for increasing the proteide, The patentee did not say how the 
effect of bleaching was produced. There was no detail and there was 
nothing as to the voltage or the amperage of the current. The patentee 
stated as the fundamental basis of his process that he produced а gas 
which he did not know the composition of. The whole foundation of the 
letters patent that he obtained was that he had discovered а new means 
of producing proteids and diminishing the starchy compounds, It was 
to do that and incidenta!ly to bleach that the letters patent were taken 
out. The patentee now desired to say that the process would be the 
same as that which he designed although it did not alter the chemical 
comporition of the flour. 

Mr. Justice PARKER, in giving judgment, said that if a patent was 
taken out for а result which could not be produced, the consideration 
failed, and if it was for & process producing two results, and only one was 
in fact produced, the consideration partially failed. On that ground 
the patent in this case was invalid. The gases produced by a 
disruptive discharge of electricity were, according to the evidence, 
NO, a trace of ammonia, and, if copper electrodes were used, 
a slight trace of ozone. The МО on contact with air was partially 
oxydised making NO,,, №0,, N,O;, and if the air contained vapour a 
little nitric acid. If copper electrodes had been used there might be yet 
another oxide, NO,. The trace of ammonia was во slight that it might be 
ignored, and the specification did not insist on copper electrodes. The 
gaseous medium, therefore, consisted, for practical purposee, of four oxides 
of nitrogen with a little nitric acid, the whole diluted in air. NO if 
used alone did not bleach flour. NO, N,O, and N,0; did, and nitric acid 
did, if not directly, at any rate by reason of the production of nitrogen 
peroxides when it came in contact with atmospheric air. They had this 
curious result, that the patentee claimed a process of bleacbing by the 
use of five constituents diluted in air, four of which would bleach flour 
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and were disclaimed, while the other had no bleaching effect. 
gaseous medium was practically the same as that produced under 
Andrews’ specification, and there was no subject matter for a patent in 
producing it electrically instead of chemically. It had been suggested 
. that he should give leave to further amend the specification, but he 
thought no amendment which could be made would obviate the defects 
in the patent. 
The petition was, therefore, granted, with costs. 


R. N. Cunningham v. Marylebone Borough Oouncil. 

At Marylebone (London) County Court on Friday last plaintiff claimed 
£86 odd for work done and goods supplied. Two amounts had been paid 
into Court. 

Mr. DRURY, for plaintiff, said that in 1905 the Council decided to 
change their voltage from 100 to 240, and one of the conditions of ths 
change was that they bad to make good to consumers all lamps, fittings, 
Ko., rendered useless by the change. Plaintiff sought to recover £45 for 
a motor-generator which had becom? necessary by reason of the change of 
voltage and which he had purchased on defendants’ order. The second 
item (one of £20) was in respect of new arc lamps which plaintiff, as a 
contractor to the Council, had supplied to an Edgware-road dealer on a 
Borough Council official’s order, and the remainder of the claim was for 
balance of different accounts for work done for defendants. 

PLAINTIFF said he did a large business in charging accumulators, 
and when the supply was changed to 240 volts his position would natur- 

‚ ally be made worse, and it was for that reason that the generator was 

suggested and finally ordered by defendants. Опе of defendants’ engi- 
neers gave plaintiff permission to order new arc lamps for the job he was 
doing for the Council at Edgware-road. 

For the defence it was submitted that the generator was ordered to 
compensate plaintiff as consumer at Seymour-place for any inconvenience 
suffered in the change of system. As there was no current previously 
supplied to one of his addresses the Council would not have agreed to 
supply the generator there, inasmuch as it would have been plaintiff’s 
place in starting the installation to have put in all fittings, &o., necessary 
for such installation, The Council's engineer denied having given plain- 

tiff permission to order four arc lamps, but said that a payment had been 
made for the loan of lamps at the address in question. 

His HONOUR awarded plaintiff £25 odd—£18 for the arc lamps, 
£2. 19s. 11d. in respect of balance from accounts and £5 for loss sustained 
at Seymour-place. He said he did not think plaintiff could recover for 
the generator, inasmuch as place seemed the essence of the contract 
between the parties. This verdict was irrespective of the sum paid into 
Court. 


— ed ea —————— M —— | 
Hay v. Northern Counties Electricity Supply Co. (Ltd.) 


At the West Hartlepool County Court on Friday, bis Honour Judge 
O'Connor was engaged for seven hours in hearing this action for 
damages in respect of noise and vibration at plaintiff's house, alleged to 
have been caused by the machinery at defendants’ power station situate 
behind plaintiff’s premises. 

Mr. MEYNELL, for plaintiff, said his client bought the house about 
10 ycars ago for £180, and expended £192 on alterations and repairs. 
Plaintiff and his family occupied the house, and his wife carried on busi- 
ness ав a general dealer іп the shop on the ground floor. When the 
company erected their power house three years ago, they only put down 
one light engine, and though the noise was certainly a nuisance, it was 
not then so serious that plaintiff thought it necessary to take steps in the 
matter, but as the company’s business extended they put down additional 
and heavier engines, and now the noise was simply intolerable, whilst 
plaintiff's premises were considerably damaged. As a consequence plain- 
tiff had spent £28. 10s. in further repairs. 

PLAINTIFF and & number of expert witnesses gave evidence as to the 
damage and also as to the noise and vibration. | 

Mr. TAYLOR, for the defence, pointed out that plaintiff lived 
within 30 or 40 yds of the railway оп which trains were continually 
passing and close to a roadway in continual use for heavy traffic. The 
noise, therefore, that would be a discomfort to people living in a peaceful 
village, he submitted, would be no discomfort to people liviog under the 
conditions surrounding plaintiff and other residents in the street where 
plaintiff dwelt. He suggested that any damage to plaintiff's premises 
was due to natural causes, such as weather, &c., and the alterations 
effected by plaintiff. 

His HONOUR found that the damage to plaintiff's property was the 
result of the alterations which he himself had made in converting the 
premises into a shop. He, however, awarded plaintiff £10 for the anny- 
ance which he had undoubtedly suffered from the noise and vibration. 

A similar claim by another property owner in the vicinity was 
adjourned. 


Re Sun Electrical Co. (Ltd.)—Oa Wednesday Mr. Justice Neville 
sanctioned a petition by the company for the reduction of the amount of 
- its issued capital from £23,764 to £19,164. Henceforth the capital of the 
company will be £45,400. 
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BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, t 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


" Canada's Century: Progress and Resources of the Great 
Dominion.” Ву R. J. Barrett, F.R.G 8. (London: “Financier 
& Bullionist.") бв. nett. 

„The Law of Trade Unions," by T. Seton Jevons, В.А. (Lon- 
don: Effingham Wilson), 2s. net. 


[| 
The 


ASSESSMENT OF ELECTRICITY WORKS. 


The Hon. A. Lyttelton, K.C., M.P., commenced on the 18th ult. (as 
arbitrator) the hearing of an appeal of the Metropolitan Electric Supply 
Co. against their assessment in Paddington at £29,960 gross and £20,976 
ratable, the former rate having been £9,000. 

Mr. C. A. Cripps, K.C., and Mr. Walter Ryde (instructed by Messrs. 
Barlow, Barlow & Lyde) represented the company, and Mr. Horace 
Avory, K.C., and Mr. H. Fletcher Moulton (instructed by Mr. J. Н. 
Hortix) appeared for the Assessment committee. 

Mr. CniPrs put in а valuation upon the 1906 accounts, showing a rat- 
able value of £7,013, whereon;: Mr. Avory objected to the 1906 accounts being 
looked at as being subsequent to the Assessment committee’s decision, and 
it was agreed on both sides to base the valuations on the 1905 accounts. 
In 1904 the company’s Marylebone powers of supply were sold to Maryle- 
bone Council, but the company continued the supply under a working 
agreement until Aug. 6, 1905, when the Council began to gradually take 
over the coneumers, and it was not until March 31, 1906, that the last 
Marylebone consumere passed over from the company’s to the Council’s 
supply. The committee valued the company's entire undertaking (inolud- 
ing Marylebone) upon the 1905 accounts, but the company contend that 
in 1905, when the assessment was made, it was known that the hypo 
thetical tenant would not ba in enjoyment of the Marylebone receipts 
(which represented in 1905 more than one-third of the company’s total 
receipts), and that the working expenses would, in consequence, bear a 
higher ratio to gross receipts in the future, 

The general manager of the company (Mr. J. Conacuer) said of the com- 

any’s total receipts (£266,950 in 1905) the amount received from Maryle- 
ne was £95,145, leaving £171,805 for the company’s existing under- 
taking, and he estimated that the working expenses would be raduced 
from £77,051 to £61,296. He made theratable value in Paddington upon 
the 1905 accounts thus adjusted £6,515. 

Mr. Ковевт Нлммохр gave evidence and bis repair and renewal funda 
worked out upon the 3 per cent. tables as follows: Tenants £8,334, land- 
lords £42,006. 

Mr. D. Watney gave his valuation of the buildings throughout the 
entire system at £407,964, and said that a proper allowance for repairs 
and renewals was $ per cent. thereon (£3,054), including sinking fand on 
expiring leases. 

Mr. D. Dmwippr put in a valuation for the entire undertaking of 
£33,000 ratable value. He adopted Mr. Conacher's estimates of receipts 
and expenses applicable to the reduced area of supply, allowing the engi- 
neers’ estimates for repairs and renewals and a tenant's share at 10 per 
cent. upon gross receipts. His allocation to the borough of Paddington 
was: Eleciric services £3,934, trunk mains £1,922, Amberley-road works 
£1,192—ratable value, £7,048. 

Mr. А. Н. Howarp (for respondents) said his valuation of the 10,000 volt 
mains in Paddington was £51,175, the cost having been £34,926, and of 
the 1,000 volt mains in Paddington at £18,717. 

Mr. R. J. Beate put the valuation of the buildings over the whole 
system at £222,211. : 

Mr. W. G. Соокв, who had advised the Assessment committee, put the 
ratable value at about £25,000. Messrs. William Eve & Sons’ valuation 
amounted to £27,873 ratable. Messrs. R. J. Beale and J. G. W. Aldridge, 
С.Е. (Messrs. Aldridge & Ranken), also gave evidence. 

The case was concluded, and the Arbitrator reserved his award, 


, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited by Stepney (London) Council for the 
post of engineering draughteman {о assist the borough electrical 
engineer in the preparation of plans, specifications, &c., in connec- 
tion with the erection of a riverside electricity station. Applications 
to the engineer and manager (Mr. W. C. P. Tapper), 27, Osborn- 
street, Whitechapel, E., by Aug. 10. See also an advertisement. 


There are vacancies for two premium pupils at Bedford Corpo- 
ration electricity works. Particulars from the borough electrical 
engineer (Mr. R. W. L. Philips, A. M. I. E. E.), Cauldwell-road, 
Bedford. See also an advertisement. 

An electrical engineer, with experience in the desiga of d.c. 
generators, is wanted for a position in the engineering department 
of а large American manufacturing company. See an advertisement. 

Au electrical mechanician is required by the Uganda Protectorate 
Government. Two years’ engagement, with possible extension. 
Salary £200 per year, with free quarters. Applications to the 
Crown Agents for the Colonies, Whitehall-gardens, London, S. W, 
by Aug. 12. See advertisoment. 


Mr. W. E. Curnock, M.Sc. (Victoria), B.Eng. (Liverpool), has 
been appointed head of the department of mechanical engineering 
and building trades at the Battersea (London) Polytechnic. Mr. 
Curnock served his apprenticeship with the Liverpool Engincering 
Co., and has also had practical experience with Messrs. Siemeus 
Bros. & Co. and other firms.. He was formerly chief assistant in 
the engineering department of the Northampton Institute and for 
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the past three years has held the position of head of the engineering 
department in the Technical College, Huddersfield. 


Asylum Lighting.—Hull Asylum committee have referred to a 
sub-committee the proposal to put down an electric light and power 


Mr C. E. D. Greenhalgh, assistant station superintendent at installation at Willerby Asylum, at an estimated cost of 48, 580. 


Wakefield, has been appointed working assistant at the electricity 
works of the Malvern District Council. 

Bexley Council have appointed Mr. Geo. Kent, of the Potteries 
Electric Traction Co., engineer's assistant at the electricity works. 


. Mr. W. F. G. Swann, B.Sc., has been appointed assistant lecturer 
and demonstrator in physics at Sheffield University. 


BDUOATIONAL NOTICES. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
. 1907-1908 session will take place from Sept. 80 to Oct. 5. The 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. Н. Pruen, Armstrong College, 
Newcastle-on-Tyne. | 

University of Birmingham.—The engineering courses in this 
university extend over four yeara, and students who enter after 
matriculation and who pass successfully the examinations at the end 
of each year will be entitled to the degree of B.Sc. in that branch 
of engineering to which they devote themselves. The technical 
engineering classes include lectures on the strength of materials, 
theory of steam, gas and other heat engines, hydraulics, machine 
design, strength of structures, distribution of power, drawing (in- 
cluding the design of tools), prime motors, dynamos and other 
forms of machinery. The courses in civil engineering include con- 
structional work in masonry and steel, railway work, &c., with 
practical surveying in the field throughout the summer term. In 
the engineering laboratory the work will include the determination 
of the strength of materials, including compressive, bendiog, ten- 
sile and tortion tests, experimental study of the steam engine and 
boiler, frietional efficiency tests, the flow of water over wires and 
through orifices, &c. There will be lectures and demonstrations on 
all branches of electrical engineering, and the work in the electrical 
laboratory will include testing of continuous and alternating- 
current machinery, electrical instruments, meters, lamps, batteries, 
&c. The session 1907-8 commences оп Oct. 1. Full particulars 
can be obtained from the Secretary. 

University of Glasgow. Тһе new session commences on Oct. 17 
&nd ends on March 16, 1908. The students usually spend the 
summer months in practical work, thus receiving their training on 
the ' sandwich" system.  Prospectuses of the courses for the 
degrees of B.Sc. апа D.Sc. in engineering, mining and architecture 
апа syllabuses of all classes, &c., can be obtained from the Assistant 
Clerk, matriculation offices, the University, Glasgow. 


University of Manchester. — Copies of a prospectus containing 
particulars of the lecture, laboratory and drawing courses in engi- 
neering and the course in physics 5 electrical engineering), 
mathematics and chemistry, qualifying for the degrees in engineer- 
ing and the engineering certificates, can be obtained from the 
Registrar. 


Northampton Polytechnic Institute.— The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of E52 each will be 
offered ſor competition. These courses include periods spent in com- 
mercial workshops and extend over four years; they also prepare 
` for the degree of B.Sc. in engineering at the University of London. 
Full snd part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms. 
Particulars as to fees, &c., can be obtained at the Institute, St. John's 
street, Clerkenwell, E.C., or on application to the principal, Dr. R. 
Mullineux Walmsley. 


Aberdeen.—The city electrical engineer (Mr. J. Alex. Bell) re. 
commends the Council to remove the copper strip and to lay new 
cables on the solid system сп both sides of Union. street, at an esti- 
mated cost of about £9,000. 


Amersham.—The Missenden & District Electric Light & Power 
Co. propose to apply for a provisional] order for Great and Little 
Missenden, Lee, Chartridge, Chesham Bois and Coleshill. 


Aston.—At the meeting of the Council on Wednesday the Elec- 
tricity committee reported that they had received applications for 
electric current from a number of firms, including the Wolseley 
Sheep-Shearing Machine Co. and the Armorduet Co., who are building 
new works at Wilton. They have also made arrangements with the 
Birmingham Tame and Rea District Drainage Board to supply the 
board with alternating current to work additional machinery. In 
order to give а supply in Witton апа to meet the anticipated 
demands of the Drainage Board, two larger-sized h.t. cables are to 
be laid from the electricity works to Salford Bridge (in place of the 
existing ones) at a cost of £1,650. 


Billingham.—The Council are considering a scheme for the 
elec'ric lighting of Haverton Hill and Port Clarence, which are 
present lighted by oil lamps. 


Brighton.— Last week the Tramways committee reported that, 

in view of the heavy charges which will have to be borne in respect 
of renewals in the near future, increased revenue must be provided 
in order to meet such charges. 
The committee conclude that the requirements of the case necessitate 
а revision of the fares applicable throughout the undertaking, and sub- 
mitted a scheme based upon a system of 4d. stages, with a minimum fare 
of 1d. The committee were advised by the manager that the revision of 
fares now proposed would result in an increase of revenue of about £2,500 
per annum, and recommend that the scheme proposed should be put in 
force as soon as the necessary arrangements can be made. 

This was agreed to, but а long discussion took place on the proposed 
new fares, and ultimately the matter was adjourned after an amendment 
by Ald. Carden had been carried. 

Broadstairs.—There is а demand here for ап extension of the 
electric street lighting. It is asserted that visitors will not come 
below the electrically lighted area (in Albion.street), as they think 
that, being so badly lighted in the lower parts, they are the slums 
of Broadstairs." The Lighting committee is dealing with the matter. 


Oeylon.—4A technical college, established by the Government in 
1898 and reorganised and largely extended in 1897, is the regular 
channel of admission of the Ceylonese into the service of the 
Government in the departments of civil engineering, electrical 
engineering, telegraphy, &c. In 1906 there were 104 students. 
New ш including extensive laboratories, have recently been 
erected. 

The only public telephone exchanges in Ceylon are at Colombo, 
where there are two exchanges with a total of 188 subscribers. A 
new exchange has recently been erected at Fort, Colombo, at a cost 
of Rs.75,000. 


City of London.—Last week the Corporation approved the 
following experiments being made in connection with the improved 
electric lighting of the streets : — 

1. City of London Electric Lighting Co. to light Holborn Viaduct by 
flame arc lamps on standards; Farringdon-street, including Holborn 
Circus and the Old Bailey (part), by enclosed arc lamps; and Newgate- 
street by smaller lamps ; the charges to be £17. 108. each per annum for 
the flame arcs (instead of the existing charge of £26 per lamp), and for 
the smaller lamps £12. 10s. and £10. 10s. per annum each respectively. 

2. The Charing Cross, West End and City Electricity Supply Co. to 
light Cannon-street (between Budge-row and Bt. Paul’s-churcbyard) by 
centrally-hung flame arc lamps at £17 10s. per Jamp fer annum. 

All costs of installations, including standards, lamps and maintenance, 
are to be at the expense of the companies, the necessary works to be pro- 
ceeded with as expeditiously as possible and the demonstrations to be 
continued until March next. 

Croydon.—On the recommendation of the Lighting and Elec- 
tricity committee an agreement has been entered into with the 
County of London Electric Supply Co. for the supply of electrical 
energy in bulk to the company on the terms follows: 84. per unit 
for energy supplied for first two years, and 24d. per unit for energy 
supplied after, subject to discounts. 


Dublin.—The Corporation have decided to apply for a provisional 
order to extend the area of electricity supply to Cabra, Ashtown, &c. 


Dundee.—The Tramways committee have authorised the imme- 
diate construction of the Downfield tramway extension, and tenders 
are to be invited for the constructio: of the permanent way and 
overhead equipment. The total estimated cost is £10,000. 


Electric Lifts in Workhouses.—Edmonton Guardians have 
decided to provide electric lifts for the laundry at Edmonton House 
at a cost of £372. 


Grimsby. —An unopposed inquiry was held on Thursday last into 
the Council's application for sanction to а further loan of £3,825 
for electricity supply. 


Hackney (London).— £2,009 is to be credited to the refuse de- 
structor account, as the value of the heat supplied to the electricity 
works for the year ended March 31. 


Ilford.—The electrical engineer (Mr. А. H. Shaw) has been 
authorised to substitute electric lamps for the existing 63 oil lamps 
in Grove-road, Chadwell Heath. Current is to be supplied by over- 
head wires, and the Board of Trade has been asked to sanction the 
scheme. 

Inquest.—At Acton on Wednesday an inquest was held into the 
death of a switchboard attendant, named Lewis, who was engaged 
at the G.W. Railway generating station at Park Royal. 

Evidence was given by witnesses who saw deceased going into a room 
at the rear of the building; shortly after a loud report was heard, and it 
was discovered that he had come into contact with some live wires. 

The Coroner said it was a mystery, but it appeared that Lewis had 
fallen against the wires. ubt. di. ae Lud 

A verdict of accidental death was returned. 
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Islington.—A special meeting of the Council was held on Tues- 
day to consider the interim report of the Special committee on the 
financial and technical position of the electricity undertaking. 

The report sets out the scheme of street lighting extensions, &c., 
adopted by the late Council, whioh involved the substitution of 714 incan- 
descent gas lamps by 245 arc lamps. The total estimated cost of the 
extensions was £21,011, of which £8,812 was stated to have already been 
sanetioned by L.C.C. as part of & similar scheme authorised by the late 
Vestry, but subsequently held over by the first Borough Council. The 
total amount to be borrowed was therefore, £17,200. The Lighting com- 
mittce proposed to make no addition to the present charge of £15,734 for 
street arc lighting in respect of current to be supplied to the addi. 
tional arc lamps to be erected, thus reducing the cost per unit for 
street lighting from 34d. to 21d., and of the cost per are lamp per annum 
(inclusive of carbons and trimming) from £37. 14s. 11d. to £25. 198. 5d. 
The cost of the 245 arc lamps and columns was estimated at £5,023, the 
interest and redemption charges on which (estimated at 7 per cent.) would 
amount to £351 per annum. These charges would be payable out of the 
general rate. The cost chargeable against the undertaking both for public 
and private lighting would therefore be £15,988, of which interest and re- 
demption charges were estimated (on the basis of 44 per cent.) to amount 

_to £730. Having regard to the present rate of interest and the fact that 
the period of repayment of loans is no longer 42 years, the rate for 
interest and redemption would more probably be 6 per cent., so that the 
latter item would be increased to £960 per annum. 604,200 units of 
electricity would be required to supply the 245 additional arc lamps, the 
cost of which was estimated by the late borough treasurer (at 2d. per unit) 
toamount to £1,888 perannum. Having regard to various economies which 
have recently been effected in the generation of elec tricity, the electrical 
engineer (Mr. A. Gay) was of opinion that this amount would be reduced to 
£1,660. The cost of carbons and maintenance chargeable to the general 
rate was estimated by Mr. Gay at £1,520. The total cost per annum 
wou'd, therefore, be £4,491. The annual cost of the 714 gas lamps 
(proposed to be displaced) was £3,576 per annum. 

The contracts entered into by the authority of the lata Council in 
respect of the scheme amount to £14,574, and the value of the material 
actually received to May 11 was £7,443, leaving material yet to be 
delivered of the value of £7,131. The amount of wages already expended 
was £1,109. The amount, therefore, to which the Council was not yet 
committed was £5,328. 

_ The committee state that they have arrived at the following conclu- 
sions :— 

(2) That the scheme was ill-conceived, and, if carried out, would be 
detrimental to the interests of the borough ; 

(0) That the streets affected by the scheme are already well lit by 
incandescent gas ; 

(c) That the probable demand for current by private consumers in the 
thoroughfares in question is so small that the large outlay represented 
by the apportionment for private lighting is not justified; and 

(d) That the adoption o f the scheme would prevent the possibility in 
the future of any appreciable reduction in the lighting rate, which it is 
admitted has been excessive. | 

The committee are, therefore, of opinion that the scheme should not 
be further proceeded with. Although an immediate loss of £331 per 
annum and a further yearly charge would be incurred, the interests of the 
ratepayers would be better served by recognising such loss than by com- 
pleting а scheme which would (they think) entail а permanent charge 
upon the undertaking without a corresponding relief to the general rate. 
They accordingly recommended: 

(a) That the scheme be abandoned so far as regards certain roads and 
that the resolution of the Council of March 2, 1906, authorising the com- 
mittee to proceed with the scheme be altered or amended accordingly ; 

(^) That it be an instruction to the committee to remove the arc lamp 
column in certain named roads and to take into stock the unused material 
ordered or supplied ; and : 

(c) That the Finance committee be instructed to make provision for the 
payment of the expenses resulting from the taking of the unused material 
purchased or contracted for into stock out of the general cash balance 
and to make no cbarge for the loss of bank interest against the electric 
light undertaking. | 

Tbe rccommendations caused a good deal of discussion, and though 
most of the members with experience in electrical matters, including 
Messrs. S. Lambert and Н. B. Vorley (an ex-chairman and chairman re- 
spectively of the Lighting committee, and Ald. Mills), spoke strongly 
against the retrogade proposals of the committee, the report was ulti- 
mately adopted. | 


Italy.—The “ Bulletin of the French Chamber of Commerce at 
Milan notifies that a request for a concession for an electric rail- 
way from Brescia to Caffaro to cost £200,000 will shortly be sub- 
mitted to the Council of Public Works. 


Japan .—The construction of an electric tramway between Chofu 
and Shimonoseki, about 5 miles in length, is under consideration, as 
vies as an electric tramway between Moji and Kokura in the same 

istrict. 

In 1906 underground telegraph cables to the value of £2,834 were 
imported into Shimonoseki from the United Kingdom and Germany, 
and electric light apparatus from the United Kingdom ani th» 
United States to the value of £2,394. | 


Keady (Ireland).—The Council have consulted Mr. Meenan, of 
Dublin, in regard to a proposed electricity supply scheme. 


Light Railways.—An inquiry was he'd on Friday into the ap- 
plication of the London United Tramways (1901) Ltd., for an 


extension of time for constructing the light railways from T wicken- 
ham Green to Sunbury, from Hounslow to Hanworth, Cranford, 
and to the Staines boundary. Lviden:e was given by the managing 
director (Sir J. Clifton Robinson) and others, and the Commissioners 
decided to reduce the time asked for from three to two yeara. 


“Light in the Country.”—Messrs. R. J. Nicholson, of Мап: 
chester, write: 

We should be glad if you would allow us to slightly amplify the notice 
you kindly gave us last week, and so remove an ambiguity which we 
fear might be conveyed to your readers. Although Light in the 
Country" is written with the object of interesting the private house- 
holder, the booklet is distributed only through the medium of the electrical 
trade, to whom we supply copies gratis, printed in such a way that the 
benefit of all resulting business is secured to those contractors who avail 
themselves of our offer. In this direction we are doing no more than fol- 
lowing the admirable example set by manufacturers of acetylene and other 
se. f. contained gas plants, whose enterprise in the distribution of high- 
class localised printed matter offers serious competition to the efforts of 
electrical contractors. 


Llanelly. —On Monday the Council decided to purchase 50,000 
units of electrical energy per annum from the Llanelly & District 
Electric Light & Traction Co. at a price named in an agreement 
between the Council and the South Wales Electrical Power Distri- 
bution Co, but without prejudice to certain rights of the Council. 


London County OCouncil.—On Tuesday loans of £14,000 to 
Hackney, £11,145 to Hammersmith and £5,000 to Poplar were 
granted for electric lighting purposes. | 

Proposed Tramway Extensions.— The Highways committee submitted 
proposals for new tramways for which it was suggested that application 
be made for Parliamentary sanction in 1908. Two of the lines proposed 
— viz , from West Norwood to the Crystal Palace and from Forest Hill to 
the Crystal Palace—are proposed to be constructed on the overhead 


‘system, The total capital cost involved is estimated approximately at 


£351,000. of which £229,000 represents cost of constructing and equip- 
ping the proposed tramways and £122,000 the gross cost of street widen- 
ings.—Adjourned. 

10.0. Tramways.—The new electric tramway routes from 
Moorgate-street to Highbury and to King’s Cross were opened for 
traffic on Monday. 

Luton—The Council have sealed the agreement for leasing the 
tramways to J. G. White & Co. 


Maidstone.— Тһе Council have ag eed to give a supply of elec. 
tricity to the Tilbury Dredging Co. at their quarry in Postley Fields. 

The light railway order to authorise the extension of the tram- 
ways to Loose & Tovil has been confirmed. | 

Mexico.— Mr. L. J. Jerome, Н.М. Consul at Mexico City, drawa 
attention to the demand in Mexico for electrical appliances such 
as electric lamps, incandescent or arc lights, high and low-tension 
cables, dynamos and motors, either steam or water driven, &c. 
Mr. Jerome says factories are largely using motors with direct 
connection, instead of overhead pulleys and belting for power trans- 
mission to machine toola, and adds that nearly all electrical appli- 
ances used in the Mexican Republic are American. | 

Mr. Jerome further states that the American-built passenger cara 
used on the street railways and electric tramways of Mexico City, 
although nearly all new, present & most dilapidated appearance ; 
the flimsy material of which they are constructed, built to deceive 
the eye when new, rapidly takes on a shoddy and worn appearance 
when subjected to the extremes of damp and dryness, wbich alter- 
nate according to the season at the Mexican capital. The cars are 
hardly worth repairing after they have been run a few months. 
They suffer, moreover, from having nearly all the movable brass 
parts stolen at night when in the company's yards. 


Middlesex Light Railways.—The chairman of the Middlesex 
Light Railways committee (Sir Francis Cory-Wright) on Wednesday 
opened the new tramway from Palmer's Green to Winchmore Hill. 


Peterborough.— Some of the side streets are to be lighted elec- 
trically at the same cost as that of the present gas lighting. The 
electrical engineer (Capt. Gill) has been authorised to carry out the 
work. 


Post Office Servants.—The Select Committee appointed last 
year to inquire into the wages and conditions of service, &c., of 
Post Office servants, has issued its report. Various recommenda- 
tions are made, including the following :— 

Male telegraphists in London should have a minimum wage of 22s. at_ 
19 years of age and 26s. at 21. The maximum is 65s., and female tele. 
graphists get more favourable terms with regard to carlier wages, on the 
ground that a considerable number leave comparatively early ia their 
career to be married, and that, therefore, the minimum is more im- 
portant to them than the maximum. 

There are about 600 P.O. telephone operators in London, all females, 
and they begin at 17s. per week, at the end of nine years getting 26s. 
The Committee recommends that the minimum should remain as at pre- 
ssnt, but that the maximum should be 28s. per week. 

In regard to male sorting clerks and telegraphists їп the provinces, the 
Committee think there should be five classes of towns and districts, 
arranged according to cost of living, and that the minimum should range 
from 16s. to 183. and the maximum from 403. to 563. А similar recom- 
mendation as regards classification is made io the case of the female 
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sorting clerks and telegraphists, and in their case the minimum is 14s, or 
15s. and the maximum from 288. to 36s. 


Portugal.—The ‘‘ Diario do Governo”’ of July 19 contains a copy 
of a contract entered into by the Municipal Council of Povoação 
with M. Р. Vieira for the lighting by electricity of that town and of 
the valley das Furnas, The “ Diario " may be seen at the Board 
of Trade, 73, Basinghall-street, London, E.C. 


Presentations.—Last week Mr. H. W. Ashton, switchboard at- 
tendant, of Harrogate, was presented with a marble clock on his 
marriage. 

Mr. Walter Kidner, who has resigned his post as chief assistant 
to the Leatherhead and district electricity Co., to take up a similar 
appointment under the Horsham Council has been presented with 
а pair of framed photographs, tobacco pouch and pocket book by his 
late colleagues. 


Provisional Order Revocation.—The Sevenoaks Electric Light- 
ing Order of 1903 has been revoked by the Board of Trade. 


Siretford.—An inquiry was held here on Tuesday into the appli- 
cation of the Council for sanction to borrow £53,460 for extensions 
of the electricity undertaking . 

The clerk (Mr. G. Аввлнлмв) said the undertaking had been success- 
fully managed without incurring any charge on the rates. The opening 
of the Chorlton and Altrincham tramway routes had increased the 
demand for electricity, and the generating station had now practically 
reached its maximum capacity. The present application would meet 
their requirements for five or seven years, and the Council wished for 
permission to repay in a period of 25 yeara. | 

The Inspector (Mr. Н. R. НоорЕв) said he would have to adjourn the 
inquiry to see the accounts, as £1,955 expenditure had been incurred 
above the amount sanctioned, The application should have been divided 
into two parts—one as to excess expenditure and the other to new works. 
It might also be necessary to separate tramway expenditure under the 
powers given by the Board of Trade from the suggested general expendi- 
ture. Не asked that amended estimates and particulars should be sup- 
plied showing how the excess expenditure was to be dealt with. 


Telephone Statistics.— During June the National Telephone Co. 
opened 81 new exchanges and added over 4,000 new telephone 
stations to its system. The entire system now contains 1,351 
exchanges and 428,938 stations. The new Telephone Directory 
issued by the National Company is now published. 


Turkey.—In the Salonica district public works which are about 
to be taken in hand include the construction of an electric power 
station near the quay, and it is anticipated that the local tramways 
will be converted from horse to electric traction and take energy 
from this station. 

At Uskub, in the same district, the formation of a local company 
for the construction of a narrow gauge railway between Uskub, 
Kalkandelen and Gostivar is talked about and is urgently required, 
but nothing has yet been settled. Ifthe railway is constructed it 
is to be worked electrically if the water power along the route is 
found to be adequate for the purpose. 


Uruguay.—There are 272 km. of tramlines in Montevideo, of 
which 184 are owned by the Sociedad Comercial (the local appella- 
tion of a London company, the United Electric Tramways of 
Montevideo, Ltd.). This company completed last year the conver- 
sion of 85 km. of its route to electric traction and the remainder of 
the lines are under process of conversion. The remaining lines are 
owned by the German Transatlantica Co., who are also electrifying 
their lines as the finances of the company will allow. The remain- 
ing lines are owned by the Norte Co., who employ horses for haulage, 
and are said to not even contemplate the conversion of the line to 
electric traction. 

At Fray Bentos, capital of the department of Rio Negro, some 
progress has been made in installing the electric light for public and 
private uses, the contract having been placed with a British firm. 


Walthamstow.—Two gas lamps in Fleeming-road are to be con- 
verted to electric, and three new tantalum lamps are to be erected. 
Electric lamps are to be erected in six other roads. 


Westminster Bridge.— The Thames Conservancy have approved 
the proposal of the L.C.C. to improve the lighting of Westminster 
Bridge by the substitution of electric lights for the presen’ gas 
lamps, dispensing with gas lighting altogether. The lights are to 
be shaded on the river side with darkened glass. 


Wolverhampton.—The Corporation are recommended to con- 
struct an extension of the tramways on the Lorain surface-contact 
system. 


Woolwich.—At the meeting of the Council last week, the Elec- 
tricity committee reported that the time was not yet opportune for 
adopting either of the alternative policies for the electricity under- 
taking suggested by the consulting engineer, Sir Alex. Nennedy. 

The committee consider that ultimate progress would be on much 
safcr lines by the exercise of caution and by awaiting the results of the 
present year’s working under the more economical conditions they hope 
to secure. It is absolutely necessary, however, to increase the capacity 
of the steam plant at Woolwich to meet next winter's load, and they 


therefore propose to instal three new boilers and one induced-draught 
fan, and in order to avoid unnecessary delay they obtained quotations 
from Messrs. Davey, Paxman & Co. and the Sturtevant Engineering C». 
for supply of the plant, and recommended that the tenders of these firms 
be accepted. The recommendations were adopted. 

The acting electrical engineer submitted a report showing the altera- 
tions necessary to place the charge for street lighting on the maximum 
demand system, so that the works department is not charged at a higher 
rate than any other consumer. The revised charge is as follows: (a) 
When taking each circuit of lamps separately the cost for current only 
on the maximum demand system is £2,073, 5s. 11d., (^) when taken col- 
lectively the cost is £1,904. 15s. 1d.. (c) when taken collectively on the 
flat system the cost is £3,583. 3s. 3d. The loss to the Electricity com- 
mittee in revenue if the alteration is carried out under (b), which is the 
proper arrangement, in the electrical engineer's opinion, would be 
£1,678. 88. 2d., reducing the average price from 34: to 1:64. per unit. He 
considers the works department should reimburse the actual ascertained 
cost of repairs and maintenance, which during the year amounted to 
£1,208. 9s. 11d., equivalent to approximately 1d. per unit, whereas it has 
always been estimated and charged at 0:51, per unit. He also suggests 
the works committee should pay the cost of converting the side strest 
posts already converted, and the interest and loan repayments on the cost 
of the Eltham and Plumstead arc mains and lamp services, instead of the 
estimated figure of 0:37d. per unit. The Council adopted these suggestions, 
and decided to apply for sanction to borrow £3,000 to cover anticipated 
expenditure as follows: £500 for metera, £1,750 for mains and £750 for 
house services. 


Yardley.—The time for transferring the Yardley Provisional 
Order (1906) has been extended by two months. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Bristol.—The accounts of the Electricity department for the year 
ended March 25 were submitted to and adopted by the Corporation 
on Tuesday. 

The total capital expended is £718,967. 148. 7d., an increase of 
£47,351. 4s. оп the years The nett receipts from sale of current by 
meter for lighting were £45,045. 1з. 8d., and for power and heating 
£11,970. 188.; sale of current by contract produced £18. 10s., rental of 
meters (£2,680) and motors (£576), making total receipts from private 
lighting and power £60,244. 19a. 114. Public lighting, &c., made total 
of £72,439. 19s. 5d. Expenses were £31,353. 158. lld., leaving 
gross profit £41,086. 3s, 6d. Interest and dividend on stock absorbed 
£20,988. 4s. 8d., and instalment of principal and redemption and 
sinking fund accounts came to £15,908, 23. 1d. £2,500 was placed 
to reserve for renewals (being difference between provision for re- 
newal of assets on the basis recommended by Prof. Dicksee and 
amount of statutory repayment of loans), and after some small pay- 
ments £8,657. 12s. 6d. was carried forward. 8, 600, 277 units of electric 
current were generated; 831,737 units were supplied to public lamps, 
2,884 (estimated) were sold by contract, 5,367,151 were metered to private 
consumers for light and power and 216,374 were used by day-load con- 
sumers through controlling clocks and unregistered. The total maximum 
supply demanded was 5,378kw. There are 3,000 consumers (against 
2,827 in 1906), representing the equivalent of 365,552 30-watt lamps con- 
nected (against 302,846), including motors and heating apparatus of the 
equivalent of 5,805 н.р. connected. The load factor was 13:62 per cent., 
against 13-70. Works cost was 0'7294. per unit (including 0:321d. for coal), 
against 0°796d. in 1906, and the total cost was 1:093d., against 1:188d. 
The total revenue represented 2:629d. per unit, against 2:835d. in 1906. 

In the report of the city electrical engineer (Mr. Н. Faraday Prostor) 
it is stated that the third instalment of the Avonbank electricity works 
has been practically completed as regards building operations. The 
present extension, including foundations, building and plant equip- 
ment, will be completed at under one-fourth the cost of the earlier 
portion of the works. The mileage of mains laid has increased 
from 284 to 301. The number of lamps installed by private con- 
sumers increased by 16,993, or double the increase of the previous 
year; and there was a similar increase in the demand for power. 
Tests which have been made at the Temple Back works (continues Mr. 
Proctor) with ‘‘ Osram lamps show that (taking the current prices for 
electricity in Bristol) an Osram lamp giving 32 c.p. costs about 15 per 
cent. less per hour than an average 16 c.p. carbon filament lamp, includ- 
ing lamp renewals in either case. At present, Oaram lamps must be 
suspended vertically, and are not manufactured of а lower candle-power 
than 32 for the ordinary pressure of supply, and the demand being much 
greater than the supply they are difficult to procure. Subject to these 
qualifications, the lamps have been found most satisfactory and their life 
on alternating-current supply systems is very good. 

In moving the annual report and accounts the chariman of the Elec- 
trical committee (Ald. PE4ARsoN) referred to the great increase in the 
demand for current for light and power. 1906 was a bad year, but the 
increase during the past year was a good average one. It was very grati- 
fying that while the output increased the cost had gradually decreased, 
and the possibilities of economies were by no means ended yet. Street 
lighting would be the next matter dealt with by them. They had recently 
decided upon starting а business branch for pushing the concern and estab- 
lishing an office in a fairly central situation. They would have fine show- 
rooms where various appliances could be secn both for lighting and power. 
The balance in hand was liable to a charge of £3,765. 1s, 2d. in the 
event of the failure of an appeal in respect of the wages of worknien. 
That amount represented money spent in labour in works absolutely 
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proper to form the subject of a capital charge, but owing to the fact that 
the workmen, instead of being casual labourers, were men in the com- 
mittee’s permanent employ, the inspector (Mr. Ross Hooper) strnck out 
the amount from the loan. There were several other points raised by 
Mr. Hooper to which the committee took exception, and in respect to 
these various questions, with one exception, the L.G. Board had granted 
the appeal of the committee. That meant that the wages of workmen in 
permanent employ were allowed up to March, 1906 (£2,079), and he 
had no doubt the balance to March, 1907, would, in due course, 
be allowed also. The point upon which the Board had not given way 
was in respect of an engine which had been put out of use, and in respect 
of which £1,400 was struck off their loan, as being estimated loss, by 
Mr. Hooper. But in regard to that machine the Board were prepared to 
reconsider the matter in the event of the committee deciding to re-erect 
{һе engine. 

The report and accounts were adopted, and Ald. Pearson moved that a 
supply of electrical energy be given at Avonmouth. He said that during 
the last 24 years the committee had been in negotiation with the Docks 
committee with reference to the supply of electricity for lighting and 
power in connection with the new and existing dock, and they had now 
come to an arrangement to supply at a price which would not admit of a 
present profit to the Electrical committee, and might possibly involve 
them in а small loss until—as it was confidently anticipated—other 
customers were obtained at Avonmouth. The committee were ad- 
vised that the best method of supply would be by means of czira 
high pressure three-phase current delivered from Bristol, and that 
the scheme could be carried out, including mains, plant and all other 
equipment (but not providing for purchase of land) for £3,800. The 
committee recommended that application be made to borrow this sum, and 
that they be authorised to enter into such contracts as might be neces- 
sary for carrying out the scheme. The Docks committee were prepared 
to take 500,000 units at 2d. a unit, which worked out at £4,100. 

The resolution was carried unanimously. 


Coventry.—The annual report and accounts of the electric light 
department were approved by the Council on Tuesday. 

The chairman of the Electric Light committee (Ald. West) said that 
it was proposed to appropriate the profit as follows: £2,451 to capital 
account, £1,000 in relief of rates, and £1,663 placed to reserve. The 
works were producing generating current at 0:664. per unit, and selling 


at an average price of 14d., the production price being the lowest of all 
but three towns in the kingdom. 


Manchester.—The report of the Tramways committee for the 
year ended March states that during the year the equivalent of 
over 10 miles of single track was opened for traffic, and through 
running arrangements were made with Oldham and Ashton-under- 
Lyne Corporations. 

The aggregate length of single track open for traffic at the end of 
the year was over 169 miles. The traffic revenue amounted 
to £712,975 118. 8d. (compared with £661,806 in 1905-6), and 
the total revenue was 719,672. 4s. 10d. ; working expenses 
were £454,692. 13s. 7d. (against £433,560. 17e.) After adding 
£1,910. 12s. 7d. for bank interest, the total sum available was 
£266,891. 3s. 10d., against £232,097. 13s. ld. After paying interest 
(£50,140. 123. 8d.), sinking fund (£39,594. 8s. 7d)., tramway rental 
(£24,038. 148. 5d.), &., the balance £147,038. 198. 7d.) has been appro- 
priated as follows: £87,827. 3s. 5d. has been placed to reserve for 
renewals and depreciation, £55,000 was voted in aid of rates, and 
£4,211. 16s. 2d. for street improvements, &c. 143,264,501 passengers 
were carried (against 133,923,932), 15,523,450 car-miles were run (against 
14,655,908), 25,072,791 units of electrical energy were used (against 
22,164,445) or 1:61 units per car-mile (against 1:58d.), the average traffic 
revenue was 11:02d. per car. mile (against 10:84d.), and the average work- 
ing expenses per car. mile (including power) were 7°03d. (against 7:10d.). 
The capital outlay during the year was £50,033, 3s. 10d., making a total 
of £1,725,844. 19. 


Marylebone (London).—The Electric Supply committee issued 
their report for the first complete year of municipal working on 
Tuesday. 

The total capital expended to March 31 was £1,965,605, an increase 
of £134,005 on the year. The gross revenue for sale of current was 
£155,594, and the total revenue £158,459. Working expenses, manage- 
ment, &c., absorbed £49,818, and other expenses brought the total to 
£52,727. The cost per unit sold averaged 1°45d. (against 1:622d. esti- 
mated), made up as follows: Generation 0°77d., distribution 0˙22d., 
management 0:30d., rent, rates, &c., 0:164. The committee believe that 
during the current 12 months there will be a reduction in management 
expenses. The average price charged for current was 4°7d. per unit. 
The total sales showed а substantial advance, and steps are being taken 
to secure an increased power load. There was а net balance of £22,061 
after payment of interest and providing £10,578 for redemption of loans 
and reduction of capital indebtedness. The committee recommend that 
the nett balance be placed to reserve. 

The committee are to.frame a tariff of charges so that the accounts 
will show a surplus at the end of the year as nearly as possible approxi- 
mating the sum (£12,250) named by the Council's accountants (Messrs. 
Price, Waterhouse & Co.) as а proper provision for reserve. 


Nelson.—The total net income of the electricity department for 
the year ended March 25 was £8,561, 3s., including £8,371. 158. 3d. 
from the sale of current. 

After paying expenses the gross profit was £4,834. 3s. 3d. Interest 
absorbed £1,964. 16s. 6d., and sinking fund £2,317, leaving a net profit 
of £552. 68. 3d., compared with a loss of £332. 103, 8d. on the previous 
year. 969,430 units were generated ; 835,544 units were sold, including 


286,778 for private lighting and 38,919 for power. 293,243 units were 
supplied to the tramways and 252,546 to light railways, while 19,058 
were sold by contract. The equivalent of 26,695 8 c.p. lamps is con- 
nected, and there are motors of 1884 m.r. Capital expenditure is 
£72,153. 3s. 10d., an increase of £1,284. 11s. 11d. on the year. 

The total revenue of the light railways was £7,842. 1s. 7d. Total 
expenses were £5,581. 1s. 10d. (6 60d. per car-mile), leaving a gross pro- 
fit of £1,775. 10s. 2d., to moet interest (£1,071. 19s. 10d.) and sinking 
fund (£764. 158. 7d.), so that there was a net deficit of £61. 53. 20. 
2,035,300 pass2ngers were carried and 203,203 car-milea run. 252,546 
units of electricity were consumed (1-24 per car-mile). The total capital 
expended is £35,662. 5s. 7d., an increase of £1,570. 15s. 11d. 


Swansea.—The accounts of the electricity department for the 
year ended March 31 show capital expenditure £136,994, an increase 
of £11,895. 

Revenue for the year was £18,583 (against £16,097), including £18,095 
(£15,796) from supply of current and £489 (£301) motor rent, &. Total 
costs were £9,550 (£7,912), and gross profit was £9,033 (£8,185). In- 
terest absorbed £4,950 (£4,865) and sinking fund £3,239 (£2,693), leaving 
a net profit of £741 (£339). 1,909,856 (1,715,872) units were sold, of 
which 703,992 (630,286) were for private lighting, 510,474 (405,016) for 
power and heating, 190,568 (187,928) for public lighting and 504,832 
(492,142) for tramways. Works costs were 0:864 (0°83d.) per unit sold, 
and total costs 1 17d. (1:09). The maximum load was, for ordinary 
supply, 915 kw. (787 kw.), and for tramways 300kw. (as in previous 
year), and the load factor was 17:9 (17-8) per cent. The connection to 
the mains are equivalent to 86,274 (75,946) 8 o.p. lamps. 


Wallasey.—The accounts of the tramways department for the 
ar March 31 show capital experditure £138,917, increase 
0 5881. 

Income was £43,608. Gross profit was £16,293 (against £14,851). 
Interest required £5,157 (£5,276), sinking fund £2,337 (£2,325) and in- 
stalment of loan £297 (£286), and £3,000 (£4,000) has been placed to 
depreciation and reserve. After meeting capital charges, €3,340 (22,100) 
has been devoted to the relief of rates and £1,952 (£413) carried forward. 
The total expenses were 8 67d. (8:90d.) per car-mile, and gross profit was 
8:47d. (2°98d.). 7,995,451 (7,528,337) passengers were carried and 
862,124 (819,216) car-miles run. The average receipts per car-mile 
were 11°764. (11:66d.). The current copgumed was 1,816,215 (1,272,206) 
or 1:52 (1°65) units per car-mile. | 


Wimbledon.—The accounts of the electricity supply department 
for the year ended March 81 show total nett capital expenditure of 
£168,817. 18s. 2d., an increase of £17,148. 11s. on the year. 

The receipts from sale of current by meter was £18,230. 123. 6d. The 
revenue from public lighting was £5,730. 18. 6d., and after taking into 
account meter rental, &c., and allowing for bad debts, the total revenue 
was £24,230. 23, 10d. Generation expenses were £6,860, cost of distribution 
£67. 193., public lamp maintenance £730. 19s. 4d., rents, rates and taxes 
£726. 118. 4d., management expenses £2,071, law and Parliamentary 
and special charges making up а total expenditure of £10,626. 17s. 7d., 
leaving a gross profit of £13,603. 53. 3d. After deducting interest and 
sinking fund (£10,149. 15s. 1d.) and amount applied to general district 
rate (£1,330), the balance (£2,123. 103. 2d.) was placed to suspense 
account. 2,081,434 units were generated, 1,152,696 were sold to private 
consumers, and 611,208 were supplied to public lamps. There are 2,289 
consumers in Wimbledon and 262 in Merton, representing a total of 
124,879 8 с.р. lamp; connected. There are 62 arcs and 1,081 incan- 
descent posts (equivalent to 5,588 8 с.р. lamps) for public lighting. The 
total maximum supply demanded was 1,311 kw. | 


— ——— 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Portsmouth Council invite tenders for supply, delivery and егес: 
tion of one h.t. switchboard, and of steam, exhaust, circulating water 
and sundry other pipework. Tenders to the town clerk (Mr. 
Alexander Hellard), Town Hall, Portsmouth, by noon Aug. 14. See 
advertisement. 


Portsmouth Tramways committee invite alternative tenders for 
periods of 6 or 12 months for the supply of best large smokeless 
Welsh steam coal for their power station. Tenders to the Town 
Clerk, Town Hall, Portsmouth, by noon Aug. 5. 


Grimsby Corporation invite tenders for supply, delivery and өгес- 
tion of one 500 kw. continuous-current dynamo direct-coupled to 
a triple-expansion three-crank high-speed double-acting engine. 
Tenders to the borough clectrical engineer, Mr. W. A. Vignoles, 
Corporation electricity works, Grimsby, by first post Monday, 
Aug. 19. v 


Darnes District Council invite tenders for two sets of mechanical 
stokeis (for Babcock boilers) and feeder and distributor cables. 
Tenders to the clerk, Council House, High. street, Mortlake, by 
noon Monday, Aug. 12. 


Dublin Lighting committee invite proposals for the supply of 
motors to their consumers on the hire-purchase system. Conditions, 
&c., from the Secretary of tho Lighting committee, 3, Cork-hill, 
Dublin. 
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соон (London) Guardians want tenders by 10 a.m. Aug. 12 
for installation of electric fire alarms at the workhouse. Forms 
from the Clerk, 318-819, Harrow-road, London, W. 


Kettering Council want tenders by August 28 for engine and 
dynamo (315 kw.), with pipe-work connections, and for extension 
switchboard panel. 


Stockport Corporation want tenders by noon Aug. 9 for supply 
and fixing of 10 tramcar top-covers. Particulars from the Boroug 
Surveyor. 


Acton Council want tenders by noon Aug. 20 for wiring and 
fitting, under assisted wiringscheme. Specification, &c., from Mr. 
J. Martin Blair, 180, Churchfield-road, Acton. 


Tenders will be received by the Deputy Postmaster-General, 
Adelaide, until noon Sept. 25, for supply of 700 yds. 104 pair-light 
lead-covered silk and cotton-insulated telephone cable, as per specifi- 
cation 146, and the following quantities of paper-insulated lead- 
covered 123 lb. conductors, as per specification 14: 71 miles 208 
pair, 3} miles 156 pair, 4 miles 104 pair, 2} miles 78 pair, 
7 miles 52 pair, 24 miles 26 pair. Tenderers must state the 
country in which the articles have been made or produced, and 
where the material has been made or produced, and tenders must 
be accompanied by a deposit or receipt for deposit of 5 per cent. 
Specifications can be seen, and forms of tender obtained, at the 
General Post Offices, Adelaide, Melbourne, Sydney, and Brisbane, 
and at the Commonwealth Office in London, 72, Victoria-street, S.W. 


‚_ Tenders are invited for the lighting by gas, oil, electricity or other 
illuminant of the street, thoroughfares, &c., of the city of Calcutta. 
The city comprises approximately au area of 20 square miles, con- 
taining about 170 miles of main thoroughfares and 130 miles of 
smaller streets, besides several squares, markets, latrines, slaughter 
houses, &c., which are now lighted by gas and oil lamps. The new 
contract is timed to commence on May 1, 1911, and the successful 
tenderer will be required to have all arrangements completed and 
ready to begin and continue the lighting with effect from that date. 
Tenders should be for 10, 15 or 20 years. Further particulars are 
given in an advertisement, and tenders will be received by the Vice- 
Chairman of the Corporation up to 3 p.in. Jan. 2, 1908. 


The “ Madrid Gazette ” of July 18 notifies an application by the 
Compaiiia Ànonima de Tranvias de Barcelona for & concession for 
an electric tramway to connect with the tramway from Barcelona 
to San Andres. One month from July 18 is allowed for the presen- 
tation at the Directorate-General of Public Works, Madrid, of other 
applications on terms more favourable to the Government. 

The “Madrid Gazette" of July 25 contains a notice inviting 
tenders for the lighting by electricity alone or by electricity and gas 
of the city of Alcoy. Tenders by Aug. 18 to the Secretaria de la 
Alcaldía constitucional, Alcoy. Local representation is necessary. 
A deposit of 600 pesetas (about £21) is required to qualify tender. 

The ‘‘ Madrid Gazette" may be seen at the Board of Trade, 73, 
Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Walthamstow Council have accepted the following tenders for 
electric and tramway stores for the year ending March 81, 1909 :— 

W. T. Henley's Co., single, two and three-core cables, paper insulated, 
also Chatterton's compound, pure rubber tape, Blackley tape, fine solder, 
luting; Connolly Bros., three-core cables, rubber insulated, and P. & B. 
tape ; ee te Electric Cable Co., single and two-core cables, rubber in- 
sulated, aud indiarubber-covered wires (subject to cables being of Cable 
Makers' Association standard) ; Siemens Bros. & Co.. white tape, water- 
proof tape, jointing and plumber's metal, resin; Johnson & Phillips, 
gum tape, P. & B. paint, soldering fluid, petroleum jelly, putty, lead 
sleeves, lead sealing ends; Н. Tuchman, carbons for open aro lamps; 
А. G. Pestalozzi & Co., carbons for enclosed and flame arc lamps (subject 
to electrical engineer being satisfied with samples); Cryselco Ltd., Maxim 
Electric Co. and Sunbeam Lamp Co., incandescent lamps; British 
Thomson- Houston Co., incandescent traction lamps; Berry, Skinner 
& Co., tantalum lamps; H. G. Mayer & Co., Nernst lamps; General 
Electric Co., d.p. main switches and fuses, coupled tumbler switches, 
tumbler switches, distribution boards, back plate holders, dust shot, opal 
shades, casing; and capping, enamel iron shades, steel conduit, saddles and 
staples, glass jars, trolley globes; Krupka & Jacoby, coupled tumbler switches, 
tumbler switches, distribution boards, lamp holders; British Westing- 
house Co., tumbler switches, lamp-holder adapters, wall plugs, cutouts, 
single-pole and double-pole, and gear wheels, armature coils, commutators 
and lubricating oils, &c. ; Armorduct Mfg. Co., china bridge fuses ; Falk, 
Stadelmann & Co., ceiling roses, counterweight sets, wood blocks (recessed), 
23 in. casing and capping, 12ір. enamel iron shades, No. 1, glass jars, 
trembling bells, barrel pushes, salammoniac, phosphor bronze, twin bell 
wire, single bell wire, Sinclair insulators, shackle rings, chimney brackets ; 
Edison & Swan Co., wall plugs, d.p. cutouts, rectangular wood blocks for 
1, 2, 3 and 4 switches; Universal Electric Mfg. Co., house service fuse 
boxes ; Sunbeam Lamp Co., opal shades, wood blocks (six switches), enamel 
iron ehades, tin fuse wire, tinned copper ditto ; Electrical Co., casing 
and capping; Ecco Battery & Electrical Co., zine rods, porous pots; 
J. W. Rowlands & Co., pinion wheels, trolley heads; Estler Bros., brass 
terminals; Brecknell, Munro & Rogers, rubber cap, trolley booms, trolley 
cord; W. A. Tomkins, controller fingers; Consol'dated Supply Co,, 


upholsterer’s twine; W. 8. Fuller, castings; C. C. Wakefield & Co. 
and Silvertown Oil Co., lubricating oils, grease, &c. 

On Tuesday London County Council adopted the adjourned recom- 
mendation of the Highways committee to accept the tender of 
Willans & Robinson (at £43,195) for manufacture and delivery of 
two sets of turbo-generators. 

For wiring, fittings, &c., for the Central School of Arts and Crafts, 
Holborn, the London County Council received the following ten- 
ders :— 


W. Barton & Sons (acceptd) £2,120 | J. О. Grant & Taylor..... . £2,821 
Barlow Bros. & Co. ...... 3,466 F. Suter & Co 2.767 
D. Hulett & Co. .......... 8,294 | H. J. Galliers ............ 2,714 
W. G. Cannon & Sons .... 3,200 | Beaven & Sons .......... 2,700 
F. A. Glover &Co. ........ 3,150 | Vaughan & Cook ........ 2,525 
S. G. Cozens ...... ...... 8,128 | Pinching & Walton ...... 2,497 
Aberdeen Elec. Eng.Co. .. 2,918 | C. C. Pudney ............ 2.480 
Cox: Walkers (Ltd.) ...... 2,854 Mercer, Rance & Co. ...... 2,025 


Measrs. Mercer, Rance & Co. had asked to amend their tender. 


The tender of Spencer & Co. has been accepted by the London 
County Council for coal and ash conveyors for the Greenwich gene- 
rating station at £2,314 The New Conveyor Co. tendered at 
£2,548 and R. Dempster & Sons at £3,554. | 


Two tenders were received for oil tanks, filters, &c., for th 
Greenwich generating station, and that of Shelby & Co. at 
£428. 108. 6d. was accepted by the London аа Council on Tuesday. 
S. Russell & Sons also tendered at £654. 13s. Tenders from selected 
firms were obtained by the L.C.C. for the supply of heavy machine 
tools for the central car repair depot and the following four firms 
submitted tenders for all or some of the items required: Buck & 
Hickman, C. W. Burton, Griffiths & Co., Hobdell, Way & Co. and 
Ludwig Loewe & Co. In each case the lowest tender was that of 
Buck & Hickman and their tenders for (1) two motor-driven tyre- 
turning lathes and (2) two high-speed 8}in. s.s. and s.c. lathes (at 
£2,288) were accepted. The offers m:de for the remaining items 
(two high-speed vertical type boring mills and one high-speed 
vertical milling machine) were not considered satisfactory, and the 
Highways committee were authorised to make special arrangements 
for obtaining them during the recess. 


The tender of the General Electric Co. (at £375. Is. 2d.) for 
wiring material for tramway sub-stations has also been accepted by 
the London County Council. The Edison & Swan Co tendered at 


£879. 7s. Id. 


Leyton Council have placed their annual contract for electricity 
meters with Venner & Co. The Council have also accepted the 
following tenders for tramway stores : — 

General Electric Co., electrical accessories (including switches, bells, 
gongs), cable, mica, vulcanite fibre, &c. ; Н. G. Mayer & Co., incandes- 
cent lamps; Consolidated Accessories Co., trolley poles, P. and B. tape, 
asbestos sheet ; Estler Bros., steel balls, race rings; Mountain & Gibson, 
horn blocks, axle boxes, sand hopper and life-guard cas'ings, trolley 
standards and bases, rooking arms and caps, springs, radial truck con- 
trolling gear castings and springs, adjusting axle collars, axle box bear- 
ings, truck springs, brake brackets, axle box springs, &.; Thorn- 
ton & Crebbin, brake shoes; Malleable S‘eel Castings C»., motor and 
armature bearings, &c.; British Westinghouse Co., controller fingers, 
contacts, drum rings, handles, motor cutouts, automatio circuit-breakers, 
canopy switches, resistance boxes, carbon brush holders, pinion and gear 
wheels, mica cores, &c.; W. T. Henley's Telegraph Works Oo., pure para 
strip; Wm. Wood d Co., bearing metal. А 

Leyton Council have also accepted the following tenders on 
schedules of prices: 

Consolidated Accessories Co. and Mountain & Gibson, glass; Con- 
solidated Accessories Co., tinware, brushes, &c. ; George Tyrie and Lamb 
& Pontifex, brushes; Lamb & Pontifex, Illingworth & Co., Wm. Wood 
& Co., Household Specialities Co. and А. B. Gross & Co., car-cleaning 
materials; Geo. Hatch, bolts, nuts and washers, screws, &c.; Pinchin, 
Johnson & Co., paints, varnishes, &.; Theo. Phillips, Son & Co. and 
Palmer & Co., oils ; Alex. Duckham & Co. and Palmer & Co., labricating 
oils ; Cornes & Co, transfers; Henry Matthews, timber. 


Stepney (London) Council have received the following tenders 
for testing equipment : — 


A. W. Penrose & Co. (accepted) Edison & Swan Co £455 

£357 and £362 | Electric Construction Co..... 446 
General Electric CO. 575 | Switchgear Co. ........... . 427 
British Thomson-Houston Co. 542 | W. White & Со............. 423 
Kelvin & James White...... 539 Johnson & Phillips ........ 415 
Pooley & Austin........ ... . 468 | Union Electric Co 393 


Stepney Council have accepted the tender of W. Badger for the 
annual supply of meter cases at £99. 5s. (There wore four tenders, 
varying in amount from that of the accepted to £132. 5s. by Buck 
& Hickman.) The Council have also accepted the tender of the 
Reason Mfg. Co., for the annual supply of time switches at £183. 
Venner & Co. tendered at £294, Johnson & Phillips at £371. 


Woolwich Council have accepted the tender of Davey, Paxman 
& Co. for three boilers for the electricity works at £1,865, and that 
of the Sturtevant Engineering Co. for an induced draught fan 
at £260. | 
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Woolwich (London) Council have placed an order with Callender's 
Co. for 1.4. twin rubber-insulated lead-covered cable, with Siemens 
Bros. & Co. for three-core paper-insulated lead-sheathed cable, and 
with Doulton & Co. for stoneware ducts. 


Wednesbury Council have accepted the following tenders: Phenix 
Dynamo Co., balancer ters and switch gear; Tudor Accumu- 
lator Co., storage battery; and H. Gough & Son, generating station 
buildings. 

Southwark (London) Council have accepted the tender of the 
Haste Pump Co. for an electrically-driven boiler-feed pump at £245. 
There were 18 tenders (from 14 firms) ; the lowest was £195 and 
the highest £325. 


Rochester Corporation have accepted the tender of Dick, Kerr 
& Co for constructing the permanent way of an extension of tram- 
ways at £33,568. 17s. 5d., and for the overhead equipment at 
£8,417. 18s. 


‘Walthamstow Council have accepted the tender of the West- 
minster Electrical Engineering Co. at £74.for stripping and re- 
insulating one of the large armatures. x 

The Empire Roller Bearings Co. have received а further order 
for 880 axleboxes and spare parts for the Rio de Janeiro tramways, 
making over 600 axleboxes supplied to the Rio Janeiro company. 

Fulham Electricity committee have accepted the tender of Wm. 


Edgar & Co., for the supply of 185 Nernst lamps and fittings at 
358. 6d. each. 


Dath Council have accepted the tender of the National Telephone | 


Co. for electric fire alarms and bells at £181 per annum for seven 
years. 

Kensington (London) Guardians has placed an order with Rawlings 
Bros. for installing the electric light in the boárd-room at £48. 15e. 


Bruce Peebles & Co, have received а t order from Paislev | . 
nator. | tion) are to be sent by Aug. 17 to Mr. D. Е. Basden, 33, St. Swithiu's- 


Corporation for a 750kw. h.t. alternator. | 


Luton Council have accepted the tender of John Wilson & Co. fo 
pipework, &c., at £647. 5s. 1d. 


Blackpool Council have accepted the tender of Foster & Co. for в 
boiler at £447. 


Dartford Council have placed an order with W. Lucy & Co. for 
cut-outs at £14, 2s 


Colchester Education committee have accepted the tender of | 


Е. Peacock for wiring the East Ward schools at £108. 63. 


Bolton Tramways committee have accepted the tender of 
Hadfield's Steel Foundry Co. for tramway crossings. 


Rugby Council have placed an order with W. T. Henley's Co. for 
service cable. | 


Storage Battery Contracts.—During the past fortoight the 
D.P. Battery Co. has secured contracts for the erection of storage 
batteries (over 1,300 cells of 1,270,000 watt-hours) at Fleetwood, 
Tadcaster, Ilford, Brechin, Montrose, and Alderly Edge, amongst 
other places. During the past month the company has, we are 
informed, completed power installations at Southampton Docks for 
electric cranes at Portsdown, Gosport and Pontefract, for electric 
tramways at Letchworth (Garden City), Stratford-on-Avon, Mans- 
field, and several smaller contracts for the Admiralty and War Oflice. 


Water Purifiers.—The Paterson Engineering Co. have received 
the following orders :— 

From Birmingham Corporation, for Paterson“ condensation water 
purifier with quartz sand filters (for Summer-laue station), capable of 
removing all trace of oil from 350,000 lb. of condensed steam per hour; 
from Ayr Corporation, for Paterson" combined exhaust heater, softener 
and grease eliminator of 4,000 gallous hourly capacity, fitted with quartz 
sand filter; апа from Barnsley Corporation, for а combined grease 
eliminator and make-up softener of 3,500 gallons capacity. 


BUSINESS NOTIOES. 


The Deutsche Gaszliihlicht Aktiengesellschaft (of Berlin) notify 
that, pending the erection of a factory for the manufacture of 
metallic &lament lamps in England in conjunction with the General 
Electric Co. (Ltd.) (71, Queen Victoria-street, London, E.C.), they 
have placed the sole agency for their ** Osram ” (tungsten) lamp for 
Great Britain with that company. 


Mr. Maurice Graham informs us that he has, as from July 15 last, 
resigned all his interest in the firm of Graham, Morton & Co., 
engineers and contractors, Leeds, as he has decided to devote the 
whole of his time to his consulting work in the special study of the 
transmission and handling of materials by labour-saving machinery. 
On Oct. 19 Mr. Graham leaves England tor a twelve months’ tour 
round the world (visiting Egypt, India, China, Japan, Australia, 
United States, Canada, &c.). 


Messrs. Crompton & Co. notify that their works at Chelmsford 
will be closed from noon Aug. 3to9 a.m. Aug. 12. All communications 
should be sent to head office (Salisbury House, London Wall, E.C.), 


will be closed from August 5 to August 10 inclusive. 


: accounts show liabilities £22,850, assets £247. 
‘he began business in 1892 as a financial agent, and promoted 
' various companies, including the New Century Engine and the 
‚ Ekstromer Accumulator Companies. 


and orders requiring immediate attention should be forwarded by 
Aug. 1. 


The Tempered Spring Co. have removed to more commodious 
premises, and in future their address will be Burton Weir Works, 
Sheffield. The company are duplicating most of their machinery 
and are also putting down the most modern appliances for making 
springs of the highest quality. 

The works and offices of the Langdon-Davies Motor Co. (Ltd.) 
A small staff 
will deal with urgent orders. 


Personal.—Mr. H. E. Brain, whose resignation of the post of 
electrical engineer to the Buenos Ayres & Pacific Railway we an- 
nounced recently, is now in London in connection with his business 
in Buenos Ayres. Не will be glad to hear from English manufac- 
turers of electrical and other machinery desirous of being repre- 
sented in Argentina. Letters may be sent to Mr. Brain at 44, 
Bernard-street, Russell-square, W. C. | 


BANERUPTOIBS, LIQUIDATIONS, &c. 


In the London Bankruptcy Court on Tuesday the public exami- 
nation took place of Carl von Buch, 4, Sun- court, Cornhill, whose 
Debtor stated that 


Examination concluded. 

The trustee (Mr. Н. L. Howell, 182, York-road, Westminster 
Bridge, London, S.E.) in the bankruptcy of Alfd. Parker Jones and 
Cecil Hellyar (trading as A. Parker & Co.), electrical engineers and 
contractors, 180, Upper Richmond-road, East Sheen, has been 
released. 


Claims against the Hudson Economiser Co. (Ltd.) (ia liquida. 


lane, London, E.C. 


Conduit & Fittings (Ltd.) is being wound up voluntarily. 
H. D. Brown, 4, Monument-street, London, E.C., is liquidator. 

A meeting will be held on Aug. 30 at the offices of Gaff, Harper & 
Co., 54, New Broad-street, London, E.C., to receive an account of 
the winding up of the London Electrical Synd. (Ltd.). 

Winding-up Petition.—A petition in the High Court by Gent & 
Co. for the winding up of the Brockie Poll Arc Lamp (Ltd ), or for 


Mr. 


the continuation of the voluntary winding up under the supervision 
of the Court, will be heard on Aug. 7. 


CATALOGUES, &c. 


Ceiling Fans.—The latest list issued by Crompton & Co. (D 29) 
deals with their well-knowa ceiling fans. A fully-illustrated descrip- 
tion is given in the list of the construction of these fans, and among 
the illustrations is a sectional view. of the method of ceiling suspen- 
sion. This is clearness itself. 

Pin contact Conduits.—The mechanical and olectrical continuity 
of all-steel conduits is now practically а necessity, owing to the 


“ SIMPLEX " PIN- CONTACT DEVICE. 


higher voltages in use. Simplex Conduits (Ltd.) are in a position 
to supply a pin-contact device which makes conduits electri- 
cally and mechanically continuous.at practically no increase in 
cost over an ordinary socket-joint installation. Existing instal- 
lations can be made continuous at a very slight cost. The pin contact 
is shown in the illustration. A small slot is left in the lip of all 
socket fittings, and when the enamelled tubing is socketed home 
in the ordinary way a small hardened metal pin or dowel is in- 
serted and hammered sharply home. The pin cuts its way into 
the fitting and into the skin of the tube, and, being under great 
pressure, makes efficient and lasting coatact without the necessity 
of scraping or injuring the enamel in any way; the projecting 
part of the pin may subsequently be filed off tlush. The device 
dispenses with much labour in conduit erection and requires no 
skill in fitting. 
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“ Kohinoor” Arcs.—This well-known enclosed are lamp of the 
Union Electric Co. is now fitted with a new cover and inverted 
reflector, making it suitable for all kinds of interior lighting. List 
No. 1,344, just published, gives prices and particulars. 

Slyp-not.—This is the trade name given to a new belt dressing 
supplied by Watts, Fincham & Co., Billiter-buildings, London, E.C. 
A neat booklet just off the press gives particulars and instructions 
for use. 

Pocket Lamps.—A handy form of pocket-lamp, fitted with a 
secondary cell, is described in a list just published by L. E. Wilson 
& Co., 20, Cross-street, Manchester. It is known as the Thom- 
son ” pocket-lamp, and comprises a 2-volt accumulator in a special 
case, which is fitted with a bull’s eye lamp and thumb switch. 
The lamp will give light for six hours from one charge. Special 
fittings are provided for cycle and motor-car use. 

Water Softeners.—A speciality of water-softening plant and puri- 
fiers is made by the old-established Stanhopo Water Engineering 
Co., of 20, Bucklersbury, London, E.C., who are issuing a useful 
booklet describing their Collett-Stanhope apparatus. 

Springs. — The Tempered Spring Co. send us lists of their latest 
productions in the way of springs for various purposes. 

Exports of Blectrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 


wire and materials, but not including electrica! machinery, which 


is not separately specified) from July 24 to 80, with the ports of 
destination :— 

Africa—Alexandria, £445 (including £233 telegraph material); Cape 
Town, £69; Beira, £121; Bolama, £290; Delagoa Bay, £21; Durban, 
£332; East London, £1,026; Kilindini, £13,450 (telegraph cable); 
Sekondi, £8. dArgentina—Buenos Ayres, £7,028 (including £5,831 tele- 
graph material). Australasia—Adelaide, £102; Auckland, £1,430 (tele- 
graph material); Melbourne, £2,720; Perth, £50; Sydney, £1,204; 
Wellington, £92. Belgium—Ghent, £50 ; Ostend, £74. Brazil—Maceio, 
£9; Pare, £74; Rio Janeiro, £10. Burma—Rangoon, £70. Canada— 
Toronto, £1,278. China—Shanghai, £185; Tientsin, £976 (telegraph 
material). Denmark—Copenhagen, £113. France—Paris, £27. Ger- 
many—Bremen, £10; Bremerhaven, £200; Cologne, £35; Hamburg, 
£50, Holland—Amsterdam, £458; Rotterdam, £67. Hong Kong, £382. 
India—Bombay, £461; Calcutta, £1,254; Karachi, £25; Madras, £81. 
Italy—Leghorn, £26. Japan—Kobe, £95; Na ki £1,876 ; Tokyo, 
£1,109 (including £252 telegraph material) ; Yokohama, £182. Malta, 
£55. Persia—Balek Pappan, £811; Moulmein, £6. Russia—St. Peters- 
burg, £1,063 (including £765 telegraph material). Siam—Bangkok, £31. 
Spain—Bantander, £12. Straits Settlements—Penang £58. Singapore, 
£176.  Sweden—Blockholm, £507. Uruguay—Monte Video, £160. 
U. S. 4. — Boston, £187. West Indies—Port Swettenham, £11. Total 
5 against £61,178 in the corresponding week last year) July 25 
o 31). 


PATENT RECORD. 
SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


5,172 Montcomery. Sbip'e telegraphic apparatus. 

6,838 JOHNSON. Dynamo-electric generators. 

8,258 BEAVER & CLAREMONT. Electric cables. 

69,112 B. T.-H. Co. (G.E. Co., U.S.) Motor control systems. 

10,552 SrENCE. Conversion of alternating to continuous current. 

10,554 Laks.  (Stromberg-Carlson Telephone Mfg. Co.) Telephone 
gwitchboards. | 

10,558 1 (Stromberg- Carlson Telephone Mfg. Co.) Telephone wall 

экев. 

10,580, 10,598, 10,599 & 10,600. Laks. (Stromberg-Carlson Telephone 
Mfg. Co.) Telephone exchange systems. 

10,585 Punaa. Alternating-current electric motors. 
5/5/05.) 

10,601 LAKE. (Stromberg-Carlson Telephone Mfg. Со.) 
apparatus. 

11,028 Jackson. Tail lamps for motor cara. 

11,058 Srour. Electric circuit- breakers. 

11,462 Zani. Electromagnetic poxer transmission apparatus. 

11,652 Вонот. Electric batteries. (Date applied for, 25/5/05.) 

11,657 OrnENDEK & PorraAK. Electrical switches and fusible cut-outs. 

11,676 Berry & Harrison, Conn:cting tbe conductors of circuita, espe- 
cially in wiring buildings, 

11,858 Warwick MacHiNERY Co. 
turbines. 

11,944 Just, HANAMANN & VEREINIGTR ELrcTRICITATS A.-G. 
ciog bodies for incandescent lamps. 

11,974 HlADFIELD. Magnetic material. 

12,295 Снлрвокм'в (SHIP) TELEGRAPH Co. & Grant. Ships’ mechanical 
telegraphic apparatus for communicating between one part of 
eame to another. 

12,525 Justice. (Deutsche Gaegliihlicht Akt.-Ges., Auer-ges.) Electric 

low lamps. 

12,497 B.T.-H. Co. (G.E. Co., U.S.) Control of dynamo-electric machines. 

12,500 Brown. Electric telegraph apparatus. 

12,086 Srence. Electro-magnetic friction clutch reversing gear. 


(Date applied for, 
Telephone 


(G.E. Co., U.S.) Mechanism fer fluid 


Incandes- 


12,730 B. T.-H. Co. (G. E. Go., U. S.) 
ture of incandescent lamps. 

12,821 1 Co. (A. E. G.) Suspending the conducting wire of electric 
railways. 

13,050 KiesBURY. (Western Electric Co.) 
cord reel. 

13,415 B. T.-H. Co. (G. E. Co., U. S.) 
mechanism therefor. 

15,585 AuvERT & FERRAND. Apparatus for transformation of single-phase 
5/0500 into continuous current. (Date applied for 

13,589 Mier ү Miura. Electrolytic meters for electricity. 

13,601 B.T.-H. Co. (G.E. Co., U.S.) Switches. 

13,928 Wetter. (May.) Electric meters of the motor type. 

15,978 Мовалм CRUCIBLE Co. & GRANT, Applying pressure to commut stur 
brushes. 

14,342 AlLAN. Prepayment mechanism for electric and other meters. 

14,359 B.T.-H. Co. (G.E. Co., U.S.) Electromagnete. 

14,592 Harris. Electric measuring apparatus. 

14,911 Bourp. Joint boxes, fuse boxes and switch tore». 

14,945 Sremens Ввоз. DYNAMO Works, (Siemens Schuckert werke G. m. b. H.) 
Elcctric starting machines having flywheels that can be un- 
coupled when working light loads. 

15,060 Scaatrner. Electric meters of the electrolytic type. 

15,225 В.Т.-Н. Co. (GE. Co, U.S.) Systems of electric motor 
control. 

15,283 Turner, Controlling and operating the points of electric railw ays 
and tramways. — 

15,485 KIRWAN & QUANEY. 
indicators. 

16,514 Westwoop & Jongs. Terminals of electrical machinery or 
apparatus. 

16,360 Warwick MACHINERYCo. (G.E. Со., U.S.) 
for turbines. 

16,668 Рвостов. Arc limps. 

16,690 BEnaLuND, HJORTH & LJUNGMAN. 
of mines. 

16,729 KxrcHuM. Dynamo-electric generators. 

16,819 Arran. Electric starting switches and regulators. 

16,870 GREENFIELD. Anodes for electrolytic purposes. 

16,895 B.T.-H. Co. (G.E. Co., U.S.) Electric transforme s. 

16,984 B.T.-H. Co. (G.E. Co., U.S.) Air-brake systems. 

17,071 PaBussL. Signalling apparatus for electric railways. 

17,150 DzrawY. Telegraphy. 

17,515 FELTEN & GUILLEAUME-LAHMEYERWERKS AKT.-GES. Electrical 
current interrupters. (Date applied for, 18/8/05.) 

17,561 B.T.-H. Co. (G.E. Co., U.S.) Systems of electric distribution. 

17,768 BDB. Electrically treating air and other gases. 

18,083 HoBcH. Commutator switch for two iguiting sources of clectri- 
city. 

18,086 HERBERTS & HERBERTS. Fuse boxes. 

18,135 Ross. Instruments indicating flow of electricity through ccn- 
ductors. 

18,576 Grant. Ship and analogous telegraphic appiratu?. 

18,408 Laks. (Semenzz.) Electric insulators for high-tension conductors. 

18,445 WATERHOUSE. Electric glow- lamp holders. 

18,478 Newton & Brosh ELECTRICAL ENGINEERING Co. 
movable joints їп turbines. 

18,825 REITHOFFER & MOoRAWEIIzZ. 


Machines for use in the manufac- 


Telephone switchboard 


Electric switches and operatiog 


Switching devices for use with stopping place 


Governing mechanism 


Electric apparatus for ignition 


Packing for 
Operating electric clocks by electrical 


waves. 

18,957 Euxer. Electric motor control apparatus. (Date applied for, 
51/8/05.) 

19,009 Warwick МАСНІХЕВҮ Co. (G.E. Co.). 
turbines. 

19,150 Epwarps. Controllers for the trolley poles of electric cars. 

19,219 Watkixson & Payne. Regulating or controlling the pressure of 
the current in ап electric circuit. 

19,299 OLvER & URAWFORD. Switch mountings. 

19,462 Hunter. Destination indicators for tramway cars. 

19,620 Forster. Incandescent lamps. 

19,762 MaTHEB. Tramway point and operating mechani:m. 

20,210 LEDERER. Supports for metallic filaments. 

20,463 B.T..H. Co. (A. E. G.) Arc lamps. 

20,705 Davy. Electrical resistances. 

20,719 FELTEN & GuiLLEAUME-LAHMEYERWERKE AKT.-Ges. Alternating- 
current electromagnets. (Date applied for, 30/9/05.) 

21,063 SzYBOTH & Baumann. Elastic fluid turbines. 

21,146 Opman. Controllers for electric elevators. 
1/3/06.) 

21,348 PöRSckE. Galvanic cells. 

21,349 CowPER-CoLEs. Electrolytic production of copper wire strip or 
the like. 

21,767 Hewitr. Apparatus for producing os;illatory electric currents. 
(Date applied for, 9/10/05.) 

21,952 HowonTH. (Maschinenfabrik Oerlikon.) Power plants for the 
production of alternating electric current by steam engine:. 

22,465 ETcH&LLs. Controlling mechanism. 

22,498 Davis & MacGaBaN. Electrical measuring or indicating ius!ru- 
ments. (Date applied for, 21/10/05.) 

22,519 Frick. Electric transformer furnaces. (Date applied for, 18/12 05.) 

22,658 WEICHERT. Apparatus for the electrolysis of fluids. 

22,715 DRARLOVE & Brown. Electric condensers or the like. 

22,752 Connor & 5товвв, Electrodes. 

22,779 THompson. (Ges. für. Drahtlose Telegraphie.) Aerial conductor 
arrangements for wireless telegraphy. 


Buckets for elastic fluid 


(Date applied for, 
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COMPANIES’ MEETINGS AND REPORTS. 


Direct United States Cable Со. (Ltd.) 


The sixtieth ordinary general meeting was held on Friday last under 
the presidency of Mr. E. M.''UxpERDowR, К.С. 

The GENERAL MANAGER AND SECRETARY (Mr. T. Finnis) 
read the notice convening the meeting and the auditors’ report. 

The CHAIRMAN then said: I am glad to say we have no exciting 
topics to deal witb, our traffic is going on well up to the present time, we 
have suffered from no misfortune, and I trust that that indicates a con- 
dition of things which will be considered by you as satisfactory. The re- 
venue for the six months to June 30 last, after deducting outpayments, 
amounted in round figures to £57,056, while the working and other ex- 
renzes, including provision for pension fund and income tax, but exclusive 
cf cost of maintenance of cables, absorbed £24,699, leaving a balance of 
£32,357 as net profit. With £17,032 brought forward, this makes a total 
of £19,389, which has been appropriated as follows: An interim divi- 
dend of 4s. per share was paid to March 31, requiring £12,142, and the 
proposed final dividend of 4s. per share and a bonus of 2s, 6d. per share to 
June 30 will require £19,731. We transfer to reserve account £15,000, 
and carry forward £2,516, making together the before-mentioned total of 
£49,389. The revenue has shown a slight improvement during the past 
half-year as compared with the corresponding period of 1906, although 
that was a period of great activity in the Atlantic cable business. The 
working expenses in London and at the stations show some small 
natural increases in consequence of the greater activity, the remain- 
ing expenses appearing in the revenue account being of a more or 
less fixed character. There is an appreciable reduction in the item 
of income tax, as was foreshadowed in the remarks made to the 
shareholders last year. The reserve fund account having been 
credited with £8,790 from interest on the investments and £2,367 
from profit on sale of securities, and with the £15,000 mentioned 
transferred from revenue, and, on the other hand, having been 
debited with £4,184 for cost of maintenance of the cables, and with 
the amount of £40,000 which you will observe from the report we 
have decided to put aside as provision on account of market depre- 
ciation of securities, the balance of the account now amounts to 
£491,968, The investments have been increased during the half- 
year by £30,319. Their total cost amounts to £533,435, but with 
the before-mentioned provision of £40,000, the value they actually show 
is about the amount they would realise if sold to-day. I firmly 
believe that the depreciation shown in the quotations is only a 
temporary matter, and I trust that we shall return to a more normal 
state of things. Meanwhile, I think you may congratulate yourselves 
that this period of depression has bad so small an effect upon your 
securities—not more than about 7 per cent. I observed quotations in а 
paper which showed that recently there has been an augmentation in the 
value of securities amounting to something like £50,000,000. Let us 
hope that that improvement will go оп. А summary of the results of 
working during the whole financial year shows as follows: Receipts on 
revenue account were £117,435, less expenses and other ordinary pay- 
ments £50,080, leaving £67,355. Wehave paid in dividends £56,156 and 
placed to reserve £15,000, making together £71,156,1ess the decreased 
balance in hand as compared with June, 1906, of £3,801, making the 
amount before mentioned of £67,355. The reserve fund account, apart 
from the provision of £10,000 for depreciation in the market value of 
securities, has been increased on balance during the year by £27,784, as 
follows: Ву transferring from revenue £15,000, interest on investments, 
&c., £17,117, and profit on the sale of securities £2,656, making the total 
credits £34,773 ; deduct cost of maintaining the cables, £6,989, leaving 
the increased balance of £27,784. I now move the adoption of the report 
and accounts and the declaration of the final dividend and bonus as set 
out therein. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously. 

Resolutions were then approved re-electing the retiring directors (the 
Hon. Н. А. E. Cochrane, M.P., and Mr. John Varley) and the auditors 
(Messrs. Deloitte, Plender, Griffiths & Co., and J. J. Sawyer & Co.), and 
E vid vote of thanks to the directors and staff brought the proceedings 

& close. А 


— 


Anglo-Ámerioan Telegraph Co. (Ltd.) 


The half-yearly general meeting was held on Friday last, Mr. Francis А. 
Bevan presiding. E 

The SECRETARY (Mr. Т. Н. Wells) read the notic3 convening the 
meeting and the auditors' report. 

The CHAIRMAN said: This is our half.yearly meeting, and we 
do not deal folly with the accounts on this occasion. I think we 
may congratulate ourselves on the progress of the company's busi- 
ness during the past half-year. The traffic receipts have increased 
by about £2,200, but there was а falling off in the earnings of 
the Minia of over £4,000. As I always remind you, the 
earnings of the “Minia” are a precarious sort of income, and can 
never be counted upon. Therefore, deducting the increase in traffic 
receipts from the reduced amount from the ‘‘ Minia,” there is a nett de- 
crease Of £1,812. 16s. 5d. On the other hand, working expenses have 
decreased by £6¢8 and law expenses by £283 ; but our chief decrease is 
in the cost of repairs of cable, in which item there is а nett decrease 
of £5,461. 4s., so that the gain in revenue for the six months is £4,100, 
which accounts for the increased balance carried forward. For the forth- 
coming half-year I hardly think we can expect the very large receipts we 
had for the corresponding half-year of 1906, when there was great 


activity on the Stock Exchange. I now come to the question of the 
renewal fund. You will have noted that the Directors considered it right 
to give you notice the other day, when communicating the amount of 
dividend to be paid and the amount of the balance to be brought 
forward, to allude to the fact that there had been considerable 
depreciation in the value of securities held on account of our renewal 
fund. This depreciation has now reached a large sum (no less than 
£83,000). You will remember that we entered into a sort of agree- 
ment tbat our renewal fund should stand at £1,000,000, but if 
you deduct this £83,000 it is manifest that the renewal fund 
stands at considerably less than £1,000,000. The question arises 
therefore: What shall we do? We are engaged in renewing the 
shore ends of two of our cables, and this will absorb about 
£40,000, which will have to come out of the renewal fund. Towards 
this sum there is the nomina! surplus on the renewal fund of £26,090, 
and we have credited the fund with the half-year’s interest on 
securities (about £13,000) making £39,000 towards £40,000, so that the 
real value of the renewal fund, taking the depreciation account, is nct 
quite £920,000. Under these circumstances the directors consider it is 
right to resume the operation that we carried out for some years, namely, 
setting aside £20,000 out of our annual receipts towards making up the 
amount to the nominal £1,000,000. If we have any good fortune the 
year’s interest of £30,000 and the £20,000 set aside will soon bring up 
the fand to the nominal amount. We do not, however, propose to 
be examining year by year the amount of the renewal fund—we 
propose not to revalue for something like three years. What the 
position may be then I cannot say, but at present it does not look 
as if securities were likely to rise in the immediate future, more especi- 
ally British securities in which the greater part of your renewal fund is 
invested. There is one other matter to which I will allude. I have 
referred to the renewal of our shore ends and have mentioned that these 
shore ends are exposed to damage by trawlers, and this liability to 
damage seems to increase. We have been in communication with the 
Government authorities upon the point, and I am glad to be able to say 
that they are taking the matter into serious consideration. You know 
also that we have had a lawsuit with the Newfoundland Government on 
the subject of their taxation of our cables. We contested the Newfound- 
land Government’s power of taxing us in this way, bat the decision of 
the local courts has gone against us. We have now under consideration 
whether we shall appeal to the Higher Court in England. The only 
other matter to which I may allude is that the directors have elected on 
the board Mr. Maitland Kersey, and his name will come up in due course 
for confirmation by the shareholders. I now move the adoption of the 
report and accounts. 

Sir GERALD FITZGERALD, K.C.M.G., seconded the resolution. 

Mr. EDMONDS asked what had b:come of the French lawsuit ? 

Sir JOHN SWINBURNE asked whether anything had been received 
on that account ? 

The CHAIRMAN: The action is dead, and I am informed that we 
have received about £1,100. 

Mr. HARDCASTLE: Do I understand that if the renewal fund should 
increase in value within the year, say by. £90,000, which would bring 
it up to the normal £1,000,000—and some people think there will be 
considerable appreciation in securities—you would stiil continue for two 
years to add £20,000 to the fund out of reyenue. 

The CHAIRMAN: That is a natural question to ask. I trust the 
anticipations of an improvement may be realised, in which case we shall 
not require this money, but I think all will agree that it is not a wise 
thing to be constantly revaluing our renewal fund. If there is a surplus 
so much the better. If the situation were to change considerably, either 
for the better or the worse, I suppose the directors would have to recon- 
sider their policy. 

After some further general discussion, the resolution was put to the 
meeting and carried unanimously. 

A cordial vote of thanks was tendered to the chairman, the directors 
and staff, and the proceedings terminated. 


City & South London Railway Co. 


The forty-sixth ordinary general meeting was held on Wednesday, the 
Right Hon. C. B. SrraRT. WonrLEv, K.C., M.P., presiding. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting. 

The CHAIRMAN said: We meet you this time at the close of the 
most eventful half-year in our history, since and excepting, of course, 
that in which our original line from the Monument to Stockwell 
was opened for public traffic by the illustrious prince who is now 
King of these realms. A good many things might be said of the 
great change during the past six months, but, to put it in a con- 
crete form, I may say that at the close of the half-year we had 
for 49 days been actively working an added length of 1 mile 17 chains of 
new line, the completion and opening of which had put us in the relation 
of feeding and being fed by the three oldest of the four great systems 
connecting London with the Midlands and the North, as well as ina 
like relation with the tube railway which passes through King’s Cross 
on its way from Finsbury Park to Hammersmith. And since June 22 we 
have been in like contact at Euston with what is popularly called the 
Hampstead Tube," but which, it ought to be remembered, is a High- 
gate tube as well. We have thus in the half-year become partakers 
in the advantages of no less than five great new possibilities. The 
result so far is such as to give us encouragement in every case. Of the 
Hampstead and Highgate connection it is too soon to say anything 
beyond reminding you that over and above our share in the interest 
on the small sum expended in making an underground subway at 
Euston from our tube to theirs, practically every shilling of new traffic 
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that that connection may bring in will be clear profit to us, The 


broad results, however, of the half-year, which includes the seven 
weeks during which the four other new connections have been 
open, are as follows: We have a 10 per cent. increase (10,148,780 
against 9,045,120) in the number of passengers carried. We have run 
90,980 trains against 90,376 in the corresponding period of last year. 
We have carried 110 passengers per train against 100. Оаг receipts per 
train have been 178. 1°73d. against 16s. 1:67d. Our receipts per train-mile 
have also improved, being 31:83d. against 31°62d. On the other hand, our 
expenses per train. mile have fallen from 15-08d. to 14'944. The receipts per 
passenger are again lower, being 1°75d., against 1:80d., a fact which 
follows from the same movement which results in the slightly smaller 
takings from season tickets. Bat the most satisfactory feature of 
all is the fact that in the faca of the manifest all-round increase in the 
volume of our business, and notwithstanding the increased price of coal and 
other supplies, our working expenses stand in the improved proportion of 
44:38 per cent. of gross receipts against 44-94 in the corresponding period. 
The pecuniary result to you is that there is £6,120 more available for 
distribution in dividends than there was a year ago. Against this there 
has to be set an increase of £1,784 interest on 1901 preference stock, 
which had not become payable in Jane, 1906, also £2,500 for 
interest for four months on the new 1903 preference stock which 
а year ago was still unissued. Setting off the 44, 284, the 
aggregate of these new preference charges, against the £6,120 of in- 
creased dividend money, we get for the ordinary stockholder an amount 
which comfortably enables us to pay him at the rate of 23 per cent. 
per annum, against 2} this time last year, and to carry forward prac- 
tically the same sum as we did then. I think I may go so far as to say 
that the results of the seven weeks for which we have been working to 
Euston and King’s Cross certainly look as if, without much difficulty, we 
are going to maintain our existing dividends, and, perhaps, make a bit 
more beside. We have the solid fact that in 11 weeks from May 11 to 
July 28 we have an average increase in receipts of £640 a week. You 
will be interested to hear that we have arranged and put into operation 
through bookings with the Midland and Great Northern Railways ; also 
with the Hampstead and Highgate, and Piccadilly and Brompton Tubes ; 
likewise to Earl's Court on the District Railway (including admission to 
the Exhibition). 

So much for our present position. Our more remote prospects have been 
improved during the half-year by the fact that the new scheme of the London 
& North Western Railway for an electric railway from Watford to Euston, 
bringing passengers to a new underground station at Euston, with subway 
communication with our station there, has passed through Parliament. 
You have doubtless read of efforts that have been made and measures 
taken to bring about such increases in underground railway and tube and 
omnibus fares as will put an end to useless and internecine competition. 
No one now denies that these cheap transit industries, whether they are 
to be financed from municipal or from private resources, must be run 
upon а more remunerative basis than heretofore. Well, we have attended 
some of these conferences which you have read about, bat of courae, our 
chief competitor is not in the room when we go there. In these discussions 
our part has so far been to some extent the part of spectators, for the com- 
petition we have to face is not во much that of omnibuses or of other rail- 
ways, bat has to be looked for elsewhere. In this matter our attitude has 
never been aggressive, and at present our efforts are directed to- 
wards deprecating further aggreesions by our great competitor, and per- 
suading him that in some of his past measures there has been some 
injustice to us that ought to be remedied and some financial policy that 
might well be reconsidered. We claim, and we hope the public are begin- 
ning to agree, that after all the efforts you have made, the risks you have 
taken, and the patience you have shown, you deserve not to be raided, 
but to be rewarded. I now move the adoption of the report and accounts. 

Mr. CHARLES SEYMOUR GRENFELL seconded the motion, which 
was carried unanimously. | 

The declaration of the dividends on the preferense and ordinary stocks 
was then approved, and a hearty vote of thanks to the Chairman, 
Directors and staff was accorded unanimously. The Chairman having 
briefly replied, the proceedings terminated. 

ANGLO-ARGENTINE TRAMWAYS СО. (LTD.)—At an extraordinary 
meeting on Friday, the provisional agreement entered into with the Cie. 
Générale de Tramways de Buenos Ayres for the acquisition of the Buenos 
Ayres & Belgrano Electric Tramways Co.’s undertaking was approved. 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—The report for the half- 
year ended June 30 shows that the balance available for dividend is 
£4,463, and it has been decided to pay 4 per cent. for the half-year. 


CENTRAL LONDON RAILWAY CO.—The capital expended during the half- 
year ended June 30 was £6,351, 12s. fd. Compared with the correspond- 
ing period in 1906 there has been a decrease of £15,599. 3s. 2d. in receipts, 
and of £4,371. 198. 5d. in working expenses; but rates and taxes have re- 
quired £855. 0s. 2d. more. The balgncepm the half-year is £74,950. 83. 9d., 
ог £11, 227. 33. 9d, less thau in 1908. › The number of passengers carried 
was 20,260,871, against 20,721,608 and 22,336,489 respectively in the two 
pre:ed ng half-years. After providing for debenture interest, &c., there 
remains £70,891. 18. 2d. The directors recommend the declaration of 
dividends for the half-year at the rate of 3 per cent. on the undivided 
ordinary and at the rate of 4 per cent. on the preferred ordinary stock. 
Dividend on the deferred ordinary stock is not payable until the result of 
the year’s working has been ascertained and the balance (£31,423. 03. 2d.) 
is carried forward. After careful observation and inquiry, the directors 
decided, though with much regret, to abandon the system of charging a 
uniform fare of 2d. and to adopt an increased charge to 3d. for pas- 
sengers travelling beyond seven or eight stations. This alteration came 
into effect on July 1. It is proposed that a conference, or committee, of 


representatives of the Metropolitan, the Metropolitan District and the 


North London railways, the various tube and tramway undertakings, 


and the omnibns and motor-bus companies, should be established to deal 
with questions affecting their common interests, and of adjusting 
differences that may from time to time arise. 


CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—The report for 
1906 states that there is a balance to debit of profit and loss of £2,448. 


The renewal fund, which was created in 1905 and amounted to £8,867, 
has been charged with the'cost of the modifications and the restoration of 


the property damaged by the rioters in Santiago. Owing to frequent 
traffic disturbances, caused by several serious breakdowns of the 
machinery at the power station, and also owing to the occurrence of an 


earthquake in Santiago on Aug. 16 last, which stopped the service 


during 11 days, the total passengers carried was less than during 1905 by 
9,098,550, the tramway receipts being less by $329,365.80. The power 
station is now in thoroughly efficient condition, and during the year the 
following additions have been made to the machinery therein: Two 
new accumulator batteries, one turbine and two boilers, increasing the 
power capacity to 5,700 kw. The rolling stock has also been added to 

y 10 new cars, and 20 new cars on order will be delivered in the course 
of this year. After prolonged negotiations with the municipality of San- 
tiago, the company has succeeded in obtaining a prolongation of the 
concession for a farther 25 years to 1953. Тһе Nuiioa line has been re- 
constructed from horse to electric traction, and was opened for almost ite 
whole length on Dec. 81. Owing to the fall in the rate of exchange and 
in accordance with the clause in the concession, the fares on the system 
in Santiago were doubled on Dec. 17, 1906, and resulted in a great 
improvement in the gross returns. Оп Dec. 20, 1906, а contract 
was entered into between this company and the Deutsch-Ueberseeische 
Elektricitäts-Gesellechaft, of Berlin, for that company to supply the 
system in Santiago with current produced from water power at а rate 
much below the present cost of power, and when this installation is 
complete thedirectors look for a substantial decrease in operating expenses. 
The managers have so far failed to succeed in obtaining adequate com- 
pensation from the Government of the Chilian Republic for the damage 
sustained by the company in consequence of the riot in Santiago in 
October, 1905 ; but the damage arising from that cause had been met by 
funds locally set aside in Santiago for that purpose. The business of 
the electric lighting department also suffered owing to the disturbances 
and breakdowns in the power station and the earthquake. However, the 
department showed the following inoreases compared with 1905:—In 
private lighting, 32 per cent. ; in public lighting, 1 pər cent.; whilst the 
tramway service required 7 per cent. less carrent, so that, including the 
amount required for the company’s own consumption, the consumption 
in 1906 was 7,668,752 against 7,688,277 units. The number of con- 
gumers increased from 849 in 1905 to 1,360 at the end of 1906. 


CROMPTON & CO. (LTD.)—At the meeting last week the chairman (Mr. 

John Trotter) congratulated the shareholders upon the fact that the 
estimate made at the last meeting of a greatly improved state of affairs 
had been realised. The works had been very fully ocsupied; they had 
found it necessary to carry out a further extension of the shops, bat 
before those were completed a still farther inorease became necessary 
and would take place during the current year. The nett profit was 
£38,291, against £20,000, so that they had beaten the record by about 
£7,000, their previous highest profit being £31,226in 1901. They had also 
dedusted £6,572 from nett profit in order to write off stock. They could 
pay double the amount of dividend which they paid last year—-namely, 
5 per cent., and he regarded a good honest 5 per cent. as the minimum 
rate that any trading concern ought to py. They were not proud of 
the dividend, but in view of the present condition of the electrical in- 
dustry it was matter of thankfulness that they had got back to 5 per 
cent. and that they were able to place a good sum to reserve. He next 
dealt with the company’s holding in the Electric Supply Corpn., and 
the progress made by the latter company. £1,500 was set aside for con- 
tingencies and doubtful debts, and £10,712 was placed to reserve, increas- 
ing that fund to £20,000. During the year £4,500 worth of new tools had 
been added, but, notwithatanding this, the value of plant and tools had 
been written down to £79,687. The handsomebalance of £5,840 remained to 
carry forward. The growth of the business was so great that the directors 
asked the shareholders to agree to an increase in the borrowing powera 
from the present limit of £150,000 (in which was included the debenture 
issue of £100,000) to £200,000. After dealing very fully with the accounts, 
Mr. Trotter said the outlook for the current year was satisfactory, good 
orders and contracts having already been received, and they regarded the 
further capital ав а precautionary measure. 
Col. R. E. Crompton seconded the resolution, and said the improved 
resulta were due to the gradual effect on their busineas of their engineer- 
ing knowledge. Their officials had had many years of hard times, with а 
gradual decline in prioes, and their one study in the last few years had 
been how to make both ends meet. They had done so in their contract 
department before, but last year they had made a profit in every depart- 
ment. Prices had not risen, 80 that the profits had been made by rigid 
economy and care in designing. Their work had been done so well that 
in some cases they had obtained higher prices than the market figure 
purely on account of excellence of work. 

The motion for the adoption of the report and accounts was agreed to, 
as was a further motion sanctioning the increase of the borrowing powers 
by £50,000. 

DUBLIN & LUCAN ELECTRIO RAILWAY CO.—After providing for deber- 
ture interest, the available balance ів £1,035. 83. 5d., out of which the 
directors recommend payment of the usual half-yearly dividend on the 
5 per cent. preference shares (absorbing £475) ; that £250 be paid to the 
contractors on account of the amount remaining due to them for electrical 
equipment; that £92. 193. 6d. be written off electric signal installation 


= — — — — D — 


THE ELECTRICIAN, AUGUST 2, 1907. 


657 


account (that amount having been paid for a new system of signalling 
dune the past half-year, and that the balance (£217. 8s. 11d.) be carried 
orward. , | 


DUBLIN UNITED TRAMWAYS CO.—At the meeting on Tuesday the 
chairman (Mr. W. M. Murphy) said the receipts (which included £2,114 
ffom the Howth traffic) constituted a record for the first half of the year. 
They attributed this satisfactory result to the International Exbibition. 
During the last half-year the cars were run 144,153 miles more than in 
the corresponding period of the previous year, and of course an increased 
supply of current was required for working the additional mileage. The 
average consumption of electricity per car-mile had also increased in а 
marked degree owing to the heavier cars in use and the higher rates of 
speed permitted. These conditions accounted for an additional consump- 
tion of 911,848 units, an increase of 20 per cent., although the car mile 
age increased by only 4 per cent. But, though coal cost them an average 
of 5d. per ton more than in the corresponding half-year, the total cost of 
generation per unit was actually less, being 0:357d. against O 375d. last year. 
The increase in traffic expenses (£1,560) was all accounted for by the 
increased mileage, while the increase in the general charges (£1,287) was 
caused by the additional accident insurance agreed to be paid in respect 
of the exceptional risk during the Exhibition year, and by ircreases in 
rates, taxes and rents. They had expended £7,157 on the reconstruc. 
tion of the Dalkey line, but this was charged against revenue. They 
had also charged against revenue £998 for substituting side poles 
for centre poles in three thoroughfares. They had a considerable 
grievance with regard to those centre poles. Though protesting 
against placing them in the centre of the roadway in the first in- 
stance, they were obliged to do so in obedience to the requirements 
of the Corporation, and it was under pressure from the same body 
that they were called upon to move them at their own expense 
and place them in the position which they originally proposed. 
That was the kind of thing that happenei when public bodies embarked 
on their own account in undertakings which would be much better left 
to private enterprise. Since the tramways were completely converted to 
electric working in 1901 the yearly receipts had risen from £187,279 to 
£274,831, or about 37 per cent., and there was every prospect of a steady 
continuance of that increase, to meet which additional rolling stock was 
necessary. They had also had to consider the power available at the 
Ringsend generating station, for though the plant originally installed had 
been able to meet all demands up to the present, on some recent occasions 
the reserve margin was below a safe limit. They, therefore, determined 
to run по rieks, and recently they installed a 1,000 kw. turbine generating 
set. They had also had to continually increase their car accommodation. 


EDMUNDSONS’ ELECTRICITY CORPN. (LTD.) - At the meeting on Friday 
the chairman (Mr. F. E. Gripper) said the result of the past year's work- 
ing bad been most disappointing and had caused the board much anxiety. 
The revenue was derived from two sources (profit from trading and in- 
come from investments). The net trading profit, after deducting all 
expenses and charges, was only £4,056, against £27,709 a year ago. It 
had always been foreseen that when the works of their subsidiary com- 
panies were fairly established the amount of contracting work done and 
the income from that source would be reduced. The policy of the board 
during the year, especially in view of the difficulty of raising capital for 
electrical undertakings, bad been to restrict as much as possible all capital 
expenditure which could possibly be avoided or delayed, and that policy 
bad necessarily had the effect of reducing the trading profit, and also to 
а certain extent had affected the development of some of their undertak- 
ings. The reduction in trading profits would have been of a less serious 
nature if there had been anything like a substantial increase in income 
from their investments. Unfortunately there had been no such increase, 
the results actually showing a small decrease, £31,136 against £32,182 in 
1905. Profits had in many cases increased substantially, but the increased 
- income had to a large extent been required for meeting charges on capital 
which in 1905 did not rank for dividend, and the increase in earnings had 
therefore not benefited the company. In consideration of the serious situa- 
tion arising from the passing of the preference dividend, the directors asked 
the large shareholders whom they called together to appoint a committee to 
act in advisingand assisting the board in taking steps to improve the position 
of the company. The committee had been formed, and consisted of seven 
of the largest shareholders in the company. The business of electric 
supply for some years past bad been carried on under increasingly severe 
competition. The effect of gas competition had been felt by every electric 
lighting undertaking in the country, avd especially in country towne. He 
expressed his belief in the ultimate success of the great majority of the 
company's undertakings. А 


ELECTRIC SUPPLY CORPN, (LTD.).—At the annual meeting on 
Wednesday the chairman (Mr. C. F. Tofnell), in moving the adoption 
of the report, said that one of the most satisfactory features of the 
accounts was the fact that in the case of six towns which showed a loss 
in 1905 (Dalkeith, Dollar, Jedburgh, Melrose, St. Andrews and Ex. 
mouth), every one of them with the exception of Exmouth had turned 
the corner, and the revenue from the sale of current for lighting and 
. power, meter rental, &c., exceeded the working costs. The same remark 
applied to Totnes station, which was now working at a profit. At 
Exmouth the gross revenue had increased from £241 to £671, and it was 


confidently anticipated that during the present year this would also show 


a profit. As to tbe three stations opened during the past year (Hitchin, 
Dumbarton and Falmouth) they had no comparative figures to go upon. 
At Hitchin a good start had been made ; the Falmouth works had been 
in operation barely a month; and the prospects at Dumbarton seemed 
very good. By their bill, which had received the Royal Assent, the 
' Chelmsford and Totnes Companies would cease to exist as separats con- 
cerns, and their business would be transferred to and form part of the 
general business of the company. | 


+ 


GENERAL ELECTRIC OO. (LTD.)—At the meeting on Friday the chair- 
man (Mr. G. Byng) moved the adoption of the report and said that the 
accounts did not differ very materially from those of last year, and under 
the prevailing conditions must be considered satisfactory. They had 
added to their properties to the extent of £19,200, which had gone en- 
tirely into extensions of their works, buildings and machinery. They had 
80 far avoided any further issue of shares, except ordinary shares, which 
mostly represented the reinvestment by directors of the dividends de- 
clared upon those shares from year to year. The sum written off for 
depreciation was about the fame as last year, and was based upon the 
scale agreed upon with the auditors. Their stocks again showed an in- 
crease, which was largely due to dearer raw materials—copper, iron, lead, 
timber, cotion, rubber and other materials, They had valued their 
sto:ks on а most conservative basis. The rises in materials were, he 
said, largely due to the manipulations of foreign trusts and speculators. 
There seemed to be some idea in the minds of many that the present 
trade system enabled them to obtain cheap raw materials. All facts ex- 
perienced in the course of their business during the last few years had 
proved just the contrary. English manufacturers possessed no 
means whatever—they seemed even to have lost those means the 
had in the past—of influencing the prices of their raw material. 
The past year had been marked by the introduction of an important in- 
vention affecting the electric lighting industry. The aim at which they 
had worked for a great many years—namely, that of improving the 
efficiency of the incandescent lamp, had been attained by the introduc- 
tion of a lamp having the wolfram (tungsten) metallic filament as a basis. 
He was of opinion that the advent of that lamp would have a most bene- 
ficial effect upon] their industry, aud they had from the beginning done 
everything to assist the development of the new lamp. They had been 
fortunate enough to come toa sound business arrangement with the 
holders of the first and what they were convinced were the master patents 
of the lamp, and, in connection with their Robertson lamp factory they 
had made an arravgement for its manufactare ia England. He was sure 
they would be glad to learn that thus the English workman was assured 
of his share in the resalts of that invention. In the meanwhile they 
had secured for immediate sale in this country a considerable proportion 
of the output of the German works. 

Their works had been kept busy throughout the year. "Their directors 
(Mr. Railing at Witton and Mr. Bevis at Peel Works) had travelled 
abroad to keep themselves constantly informed of any. progress made, and 
thus both those important works had been kept up to date by adopting 
every improvement necessary for efficient and scientific production. The 
carbon works had done fairly well, and they had again to acknowledge 
the great help which the home and colonial governments had gíven to 
them in that undertaking; but he could not help complaining of the 
action of many municipalities. For the sake of, sometimes, a small per- 
centage many orders had gone abroad. Prices for heavy work had been 
kept low, mainly through internal competition. They had found foreign 
competition less active during last year; but there were indications that 
business on the Continent was getting slacker, and dumping would soon 
begin here again. For instance, last year they carried out a largo con- 
tract in the West of England to the entire satisfaction of their customer. 
An extension of that contract was advertised, and within three days seven 
continental travellers were on the spot, and three offered to do the work 
at considerably lower prices than the lowest English tender, whatever 
that might be.” The uncertainty as to foreign competition was worse 
for the English manufacturer than the actual competition itself. 
Their profits were less than last year by about £2,000. To that extent 
they had been obliged to reduce the amotmt placed to reserve, which now 
stood at £118,000. England's industries used to be assisted by abundant 
capital. Very little of such capital was available at present, but their 
foreign competitors enjoyed that advantage now, to their detriment. 
Another great evil was the abuse of their limited company law. The 
tendency of every little man to turn himself into a limited company, with 
£7 share capital and £5,000 debentures, was becoming daily more accen- 
tuated. It made the giving of credit most precarious, it interfered with 
legitimate trading, it led to positive dishonesty and swindling, and con- 
stituted a huge public scandal. 

The directors’ report on the accounts was adopted unanimously with- 
out discussion, and the dividend of 5 per cent. on the ordinary shares was 
approved. | 


GREAT NORTHERN & CITY RAILWAY CO.—The total revenue for 
the six months ended June 80 was £49,838, 4s. 3d., and cost of working 
£24,615. 128. 2d. (49:39 per cent.). After providing for debenture 
interest and other charges, and setting aside £500 to form the nucleus of 
a renewal fand, the directors recommend that the balance (£1,035. 9s. 1d.) 
be carried forward. The number of passengers carried (including 
season ticket holders) was 8,269,435, against 8,087,740 for the corre- 
sponding period last year ; the number of local season tickets issued during 
the half-year was 3,995, against 3,131; and the number of three-route 
season-ticket holders using the company’s line during the past half-year 
was 2,735. | 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting 
on Wednesday, the chairman (Lord Cottesloe) referred to the effects о! 
tramway competition on their traffic, and said the electrification of the 
South London Railway was proceeding as rapidly as possible. It was 
hoped that this line would be completed in the course of next year, but, 
in the meantime, they were arranging to accelerate the present steam 
train service by running past certain stations where it was considered 
hopeless to attempt to compete at present with the tramways. 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY CO.—An extra- 
ordinary meeting was held on Tuesday, and on the motion of the chair- 
man (Mr. С. G. Tegetmeier) a resolution was passed authorising the board 
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to borrow a sum not exceeding £133,000, by the issue of 4 per cent. 
debentures. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—At the meet- 
ing on Friday the chairman (Mr. R. Forrest) referred to the unfortunate 
circumstances in which the company was placed. It had exhausted its 
capital, and financiers deeply interested in the undertaking declined to 
find more capital unless power was obtained for the issue of prior lien 
debenture stock. The larger consumers of power had formulated a scheme 
for keeping the undertaking going, and the principal creditors had agreed 
to accept preference share of the nominal value of £160 in respect of each 
£100 of indebtedness. The directors confidently believed that the under- 
taking would be a most successful one, and they were encouraged in their 
belief by the opinions of experts who had investigated the affairs of the 
company. The position largely arose from the delays of the consumers 
connecting up with the company. If that could have been got over, the 
financial difficulties would not have arisen and the undertaking might 
have quickly reached a profit-earning basis. | 

The report and balance-sheet having been adopted without comment, 
the election of the following new directors was unanimous :—Messrs. 
W. F. Brown, J. W. Hutchinson, W. Cope, W. G. Dalziel, T. Griffiths, 
W. L. Madgen, A. G. T. Hutchinson, and T. O, Callender. 

At а subsequent extraordinary meeting, an arrangement between 
the company, the debenture holders and the Treforest Electrical Con- 
sumers Co. (Ltd.) wasapproved. The present indebtedness of the company 
is £82,000, with certain contingent liabilities that may bring the amount 
up to £99,000. Under the agreement the Treforest Co. will find £30,000 
to modernise and increase the plant at Treforest. The chairman (Mr. 
W. G. Dalziel) prophesied a successful issue from the present difficulties 
by harmonious working between the new company and the old, and by 
economy in administration. 


TOPSHAM ELECTRICITY SUPPLY CO. (LTD.)—Capt. J. J. Holman pre- 
sided at the meeting last week. The report stated that there had been an 
‘unlooked for increase in the demand for electric current, and the number 
of consumers had more than doubled. The income was £243, and the 
profit £98, A dividend of 3 per cent. was declared. 
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' NEW COMPANIES, STATUTORY RETURNS 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANIES. 


ELECTRICAL MFG. CO. (LTD.) (94,300.)— Reg. July 23, capital £13,000 
in £1 shares, to acquire business and undertaking of P. Walters & Co., 
to adopt an agreement with W. Powles and to carry on the business of 
electricians, electrical and telegraph engineers, makers of electric tram- 
cars, motor cars and cycles, manufacturers of and dealers in dynamos, 
motors, telephones, bells, electroliers, arc and other lamps, electric-light 
fittings, heating and cooking apparatus, «с. First directors are W. 
Powles (permanent managing director), A. Hilton and E. E. Moore. Reg. 
office : 249 and 251, Kensal-road, London, N.W. 


Н. JONES, WILSON & CO. (LI D.) — (94, 289.) Reg. July 23, capital 
£1,500 in £1 shares, to take over and carry on the business of engineers 
aud electrical suppliers carried on at Liverpool, as H. R. Jones, Wilson 
& Co. Reg. office: 28, Chapel-street, Liverpool. 

MARTEN & JELLICOE (LTD.) (94,313.)— Reg. July 24, capital £10,500 
in 10,000 ordinary shares of £1 each and 10,000 deferred ordinary 
shares of le. each, to carry on the business of mechanical, electrical 
and general engineers, manufacturers of and dealers in motor and other 
vehicles and magnetic, telegraphic, telephonic and other apparatus, &c. 
Reg. office, 75-7, Shaftesbury-avenue, London, W.C. 


TREFOREST ELECTRICAL CONSUMERS CO. (LTD. (94,335.). -Reg. 
July 25, capital £100,000 in £1 shares, to produce, sell and distri- 
bute electrical energy, t» manufacture, purchase, sell, let on hire or 
otherwise deal in or with plant, machinery, fittings, cables, wires, tubes, 
meters, &o., to adopt an agreement with the South Wales Electrical 
Power Distribution Co. and Stanley Boulter, to promota or concur with 
the last-named company or the Cwmbran Electrical Consumers Co. 
(Ltd), or any other company or person, in promoting Parliamentary bills 
or provisional orders. First directors: Н. Bramwell (chairman), Sir 
Wm. T. Lewis, Bart., R. B. Thomas, W. Н. D. Newton, W. N. Lewis, 
W. H. Mathias, G, T. Hutchinson and W. L. Madgen. 


WIRELESS TELEPHONY (ENTERTAINMENTS) CO. (LTD.) (94,195.)— 
Reg. July 15, capital £1,500 in £1 shares, to adopt an agreement with 
Г. E. Brown and H. F. Rogers, and to carry on the business indicated by the 
title. Reg. office: 4, International Exchange, Edmund.street, Birmingham. 


STATUTORY RETURNS. 


BRIDGWATER AND DISTRICT SUPPLY AND TRACTION Co, (LTD.)— 
Return to July 11 gives capital as £15,000 in £1 shares, of which, 12,749 
have been taken up, in addition to 100 which have been forfeited. 
£3,877 has been received, including £10 paid on forfeited shares, and 
£5,882 is considered as paid. Mortgages and charges, £12,000. 


BRITISH ALUMINIUM CO. (LTD.) — In the return to June 18, capital is 
£1,300,000 in 60,000 6 per cent. preference, 40,000 7 per cent. preference 
and 40,000 ordinary shares of £5 each, and 20,000 conversion and 40,000 
1908 conversion shares of £10 each, of which 20,000 6 per cent. prefer- 
ence, 10,000 7 per cent. preference, 10,000 ordinary and 20,000 conversion 
have been taken up. £5 per share has been called up on 20,000 6 per cent. 
preference 83,540 7 per cent. preference and 38,001? ordinary, and £4 per 
" share on 20,000 conversion, and £537,708 haa.been received. £42,202 is 


considered as paid on 6,460 7 per cent. preference and 1,9982 ordinary. 
Mortgages and charges: £800,000 54 per cent. Lock Leven debentures, 
£241,420 5 per cent. debenture stock. 


BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS OO. (LTD.)—In 
return to May 21 capital is £850,000, in shares of £5 each, of which 
100,000 ordinary, 40,000 A preference and 27,500 B preference have been 
taken up. £5 per share has been called up on 40,000 A preference and 
£200,000 has bsen received. £637,500 is considered as paid on 100,009 
ordinary and 27,600 B preference. Mortgages and charges, £500,000. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO 
(LTD.)— Return to May 29 gives capital as £3,000,000 in £10 shares, all 
of which have been taken up and paid for in full. Mortgages and charges. 
£752,400. 

HARRINGTON ELECTRIC LIGHT CO. (LONG EATON) (LTD.) —In return 
to May 23 capital is £5,000 in £1 shares, of which 3,900 have been taken 
up and paid for in full, Mortgages and charges, nil. 


HARWICH ELECTRIC LIGHTING & TRAMWAYS CO. (LTD.)—Return 
to Dec. 31, 1906, gives capital as £50,000 in £1 shares, of which aeven 
zn been taken up. No calls have been made. Mortgages and charges, 
nil. 

LOWDEN ELECTRIC LAMP CO. (LTD.)—A return of allotments filed 
June 11 shows that 70 ordinary and 400 5 per cent. preferred ordinary 
shares have recently been allotted for cash. In December, 1906, 2,830 
shares were taken up (1,030 for cash and 1,800 credited as fully paid) 
out of a nominal capital of £3,000 in £1 shares. Ia March, 1907, the 
capital was increased by the creation of 1,000 new shares of £1 each. 

J. C. LYELL & CO. (LTD.)—The capital return to June 13 is £2,000 in 
500 ordinary and 1,500 preference shares of £l each, of which 500 
ordinary and 619 preferense have been taken up. £1 per share has been 
called up on the preference and £619 has been received. £500 is con- 
sidered as paid on the ordinary. Mortgages aud charges, nil. 

SIEMENS’ ELECTRIC APPLIANCES (LTD.)—Koturn to July 8 gives 
capital as £25,000 in 250 shares of £100 each, all of which have been 
taken up. £100 per share has been called up on 7, and £30 per share on 
243, and £7,990 has been received. Mortgages and charges, nil. 


TELEPHONE CO. OF EGYPT (LTD.)—Return to April 24 gives capital 
as £200,000 in 36,000 preferred and 4,000 deferred shares of £5 each, of 
which 28,000 preferred and 4,000 deferred have been taken up. £5 per 
share has been called up on 16,000 preferred, and £30,000 has been 
received. £80,000 is considered as paid on 12,000 preferred and 4,090 
deferred. Mortgages and charges, £100,000. 

THOMSON-DAVIES TELEPHONE SYSTEM (LTD.) —According to return 
to Jan. 28 (filed May 31), capital is £6,000 in £1 shares, of which 5,695 
have been taken up. £1 per share has been called up on 842 and 123. 6d. 
per share on 360/shares, and £997 has been received, leaving £90 in 
arrears. £4,493 is considered аз paid on 4,493 shares. Mortgages and 
charges, nil. 


MORTGAGES AND CHARGES. 


BRITISH EVER-READY ELECTRICAL CO. (LTD.)—Issue on July 23 of 
£500 5 per cent. debentures, part of series created March 30, 1904, to 
secure £10,000, charged on company's undertaking and property, present 
апа future, including uncalled capital. No trustees. Previously issued 
of same series, £6,000. 

ENGINEERING INSTRUMENTS (LTD.)—Issue on July 15 of £590 5 per 
cent. debentures, part of series created November 80, 1906, to secure 
£5,000, charged on company's undertaking and property, present and 
fature, including uncalled capital. No trustees. Previously issued of 
same series, £2,410. 

HOLLOWAY ELECTRIC SUPPLY CO. (LTD.)—Issue on June 29 of £3,200 
5 рег cent. debentures, part of series created Dec. 28, 1900, to secure 
£20,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued 
of same series, £15,000. 

D. SANTONI & CO. (1906) (LTD.)—Issue on July 20 of £220 6 per 
cent. debentures, part of series created May 31, 1907, to secure £2,750, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same 
series, £2,420. 


CITY NOTES. 


— 


MEMORANDA (Aug. I).— Bank rate 4 per cent. (since April 25, 1907), 
Price of silver 32d. — 32d. per oz. Consols 82% —8211 for money, 821 — 
823 for account; 21 per cent. annuities 81—81}. Consols Pay Day, 
Sept. 2; Stocks and Shares Continuntion Days, Aug. 13 and 27; Ticket 
Days, Aug. 14 and 28; Pay Days, Aug. 15 and 29; Mining Share Carry- 
over Day, Aug. 12. 


BRITISH ELECTRIC TRACTION CO. The directors have declared the 
half-yearly dividend on the 6 per cent. preference shares. 


METROPOLITAN DISTRICT RAILWAY CO.—The directors recommend 
a dividend for the past half-year at the rate of 13 per cent. on the 4 per 
cent. guaranteed stock, compared with 14 per cent. for the correspondiog 
half of last year. 


OXPORD ELECTRIC CO. (LTD.) —The directors have declared an interim 
dividend at the rate of 5 per cent. per annum for the half-year June 30, 
tax free.“ 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declared an interim dividend for the half-year ended June 30 at the rate 
o 10 per cent. per annum, less tax. Wr wea, AREA de dA ty 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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ee у. „ 1 ы + 2e 4 7,319 7 706 5 8/0 Adelaide Elec. S'ply Co. 6% Cu. Pr. - 5} |51! 0 Mr, Spt T 
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(а) mparisons are with the corresponding period last year. last year. ' «| Plus 8 days’ * [n calculating the nes allowance has been made for accrued interest but not 


* Partly electrical. Minus 3 days. { Minus 2 days. $ Plus 2 days. ſor redemption. { Ех Dividend. 
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NOTES. 


— 
The London Companies’ Electric Supply Bill. 

Yet another Bill promoted with the object of improving 
the condition of electricity supply in the metropolis has 
met its fate in the House of Commons. The measure in 
question was the offspring of the great London electric 
supply companies, who desired to come to an arrangement 
whereby they could enjoy the benefits of a mutual supply 
system. At present no electricity supply undertaker is 
allowed to assist a neighbour in times of emergency by pro- 
viding a supply of electrical energy, and each is surrounded 
by a solid barrier of regulations absolutely forbidding any 
attempt at linkingup which might be calculated to reduce the 
cost of production,and consequently also the price to the con- 
sumer. This barrier the companies tried to break down, 
but they have failed. Their Bill was down for second 
reading, but the order was discharged on Wednesday even- 
ing, and the Bill is therefore dead. Even if it had passed 
its second reading, it is extremely improbable that it would 
ever have become law, as the end of the Parliamentary 
Session is near. 


The Capacity Effect in Cables. 
Tu engineer who has charge of a high-tension alter- 
nating-current distribution system is not the only person 


| who experiences trouble in respect of the capacity of cables. 


For years there has raged a fierce discussion on the utility 
of cable-charging devices, and numerous abstruse mathe- 
matical treatises have been written showing which har- 
monies are present and which absent, given certain 
conditions. Still, there appears to be little, if any, unani- 
mity of opinion as to whether any practical device 15 
necessary to protect the insulation. A similar problem 
presents itself in the case of underground or submarine 
cables for telegraphic or telephonic transmission of signals, 
although the object in view is some what different. In this 
case any oscillations which may be set up have no disrup- 
tive effect on the insulation, but they interfere in a 
serious manner with the efficient working of the cable. In 
a submarine telegraph cable the rate of signalling is reduced, 
while in a telep hone cable there is the additional defect that 
the wave-form is mutilated beyond all recognition. 

SIR WILLIAM PREECE, in his Paper before Section С of the 
British Association, described PuPIN's device for overcoming 
this defect so far as telephone cables are concerned, but it 
is to be regretted that nearly every speaker in the discussion 
confined his remarks to telegraph cables.: The principle of 
Prof. PuPIN's method js, of course, quite familiar, but 
Sir WILLIAM made public a few practical details which 
are of considerable interest, He explained, for instance, 
that if the coils were spaced a mile apart then speech was 
perfectly clear, but that if groups of four coils were spaced 
at intervals of four miles then transmission was impossible. 


This statement simply bore out Prof. S. P. THOMPSON 


argument that, since the capacity is equally distributed 
along the cable, so also must be the self-induction, which 
constitutes the remedy. A large amount of self-induction 
situated at a point behaves, indeed, with respect to an 
electrical impulse exactly as a mirror does with respect to 
light. The ideal arrangement is to have the self-induction 
spread evenly over the entire length of the cable, and this 
does not appear to be impossible of accomplishment. 

Mn. В. S. CoHEN, in our Correspondence columns, takes 
exception to some of Sir WM. PREECE'S remarks, and speci- 
fically refers to the bunching together of induction coils. It 
is, of course, quite clear that every case must be taken on its 
merits, and that it is, for economic reasons, desirable to 
employ large inductances, for it is probably cheaper to put 
in a few large coils than a large number of small ones. If 
the cable works sufficiently well with large coils, there seems 
to be no need to alter the arrangement, but the point that 
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Mr. COHEN does not make clear is whether the same cable 
would work still better with more evenly distributed in- 
ductances. 

Gas and Petrol Engines. | 

ELSEWHERE in this issue we publish а Paper by Mr. 
DUGALD CLERK dealing with gas and petrol engines. Un- 
doubtedly the difficulty of temperature difference in the 
cylinder is one of very great magnitude. In the dis- 
cussion which took place on this Paper Col. CROMPTON 
suggested that fused quartz might possibly be em- 
ployed instead of iron, but it is obvious that this is too 
poor a conductor of heat. Vet it is some such material, with 
& very small coefficient of expansion, that is required, for 
the stress set up must be enormous if the coefficient of 
expansion is appreciable. The difficulty, of course, is to 
find a material of this nature which is also a good con- 
ductor of heat and at the same time possessed of consider- 
able strength. Whether any serious work will ever be 
attempted in the direction of providing a new substance 
for use in the construction of gas engines remains to be 
seen, but at present the attention of designers and others 
seems to be directed more towards improvement in design. 
Railways and Electric Tramway Competition. 

THE half-yearly meetings of shareholders of the chief 
railway companies are usually of considerable interest, and 
those held recently were more particularly so owing to the 
statements made with regard to the effects of electric tram- 
way competition, which is causing a very considerable 
reduction in short-distance railway passenger traffic. The 
story told by the chairman of the Great Northern Railway 
Co. proved no exception, and he, moreover, did not consider 
that tramway competition had yet reached its limits. Faced 
with the same difficulties, the London, Brighton and South 
Coast Railway have recently decided not to stop certain 
of their present steam trains at those stations where 
competition is keenest, and thus to accelerate the ser- 
vice to other stations.  Electrification, with its consequent 
improved service, will, however, doubtless lead to the 
recovery of a certain amount of the lost traffic, as has been 
the case on other railways where it has been adopted. 
Wireless Telegraphy and Hospital Ships. 

AN interesting Paper on this subject was presented to a 
meeting of the British Medical Association at Exeter last 
week by Staff Surgeon Н. І. Norris, R.N. It was very 
properly pointed cut that, to be of the greatest possible 
use, a hospital ship should be available immediately at the 
termination of a battle. This, however, might not be easy 
of accomplishment because the enemy has power, under the 
Hague Conference, to order such a ship out of sight 
of her own fleet. The obvious remedy is to carry wireless 
telegraph apparatus, but, as the author pointed out, this 
might be declared as contraband of war, and hence a hos- 
pital ship carrying it would be liable to arrest. Certainly 
the point is not an easy one to settle, but it seems of such 
vital importance as to warrant the immediate and careful 
attention of the Hague Conference now sitting. The pur- 
pose is one for which wireless telegraphy is most admirably 
suited, and it would be a thousand pities if it were barred 
from such service. 


T— 2 


Electric Traction on German State Railways.— According to 
the Kölnische Zeitung the German Government have decided to 
send a commission to the United States to report on the subject 
of electric traction on railways. Dr. Reichel and Messrs. 
Wittig, Frischmuth, Pforr and Lahmeyer are the members of 
the commission. Dr. Reichel is well known in connection with 
the Marienfelde-Zossen experiments which he‘ carried out, on 
behalf of Messrs. Siemens & Halske, in the autumn of 1903. 8 


The Board of Trade and London Traffic.—It is stated that 
the Board of Trade have decided to form a special temporary 
branch to deal with matters relating to London traffic. The 
branch will be under the direction of Col. Sir Herbert Jekyll, 
K.C.M.G., at present assistant secretary in the railway depart- 
ment. Mr. George Ranken Askwith has been appointed 
assistant secretary in the railway department, in succession 
to Col. Sir Herbert Jekyll, and Mr. J. G. Willis a junior 
assistant secretary in the same department. 


Copper Production in the United States.— According to the 
Electrical World, the copper production in the United States 
reached 906,591,947 lb. in the year 1906, an increase of 
18,000,000 lb. over 1905. The stock on hand at the refineries 
on January 1st last amounted to 92,470,792 1b., 25,773,236 lb. 
less than on January 1, 1906. The consumption of refined 
copper for the year, including 215,000,000 lb. of copper im- 
ported, was 680, O00, O00 Ib., exceeding that of 1905 by 
80,000,0001b. "The exports for the year aggregated nearly 
450,000,000 Ib. 


Oement-insulated Trolley Hangers.— The Canadian Electrical 
News says that Mr. S. Н. Anderson, of the Pacific Electric 
Railway, has been experimenting with a new type of insulated 
hanger for trolley wire construction. The variation from the 
present type of hanger consists in the use of Portland cement 
as an insulating compound. The outside or shell of the new 
type of hanger will not differ from the design now generally 
adopted. The interior stud, however, which supports the ear 
will be made in a die in the form of a spool, with the threaded 
portion as an extension from the face of one end. This spool- 
shaped piece will be centred in the shell and the interior of 
the shell then be filled with Portland cement. Insulation will 
be provided by covering the stud with two or three coats of 
enamel baked on so that it will be unaffected by water. The 
cement which will replace the usual insulating material will, 
therefore, not be called upon to act as a dielectric, but only to 
perform the mechanical duty of retaining the hanger bolt in 
position in the centre of the shell 16 is expected that this 
method of construction will effect а saving in first cost. 


Wireless Telegraphy Notes.—According to the Western 
Electrician wireless telegraph stations have been erected on 
Spitzbergen and at Hammerfest and Trómso, in order that 
* wireless" communication may be kept up with the Wellmann 
North Pole expedition. 


In a report on the trade of Para (Brazil) Mr. Southgate, the 
acting-consul, atates that several concessions were given some 
time ago by the States of Pará and Amazonas for the working 
of the Schumacher system of wireless telegraphy within each 
individual State. A company was formed in New York to 
work the concessions and a good deal of material was sent out 
and stations established at Рага, Breves and Santarem, all in 
the State of Pari. The Federal Government, however, appear 
to have refused the necessary licence to operate between the 
two States, so that progress for the moment is suspended. 

According to the Evening Standard a wireless telegraph 
message has been transmitted by the Poulsen system from the 
liner Hellig Olav” to a distance of 3,300 kilometres. It is 
said that this is the first time that a message has been success- 
fully despatched over so great а distance from a ship. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Garachico (Teneriffe)—Santa 


Cruz de la Palma.......... July 12, 1906 — 
Grand Canary Lanzarote. Sept. 18. 1906 — 
Brest—Dakar .............. July 22, 1907 — 
Rotonou— Libreville July 18, 1907 — 
Gibraltar —Tangie r July 29, 1907 Aug. б, 1907 
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Electric Lighting i | 
report on the district of Bilbao, states that the extension of 
electric lighting in Spain is very noticeable. Even the villages 
in the interior are supplied with cheap lighting and power, 
being favourably situated in the vicinity of the many waterfalls 
which abound in the north of Spain. The Bilbao Co-operative 
Society increased their power last year and now utilise four 
turbines of 1,200 H.P., producing 800 kw. Their machinery was 
obtained from Swiss and German firms. La Compania Electra, 
in order to compete with the society, have reduced their price 
to 4d. per unit and have also extended their cables to the 
villages and towns on both sides of the river Nervion—a 
distance of about 9 miles—thus competing with small local 
companies. A Franco-Spanish company has been formed at 
Irun, on the frontier, for the purpose of putting up a water- 
idus electric plant to supply cheap power to the south of 

ance. 


Electrical Equipment of the St. Clair Tunnel.—The Street 
Railway Journal states that the tunnel under the St. Clair 
River, owned by the Grand Trunk Railroad, will soon receive 
its electrical equipment, which will consist of six single-phase 
Westinghouse locomotives. The overhead system will be 
used, the transmission and service wires to be carried on 
bridge work supported by towers with concrete foundations, 
braced by steel rods embedded in concrete. The tunnel, which 
has been used for steam traction for many years, will be 
cleaned, the interior painted white and well lighted by elec- 
tricity. A power house is being built on the St. Clair River, 
which will contain two turbo-generators of 2,000 H.P. capacity. 
The tunnel consists of an approach on the American side some 
2,500 ft. long, the tunnel proper about 6,000 ft., and the 
approach on the Canadian side, which is 3,100 ft. long. Five 
steam locomotives of special design are now employed to handle 
freight and passenger trains in the tunnel, and they haul daily 
from 800 to 1,600 cars. 


Telephone Topics.—Lengthy and circumstantial accounts 
have appeared in many of the public journals regarding what 
is described as an “important agreement ” between the Post 
Office authorities and the National Telephone Co., which is to 
put an end, as it is naively stated, “to all unnecessary 
competition and duplication of telephone services.” On in- 
quiry of the National Company, whose officers would, pre- 
sumably, be acquainted with such a particular and instructive 
document, we learn that there has been no new agreement 
arrived at between the company and the Post Office. Mr. 
Geo. Franklin (president and general manager of the National 
Company) informs us that the statements which have recently 
appeared in the papers relating to this alleged agreement pro- 
bably refer to pourparlers which have taken place between the 
parties on.the question of the division of London into spheres 
of influence, on the lines fully contemplated by the original 
agreement, which is in full operation, and of which particulars 
have appeared in our columns. (The agreement was fully 
abstracted in The Electrician" Electrical Trades’ Directory 
and Handbook, 1905, pp. 463-464. Particulars of four 
schedules attached to the agreement, and of a new clause 
relating to the terms of purchase, which was agreed to in 
March, 1906, appeared in the 1907 issue of The Electrician " 
Directory and Handbook, pp. 578-581). 

Electric Oil Supply Indicator.—In the course of a descrip- 
tion of a generating station at Laconia, which is worked by 
Diesel engines, the Street Railway Journal gives an account of 
a special arrangement of lamps and contacts which has been 
fitted up to show the condition of the oil supply in the small 
tanks, and also the temperatures of the circulating water dis- 
charged from the jackets. The height of the oil in the small 
tank is shown by an adjustable float, which is nearly balanced 
by a small weight connected with the float by а cord running 
over two pulleys. When the float sinks in the tank the weight 
is pulled up and а contact made in а lamp circuit which 
lights a 110 volt green-coloured incandescent lamp located 
in а conspicuous place on the engine room ceiling. This 
indication is given when about 4 gallons are left in the 
tank, leaving sufficient time for the engineer on duty to 
pump in more oil. The jacket water is discharged from each 
cylinder in a separate pipe. Оп each of the three pipes is a 


in Spain.—The U.S. Consul, in his. 


brass and steel thermostat, with double contacts. When the 
temperature of the discharge water reaches about 125'F. a 
110 volt circuit is closed through a red lamp on the ceiling, 
one lamp being fitted for each pipe. Below this tempera- 
ture the thermostatic indication is given by white lamps. The 
supply of cooling water can be increased or diminished by 
valves, according to the lamp indications. 

Single-phase Railway in California.—According to the 
Street Railway Journal, the first single-phase railway in Cali- 
fornia to be worked at a frequency of 15 will shortly be 
opened between Visalia and Lernon Cove, a distance of 23 miles. 
The main sub-station from which the road will receive its 
power is being built near the centre of the line. Here three- 
phase 60 cycle current at 17,500 volts will be received from 
the Mt. Whitney Power Co. and converted by means of two 
450 kw. motor-generator sets to 11,000 volt 15 cycle single- 

hase current for transmission to the transformer sub-stations. 
h transformer sub-station will contain two 300 kw. 15 
cycle transformers for stepping the transmission voltage from 
11,000 down to the trolley voltage of 3,300 volts. The 
pole line will be of the single-pole bracket type, and will 
carry the No. 000 trolley wire by means of a catenary suspen- 
sion, а 18 in. steel messenger cable being used. The 11,000 
volt transmission line will he carried on the same poles. The 
initial rolling-stock equipment will comprise four passenger 
cars. There will also be two trailers and a 50 ton electric 
locomotive. The current collector will be of the pantagraph 
sliding-contact type. The passenger cars will be provided with 
a quadruple equipment of 75 H.P. motors, with multiple-unit 
control connections and automatic air brakes. A quadruple 
equipment of 125 H.P. motors will be installed on the electric 
locomotive, with the new automatic Westinghouse air-brake 
equipment. 

Pittsburg and Butler Electric Railway.—A description of this 
railway given in the Electric Railway Review shows that several 
new features have been employed in its construction. The 
generating units consist of two 750 kw. turbo-generators, de- 
signed to operate at 1,500 revs. per min., with steam at 160 lb. 
pressure and 100 deg. superheat. The turbines are connected 
to a 750 kw. three-phase generator with a 35 kw. exciter 
mounted on the same shaft. The generators are wound so that 
either single or three-phase current, at 3,300 or 6,600 volts, can 
be generated. The revolving fields are of the two-pole type, and 
the field winding is laid in slots and retained by non-magnetic 
wedges. The generators are entirely enclosed and are venti- 
lated by ducts suspended under the turbine room floor. The 
intakes to the air ducts are provided with screens to prevent 
foreign material from entering the generators. Except in the 
cities operation will be by single-phase alternating current, 
with a line pressure of either 3,300 or 6,600 volts. Within 
the corporate limits of Pittsburg and Butler direct current 
will be used. Each car is fitted with four motors, 
and is controlled electro-pneumatically. When using 
direct current the four motors are operated in series. 
When operating on alternating current the motors are 
operated two in series, forming a unit, and the two units are 
operated in parallel, motors 2 and 4 having earth connec- 
tions. The auto-transformer has three taps brought out to 
the unit switches. When starting, the lowest voltage tap is 
put in circuit by the unit switch, and each successive point 
in the master controller increases the voltage. Before passing 
from one tap to the other an inductive resistance is put in series 
with the circuit, the resistance being a part of the grid resis- 
tance used in the direct-current control. The number of steps 
on the master controller is the same for both types of current, 
the fifth point being the maximum speed position. It may be 
noted that in these motors the reversing is done in the field 
winding instead of in the armature, as is usual in direct-current 
practice. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, August 10th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 


3 p.m. Visit to the General Post Office Central Telephone Exchange, 
Carter-lane, E. C. 
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ELECTRIC TRACTION ON RAILWAYS.* 


II].—REMARKS ON THE CHOICE OF ACCELERATION AND 
| MOTORS. | | | 


BY PHILIP DAWSON. 
(Continued from page 374.) 


Acceleration is the measure of the increase of speed rela- 
tive to time, and is usually expressed in feet or metres per 
second per second or in miles per hour per second. 

An acceleration of 1 ft. per second per second means 
that in one second the speed is increased by 1 ft. per second. 

It is the chief characteristic, and one of the most valu- 
able points, of electric traction that by its use greater rates 
of acceleration can be obtained than is possible with steam 
traction. This was clearly shown in the diagram giving 
accelerations on various railways on p. 45 of The Elec- 
trician for April 26, 1907. 

The choice of what acceleration is to be used for any given 
condition of service requires most careful consideration, and 
is governed by many circumstances, which may vary in the 
case of each and every railway. For a given road, the 
number of people to be handled, the distance between 
stations, the gradients and curves, the maximum permitted 
speeds at junctions and suchlike, as well as the maximuin 
stopping time at stations, are known and fixed quantities. 

The first point to be settled is the size of train unit. In 
the case of multiple unit motor-car trains, the “ unit” is 
the one considered when settling accelerations in contrast to 
the case of locomótive-hauled trains, where it is the maxi- 
mum weight to be hauled which has to be considered. 

With the first method, the train unit once settled, trains 
of any size can be operated by joining several train units 
together, provided the brake and multiple unit control has 
been designed for such purposes. 

The acceleration chosen dictates the sizes and number 
of the motors, and influences the generating and distri- 
buting system as well as the load factor, and its importance 
is therefore at once apparent. The decision as to the 


proper acceleration depends on several factors, two of 


which enter into the preliminary investization—viz., the 
length of average run and the average speed required. 
The final choice of acceleration can only be arrived at after 
the preliminary investigation already referred to, and after 
the results obtained by it are applied station by station to 
the whole system under consideration. | 

In this connection it may be interesting to consider what 
is the theoretical limitation to acceleration. It is the fric- 
tional resistance between rail and wheel (which under the 
most divergent conditions, good and bad, may be taken to 
vary between 1/5 and 1/13 of the total weight on the 
driving axles) that limits the acceleration (and also retarda- 
tion, unless magnetic brakes are used) between 1077 ft. and 
25 ft. per second per second, according to the value of the 
coefficient of friction. 

Results obtained by Mr. W. P. Potter, of the General 
Electric Co. of America, confirm within limits the above 
statement. He finds that the tractive coefficient, or 
Weight on driving wheels 

Total tractive effort 
ditions of the rails as shown below :— 

Tractive coefficient. 


28 per cent. ... 28 per cent. with sand. 
20 „, .. 25 


, depends on the general con- 


Dry rail 
Thoroughly wet rail... 
Greasy rail............... 16 ,, ... 25 


3? 3, 
Ice and snow may make the coefficient even lower, and increase 
rolling friction. 
In practice the maximum acceleration is limited firstly 
hy the comfort of the passengers, and secondly by the 
motor and power plant which would have to be installed ; 


97 3? 


* All rights reserved. 


and, so far, except experimentally, an acceleration of 5 ft. 
per second per second has never been exceeded. 

In order to convert acceleration expressed in feet per 
second per second into miles per hour per second multiply 
the acceleration by 0:682. 


Before proceeding further in the consideration of the 
question of acceleration it may be as well briefly to recall 
the equations which connect speed, distance, time and 
acceleration :— 

Velocity is the rate of change of position with respect 
to time, and is measured by the distance passed over in 
a given time. Or, using the differential notation, v— с 

Acceleration is rate of change of speed with respect to 
' ; dv 
time, and is expressed as 775 

If the velocity varies uniformly with respect to time, 
then v= kt, where & is a constant, so that the acceleration 
— ) L 9 


In other words, if v is the change of velocity in time f, 
the acceleration is expressed as v/t. Hence, if the velocity 
varies uniformly from v, to v, in time £ the acceleration 


would be а= 1 Е ШЫ) 
The average speed during time ¢ is А 
V. a . (IL.) | 


And since speed varies uniformly the distance travelled 
will be 


2 wb, 

+0 22— 51 

= EE 

E (IL) 
24 i 


Substituting va=at +v, from equation (I.), in equation 
(III.) we have с (або) Len . 
2 


vit Sat • ә 0 . в (IV.) 
If the body starts from rest vi zero and з=} аё. 
The acceleration due to gravity, usually denoted by у 
varies slightly with the latitude. The following are a few 
values :— 


England. . 82:20 ft. per second per second. 
Philadelphia ............... 82:16 ft. " 5 
Paris 82:18 ft. Н " 


When the only force acting upon a body is its weight, 
ie., when it is falling freely, the acceleration 1s g. 

Hence if a body is dropped and falls s feet in ¢ seconds, 
then the relation between s and £ is given by the equation 


s=; gt, 


and the speed attained will be v—gt. 


Force and. Work.—There are many definitions of work, 
but the following is generally accepted as being the most 
accurate. A force is said to do work when it moves its point 
of application through any distance in its own direction, 
and the work done is measured by the product of the force 
into the distance through which it moves. 

When a force does work on a body it gives it an amount 
of energy equal to the work done, Hence, if there is à 


- - — — XM € — K — — — = " — ae 
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Table I.—Conversion Table for Miles per Hour, Feet per Second, &c. 


Miles per hour Miles per hour Miles per hr. Metres per | Metres per Metres per | Ft. per min. Ft. per min.| Feet per seo. Feet per sec. 

— to feet per to feet . to metres | sec. to miles sec. to feet вес. to feet to miles to metres to miles to metres 
min. | persec. | per sec. | per hour. per min. per sec. per hour. | per sec. per hour. per sec. 

1 88 | 1-41 . 04469 2:287 196-86 8:281 0:01186 0:00508 0:6818 0:3048 
2 176 | 2:98 08988 4'474 898-72 ' 6:562 0:02278 001016 1:3686 0:6096 
8 264 4°40 1:8407 6711 590°58 9:848 0°03409 0:01524 2:0454 0°9144 
4 852 5'87 1:7876 8:948 787 44 13°120 0:04545 0:02082 27272 12192 
5 440 | 7°38 | 22845 11:185 984-80 16:400 0:05682 ` 0:02540 3°4091 1:5240 
6 528 | 8:80 2°6814 18°422 1,181:16 19*680 0:06818 0:08048 4:0909 1:8288 
7 616 | 10:27 |  8:1288 15:609 1,378:02 22-06 0:07954 | 0:08556 4'7727 2:1836 
8 704 11:78 | 85752 | 17:896 1,574:88 26:24 0:09091 0:04064 654545 2˙4384 
9 792 13-20 4:0221 20'188 1,771774 29:59 010297 ` 004572 6:1863 27482 
10 880 1467 | 44690 22:870 1,968:60 32:81 0˙11364 0-05080 6:8181 3:0480 
11 968 16°13 4:9159 24'607 2,16546 86:09 0:12500 005588 7°4999 3:3528 
12 1,056 17°60 650-3628 26:844 2,862:32 89:37  ; 018686 0-060096 8:1817 8:6576 
13 1,144 19:07 678097 29°081 2,559°18 42°65 . 014778 0:06604 8:8635 8:9624 
14 1,232 20:58 6°2566 81:319 2,756°04 45:98 | 015909 ' 0:07112 9°54538 4°2672 
15 1,320 22:00 6:7085 83:556 2,95290 49:91 + 017045 ' 007620 10:2271 4:5720 
20 1,760 i 29:33 8:9380 44'741 3,987.20 65˙62 | 0:22727 ` 0-:10160 18:68692 6:0960 
95 2,2C0 86:67 11:1725 55:926 4,921 50 82:02  , 0:28409 0192700 , 17:04595 1:6200 
30 2,640 44:00 13°4070 67°111 5,905:80 98:48 0°84091 | 015240 | 20-4548 9:1440 
85 8,080 51:88 15°6415 78˙296 6,890 10 11480 039778 017780 28:9638 10:6680 
40 8,520 58°67 17°8760 89°482 7,874°40 181:20 045454 | 0:20320 | 27:27924 12:1920 
45 8,960 66:00 20: 1105 100°667 8,858°70 147:60 0°51136 ^ 0228860 80-7814 18.7160 
50 4,400 73°83 22:8450 , 111°852 9,843:00 164:00 056818 0:25400 34-0905 15°2400 
55 4, 840 | 80°67 24°5795 123-037 10,827:30 180:40 0:62500 | 0 27940 37:5995 16:7640 
60 5,280 | 88:00 96:8140 | 184:222 11,811:60 196°80 0:68182 ' 0:80480 | 40-9086 18:2880 

‚ In./sec.? In./seo.? . Miles/hr.| Mietres / Miles p'r he Klimt. per | Klmt. per Klimt. per Klmt. per | Met. per Ft. per sec.? In, per sec.“ 
to | to . 866. | gec.” per sec. to hr. рег sec. hr. per sec. hr. per hr. рег sec. sec.? to to | to 
' miles/hr./ | metres | to | to klmt.per | to metres to miles per вес. to to Klmt./ hr. Kimt./hr./ | Kimt. per 

sec. | sec,” |in. per sec. in. per sec.: hr, per sec. рег seo.? hr. per sec. ft./sec.? in./sec.? ' вес. | gec. hr./sec. 

1! 00568 0:0254 | 17:6 89:37 1:609 0:278 0:6214 0°91 10°92 | 8:6 1:097 0:0914 
2 | 0:1136 0:0508 - 852 78°74 3°218 0:556 1:2498 182 | 2184 7:2 | 2°194 0:1828 
3 01704 0:0762 02:8 118 11 4:827 | 0:833 18642 273 3276 108 . 38291 0:2742 
4 02272 0:1016 | 10:4 15:48 6:486 1:111 2°4856 3°64 48:68 | 14:4 4:888 0:3656 
5 0°2840 0:1270 88:0 196:85 8:045 | 1:889 3:100 455 . 5400 | 180 | 5485 0:4570 
6 0:3408 | 011524 г 105°6 236˙22 9°654 1:667 8:1284 0:46 65°52 | 21:6 6:582 0:5484 
7 083976 . 01778 123:2 2715:59 11-268 | 1:944 4:3498 637 ' 7644 959 ' 7679 0:6398 
8 04544 ` 02082 140:8 314 96 12:872 | 2222 | 49719 7°28 87°36 2898 . 8776 0°7812 
9 05112 0:2286 158:4 854:38 14-481 2:500 5°5926 8:19 9828 324 9878 | 08226 
10 0°5680 | 02540 176:0 89870 16:090 2'778 672140 9°10 109-20 36:0 10:970 | 009140 
11 06248 ` 02794 1986 488°07 17:699 : 8056 6:8854 10:01 120:12 30:0 | 12:067 10064 
12 0:6816 0:8048 211:2 472°44 19:308 3333 | T4568 10:92 1831:04 48:2 . 18:164 10968 
13. 07884 0:8802 228:8 511˙81 20:917 8:611 8:0782 11:88 141:96 468 14201 1:1882 
14 07952 0:3556 2464 551˙18 22:526 3:889 8:6996 12774 152:88 50:4 15:358 1:2796 
15 08520 0:3810 — 2640 59055 24:135 , 47167 9:3210 18:65 . 168-50 54:0 16°455 1:3710 
20 11860 0:5080 | 856520 787˙40 82:180 | 556 124980 18:20 | 21840 72:0 | 21:940 1:8280 
25  1:4900 . 0:6850 4400 | 9845 40:225 | 6:044 15˙5350 22°75 | 27300 | 900 27°425 2°2850 
80 1:7040 | 0:7620 598:0 118110 48:270 8:883 | 18:6420 27°80 321-60 108 0 32:910 2.1420 
85  1:9880 | 0:8890 616:0 | 1377°95 56310 ' 9722 21-7490 81°85 1 382°20 1260 ; 38°395 3°1990 
40 22720 10160 704:0 1574:80 64860 | 11'111 24-8560 36°40 436˙80 1440 43 880 3°6560 
45 2°5560 1:1430 7920 , 1771:65 79:405  12:500 27-9630 40°95 | 49140 , 1620 49-365 4°1130 
50 28400 1:2700 880°0 , 1968:50 80:450 : 18:889 31:0700 45:50 546:00 ; 1800 54850 , 45700 
55  8:1240 1:3970 9680 2165:85 88:495 ' 15'278 841770 50°05 600°60 198:0 60:835 | 50270 
3:4080 1:5240 2362-20 96:540 16:607; 87:92840 54°60 655°20 216:0 65-820 | 5:4840 


Differentiating with respect to v, we have 


developed will be given Е ы equation dE yiv or dE Medo. 
= P S. dv 
If F is not constant, then for a short distance ds we have | Hence dE M dv 
dE == Ез, ih di^ dt 
or for the whole distance E=/*F ds. 
A But 1 Fe Мә. 
Also we know that vr „ or ds—tdt. ! 
а H ЕМ 
Hence dE=F vd, Ee Ei. 
от NEN = Ма, where «a —acceleration. 
ge In practical use, M. is expressed in terms of the weight 


and а in increments of velocity (either miles per hour or 
feet or metres per second). 
We have seen that 


or at any instant the rate of change of energy with respect 

to time is the product of force into velocity. | 
The ‘kinetic energy of a body, or energy due to its " 

velocity v, is expressed by TN: E 

Hence, since the weight (W) of any mass (M) is the force 


where M=the mass of the body. with which gravity acts upon it, and which will, if unop- 


600 THE ELÉOTEACIAN, AUGUST 9, 1907. 


posed, produce in it an acceleration g, we may write for 
this special case of the formula F = Ma, | 


WM or M=, 


Thus, if a force of F lb. acts upon a mass weighing W lb. 


the acceleration produced is obtained from formula F = na 
682 
and а= ft. per second per second = сш. miles 


per hour per second. 

Hence, if W, be the weight of the body in tons of 2,240 Ib. 
each, then the weight in pounds № = 2,240 W,. Then, if Е 
be the applied force in pounds, the relation between it and 
acceleration 18 


Е— . 
9 
FN ; 
or 4 2.270 W. ft. per second per second 


в Е X9 х 0:682 11 8 4 
рати miles per hour per secon 


a, 0.00979 w. miles per hour per second. 
1 


Transforming this expression in terms of F we have 


| Е=1021 WI а, 
Which means that 
To produce an acceleration of 1 mile per hour per second in 
any train a force of 102:1 lbs. must be applied for every ton 
weight of the train. 07 

It may be noticed that no allowance is made in these 
considerations for rotating masses, as this is a refinement 
which may be dispensed with until the more exact calcu- 
lations, applicable to any specific case, are taken up. 

To obtain an acceleration of 1 metre per second per second 
the pull per ton = 45:63 lb. 

In thecase of any train in motion there are a series of forces 
acting upon it. Each force considered separately will tend 
to produce a certain acceleration, the magnitude of which 
will depend upon the weight of the train and the magni- 
tude of the force. The acceleration will be positive or 
negative according to the direction of the force tending to 
produce it. The algebraical sum (i. e., taking positive and 
negative signs into account) of these accelerations will be 
the resultant acceleration. 

Thus, if we have a series of forces acting, F', F”, F'"', 
&e., they will tend to produce on a mass M accelerations 
which we may call a’, a“, a“ respectively—z.e., 


Е = Ма 
F” = Ма! 
F” = Ma'" 


Hence =F = Ма, or resultant forces = mass X resultant 
acceleration. 


Hence the acceleration of any train depends on the re- 
sultant of all forces acting upon it. 

The forces normally acting on an electric train are— 

The tractive effort exerted by the motors. 

The frictional resistauces between wheels and rails and 
at bearings, &c. 

The air resistance and windage. 

The inertia of rotating masses in the trains, which can 
be represented by a fixed condition to the mass, and will 
be discussed fully later. j 

With these brief remarks on the general aspect of ac- 


celeration we шау new approach the study of any given 
case, | 


In order to enable us to consider that important point, the 
choice of acceleration, it is first necessary to predetermine 
the average travelling speed, including stoppages, for any 
given line and service; for it is on this that the choice of 
the most favourable acceleration depends. 

The above table is given to assist comparison between 
acceleration expressed in different units and to expedite 
transformation from one set of units to another. 

The first thing which has to be decided upon is the 
average speed at which trains are to run. For preliminary 
investigations it suffices to base calculations upon the aver- 
age distance between stations. Before the type, size and 
number of motors are definitely decided upon, calculations 
for every run on the line in question have to be gone into 
in order to definitely ascertain that the proposed equip- 
ments are suitable for the work, and that the average 
speed at which it is proposed to run will not be too costly, 
either from the capital or from the operating point of view, 
and that local restrictions of speed at junctions, curves 
and possible signal stops do not necessitate an unduly high 
maximum speed. 

(To be continued.) 


BURTON-ON-TRENT CORPORATION TRAMWAYS. 


The results of the working of the Burton-on-Trent Tram- 
ways, as shown in the general manager’s report for the year 
ending March 31, 1907, cannot be considered satisfactory. 
The expenditure has increased, and in spite of the fact that 
the income is greater than last year, the deficit has also gone 
up. The reduction in receipts is attributed to the opening of 
the Burton & Ashby Light Railway. This system, which is 
the property of the Midland Railway Co., is a competitor on 
one of the routes and has running powers over part of the 
Corporation’s system. The usual order of things is here 
reversed, as the more general complaint is that the tramways 
relieve the railways of their short-distance traffic. 

The total income this year amounts to £16,335. 6s. 1d. (in- 
cluding £759. 11s. ld. received on account of the Light Rail- 
way Co.) This is an increase of £224. 11s. 9d. on last year's 
income. The current consumption per car-mile is 1:187 units. 
This includes the working of the light railway cars. The esti- 
mated units per car-mile used by the Corporation's cars alone 
is 1:16, as against 1:27 last year. The total number of units 
purchased was 551,758, as against 553,512; of these the esti- 


mated number consumed on the Corporation’s cars was 489,427. 


The total revenue per car-mile has fallen from 8:88d. to 8:87d., 
while the operating expenses have been reduced from 6:244. 
to 6:14d., notwithstanding the reduced mileage. The pas- 
sengers carried have decreased from 3,505,520 to 3,383,527. 
This reduction is also attributed to the opening of the Burton 
& Ashby Light Railway, as its route extends further into the 
country. The parcel traffic shows an increase on last year's 
working, the actual numbers being 43,955 and 41,168. Anen- 
deavour has been made to popularise tlie parcels delivery system 
and the number delivered has increased from 2,518 to 
3,609 ; as the expenditure on this account is small, there is a 
resultant useful revenue. It is satisfactory to learn that the 
system has been particularly free from accidents this year and 
the general manager remarks that when the annual mileage in 
the somewhat narrow streets, together with the level crossings, 
is considered, every credit should be given to the inspectors, 
drivers and conductors for having assisted inthis result. Twenty 
cars are at present in use, and three of these have been 
equipped during the year with top-deck covers at a cost of 
£988. 15s., which amount has been charged to the capital 
account. The power for working the tramways system is 
purchased from the electricity department who charge 2d. per 
unit for the first 100,000 units aud 11d. per unit afterwards. 
The number of articles left in the cars during the year was 
260 as against 380 last year. 

А comparison of the various items of expenditure with those 
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of last year, togethor with the cost per car-mile in both cases, 


is given below :— .  Qost per car-mile, 
1905-06. 1906-07. 1905-06. 1906-07. 
Balance brought forward — .. £229 11 oo — . 0°18d, 
Traffic Expenses. 
Salaries, wages, со... 24,163 8 8 . 3,927 2 3 . 2:304. .. 2:944, 
Oil, grease, waste, &c. 59 1 1.. 69 14 11 .. 0:083d. .. 0°04d. 
Uniforms .......... 164 1 10 .. 105 14 10 .. 0:094. .. 0:064. 
Bags, punches, tickets 
J PUO 58 5 4. 109 16 6 .. 003d. .. O'O6d. 
Fuel, light and water * 
at depot.......... 53 12 0. 86 411 .. 003d. .. 002d. 
Cleaning, salting and 
sanding track .... 118 14 8. 134 0 3 .. 007d. .. 0:084. 
Licences .......... 15 00. 15 0 0.. 0:014. .. 0°01d. 
Cleaning cars ...... 334 4 3. 816 16 7 .. 0°18d. .. 018d. 
Miscellaneous ...... 1918 4. 18 4 3 .. ола, .. O Old. 
Total traffic expenses £4,981 0 9 £4,732 14 6 2:754. 2-70. 
Repairs and Maintenance. 
Cars ............, . £946 9 0..£1,021 18 9 .. (0:594, .. 0:584. 
Overhead work, &c... 223 9 2.. 308 11 10 .. 01924. .. 018d. 
Permanent way .... 170 9 1.. 317 4 8 .. 0104 .. 020d. 
Cables, &c. ........ 33 11 10 .. 31 7 0.. оода, .. 0°024. 
Machinery and tools 1111 9. 912 9.. —  .. 0014. 
Depot and buildings 46 18 7 1 6 6.. 008d... — 
Fuel, light and water 
at depot.......... 36 16 3.. 4111 . 0:024. .. 002d. 
Miscellaneous ...... — 909. — — 
Total repairs & main- 
tenance expenses.. £1,469 5 8 1,770 13 3 0:81d. 1:01d. 
Management Expenses. 
Salaries and wages. £325 11 2 .. £326 1 10 .. 0'18d. .. 019d. 
Printing & stationery 58 7 1 58 6 1 .. 0:084, .. 003d. 
Loan & stock expenses 150 13 7 .. 18010 0 .. 0:084. .. 0°10d. 
Fuel, light & cleaning 
offices 51 6 3 . 45 1 8 .. 003d. .. 003d. 
Miscellaneous ...... 52 18 4 .. 107 12 9 .. 0*03d. .. 0:064. 
Rent, rates, taxes and 
insurance ....... ; 658 1 8 .. 65810 2 . 0:364. .. 0:374. 
Third party insurance 373 2 8.. 26210 0 .. 0:214. .. 0164. 
Total management ex- 
penses .......... £1,670 0 4 £1,633 12 1 . 0:924. 0:98d. 
Power Expenses. 
Power........... e £3,195 7 5..£2,844 15 2 . 1164... 1:624. 
Power to M.R. cars.. — .. 941 9 7.. — 0204. 
Total power expenses £3,195 7 5 3186 4 9 176d. 1:82d. 
TOTAL OPERATING 
EXPENDITURE ..£1131514 2 £11,323 4 7 624d.  646d 
Interest on 3% stock . £1,597 6 2 ..£1,559 18 8 .. 0:884. .. 0:894. 
Discount on bills.... 885 8 4.. 90615 5 .. 046d. .. 0:524. 
Contribution to re. 
demption fund... 1,237 18 9 . 1,953 11 8 .. 0:684. .. 071d 
Contribution to sink- 
ing fand ........ 525 9 8.. 525 9 8.. 0294... 0:304. 
Interest on loans.... 306 15 0.. 444 8 10 .. 017d. .. 0:254. 
Sinking fund on loans — 199 1 2.. — .. 014. 
Bank interest ...... 2114 9 — . . 0014... — 
Renewal fund account 500 0 0 .. 1.000 0 0 .. 098d... 057d. 
£5,024 11 8 25889 0 5 2 77d. 335d. 
TOTAL EXPENDI. 
TURE........... 216,340. 510 217441166 901d. 994d 
The receipts obtained during this year and last were :— 
l Per car-mile. 
1905-06. 1906-07. 1905-06. 1906-07. 
Traffic receipts ...... £15,653 17 8 ..£15,102 4 11 .. 8:64d... 8:60d. 
Sale of time-tables .. 25 11 4.. 8 14 2.. 0:01d... — 
Lost property fees 2 010.. 3 0 3. — 0°014. 
Advertising ........ 420 4 0.. 445 12 0 . 0:934... 0-25d. 
Bank interest ...... — i 8 511.. — .. 0014. 
Ashby Light Rly. 
mileage ........... — 759 11 1.. — „ 043d. 
Deficiency .......... 229 11 6 1,106 10 5 .. 0:134... 0°64d. 
Damage to curs 9 0 6 717 9. — 
TOTAL ............ £16,340 510 217441166 901d. 994. 
5 —— — —x-̃ ä——ĩ—öͤũ а — . — 
Deficiency, March 31, 19060 £229 11 6 
З T » 1905: 2 ive Os 876 18 11 
Total deficiency ............ £1,106 10 5 


The gross revenue account for the 12 months shows a sur- 
plus of income over expenditure of £5,012. 1s. 6d., compared 
with £4,773. 5s. 5d. last year, and represents 5:4 per cent. 
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on the capital expenditure. The repayment of debt and 
interest charges amount to £4,889. 0s. 5d., compared with 
£4,502. 168. 11d. last year. Previous to the year's results 
being known it was decided that instead of contributing £500, 
the sum of £1,000 should be set aside, raising the reserve 
fund to £2,945. 3s. 114. This sum is invested in outside 
securities and the interest thus earned will be added to the 
reserve fund. Apart from this contribution the trading account 
shows a surplus of £123. Is. Id., and as the contribution of 
£500 in 1905-06 resulted in a deficiency of £229. 11s. 6d. and 
in addition there is the contribution of £1,000 made in 
1906-07, the accounts show a deficiency of £1,106. 10s. 5d.. 
to be provided out of the rates. The undertaking paid 
£517. 14s. 8d. in local rates and £3,237. 5s. 5d. to the elec- 
tricity department for power. The capital expenditure to 
date is £105,150. 


GREAT WESTERN RAILWAY.—ELECTRIC POWER 
AND LIGHTING AND THE ELECTRIFICATION OF 
THE HAMMERSMITH & CITY RAILWAY. 


(Continued from page 32.) 


Main Generating Plant.—There are eight main generating sets, 
four in each side bay of the engine room, each set consisting of a 
Belliss engine driving direct an E.C.C. alternator generating three- 
phase current with a frequency of 50 cycles per second, at a 
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Fic. 8.—ELBEVATION SHOWING ÁRBANGEMENT OF бостн PORTION OF 
SWITCHBOARD. 
Reference to Panels. —F 4, F 5, F6=Feeder. G С, G A, G5, G6, @ 7, С 8=Generator. 
B C=Bar-Coupling. Е B= Excitation Bars. В M= Booster Motor. B R= Booster. 
B A- Battery. T=Tranaformer. А L=Artificial Load. З Y=Synchronising. 


А = Arc Lighting. L- Lighting. C=Cranes. MA Motor. С C=Cross Connector. 
C & T-Charge and Test. B H= Boller House. E H= Engine House. 


voltage of 6,800 to 6,600 volts, the normal output being 750 kw. with 
an overload capacity of 25 per cent. Each main engine is of the 
three-crank triple-expansion high-speed type, with forced lubrica- 
tion, running at 250 revs. per min. The dimensions of the cylinders 
are 18$in., 27 in. and 40 in., with an 18 іп. stroke. The bearings, 
cross-head guides, &c., are oiled by forced lubrication, provided by a 
small pump in the crank chamber, driven off the high-pressure 
eccentric strap, and each line of cylinders and valves is lubricated 
by a separate sight-feed lubricator. The governor is controlled by 
an electric motor, from the main switchboard gallery, for adjusting 
the speed of the engine during synchronising, and for adjusting the 
load between the sets running in parallel. An emergency valve, 
electrically controlled from the switchboard, is also fitted to each 
engine, во that steam may be entirely cut off in an emergency 
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The main three-phase generators are of the ordinary rotating field 
magnet type, the total weight of the magnet wheel and flywheel 
being about 11 tons. The stationary armature is wound in open 
slots, and is star connected, but the centre point is not permanently 
earthed. Screws are provided for sliding the armature sideways for 
inspection when required. | 


| Auxiliary Plant.—The auxiliary plant is divided into eight sec- 
tions each of 150 kw. capacity, four of which are normally used for 
supplying direct current at about 225 volts for excitation purposes 
and are and incandescent lighting and for the overhead crane motors, 
the remaining four sets being normally used for supplying three- 
phase current at about 650 volts for driving the various three-phase 
motors throughout the generating station, including those for the 
stokers, the coal conveyers, the condenser circulating pumps and 
other pumps. The four direct-current auxiliary sets consist of а 


workshop а 20. ton overhead travelling crane is provided, all three 
motions of which are worked by series motors supplied with direct 
current at 220 volts. Each motor is controlled by a tramway type 


| controller placed in the driver's cab and provided with fly-back 


handle. Anover-winding switch is provided in connection with the 
hoisting motion, which cuts off the supply to the motor when the 
load has been hoisted to a fixed point. An automatic electric 
| brake is provided as well as a mechanical brake. A 10 ton crane 
is also provided in the condenser bay, with lifting and lowering 
motion, driven by a series motor supplied with direct current at 
220 volts, and the controller of which is operated by means of 
| ropes from floor level, The travelling motions are worked by hand. 


SWITCH GEAR. 
| The switch gear includes two main H.T. switchboards for con- 
trolling the 6,500 volt three-phase circuits, which are placed one at 


generator driven by а Belliss compound engine, a generator driven the west end of each of the main engine-room bays, an auxiliary 
by а three-phase induction motor designed for the full high-tension | switchboard for controlling the 650 volt three-phase circuits being 
pressure of 6,600 volts and two batteries. The batteries, which form , placed on the same gallery as the main switchboard control panels, 
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Fic. 9.—Cross SECTIONS THROUGH SWITCHBOARDS aT Park Коул, GENERATING STATION. 


a stand-by for the excitation supply, are worked in parallel with the 
generators in the usual way, with motor-driven: boosters for charg- 
ing them from the bus bars. Each generator with its battery can 
be worked by itself and used for. exciting any or. all of, the. main 
enerators when required. There is, therefore, a complete stand- 
y generator and battery for the excitation supply. . ·. . 
The four three-phase. auxiliary sets consist of.a generator driven 
by & Belliss compound steam engine, a synchronous generator driven 
by a direct current 225 volt motor, and two sets of static trans- 
formers. The motor-driven three-phase generator can be run 
reversed, taking current through the transformers from the high- 
tension supply or direct from the auxiliary three-phase supply, and 
delivering direct current to the exciter switchboard, and it can also 
be used, when required, for charging feeders. Each set of static 
transformers is delta connected, and the high.tension winding of 
each transformer is divided into two sections which can be con- 
nected up either in parallel orin series. "The high-tension windings 
of the transformers are normally connected up in parallel and can 
then be connected to the high-tension switchboards. The high- 
tension windings can be connected up in series when it is desired to 
obtain & pressure up to 18,000 volts for testing purposes. 


Overhead Cranes.—In each main engine-room bay and in the 


and two switchboards for controlling the 220 volt D.C. circuits placed 
one at the west end of each of the main engine-room bays on the 
floor level immediately under the front of the main switchboard 
control gallery (Fig. 11). 

The high-tension part of each main H.T. switchboard (Fig. 12) 
extends from the basement to a total height of 33 ft., and consists. 
of a steel framework filled in with stone slabs. Each circuit runs 
from the bottom to the top of the board, and is separated from the 
rest by vertical stone partitions. The switches, transformers, &c., 
on each circuit are further separated from each other by four 
horizontal partitions which divide the whole structure into a set of 
fireproof cells. The control board is placed on a gallery about 14 fl. 
above the engine-room floor, and slightly in front of the H.T. por- 
tion of the switchboard. The main switches are worked from the 
control panels mechanically by rods and cranks. АП the instru- 
ments are placed on the control panels, and are worked from trans- 
formers, so that all connections on these control panels are low- 
tension, Immediately in front of the control panels sre placed the 
main generator field-regulating resistance columns, the engine 
governor and emergency valve switches, and also a set of signal 
columns and indicators by which the switchboard attendant can 
communicate with the drivers of the engines, 
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Each main Н.Т. switchboard controls the four 750 kw. main 
generators in the bay opposite which it is placed, three 0°15 Н.Т. 
feeders, a 0°15 cable to an artificial load tank and some local branch 
circuits, namely, a H.T. distributor feeder to a local distributing 
centre, a H.T. circuit to one of the banks of auxiliary transformers, 
and, in the case of the north main board, the H.T. circuit for the 
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Fra 10.— DIAGRAM or SWITCHING AND SYNCHBONISING CONNECTIONS. 


induction motor-generator. The two main Н.Т, switchboards can be 
worked independently of each other, or can have their 'bus bars 
connected for working in parallel. Each board has a duplicate set 
of main bus bars and also a set of H.T. synchronising bus bars 
which are used in connection with the testing 
and charging of the feeders, as well as for syn- 
chronising the generators. Each set of main 
‘bus bars is placed in a stone chamber with wire- 
woven glass sliding doors in front running the 
whole length of the switchboard structure in 
ront of the switch cells, 

The circuit for each main generator or feeder 
starts in the basement in a cell (Fig. 13) which 
contains the three-core cable sealing and divid- 
ing box, to which it is connected by three-phase 
changing links. These links are arranged and 
shaped so as to enable any core of the cable to 
be connected to any one of the conductors of the 
switchboard circuit, in order that the phases of 
а circuit may at any time be arranged correctly 
and symmetrically with reference to the phases 
of other circuits irrespective of the position of 
the cores of the cable in the box. Above the 
phase-changing links a set of disconnecting links 
is provided which, when open, disconnect the 
cores of the cable from the switchboard circuit 
and connect them direct to earth. The links 
сап be locked in the “open” or “earthed ” 
position. On the cable side of these disconnect- 
ing links a set of glow tubes is connected to 
indicate when the cable is alive. Тһе circuit 
then passes upwards and is branched and con- 
nected to three oil-break automatic switches, 
the lowest of which is directly connected to the 
synchronising 'bus bars, while the two upper 
switches connect to one or other of the two sets 
of main ’bus bars. The main 'bus-bar switches 
are used as seiector switches and also serve as a 
stand-by to each other. The machines or feeders 
can be changed from one set of bus bars to the 
other through the machine's own switches, or 
tbrough a separate bar-coupling switch. The necessary pressure 
transformers and series transformers for working the instruments 
are teed off or connected in the circuit on the cable side of the 


main switches, and these same transformers energise the relays in 
connection with the main switches. 

Each main generator is provided on its control panel with a watt- 
hour meter, an indicating wattmeter, a power-factor indicator and 
an ammeter. Each feeder is provided on its control panel with 
three ammeters. 

With regard to the automatic protection of the H.T. circuits, the 
main switches on each of the main generator circuits are provided 
with instantaneous reverse and with time-limit overload relays, 
which, however, can be neutralised when desired. Time-limit over- 
load relays are also provided on the main feeder circuits, the cables 
cross-connecting the two main boards, the 'bus-bar coupling cir- 
cuits, the branch circuits and the feeder H.T. synchronising selector 
switches which also connect the H.T. water box. The relays are 
mounted on the front of the control panels. When an overload or 
reverse current relay is called upon to operate, a plunger rises and 
is made to close a D.C. circuit, supplied from the battery, which 
energises the tripping solenoids in connection with the H.T. switch 
control mechanism. As soon as the main switch is tripped an 
auxiliary switch is automatically operated which opens the tripping 
circuit and, at the same time, closes another D.C. circuit which 
causes a signal lamp on the face of the control panel to light up. A 
green pilot lamp is mounted in front and in the centre of the control 
board, so as to show that the D.C. tripping supply ie in order. 

А charge and test panel is provided on each main Н.Т. switch. 
board for the purpose of testing and charging the main H.T. feeders, 
either by means of & water box consisting of three-phase series 
variable water resistances or from the auxiliary 650 volt switch- 
board through the step-up transformers. Ammeters are pro- 
vided for indicating the charging current, and earth detecting volt- 
meters are connected to the synchronising bars and also to the 
main 'bus bars, so that a fault on the feeder being charged or on the 
network which is being supplied from the main 'bus bars will be 
indicated at once. 

The synchonising bus bars are divided into two halves in the 
centre of each H.T. board, one half being normally used for syn- 
chronising the generator circuits and the other half for charging 
and testing the feeders. The two halves of the synchronising bars 
can be coupled together, and the feeder charging gear can then be 
connected through the synchronising bars to any generator which 
it may be desired to test. or the generator synchronising gear may be 
used in connection with the feeders. Each control switchboard 
is provided with two sets of synchronising gear mounted on 
swing panels at either end of the board. The synchronisers are 
worked from pressure transformers, one being normally used for 
generators and one for the feeders, and each including three lamps, 
а rotating synchroscope and a pair of paralleling voltmeters. 

By means of a system of shafting and canis at the back of each 
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control board а complete mechanical interlock has been provided in 
connection with the operating mechanism of the H.T. switches. 
The interlock is divided into two halves, corresponding to the divi- 
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sion of the synchronising bars into generator and feeder sections. 
The mechanism of the switch for coupling the two sections of the 
synchronising bars is arranged so that when the two sections are 
uncoupled the two halves of the interlock are also uncoupled, and so 
that when the two sections are coupled the synchronising bars and 
interlock act as one unit. 

The following are the principal results accomplished by the inter- 
locking on each main Н.Т. board :— ö 

The simultaneous connection of the step-up transformers and 
of the water resistance to the feeder charging bars is prevented. 

The simultaneous connection of either synchroniser or of the 
water resistance to both scts of main, ’bus bars is prevented. 

The closing of any synchronising switch on any generator or 
feeder panel locks off all other generator synchronising switches. 
The closing of any charging switch on any feeder panel locks off 
all other feeder charging switches. 

The closing of the synchronising bar coupling switch can only 
be done with all synchronising and charging switches open, and 
when the synchronising bar coupling switch is closed only one 
synchronising or charging switch can be closed at a time through- 
out the whole board. 

No generator or feeder main switch can be closed until the 
synchronising cr charging ewitch of the same circuit is closed. 

No generator or feeder main switch corresponding to one set of 
main ’bus bars can be closed unless the synchronising or charging 
gear 18 connected to, and therefore supplied from, the correspond- 
ing set of main ’bus bars. 
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If any generator or feeder switch is opened it is at once auto- 
matically interlocked so that it cannot be again closed until its 
circuit has been connected through at least one synchronising or 
charging switch to the corresponding ’bus bars. 

At any time, when all the synchronising switches are open, the 
interlock as a whole can bo readily thrown out of gear, во as to 
leave switches free. This can only be accomplished, however, 
from в position behind the switchboards, which is accessible 
through locked screen doors. 

The auxiliary three-phase switchboard for controlling the 650 volt 
alternating-current circuits is placed in line with and between the 
control panels for the two main Н.Т. switchboards. The auxiliary 
board is fitted with two sets of 'bus bars which can be coupled to 
gether when required. Each of the three-phase 650 volt generators 
апа the L.T. side of each set of step-up auxiliary transformers can 
be connected to either set of 'bus bars through one or other set о! 
contacts of a special double switch, which is fitted with an overload 
release and an interlock between the two sets of contacts. The 
auxiliary feeder circuits which supply the various three-phase 
motors driving auxiliary plant throughout the buildings are con- 
nected to the top sct of 'bus bars through switches with overload 
releases. This arrangement of the auxiliary switchboard was 


designed to enable either the steam or motor-driven 650 volt alter- 
nator to supply from the lower set of 'bus bars for charging or 
testing purposes, while the other alternator or other bank of trans- 
formers (stepping down) supplies from the top set of 'bus bars the 
auxiliary motors. 

Synchronisers are provided on swing panels to enable synchronis- 
ing to be effected with either set of bus bars. 

The two D.C. 220 volt exciter switchboards can be worked 
separately or in parallel, and each controls one of the auxiliary 
D.C. generators, one of the storage batteries, three feeders for 
working the D.C. crane motors and the arc and incandescent 
lighting of the power house, and an excitation circuit for the 
main and auxiliary three-phase generators. The excitation circuit 
from each of the D.C. exciter switchboards is run under the 
main switchboard-control galleries, and the field circuits of each 
three-phase generator can be connected to either of the two ex- 
citation circuits by means of change-over switches with discharge 
resistances operated from the front of the main switchboard gallery. 
There is no automatic protection between the exciter board and the 
excitation bars, but a switch is provided with a discharge resistance 
and contacts, so that if necessary the excitation to the fields of the 
alternators can be switched off collectively on the exciter board. 

In а separate shed outside the engine-room two tanks, supplied 
with circulating water, are provided, each of which forms an arti- 
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ficial load of a capacity corresponding to the output of one of the 
main generators. The electrodes for these tanks can be raised or 
lowered by hand, or by means cf small three-phase motors which 
can be run in either direction, and which are controlled by meansof 
change-over switches placed in convenient positions on the main 
switchboard galleries. 

A portable air compresser set, electrically driven by а D C. motor 
which can be worked from plugs in connection with the D.C. lighting 
circuits, is provided for cleaning the Н.Т. windings and switch gear 
about the engine room. 

Lighting and Power Circuits.—The general lighting of the main 
buildings and also of the coal siding and the approach road, is car- 
tied out by 40 “ Oriflamme” arc lamps. The lighting installation 
also ineludes about 200 ineandescent lamps. 

The feeder cables from the 650 volt A.C. auxiliary switch- 
board and from the D.C. switchboards are three-core and 
single cables respectively, rubber insulated, lead-covered and 
armoured with steel wire. For the branch circuits rubber-in- 
sulated and braided cable is used, drawn into heavy gauge Simplex 
steel conduit. With the exception of the offices, watertight fittings 
have been used throughout. 

(To be continued.) 
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ON THE PUPIN MODE OF WORKING TRUNK 
TELEPHONE LINES.* 


BY SIR WILLIAM PREECE, K.C.B., F.R.S. 


Summary.—The author gives a historical account of the efforts that 
have been made to overcome the inductive effect on long telephone lines. 
He more particularly discusses the Pupin method, and gives theoretical 
reasons for its success. Some practical details are also touched upon. 


In 1896 I read а Paper before Section A at Liverpool on 
“ Electrice Disturbances in Submarine Cables," in which I dealt 
with the subject of long-distance speaking by telephone. I pointed 
out that disturbances were due to energy being in the wrong place. 
An alternating current wave, set up in а telephone transmitter by 
а complete sonorous vibration impressed on the diaphragm, flowing 
for the period a g, Fig. 1, if its voltage were indicated by a b when 
positive and by d с when negative, would possess in one received wave 
an energy proportional to the area bounded by a b c e f g, if it were 
wholly utilised, but would only describe the area a а’ d d' g if the 
unshaded portion of the figure were proportional to the energy 
radiated or leaked away, absorbed as a charge, or dissipated as heat. 
The attenuated current thus indicated shows what radiation, 
leakage, capacity, hysteresis and resistance may do to absorb energy 
and deteriorate the clearness and loudness of speech as well as limit 
the distance to which ordinary speaking is practical. I had pre- 
viously,] in 1887, pointed out that the product of the capacity (K) 
and the resistance (R) gave a law which approximately indicated 
the distance to which speech was possible on telephone circuits. It 
accurately indicates the distance on single-wire submarine cables. 
In 1890 I read a Paper giving the calculations on which the London- 
Paris telephone line, with its cross-channel cable, was designed 
and constructed in association with the French engineers. In 1892 
it was determined to establish trunk telephone wires between the 
great commercial centres of Great Britain. All the calculations 
were based оп the KR law. It is quite certain that this law is not 
absolutely true, for it neglects the factor of self-induction. The 
KR law is properly of the order KR/L, but experience has shown 
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that inductance on short metallic loops is so small compared with 
capacity that it may be neglected. Mutual induction between the two 
wires compensates to some extent the self-induction in each wire. 
In long underground cables and long aerial wires, however, the 
influence of inductance becomes evident as the length of lines in- 
crease. Оп the other hand, capacity also increases owing to the 
variation of the mutual (wire to wire) capacity and the capacity of 
each wire to earth, which becomes an important factor with con. 
centric cables or with any departure from symmetry. This is why 
* Hughes’s twist is so valuable and so superior to the“ Cross 
system so general in America. It not only completely prevents 
“ cross-talk,” but it secures a constant capacity with earth. 

It is known that the effect of this electromagnetic induction is 
beneficial in one sense, as I pointed out in 1896, and it has been 
made more beneficial in another sense by Prof. Pupin (1899), who 
has shown how we can reduce the weight of copper used on trunk 
lines and also how we can extend the distance to which ordinary 
speech is practical. 

Pupin's system is not so much the neutralisation of the effects of 
electrostatic capacity by those of electromagnetic induction as a 
system of hastening the discharge of pent-up energy without addi- 
tional loss by breaking iv up into many successive steps. In a long 
sübmarine cable discharge is a slow process and all in one opera- 
tion. The KR is great and the frequency small. In а “loaded” line 
the discharge is much morerapid, for it is performed simultaneously 
in several successive stages, of much shorter length and with much 
less waste or distortion. 

The factors of energy E апа Q are pent up by capacity and in- 
ductance. Energy is wasted by resistance, leakage, induction, 
radiation, reflection and interference. This waste of energy means 
diminution of amplitude, attenuation of wave volume, and loss 
of speech, while electromagnetic induction improperly placed 


* Read before Section G of the British Association at Leicester, 
August 5, 1907. 

t On the ‘Limiting Distance of Speech by Telephone," Proc. Roy. 
Soc., Vol. XLII., February 17, 1887. 


671 


means distortion of wave form, external disturbances and loss of 
articulation. 

The factors that are involved in the problem of long-distance 
speech are so numerous and so diverse that all attempts to solve 
them by mathematics, except on very general grounds, have proved 
fruitless and only approximately true. It has been only by prac- 
tical experiment that success has been attained. "The defect in the 
mathematical investigation of the problem appears to be the neglect 
of the prime and principal factor, energy, and the assumption that 
there isin Nature something analogousto negative energy. Energy, 
liko matter, is always positive and it cannot be annihilated by a 
negative sign. But mathematical reasoning undoubtedly guided 
Prof. Pupin in going as far as he has, Our president, Prof. 
Silvanus Thompson, took out a patent on December 21, 1891, No. 
22,304, where he very carefully considered the subject and very 
nearly anticipated Pupin. 

The establishment of the telephone trunk system in Great Britain 
in 1896 showed the practical value of the KR law in determining 
the construction of an aerial system. The weight of copper used 
in the main trunk lines has been criticised, but the only fault com- 
mitted was that I did not specify enough. Paris can speak with 
Liverpool, Manchester and Hull, but it cannot do so commercially 
with Glasgow and Edinburgh. London can speak with Aberdeen, 
Inverness and Dublin, but not with Cork. Pupin coils have not 
been applied permanently to the Post Office trunk lines, but careful 
experiments have been made to feel the way to do so and thus 
perhaps extend the range of Paris talks in Great Britain. 

I designed a new form of cable and described it in my Paper 
read before Section A in Liverpool in 1896, but no one has as yet 
ventured to test its merits. 

A cable, designed by Mr. Willoughby Smith, of four wires sym- 
metrically twisted on the inside of a gutta-percha tube soas to leave 
an air space, failed telephonically from imperfect symmetry. It 
was laid across the Irish Channel, from Nevin to Newcastle. Con- 
centric underground gutta-percha covered cables were laid in 1895 
from the General Pcst Office to Nine Elms, and failed also from want 
of symmetry in the capacities between the conductors and earth. A 
magnificent underground trunk line for telegraphic purposes was 
commenced between London and Birmingham in 1897, but it was 
not completed while I was in office (I retired in 1899), and owing 
to its success it has now been extended, or is being extended, to 
Manchester, Liverpool, Leeds and Glasgow in the north, and to 
Plymouth and Dover in the south. 

In 1899 Pupin proposed his coils, and by the enterprise of the 
American Bell Telephone Co. and its allies great progress has been 
made in the Statesin developing the system. Many very valuable 
experiments have also been carried out in Great Britain by the Post 
Office and by the National Telephone Co. It speaks well for the 
technical spirit of the age that splendidly equipped experimental 
laboratories have been established in London at the General Post 
Office, National Telephone Co.’s Central Station, the Eastern Tele- 
graph Co.’s headquarters, Electra House, and in New York and Boston, 
in America, by the American Bell Telephone Companies, Very 
satisfactory advances have been madein Great Britain, andexcellent 
reports of progress have been published by the Institution of Elec- 
trical Engineers in London. An admirable Paper on“ Telephonic 
Transmission Measurements,” by B. S. Cohen and G. M. Shepherd, 
was read before this institution on May 9th last, which elicited en 
excellent discussion. 

I purpose to report the results of a careful inspection I made in 
New York in April last, of the very successful work done in thia 
direction by the New York Telephone Co., under the able direction 
of their chief engineer, Mr. John Carty. 

The factors that enter into the problem of trunk wire working 
аге very numerous and complicated. They are physical, com- 
mercial and personal. It is, as I have said, not a question of 
mathematics, but of experiment. 

What are the factors in long-distance speaking, in addition to the 
ordinary elements of electrical energy—viz., Electromotive Force, 
Resistance, Capacity, Inductance, Current and Time ? 


1. Eddy-current heat losses in diaphragms. 

2. Hysteresis in coils, cores and circuits. 

8. Change of wave shape due to storage and waste of energy in 
other forms. 

4. Attenuation of waves due to dissipation of energy and its 
absorption. 

5. Loss of the higher notes called harmonics.” 

6. Reflection of waves from breaks and alterations in circuits. 

7. Reduction of efficiency due to leakage, polarisation, radiation 
and induction to neighbouring bodies. 

8. The reactions and interferences of neighbouring circuits. 

9. The constant change of every condition of circuit elements by 
switching through to different towns and subscribers. 

10. The variable formation of the human mouth, tongue and 
teeth of different users. 

11. Defects of articulation and want of experience in handling the 
apparatus by the users. 
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12. The inefficiency of hearing and interpretation of the listener 
and the absence of silence about bim. ; 

13. The absence of telephonic education in both speaker and 
listener. 

The remedies are self-education, selection of proper apparatus, 
symmetry of circuits, the proper distribution of the controllin 
factors, the restoration of stored-up energy, the alliance and mutua 
forbearance of users and suppliers. 

It is clear from this incomplete enumeration of the factors involved 
that the problem of the reproduction of clear speech at a variable 
distance is а very complicated one. It has been solved by very 
patient plodding, by incessant experiment, and by judicious com- 
promise. 

The KR law as applied to submarine cables is very useful for 
calculating the speed of working, but inasmuch as trunk telephone 
circuits are aerial and telephonic currents alternating and very 
variable in form, self and mutual induction must play an important 
part in their propagation. It was found, however, by experiment 
that metallic circuits of copper wire suspended in air and constant 
in character were actually benefited by self-induction . 

Hence in designing the trunk system of the Post Office in 1891 
inductance* was neglected. 

Ever since Faraday in 1853, while I was assisting him in his ex- 
periere, detected two waves in the underground conductors 

tween London and Liverpool, I have regarded the propagation of 
intermittent electric currents, whether alternating or direct, in ordi. 
nary insulated conductors to be in the form of waves. 
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Cromwell Varley in 1870 made an artificial cable equivalent to 
one of 12,000 miles long, and showed in evidence 10 distinct 
currents in it flowing at the same time. Т experimented in 1876 at 
the Silvertown Works on an artificial cable constructed for Mr. 
Stearn to duplex the Atlantic cable, and obtained evidence of several 
distinct waves present at the same time with beautiful effects of in- 
terference in duplex working. These were waves of energy in its elec- 
tric form propagated with comparatively slow and variable velocity. 

Hertzian waves developed in 1887 are disturbances of the wther of 
very high frequency, of the order of millions per second, having the 
velocity of light—viz., 186,000 miles per second. Telephonic 
oscillations in insulated copper conductore are of the order of 
hundreds per second, having a variable velocity of the order of a 
1,000 miles per second. The length of a telephonic wave may be 
from 1 to 100 miles, but that of a Hertzian one may be from 1 ft. to 
10,000 ft. 

Prof. Pupin in 1900 and Duddell in 1903 established the exist- 
ence of these waves in telephonic circuits and measured their 
lengths, their form and their damping. 

Between the voice of the sender at one end and the sensation of 
hearing at the other end the energy passes through several forms, 
acoustic, thermic, electric, magnetic, kinetic and potential. 
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The relations of these changes are very varied and complicated. 
The elements of energy in its electric form are coulombs (Q) 
and volts (E). Currents are coulombs per second. Thus time is 
an essential element and the frequency of waves and therefore 
their length is a dominant factor in the solution of the question. 
When electrical energy is transmitted by an insulated metallic 
circuit like a telephone line we must first consider the capacity 
(К), resistance (R) and inductance (L) of the circuit. 

The capacity (K) depends on its form, its length, the dielectric 
coating and the surrounding medium. 

The resistance (R) depends on the metal used, its form and its 
mass. Copper is universally used for telephonic transmission. 

The influence of inductance (L) depends on the electromagnetic 
conditions present in the field, on the form of conductor, and on the 
direction and rate of change of the currenta. 

The capacity absorbs energy. It holds up а certain por- 

* Inductance is the coefticient of mutual and self-induction. It is indi- 
cated by M or L and is really а length measured in centimetres, 
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tion of the quantity of the charge tending to attenuate the current 
but ready to restore it in reaction. The insulating medium gets 
warm by hysteresis. 

The resistance which has to be overcome absorbs a portion of 
the energy which takes the form of heat and is lost. | 

The Pupin coil stores up another portion of the energy which, 
like a spring under pressure, is ready to react on the release of the 
forced condition and is restored. The frequency, within the region 
of ordinary speech, which may be said to have from 200 to 2,000 
sonorous vibrations per second, is not changed, but as distance in- 
creases the fine harmonics which give the individual quality or 
timbre of voice disappear and only the low fundamental tones re- 
main. Thus the length of а circuit allowing a practical talk is 
limited by the amount of capacity and resistance present. It is in- 
creased by the presence of induction when thia induction is put in 
the right place and is of the right character and amount. It is 
aided by the human ear, which has а magical gift for interpreting 
into speech what appear to be the merest phantoms of sonorous 
vibrations. | 

The above diagram (Fig. 2) illustrates а complete telephone cir- 
cuit with its Pupin coils. It is one of а pair of twin copper lines of 
No. 14 B. and S.G., weighing 65 lb. per mile, twisted about each other 
and insulated with dry paper, having a resistance of 18:7 ohms and 
a capacity of 0:065 microfarads per mile. Each coil has a pure soft 
iron ring core 3 in. in diameter, made of fine varnished wires to 
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reluce hysteresis to the lowest possible point, and is wound with 
two wires which are connected as shown in Fig. 39. Mutual induc- 
tion is thus eliminated and self-induction alone is active. 

It has an inductance of 0:252 henry. Such an underground 
cable with 112 pairs of wires (loaded) has been leid between 
New York and Philadelphia, 90 mileslong. Nineteen of these pairs 
are of No. 16 B. and S.G. for a short distance. The Pupin coils have 
been fixed at every 1} miles, and it works with a commercial effi- 
ciency which Mr. Carty calls а ‘14-mile talk." The standard of 
comparison is а mean circuit of 10 miles of No. 19 (1 mm.) copper 
wire in the City of New York, which is called the ‘10-mile talk 
standard.” 

Each individual section can be shown diagrammatically, thus : 
Fig. 4. . 

The straight lines indicate the two wires of the loop, the wavy line 
the inserted coil. The capacity of the loop is shown as а condenser 
and the E.M.F. of the coil as а battery cell. In the diagram they 
are shown separate, but in activity they act together to maintain 
the flow of energy and retain the form of wave. ABC represents 
time. It does not represent length of space or distance. AB and 
BC must be in tune, 
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In Fig. 5 (1) is the rise of the wave when energy is absorbed and 
held up. 

(2) is the decay of the wave when energy is restored. 

Thus in each section energy is held up as the wave is rising and 
given out again slightly impaired by hysteresis but reinforced by 
induction when the wave is falling. It is evident, from the clear- 
ness of specch, that the sum of all these actions results in 8 
continuous flow of alternations without change of frequency when 
the limiting distance is not exceeded. When this limit is 
the waves are so attenuated that speech becomes impossible. 

On the other hand, it must be pointed out that although capacity 
is greater than inductance in its influence on the current waves, 
they neither absorb energy permanently. They only hold it up for 
atime. They drag out or prolong the currents, Energy can be 
absorbed or it can change its form, but itcan not be destroyed. This 
is the doctrine of the conservation of energy. | . 

Resistance, radiation and leakage do absorb energy and dissipate 1t 
wastefully. Our first object is to prevent waste of energy, and our 


second object to direct the pent-up energy into & proper channel {о 
maintain the amplitude and form of the waves. This is what Pupin 
has done. 

If we represent the action in a Pupin section by Fig. 5, where 
AB represents the metallic loop and BC the double coil, AC bein 
equal to one period of one short fundamental wave, then OY wil 
represent the maximum positive E.M.F. acting during the period 
AB, and OY, that acting in the coil during the same period. 
оз represents the quantity of electricity (Q) flowing during the 
period; Q is assumed constant. It is a state of strain in the 
medium between the wires. A solid figure described by Q and E 
(the variable E.M.F.) would represent the energy propagated, except 
the minute losses in the section, which are inherent to the con- 
ditions of the circuit. These losses multiplied eventually absorb all 
the energy and the limit of speech is reached. The influence of the 
coils is clearly a time influence. It is а case of tuning. They 
break up a circuit into a series of sections in which the energy 
flows in virtually simultaneous steps instead of being prolonged and 
damped down as it would be in a long submarine cable. The fre- 
quency remains unaffected. It is clear that in each wave-length 
there are four distinctly marked points, a, a’, d, d', where changes 
of phase affect the distribution of energy and its factors. It is as 
though Q remained for an instant in AB and E in BC. They then 
change partners with an action that continues the forward move- 
ment, but with a slight loss due to waste. 

I regard the action ав somewhat analogous to the transmission of 
mechanical impulses through a line of billiard balls in touch with 
each other. Ап impulse (Fig. 6) is imparted by а driven ball 
striking the first ball, which is compressed, as shown in the figure 
by the lower ball; its elasticity by its expansion transmits the 
impulse to the next ball, with а slight loss of energy, and so on 
successively through the series until the last ball is impelled away 
as though no energy had been absorbed. The impulse corresponds 
to the current, the elasticity to the E.M.F., and the ball {о the 
Pupin section with its capacity (mass), its resistance to change 


Ета. 6. 


of form and its resilience. This is not unlike the action of air par- 
ticles against the tympanum of the ear when carrying sonorous 
vibrations. 

The size of coils and the distance apart is chiefly & question of 
experiment. It varies with every circuit, In fact, the solution of 
the problem is a case of experience and compromise. Sir John 
Gavey has obtained the best results with coils on long lines at 
14 miles and at every 2 miles on shorter lines; Mr. Carty at every 
1} mile on long lines, but at every 2 mile on short lines. The former 
gets better results with no iron ore, the latter prefers fine iron- wire 
as а соге. Mr. Gill, engineer-in-chief of the National Telephone 
Co., places them in certain definite cases at every mile and uses iron 
cores. "These coils are enclosed in iron cylinders filled with resin 
oil and buried as shown in Fig. 7. 

It certainly appears to me that iron must experience some 
hysteresis, though very minute, and, therefore, be & cause of loss of 
energy, and though it must enhance the strength of the currents 
by intensifying the lines of magnetic force it is of more conse- 

uence to reduce the loss of energy and prevent the attenuation of 
ihe waves. 

If the coils are improperly placed or imperfectly designed they do 
more harm than good. Thus coils which are quite effective at 
every mile may destroy speech altogether if lumped together at 
every 4 miles. 

Among the numerous disturbing influences are those of the 
instruments at each end. 

Not only does the receiving apparatus act as а reflector and 
inductor, but it is a source of secondary radiation and it causes 
interference and attenuation. This is very much aggravated by 
the constant changes of local lines at each end. Hayes has diminished 
this disturbance by tapering, or the gradual reduction of the induc- 
tance of the loading coils as the terminal stations are approached. 

Tapering is distinctly beneficial. "Virtually, as all oscillogram: 
show, it becomes a series of small waves of one frequency, probably, 
&ecording to Kennelly, of about 800—upper G in the treble— 
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which remains constant. There must be aslight loss of ener 
in each section of precisely similar percentage. The result is the 
curve of attenuation must be а logarithmic one, and its logarithmic 
decrement or attenuation constant is obtainable. The smaller this 
decrement is made the greater the length of the curve and 
the further speech can be carried. This is the function of the 
Pupin coil. The relative and continued attenuation of currents 
is shown by Fig. 8, where (1) is an unloaded line, (2) a loaded 
line without tapering, and (8) the same line loaded and tapered. 
This is due to Mr. Hayes, of the American Bell Telephone Co., who 
read an admirable Paper at the St. Louis Congress in September, 
1904. 

Through the courtesy of Mr. Gill I am able to exhibit some admir- 
able models, which show the behaviour of the voltage and currents 
throughout the whole circuit, with their changes of phase and their 
variation of amplitude. They are based on calculation and not on 
experiment. The white-coloured line is the voltage (P.D.), and the 
red line the currents, They convey an admirable impression of 
the complicated character of the problem. The wave-length of 
the fundamental note, by loading, is redu:ed to one-third, and, 
of course, the velocity is reduced in the same proportion, but 
the strength of the received currents is increased from 2'7 to 8:80 
milli-amperes. All disturbances are filtered out. Speech becomes 
clearer and louder. 

The inductance coils are usually of three classes :— 


Heavy, having ...................... 0:252 henry. 
Medium ,,  ......... ао аа „ 0176 „ 
Light B Л Л ЛЛ Т 0:133 „ 


Loading is not во efficient at present on aerial loops because it 
has not been so thoroughly thrashed out as on underground cables, 
but it is distinctly beneficial, and the solution of the more compli- 
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cated problem is well in hand. At present the dimensions of the 
Pupin coils for aerial loops, as well as the spacing, have to be deter- 
mined experimentally for each circuit. 


The United States Conference Standard cable is : — 


Weight of copper (Ibs. ))) 20 
Diameter (mils) ....... said Gehan Ga E Л ТҮ СҮТ 36 
Resistance per mile (ohms) .................. 44 
Capacity wire to wire (mfd.) ......... iaa d ets 0:06 
Capacity wire to earth (mfd.) ................ 0:088 
Insulation (megohms) ............ ......... 
Effective limit (тіев)........................ 416 


in terms of 10 mile-talk. 


N.B.—Effective limit does not mean effective commercial con- 
versation. This would approach 60 miles. 

Our English standard cable is now nearly the same—viz., No. 20 
copper wire, of 201b. weight per mile, having а diameter of 36 mils., 
a resistance of 44 ohms per mile, a capacity of 0:056 mfds , an in- 
ductance of 0:001 henry, and an insulation of 200 megohms. It 
would be a great advantage if this cable were made an International 
Telephone standard. Mr. Gill has done so with this object in view. 

Sir John Gavey experimented on the underground cable which 
was commenced under my guidance when I was in office in 1897. 
The cable consists of 76 wires laid up in pairs. Each wire weighs 
150 Ib. per mile, having a resistance of 5'5 ohms at normal tem- 
perature (60°F.). Each conductor is insulated with paper twisted 
in pairs, each pair being insulated. "There are 38 pairs Arangoa 
symmetrically and insulated in layers. The only insulation is dry 
paper and air, and the covering is lead. The diameter of the cable 
is 2b in. The capacity is 0:068 mfd. per mile and the insulation 
about 30 megohms per mile. It is drawn into 8 in. cast-iron pipes. 
It was designed and laid for telegraphic purposes, but with the idee 
that for long distances metallic circuite might be commercially 
valuable without mutual interference. 

In the extension of the system to Glasgow the outer layer of con- 
ductors was lapped with copper foil to act as a screen, a practice that 
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had proved very successful іп a submarine cable from Bacton 
(Norfolk) to Germany. The length of cable from London to Bir- 
mingham is 115 miles, and, although unloaded, it was found poe- 
sible to speak through it commercially. 

The use of loaded lines is increasing rapidly. The equivalent 
range of speech has been increased in one case from 66 to 176 
miles. This is an instance of an underground cable. Although in 
Germany they have found the ratio to be 1/4, in America it i. 
thought that 1/3 is the outside commercial limit, and in Great 
Britain we find the range of a certain loaded line is 2:4 times that of 
an unloaded one. 

I have been able to test (July 25, 1907) the relative efficiency of 
an unloaded and a loaded cable of what should be called the inter- 
national standard pattern. І found that 8:3 miles on the former 
was equivalent to 20 miles on the other. This was 29:4 to 1. It 
was not а test of possible distance but of relative efficiency. 

The result is not equally beneficial in aerial wires, for the condi- 
tions are more variable, especially in insulation and in atmospheric 
electrical troubles in countries like South Africa. Anyway, loaded 
lines will enable us to use less copper for long trunk wires—some- 
thing of considerable advantage in these days of inflated prices in 
copper, and in countries like South Africa, where one long stretch 
of 1,010 miles has to bring, say, Johannesburg, to Cape Town. 

The application of this principle to submarine cables has not yet 
reached a practical stage. Our President will have something to 
say on this. Prof. Pupin has the matter in hand on the other side of 
the Atlantic. The reaction coils must, however, be placed at such 
small distances apart that the manufacture of such & cable seems 
difficult and its maintenance problematic. 
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It is important to observe that in telephone circuits the frequency 
is not affected. If it were, speech would be impossible. 
attenuation that limits the distance. It is well known that in 
practice the higher notes (harmonics) superimposed on the funda- 
mental notes (which give the quality of sound) are the first to dis- 
appear and that the last to remain are the low fundamental notes 
decreased in volume. The ear is so marvellously constructed that 
it adapts itself to all the perplexities of existence and it can inter- 
pret speech amid the turmoil of consid.rable external disturbances 
We know little of its internal structure and less of the physical 
actions that render it such an exquisite analyser of sonorous 
vibrations. 

It has been assumed that the velocity of propagation of the 
current waves through the circuit is such that the action in each 
Papin section is virtually simultaneous, and the action continues 
along the line. If we admitted geometrical length the physical ex- 


planation would be more complicated. A slower velocity in loaded 


cables means an increase to the limiting distance of speech. 
Hence the reason why the limit is reached so rapidly in cables and 
underground wires. On overground lines the distance to which it 
is possible to speak is limited only by the weight of copper. 2,000 
miles is easily attained without coils. 

The question of loaded underground cables against open unloaded 
aerial circuits is purely a financial question. The dominant factor is 
the price of copper. But the cost of maintenance, the reliability of 
working, and the freedom from troubles must weigh considerably in 
the balance. Every case must bo decided on its own merits. 


— —— — E 
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I cannot too often repeat the warning that telephone troubles 
arise principally from ignorance cf the system of working, and that 
the principal source of trouble arises with the subscriber himself. 
The American knows this and does all he can to support the com- 
piny which supplies him. The Englishman growls and writes to 
the Press and thinks he has done a clever thing. Scme wiseacre 
has even proposed to establish a Users’ Mutual Protection Society 
to maintain the present unfortunate antagonistic system between 
supplier and user. The best protectors are personal self-reliance 
and self-education. 


THE PRESENT POSITION OF GAS AND PETROL 
ENGINES.* 


BY DUGALD CLERK, M.INST.C.E., F. C. S. 


Summary.--The author deals with the difficulties experienced in the 
construction of large gas engines, and does not look for their elimination 
with the present design. He describes his experiments made with the 
object of compounding gas engines, in which he hopes to be eventually 
successful. He concludes with a few remarks on petrol engines. 


The present position of the internal combustion motor industry 
in Great Britain is one of sound commercial prosperity. At no 
previous time have the gas and oil engine builders had so many 
orders in hand, and never before have these motors been applied so 
successfully to so many different purposes. 

Smooth success, however, is not interesting from the point of 
view of the scientific investigator or inventor; and, accordingly, I 
propose to discuss the present position with regard to existing diffi- 
culties rather than existing successes. 

Engines of small and moderate powers are built in large quanti- 
ties; their difficulties have been thoroughly overcome and they have 
attained to an almost fixed type. The larger part of the British 
gas-engine industry is occupied with such motors, generally under 
100 н.р. per cylinder. The turn over in Britain at present of such 
engines is at the rate of some 300 engines per week. Itis generally 
recognised that these engines are as reliable as the best steam 
engines of similar dimensions and much more economical in fuel 
consumption. The smaller engines mostly use coal gas, and the 
larger, producer gas evolved by means of modern suction producers 
using anthracite for fuel. 

Experience in the construction and design of the large gas engine 
is accumulating. They are better understood in Britain than they 
were even three years ago. It is а remarkable fact, however, that 
engines which attained а reputation for success upon the Continent 
were not at first successful here. This is shown by the fact that 
the Koerting, Oechelhauser and Cockerill engines had all to be 
modified in their construction by the British engineers who under- 
took their manufacture here. This is also true of the Diesel oil 
engine. Alterations have been made in England to fit it for the 
conditions of practice here. All these engines have been much im- 
proved in the last few years, and they аге now, no doubt, better 
able to compete with the steam engine with regard to reliability and 
freedom from breakdown. 3 

Large gas engines of English design have also been built in 
greater numbers, principally by the Premier Co., Messrs. Crossley 
Bros. (Ltd.), and the National Gas Engine Co. English designers 
have always felt the desirability of keeping down cylinder 
dimensions as much аз possible, and in this Continental 
designers have recently shown a strong tendency to follow 
them. This trend is due to a morc general recognition 
of two facts: practical difficulties with large diameter cylinders 
due to unequal expansions resulting in cracking, and a better appre- 
ciation of the fact that increase in cylinder and other dimensions 
requires an increased expenditure in metal and workmanship in 
greater proportion than increase of power obtained. The large gas 
engine really presents two distinct problems. The first is to build 
engines of large power which will continue to run effectively and 

economically for long periods without breaking down, and the 
second is to build such engines at costs sufficiently moderate to 
enable the engines to effectively compete with the large steam 
engines in the matter of first cost. British engineers recognise 

for some time that the first part of the problem has been solved to 
some extent on the Continent, but many of them have felt that this 
solution has;involved weights of material and costs of construction 
which are almost prohibitive, considering the moderate powers 
obtained. In fact, English engineers consider the large gas engine 
as it at present exists both too heavy and too costly for its power. 
Personally, I do not believe that sound and continued commerci 

success can be looked for with really large gas engines until some 
better solution be found for their present constructive difficulties. 
Apart from the questions of the engines themselves therc are other 


paper read before Section G at the meeting of the British Asso 
ciation, Leioester, on August 1, 1907, 
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difficulties which prevent the equal competition of gas engines | curve could be calculated. Опе of these diagrams is shown at 


with steam engines for powers, say, greater than 400 or 500 horse. 
Coal gas is too expensive a fuel for large engines. Producer 
gas, evolved by the suction producer from anthracite, air and 
steam, effectively meets the wants of medium sized engines up to 200 
horse, but the cost of anthracite handicaps engines of larger size, and 
equal competition will not be possible until better bituminous fuel 
producers are designed than those which at present exist. The 
work on the Continent has not aided the solution of the bituminous 
fuel producer problem. Practically all the large Continental gas 
engines are operated with blast-furnace gas. Some success has 
been attained in Britain as the result of strenuous and praiseworthy 
efforts by Dr. Mond, Messrs. Crossley and others; but it cannot yet 
be said that an entirely satisfactory bituminous producer has ap- 
peared. In my view, no bituminous fuel producer can be considered 
really satisfactory until it attains simplicity, lightness and the few- 
ness of parts of the anthracite suction producer which now forms so 
large a British industry. Returning, however, to the engine diffi. 
culties, the large gas [engine may be considered as combiniog the 
difficulties of hydraulic engineering work at considerable pressures 
with those proper to a boiler furnrce or flue. The possible pres- 
sures to be resisted by such 
engines cannot be taken as less 
than 400 Ib. to 500 Ib. per square 
inch, and a heat flow through 
the cylinder and combustion 
chamber walls has to be pro- 
vided for greater than that of 
most boiler furnaces. It is 
obvious that here we have con- 
tradictory conditions involved 
which become rapidly oneroua 
with increase of dimensions. 
Thick castings are required to stand the high pressures, but to allow 
free heat flow from the tlame within the cylinder to the water in the 
water jacket calls for thin castings. Engines of small dimensions do 
not involve any serious conflict, but where metal is required of about 
8 in. thickness to resist internal pressures the temperature difference 
between the flame and water side of the metal becomes serious and 
great stresses are set up which ultimately lead to the cracking of the 
castings. Great attention has been paid to this phenomena of 
cracking, and in existing large gas engines the difficulty has been 
partly met by skilful design and special quality of metal used. 
Although much ingenuity and skill has been spent in this direction, 
yet it is found that a dimension limit is very soon reached. Cylin- 
ders, for example, of 51іп. diameter have been found to be too 
large. Nothing but the highest skill in designing and the greatest 
care in the choice of material and workmanship enables such 
cylinders and combustion chambers to withstand for any length of 
time the severe treatment to which they are exposed. 

In a Paper which I had the honour to read at the Cambridge 
meeting of the British Association I directed attention to the 
question of the working fluid of these engines, and described 
experiments which I had made and engines which I had built with 
the aim of reducing the mean temperature in order t? reduce heat 
flow. Good results were obtained with these engines, but I came 
to the conclusion that the methods of reducing temperature then 
adopted did not go far enough. For the last three years I have 
been attempting to reduce maximum pressures as well as tempera- 

‘ture, without reducing mean pressures, in order to diminish the 
weight of the engines for a given power and secure moderate thick- 
ness of cylinders and combustion chamber castings. There arc 
several ways of reducing temperatures and maximum pressures 
without reducing mean pressures, but all require much more 
accurate knowledge of the properties of the working fluid than we 
at present possess. One solution of the problem appears to lie 
in compounding, and I am now at work on this. Many attempts 
have been made to compound the gas engine by Dr. Otto, Messrs. 
Crossley, Mr. Butler, Messrs. Dick, Kerr & Со. and others, 

and I myself have also at various times built experimental 
compound engines. No success, however, has yet been attained 

There is no difficulty in getting some work from the low-pressure 
cylinder, but the additional work obtained was always too small in 
amount to justify the expense of the separate cylinder. The lack 
of success was mainly due to ignorance of the rates of cooling of 
the working fluid at different temperatures and pressures. Experi- 
ments made with closed vessels do not give much information on 

the necessary points. I found it necessary to make experiments 
of this nature on the engine itself in its working condition instead 
of on closed vessels. At the beginning of 1905 I designed a new 

method and performed a considerable number of experiments on a 
50 н.р. gas engine, by means of which I obtained a cooling curve in 
the actual engine cylinder and much other information of a useful 
nature both from the scientific and the practical poiuts of view. 

Fig. 1 shows two sections of this engine. Its action was modified 

by so altering the valve arrangements that at any desired moment 
both inlet charge valve and exhaust valve could be held closed, and 
with this device I was enabled to get diagrams from which a cooling 


Fig. 2. It will be seen that the usual charging stroke—compres- 
sion, explosion and expansion—is performed proper to the four- 
cycle gas engine; but when the exhaust period approaches, instead 
of opening the exhaust valve and discharging the gases at the 
proper point, the valves are all kept closed and no gases are 
allowed to escape from the cylinder. The energy stored up in the 
flywheel accordingly causes the piston to compress the whole 
contents of the cylinder into the compression space, and the 
temperature which had fallen by expansion rises again by com- 
pression. A point is touched by the indicator pencil on a ver- 
tical line at the compression end of the card. On expanding, 
a line below the first compression line is drawn; then the 
next in-stroke traces another compression line. In this way a 
series of compression and expansion lines are obtained, each ter- 
minating under compression at certain specific points. These poiuts 
are successively lower in order. In this particular diagram it will 
be observed that before the ordinary compression line of the engine 
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is reached six of these points are marked. If no cooling took place 
in the cylinder, obviously whenever the volume was restored to 
any particular point—that is, say, to the volume of the compres- 
sion space—no fall of temperature would be visible between one 
revolution and another. The compression and expansion lines 
would coincide. The fall, as you see, is gradually decreasing from 
revolution to revolution. This gives an idea of the time taken to 
lose heat to the cylinder walls with all the engine parts in their 
ordinary state. The temperature fall from point to point, however, 
is not entirely due to heat loss. Some of the heat disappears as 
work done. Acertain amount of the heat is converted into work at 
each reciprocation. This, however, can be allowed for, and a cool- 
ing curve obtained which shows the real temperature drop due to 
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cooling upon the expanding and compressing lines. From this curve, 
by somewhat troublesome calculations which I need not enter into 
here, the apparent specific heat of the charge can be obtained for 
each expansion line, Tables I. and II. have been calculated from 
the numbers so obtained. These tables clearly show that the apparent 
specific heat of the working fluid, which consists of the products of 
combustion in the cylinder of this particular engine, increases con- 
siderably with temperature, so that the instantaneous value is about 
28 per cent. greater at 1,000°C than it is at 100°C., while at 1,500°C. 
the increase amounts to 31 per cent. The mean apparent specific 
heat between 0°C. and 1,000°C. is 15 per cent. greater than 1t 18 at 
100 C.; between 0°C. and 1,500 C. it is 20 per cent. greater. These 
apparent specific heat numbers enable me to obtain a curve of 
heat loss to the sides of the cylinder either for complete double 
strokes or for partial double strokes at the inner end of the stroke. 
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Table I.—A4pparent Specific Heats (Instantaneous) in Foot-pounds per 


1,000°C. between gas and inner wall gives temperature difference in 
Cubic Foot of Working Fluid at 0°C. and 760 mm. 


the metal of 104°C. These differences are accentuated with greater 
metal thickness almost in proportion to the thickness; those with 


Specific heat at | Specific heat at ; ; : 
Tempersture. Temperature. the higher temperature to the last calculation a thickness of 33 in. 
В EM constant volume. ME cone vo nme, wall would give a ee difference in ee ve of ove 
ft.-lb. Е 800°C. These numbers throw an important light upon the problem 
do PN dod | 00 $ 925 of the large gas engine and enable me with some confidence to 
100 | 20-9 | 900 26:6 experiment upon the variations of indicator diagram and the 
200 22-0 | 1,000 26:8 transfer of hot gases from cylinder to cylinder required for success- 
300 28-0 | 1,100 270 ful compounding. The experiments show also many interesting 
400 23-9 1,200 27:2 and unexpected facts in connection with the behaviour of high- 
500 21'8 | 1,800 27˙3 temperature working fluid in these engines. Much remains to be 
200 | 2 / 190 bg done, however, and I am continuing the investigation on three 


engines with the object of determining the laws of the working 
fluid within the gas-engine cylinder more completely. Time presses, 
and I would refer those interested in this matter to а Paper read 
by me before the Royal Society in March, 1906, and a Paper read 
before the Institution of Civil Engineers at the beginning of 


1 
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Table II.—Mean Apparent Specific Heats in Foot-pounds per Cubic Foot 
of Working Fluid at 0°C. and 760 mm. 


Specific heat at | Specific heat at : ; . 
Tem perature. | Temperature. this year. Prof. Callender is also working on this problem of the 
- constant volume. i constant volume. quantitative laws of heat loss and efficiency in engines of os 
ca { dimensions, and he has contributed an important Paper this year 
00 | р galas 5 upon the subject to the Institution of Automobile Engineers. Prof. 
0—200 | 20-9 0—900 241 Hopkinson, too, of Cambridge, has thrown some light upon the 
0—300 | 21:4 0—1,100 94-4 subject by ingenious experiments made upon gaseous explosions 
0 - 400 | 21:9 0—1,200 24:6 within closed vessels, and he is at work upon other experiments 
0—500 22:4 0—1,300 24:8 which will undoubtedy increase our knowledge on this troublesome 

0 - 600 22:8 0— 1,400 25:0 and complicated subject. 
d | a6 0—1,500 252 In modifications of the conditions of the working fluid combined 
mm | ee ee 


with mechanical modifications of the engine using 1t, I hope to find 
in the near future some more satisfactory solution of the large gas- 
engine problem than at present exists. It appears to me that the 
problem is one more of working fluid than of pure mechanism. So 


Fig. 8 shows four such curves. The curves (a) (5b) represent the 
heat losses incurred in complete revolutions—that is to say, incom 


plete double strokes. Неге the surface exposed and covered alter- 
nately is that due to the whole sweep of the piston. The curves 
(a“) (b) represent losses incurred at the upper three-tenths of the 


far, however, the conservative attitude of British engineers towards 
large gas engines has been fully justified. We are all much indebted 
to Mr. Humphrey for а very able Paper read before the Institution 


of Mechanical Engineers about seven years ago advocating the claims 
of the large gas engine. Like all pioneers, Mr. Humphrey was a 
little too sanguine as to the rapid development of these engines, but 
he was undoubtedly right as to the ultimate 8"ccess to be expected 
from them. Progress in solving the large gas-engine problem has 
been somewhat slow, but it has been steady. There is no occasion 
whatever for discouragement, notwithstanding recent difficulties 
with a large gas-engine installation at Johannesburg, of which 
much has been written in the engineering publications. The 
difficulties at Johannesburg are, in my opinion, to a large 
extent, due to the daring nature of the experiment undertaken 
by an eminent firm of engineers whose experience was rather 
in steam engines than in . They very boldly attempted 
to solve at one stroke the difficulties both of the large gas-engine in 
itself and those peculiar to the bituminous producer. I have no 
doubt that if they be given time they will solve these difficulties, 
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double stroke, while the piston moves from three-tenths stroke to 
the end, ре into the clearance space, апа then moves out 
again to the point of three-tenths of the outward stroke. The ordi- 
nates give heat loss in foot-pounds to the second and the abscisse 
mean temperatures per total stroke or double three-tenths stroke 
This table gives interesting information enabling approximate calcu- 
lations to be made dealing with the durability of the working fluid 
exposed to cylinder surface. It has enabled also important facts to 
. be discovered as to the mean temperature of the cylinder walls and 
the heat flow with varying density. Curves (a) (c) were calculated 
from experiments made with the engine running without load at 
120 revs. per minute, jacket water kept at а mean temperature of 
18°С. Curves (b) and (b) are calculated from experiments made 
with the engine running at 160 revs. per min. with a load of 150 B. H. y 
and jacket water at 80°C. The curves are accordingly marked as 
Engine cold,” Engine hot." Whore the engine is running 
cold the mean temperature for the complete strokes of the walls 
is shown to be about 65°C., notwithstanding that the jacket 
water is l8 deg. For the three-tenths stroke, running cold, wall 
temperature 165°C. With the engine running hot, the whole stroke 
shows inean temperature of walls 190°C.; for the inner three- 
tenths 400°C. "These numbers, giving quantitative values of heat 
loss for а given cylinder, enable the conditions within the cylinder 
walls to be realised with some accuracy. In this particular engine 
the walls of the combustion space are about 14 in. thick; and cal 
culating the temperature gradient in those walls for the heat flows, 
given temperature difference, say, 700°C., between gas and interior 
of the wall, gives а temperature difference in the metal between the 
water side and the gas side of 60°C. A temperature difference of 


but the experiment was on too large a scale for most experienced 
gas-engine constructors and designers. I do not attach any impor- 
tance to this partial failure. It emphasises, what I have always 
held, the necessity for precaution and much further study in con- 
nection with the large gas-engine problem. It appears to me, 
however, eminently unwise and unsafe to attempt to solve the 
numerous problems involved in too short a time. Gas-engine 
builders must be content with the slow growth of experience and 
the slower solution of these difficult problems. 


The increasing interest in larger type of gas engines has clearly 
been shown in the last two years by Papers read at the Institution 
of Naval Architects and at the Institution of Civil Engineers. For 
the first time in the history of the Institution of Civil Engineers à 
Paper has been read this year, that by Mr. Milton, upon the marine 
gas engine problem, which is а valuable contribution to the under- 
standing of the subject from the steam-engine designers' point of 
view. I am in agreement with Mr. Miltonin most of the conditions 
which he lays down ав necessary for success in а marine gas engine, 
but I regret that I do not coincide with him in considering that the 
particular type of engine which he proposes will solve the difficulties, 
although that type is one invented by me in 1878. Mr. Thorny- 
croft read a very important and interesting Paper at the Institution 
of Naval Architecte last year upon the marine gas-engine, deseribin 
motor vessels built by Messrs. Thornycroft driven by engines an 
anthracite suction producers of the Capitaine type. To Messrs. 
Thornycroft belong the honour of being the first to propel a sea- 

oing launch and а canal boat in Britain by means of a gas engine 

riven,by gas produced on board. Papers read this year before the 
Manchester Association of Engineers by Mr. Vennell Coster and 
the Institution of Naval Architects by Mr. McKechnie are also ex- 
ceedingly interesting, but both writers greatly underrate the diffi- 
culties of the marine gas engine. Mr. McKechnie, indeed, con- 
templates engines on shipboard of over 16,000 K. p. in the immediate 
future. I fear it will be some years before we have gas engines o 
16,000 н.р, working on land, and considerably later before we have 
them at work on sea, 
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Ав I have already said, part of the large gas-engi roblem 
depends upon the producer. A bituminous fue rodar di a type 
suitable for use on shipboard has not yet been devised, and until 
such a producer is designed and thoroughly tested the anthracite 
suction producers of to-day will not allow any great extension of gas 
motive power to large sea-going vessels. Mr. Capitaine has, I am 
informed, applied an engine of 800 н.р. to а towing vessel on the 
Rhine, but as yet this movement is in its early infancy. 

The great success of the suction producer in connection with 
stationary engines on land has enabled the power of gas engines 
in use to be very materially increased. Tests at the Royal Agri- 
cultural Society’s show last year have proved that even small pro- 
ducer-driven engines only require 11b. of fuel per brake-horse- 
power per hour, including lighting-up and stand.by losses of the 
producer at night. Other experiments, some of them by myself, 
show very clearly that with а good suction producer we can obtain 
85 per cent. of the whole heat of the fuel in the form of inflammable 
gas ready for delivery to the engine. Many tests have shown that 


the running consumption of many of these engines at full load does 


not exceed 21b. of anthracite per brake-horse-power per hour. 
So much for the position of the gas engine at present. 

only a few words to say about petrol engines. A complete Paper 
could be profitably devoted to the peculiarities and interesting 
points of the petrol engine, but I would only say that petrol engine 
construction now forms a very large and well-founded British industry. 
Petrol engines operating on the four cycle by virtue of high speed of 
revolution are able to give very large power for very small weight, 
and they give a very fair thermal efficiency considering their small 
dimensions. This question of efficiency is а fascinating one, but I 
have no space to deal with it here. Speaking as the owner of a 
motor car, I can say that the petrol engine as now developed is 
exceedingly reliable and very economical. Many of its points, how- 
ever, are in urgent need of careful scientific study. То one point 
only will I refer, as experiments will throw important light upon 
the nature of the combustion occurring in these motors. "This year 
ihe Royal Automobile Club has made а valuable set of experiments, 
at which I had the honour to assist, upon the exhaust gases given 
out by these engines under different conditions of running. The 
experiments clearly proved that, so far as visible smoke was con- 
cerned, many petrol engines now running on the road had 
attained absolute perfection. Speaking for the six-cylinder 
' Napier" car, on which I rv as observer during the test, 
I can truly say that nothing more perfect could be imagined 
in the way of absence of visible vapour or smoke. Durin 
& run of 150 miles on the open road I never once detecte 
the faintest smoke coming from the exhaust pipe of the engines. 
In these tests, however, exhaust gas analyses were made, 
and it was found that, although many of the cars burned the 
petrol given to them in а most complete manner and evolved a 
minimum of carbonic oxide gas, yet some of them showed percent- 
ages of carbonic oxide in the exhaust greater than 2 per cent. It 
was resolved by the Royal Automobile Club to continue these ex- 
periments later in the year; but, meantime, as a matter of interest 
I thought it well to examine the exhaust gases of my own car—an 
18н.р. “Siddeley.” The following results were obtained under 
different conditions :— 


Table III. 
Percentages of CO in exhaust gases, 
| April 23rd. | May 7th. July 8rd. 
ss Ге iiie full open. Car | | FINEM 
climbing hill ............. 3:6 per cent. 3:6 per сері. 2:2 per cent. 
Engine throttle less than half g 
open. Car running on level 69 „ 42 „ 24 „. 
Engine running without load. | 
Car standing ........ one OF, 04 „, 18 „ 


From this it will be seen that, as at first adjusted, the carbu- 
retter of this Siddeley car was supplying an excess of petrol at 
the higher loads, so that no free oxygen was left in the exhaust. 
Consequently, carbonic oxide appeared when running with light 
load of 6:9 per cent and heavy load 8:6 per cent. Successive tests 
were made as given above. Undoubtedly, as will be seen, by alter- 
ing the adjustment of the auxiliary air valve, the carbonic oxide was 
reduced to very nearly 2 per cent. It is highly desirable that the 
exhaust gases of these cars should contain a minimum of carbonic 
oxide, in view of the rapid increase of their use in large cities 
like London. In the open road, a little carbonic oxide rapidly 
diluted by air would do no harm, but in large cities, when 
horse traction is replaced almost entirely by petrol motor 
vehicles, it will be necessary to look into this carbonic oxide ques- 
tion with great care. It is quite certain that the problem can be 
effectively solved, because in investigating gas engine exhaust I 
have found that a good engine properly adjusted will not produce 
more than 5 per cent. of carbonic oxide in its exhaust under any 
circumstances of ordinary running. Several of the cars tested by 
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the Royal Automobile Club this year also showed remarkably low 
percentages of carbonic oxide, notably the Lanchester, Pilgrim and 
Albion, and it will be noted that in my own car, with the engine - 
running slowly, waiting at the door of my house to start, the 
carbonic oxide attained а minimum. The problem is one of the 
carburetter—a much more difficult problem than appears at first 
sight. There are many interesting problems to be solved with 
regard to the petrol engine, but this one of the carburetter appears 
to me at the moment to be the most pressing. 

In this Paper I have not dealt with the question of thermal 
efficiencies at all. The thermal efficiencies of all gas and internal 
combustion engines are very high compared with any other form of 
heat motor. In recent tests by the Thermo-dynamic Standards 
Committee of the Institution of Civil Engineers an ordinary 
* National" gas engine—the one referred to in this Paper and 
shown at Fig. 1—gave an indicated efficiency of 85 per cent. and a 
brake efficiency of as nearly as possible 80 per cent. Tho efficiency 
obtained from smaller petrol motors is somewhat less, but in tests 
made by Tiopkinson it rises as high as 24:6 per cent. This is a 
very high efficiency for small diameter cylinder. 

So far as I understand the question, although large increases in 
thermal efficiency are still probable, efficienceis are quite high 
enough at present for all practical purposes, and the main efforts 
of engineers and scientific men interested in the internal combus- 
tion motor should be directed to the solution of the large gas 
engine problem in such a way as to reduce weight and increase 
power of the unit; to improve the bituminous fuel producer; to 
apply the improved engine and producer to marine purposes and 
overcome the various difficulties there presented; in petrol engines 
to design carburetters capable of proportioning the charge more 
accurately than at present under all conditions of running, whether 
with light or with heavy loads. 

The scientific problems I have already indicated broadly. I need 
not further refer to them here. 


THE NATURE OF IONISATION—IONOMARIA.* 
BY Н. E, ARMSTRONG, F.R.S. 


Summary. In this Paper the author states that he considers the word 
« ionisation " is being improperly used, dissociation " being really all 
that is usually implied. 


In his imaginative work on the hypothetical entities termed elec- 
trons, in the opening sentence of the chapter which bears the head- 
ing Ionisation of Gases," Sir О. Lodge tells us that It is 
constantly necessary to speak of the air being ‘ionised’ by the 
passage of rays and many other processes. The term means the 
molecules are split up or dissociated into their constituent atoms." 

The term certainly is used by many in this sense at the present 
day; yet inadvertently, I venture to contend. 

The word ion was introduced in 1834 by Faraday in the im- 
mortal seventh series of his researehes : it was never verbalised by 
him —I believe advisedly. Не was content with **electrolyze." Why 
should not we be? Potentially one of the most valuable words in 
the scientific vocabulary, unless we can deprive it of ambiguity 
“ ionisation " cannot be used by exact speakers. Faraday coined the 
words “anion” and “cation,” because he felt, he says, that the 
terms “electronegative” and **electropositive " were much too signi- 
ficant for the use to which he would have to put them. His 
explanation is worthy of notice in these days of uncontrolled specu- 
lation and loose reasoning, for though the meanings are perhaps 
right, they are only hypothetical and may be wrong; and then, 
through а very imperceptible but still very dangerous because сор. 
tinual influence, they do great injury to science by contracting and 
limiting the habitual views of those engaged in pursuing it.“ We 
moderns have no such scruples: our guiding principle seems to 
be that language is given to us to disguise our thoughts. Every 
vague conception as it arises must at once be embodied in an 
ambiguous new word, so that a reader of present-day “© scientific "' 
literature often finds himself in а maze of “ jargonese." It will be 
necessary soon to request the Royal Society to maintain a dictionary 
of terminological inexactitudes as a key to its Proceedings and to 
the publications of scientific bodies. 

Surely we have no need to imply more by the term “ionisation " 
than that the medium is in a state in which it will conduct elec- 
tricity ? We know no more! When a man and his wife have 
bought Cook's tickets and packed their luggage, they are ionised 
ready to travel; but nothing shows them to be divorced. If we have 
neod to introduce the conception of atomic divorce, let us frankly say 
so and straightforwardly use the word dissociation." We cannot 
do better than follow an example set us by Faraday and, as far as 
possible, seek to use only such terms as are at the samo time 
“ simple in their nature, clear in their reference and from hypothesis." 
(Footnote, § 666, Series 7.) 


* Paper read before Section A of the British Association at Leicester, 
August 1907. 
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I cannot discover, although I have read the Papers many times 
during the past 20 years for the purpose, that Faraday ever conceived 
of the ion as a restless wanderer, as п solitary fragment ; on the con- 
trary, he appears to have thought of the ion as always accompanied 
or conducted and as only delivered up at the boundaries—as 
separated during electrolysis, e.g. :— 

8665. The chloride of lead is an electolyte and when electrolyzed 
evolves the two ions, chlorine and lead. 

§ 827. If one ion be combined in right proportions with another 
strongly opposed to it in its ordinary chemical relations, i.e., if an anion 
be combined witb a cation, then both will travel, the one to the anode, 
the other to the cathode of the decomposing body. 

. §828. If, therefore, anion pass towards one of the electrodes, another 
ion must also be passing simultaneously to the other electrode, although, 
from secondary action, it may not make its appearance. 


He distinctly recognised that “ attraction of aggregation" lay at 
the root of eleetrolytie phenomena —thus he remarks :— 

It is a remarkable circumstance that in gases and vapours, where the 
attraction of aggregation ceases, there likewise the decomposing powers 
of electricity apparently cease and there also the chemical action of 
quantity is no longer evident. It seems not unlikely that the inability 
to suffer decomposition in these cases may be dependent upon the absence 
.of that mutual attractive relation of the particles which is the cause of 
aggregation. 


Faraday, in fact, was a pronounced associationist, not a dissocia- 
tionist. It cannot well be argued that the conception of dissocia- 
tion was not in his mind; had he foreseen the need of any such 
explanation he would probably have had little difficulty in formu- 
lating it. In his time, chemistry and physics were united sciences 
and were ionised for joint service, able and willing to co-operate ; 
now they are all but dissociated and chemistry is cold-shouldered 
by physics. The consequences of the lack of appreciation and under- 
standing are most unfortunate; I believe really serious. Physicists 
soar in а mathematical empyrean and have no regard for the plain 
facts of chemistry. Although they have their being by it and live 
by it, iir chemistry is tabooed by them. The tangible test-tube 
has no charms in face of the galvanometer and electrometer: indul- 
gence in speculative lucubrations on the wanderings of & spot of 
light is too fascinating au occupation. 

During the past 20 years I have steadily maintained that the 
doctrine of electrolytic dissociation is destitute of common-sense. I 
have discussed the subject on several occasions and pointed out the 
inconsistencies, particularly in my address to the Chemical Society 
in 1895. I come hére to-day, advisedly, to challenge those who 
accept the creed to reconsider the evidence on which their faith is 
based. It will not surprise me to be told that faith is something 
that cannot be based on evidence—merely a longing or desire to 
believe, felt with special acuteness when facts are inconsiderately in 
opposition to fancy. ; 

So far as I am aware, the arguments on which the hypothesis 
is really based aro : (1) the existence of Ohm’s law and (2) the 
assumption that any electromotive force, however small, will con- 
dition sensible electrolysis. Fitzgerald disposed of the first in 1890 
(B.A. Reports, р. 148; comp. ny address, p. 1,181) by showing that 
a modified Grothus hypothesis would fit the facts. As to the 
second, as it is impossible to avoid some polarisation, the fact 
cannot be regarded as established. The Helmholtz experiment on 
which reliance is placed cannot be regarded as irreproachable, it 
being impossible theoretically to rewove а gas entirely from solu- 
tion by any solvent in contact with the liquid. 

Mr. Whetham’s thermodynamic missiles have no terrors for me; 
they are mere bombastic shells. To tell us that, whatever the pro- 
cess, such and such must be the case, is fatile; what we are con- 
cerned with is the process. Unless I am altogether mistaken, 
thermodynamics can tell us nothing of this. Thermodynamic 
arguments at their best afford but scant comfort to those in search 
of explanations. | 

It is the great merit of Arrhenius to have recognised that elec- 
trolytic ee d and chemical activity se confonde, as he puts 
ìt; that is to say, they are phenomena of the same order. All the 
conclusions arrived at carry us no further. The dissociation 
hypothesis was only & way of stating this generalisation; had 
Arrhenius been a chemist he would never have formulated it, as he 
would have realised that the hypothesis did not satisfy the postu- 
lates generally. At best it was an ingenious paraphrase of con- 
ventional language in stilted phraseology calculated to mislead the 
unwary. . | 

Gradually, facts have been accumulated which, I believe, constitute 
а practically complete refutation of the hypothesis and serve to show 
that chemical interactions—as Faraday foresaw—are dependent on 
„mutual attractive relations of the particles," not on dissociation in 
the sense contended by the Arrhenius-Lodge school. This school 
assumes that the hydrolytic activity of acids is that of the dissociated 
hydrogen ions. Hydrolysis can be effected, however, by other agente 
—in the case of sugars, for example, by enzymes ; but the dissociated 
hydrogen ions should be alike from whatever source they are de- 
rived and it is in accordance with this conclusion that acids may be 
used without distinction, differing only in the degree of activity 
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which they manifest. Enzymes, however, act selectively: therefore 
their action cannot be ascribed to dissociated hydrogen ions. More. 
over, there is evidence to show that enzymes become associated 
with the compounds which undergo hydrolysis under their influ. 
ence; they are not only strictly selective in their action but 
are also and only controlled by substances which are of the same 
configuration as the compounds upon which they act. Evidence of 
this kind derived from inorganic sources must be taken into account. 
As there is much evidence that acids can combine with various 
hydrolytes, there is every reason to suppose that hydrolysis by 
acids also involves the association of the hydroly:e with the acid. 

According to the dissociation hypothesis, the hydrolytic action 
of an acid should be repressed by salts containing the same anion— 
the contrary is commonly the case. The increased activity can be 
accounted for simply and satisfactorily on the assumption that the 
salt is hydrated in solution and that by withdrawing water it raises 
the concentration of the acid. | | 

Much evidence has been accumulated of late showing that no 
special distinction is to be drawn between dilute and concentrated 
solutions and that properties vary continuously throughout all 
degrees of concentration. The difficulties met with in the past in 
dealing with concentrated solutions have arisen not only from the 
existence in them of polymerised molecules, but also from the сіг. 
cumstance that the formation of hydrates has been left out of 
account; and because solutions have been considered with reference 
to their volume instead of with reference to the mass of the solvent. 
The change in the solvent has not been sufficiently considered and 
the mistake has been made of assuming that liquids are comparable 
with gases: & preposterous contention. К | 

It was suggested by Fitzgerald that if the molecules in an 
electrolyte drew one another apart at a rate proportional to the 
polarisation, the relation between the electric force and the decom- 
position would be a linear one, so that Ohm’s law would be satisfied. 
In a forthcoining Paper in the Proceedings of the Royal Society оп 
„The Discrimination of Hydrates in Solution," Mr. Caldwell and I 
have argued that the ionised ” molecules are complex, reversible 
systems formed of solvent and solute under the influence of the force 
of residual affinity—e.g., " 


KCl-OH, <-> Kol: OH. с> KC 
OH 


As such systems break down under the influence of the current, new 
ones to take their place must arise spontaneously in the solution; 
the molecules, therefore, would draw one another apart at a rate 
proportional to the polarisation. 


Another point made by Fitzgerald is that : — 

If dissociated atoms are going about in a liquid as in a gas it seems 
impossible but that they must diffuse at different rates ; and that thisis not 
observed seems conclusive evidence against the hypothesis,no matter what 
else the hypothesis may explain. Consider solution simply. Why does 
chloride of sodium dissolve in water? There must be some strong 
affinity between the two of a chemical or semi-chemical nature to break 
up the cohesion of the crystal; and it seems reasonable to assume that 
this same affinity keeps the molecules of sodium chloride moving about 
among the water molecules, so that they diffuse about. Now, if the 
forces drawing them about be independent of the nature of the molecule, 
most of the phenomena explained by gaseous laws are explained. Pres- 
sure of a gas depends, at any temperature, on the number of molecules 
and not on their kind. This is Avogadro’s law, by which molecular 
weights are calculated ; and if the forces drawing a molecule about in а 
liquid are independent of the kind of molecule, the very same law of 
pressure would hold, the pressure forwards of molecules of different kinds 
would depend on their number only and, іп the same way as Avogadros 
law, would enable molecular weights to be calculated. 


The forces drawing a molecule about in a liquid are probably of 
two kinds, if, as I have contended elsewhere, the molecular com- 
position of the solvent be modified in presence of the solute. (“ The 
Origin of Osmotic Effects,” R. Soc. Proc., 1906, A. 78, 264.) Ina 
concentrated region the number of solvent monads would be at a 
maximum and these would condition a flow of monads from less 
concentrated regions, which would tend to force out molecu'es of 
solute into these latter. In addition, molecules of the solute would 
be attracted outward by the force which caused it to dissolve— viz., 
that existent between it and the solvent. To a considerable extent, 
therefore, the forces drawing & molecule about would be indepen- 
dent of the kind of molecule. e 

I do not claim Fitzgerald merely as an advocate of views similar 
to my own. In this section I shall be understood when I say it is 
because he always seemed to me to be the least biassed and most 
capable among us of judging in such matters— perhaps the broadest, 
most generous and sympathetic mind of our generation. 

In the July number of the Philosophical Magazine it ів contended 
by Sutherland that electrolytes are completely ionised in solution— 
completely dissociated into ions, that is to say. The grounds on which 
he arrives at this conclusion are such that if he extend his examine 
tion of the problem he will probably find that, although not disso- 
ciated into ions, the molecules are all ionised in the sense that they 


THE ELECTRICIAN, AUGUST 9, 1907. 


679 


2n SS SS — PU SP SSS — —ñ;ꝝ? . ——ñ 


are all prepared to travel in turn—being somewhat in the condition 
of a crowd of excursionists waiting at a railway station ready to 
‘enter upon their journey as soon as the trains will take them on. 

Far too little attention has been paid as yet to such observations 
as those made by Brereton Baker on the influence of moisture 
(coupled with acid or alkaline impurity) in conditioning chemical 
interchanges and their bearing on the problem of electrical con- 
ductivity in gases. The ocular demonstration given recently 
by Sir James Dewar of the presence of gaseous matter capable of 
determining the rotation of the radiometer at exhaustions con- 
siderably below those at which the conduction of electricity 
ceases should once more direct attention to the possible need of 
referring electrical conduction in gases to the presence of complex 
tripartite systems of charged molecules“ rather than to that of 
atomised ions. Exact work in this direction would be most 
valuable at the present time; speculative discussion of uncertain 
results cannot determine the nature of the process of “ ionisation,” 
so called. | 


SHORT SOUND WAYES PRODUCED BY SPARK 
DISCHARGES. t 


BY W. ALTBERG. 


The shortest sound waves hitherto produced by acoustic means 
were those produced by Koenig with tuning forks, and by Edelmann 
with a Galton whistle. The wave-length of the former was 8:8 mm., 
and of the latter 2mm. Lodge, on the other hand, produced 
audible notes by means of condenser discharges through large induc- 
tances. In this mode of producing acoustic vibrations, each whole 
electric oscillation is accompanied by two brightenings of the spark- 


gap. Since every such brightening means an expansion and subse- 
quent contraction of the air, the wave-length of the sound wave 
becomes А = я0,/ LC where v is the velocity of sound in air. E 

The author used this method for obtaining the shortest possible 
sound waves, and measured their lengths by means of diffraction 
gratings. 

The & ement used is shown in the diagram, where the con- 
denser C is shared by the induction coil J, through the spark-gap 
H, and discharges through the inductance L and the spark-gap F. 

The electric spark F, forming the source of the sound waves, is 
situated in thefocus of theconcave mirror H,. "The parallel acoustic 
beam then impinges upon & Fraunhofer diffraction grating G, the 
deflected ray is caught by another mirror S, and concentrated 
upon the pressure gauge D, whose readings are observed with a 
telescope R, | 

The pressure gauge consists of a vertical strip of míca suspended 
at one arm of a lever whose fulcrum is borne by a quartz fibre. 
The sound waves impinge upon the mica through an oblong 
opening slightly bigger than the mica, and produce а deflection 
of the latter, balanced by the rigidity of the quartz fibre. The de- 
flections are read by а mirror and scale. — 

The mirrors are silvered. They have a diameter of 8 em. and a 
focal 1 15cm. The diffraction gratings are constructed of 
rods of glass or steel in such a manner that the interval between 
successive rods is equal to their width. The author used five 
different gratings, with intervals ranging from 2 mm. to 12mm The 
induction coil had а spark-length of 20 cm., and was worked with а 
Wehnelt interrupter. 

The spectrum turned out to be sharply defined, and the wave. 
lengths calculated did not differ by more than 2 per cent. in the 
different gratings. The inductance was varied from 30:4 to 17:5, 


— m —üäỹ — — — — 


* It is not customary, I believe, to drag in dissociated ions to explain 
the action of a condenser: we are satisfied to think of the collection of a 
charge as dependent on the displacement and distortion —the polarisation 
—of the molecules іп a viscous electrolyte of low conductivity. 

+ Abstracted from the Annalen der Physik, No. VII., 1907. 


and then 6:8, and lastly 0°78 million ош. The observed wave- 
lengths were 5:0, 8:9, 2:4, and 1:5 mm. respectively, the calculated 
values being 47, 8:6, 2:2, and 0:8 mm. 

A variation of the capacity between 0:008 and 0:0004 mf. also 
pidum an excellent agreement between caleulated and observed 
values. 

Maximum deflections of the pressure gauge were shown at wave- 
lengths of 2:8 mm. and 86mm. For higher wave-lengths the 
opening of the pressure gauge becomes too small to absorb sufficient 
energy. The shortest wave-length which the author succeeded in 
5 : g was 1 mm., which is an octave higher than Edelmann's 
shortest. 


INFLUENCE OF THE SURROUNDING TEMPERATURE 
ON THE CANDLE-POWER OF AN INCANDESCENT 
ELECTRIC LAMP.* | 


BY Р. LAPORTE AND R. JOUAST. 


. In the course of some researches undertaken at the Laboratoire 
Central d’Electricité on light standards and the influence of dif- 
ferent atmospheric conditions on them, we were led to try if the 
temperature of the surrounding air had a measurable action on the 
physical constants of an incandescent electric lamp, and particularly 
on its candle-power. ! 

Àn incandescent lamp consuming about 4 watte per candle-power 
was fixed in а stove with а transparent side. A photometer was 
placed at a certain distance from the stove, and equal illumination 
was obtained on its screen by moving the standard lamp Great 
precautions were taken to maintain the voltage across the lamp 
terminals constant, a potentiometer being asad for this purpose. 
In order that the variation of temperature should have no influence 
on the resistance of the contacts both the main and voltmeter wires 
were soldered direct to the lamp terminals. The candle-power of, and 
the current through, the lamp were measured under the following 
conditions: (1) With the stove cold, at a temperature of about 
15°C. (2) During the heating of the stove. (8) With the stove at 
a constant temperature of 115°C. (4) During the cooling of the 
stove. (5) With the stove completely re-cooled at a temperature 
of about 15°C. 

The candle-powers measured were found to be practically con- 
stant, the greatest variation between the extreme readings not 
exceeding 1 per cent. The current through the lamp was found to 
be constant to within 0°05 per cent. of its mean value. These 
results are interesting to note, as certain experimenters have 
observed a variation of 0'1 per cent. in the candle-power of an 
incandescent lamp per degree variation of the surrounding tem- 
perature. Besides, if the laws of radiation are applied to an incan- 
descent lamp the increase in temperature of the filament produced 
by an increase of 100 deg. (which was used in this test) in the tem- 
perature of the surrounding air may be calculated. By taking 
Т = 1,800°С. as the temperature of the filament in an incandescent 
lamp, Stefan’s law for total radiation [total radiation = K(T* – To) 
and the formula which, according to M. Guilleaume and the wor 
of Lummer and Kurlbaum, represents the brightness of a black 
body (= K'TT — 650)’, it is found by equating the energy radiated 
in the two cases by the incandescent lamp that the temperature of 
the filament rises 0°5°C. when the surrounding temperature rises 
100°C. The candle-power would thus increase 0'4 per cent. per 
100 deg. of temperature variation, which would not have 
sire ЫШ with the experimental conditions under which we 
worked. 
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THE BRITISH ASSOCIATION. 


For the first time in its history the British Association 
has held its annual meeting in the town of Leicester ; it 18 
to be hoped that the experiment will be repeated. To most 
people the very name “ Leicester " is significant of boots and 
hosiery, and truly enough it is a place of business. But it 
is also exceedingly rich in very charming historical associa- 
tions, and its inhabitants are characterised by great hospi- 
tality. Everything possible, in fact, was done to secure the 
comfort and enjoyment of visitors. For many reasons, 
however, apart from these, the meeting of the Association 
which has just been brought to a successful conclusion is 
one that will stand out with much prominence for many 
years To a certain extent it must be adinitted that the 
British Association is mainly supported by, and composed 
of, amateurs ; at all events this has been the case hitherto, 
and it must always be the case во long as the meetings are 
open to the man in the street who is prepared to become 
a member or “ associate." 
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A large number of the Papers and discussions must 
necessarily, therefore, be of a lower scientific or technical 
order than they otherwise would be. On the whole, this 
is probably not without its beneficial effects, for it serves 
as a stimulus to the public mind and allows the profes- 
sional man to think and talk in a somewhat lighter vein. 
Hitherto this has been the accepted view of the work of 
the Association, and it is to be hoped that the nature of 
the meetings will never undergo any radical change. 
Nevertheless, there are signs that the great men of the 
scientific world are beginning to regard the matter in a 
more serious light, and the Leicester meeting was notable 
on this account. At no other public gathering in the world 
would it be possible to listen to so many eminent scientists 
as were present at the discussion on “The Constitution of 
the Atom” in Section A on Friday. Yet there was nothing 
of a “popular” nature in what they said—they were very 
much in earnest. On the previous day Lord KELVIN had 
been emphatic in his condemnation of the theory of an atom 
having a constitution ; he persisted in regarding it as the 
smallest quantity of ponderable matter or of electricity. 
Now, although the respect with which Lord KELVIN's 
opinions are held by the scientific world is not one whit 
less than it has ever been, yet it is a profound fact that his 
views on the constitution of the atom are not generally 
accepted by the modern, school It is true that Sir 
OLIVER LopGE holds very positive views on the con- 
stitution of the atom, but there is, nevertheless, a large 
number of capable men who have adopted an inter- 


mediate position, and are still much more advanced in. 


their views than is Lord KELVIN. So far, of course, the 
entire matter is of a very abstract nature, but it is preg- 
nant with the most astounding possibilities that have ever 
presented themselves to the imagination of the physicist- 
Аз yet, however, there seems no prospect of an early solution 
to the problem. What hope is there, indeed, when no two of 
half-a-dozen of the greatest workers can express coincident 
opinions? So far as the actual constitution of the atom is 
concerned nothing more is known definitely than was 
discovered by FAnADAY, who found that the separation of 
matter was proportional to the separation of electricity, or, 
in other words, that each atom was equivalent to a certain 
quantity of electricity. But we still do not know how the 
electrons are arranged in the atom—how many are con- 
stitutional and how many are detachable. Indeed, there 
is reason to doubt whether such a distinction is valid. 
The optical effect of an atom in giving a particular 
spectrum may be likened to the acoustical effect of a bell 
which emits a particular note when excited. But, as Prof. 
LARMOR so ingeniously put it: Is the bell equivalent to the 
atom itself, or is it equivalent only to something attached 
to the atom? We do not know. Possibly the discovery 
of а “positive electron” will provide the key to the 
problem, but that is not yet. 

Auother matter of considerable importance and interest 
was that raised by Sir WM. Ramsay, whose statement 
may be regarded by a section of the public as a definite 
assertion that the transmutation of the elements is ил 
fait accompli. In all probability Sir WILLIAM had not the 
least intention of conveying such an impression, and yet 
he offered no explanation of his extraordinary experiments, 
Tt may be briefly stated that he exposed a solution of copper 


-possibly sodium. 


apparatus and material; 


sulphate to the emanation, and that afterwards he discovered 
the presence of lithium. The experiment was repeated three 
times, and all the substances employed carefully examined 
for lithium before commencing. Vet the fact remained 
that, after exposure to the emanation, lithium was present, 
whereas it was apparently absent before exposure. We 
say “apparently,” because we feel that these experiments 
ought to be accepted with the greatest caution, as, indeed, 
they were by the majority of those who heard them 
detailed. No one, of course, doubts for an instant that 
everything occurred exactly as related by Sir Ww. Ramsay, 
but, on the other hand, very few scientific men will 
admit that copper has been transmuted into lithium and 
Where, then, did the lithium come from ? 
That is a problem which admits of much speculation, but, 
so far, of no solution. It might, of course, have been in 
the copper solution all the time, or it might have been 
in the containing vessel; Lat if so, why was it not detected 
before the experiment was performed? Herein lies the 
diffculty; but we venture to offer a suggestion which 
is at least not without the bounds of probability. 

Referring back to the discussion on the atom, and accept- 
ing for the moment the hypothesis that the atom contains 
constitutional as well as detachable electrons, it is surely 
conceivable that the detachable electron or electrons may 
at some time or other have been of the constitutional order. 
For instance, assuming that Sir Wm. Ramsay’s copper 
solution originally contained lithium, whose atoms, for 
some reason, contained only constitutional electrons, then 
it would be impossible to detect the presence of that 
lithium. But if the presence of the emanation so acted on 
the arrangement of the electrons as to cause one or more of 
them to act as the detachable variety, then lithium would 
at once be easy of detection. We leave the suggestion to 
the physicists for what it is worth. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Mlec‘rician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for ога books.) 


— ͥ 


Physikalische Technik. 7thedition. Vol L, Parts I. and II. By 
г. J. Frick, revised and enlarged by Dr. Отто LEHMANN. (Braun- 
ки: F. Vieweg & Вор.) PartI., 16 m. ; part II., 24 m. 

Part I. of the first volume of this elaborate work describes 
in great minuteness the arrangement and equipment of a repre- 
sentative physical laboratory for schools. The subject is 
divided into five main parts, dealing successively with the 
Бозе lay-out and arrangement of the laboratory and the 

etailed arrangement and equipment of the large lecture-room, 
the small lecture-room, the offices and the workshops respec- 
tively. Although concisely written, the subject matter occupics 
no less than 630 large pages, which are illustrated by over 
2,000 diagrams, drawings and views of apparatus. Nothing 
essential seems to have been overlooked, from the acoustics of 
the lecture-rooms down to the commonest tools in the work- 
sho 

Part II., containing nearly 1,000 pages of text and almost as 
many illustrations as Part L, is descriptive of a very large 
variety of apparatus used in experiments and demonstrations 
relating to the statics and dynamics of solid bodies, liquids and 
gases, thermo-dynamics and the testing of materials. Electrical 
and chemical experiments are not included in this volume. In 
very many cases, the experiments themselves are described, and 
valuable hints are given in the text and in footnotes as to the 
best manner of obtaining the desired results. A feature of the 
book is the extensive list of manufacturers of the various 
the price, too, of such apparatus is 
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frequently quoted. The descriptions throughout are clear and 
to the point, and the editing has been done with care. Alto- 
gether, the volume under review is one of the best books on 
experimental physics we have seen, and it should be of great 
value not only to teachers of physics but to all those who are 
interested in one way or the other in the subject, the only 
slight drawback, from an English point of view, being that the 
book is printed in German characters. 


Telegraph Secondary Cell Installations. By Автнов Свотсн. 
(London: Guilbert Pitman.) 2s. 6d. nett. 


The sub-title of this book is “ А Practical Work on the 
Charging and Management of Accumulators,” but we fear 
that it is totally undeserving of this honour. Chapters I. and 
If. deal with continuous-current generators and continuous- 
current motors respectively, and contain matter that is given 
more satisfactorily in the hundred-and-one elementary text- 
books on electrical engineering. Chapter III. is devoted to 
alternating-current machines and Chapter IV. to transformers 
and motor-generators, but the author does not explain what the 
connection is between the legitimate subject matter of his book 
and alternating-current and transformers. After diligent search 
through 87 pages the patient reader is rewarded with Chapter 
VI., entitled “ Evolution of the Secondary Cell," this being the 
first notable mention of the secondary cell. 

At the end of Chapter VII. the author states that the effi- 
ciency in ampere-hours of a cell, under the best conditions, 
does not exceed 60 or 70 per cent., but we venture to think 
that not а few accumulator engineers will disagree with this 
view. 

А comparatively small part of the volume is actually devoted 
to storage batteries, and this part may well prove useful to 
the telegraphist. 


————— 


THE BRITISH ASSOCIATION AT LEICESTER. 
(FROM OUR OWN CORRESPONDENT.) 


Thursday, August Ist. 


SECTION А. 


At the conclusion of Prof. Love's presidential address à vote 
of thanks was proposed by Sir David Gill, seconded by Sir 
George Darwin, and carried unanimously. The first Paper 
taken was one by the Hon. R. J. Strutt, F.R.S., entitled 
“ Helium and Radio-activity m Common Ores and Minerals." 
Evidently Mr. Strutt was somewhat surprised at being called 
upon во early in the proceedings, and explained that he had 
not even had time to write a Paper. However, he gave a 
brief résumé of some experiments which he had recently 
carried out, and the audience had to be satisfied, Perhaps in 
future years the arrangements made whereby representa- 
tives of the Press can obtain copies of Papers will be 
considered more carefully, but it must be confessed that they 
were lamentably deficient in certain sections this year. Of the 
six Papers down for reading in Section A поба single one was 
available, and very little effort appeared to be made to rectify 
the error. Perhaps it may not be out of place to remind 
officials that the welfare of the British Association is largely 
dependent on the publicity given to its proceedings. 

Mr. Strutt's opening remarks dealt with the question as to 
whether radio- activity is a property of ordinary elements. It was 
certain that the radiation given off by common elements effected 
the ionisation of air, but he doubted, all the same, whether the 
element itself was actually radio-active. It was easy to detect 
a quantity of helium as small as 10—6 of a cubic centimetre, 
and therefore the helium produced in an ordinary element was 
easily detected. As a matter of fact 1 kilogramme of quartz 
on being pumped out gave no less than a cubic millimetre of 
helium, and he had worked with ease on only 100 grammes. 
Not only had the author extracted helium in measurable quan- 
tities from quartz, but he had also detected it in granite and 
many other common elements and ores. The question that he 
tried to settle was: Does the presence of helium in quartz prove 
that radio-active changes are going on within the substance ? He 
did not think it did; indeed he was inclined to quite an oppo- 


site view. Most rocks contain radium and he was inclined to 
the opinion that this fact supplied the key to the phenomenon. 
In order to verify this supposition he made several experi- 
ments to determine the ratio of helium to radium in quartz, 
and found that it was the same as in the strongly radio-active 
minerals, In passing, he noted that strongly radio-active 
minerals contained 107 times as much helium and radium 
as quartz. A striking exception to the constant ratio 
rule was beryl, certain samples of which he had examined 
These samples gave 10,000 times as much helium as quartz, 
but they gave no appreciable sign of radio-activity. From his 
experiments he came to the conclusion that ordinary elements 
gave no evidence of any production of helium. 

Prof. E. Rutherford, F.R.S., in discussing Mr. Strutt’s Paper, 
said he once visited a town which was lighted by natural gas, 
and at least 2'per cent. of this gas consisted of helium. He had 
been struck by the amount of thorium in the earth and would 
like to have a determination of the amount which could be 
detected. He was much puzzled by the peculiar behaviour of 
beryl, and suggested looking for thorium. | 

In his reply, Mr. Strutt said that it was necessary to have 
ten times more thorium than uranium in order to be able to 
detect it. He had found thorium in granite, but not sufficient 
in beryl to account for the strange behaviour of that mineral. 

The next Paper taken was by Lord Kelvin, “On the 
motions of Æther produced by Collision of Atoms or Molecules, 
containing or not containing Electrions.” He insisted strongly 
on the indivisibility of the atom whether it consisted of a particle 
of matter or of electricity, and he thus refused the hypothesis 
that the atom is built up of electrons, or “ electrions,” as he 
prefers, rightly, to call them. Another point of interest was 
his reversion to the term “resinous” as applied to negative 
electricity, and he explained that he did this merely to avoid 
confusion. 

SECTION G. 


At the conclusion of Prof. S. P. Thompson’s Presidential 
Address a vote of thanks was proposed by Colonel Crompton, 
who said that Prof. Thompson was always affectionately 
referred to, by those who knew him, as “Silvanus.” Prof. 
Hele Shaw, in seconding the motion, said that he was one of 
the first batch of students that Prof. Thompson ever had and 
he wished to thank him for the enormous benefit that experi- 
ence as a student had given him. The president of that section 
had the happy knack of making all his students tremendously 
keen on physical science, and they themselves always referred 
to him as “Silvanus.” 

The only Paper down for reading in this section was that of 
Mr. Dugald Clerk on The Present Position of Gas and Petrol 
Engines.” Apparently the author is hopeful of being able to 
compound a gas engine successfully, for although his, and other 
people’s, attempts have failed hitherto, he is still at work on 
the problem. In his conclusions, he maintained that the main 
efforts of engineers and scientific men should be directed to the 
reduction of weight and increased power of the unit. So far 
as gas engines for marine purposes are concerned this may be 
true enough, but for driving electric generators the gas engine 
has other and more serious faults. Its chief sin in this direction 
is large cyclic irregularity, and this must be cured, or at all 
events improved, before reduction of weight and increase of 
power are attempted. 

This evening the Mayor of Leicester (Sir Edward Wood) 
held a reception in the Abbey Park, and as the weather was 
beautifully fine, though rather cold, the function was a huge 
success. Several thousands of visitors were present and the 
park presented a most brilliant scene. The illuminations were 
carried out on a most magnificent ecale, the coloured fairy 
lamps numbering no fewer than 40,000 and the Chinese 
lanterns among the trees 3,000. These lamps were lighted by 
a staff of 210 men, the time occupied being 23 minutes. Not 
only were the lamps scattered about the grounds, but several 
were floated on the lake, and bridges spanning the river and 
lake were outlined. Boats carrying coloured lanterns patrolled 
the river and both banks of the latter were lined. The effect 
produced was exceedingly fine, while the music and supper 
provided greatly added to the success of a most charming 
evening. 
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Friday, August 2nd. 
SEcTION A, 


So far as physical science is concerned to-day’s work has 
been of absorbing interest ; the first item was a discussion on 
“The Constitution of the Atom.” At yesterday's meeting 
of this section Lord Kelvin had entered an emphatic 
protest against this tit'e, as he contended that the atom 
—whether of ponderable (gravitational) matter, or of 
electricity—was the fundamental unit, and therefore could 
not have a constitution. However, he was present on 
the platform throughout the discussion and contributed 
to it near the end. The debate was opened by Prof. F. 
Rutherford, F.R.S., who gave a brief historical sketch of 
existing knowledge regarding the constitution of the atom. 
He said that the fundamental idea dated from the time of 
Dalton, but that at the present day the chémist did not 
regard the atom as the smallest possible particle of matter. 
For the last 10 years physical researches had afforded 
experimental proofs of the atomic theory, and so far as 
it existed as a working chemical theory recent knowledge 
had not undermined it but had materially strengthened 
it. Coming down to purely physical work, he said that 
the electron must be looked upon as a sphere of electricity 
or as an electrified sphere. Its diameter was known 
to be of the order of 10-18 em., and its sphere of action, 
107*cm. Не was sure that the electron had come to stay, 
and that it was a constituent of all matter. Nevertheless, the 
stability of the atom of matter was not affected by the libera- 
tion of one or more electrons. He then referred to Lord 
Kelvin's idea of a number of electrons being contained by a 
1 of positive electrification, and to Prof. J. J. Thomson's 
idea of a similar arrangement, practically the only difference 
being that Thomson's electrons were revolving in rings, whereas 
Kelvin's were stationary. He was convinced that hydrogen 
played a most important part in electrical conduction, and 
dealt further with the question of an electron being tacked 
on to each hydrogen atom. So far as he himself was 
concerned, he believed in the existence of a positive elec- 
tron, and he described briefly the work of a German savant 
who claimed to have discovered positive electrons. He thought 
it had not been isolated hitherto simply because everybody 
expected that it would have properties exactly opposite to those 
of the negative electron, or in other words, that it would be the 
mirror image of the negative electron. It might, on the contrary 
have entirely different properties and so elude the vigilance of 
those who were seeking it. With regard to spectrum analysis, 
he was of the opinion that it would not be of very great use in 
the investigation of the constitution of the atom. The spec- 
trum of an element was probably not due to the element at 
all, but to the superficially attached electrons. Thus it might 
happen— and he inclined to the opinion that it did that the 
spectrum due to the internal electrons of an atom—i.e., to 
the element itself—existed only in the ultra-violet part of 
the spectrum and had never yet been observed. This would 
account for the variation of the so-called spectrum of an 
element with temperature. There was evidence for the radio- 
active point of view which showed that electrons in atoms 
were in violent motion, as otherwise they could nct be 
expelled with the velocity of light. 

The next speaker in the discussion was Sir Oliver Lodge, 
who at once avowed himself as the champion of the electric 
theory of matter. At all events he claimed that it was a splendid 
working hypothesis. He knew that everybody was not of this 
opinion, and Lord Kelvin himself did not hold it. In this connec- 
tion he recognised that it was hazardous and interesting— pain- 
fully interesting—to differ from Lord Kelvin. He maintained 
the electric theory, because in whatever direction it was applied 
it did not break down, and, if it did not break down, then it was 
good enough until something better turned up. The inertia 
of matter, for instance, could be explained electrically, because 
when an electric charge was in motion it set up an electric 
field, and an exercise of force was required to stop or retard 
it. Radiation could also be explained, for, when an electric 
charge was accelerated, it radiated in the proper direction— 
that is to say, it imparted vibrations to the surrounding 


ether. With regard to instability, if the atom were considered 
as a revolving assemblage, then the corpuscles experienced a 
centripedal acceleration and radiated, whence instability was 
set up. He agreed with Prof. Rutherford that the difficulty 
of the whole matter lay in the positive charge, of the existence 
of which there was no evidence whatever. 

Sir Wm. Ramsay, who. rose next, said that from the chemist’s 
point of view the interest lay in the satellites or detachable 
electrons, and not in the internal or constitutional electrons of 
the atoms. Hydrogen was not an element at all, but a com- 
pound of hydrogen and electrons. Chemists wrote H — to 
represent an atom of hydrogen, and Н- Н to represent a 
molecule, but he was not sure whether they ought not to write 
H- —H. In the same way, having regard to the electrons 
present, an atom of what was called hydrogen ought to be 
written H E, where E stood for an electron. When, however, 
they considered a molecule of so-called hydrogen, the question 
arose as to whether they should write it HEHE or HEE H. 
For himself, he thought the former way was correct. With 
regard to Prof. Rutherford's statement that loss of electrons 
had no effect upon an element, he would like to state 
that although that might be true, he had distinct evidence 
that increase of electrons made a difference. For in- 
stance, some time ago he sealed up some radium in a glass 
bulb through which only the B rays, or electrons, could pass. 
In proximity to this bulb he placed a number.of elements, 
among which was nickel. This nickel, after being bombarded 
with electrons, proved to be coated with a radio-active skin, and 
precipitated a strongly radio-active substance in sulphuric acid. 

Mr. F. Soddy expressed the opinion that the time had not 
yet come to believe in the electric theory of matter. Indeed, 
all the results of the last 25 years of research could be accepted 
without applying the electric theory of the constitution of 
matter. He ventured to say that none of the actual experi- 
mental results arrived at by chemists concerning this subject 
had been predicted by physicists. The "predictions" had been 
applied after the experimental results had been obtained. He 
could not accept the theory that the loss of energy by an atom 
produced a change in the matter of which that atom was con- 
stituted ; at all events, this drain of energy produced no effect 
such as might be observed by chemists, He was convinced 
that the ultimate solution of these problems would come from 
the chemists. 

Mr. G. A. Schott said that the new hypothesis of each 


hydrogen atom having only one electron was unworkable. On 


this basis there were not sufficient surface electrons to the atom 
to account for the number of lines in the spectrum of iron, for 
instance. . 

Prof. J. Larmor called attention to the fact that radio-activity 
was not the only cause leading to discussion in these matters. 
It merely constituted a new group of facts fitting into an old 
theory. Faraday was really the founder of the electron theory, 
and he enunciated it when he stated that the separation of 
matter was proportional to' the separation of electricity. 
Clerk Maxwell, too, wanted to postulate electrons, but they 
would not fit into his scheme. He (Prof. Larmor) then 
referred to the beautiful bell analogy of the atom, and said 
that everything depended on whether the bell was hung on 
to something else, or whether it was really the atom itself. 

Lord Kelvin could not believe that the mere motion of 
electrions gave the widely different properties and degrees of 
stability which we knew belonged to different kinds of matter. 
Nor could he believe that radio-activity was a mere residue of 
the kinetic energy of the atom, for if so, how could an 
electrion be thrown off with the velocity of light? He 
preferred rather to regard the atom as а big gun lcaded with a 
shell which again contained a charge, for when the electrion was 
thrown off it did not cause the bursting asunder of the atom 
any more than the firing of the gun effected its destruction. 
The electrion itself, however, did change its original nature, in 
exactly the same way as the shell broke into pieces when it 
exploded. His gun had probably been loaded before there 
were sun, stars or any of the things that we now know, and it 
only required contact with matter to release the trigger and 
fire off the shell. 

Prof. Rutherford replied very briefly. 
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The first Paper on the list was one by Sir Wm. Ramsay, 
entitled “On the Variability in the Products resulting from 
Changes in Radium Emanation.” The author commenced by 
reminding his audience that radium, actinium and thorium 
all yield helium, and then proceeded to describe the results 
of experiments which are nothing short of remarkable. 
It is known, of course, that the emanation decomposes 
water with the liberation of excess of hydrogen, but where this 
excess of hydrogen comes from nobody knows. Sir William 
Ramsay exposed a solution of copper sulphate to the emanation 
for about а month, and at the end of that time the residue 
obtained gave the spectra of both sodium and lithium. The 
experiments were repeated three times, and the results 
were perfectly consistent in each case. The presence of 
sodium was not, of course, surprising, as the containing 
vessels used were composed of glass, but all the materials 
were tested for lithium and there was not a trace 
before the experiments were commenced. Nevertheless Sir 
William Ramsay expressed a doubt as to whether the 
quantity of sodium found could have all come from the 
glass, and he is going to undertake further investigations 
in this direction. His next experiment was with copper 
nitrate, when lithium was again detected after a solution had 
been exposed to the emanation. Fresh copper nitrate not so 
treated with the emanation showed no sign of the presenoe of 
lithium. In both cases, however, sodium sulphate was de- 
tected, but the treated substance showed just twice as much 
(1:6 milligrammes) as the untreated substance. On evaporating 
water treated with the emanation 0:3 milligramme of solid was 
obtained, while the inactive gas produced was neon with a 
trace of helium. Gases from the treated copper nitrate solution 
contained argon, with possibly a trace of neon. Не remarked 
that 1 cubic cm. of emanation gives off 3} million times as 
much energy as 1 cubic cm. of a mixture of hydrogen and 
oxygen when exploded, and suggested that some of this vast 
amount of energy might account for the presence of the 
elements which he had found. 

The Hon. R. J. Strutt confessed that he could not find any 
source of error in Sir William Ramsay’s experiments to account 
for the presence of neon in the case of water and emanation. 
He made a rough calculation in order to determine how much 
air would be required to provide the amount of neon (0:5 
cubic mm.) obtained by Sir William and found that it was 
about 100 cubic cm. In these cireumstances, he was sure 
that there could not have been such a large leakage of air to 
the apparatus as would account for this quantity. He further 
mentioned that there was quite sufficient lithium in quartz 
vessels to give a very distinct spectrum. 

Prof. Rutherford complained that the amount of radium in 
the possession of experimenters was deplorably small. There 
were only about two laboratories in the world that were in a 
position to repeat Ramsay's experiments, and if only an ex- 
perimenter could have à gramme instead of 100 milligrammes 
тз his disposal there would be a very great deal more work 

one. 

Prof. H. E. Armstrong, F.R.S., put forward the suggestion 
that the so-called inert gases are in reality very active, and that 
they are not monatomic at all. 

In reply, Sir William Ramsay said that helium, when passed 
through a bath of liquid hydrogen, gave up a considerable 
amount of krypton. 

The next Paper was by Messrs. F. Soddy and T. D. 
Mackenzie on ‘Pseudo High Vacua,” and the last by 
Prof. J. Larmor on The Range of Freedom of Electrons in 
Metals.” 

In their Paper on “ Pseudo-High Vacua,” Messrs. Е. Soddy 
and T. D. Mackenzie stated that the electrical charac- 
teristics of a high vacuum occurred in helium, purified by 
calcium and subjected to further purification by the passage of 
the discharge, at pressures between imm. and 2mm. of mercury, 
while in hydrogen the same held at about „ mm. These 
pressures were far higher than was commonly supposed. Pure 
helium conducted at pressures higher than ; mm. of mercury 
in the same way as common gases. Briefly, the behaviour of 
helium was precisely similar to that of argon, or a common gas 
like nitrogen atabout one-tenth the pressure. Thisexplained not 


only the extraordinary resistance at low pressure but also the 
extraordinary conductivity of the gas at atmospheric pressure. 
The absorption of helium, argon and neon in spectrum tubes 
after continuous running occurred mainly in the volatilised 
film of aluminium deposited from the electrodes. The gas 
could be mainly recovered by dissolving the film in mercury 
or by heating the tube. In the latter case it was re-absorbed, 
on running, with extraordinary rapidity. The portion causing 
the Campbell-Swinton effect was only a small fraction of the 
total. : 

In the evening Mr. W. Duddell, F.R.S., gave an admirable 
lecture on “The Arc and Spark in Radio-telegraphy.” He 
commenced by explaining some of the fundamental properties 
of signalling by means of -Hertzian waves, in order to bring 
out clearly the relative advantages and disadvantages of the 
two rival methods now in practical use for producing Hert- 
zian waves for wireless telegraphy. After using and explain- 
ing à number of mechanical models, which all worked with 
admirable smoothness, he quoted the following test carried out 
on the Lodge-Muirhead installation at Hythe. The station at 
Hythe had to receive messages from Elmer's End at a distance 
of 58 miles overland, in spite of the fact that the Admiralty 
station at Dover, only 91 miles distance, was transmitting as 
powerfully as it could in order to produce interference, and 
that the regular communications were going on in the Channel 
between the shipping. It was found possible with a difference 
of wave-length of 6 per cent. to cut out the interference from 
the Dover station. 

The arc method seemed eminently suitable for very high 
speeds of working. As the oscillations were quite 5 
they could be cut up into groups to form the dots and dashes o 
the Morse alphabet, so that there seemed no reason why as high 
a speed of working should not be obtained from the are method 
of wireless telegraphy as is obtainable by automatic signalling 
on land lines; for the dot or shortest signal of the Morse alpha- 
bet, even at a speed of 300 or 400 words per minute, would 
last long enough to consist of many hundreds of oscillations of 
the current in the aerial, so that there would be plenty of 
oscillations in the group forming the dot to give good syntony. 
Turning to the spark method for high working speeds the dot 
of the Morse alphabet must at least occupy the average time 
required to charge the condenser or aerial and produce one 
spark, and preferably sufficiently long for several. In the 
spark method it was therefore essential to use a high rate of 
sparking for high-speed signalling. This difficulty had not 
become very serious with the present low speeds of sending. 
When using considerable amounts of power to transmit 
messages over long distances, and also a high speed of work- 
ing, the practical difficulty in constructing apparatus suitable 
for sufficiently rapid sparking became serious. Mr. Marconi 
in 1905 claimed to have already reached a speed of 100 words 
per minute by the spark method, and lately there had appeared 
in the technical press examples of high-speed signalling by the 
British Post Office over a distance of 15 miles in which read- 
able signals were received at a speed of 70 words per minute. 
Almost all the receivers that had been used in the spark 
method could be equally well used for the arc method ; for 
the transmission in either case was effected by Hertzian waves 
traversing space, and the only fundamental difference con- 
sisted in the number of oscillations in each train of waves. 
However, in those methods in which a telephone receiver was 
used it was necessary to break up the continuous oscillations of 
the are method into groups succeeding one another sufficiently 
rapidly to produce an audible sound in the receiver ; for in the 
spark method the sounds heard in the receiver corresponded 
with the succession of impulses of the diaphragm, one for each 
spark at the transmitter. This chopping up of the continuous 
wave-train so as to produce audible signals in the receiving 
apparatus could be done either at the transmitting end or in 
the receiving apparatus. An example of this latter method 
was Poulsen’s ticker. The question whether receiving ap- 
paratus could be arranged so as to receive messages both from 
stations equipped with а spark apparatus and from stations 
equipped with the arc apparatus was а matter of enormous 
importance at the present moment in view of the probable 


| ratification of the Berlin Convention, which imposed an obli- 
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gation on all commercial stations to intercommunicate without 
regard to the make or system of transmitting apparatus em- 
ployed. Не was of the opinion that there would be no difficulty 
in carrying this into effect provided that the stations using 
the spark method sent out long trains of waves, as they should 
do to obtain syntonie working, which was also called for by 
the Berlin Convention. An extremely interesting develop- 
ment which was now progressing rapidly owing to the 
possibility of producing continuous oscillations by the arc 
method was wireless telephony. Supposing that the intensity 
of the oscillations could be varied in а manner corresponding 
with the vibrations of the air which constituted sound and 
speech, then we should obtain at the receiving stations a train 
of Hertzian waves whose amplitude varied in a corresponding 
way ; by allowing these waves to act on a telephonic receiver 
which was sensitive to the intensity of the waves we should 
obtain in the telephone a reproduction of the sounds. This 
had actually been carried into effect by employing an ordinary 
microphone to modify the current through the transmitting arc 
во as to vary the intensity of the oscillation current produced, 
and by employing what was known as a point-detector and a 
telephone at the receiving station. Another method which 
might be used consisted in causing the microphone to vary the 
frequency of the oscillations of the generator, and by arranging 
the receiver so that it was more or less strongly affected ac- 
cording to the frequency of the received waves. He was in- 
formed that such good results had already been obtained on 
the experimental stations for wireless telephony that it was 
proposed to equip stations at Oxford and Cambridge for the 
further perfecting of this application. | 


Munday, August 5. 
SECTION А. 


This section has now divided into two departments: (a) 
Mathematics and (b) General Physics. Most of the papers 
possessed of interest to readers of The Electrician have already 
been dealt with, the chief item of interest this morning being 
perhaps the report of the committee on electrical standards. Ina 
paper on “ The Density of Ether ” Sir Oliver Lodge pointed out 
that the theory thatan electric charge must possess the equivalent 
of inertia was clearly established by J. J. Thomson in the 
“РЫІ. Mag.” for April, 1881, and that the discovery of masses 
smaller than atoms was made experimentally by J. J. Thomson, 
and communicated to Section A. at Dover in 1889. The theory 
that the corpuscles so discovered consisted wholly of electric 
charges was sustained by many people, and was clinched by 
the experiments of Kaufmann in 1902. The concentration of 
the ionic charge, required to give the observed corpuscular 
inertia, could be easily calculated ; and consequently the size 
of the electric nucleus, or electron, was known. The old con- 
ception that a magnetic field was kinetic had been developed 
by Kelvin, Heaviside, FitzGerald, Hicks, and Larmor, most of 
whom had treated it as a flow along magnetic lines ; though it 
might also, perhaps equally well, be regarded as a flow perpen- 
dicular to them and along the Poynting vector. The former 
doctrine was sustained by Larmor, as in accordance with the 
principle of Least Action, and with the absolutely stationary 
character of the ether asa whole; the latter view appeared 
to be more consistent with the theories of J. J. Thomson. 
À change in motion was well known to be surrounded by a 
magnetic field ; and the energy of the motion could be expressed 
in terms of the energy of this concomitant field, which again 
must be accounted as the kinetic energy of etherous flow. 
Putting these things together, and considering the ether as 
essentially incompressible—on the strength of the Cavendish 
electric experiment, the facts of gravitation and the general 
idea of a connecting continuous medium tho author reckoned 
that to deal with the ether dynamically it must be treated as 
having a density of the order of 10? grammes per cubic centi- 
metre. The existence of transverse waves in the interior of a 
fluid could cnly be explained on gyrostatic principles, i. e., by 
the kinetic or rotational elasticity of Lord Kelvin. And the 
internal circulatory speed of the intrinsic motion of such a fluid 
must be comparable with the velocity with which such waves 
were transmitted. Putting these things together, it followed 


that the intrinsic or constitutional vortex energy of the etber 
must be of the order 10% ergs per cubic centimetre. Thus 
every cubic millimetre of the universal ether of space must 
possess the equivalent of a thousand tons, and every part of it 
must be squirming internally with the velocity of light. 

In the course of his Paper on “The Transmission of the 
Active Deposit from Radium Emanation to the Anode," Mr. 
Sidney Russ explained that a comparison had been made 
between the amount of active deposit obtained on a wire 
charged positively and that obtained on the same wire charged 
negatively at pressures ranging from 0:001 cm. to 10cm. 
Diffusion experiments —i. e., experiments made with the wire 
and containing vessel maintained at the same potential —had 
also been made over this range of pressure. Whereas the 
amount of active deposit obtained on the negative electrode 
diminished as the pressure diminished, as had already been 
found by Makower, it was found that the amount obtained ona 
positive electrode increased as the pressure was diminished. A 
comparison had next been made of the quantity of active deposit 
obtained on positive and negative clectrodes in different gases 
at pressures between 0:1 mm. and 1mm. Experiments had 
also been completed in air and hydrogen, and the work was 
being continued for sulphur dioxide. It was found that 
whereas in air the amount of active deposit obtained on a 
negative wire was appreciably greater than on a positive wire 
over this range of pressure, in the case of hydrogen just as 
much active deposit was obtained on a positive wire as on the 
same wire charged negatively. "Thus the quantity of activo 
deposit which was directed by an electric field at these low 
pressures depended on the nature of the molecules with which 
the radium emanation was fixed. | 

In a report of a committee on magnetic observations at 
Falmouth Observatory it was stated that the mean values of the 
magnetic elements for the year 1906 were—declination 
18 deg. 5:3 min. W., horizontal force 0:18790 C.G.S., vertical 
force 0:43344 C.G.S., inclination 66 deg. 33:7 min. N. Tho 
committee reported that the observatory at Eskdale Muir 
would be ready for occupation this autumn. It was clearly 
important for the sake of continuity that the Falmouth Obser- 
vatory should be fully maintained until Eskdale Muir is in 
complete working order. To secure this the committee asked 
for reappointment, with a grant of #50. 

Perhaps one of the greatest disappointments of this year's 
meeting was the very poor discussion which took place on 
Prof. Armstrong's Paper “ On the Nature of Ionisation." It 
will be seen from Prof. Armstrong's Paper, which we publish 
elsewhere, that he makes a strong attack on the ionisation 
theory, and maintains that the meaning conveyed by the word 
* dissociation " is amply sufficient to cover existing knowledge, 
In opening the discussion, Sir Oliver Lodge said that Prof. 
Armstrong’s Paper was really a vote of censure on Section А. 
He regretted that chemists laboured under à misapprehension 
with regard to the work which physicists had been doing in 
connection with the atomic theory. So far as he was concerned, 
he thought that recent physical research had given an immense 
stimulus to the original atomic theory, and that so far from 
destroying the atom, it had actually strengthened it. Prof. 
Armstrong had said that Faraday was content with the use of 
the term electrolysis, and if that was good enough for Faraday 
it was good enough at the present moment ; he (Sir Oliver) 
did not agree with this at all. The purpose of research was 
to improve on Faraday's discoveries, and it would not do to 
stand still. . No physicist could say whether atoms in solution 
were actually separated or whether they were only on the 
verge of separation, but in physics it was easier to treat them 
as being actually separated, although it might not be so for 
chemists. So far from physics giving chemistry the cold 
shoulder, as was suggested by Prof. Armstrong, he thought 
exactly the reverse was the case. This was to be regretted, 
because chemists could render invaluable aid to physicists and 
could tell them when they were going wrong. He firmly 
believed that physicists and mathematicians would ultimately 
found a working mathematical theory of chemistry. Other 
speakers then joined in the discussion, but most of them wero 
chemists and their views were of little interest from the 
electrical aspect. 
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SECTION С. 


Among the Papers down for reading in Section C (Geology) 
was one on The Distribution of Radium in the Rocks of the 
Simplon Tunnel,” by Prof. J. Joly. The author stated that 
the principal classes of material which enter into the compo- 
sition of the massif of the Simplon are: (a) The Jura-Trias 
sediments, lithologically often much alike and much inter- 
folded; (b) the Paleozoic crystalline schists ; and (c) the gneiss 
of Monte Leone and the Antigorio gneiss, both stated to be of 
Archean age. These rocks throughout contain radium, and 
for the most part in quantities much above what hitherto has 
been ascribed to sedimentary or igneous rocks. Some 86 
typical samples, taken from various points in the tunnel, have 
been examined. The poorest in radium are certain anhydrite 
rocks. Certain amphibolite schists go very high. The Anti- 
gorio gneiss rises from 10:5 х 1071* and 8:0 x 10-!° grammes 
radium per gramme of rock at the Italian entrance, to 
23:7 x 10-1? at 4,000 metres inwards. Some of the Archean 
gneisses yielded very high results. Such quantities of radium, 
if generally distributed throughout the rocks of the massif, 
would be sufficient to disturb any forecast of the temperature 
which under normal conditions would be encountered at the 
level of.the tunnel. It is suggested that the radium was, in 
fact, the source of the discrepancy between the predicted and 
the observed rock temperatures. As it is improbable that 
these results are unique, and apply only to this particular 
sedimentary accumulation and locality, they appear to point 
to hitherto unsuspected quantities of radium (ancl its parent 
elements) in the immediate surface materials of the earth. 


SECTION G. 


The first Paper on the list was that entitled Pupin’s Com- 
ensated Cable for Telephone Transmission,” by Sir William 
Preece. This Paper we publish in full, and an abstract of 
it here is therefore unnecessary. Sir William, however, 
recounted one of his characteristic anecdotes, the point of 
which was to emphasise the importance of the frequency and 
wave form of the ideal vibration for telephonic transmission. 
He said that Hughes was exhibiting the telephone in Paris in 
1881, and made the somewhat remarkable statement that the 
instrument would transmit the name of an Englishman better 
than that of the citizen of any other nation. To prove this, 
he shouted the names of Helmholtz, Galileo and Faraday into 
the transmitter, but the last-named was heard much more dis- 
tinctly than the others in the receiver. He mentioned this 
to call attention to the fact that the resonance of the diaphragm 
was a most Important factor. 

In the discussion Sir Oliver Lodge said that the Pupin 
device had been predicted by Oliver Heaviside. Undoubtedly 
self-induction had a beneficial effect, but it also produced 
reflection. Notwithstanding the reflection, however, the ad- 
vantage outweighed the disadvantage; in fact, he knew that 
if a self-induction of about 70 or 80 henrys were placed in 
the middle of a cable it would improve transmission. In 
the transmission of signals by electric waves the great 
difficulty was to keep the amounts of magnetic and elec- 
tric energy equal. They started equal, and if they con- 
tinued equal then the wave would travel with the velocity 
of light, and there would be no difficulty. The point 
was, however, that resistance had the effect of decreasing 
the quantity of magnetic energy, with the result that 
the electric energy went on alone and arrived at the other end 
as a sort of diffusion—just as heat oozes through a slab of 
metal. The remedy, therefore, was either to strengthen the 
magnetic energy or to weaken the electric energy. By intro- 
ducing a leak they effected the latter, which was, however, 
not satisfactory. If it were possible to secure a conductor of 
infinite conductivity then there would be no loss of magnetic 
energy and the signal would travel with the velocity of light. 
Pupin's device had the effect of strengthening the magnetic 
energy. 

Mr. S. G. Brown offered a strong objection to placing the 
self-induction in **lumps" along the length of the cable, as 
the reflection so caused was very serious. Moreover, it was a 
practical impossibility to place a Pupin coil at intervals of a 
naut along a submarine cable. He called attention to the 


device of winding an iron covering on а copper core so as to 
distribute the self-induction throughout the length of the cable. 
The latest development of this idea was to twist together two 
rods of copper and iron, each of a D section and insulated 
from each other. This arrangement was easy to manufacture 
and would be ideal if only the permeability of iron were 
higher. Theiron at present employed had a permeability of 150, 
but if this could only be increased tenfold, he saw no diffi- 
culty in direct transmission of speech between New York and 
London ; in fact, there was practically no limit. 

The President ( Prof. S. P. Thompson) remarked that he had 
devoted a good deal of attention to the subject and had come to 
the conclusion that the only real remedy was to distribute the 
self-induction along the entire length of the cable, owing to 
the fact that the capacity itself was also distributed. Years 
ago he advocated the employment of induction coils, but the 
cable companies refused to listen to him because the first 
Atlantic cable that had ever been laid was ruined by the action 
of some person who applied a long spark coil to make it speak! 
Willoughby Smith himself had found that an inductive leak 
at the end of the cable effected improved transmission, while 
Pupin had shown that the distances between the blocks of 
self-induction, as well as the frequency of the vibration 
transmitted, must be reduced. Prof. Thompson maintained 
that if a device were forthcoming which would treble the 
speed of a submarine cable there would be an enormous saving, 
even though the cable cost three times as much to manufacture. 
This was due to the fact that it would cost not more than one- 
third the money to lay as compared with the cost of laying 
three ordinary cables. 

Sir William Preece, in his reply, stated that Pupin placed 
a coil at every mile of his cable. With regard to Sir 
Oliver Lodge’s statements that self-induction placed in the 
middle of a telephone cable improved transmission he did 
not agree, as Pupin had tried bunching four of his coils 
at intervals of four miles, and could get no speech trans- 
mitted. Sir Oliver Lodge, however, here explained that he 
was referring to a telegraph and not to a telephone cable. 

The next Paper was by Sir Oliver Lodge on “ Tuning in 
Wireless Telegraphy.” Most of the author's remarks were 
confined to the Lodge-Muirhead system of wireless tele- 
graphy in which the arc method of transmission is employed. 

ir Oliver stated that it was possible to have too long a train 
of waves, as the latter half of the train might undo the work 
of the former half. This he explained on the principle of 
beats. The old idea of the polished sphere oscillators was 
dying out, and he now maintained that tuned stations should 
employ points kept in an atmosphere of ionised air, in 
order to secure conduction. Another important point was 
to employ an alternator which gave a broad-shouldered 
curve. ith regard to the question of earth connection, 
if ап untuned snappy spark were employed, then the 
aerial might be earthed, but for tuned sparks it was 
essential to have two capacities both insulated from earth. 
Moreover, the maximum radiating power depended upon the 
distance of the lower capacity from earth, as well as upon the 
height of the aerial system. The great advantage in doing 
away with the connection to earth was that all variations due 
to increasing or decreasing amounts of moisture, &c., which 
affected efficiency, were eliminated. From calculated and ex- 
perimental determinations he had ascertained that the quantity 
of energy received was not greater than 107? of that sent out, 
and yet he had succeeded in sending signals over a distance of 
300 miles with less than 1 H.P. at the transmitting station. 
He took great care to eliminate anything in the nature of a 
loose or uncertain connection. 

The President, in inviting discussion, said he would call 
particular attention to the question of earth connection. Prof. 
Fleming, in his book, had asserted most emphatically that the 
earth connection was essential to the successful working of the 
Marconi system. 

Sir William Preece contended that tuning depended simply 
upon a balance being obtained between capacity and self-induc- 
tion, and in the Lodge-Muirhead system he maintained that 
the lower aerial and the earth constituted a capacity and that 
therefore the earth did come in. 
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In his reply, Sir Oliver Lodge said he thought that the 
earth, or rather the sea and the sky, had a great effect upon 
transmission so far as long-distance work was concerned. 
There was, in his opinion, repeated reflection from sky to sea, 
so that the oscillations followed the curvature of the earth. 
He agreed with Sir William Preece that the lower aerial and 
the earth constituted a capacity, but he mentioned the sig- 
nificant fact that if the aerial were connected to earth, then 
tuning disappeared almost completely. His own experiments 
were made over distances not exceeding 300 miles, and for 
those distances a connection to earth was fatal if anything 
like syntony were required. A skilled operator could pick up 
the “tune” being emitted by a particular station in about a 
minute or two. In reply to a question by Prof. Trouton, he 
did not think that the different specific inductive capacity of 
the upper air effected refraction, thus causing the waves to 
follow the curvature of the earth. 

The next Paper, by Mr. J. T. Morris, was entitled ‘‘ Note 
on an Oscillograph Study of Duddell Ares of Low Frequency," 
and provoked a very small discussion. Mr. Petavel called 
attention to the fact that he had noticed the formation of 
graphite on the negative pole of arcs burning under pressure, 
and in his reply Mr. Morris said that the Poulsen workers 
frequently had to clear out the soot which accumulated in the 
coal-gas apparatus. 

The fourth Paper was by Mr. L. Gaster and dealt with 
“ Developments in Electric Lamps." The author described 
briefly the various forms of metallic filament lamps which 
have been devised recently, and then offered for inspec- 
tion the “Helion " lamp, which is a product of the United 
States. In appearance, the lamp is similar to an ordinary 
carbon incandescent lamp, and is constructed for 100 volts. 
According to Mr. Gaster, the filament consists of a hard 
carbon core on which silicon has been deposited, and the 
lamp works at & high temperature without the carbon and 
silicon uniting to form carborundum. The lamp gives 30 c p. 
with a consumption of 35 watts, and its useful life is said to 
be from 600 to 1,000 hours. In the discussion on this Paper, 
Col. Crompton called attention to the remarkable regularity 
in the voltage of English supply systems, and said that this 
was one of the things which made the metallic filament lamps 
a possibility. He saw no reason why such lamps should not 
be made for 200 volt circuits, but the 5c.p. and 8 c.p. lamps 
would have to be dropped. This was possible, because he 
thought that the smoke pall which hung over our large cities 
was getting thicker and thicker every year. For this reason 
people would want lamps of higher candle-power than hitherto. 

The last Paper on the list was by Prof. E. G. Coker, and 
was entitled “ The Equipment of the Engineering Laboratory 
of the Finsbury Technical Institute." "There was, however, 
very little of electrical interest in this Paper, and the audience 
had become exceedingly small. 


Tuesday, August 6th. 
SECTION С. 


Work was commenced this morning with a couple of Papers, 
entitled“ Ferro-concrete and Examples of Construction " and 
"Some New Uses for Reinforced Concrete,” by Messrs. 
J. S. E. de Vesian and W. Noble Twelvetrees respectively. 


It was stated that reinforced concrete poles had been used for 


some time past for carrying cables employed in power trans- 
mission systems in various Continental countries. An im- 
proved method of construction had recently been introduced 
by Messrs. Siegwart, of Lucerne, for the production of hollow 
poles by means of a special machine, the poles being made to 
any required length and taper, and the concrete reinforced 
suitably for the length and the load to be carried. Reinforced 
concrete standards for power-transmission lines were also coming 
into extensive use in tho United States. А drawing was shown 
which gave full details of the standards fora three-phase power- 
transmission line, the standards being 49 ft. 73 in. high, with a 
minimum clearance of 30 ft., and reinforced with 12 J in. and 
в in. longitudinal bars, and a spiral winding of 1 in. steel wire. 
The author (Mr. Twelvetrees) considered that the utility’ of 
reinforced concrete for purposes such as those under considera- 
tion should appeal to the Post Office and railway companies, as 


well as to those concerned in electricity undertakings, since 
reinforced concrete was an ideal material for the construction 
of telegraph and telephone poles. Ап instance of enterprise 
in this direction had been afforded by the Pennsylvania 
Railroad, by whom a mile of telegraph poles were erected 
in the autumn of last year. The poles, from 25 ft. to 34 ft. 
long, were made of concrete, reinforced with 24 4 in. rods, and 
their transverse dimensions were 8 in. square at the bottom 
tapering to 6 іп. square at the top, the corners being cham- 
fered so as to give an octagonal cross-section above the ground. 
The work was hurried во as to have the line ready for inspec- 
tion at à given date, and, in consequence, some of the poles 
were erected within five days after they had been made. Not- 
withstanding this hasty construction and the severe wind- 
storms of last winter, it was stated that the poles were in 
almost perfect condition in May this year. This experience 
was sufficient to indicate the exceptional suitability of rein- 
forced concrete for the purpose named. 

These Papers were followed by a brief discussion, turning 
chiefly upon the durability of ferro-concrete, but no evidence 
was forthcomingthat the embedded steel suffered deterioration. 

Мг. W. Worby Beaumont next read a Paper on “ The Origin 
and Production of Corrugation of Tramway Rails.” Не de- 
scribed corrugation as consisting of an approximately regular 
alternation of hard and soft, or of hard and less hard, patches 
of the surface rolled by the tramcar wheels. The surface of 
the hard patches was very slightly higher than the general 
surface, but it became sufficiently so to declare its existence bv 
the noise made by the tramcar wheelsas they rolled along the rails 
аз though running over a rack with teeth of almost no assignable 
height. Theauthor maintained that the repeated running of the 
heavily-laden tramway wheel over the rail gradually com- 
pressed the surface of the crown of the rail. Of this stress 
transversely the material relieved itself partially by the detru- 
sion at the edges of the rail, where it formed a lip both on the 
outside and the groove side. This lip remained on the outside 
of the rail, but was worn off on the inside by the wheel flange. 
In the longitudinal direction the stresses arising from the 
compression of the surface material were not thus re- 
lieved and the result was the formation of an extremely 
hard surface in patches of various shapes and lengths. In order 
to remedy corrugation, he suggested the employment of lighter 
cars, harder rails, moderate speeds and larger wheels. As ex- 
amples of corrugation he mentioned those which appear on the 
new tramway of the London County Council on the Thames 
Embankment between Blackfriars Bridge and the Temple 
Gardens. 

In the discussion, Col. Crompton called attention to the fact 
that corrugation of rails was known long before electric 
traction became во common. There was a lot of it in India, 
except on the lines which had a gauge of 1 metre. For 
years, too, it had been evident in the tunnel on the Midland 
Railway between Bradford and Leeda, and the compauy had 
tried everything to prevent it, but had failed. The Darjeeling 
(India) railway which had an 18 in. gauge would not work at all 
until there was one free wheel on each axle, and he recommended 
a trial of this method. In his opinion, the main determining cause 
of corrugation was unequal slip, which in its turn might be 
caused by wheels fixed to the same axle having different 
diameters. Once a corrugation started it was bound to grow, 
because the wheel drove in the hollow and slipped on the 
ridge. Не hal noticed that corrugation was not confined tə 
rails, but was appearing on the highways ; this fact was due 
to the small wheels on motor cars. With regard to the 
author's suggestions, he thought there was not the slightest 
chance of having lighter tramcars and lower speeds ; tramway 
authorities would prefer to tear up their rails and put fresh 
ones down as soon as corrugations appeared. As it was, the 
speed of the electric tramcar was already very low, and it 
would never do to make it still lower. 

The President (Prof. Silvanus P. Thompson) said it appeared 
as though an effect like corrugation, which was periodic, ought 
to have a cause which was also periodic. What this cause 
was he was not prepared definitely to say, but he had a sus- 
picion that it was due to the elasticity of the axle. If the 
wheels slipped unequally, then there would be for brief periods 
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unequal and opposite torques applied to the two wheels fixed 
on the same axle. This would produce a torsional strain, 
which again would be relieved and applied in the opposite 
direction as the car moved forward. He asked whether cor- 
rugations got deeper, or whether they spread out in a longi- 
tudinal direction. 

In his reply Mr. Worby Beaumont confirmed Col. Cromp- 
ton’s observation that corrugations were appearing on the 
highway ; this he attributed to the use of steam rollers. 
These machines not only exercised a vertical pressure, but 
they also acted more or less like brooms. The heavy roller 
swept up an ever-increasing pile of material, which ultimately 
became too heavy to be moved forward; the roller then 
mounted it and commenced the formation of a fresh one on 
the other side. Thus.the surface of the road consisted of 
a number of soft hollows and hard ridges, which were greatly 
accentuated by the passage of traffic. He did not think 
that the difference in the diameters of wheels could account 
for corrugation on rails, as the diameters were so very nearly 
alike, and the period would then be too great. 

The next Paper was on “ Modern Machinery and its Future 
Developments,” by Mr. H. I. Brackenbury, but it contained 
nothing of electrical interest, and the audience numbered a 
bare dozen. 

The last Paper on the list was on ‘Resistance Coils and 
their Comparison " by Dr. C. V. Drysdale. Ву the time it 
was reached, however, the Chairman decided to adjourn the 
Section and announced that Dr. Drysdale had withdrawn his 
Paper. This was much to be regretted, as the author had 
brought down a lot of very beautiful apparatus, and we have 
reason to believe that his Paper was of exceptional merit. 


Wednesday, August 7th. 
SECTION С. 


Sections G and H are the only ones that have held meetings 
this morning, and the attendance at Section G was very poor. 

Мг. R. S. Ball, in his Paper on “The Governing of 
Hydraulic Turbines,” remarked that the employment of 
water power for driving dynamos had led to а highly scien- 
{їйс study of governing apparatus for water turbines. As a 
rule, the combined moment of inertia of a turbine working 
drowned and that of the electric generator was sufficient to 
prevent undue irregularity ; but for impulse wheels, of the 
Pelton type especially, the addition of a separate flywheel 
became necessary in many cases, even with ihe heavy lami- 
nated core armatures now employed for the generators. The 
additional flywheel was sometimes placed between the turbine 
and generator and sometimes on the end of the shaft over- 
hanging the bearing. The efforts of designers to control 
turbines directly from the electrical side of the plant, either 
by solenoids in series with the circuit, or through the field rheo- 
stats, had not been attended with any success, and for the 
most part had been abandoned. The hydraulic governor 
represented the best practice of the day for the close regula- 
tion necessary. 

The next Paper was on “ Тһе Ice Problem in Engineering 
Work in Canada,” by Mr. Howard T. Barnes. 

During the morning a statement was issued to the effect that 
Lord Aberdeen, Lord Lieutenant of Ireland, had consented to 
become a vice-patron of the British Association during its visit 
to Dublin next year. The 1909 meeting will be held at 
Winnipeg. 


— .... . EG ETE 


Improvement in the Leclanché OCell.— L' Eleciricien states 
that Messrs. Siemens & Halske have lately patented a new 
form of Leclanché cell, the essential characteristic of which is 
the provision of a space in the upper part, round the central 
carbon electrode, for the collection of the gases. This space 
is separated from the cell proper by a horizontal layer of 
papier mâché, which is impregnated with paraffin wax, and is 
impermeable by gases. Above this layer the cell is provided 
with a cover unatfected by alkalis. In this way the ammonia 
set free by the ammonium chloride cannot escape into the 
surrounding air, and when a large amount is produced the 
increase in pressure causes it partially to dissolve in the liquid. 


MOTOR-GENERATORS v. SYNCHRONOUB 
CONYERTERS.* 


WITH SPECIAL REFERENCE TO OPERATION ON LONG. 
DISTANCE TRANSMISSION LINES. 


BY P. M. LINCOLN. 


Summary.—In this Paper the author deals more particularly with the 
case of long-distance transmission lines, and discusses the operation of 
synchronous converters, motor-generators using synchronous motors and 
motor-generators using induction motors. He shows that synchronous 
converters will usually be found the most advantageous. 


Iu this discussion a comparison will be made between synchronous 
converters, motor-generators using synchronous motors and motor- 
generators using induction motors in regard to the following points, 
these points being placed, in the opinion of the writer, in the order 
of their relative importance: (1) Reliability, (2) voltage regulation, 
(8) corrective effect, (4) efficiency, (5) cost, (6) parallel operation, 
(7) starting. 

These points will be taken up in the order named. As a matter 
of simplification, it will be assumed that the line voltage is too 
high for a revolving machine, and must be transformed before being 
utilised. 

1. Reliability.—As to reliability, it is evident that the syn. 
chronous converter has a very decided advantage in that there is 
only one machine to get out of order, whereas either of the others 
involves two. Further, we are forced to use a low voltage on the 
synchronous converter, so that its insulation is normally called upon 
to stand a maximum of not more than 700 volts, whereas with the 
motor-generator sets other conditions may dictate a very much 
higher motor voltage, and, therefore, a lower factor of safety in 
insulation. Both the synchronous converter and the synchronous 
motor-generator set suffer the disadvantage that a momentary 
removal of the voltage from their terminals—a short-circuit on the 
transmission line, for instance—will cause them to drop out of step 
and make it necessary to start them over again. In this respect 
the induction motor-generator has an advantage, in that it will re- 
sume operation automatically after such a temporary cessation of 
incoming poe 

As to bucking,” this is a fault that is more commonly attributed 
to synchronous converters than to direct-current generators, but 
the reason for it is that the converter is more widely used under 
conditions that will cause “ bucking" than is the direct-current 
generator. The usual cause of bucking is the sudden occurrence 
and removal of heavy overloads—as, for instance, when a circuit- 
breaker blows. The ideal conditions for this occur on the average 
inter-urban road, where the sub-stations are relatively small com- 
pared with the maximum loads carried. A direct-current generator 
of the same size and exposed to the same conditions would prob- 
ably give rise to about the same amount of “bucking.”  Excep- 
tion is made in the case of the 60 cycle converter, which is 
admittedly somewhat more sensitive in this respect than the 25 
cycle converter, chiefly on account of its necessarily short distance 
between brushes. 

As a relative comparison of the reliability of the methods under 
consideration in railway work, the following is advanced as a per- 
sonal opinion. The number given indicates the relative number of 
hours that the apparatus would be out of service within a given 
time on account of defects inherent in the apparatus :— 


25 cycle synchronous converter .............. 10 hours 
Induction motor-generator .......... содага 14 „ 
Synchronous motor-generator ................ 17 „ 


2. Voltage Regulation.—The term will be confined to the changes 
that may take place in the direct-current voltage. The term em- 
braces at least three distinct features :— 

(a) Automatic Change in Voltage with Change in Load.—In this 
respect all methods under discussion are equal. Rising or drooping 
characteristics of an adjustable value can be obtained with either 
the synchronous convertor or the direct-current generator. The 
converter suffers the disadvantage that the power factor of the 
current supplied must vary with varying loads, whereas with the 
motor-generator sets the direct current voltage compounding ad- 
justment is independent of the alternating-current circuit. 

(b) Ability to Adjust the Initial Voltage.—It is in this respect 
that the synchronous converter suffers its greatest handicap. In 
the motor-generator sets the direct-current voltage is absolutely 
independent of the incoming alternating-current power. With the 
synchronous converter, on the other hand, the only way to adjust 
the direct.current voltage is to make a proportionate adjustment of 
its alternating-current voltage. There are several methods of accom- 
plishing this end. One method is to insert a reactance in the alter- 
nating-current circuit of the converter. The disadvantage of this 


* Abstract of the introduction to a discussion which took place at & 
meeting of the American Institute of Eleotrical Engineers. 
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scheme is that the alternating current voltage is thereby made 
interdependent upon the power factor of the incoming alternating- 
current power, and that the high-tension line voltage is dependent 
upon the direct-current voltage adjustment to an extent depending 
upon the relative reactance in transmission line and in the local 
converter circuit. Another method is to use an alternating-current 
booster having the same number of poles as the converter and 
mounted upon the same shaft. Still another method is the use of 
taps on the transformer stepping down to the converter, or of an 
induction or other type of alternating-current voltage regulator. 
The addition of any of these means of voltage regulation makes the 
converter equal to the motor-generator set as far as ability to adjust 
initial voltage is concerned. 

(c) Variations in Direct-current Voltage with Variations in 
Incoming Line Voltage and Hrequency.—The difference between 
the converter and the motor-generator set in this respect consists in 
the fact that the converter responds only to changes in the incoming 
voltage and the motor-generator only to changes in the incoming 
frequency. This last statement may be modified slightly by recog- 
nising that the slip of the induction motor depends upon the 
voltage, but the normal variations of voltage are so small that this 
feature can be safely neglected. For a given percentage change in 
incoming line voltage there will be an equal percentage change in 
the direct-current converter voltage. For a given percentage change 
in incoming line frequency there will be a greater percentage 
change, nearly double, in the direct-current voltage of a motor- 
generator set. However, changes in incoming line voltage will 
under normal conditions be much greater and sharper than those 
in frequency, so that in this respect the converter will probably 
suffer by comparison with the motor-generator. 

8. Corrective Effect.—By ** corrective effect” is meant in general 
the results that may be obtained in respect to the voltage regulation 
of a transmission line by means of a change in the power factor of 
the current taken. Only the synchronous motor and the syn- 
chronous converter need to be considered, since the power factor of 
the induction motor is not adjustable. So far as corrective effect 
is concerned, the synchronous motor has a distinct advantage over 
the synchronous converter in that the corrective effects may be 
obtained without involving the direct-current voltage. In the con- 
verter the corrective effect and the direct-current voltage are inter- 
dependent. On the other hand, when a converter is adjusted for a 
rising direct-current voltage characteristic, the tendency is to 
correct, in part at least, for the transmission-line drop caused by its 
own load. 

4. Efficiency.—In this respect the converter has a decided advan- 
tage. It is a case of the losses in one machine as against those in 
two, and, moreover, the losses in the converter are somewhat less 
than in either element of the motor-generator set. The full-load 
efficiency of a converter of, say, 500kw. capacity may be put 
approximately at 95 per cent., the synchronous motor-generator set 
89 per cent., and the induction motor-generator set 88 per cent. 
The all-day efficiency will be considerably less than the above As 
a reasonable estimate of the all-day efficiency under about 75 per 
cent. load, the following is submitted. In submitting these the 
writer has in mind units of 500 kw. capacity or thereabouts :— 


25 cycle synchronous converter Sweets 93 per cent. 
Synchronous motor-generator ............ T 85 Т 
Induction motor-generator ............. eee 84 ji 


The following calculation based on the above is somewhat sur- 
prising. Assume a station using a 500 kw. unit an average of 18 hours 
per day at 75 per cent. average load. Assuming power to cost 0°5@. 
per kilowatt-hour, the saving in power bill of converter over motor- 
generator is £420 per year. Capitalised at 6 per cent. this repre- 
sents £7,000. In other words one could afford to pay £14 per 
kilowatt more for converters than for motor-generators. 

_ 9. Cost.—In regard to cost the synchronous converter has an 
immense advantage. An approximate idea of relative cost is given 
in the following :— 


Synchronous converter .......................... 60 per cent. 
Synchronous motor-generator ............ Seas VS 100 3 
Induction motor-generator..... FFF 100 » 


6. Parallel Operation —The two points to consider in parallel 
operation are: (a) Proper division of direct-current load between 
units; (b) proper operation so far as alternating-current ends are 
concerned, such as freedom from “ hunting," &c. 

As to division of direct-current load, there is no question either 
on direct-current generator or converters. In fact, itis perfectly 
possible by proper adjustment to operate converters and motor- 
generator sets of both kinds all in multiple. As to operation on the 
alternating-current ends, the induction motor-generator is the least 
liable to trouble, since hunting or “ pumping” cannot take place 
on that type of machine. The synchronous motor and converter 
are on а par in regard to hunting. However, with th» modern 
construction of synchronous machines, including as they do heavy 
dampers, there is so little probability of hunting that it may be 
entirely neglected. The oniy places in which hunting is apt to 


occur are in cases where antiquated generators are used and where 
the ohmic line drop is very high. Neither of these is apt to occur 
in practice. 


7. Starting.—In starting the desirable features are: (a) Mini- 


mum draught of current from line on starting from alternating- 
current end; (b) c ase of synchronising. 


(a) It is difficult to make any of the apparatus under discussion 


of such design that it will start readily from the alternating- 
current end. Good running characteristics invariably mean poor 
starting characteristics. 


The inherent starting characteristics of 
the synchronous motor and converter are bad on account of the 


large air-gap. The converter has the advantage of on'y having one- 


half the mass of the motor-generator to start. The induction motor- 
generator set has the advantage of better starting characteristics, 
but it suffers in comparison with the converter in having double 
the mass. If started from the collector rings, the converter 
suffers by liability of damage to commutator by burning and 
sparking. A draught of full load current or less from the line is 
usually sufficient for starting any of the sets. 

If it is essential to keep down starting current, a starting motor 
can be employed. In this case the converter again has the 
advantage of one half the mass as well as one-half the losses of the 
motor-generator set. The same advantage applies to starting from 
the direct-current end, but is partly offset in the converter by the 
shunting effect of the static transformers, if these be connected. 

(b) In synchronising, the induction motor has a great advantage 
in not requiring snychronising at all. As between the converter 
and the synchronous motor, the converter suffers the disadvantage 
of having a commutator connected to the winding being syn- 
chronised, and therefore, liable to injury by careless manipulation. 

Altogether, there is not much choice in the starting qualities of 
the three methods, but what there is would cause them to b3 
arranged in the following order: (1) Induction motor-generator, 
(2) synchronous converter, (3) synchronous motor-generator. ' 

Summary. — On three of the preceding seven counts, namely 1, 4 
and 5, the converter has а distinct advantage. 

On one more, 6, all methods are taken as being on a par. 

On the remaining three, 2, 3 and 7, one of the other methods has 
the advantage. In one of these, 7, the disadvantage of the converter 
is not marked. The converter's disadvantage on the other two 
largely disappears with the addition of a means of voltage regulation. 
This analysis, therefore, would seem to indicate that there are but 
few cases where the motor-generator should be used in preference to 
the synchronous converter. 


CORRESPONDENCE. 


PUPIN MODE OF WORKING TRUNK TELEPHONE 
. LINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Ihave read with much interest the advance proof of 
Sir W. Preece's Paper on the ** Pupin Mode of Working Trunk 
Telephone Lines,” and although this Paper is not likely to 
help those working on this question it deals with a subject of 
extreme importance to telephone engineers, and so a few 
remarks of a critical nature would, perhaps, not be out of place. 

Firstly, it should be remembered that, although many in- 
vestigators have attempted to solve the problem of increasing 
the inductance of a telephone line in a beneficial manner, 
Pupin was the first to be successful. The Pupin coil is some- 
thing akin to the egg of Columbus. Sir W. Preece does not 
seem quite certain as to whether the iron-core coil is the 
best solution of the problem (see paragraph under Fig. 7). Ав 
far as the writer's experience goes, there appears no possible 
doubt as to the superiority of the iron-cored coil from both 
the technical and financial points of view. 

As a fundamental point any two coils with equal inductances 
and with air and iron cores respectively must have turns and 
ohmic resistances proportional to 1 and 1/ respectively —i. e., 
the iron-cored coil must have less ohmic resistance than the, 
air coil in the ratio of the respective permeabilities. Now the 
Pupin iron-core coils are designed to work at permeabilities of 
very much less than 100, and at figures which, although giving 
a very large decrease in copper, to get the same inductance as 
an air coil, at the same time are so low as to reduce hysteresis 
to а negligible quantity; in fact, in one type of Pupin coil 
used by the National Telephone Co. the inductance is 0°17 


henry, the ohmic resistance about 5 ohms, and the effective 
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resistance at telephonic frequencies is only about 8 ohms, and 
this includes all hysteresis and eddy current losses. The coil 
is about 43 in. in diameter by 2in. deep, and can be said to 
have absolutely no external field and to be entirely unaffected 
by external disturbances. I have not heard of an air-core coil 
that can touch these figures. 

With regard to the wave-length in telephone lines this can 
be taken as varying from a maximum of about 225 miles for 
a very heavy aerial line down to a minimum of about 9 miles 
for a highly loaded cable. These figures are, I think, truer 
limits than those given in this Paper. 

Sir W. Preece mentions tapering by reducing the inductance 
of the loading coils. In practice this method has been found 
to be impracticable. Reflection losses are effectively reduced 
to a minimum by the aid of the subscriber's terminating line 
and apparatus and by the occasional use of suitably designed 
transformers. 

Sir W. Precce refers to the importance of correct spacing of 
inductances and mentions that coils which are quite effective 
at every mile destroy speech altogether if placed at every 
4 mile. This must not be taken as a general condition; it 
is, as a matter of fact, a very special case depending on the 
factors of the line and coils. In practice, coils are spaced at 
very varying intervals, and for some types of lines very heavy 
inductances at intervals as great as 8 miles are quite satisfactory. 

The spacing adopted by the National Telepbone Co. is in 
general the same as that used in America, and varies with the 
type of line to be loaded ; no one spacing is found to meet all 
conditions. In practice about three standard spacings are 
employed. 

Sir W. Preece's remarks on the ratio of improvement in con- 
versation over loaded lines are perhaps open to misconception. 
Over here we are actually consideriug the loading of junction 
lines to give ratios greater than 1 to 3. I very much doubt 
the reliability of the German ratio of 1 to 4, although there is 
no question that such a ratio can very nearly be obtained. 

One occasionally hears of the method of increasing the in- 
ductance of a telephone line by using composite wire of copper 
and iron, but very simple calculations will show the compara- 
tively small improvement to be effected in this manner, and a 
comparison of this method with Pupin coils shows overwhelm- 
ingly in favour of the latter from practically every point of 
view. "There are quite a number of points in this Paper to 
which I should like to have referred, but I know your space 
is limited.—I am, &c., B. S. COHEN. 

Telephone House, Victoria Embankment, E.C., Aug. 7. 


“SYNCHRONMASCHINEN FÜR WECHSEL- UND 
DREHSTROM." 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your issue of July 5th you published a review of 
my book, ** Synchronmaschinen für Wechsel- und Drehstrom.“ 
I must ask you to allow me to reply to this critique. 

As stated in the preface to my book, it is only a short and 
concise work on the wide subject of single and polyphase 
machines, and is designed to give the reader a survey of the 
methods of calculation and working properties of synchronous 
machines. For this reason it was impossible to do more than 
touch briefly upon certain points which are nevertheless im- 
portant and interesting. 

For example, on pp. 44 and 45 the very complicated be- 
haviour of a conductor carrying alternating current is only 
considered in so far as it is necessary for the calculation. The 
statement that resistance to alternating current is 1:5 to 2:5 
times that to direct current is accurate. Anyone requiring 
further information on this subject is referred to the article 
by Arnold and La Cour on the ** Vorausberechnung und Un- 
tersuchung von Ein- und Mehrphasenstrom Generatoren“ 
(Sammlg.-elektrotechn. Vorträge, Stuttgart, 1901). In this 
article measurements are given for actual machines, to which no 
objection can be made (ibid., pp. 102, 104 and 108). Araold and 
La Cour find, for example, that when the ohmic resistance per 
phase = 0:9 ohms, r. eff. —1:6 ohms—i e., 1:78 times as great 
(r. eff. is the virtual resistance found on an alternating current 
circuit). This increase in resistance is a natural corollary to 


the embedding of copper coils in the armatureiron. The influ- 


ence of the iron is clearly shown in the formula at the bottom 


of p. 44 :— 
eue (1 + (тт P 888 9 85 ) 


The statement that the frequency is not taken into account 
is therefore incorrect. 

It is further stated by your reviewer that the calculations 
given by me of a 500 kw. dynamo only show an efficiency of 
92 per cent. (exclusive of excitation). I thought that this 
estimate would be assented to by every engineer, seeing that 
the calculations were made as unfavourable as possible by 
bringing in all the losses and by making the armature losses a 
maximum. Hence w, - l:8:w, These results agree with 
measurements taken by mo on a similar generator working in 
à large German central station. 

With regard to my mention of the 20,000 kw. compound 
generator of the General Electric Co., this machine is men- 
tioned in the Elektrotechnische Zeitschrift, 1903, No. 51, p. 1040. 

The method given by me on p. 35 of demonstrating the 
amplitude of the field variations with reference to the influence 
of the teeth is quite new, so that the remark that the book 
contains по original matter is incorrect, although it was only 
intended to give, as already mentioned, а review of present 
practice.—I am, &c., 

Friedenau, bei Berlin. W. WINKELMANN. 

[ With regard to the first point raised in Herr Winkelmann’s 
reply to our review, we must still maintain that his sweeping 
statement that the “skin effect” in the conductors of an 
alternator conduces to an increase in the resistance ranging 
from about 50 to 150 per cent. is wide off the mark. Dr. A 
Hay, for instance, in his book on Alternating Currents,” 
р. 28, says “ the skin effect with cylindrical copper conductors 
is, at ordinary frequencies, inappreciable until a diameter of 
about ; in. is reached. . Steinmetz, in his ‘‘Alternating- 
current Phenomena," 3rd edition, p. 139 et seq., mentions 
5 per cent. increase for a copper conductor 1 ст. in diameter 
operating at 125 cycles per sec. Moreover, English dynamo 
designera, who cannot be accused of ignoring important details, 
are not, as a rule, in the habit of taking skin effect into account 
at all, except, perhaps, in low-voltage alternators with heavy 
conductors, and even then the allowance made falls far short 
of Herr Winkelmann's figures. The increase of 78 per cent. 
which we understand Arnold and La Cour have observed is 
remarkably high, and the only explanation we can suggest is 
that the machine tested was very exceptional. 

With regard to the question of efficiency, Herr Winkelmann 
would have little trouble in finding English manufacturers 
ready to guarantee efficiencies from 1 to 2 per cent. higher 
than those which he has calculated. 

The only passage in the #.7.Z., 1903, p. 1,040. which 
might be construed into a reference to a 20,000 kw. generator 
occurred in a short remark by Dr. Fleischmann in the course 
of a discussion on a Paper by Herr A. Heyland. The re- 
ported remark by Dr. Fleischmann is somewhat obscure, how- 
ever, and we by no means gather that he meant to convey 
that such a monster had been built. Herr Winkelmann must, 
therefore, allow us to be sceptical about this machine.— THE 
REVIEWER. 


PARLIAMENTARY INTELLIGENCE. 


— 
LONDON ELECTRIC SUPPLY BILL. 


In the House of Commons on Wednesday, on the order for the second 
reading of this bill, 

Mr. F. L. HARRIS said the Committee which considered the 1906 
Electric Power Bill of the London County Council recommended that in 
the present session alternative schemes should be submitted, and the 
London electric companies considered that to be a direct invitation to 
present some scheme, but they had been unable to obtain a hearing for 
their case until that evening. Anyone who had studied the subject must be 
convinced that the electrical enterprise of London was in a position which 
was intolerable, not only to electricity undertakers, but to the larger con- 
sumers. There was in London a system of duplication of machinery, 
mains and management, which had entailed enormous expenditure of 
capital. Upon that capital interest and dividends had to be paid, and 
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these items had to come ultimately out of consumers’ pockets. At present 
there were 29 electricity undertakingsin London, 16 managed by borough 
councils and 13 by companies, and the capital involved was about 
£20,000,000. If a different arrangement had been adopted, one-third of the 
capital spent in London in electricity supply might have been saved. 
The purchase clause had told more perhaps than any other against the 
electrical consumer in the metropolis. No definite principle had been laid 
down as to the exact price at which the undertakings were to pass into the 
control of the local authorities. That uncertainty affected the raising of 
capital, dividends and the charge to the consumer. The present position 
was an exact opposite to what a reasonable system ought to be. 
Small stations were working in the summer time instead of large 
stations able to supply power in large quantities. There was duplication 
in almost every area where mains had been laid and generating machinery 
erected, and the management expenses overlapped, so that the cost of 
generation had been enormously increased, to the detriment of the con- 
sumer. There was no stimulus to the companies at present to improve 
their installations and to put in new machinery because they knew that 
their works were to be purchased at a price as to which they were at pre- 
sent in great doubt. There was no power existent for electric lighting 
undertakings to link up their stations in such a way as to enable the 
most effective generating stations to relieve the more costly ones. The 
bill promoted by the companies sought to remedy these defects. He 
moved that the order for the second reading of the bill be read and dis- 
charged and the bill withdrawn. 

The PRESIDENT OF THE BOARD OF TRADE (Mr. Lloyd-George) 
agreed with the motion, and said that the subject deserved immediate 
attention. His own opinion was that it would be difficult, if not impos- 
sible, to arrive at а solution until the parties came to some common 
understanding upon general principles. It should not be impossible to 
do ш for it was а buainess matter, but the time for that had not yet 
arrived. 

Mr. J. WARD denied that the bill carried out the recommendations of 
the committee of last year. At present the companies could be pur- 
chased, under the act of 1888, by the local authorities at scrap-iron 
prices.” Now the companies proposed to amalgamate and escape from 
that purchase clause. The companies ought not to be allowed to with- 
draw the bill until the House had expressed its opinion on it. 

Lord R. CECIL said the question was of enormous importance to 
London and he hoped the President of the Board of Trade would endeavour 
to bring about the consultation between the parties of which he had 
spoken and make it a success. It was a scandal that the question of a 
cheap supply of electric power in London should have become the battle- 
ground of municipal parties and was threatened with delay and the possi- 
bility of defeat because the matter was not now considered as n business 
propoaition but as a political question. 

The motion for the withdrawal of the bill was agreed to. 


ROYAL ASSENT. 


On August 2 Royal assent was given to the following new Acts of Parlia- 
ment :—Aberdeen Corporation Order Confirmation, Electric Lighting 
Orders Confirmation (No. 3), Tramway Order Confirmation, Sheffield 
Corporation, Middlesbrough, Stockton-on-Tees and Thornaby Tramways, 
North Metropolitan Electric Power Supply, Richmond (Surrey) Electricity 
Supply, Sunderland Corporation, Coventry Corporation, Manchester 
Corporation Tramways, Kingston-upon-Hull Corporation. 


LEGAL INTELLIGENCE. 


Б 


The Attorney-General of Victoria (ех rel. Melbourne Gas Со.) 
v. Melbourne Corporation. 


La:t week the Judicial Committee of the Privy Council (Lords Robert. 
son, Atkinson and Collins, Sir A, Wilson and Sir A. Wills) delivered 
reserved judgment in this appeal from a judgment of the High Court of 
Australia reversing a decision of the Supreme Court of Victoria. The 
decision of the High Court of Australia, which was given at some length 
in our issue of Aug. 17, 1906, contained the material facts. 

In delivering jadgment Lord ATKINSON said that Melbourne Corpo- 
ration were, by an Order of the Governor in Council, made under the 
authority of tha Electric Light and Power Aot, 1896 (59 Vic. No. 1,413), 
constituted undertakers for the supply of electricity, and the action was 
brought by the Melbourne Gas Co. to restrain the Corporation from con- 
tinuing to charge their consumers, for electricity supplied, rates which 
ware not uniform throughout the city. It was admitted that the Cor- 
poration supplied electricity under two different systems, at rates appro- 
priate to each, but not identical. Under the first, the quantity used 
was charged for ata flat or uniform rate of 44d. per unit. Under the 
second 7d. per unit was charged for such electricity supplied as was equal 
to a consumption for a period of 45 hours per calendar month at the 
highest rate of consumption during that month, and 2d. per unit 
for the remainder of the electricity supplied during the month. 
Both rates were less than the maximum rate authorised by the 
act and order, and it was admitted that it was optional with 
every customer, or intending customer, to choose the system 
under which he should be supplied, and that, as between the several 
customers under each system, no preference was given to one customer 
over the other, though under the operation of the second system different 
results worked out in the case of different customers, as must be the case 


where the amount consumed was taken into consideration in fixing the 
price. The question for decision turned on the construction of the 38th 
and 39th sections of the statute. The Supreme Court, considering that 
the case came within the principle of their previous decision in an action 
between the same parties, decided in favour of plaintiff, and granted the 
injunction restraining defendants from supplying electricity at other 
than a uniform rate, except so far as was authorised by the Electric 
Light and Power Act, 1901. By that previous decision the defendants 
had been restrained from supplying electricity for heating or power at a 
rate lower than the rate charged for lighting, and in consequence the 
Legislature of Victoria had passed the last-mentioned act. The High 
Court of Australia reversed that decieion, hence the present appeal. 

It was contended for plaintiff that, on the authority of The Attorney- 
General v. Clarkson” (1900, 1 Q.B., 156), that the statute of 1901 
amounted toa statutory declaration that, according to the true meaning 
of the act of 1896, only one uniform rate could be charged by 
defendants for the electricity supplied by them. After referring 
to The Attorney-General v. Clarkson and The Attorney- 
General v. Fairley” which were cited for plaintiff, his lordship 
pointed out that the act of 1901 merely empowered defendants to do that 
which they had insisted they had under the act of 1896 the right to do, 
and by no means affirmed, expressly or impliedly, that the Court which 
held, on the construction of the latter statute, that they had no right to 
do that thing, were justified in so deciding. Cases constantly occurred 
where, if a Court, even of first instance, should put upon a statute a con- 
struction which would defeat its obvious purpose, or cause great incon- 
venience, the speediest and most effective remedy was to pass an act ina 
form similar to that of 1901 setting the matter right. Circumstances 
might not permit the delay necessarily involved in bringing the 
embarrassing decision before higher tribunals for reconsideration. 
The fact, however, that that remedy was at once applied by the Legis- 
lature of Victoria did not, in the absence of express words or clear 
intendment, preclude those superior tribunals from reviewing the 
decision of the inferior when the occasion arose. In the opinion of their 
lordships the contention of plaintiff on that point was entirely unsustain- 
able. Sec. 13 (a) provided that conditions and restrictions might be 
inserted in, or prescribed by, the Order in Council made under the act 
with regard, amongst other things, to the limitation of the prices to ba 
charged in respect of the supply of electricity.” Sec. 38 was practically 
identical with sec. 19 of the British Electric Lighting Act, 1882, but 
sec. 39, dealing with preference, differed in its wording from sec. 20 of 
the British act of 1882, relating to the same subject. In The Metro- 
politan Electric Supply Co. v. Ginder" it was held by Lord Justice 
Buckley that the words a supply on the same terms," used in вес. 19 
of the 1882 act bore their natural meaning and included price. Sec. 39 
was rather unskilfully drawn and clumsily worded, but their lordships 
thought that the “ preference prohibited in substance by it was a pre- 
ference" between customers dealing under similar circumstances, and 
not between customers dealing under two different systems of supply, 
either of which they were free to select, and therefore dealing under 
entirely different circumstances. That construction reconciled sec. 38 
and 39 one to the other, and made them consistent, did no violence to 
any of the provisions of either, did not imposs on defendants, as would 
the construction contended for by plaintiff, most embarrassing restric- 
tions in the conduct of their undertaking, and at the same time promoted 
rather than hurt the interests of the consumers, while there was, in the 
view of their lordships, nothing in sec. 52 of the act which prevented its 
being adopted. Their lordships were, therefore, of opinion that the 
decision of the High Court offAustralia was right эпі should be affirmed, 
and the appeal dismissed. The appellant must pay the costs of the 


appeal. 


Liverpool District Lighting Co. v. Newall, Harrop and Gibson. 


In the Liverpool Court of Passage last week plaintiffs claimed £45. 12s. 
damages, or alternatively £46. 10s. for breach of agreement. 

It appeared that defendants as landlords of certain premises, entered 
into an agreement on Oct. 21, 1901, for wiring the premises on the free 
wiring system. Plaintiffs had a provisional order for the supply of elec- 
tricity in and about the neighbourhood of Liverpool. Asa convenience 
to their consumers the company puts in electric light installations sub- 
ject to agreements being signed by the landlords and to an undertaking 
by the tenants to pay as rent for the installation 14. per unit over 
and above the ordinary price of current. By the agreements the land- 
lords undertake on the sale or letting of premises to require that the 
purchasers or tenants shall either ratify the agreement or permit the 
installation to be removed. Inthe present case defendants had signed 
the agreement, but on the sale of the premises the purchaser refused to 
bind himself by the contract entered into by the landlords, or to allow the 
removal of the installation, which he claimed as his property. 

For the defence, it was stated that defendant Gibson, on signing the 

ment, was given to understand that there would be no pecuniary 
liability attaching to the owners or landlords ; that the tenant by paying 
20 per cent. more than the ordinary price was covering the cost of the 
wiring installation. He believed that by signing the agreement he 
simply gave permission to plaintiffs to remove the installation ; other- 
wise he would not have signed it. It was urged that during the five years 
the wiring had been in its cost had been almost paid off, and that if there 
was any damage it was only the value of the material, less the expense of 
taking it out. Permission had been given by defendants to remove the 
installation before the transference of the property, bu! plaintiffs had not 
immediately availed themselves of it. 

The JUDGE (Mr. W. F. К. Taylor, К.С.) gave jadgment for plaintiffs, 
awarding £20 damages, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An electrical engineer, with experience in the design of д.с. 
generators, is wanted for a position in the engineering department 
of а large American manufacturing company. See an advertisement. 


An instrument maker, lecture assistant and lecturer on electric 
wiring is required at the Royal Technical Institute, Salford. 
Salary £100 per annum.: Forms of application, &c., from the 
director of studies (Mr. Ogilvie Duthie), Education Offices, Chapel- 
street, Salford. See advertisement. i 


There are vacancies for two premium pupils at Bedford Corpo- 
ration electricity works. Particulars from the borough electrical 
engineer (Mr. R. W. L. Philips), Cauldwell-road, Bedford. 


The following posts will be vacant at the City and Guilds Tech- 
nical College, Finsbury, at end of September : Chief assistant in 
mechanical engineering department (salary £250, rising to £300), 
assistant instructor in engineering drawing (£100) and demonstrator 
of applied mechanics and mathematics (£100). Particulars from 
the College. 

A teacher of electric lighting and power is wanted at Pudsey 
Technical School. Applications to the Secretary. 


An electrical mechanician is required by the Uganda Protectorate 
Government. Two years’ engagement, with possible extension. 
Salary £200 per year, with free quarters. Applications to the 
Crown Agents for the Colonies, Whitehall-gardens, London, S. W, 
by Aug. 12. | 


Mr. К. О. Bailey, of the Newcastle-on-Tyne Electric Supply Co., 
has been appointed shift engineer, and Mr. Geo. Scott, of Hands- 
worth, has been appointed boiler-house foreman, at Summer-lane 
gonerating station, Birmingham. 

Mr. W. E. Rogers has been appointed chief assistant electrical 
engineer at Dewsbury, at £150 per annum, and Mr. E. Milner has 
also been appointed shift engineer. 


Mr. E. E. Stark, formerly engineer to the Waipori Electric Co., 
has been appointed acting city electrical engineer of Dunedin (N.Z.) 
at £700 per annum. 

Mr. D. R. Maclachlan, B.Se., A.M.Inst C.E., Wh.Ex., has been 
appointed head of the engineering department of the Woolwich 
Polytechnic. Mr. Maclachlan is at present chief assistant in the 
engineering department of the Leeds University. 

Mr. Geo. Halstead, B.Sc., has been appointed lecturer and 
demonstrator in applied mechanies and engineeriog design at the 
University of Liverpool. 


Mr. W. C. Stanley Phillips, B. Se, has been appointed lecturer in 
electricity and physics а& the Municipal Technical School, Bir- 
mingham. 


For the position of burgh electrical engineer Stirling Borough 
Council received about 80 applications, апа the following three 
gentlemen have been selected for interview : Messrs. J. W. Pap- 
worth (chief assistant electrical engineer, Kilmarnock), Wm. 
Drysdale (West Linton) and A. Whitie (station superintendent, 
Battersea.) T 

The position of electrical engineer to the Old Bleach Linen Co., 
Randalstown, Ireland, which was advertised in our last two issues, 
has been filled. 


Indian Telegraphs.—The Government of India sanctioned the 
retirement, on 8rd inst , of Sir Sydney Н. C. Hutchinson, Director- 
General of Telegraphs, and Mr. T. D. D. Berrington has been 
appointed his successor. The following transfers have also been 
ordered: Mr. F. E. Dempster to become officiating Deputy Director- 
General, Mr. C. Streathfield James to become officiating Director 
of Construction, and Mr. E. A. Kenyon to become officiating Deputy 
Director of Construction. 


BDUOATIONAL NOTICES. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 80 to Oct. 5. The 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. H. Pruen, Armstrong College, 
Newcastle-on-T yne. 


University of Glasgow.—The new session commences on Oct. 17 
and ends on March 16, 1908. The students usually spend the 
summer months in practical work, thus receiving their training on 
the “sandwich” system. Prospectuses of the courses for the 
degrees of B.Sc. and D. So. in engineering, mining and architecture 
and syllabuses of all classes, &¢., can be obtained from the Assistant 
Clerk, matriculation offices, the University, Glasgow. 


University of Manchester.—Complete theoretical and practical 
training is given in this university to students preparing for the 
higher positions in the electrical engineering profession. The sub- 
jects may be taken as part of the courses preparing for the B.Sc. 
degree in both the honours school of engineering and physics. A 
special course has also been arranged extending over three years and 
preparing for certificate in electrical engineering. The John 
Hopkinson laboratories and dynamo house are equipped with 
powerful modern machinery, and excellent facilities are afforded for 
educational and research work. The session commences Oct. 1. 
Copies of a prospectus containing particulars of the lecture, la- 
boratory and drawing courses in engineering and the sourse in 
physics (including electrical engineering), mathematics and chem- 
istry, qualifying for the degrees in engineering and the engineering 
certificates, can be obtained from the Registrar. 


University College, London.—The courses of instruction in 
mechanical, civil, municipal and electrical engineering begin on 
Tuesday, Oct. 1. The fee for the full three-year diploma course in 
engineering and the course for graduating B.Sc. in the faculty of 
engineering is 120 guineas. The college contains spacious mecha- 
nical and electrical engineering laboratories, workshops, drawing 
office, &c. Large extensions will be made in each of the engi- 
neering departments, the drawing office and the department of 
applied mathematics, &c. Particulars from the secretary (Mr. 
Walter W. Seton, M.A.), Gower-street, London, W.C. . 


Heriot-Watt College, Edinburgh.—In the day technical college 
there are courses in mechanical and electrical engineering, technical 
chemistry апа practical mycology. "The winter session opens Oct. 1, 
1907, and closes April 16, 1908. The courses in engineering and 
chemistry are recognised by the University of Edinburgh as quali- 
fying for the degree of B.Sc. and the chemistry courses are 5 
by the Institute of Chemistry. The entrance examination begins 
on Sept. 28. Arrangements have been made with leading engineer- 
ing firms in Edinburgh and elsewhere whereby students may 
combine their apprenticeship with their studies at the college. 
Prospectuses from the principal, Mr. A. P. Laurie, M.A., B.Sc. 


City and Guilds of London Institute.—The entrance examina- 
tions of the Institute’s Colleges are heldin September. Particulars 
of the entrance examinations, scholarships, fees and courses of 
study may be obtained from the respective colleges or from the 
head offices of the Institute, Gresham College, Basinghall- street, 
E.C. The City and Guilds Central Technical College, Exhibition- 
road, W., is a college for higher technical instruction for day 
students not under 16 preparing to become civil, mechanical, or elec- 
trical engineers, chemical and other manufacturers or teachers. 
The College is & school of the University of London in the 
Faculty of Engineering. The City and Guilds Technical College, 
Fiusbury, is а college for intermediate instruction for day students 
preparing to enter the engineering апа chemical industries, and for 
evening students. 


Glasgow and West of Scotland Technical College. — Тһе 
session begins on Monday, Sept. 28, in the new buildings. The 
diploma of the colleze is granted in civil, mechanical and electrical 
engineering, mining, naval architecture, chemistry, metallurgy, 
mathematics and physics. The courses of study extend over three 
sessions, and holders of the diploma are eligible for the degree of 
B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session at prescribed university classes. There are 
new and well-equipped laboratories in the departments of physics, 
chemistry, technical chemistry, metallurgy, mechanics, motor- 
power engineering, electrical engineering, &c. The preliminary 
examination begins Sept. 16. Calendar (price ls. 4d.) and pro- 
spectuses (gratis) from the Secretary. 


Northampton Polytechnic Institute.—The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com- 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms. 
Particulars as to fees, &c., can be obtained at the Institute, St. John's 
street, Clerkenwell, E.C., or on application to the principal, Dr. R. 
Mullineux Walmsley. 


Hartley University College, Southampton.—The next session 
begins Sept. 25. At this college there are day courses in civil, 
mechanical and electrical engineering. Prospectuses, &c., from the 
Registrar. 


Technical Institutes for South London.— The Education com- 
mittee of London County Council propose to acquire a site in South- 
east London, near New Cross or Lewisham, for an institute for 
classes in engineering and building. The new institution will be 
organised mainly as a school of building and engineering, with 
auxiliary classes in physics, chemistry, mathematics, &c. The 
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committee recommend the expenditure on capital account of £7,000 
in respect of a site, and the expenditure of £6,500 for the purchase 
of a site for new premises for the Wandsworth Technical Institute. 
The total capital expenditure involved for the two institutes 
(including purchase of sites) is £92,000—£50,000 on New Cross 
and £42,000 on Wandsworth. The Education committee also con- 
template expenditure during the next five years of over £400,000 
on the extension of the Council's institutes and over £80,000 on 
maintenance account in the form of grants to polytechnics for 
works of extension. 

Aberdeen .—The Council decided on Monday to carry out the re- 
commendations of their electrical engineer (Mr. J. Alex. Bell) to 
remove the copper strip and lay cables on the solid syatem on both 
sides of Union-str: et. 


Alleged Theft of Tramway Cable.—At the West Riding 
(Yorks.) Police Court at Rotherham three men (named Robshaw, 
Glen and Mason) were committed for trial at the Quarter Sessions 
on a charge of stealing about 8 cwt. of copper cable (value £52), the 
property of the National Electric Construction Co. 


Bath.—The Council have approved recommendations of tho 
Electric Light committee to extend the time for the purchase of the 
electricity works by Mr. Schenk, provided £2,500 be deposited with 
the Council, to be returned if the latter make wilful default in com- 
pleting the agreement, and also to modify the provisions of 
the draft agreement so as to definitely substitute allowances of 
£500 each in electric current per year for the two bonuses of 
£10,000 each. | 

The Council have authorised the purchase of under-feed stokers 
for two boilers, at £613. 15s. 

Bray (Ireland).—Acting on e unsel's advice, the Electric Light 
committee recommend the Council not to proceed with the proposal 
to sell the electricity undertaking. | 


Bridgend.—The Council recently decided to acquire the local 
generating station of the South Wales Electrical Power Distribution 
Co. and it has now been decided to apply for a provisional order. 
Penybont Council has also been asked to assent to the proposed 
order covering the parishes of Newcastle Higher, Coity Higher and 
Ewenny. The latter Council has replied by asking the Bridgend 
authority to consent to Penybont becoming partners in the under- 
taking. 

Canary Islands.—The municipality of Santa Cruz has granted 
a 75 years’ concession to a German merchant for establishing gas 
works, and the undertaking is likely to be completed about the end 
of the present year. Mr. Croker, British Consul, is of opinion, 
however, that as the use of the electric light is becoming so general 
in Santa Cruz, this fact may militate considerably against the 
success of the gas works project. 

At Las Palmas the question of electric tramways is still under 
consideration, but so far little progress appears to have been made. 


Cheltenham.—The L.G. Board have refused to reconsider the 
question of extending the period for the repayment of a loan of 
£68,225 for extensions of the electricity works. 

The salary of the assistant electrical engineer (Mr. J. M. Robb) 
has been increased by the Council. 


Customs Duties.—In a recent supplement to the Australian 
Customs Tariff Guide it is stated that ebonite forks and ebonite and 
glass rods cut into lengths for fitting into accumulators are admitted 
free of duty, but other ebonite rods are subject to 15 per cent. ad 
val. and other glass rods to 20 per cent. ad val.; armature slot 
troughs are subject to 124 per cent. ad val., and dry cell batteries 
for pocket electric lamps (when imported separately) are duty free. 


_ Derby.—The Council have decided to apply for an extension of 
time for constructing the tramways authorised by the 1901 act. 


Dundee.—Now that the Royal assent has been granted to the 
new Corporation Bill the electrical engineer (Mr. Harry Richardson) 
has been instructed to obtain tenders for the supply and delivery 
of overhead equipment for the extension of the City tramways to 
Downfield and also down Union-street to the railway stations. The 
whole of the work is estimated to cost about £10,000. The erection 
of the overhead equipment is to be carried out by the electricity 
department's employés. | 


Egypt.—The extension of the tramways at Alexandria to 
Dekhela, 12 miles to the westward (where it is proposed to build a 
casino and summer residences), is under consideration, and it is 
alao proposed to carry the lines along the quays and to the Nouzha 
Public Gardens, recently renovated by the municipality. 

There has been during the past year a vast increase in the dem and 
for electrical apparatus and fittings of all kinds. In 1905 the value 
of these imports was E£129,444, and in 1906 E £167,135, supplies 
coming from the United Kingdom, France, Germany and Austria. 
Hungary, the United Kingdom share being, in 1908, E £58,320, com- 
pared with E.£63,557 in 1905. Mr. Acting Vice-Consul Greig calls 
the particular attention of British manufacturers to the large sup- 
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lies of wires and cables, fittings, lamps, &c., which are being 
brought into Alexandria from Germany, and points out that there is 
a demand for electric fans of all sizes. 

Austria-Hungary, Germany and France are responsible for the 
larger portion of electric incandescent lamps imported into Alex- 
andria, the total value of which amounted in 1906 to nearly 
E£64,000, compared with about E£48,000 in 1905. 


Electric Locomotives and Automobiles.—In a report of the 
trade of the United States for 1906 prepared by Mr. Seymour Bell, 
British Commercial Agent, it is stated that during the year 237 
electric locomotives were built, and with regard to the manufacture 
and supply of electric automobiles 1,425 of these machines were 
manufactured in 1906. 


Finchley.—On Friday last the Council considered the report of 
Mr. A. Н. Preece on the electricity undertaking. - 

Mr. Preece expressed himself as being satisfied with the type of plant 
adopted. The expenditure upon feeders and distributing mains had, 
however, been somewhat abnormal. The present financial result was 
not entirely satisfactory, but he anticipated the accounts for 1907-8 
would show a balance profit of £200, aud therefore he did not recommend 
an increase in the price of current. Street lighting had not been 
profitable, but there was no doubt that it had led to a great deal 
of indirect saving, and might, with improved service, become a 
source of profit. Provided due regard is paid to capital expen- 
diture as well as working expenses, the Council may feel per- 
fectly satisfied they have embarked upona sound and profitable 
business. The question, however, was whether all the energy required 
in the future should be generated locally, or a portion, at any rate. be pur- 
chased in bulk. If reasonable terms were at any time obtainable for a 
supply in bulk it might be desirable to accept them rather than continue 
expenditure upon a generating station which may not be required at all 
а few years hence. To deal with present demands, however, Mr. Preece 
advised the Council to borrow £12,000 for additional plant and £10,000 
for feeders and distributing mains. 

The Council, therefore, resolved to make application for sanction to 
borrow these sums, and the chairman of the Electricity committee (Mr. 
Todd) said the report answered those who suggested that the under- 
taking should be disposed of lock, stock and barrel, and it would remove 
doubts both inside and outside the Council. 


Gloucester.— At the meeting of the Council last week the city 
electrical engineer (Mr. С. В, White) presented his annual report. 

The electricity department was (he reported) making steady progress, 
and the revision of the charge made for current for traction was recom- 
mended. The actual cost of generation (excluding capital charges) was 
1:084. per unit and the tramways department was supplied at 1d. per unit. 


Hampstead (London).—Main extensions are to be carried out 
at an estimated cost of £559. 


Hartlepool.—On Wednesday a discussion took place at the 
council meeting respecting the agreement for the transfer of the 
powers of the Northern Counties Electricity Supply Co to the 
Cleveland and Durham County Electric Power Co. 

Ald. HonsLEv moved that the agreement be sealed. The present 
plant was insufficient to provide the power required by the N.E R. Co. 
and other large works in the neighbourhood, and the Council must not, 
by refusing to let the Cleveland and Durham Co. come in, stand in the 
way of the development of the industries of Hartlepool. 

Mr. С, Т. Watson moved as an amendment that the Cleveland & 
Durham Co. be permitted to take over the remaining three years of the 
present lease to the Northern Counties Co., and that at the end of that 
time the Corporation consider the question of continuing the lease to them 
for 11 years, making up the 14 years provided in the agreement. Не ob- 
jected to handing over their birthright to the Cleveland & Durham Co. 

By 11 votes to 7 it was decided not to approve the agreement. 


Health Resorts.—To the overwrought scientist, professional and 
commercial man the question where to spend his well-earned holi- 
day is frequently a tougher problem than many of the scientific or 
manufacturing difficulties with which he has to contend in the 
course of his everyday work. Anything that will enable him to 
come to & decision in the important matter of his holiday is to be 
welcomed, and when this takes the form of a well-illustrated guide- 
book which can be obtained for the asking the assistance is doubly 
welcome. We have received from the Guernsey Chamber of Com- 
merce a booklet entitled ** Gems of the Channel, Guernsey, Alder- 
ney and Sark,” and the information which this booklet affords may 
very well serve to determine the health and pleasure seeker to turn 
his attention Guernseywards. We advise those who have not 
already decided on their holiday haunt to obtain a copy of this ex- 
cellent publication free from the Secretary of the Chamber of Com- 
merce, Guernsey. 


Hornsey (London).—The Council are substituting electricity for 
gas lighting at the Highgate depot, the fire stations and firemen’s 
dwellings and the clock tower at the Broadway, at an estimated 
cost ої £211. 


India.—The Indian Electrical Mechanical and Textile News " 
states that Mr. J. M. Kerr, A. M. I. C. E., has completed his surveys in 
connection with the hydro-electric power scheme for Bombay City. 
The prospectus will probably be issued before the end of the current 
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year. Three firms have been asked to quote for the construction of 
the dams, and, at the outset, three lakes will be formed at Lanavli, 
Wadhwan and Shirawta, which will give more than the 40,000 н.р., 
which, it is estimated, will be required in the early stages of the 
undertaking. Messrs. A. Dickinson & Co, of Birmingham, are 
consulting engineers for the scheme and Mr. R. B. Joyner is also 
retained in an advisory capacity. 


| Islington.—The central library is to be wired for the electric 
ight. 

Johannesburg.—The Municipal Council have, it is stated, 
decided to scrap the gas plant for generating electricity for traction, 
power and lighting. 


Liverpool.—The new Corporation tramway offices in Hatton- 
garden were formally opened by the deputy chairman of the Train- 
way committee (Ald. F. Smith) on Friday. 


Neath.—The Rural Council have resolved to purchase the local 
electricity works of the South Wales Electrical Power Distribution 
Co. for £7,000. 


Obituary.—The death occurred on Saturday last at Rock Cliff, 
of Mr. Joseph Crosland, works manager of the Helsby Works of the 
British Insulated & Helsby Cables (Ltd.). Deceased, who had been 
ailing for some time, was in his 35th year. Mr. Crosland was the 
fourth son of Mr. and Mrs. James Crosland, of Lascelles Hall, 
Huddersfield, and came to Helsby in 1888 as an apprentice to the 
electrical business at the works of the (then) Telegraph Manufacturing 
Co. After occupying several important positions with that company he 
was appointed general works manager at Helsby, when the company 
was amalgamated with the British Insulated Co. under the title of 
the British Insulated & Helsby Cables (Ltd.). This position de. 
ceased held up to the time of his death. А keen business man and 
of а bright and genial disposition, Mr. Crosland was held in high 
esteem equally by the firm and their employés. Не identified him- 
self with all movements of а recreative charactor in the district, was 
one of the founders and most enthusiastic supporters of the athletic 
club and actively associated with its management, and was 
prominently connected with the golf club. The sympathies of all 
who knew Mr. Crosland are extended to his widow and three young 
children, and to the other members of his family. The interment 
took place at the parish church on Tuesday afternoon, and, in 
addition to the relatives, those present included Messrs. James 
Taylor, G. Crosland Taylor (directors of the British Insulated & 
Helsby Cables), D. Sinclair, general manager (Prescot), J. Brotherton 
manager, (Helsby), and А, Whalley (Liverpool) С. Б. Sproule, 
Е. A. Bayles, Longrigg, and other members of the staff at Helsby, 
and about 200 employés from the company’s works, which were 
ae v the occasion of the funeral as a mark of respect to the 

eceased. 


Paddington (London).—Last week the Council considered 
schemes submitted by the works committee for improving the 
lighting of & portion of Harrow-road. 

Under the scheme the existing lamps are to be replaced by two-light 
No. 4 Vern burners ; (1) initial cost £180, (2) actual cost £350 ; replaced 
by two-light inverted burners, (1) £190, (2) £330 ; replaced by three-light 
inverted burners, (1) £220, (2) £460; replaced by five-light inverted 
burners, (1) £280, (2) £720; replaced by six-light inverted burners, (1 
£380, (2) £880. The committee considered that this portion of the ro 
could be satisfactorily lighted with 24 electric arc lamps (half turned out 
аб 12.30 a.m.) for £264 per annum (plus £10 initial cost for alterations to 
some of the existing lamp columns) against £190 per annum for lighting 
that portion of the thoroughfare with the present gas lamps at the in- 
creased price of gas. They accordingly recommended that arrangements 
be made with the Metropolitan Electric Supply Co. for lighting that por- 
tion of the road for 10 years. 

The matter was referred back by a small majority. 

Persia.—An interesting report has recently been received from 
Major C. Ducat, British Consul at Kerman, describing the new 
Central Persia telegraph line which was completed last year. 
Starting from Nasartabad-Sipi, the line was carried on to Robat, and 
was completed on March 18, 1907, the work having occupied three 
months. The line is a heavy one and carries three wires. A 
station en route was established at Dahaw-i-Baghi, and has been 
renamed “Hamilton,” after the departmental officer who first 
discovered the place. With the completion of this line it is stated 
that the only important project of the kind remaining is to link up 
Bam with Bunder Abbas, putting Kerman and Bunder Abbas in 
direct land-line communication. At present this telegraphic commu- 
nication has to go over two sections of land-line and one of cable. 


Northampton.— The, Council have decided to obtain powers to 
extend their tramways to Far Cotton at an estimated cost of £13,540. 


Provisional Order Transfers,—Aspull Council notify that they 
intend to transfer their rights, &c., under their electric lighting 
order (1901) to the Lancashire Electric Power Co. for £250. The 
Council retain the right to re-purchase the undertaking after 28 years. 

Abram Council also give notice of transfer of their order to 
tho same company for £210, the Council retaining the right to re- 
purchase at the end of the first seven or any subsequent seven years. 


St. Helens.—On Wednesday a resolution to increase the salary 
of the electrical engineer (Mr. E. M. Hollingsworth) from £400 to 
£495 per annum was referred back. 

Surbiton.—It was reported to the Council last week that the 
application for а further loan for electric lighting had been referred 
by the L.G. Board to the Board of Trade for their consideration as 
to whether the agreement with Messrs. Callender's for working the 
electricity undertaking was one which the Board of Trade could 
sanction. The Board has signified its approval, and а L.G. Board 
inquiry will shortly be held into the application for the loan. 


Walthamstow.—An adjourned L.G. Board inquiry was held 
here last week into the application of the Council for sanction to 
borrow over £17,000 for extensions of the electricity undertaking. 

The consulting engineer (Mr. J. Enright) gave farther evidenco 
in support of the application, and the inquiry was again adjourned. 


Wigan.—At the meeting of the Council on Wednesday Ald. 
Ashton moved— 

“That in future the management of the electric light and tramways 
departments be delegated to two separate committees.” The resolution 
was carried and the two new committees were appointed. The following 
resolution was also agreed to: That the Local Government Board or 
the Board of Trade be requested to hold a local inquiry into the working 
and financial position of the Wigan electric light and tramways from their 
inception.” 

Works Driving.—The Skinningrove Iron Co. has placed an order 
with the Electrical Co. for a 455 kw. three-phase generator (which 
is to be driven by a gas engine) for supplying current for power 
and lighting. 

Outings.—On Saturday last the employés of the Chloride Elec- 
trical Storage Co. held their annual picnic. The works at Clifton 
Junction were closed as far as possible for the day, and a large party 
journeyed to Morecambe, where breakfast was served, after which 
followed a drive of about 18 miles through Halton and Caton, return- 
ing for dinner, which was presided over by the general manager of 
the company (Mr. W. S. Naylor). A novel badge was worn by the 
men in the form of a white metal miniature of the company’s well 
known К” plate suspended by red and black silk ribbon. The 
outing proved one of the most enjoyable in the history of the 
company. 

The annual outing of the employés of Woolwich Council elec- 
tricity department took place on Saturday, when a numerous party 
journeyed to Southend. 


Sports.—The West Ham tramway employés’ sports took place on 
Friday last at the Boleyn Castle Grounds, Upton Park. The deputy 
mayor (Ald. T. W. Watts) distributed the prizes, and congratulated 
the manager of the tramways (Mr. Н. E. Blain) and the staff on the 
success of the meeting. ' 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Aberdeen.—The traffic receipts of the tramways department 
for the year ended May 31 were £71,771. 4s. 8d., including 
£71,605. 19s. 3d. from passenger fares and £165. 5s. 5d. from 

arcels. Advertising on cars and miscellaneous receipts brought 
the total to £72,005. 11s. 6d , or 11:39d. per car mile, 

The traffic expenses were £16,733. 168. 5d., electric current cost 
£9,631. Os. 7d. (1:469d. per car-mile), maintenance and repairs 
£6,007. 13s, 3d., general charges £6,548. 9s. 1d. and with £1,783. 16s. 8d., 
allowance to Aberdeen Suburban Tram ways Co., the total expenses came 
to £40,434, 16s. (6:34d. per mile). Interest amounted to £10,985. 1s. 11d., 
depreciation to 43, 206. 18g, 4d., sinking fund to £3,515. 63. 2d., and after 
paying preliminary and parliamentary expenses, &c., £18,422. 193, 8d. 
was carried to renewal account. The total capital expended is 
£821,759. 28. 8d., 17,676,008 passengers were carried, and 1,529,682 car 
miles (1,418,222 by Corporation cars, and 111,460 by Suburban Co.’s cars) 
were run, 

In the report of the city electrical engineer (Mr. J. Alex. Bell), it is 
stated that the past year will be memorable from the repair poiut of 
view. Through the damage done to the electrical equipment of the 
rolling stock by the salt used on the track during the heavy snowstorms 
81 cars were disabled in 11 days, and this record (Mr. Bell states) is not 
likely to be reached again. The repairs cost the department £287. Only 
13 broken axles were recorded, but 50 axles were scrapped during the 12 
months, due to flaws. The figure for re-wheeling has jumped from 30 
cars last year to 49 this year. The addition of the car tops has aleo 
affected the life of the tyres, 


Gloucester.—The accounts of the Corporation light railways 
show a total income of £15,032. 14s. 1d. for the year ended March, 
including £14,191. 12s. 54d. traffic revenue (6:554. per car mile). 

Total operating expenses were £11,054. 12s, 2d. (5:102d. per car mile). 
Interest absorbed £5,982. 5s. 6d. Repayment of loans for the City 
portion of the undertaking to March 81, 1906, came to £1,733. 63. 8d., 
and for year ended March 31 last to £2,259. 4s. 4d. ; repayment of loans 
for the county portion for the year ended March last was £216. 133. 5d., 
total £4,209. 4з. 5d. for repayments, ‘The number of units consumed for 
traction and car lighting was 637,491, an average of 1°21 units per car 
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mile. The percentage of operating expenses to receipts was 73 per cent. 
The capital expended is £130,783. 19a. 8d., an increase of £243. 178. 9d. 
on the year. 

Motherwell.—The capital expended on the electricity under- 
taking at May 15 was £75,218. 19s. 9d., an increase of £8,801. 12s. 8d. 
over 1906. 

The past year’s revenue was £10,138. 158. Id., including £3,704. 1s. 1d. 
from sale of current for lighting and £3,326. 118. 3d. for power and 
£2,802. 18s. 3d. for public lighting. Expenses were £4,813. 4s. 14. (in- 
cluding £2,950, 11s. 5d. for works costs), leaving & gross profit of 
£5,325. lls. Interest absorbed £2,295. 14s, 6d. and sinking fund £2,300, 
leaving £729. 16s. 6d. net profit. 1,798,991 units were generated: 
401,332 units were supplied to the public lamps, 333,274 units were sold 
for private lighting and 792,693 for power. There are 534 consumers (an 
increase of 50) representing the equivalent of 74,464 8 c.p. lamps con- 
nected. The total works costs were 0:68d. per unit, compared with 0-73d. 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 


Bristol Electrical committee invite applications from manufac- 
turers for supply, delivery and erection of (a) one 800 kw. and two 
500 kw. three.phase to d.c. converters (6,000 to 500 volts), with 
balancers and starters; (b) e. h. t. a.c. and 1.t. d.c. switch gear; also 
supply and delivery, laying and jointing of (c) 24 miles (approx.) of 
0:05 sq. in. three-core paper-insulated B. O. T. sheathed lead-covered 
cable, together with the necessary troughing and filling; and (d) 
the construction of the necessary converter station, inclusive of 
foundations. Specifications, &c., from the city clectrical engineer 
(Mr. H. Faraday Proctor) Temple Back, Bristol. See also an 
advertisement. | 


The Joint Committee of Management of Clonmel (Ireland) District 
Lunatic Asylum are prepared to receive tenders for the following 
work in connection with the lighting of the asylum: Sec. 1, suction 
gas plant, gas engines and electric generators ; sec. 2, accumulators, 


switchboard, underground mains, wiring and fittings ; sec. 3, power- 


house building and foundation. Plans, &c., may be inspected (by 
appointment) at the asylum or at the offices of the consulting en- 
gineer, Mr. Louis J. Lawless, A.I.E.E., 27, Castlewood-avenue, 
Hathmines, Dublin, from whom conditions, forms of tender, &c., 
may be obtained. Tenders, addressed to the Resident Medical 
Superintendent, District Asylum, Clonmel, Ireland, by Sept. 7. 
See also an advertisement. 


Portsmouth, Council invite tenders for supply, delivery and erec- 
tion of one h.t. switchboard, and of steam, exhaust, circulating water 
and sundry other pipework. "Tenders to the town clerk (Mr. 
Alexander Hellard), Town Hall, Portsmouth, by noon Aug. 14. 


Grimsby Corporation invite tenders for supply, delivery and erec- 
tion of one 500 kw. continuous-current dynamo direct.coupled to 
a triple-expansion three-crank high-speed double-acting engine. 
Tenders to the borough electrical engineer, Mr, W. A. Vignoles, 
electricity works, Grimsby, by first post Monday, Aug. 19. 


Barne: District Council invite tenders for two sets of mechanical 
stokers (for Babcock boilers) and f^eder and distributor cables. 


Tenders to the clerk, Council House, High-street, Mortlake, by 
noon Monday, Aug. 12. 


Stockport Tramways committee want tenders by noon Aug. 26 
for the supply and erection of five sets of automatic point con- 
trollers for their tramways. Forms of tender from the Borough 
Electrical Engincer, | 


Dundee Corporation want tenders by Aug. 18 for construction of 
nearly 1 mile of double track tramway and supply of rails, &о. 
Specifications, &c., from the City Engineer. 


Erith Council want tenders by Sept. 2 for supply and crection of 
electrically-driven air compressor, &c. Specification from the Clerk, 
Bexley-road, Erith. 


The Leven Reform Co-operative Society want tenders for supply 
of a dynamo and for wiring the society's new premises. Schedules, 
&c., from Mr. W. Dow, Kirkcaldy, to whom tenders by Aug. 17. 


Tho“ Journal Officiel” for July 20 contains a notice inviting 
tenders for the supply and installation of the following electrical 
equipment for the Port of Alexandria: Five large trans-shipping 
engines, seven small trans shipping engines, six 4-ton cranes, 36 
2-ton cranes, 25 windlasses, small plant and necessary accessories, 
and construction and installation of central power station. Con- 
ditions of contract, &c., from M. le Directeur des Ports et Phares, 
Alexandria, to whom tenders by Nov. 1. 


TENDERS RECEIVED AND ACCEPTED. 


Eastbourne Corporation have accepted the following tenders : — 

Babcock & Wilcox, new boiler, £2,030; Cowans (Ltd.), switchboard 
extension, £106. 10s.; J. H. Harrison, spray plant for cooling plant, £257. 

The full list of tenders received appeared in our issue for July 26. 


The British Westinghouse Co. have supplied, through their repre- 
sentatives (Jessop & Co., of Calcutta and Howrah), a 50 kw. three- 
phase motor generator for the Lillooah shops of the East Indian 
Railway Co. and transformer house equipment for the same com- 
pany’s Howrah station. 

Hampstead (London) Council have purchased from the British 
Electric Transformer Co. series gear and a 74 kw. transformer at 
£56. 10s., and a 75 kw. transformer at £59. 78. lid., less £44. 2s. 1d. 
allowed for two transformers of 50 and 25 kw. 


Walsall Council have accepted the tender of tho Electrical Power 
Storage Co. for repairing and cleaning the Butt's-road battery at 
£85. 

Chelmsford Council have accepted the tender of F. H. Dennis for 
wiring the Council chamber at £44. 16s. 9d. and for telephones at 
£11. 18s. 

Islington (London) Council have accepted the following tenders: 
Fraser & Fraser, repairs to two boilers, £99; E. Le Bas & Co., 
repairs to pipes, £49. 93. 6d. ; J. Hopkinson & Co., valves, £70. 11s. 


Derby Council have accepted the tender of the Key Engineering 
Co. for an air compressor at £40, and that of J. Tomlinson for the 
erection of a power station at £968. 10s. 


Bristol Electrical committee have accepted the tender of R. 
Wilkins & Sons for the construction of three sub-stations at £1,563. 


Hull Council have accepted the tender of the Lahmeyer Elec- 
trical Co. for а steam dynamo, at £4,564. 

Wolverhampton Council have placed an order with Mountain & 
Gibson for a tramway snow-plough, at £702. 10s. 


Ealing Council have accepted the tender of Geo. Sinclair & Son 
for a boiler at £3,069. 


Cleckheaton Council have accepted the tender of W. T. Henley's 
Co. for the annual supply of cables. 


The tender of J. S. Brown has been accepted for wiring the 
National Eisteddfod Pavilion (Swansea) at £127. 


Hull Electric Lighting committee have accepted the tender of 
Korting Bros. for condenser and pipework at £625. 


B. T.-H. Flame Arc Lamps —The British Thomson-Houston 
Co. have received an order from Messrs. Aveling & Porter, 
Hochester, for 95 new flame arc lamps for illuminating their works. 
The lamps are to have special compensators, each controlling two 
lamps and arranged with middle terminal so that single lamps may 
be switched on and off. 


Boiler Contracis.—The Stirling Boiler Co. have recently re- 
ceived & number of important orders for boilers, including the 
following :— 

Repeat order for a pair of boilers (hand-fired), complete with steam, 
feed, exhaust and blow-off piping and pumps, for the India State Rail- 
ways (N.W. Railway); a repeat order for two boilers (hand-fired), fitted 
with superheaters, economiser, pumps, piping, &c., for the Buenos Ayres . 
& Pacific Railway Co.; repeat order for four large boilera, fitted with 
chain-grate stokers and superheaters to raise the temperature of the 
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steam to 320°C., for Copenhagen Corporation Oestre elektricitetsvaerk ; 
and four boilers and stokers for the Cie L'Union des Gaz (Milan). 

: In addition to the above, the company has received a repeat order for 
eight boilers (to be fired by blast-furnace gas) from a firm in the north, 
besides orders for boilers for the utilisation of waste heat from furnaces 
at iron and steel works. 


BUSINESS NOTIOES. 


Messrs. Hansard & Watson, Parliament Mansions, Victoria-street, 
Westminster, S.W., announce that they have dissolved partnership 
as from Aug. 1. Mr. Arnold G. Hansard, B A., M. I. E. E., will 
carry on the business under his own name, and will be responsible 
for all debts of the late firm. 

C. R. Heap & Ed. F. Johnson, dealers in electrical and mechanical 
appliances, 28, Hatton garden, London, E.C., have dissolved 
partnership. Debts by Mr. Johnson, who continues. 


Surface Condensers.— Messrs. Willans & Robinson (Ltd.), of 
Rugby, have acquired the rights for the use of the Contraflo” 
type of surface condenser, in addition to the Vacuum augmenter ”’ 
system, which owes its introduction to the Hon. C. A. Parsons. 
Messrs. Willans & Robinson have duriog the past year or во 
obtained orders for over 50 complete sets of their ordinary type of 
surface condenser, and it is believed that the Contraflo" and 
“ Vacuum augmenter " systems will enable them to further extend 
this branch of manufacture.: i 


BANKRUPTOIBS, LIQUIDATIONS, &c. - 


Siemens Electric Appliances (Ltd.) is being wound up voluntarily. 
Claims to the liquidator (Mr. А. M. Hicks, 8, Belmont-road, Wal- 
lington, Surrey) by Sept. 80. 


Claims against Harold S. Martin, electrical engineer, 18 and 10, 
Cumberland-street, Liverpool (late Martin & Stavert), who has exe- 
cuted a deed of assignment, are to be sent by Aug. 15 to Mr. A. A. 
Menzies, 51, North John-street, Liverpool. 


Sales by Auction.—Messrs. Fuller, Horsey, Sons & Cassell have 
been instructed to sell by auction in lots (unless previously sold 
privately as a whole) at the Paragon Motor Works (Ltd.), London- 
road, King's Lynn, on Tuesday, Aug. 27, at 11 a.m., the entire con- 
tents ofthe works, comprising а costly collection of nearly new 
machine tools by best American and English makers, four electric 
motors and dynamos, electrical installation, shafting and belting, 
motor components and finished parts, a general assortment of stock, 
stores, &c. Catalogues at the works; of Mr. Johnson M. Wood, 
C.A., 95, Gresham street, E.C.; Messrs. Ford, Lloyd & Co., 
solicitors, 38, Bloomsbury-square, W.C., and of the auctioneers, 
11, Billiter square, London, E.C. Further particulars are given in 
an adveitisement. | 


Messrs. Horne & Co., 8, Delahay-sirest, Westminster, S.W., will 
sell by public auction at the Royal Arsenal, Woolwich, on 22nd 
inst., at 11 a.m., some obsolete and unserviceable stores, including 
quantities of brass, copper, guometal, lead, tin, zinc and other 
metals; lathes and tools, instruments, electric cable, lamps, &c. The 
lots may be viewed at the Royal Arsenal, Woolwich, on the Monday, 
Taesday and Wednesday previous to and on morning of the sale. 
Catalogues from the War Office, Whitehall; the Ordnance Office, 
Tower ; the Ordnance Office, Royal Arsenal, Woolwich. See also 
an advertisement. ' 


Plant for Sale.—Mr. A. Underwood, 8, Queen-street, London, 
E.C., has for sale three Crossley gas engines (70 B. H р. to 105 I. H. P.) 
and suction gas plant, three Crompton compound dynamos, battery 
of 182 cells, &c. See an advertisement. 


Agents Wanted.— The directors of the Bastian Meter Co (Ltd)., 
invite applications from responsible firms willing to act as agents in 
defined districts throughout the United Kingdom. Communica- 
tions to the chairman of the company, Bartholomew Works, Kentish 
Town, London, N.W. See an advertisement. 

An old-established and well-known German firm of manufacturing 
electric motors and dynamos, transformers and electric cranes 
advertises thut it is open to entertain proposals from firms with 
large connections throughout England and colonies with a view to 
representation. 


Chartered Institute of Patent Agents.—The qualifying 
examination of persons desirous of being registered as patent agents 
will be held in November. Particulars have appeared in the 
Illustrated Official Journal (Patents) of July 10, and copies can 
be obtained from the Secretary, Chartered Institute of Patent 


Agents, Staple Inn-buildings, London, W.C. See also an 
advertisement notice. | 


| CATALOGUES, &c. 

Silent Chains.—The literature of Messrs. Hans Renold, of Man- 
chester, is distinctive in being of uniform size and artistic in arrange- 
ment. Catalogue No. 5/9, of which we have received an advance 
copy; deals fully with the high-speed Renold chain and driving 


sprockets. ` Instructions for erection and care of chains in use are 
given and some excellent illustrations help to demonstrate the 
method of making a joint. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during July, 
1907, and (b) during the current year from Jan. 1 to July 81, with 
the increases or decreases compared with the corresponding periods 
of 1906 :— 

Electrical machinery, (a) £44,068 (decrease £12,789), (b) £337,526 (in- 
crease £8,285) ; telegraph and telephone cables, (а) £21,751 (increase 
£9,741), (b) £172,825 (increase £79,063) ; telegraph and telephone appa- 
ratus, (a) £20,862 (decrease £16,255), (5) £151,186 (decrease £66,692) ; 
other electrical wires and cables: rubber insulated, (а) £3,025 (increase 
£338), (5) £48,080 (increase 29,433); with other insulations, (a) £6,081 
(increase £5,475), (b) £46,976 (increase £5,470); other electrical goods 
and apparatus, (a) £56,190 (increase £21,684), (b) £321,174 (increase 
£44,953). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (а) £107,909 (increase £20,983), 
(b) £740,141 (increase £72,227). 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from July 81 to Aug. 7, with the ports 
of destination :— 

Africa—Beira, £297; Cape Town, £591 (including £23 telegraph 
material); Durban, £120; East London, £967; Mombasa, £817; Port 
Elizabeth, £34; Port Sudan, £185 (telegraph material) ; Sekondi, £151. 
Argentina—Buenos Ayres, £2,189 (including £594 telegraph material). 
Australasia —Adelaide, £278; Auckland, £15; Cairns, £80; Fremantle, 
£132; Hobart, £63; Lyttleton, £22; Melbourne, £1,196 ; Otago, £167 ; 
Perth, £69; Sydney, £686 (including £101 telegraph material); Wel- 
lington, £36. JBelgiwun—Aniwerp, £15; Ghent, £20; Ostend, £84. 
BrazilL—Fernambuoco, £6,380 (telegraph cable); Rio Janeiro, £4,800 (tele- 
graph cable); Santos, £40. Burma—Rangoon, £137. Canada—Mon- 
treal, £53 ; Quebec, £68. Ceylon—Colombo, £158. Chili —Valparaiso, 
£359 (telegraph material). China—Shanghai, £530 (including £103 tele- 
graph material); Tientsin, £363, France — Boulogne, £13; Rouen, £35. 
Germany—Bremen, £136 ; Cologne, £33; Hamburg, £116. Holland— 
Amsterdam, £140; Flushing, £90. Hong Kong, £3,637. India—Bom- 
bay, £2,495; Calcutta, £554; Madras, £24. Japan—Kobe, £277: 
Yokohama, £15. Russia—St. Petersburg, £81. Spain—Bilbao, £38. 
St. Helena, £10. Straits Setilements— Penang £20 (telegraph material); 
Singapore, £315. Sweden—Gothenburg, £113. Turkey Constantinople, 
£120. U.S.A.—New York, £540 (telegraph cable). West Indies—Port 
Swettenham, £931 (including £823 telegraph material). Total (for 
eight days) £32,635, against £10,543 for three days last year (Aug. 1 to 3). 


The exports of electrical machinery material, &o. (a) during 
July, 1907, and (Г) during the current year from Jan. 1 to July 31, 
and the increases or decreases compared with the corresponding 
periods of 1906, are as follows :— 

Electrical machinery (2) £95,774 (increase £33,712), (b) £548,707 (in- 
crease £48,384) ; telegraph and telephone cables, (а) £42,161 (decrease 
£24,090), (b) £596,382 (decrease £45,226) ; telegraph and telephone appa- 
ratus, (a) £19,007 (decrease £4,298), (b) £105,014 (increase £1,384); 
other electrical wires and cables, rubber insulated, (a) £22,825 (increase 
£4,901), (b) £155,955 (increase £56,922); with other insalations, (а) 
£14,910 (increase £7,054), (b) £128,613 (increase £52,349); other elee- 
trical goods and apparatus, (a) £37,915 (decrease £13,550), (b) £283,831 
(decrease £20,976). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire, (a) £136,819 (decrease б; 
£30,183), (b) £1,269,785 (increase £41,685). » 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nots.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affized. 


May 6, 1907. 
10,457 Dopp. Device for controlling Cummin's sanding apparatus. 
10,469 Haun. Electrical vapour apparatus. 
10,470 Haun. Connecting electrical vapour apparatus with the conductors. 
10,505 Ввоскіє. Multiple carbon arc lamps. 
10,515 Beck & DEUTSCHE Beck-BoGENLaMPEN-Gas. M.B.H. Protecting 
the support of arc lamps with laterally-supported electrodes. 
(Date applied for, 5/5/06.)* t 
10,514 RonERTSON X KLaTzL Electrodes.” 
10,518 Lannina. Magnet boxes and armatures of magnets therein.“ 
10,522 LawRENCE. Pocket magnetic compasses,* 
10,537 Ноџсавтон. Telephone transmitters.* 
10,560 Browns.  Electrically-controlled railway block signalling, 
May 7, 1907. 
10,579 Вкп„вү. Manufacture of sodium by electrolysis. 
10,597 Taycor. Automatically operating electric switches for starting 
and stopping electrically-driven pumps.* 
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10,625 Mapatsr. Electric transmission of images. 

10,636 Brack & BLAck. Electric traction installation using contact boxes. 

10,638 CrowLBY & Somers. Coherera for use in wireless telegraphy. 

10,639 CRowLEY & Somers. Wireless telephonic apparatus. 

10,640 CROWLEY & Somzrs. Autographic telegraphs. 

10,641 MircBELL. Leakage detectors for surface-contact electric traction 
systems. 

10,605 Scholz. Regulating multi-stage gas and steam turbines. 

10,650 Dawson & ВискнАм. Electrical apparatus for transmitting and 
receiving signals. 

10.668 WiInTHER-Hansen & Beucusarn. Arc lamp.“ 

10,665 B.T.-H. Co. (A.E.G., Germany.) Switches, fuses and the like. 

10,666 В.Т.-Н. Co. (A. E. G., Germany.) Electric switches. 

May 8, 1907. 

10,670 WALKER & SPRINGTHORPE. Life-guard for tramcars. 

10,687 Brown. Electrical block signalling system for railways. 

10,694 Locks. Insulation for high-potential electric conductors.* 

10,699 MARRIOTr. Pitch product for insulating electric cable trenches. 

10,709 Braun. Electromagnetic brakes for railway and other vehi-les. 
(Date applied for, 18/5/06.)*t 

10,719 Mayes & FknRANTI LiMiTED. Electric motor-starters. 

10,741 BELLiss & Мовсом, June & Morcom. Turbines. 

10,742 Warwick. Wireless telephony. 

10,758 Оок. Fire-alarm systems. 

10,765 Елвоонлв. Brakes for tramcars. 

10,786 B.T..H. Co. (G.E. Co., U.S.) Signalling systems and apparatus. 

May 9, 1907. 

10,819 LAN DAU. Generation of steam and its application to turbines. 

10,827 SigmeNs Bros. Dynamo Works. (Siemens-Schuckertwerke 
G. m. b. H., Germany.) Systems for working electric motors.* | 

10,861 PuNGa. Direct-current armatures with multiple circuit multiple 


winding.“ 
May 10, 1907. 

10,931 CAMPBBLL. Incandescent lamp bulbs.* 

. 10,936 Brockie. Are lamp brake and focussing gear. 

10,943 Brown. Connecting up electric cables. 

10,955 Potrer, jun. Telephone switch-operating mechanism. 
applied for, 28/5/06.)*1 

10,966 OcLE. Automatic fire-alarm systems. 

10,969 Ети & GUILLEAUME-LAHMEYERWERKE AOT.-GEs. Repulsion 
electric motors, (Date applied for, 14/5/06).*T 

10,972 Pokz ELLAxTABRIK KAHLA, FILIALE: HERMSDORF-KLOSTERLAUBNITZ. 
Insulators for electric conductors. (Date applied for, 14/5/06.)*+ 

10,979 ScHALLER. Current regulation in electric installations. (Date 
applied for, 14/5/06.)*t 

10,991 DEwROURST. Signalling devices for tramways and railways. 

May 11, 1907. 

Electric lighting of specula. 


(Date 


10,995 KAPLAN & BATAULT. 
for, 14/5/06.)*t 
10,996 Mour. Are lamps. 
11,022 Hirst & LoEscHsR. Lghtning arrestera. : 
11,044 Tanner & CLAREMONT. Electric cables and the bonding thereof. 
11,066 LzirNER. Dynamos for train lighting. 
11,070 P.T..H. Co. (A.E.G., Germany.) Switch mechanism for con- 
trolling electric motors. 
11,071 ALLGEMEINER ELExtTaicitAts-Grs. Electrically- operated winding 
gear. (Date applied for, 12/5/06.)*t 
11,072 MancauLis. Plates for accumulators. 
May 13, 1907. 
11,079 Skieworts & Newsery. Contacts for electric conductors. 
11,086 Боилулн. Telephone receivers. 
11,099 Warr. Double-pole loose-handle magnetic blow-out circuit 
breaker. | 
11,109 Dunn. Overhead spring type of tension for carbon brushes. 
11,122 Szex. Accumulator plates. 
11,123 HUxGRRTORD. Electric conductors. * 
11,165 Girronp & Dixon. Lightning arresters. * 
11,165 HionriELp. Electrical distrioution. 
11,166 HicnrizLD. Generating high-tension direct electric currents. 
11,178 Happan. (Bergmann-Elektricitits- Werke A.G., Germany.) Fasten- 
ing metallic filaments in glow lamps.* 
11,185 Mavor, Hinp, & MavoR & COULSON. 
driven by alternating-current motora. 
May 14, 1907. 
11.195 Jonzs. Holders for incandescent lamps. 
11,197 Ермонрв, Haywoop & McKenziz & HOLLAND. Electrical contact 
maker. 
11,218 LEDwICH. Trolley head. 
11,219 Quicain, Surface condensers. 
11,229 Hewer X HEWER’s CAR Bopigs. 
11262 NonTHRUr. Electrical measuring instruments. 
26/5/06.)*t 
11,270 Енвнлат. Turbines. (Date applied for, 16/5/06,)*t 
11,285 SchNEIDER. Trolley wheels.“ 
11.288 Fyren. Alternate- current motors. 
11,289 O’Brizn. Control of electric vehicles and trains. 
May 15, 1907. 
11,347 Heys. (General Acoustic Co., U.S.) Telephonic dictating system 
and devices.“ 
11,353 DicBx & Bicas. Resistance of liquids and electro!ytes. 
11,362 Brockie. Magazine arc lamps. 
11,383 Baumann. Prepayment electricity meters. 
16/5/06.)* t 
11,402 RiLLiNG. E'ectromagnetic ignition device.“ 


(Date applied 


Speed contrul of bodies 


Covered car bodies. 
(Date applied for, 


(Date applied for, 


May 16, 1907. 

11,425 LaIDLAW X LAIDLER. Electrical resistances. 

11,450 McCLELLAND, jun., & KBATr. Arc lamps. 

11,459 & 11,520 Тосккв. Electric switches. 

11,471 Сожрев-Согез. Electro-deposition of metals. 

11,475 Sismess-ScHUCKERT WERK G. M. B. H. Operating devices for 
switches. (Date applied for, 16/6/06.) f 

11,476 Kay. Dynamo-electric generators and motors. 

11,478 IuRav. (Society of Chemical Industry in Basle, Switzerland.) 
Electrolytic oxidation of isoborneol to camphor. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 


25,152 LLOTrD. Electrical ignition of internal combustion engines. 

23,505 MoRcAN CRUCIBLE Co. & Sres. Commutators for electrical 
generators. 

25.772 RrrrER. Foundations for trolley standards and telegraph poles. 

24,694 BsRoLUND, HJORTH & LjUNGMAN. Microphones. 

25,200 AIcmELE. Electric driviag of winding engines. 

25,580 WiLEMAN. Prevention or но of skidding of vehicles pro- 
pelled by electricity or any other motive power. 

25,410 Оввак. Celluloid boxes for secondary batteries. 

24,122 RUTHENBURG. Magnetic separators. 

25,984 BNEE. Wave-propelled or current motors. 

25,994 Колкі. Soldering incandescence filaments of incandescence lamps 
to conducting wires. (Date applied for, 20/1/06.) 

26,086 STEIGER & BzsANcON. Electric winding mecbanism for clocks. 
26,148 Susmens Bros. Dynamo Works, JENKIN & LyDauL. Controller 
systems. | 

26,929 RoacH. Electric furnaces. 

26,941 Mezirowsky. Apparatus for forming insulation tubes. 

26,985 Sizmens Bros. & Co. & FERREIRA. Apparatus for detecting 
whether railway or like points are in their correct position and 
an electrical switch for use therewith. 

26,990 NoxgaceratH. Frequency-changers for electric currents. 
applied for, 4/12/05.) | 

27,076 М ER. Vapour electric convertera. (Date applied for, 
5/12/05.) 

27,499 Ges. SIEMENS X Co. Manufacture of dynamo brushes, sliding 
contacts or the like from carbon. (Date applied for, 16/2/06.) 

27,684 Bruon. Electric time switch. (Date applied for, 29/3/06.) 

27,714 AKTIEBULAGET SVENSKA ELEKTRISKA URFABRIKEN. Electrical 
clocks. (Date applied for, 6/12/05.) 

27,934 Von BrockporrF. Electric resistances. (Date applie і for, 8/12/05.) 

28,018 ALLGEMEINE ELEKTRICITATS-GES. Centrifugal pumps, fans, and 
the like. (Date applied for, 9/12/05.) 

28,227 Носонтом & Putrer. Hand telephones. 

28,342 TRHIROT & Macae (called Noucu1EB). Electrolytic production of pure 
tin. (Date applied for, 26/3/05.) 

28,562 Frigp. Кворр A. G. Automatic starter for continuous current 
motors. (Date applied for 22/5/06.) 

28,897 CowPRER.CoLEs. Electrical deposition of iron. 

29,201 ALLGEMEINE ELEKTRICITÄTS-GES. Meters for electricity. 


applied for, 28/12/05.) f à | 

29,317 Gappa & Conti. Turbines. (Date applied for, 23/12/05.) 

29,452 LIVINGSTONE & Dickinson. Street or station indicator for electric 
tramcars and subway cars. 

29,494 Isanta-ZAHLERWERKE GES. Electricity meters for testing purposes. 
(Date applied for, 27/12/06.) 

29,545 ScHEIBLEB. Tool for examining electric conductors. 

29,771 ALLMÄNNA SVENSKA ELEKTRISKA AKTIEBOLAGET, Multiple-unit con- 


trolling systems. (Date applied for, 2/1/06.) 
1907 SrECIFICATIONS, 


596 CowPER-CoLEs. Electric furnaces. 

1,070 GairritHs. Electric candle lamps. 

1,085 CowrER-CoLzs. Magnetic separators. . 

1,658 GronwaLL, LINDBLAD & STALHANE. Electric smelting furnaces. 
(Date applied for, 26/1/06.) 

1,801 Dorman, SMITH & Bacas. Switches. 

2,555 HILTON & Dawson. "Trolley wheels. | 

3,247 King. Electrical contact device for the ignition of explosive 
charges. ки 

3,757 Brown, Brown & GRrskr. Guards ог cages for use with incan- 
descent electric lamps. | 

3,904 Latour. Dynamo-electric machines. (Date applied for, 16/2/06.) 

4,180 ALLGzMEIAE ELEKTRICITATS-GES. Centrifugal pumps or com- 
pres:ors. (Date applied for, 20/2/06.) 

4,265 ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. Current collectors for 
electric vehicles. (Date applied for, 25/2/06.) _ 

4,609 Dunoyer. Electromagnetic compass. (Date applied for, 5/5/06.) 

4,814 Siemens X HALSKE A.-G. Manufacture of filaments from tungsten 
or mixtures thereof with other metals. (Date applied for, 
10/3/06.)t 

5,345 ALLMÄNNA SVENSKA ELEKTRISKA AKTIBBOLAGET. Electric furnaces. 
(Date applied for, 7/5/06.)t . | 

5,849 MuLLkR. Magnetically releasable locking device for minere’ 

lamps and the like. 

5,946 FicHELSCHEER: & BERGHEIBEB. Safety device for tram-care. 

6,527 ALLGEMEINB ELEKTRICITATS-GES. Instruments for registering the 
use of electric current in electrically propelled vebicles. (Date 
applied for, 27/3/06.) 


(Date 


(Date 


7,861 WzNNsTROM. Jewelled bearings for electrical instruments. 
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COMPANIES’ MEETINGS AND REPORTS. 


— dj ——— 


ALUMINIUM CORP. (LTD.)—At the statutory meeting on Wednesday 
Sir James Sivewright said the company was formed to acquire certain 
freehold land and extensive water rights in Wales, to establish works for 
the manufacture of aluminium, «о. The original idea was to lease the 
water rights, but eventually freehold land was acquired with the whole of 
the water rights for £55,000. A portion of the works was under 
construction, and would be finished within 12 months, and the 
whole of the contract in connection with the North Wales in- 
stallation would be completed within two years. Satisfactory arrange. 
ments had been made with the North Wales Power Co. for the supplv to this 
company's main station at Dolgarrog of power equivalent to 1,600 n.». 
Therefore, instead of having only 6,000 H. P., which was the amount men- 
tioned in the prospectus, they would have 7,000 н.р. available in North 
Wales alone when their works there were completed. In addition, the 
board had made arrangements for the supply of power from the New- 
castle-on-Tyne Electric Supply Co., and had acquired suitable land on the 
Tyne for their business. By the end of this year or early in 1908 the 
company should be able to put its product on the market, and the output 
should go on steadily increasing from that time. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—At a meeting of the 
ordinary shareholders on Friday a resolution was passed reducing the 
capital of the company from £660,000 to £489,512 by cancelling capital 
lost or unrepresented by available assets to the extent of 133. 4d. per 
share upon the issued shares of each class, and for incre asing the non- 
cumulative dividend upon the preference shares from 6 to 7 per cent. At 
& subsequent extraordinary meeting of the company the resolution was 
approved. 


CENTRAL LONDON RAILWAY CO.—At the meeting on Wednesday Sir 
H. Oakley said the 5 working costs had decreased, as had also 
the consumption of coal. By the adoption of an improved furnace they 
were enabled to burn a commoner coal, and to save both in the price and 
quantity consumed. There had been a steady and growing diminution 
in the number of passengers carried. The decrease iu the half. year re- 
presented 2,000,000, or about 10 per cent. The money loss in direct fares 
was £16,000. On the other hand, expenses had been lessened by about 
£4,700, but there was an addition of about £374 for rates and taxes. 
There was no apparent reason for the deoreased revenue except the in. 
tensely-increased competition that pervaded the whole of London. There 
was at least 20 per cent. more omnibuses and motor cars running between 
Holborn and the Marble Arch than there were & year and a half ago. 
The Board had been obliged to recognise that their average fare of 2d. — 
convenient, simple and nice as it was to carry on the work of the line— 
would have to be modified, because in the face of the competition, it was 
unprofitable. The cbange iu fares came into force on July 1, and on the 
whole he thought he was justified in saying that that experiment promised 
to be satisfactory. They were receiving through the additional 14, charged 
on some fares something like £66,000 or £70,000, without any additional 
cost, and that, to some extent, compensated for the loss in other direc- 
tions. They also found that the loss was not continuing. Its ratio was 
diminishing, and it appeared they had reached the bottom of the change 
resulting from competitive fares. 


GREAT NORTHERN & CITY RAILWAY CO.—At the meeting on Friday 
the Earl of Lauderdale referred to the cotnpetition of the electric tram- 
ways, and said the rates charged by the company were too low. The 
tramways were constructed at an infinitesimal cost, compared with the 
capital cost of their line, and they adopted the same fare for the same 
distance, The directors did not think the fare was one which would 
really pay, and they trusted that, as soon as an intelli gent investigation 
of the actual expenses of working the tramways in London had been 
made, those responsible for the tramways would, by shortening their 
distances, ensure a remunerative rate. The most remarkable feature of 
the half-year's traffic was the large increase in 14. fares and the decrease 
in the 2d. fares. 


LIVERPOOL OVERHEAD RAILWAY CO.—For the half-year ended 
June 30 gross revenue receipts amounted to £38,246. 10s. 4d., and work- 
ing expenses to £30,035. 6s, 7d. 5,423,595 passengers were carried, 
against 5,445,100 in June balf of 1906. Passengers carried showed a de- 
crease of 21,505, but total receipts increased by £463, and expenses were 
reduced by £265. The through traffic to Southport and Aintree in con- 
nection with L. & Y. Railway continues to make slow but steady progress. 
After paying working expenses and deducting interest on mortgage deben- 
tures and on calls paid in advance (£4 329. 8з. 2d.) and taking into 
account £4,246. 9a. 6d. from December 1906, £8,218. 5s. 1d. is available 
for dividend, and the directors recommend the dividend of 5 per cent. 
per annum on the preference shares (less tax), leaving £4, 452. 8з. 1d. to 
be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


CHISHOLM MEG. Co. (LTD.) (94,410.)—Reg. July 31, capital £10,000 in 
£l shares, to acquire the business carried on at Birmingham as the 
Cbisholm Mfg. Co., to acquire certain patents granted to G. Chisholm, 
and to carry on the business of electricians, manufacturers of electrical 
accessories, brassfounders, &c. First directors C. Н. Williams and G, 


Chisholm (managing director). Reg. office, Providence Works, Fleet- 
street, Birmingham 


FOSTER ARC LAMP & ENGINEERING CO. (LTD. (94,371.)—Reg. 
July 29, capital £20,000 in £1 shares (5,000 6 per cent. cumulative 
preference), to carry on the business of arc lamp manufacturers, elec- 
trical engineers, electric lighting contractors, cable manufacturers, electric 
fittings, storage battery and carbon manufacturers, &c. First directors 
M. V. Ely and E. R. Grote (managing directors) and E. Dobson. Reg. 
office, Worple Arcade, Wimbledon. 

NILMELIOR (ENGLAND) LIMITED. (94,441.)—Reg. Aug. 1, capital 
£5,000 in £1 shares, to acquire the sole agency for the British Empire 
for the sale of accumulators, magnetos, contact coils and other articles 
for the ignition of explosive engines and accessories thereto, and other 
goods manufactured by Socióté d'Eleotricité '* Nilmelior," of Paris, and 
to carry on the business of dealers in electrical goods and appliances. 
First directors, А. Michel, R. Schoeller, W. R. Elderfield and W. Н. White. 

RHONDDA TRAMWAYS ELECTRIC SUPPLY CO. (LTD.) (94,470.)— 
Reg. Aug. 2, capital £100 in £1 shares, to build, construct and equip a 
generating station for producing eleotrical energy, to supply electricity 
to the Rhondda Tramways Co., to adopt agreements with the Rhondda 
Tramways Co. and the National Electric Construction Co., and to carry 
on the business of electricians, electrical engineers, &з. Reg. office, 
Qaeen Anne’s Chambers, Westminster, S.W. 


STATUTORY RETURNS. 
CAMBORNE ELECTRICITY SUPPLY (LTD.)—The capital in return to 
May 23 is £10,000 in £1 shares, of which 607 have been takenup. £605 
has been received, leaving £2 in arrears. Mortgages and charges, nil. 


FLADBURY ELECTRIC LIGHT & POWER OO. (LTD.)—In return to 
June 6 capital is £2,000 in £1 shares, of which 855 have been taken up 
and paid for in full. Mortgages and charges £300. 

STANDARD ELECTRIC CO. (LTD.)—Return to July 22 gives capital as 
£10,000 in 5,000 preference and 5,000 ordinary shares of £1 each, of 
which 3,077 preference and 5,000 ordinary have been taken up. £1 per 
shares has been called up on 4,177 and 10s. per share on 400, resulting 
in the receipt of £4,377. 3,500 shares are considered as fally paid. 
Mortgages and charges £3,500. 


TWICKENHAM & TEDDINGTON ELECTRIC SUPPLY CO. (LTD.)— 
Return to May 23 gives capital as £25,000 in 5,000 shares of £5 each, of 
which 127 have been taken up. £5 per share has been called up and 
£635 has been received. Mortgages and charges nil. 

URBAN ELECTRIC SUPPLY CO. (LTD.)—The capital in return to May 23 
is £650,000 in 80,000 ordinary and 50,000 preference shares of £5 each, 
all of which have been taken up and paid for in fall. Mortgages and 
charges £275,000. 

WOODHOUSE & BAILLIE RIVIERA CO. (LTD.)—Return to May 13 gives 
capital as £50,000 in 16,000 first preference, 20,000 second preference 
and 14,000 ordinary shares of £1 each, of which 14, 700 first preference, 
4,000 second preference and 4,000 ordinary have been taken up. £l per 
share has been called on 14,700 first preference, resulting in the receipt 
of £14,660, leaving £40 in arrears. £8,000 is considered as paid on 4,000 
second preference and 4,000 ordinary. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 

LOWNE ELECTRIC CLOCK & APPLIANCES CO. (LTD.)— Particulars of 
£1,000 debentures, created by resolution of May 13, 1907, have been 
filed, pursuant to sec. 14 (4) of the Companies Act, 1900. Property 
charged, company’s undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. 


CITY NOTES. 
—— 

MEMORANDA (Aug. 8).— Bank rate 4 per cent. (since April 25, 1907), 
Price of silver 81154. per оз. Consols 812 —817 for money, 81; —82 for 
account ; 24 per cent. annuities 794—804. Consols Pay Day, Sept. 2; 
Stocks and Shares Continuation Days, Aug. 13 and 27; Ticket Days, 
Aug. 14 and 28; Pay Days, Aug. 15 and 29; Mining Share Carry-over 
Day, Aug. 12. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
directors have declared interim dividends for the half-year ended June 3? 
on the ordinary shares at the rate of 9 per cent. and on the ргеѓ‹ гепсе 
shares at the rate of 7 per cent. 

COMPANIES REGISTERED IN 1907.—The editor of the ‘ Investors’ 
Guardian " has prepared an analysis of theregistration of new companies 
at Somerset House, London, during the first half of 1907, the compiler 
claiming that evidence is found in this list of new companies of a re- 
covery in joint-stock activity. So far as the electrical industry is con- 
cerned there is no evidence given, but, on the contrary, the figures show 
a large falling off in the capital invested in joint-stock electrical enter- 
prise. For the six months, January—June, 1907, the electrical industry 
stands for £1,431,030, compared with £2,088,055 for the first six months 
of 1906, and £3,206,425 for 1905. The total number of companies regis- 
tered during the six months increased from 1991 in the first half of 1905 
and 2,255 in 1906 to 2,479 in 1907, and the total capital issues for the 
same periods show very large increases, so that, aa far as joint-stock enter- 
prise is concerned, the electrical industry shows a considerable set-back. 

ELECTRIC EQUIPMENT & SECURITIES (LTD.) -A meeting of this 
company was held on Wednesday, but the proceedings were private. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors have 
declared an interim dividend of 3 per cent. per annum. 

TYNESIDE TRAMWAYS & TRAMROADS CO.—Dr. J. T. Merz stated at 
the meeting on Tuesday that there was an increase of £693. in traffic 
compared with the corresponding period last year. The receipts per car- 
mile were 8:8d., against 8˙ 3d. A dividend at the rate of 2 per cent. per 


annum was declared. 
— —— — E ттл ::a) . .. À—X c7 — 
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ELECTBIC TRAMWAY AND RAILWAY TRAFFIC ELECTRIC TRAMWAY AND RAILWAY ТБАРРІО RECEIPTS. 
RECEIPTS. Wek | B ue AconzoATE. 
< ended. 8 (a) No of) 4 t. Ino. or 
Week q Inc. AGGREGATE. ска. moun | Bes, @ 
Line. 8 or рес. „%∘:e— e 
ended. (a) No. of Inc. or | £ 2 
8 weeks |: Amount. «| Dec. (a Southampton July 31 1,193 | + 5222 TA 
mun oo ы P а ) Southend Corporation ..... „ Bj 4% . % 18 | вәт „ 
ut etropolitan ......... Б 6 912 | ＋ 370) 29 23,133 |+ 2,911 
Aberdeen Corporation. S July 31| 1,528 | + 9 9 13,728 |- 16 | Southport Tramways......... „ 26 374 - 28| 39 8,253 |- 545 
Airdrie ............ „„ 26 180 | - 12 | 29 6,499 |+ 4 South Staffs... „ 26 869] + 18 | 29 95,864 |+ 1,796 
39 | 16,137 | + 2,631 | 30 | 194,097 |+ 51,488 Btalyb'dge, Hyde, &c., Jt. Bd. sis rae a: А ae ox 
55 Aug. 5 16.755 + 2,149 | 31 | 510,252 |+ 53,677 | Stockport Corporation ...... | » is E 28 si | 
Ashton-under-Lyne Corp ... i 3 399 | + 21 19 7,497 |+ 758 Sunderland Corporation ie гаг Aug. 4 1,560 | — 15 18 96,014 |- 272 
Ayr Oorporation 1 T 3 431 | — 16 13 4,666 |— 175 Sunderland and s aste July 31 $61 | + 123 31 13,666 |+ 1,761 
Baker anes Waterloo Ry... Е i 2 159 + 1,061 ү К: + ы o anges oo a КЕТЕТ „ 26 1,013} + 101 29 24,882 {+ 8E4 
72585 . July - 2 , — on Corporation " з she 777 ass 
Bath Жең Trams, Lid.. „% 31 905 | - 145 31 23,590 — 636 Tynemouth and Disiriet ... ji 2 419 | - 20 | 99 6,046 |- 687 
Birkonh ration ... xis 2% ie РА уз 5% eside 8 466 | — 19, 81 14,206 1 
Birmingham Corp ration... Aug. 3 | 6,135 - 18 | 107,747 > Victoria, Elec. Supply Co. ot June 30 641 | + 5| 14 11,870 н ET 
pases кин ccs b ee alu man анши es. SUME Bae eae Lone 
urn Corporation. ?, , ® оп ......... " - | T Я 
Blackpool Corporation ...... Aug. 1 1,902 | — 160 | 17 19,982 |- 1,765 Warrington Corporation. Е 1 383 | + 15 i 6,774 |+ 243 
Black pool and pio „ 8| 1,319 | - 99 5 5,802 |- 1,864 West Ham Corporation КЕН 101 E nnus + 34 18 42,879 [ 1,160 
Blackp'lSt. Anne’ ytham oe ane 5 - өө sus eston-super-Mare ......... u 4 3 - 32 9 3,006 |- 382 
Bolton Corporation. 4| 2864| + 625 | 18 | 41,699 |+ 2,080 Wolverhampton CO. . s 26 473 | + 25 | 29 13,017 [+ 686 
Bournemouth Oo ration.. July a 2 + 85 ти ed t 578 . Согра.. өз „ 81 853 | + 12 2 1,706 |+ 24 
Bradford Corporation........ Aug » - 0 ’ + orcester T ian 26 814 | - 87| 29 7,880 |- 254 
Brighton Corporation ...... „ 41 1,147 | - 234 | 18 16,613 |- 1,740 | Wrexham. sided » 26 117 | + 1} 29 | 2,923 |- 36 
Brisbane Trams .. 8 М is M i " Es Yorkshire W.R. Trams.... Aug. 1 1,920 | 4 313 31 | 34,837 : 
Bristol Trams & Carriage... „ 2| 6,321) - 185| 4 16,487 |— 659 | YorkshireWoollen District. | Ju 26 1,933 ' + 46 29 ' 37,958 f 1,353 
Buenos Ayres 5 p nce = P pe = (a) е comparisons are with the correspording period last усаг. * Partly 
Burnley Corporation ......... |o» 3| ттт | % | 18 | sre |+ 205 electrical n u 
Burton Corporation . . ad Es : 322 | - 29 5 5,331 - 281 22 I 
Bu ration . .. July 2 157 T 18,780 dies 
Calcutta Tramways Go.... Arg. 3 п46,594 | 4 n1,517 1 ug. |+ nitas COLONIAL AND FOREIGN INVESTMENTS. 
Oamborne-Redrun 5 133 | - 1 3.607 |+ н | uas ^^^ ̊[ i — Friese iz Divi. | BUSINESS 
Cardiff Corporation 5s 3 2,254 | + 15 18 40,345 | + 2,286 2 ӨГҮТ- МАМЕ Wed. VIA аА р 5 
Ca vehill... .| July 96 126 - 10| 29 2,188 |+ 97 | = pap 3 Aug. 7 ED Doy. | Avo 7 
Central London ‘Railway .. Aug. 3 4,828 | - 866 $ 26,619 |- 1,945 E ——— — 8 
OharingC.Euston&H'stead| „ 3 | 2,375 E 5 | 19,820 iss ELECTRIC RAILWAYS, High-| Low- 
Chatham & Dist. Lt. Rye... » 1 774 | + 38 | 131 21,582 |+ 1,802 8. &c. & s. d. est. | est. 
City & South London Rl... 4 2,804 | + 622 5 15,651 |H 8,23? 5 40 Anglo- Ta u U. Kere, Ee 83—88 4 12 € | Ap, Oct At tii 
City of Birmingham ......... July 26 | 3,830 os 29 81,333 sis Б 2/9 Do. 54 per Cent. Cum Pref. | 6 —0g° | 4 8 0 | Ja, Jul] 6 10 
Colchester ration ...... ug. 1 335 | - 244 ка m St. 67 Uo. Permanent 6% Deb. Stock.. 131 —134 | 4. 9 9 |J u, Dec . 
8 Cb 8 М ).. d Elec. Trane. 6% Deb. 102 —105 | 4 15 0 | Ja, Jul 
on Corporation. = ; — . re — 4 1) B. Ju 22 is 
. duly 28 ‘500 - 37 15 b = 2 &| 2/0 „ ‘Electric Trams. Татев. а i j 
ver eee ma D X "T = 2 19 es oe 
Dublin & Lucan ден | » 2 153 | + 6 5 703 |+ 18 b 9/6 | Do. 5 рег Cent. Cum. Pref. 415 5 10 0 My, Nv| 415] .. 
Dublin United .. serai 2| 7,159 | + 1,498 | 15 31587 |+ 8,232 | St. 447 | Do. 4} per Cent. Db. Prov. Certs.! 96 —100 | 4 10 0 Ja, Jul] .. T 
Dudley Stourbridge 088828 uly 26 854 | — 103 39 24,316 — 608 St. 77 | British Columbia El. Ry. Df. Ord. | 127 —182 | 4 3 6/Mr,Spt} ·. s 
Dundee Corporation.. . 31 1,108 | ~ 83 | 11 12,01 |t 311 | St. tZ | Do. Pref. Ord. Stock 1) —114 (4 7 6|My,Nv| > oe 
East Ham Council.. ..... Aug. 3 927 | + 9| 18 16,601 |- 392 [St. 57 | Do. 5% Cum. Регр. Pref. Stock..| 108 —116 | 4 14 6 Ja, Jul 
Falkirk an ra july 21 3 — 5 | soo] 4% Фо; Vancouver Bower Deb a 100—100 1 3 0 4, set 104 Z 
"өтөөө зө” eee ave TID eee А А а — oe 
Gateshead & Dist. Trams...| ,, 26 | 1,019| — 25 29 29,191 |+ 670 5 3/0 Buenos Ayres & Belgrano Ord. .... 4i - 811 9 AD. 00 44. 44% 
сет Corporation... ...... Aug. : m t pU E: 3 H na : 2 ро, б рег Cent. A Cum. Pref. | { = 514 0/Ap,Oct ej « 
Gravesend — Northfleet.. ER July 26 374 | - e, 29 6,923 — 1| St. 5% Do. 5 per Cent. ] Debs. . M 105 116 2 Е 0 Ар ш ie "ds : Hs 
6 Aug. : M + 38 : A t 155 | St.| 5% | Do. 5 per Cent. 2nd Debs. (red.) 100 —103 4 17 0 Ja, Jul 
. о егп, cca у, с. 99 ? eee r] eae St. Ц 
Greenock & Fort Glargow...| July 26| TT — "39 9 | 19,376 |- 51 TA) genos ATIS Ме ышк ОРО Ja, Jul A 
Halifax Corporation . ...... = e ne 8 ee oe 1% | 54% | Buenos Ayres Grand National 53 
abet ae joc. Trams Ga NS i es - 2155 1 8.125 |- 473 rer Cent. Pref. Debs. ............... 99 —103 | 6 7 0 Ja, Jul : 
gs Elec. Trams ug. , t 4 17 6,145 |+ 2,015 | 100 ex | Do. 6 per Cent. Ist Deb. Bonds.. 101 —103 5 14 0 | Ар, Осі · °° 
Hong Kong .. ИИТ : 7,481 | - $23 id $+ 834,486 b саев Tramways (1 (о 137,610). 74—8 5 0 0|Mr,Spt ve 
Huddersfield... оого сов „„. 99 1,664 + 75 18 28,741 + 1,084 100 15 Ро. ет Cent. Cum. Prof. desea 5 — 52 4 13 0 Ja, Jul ! = ee 
Hall Corporation... e| o 3 3,460) + 57 12,925 + 3,405 ge 44% | Do. 105 Ist Deb. Stock (red.) .. | 10¢ —108 4 Б 0 Ja, Jul — 
ord District VOUNCLE ...... ves ove eee oe E ^| .. | Cape Electric iram phares ......... — - 
Ilkeston District Council . July 81 | — 146 | ͤ 5| 18 $568 |+ ^ 158 %% ee MM LRL 5" му | 96 
А n 3 ae 59 | 18 , 25 -- | 6% olom т. & Ltg. 5% 1st Mt. Db., 91 5 2 0|My, Nv — 
Ipswich Corporation mon ug. : 1385 2 3551] ae dd - Ыз 1 6% | Havana Elec. Ry. Con. Mt. 57 
1 —— өө» July 26 "135 99 3.499 10 5 ы, 9975115 ie T up. Bds. d 83 —88 514 0 | Fb, Aug oa 
Keighley Corporation а Aug. 1 177 | - 16 5 786 4 23 5% b» Deb, Stock 5 per Сем. 8) —98 5 6 8 Ja, Jul ~ 
Kidderminster & District. July 26 153 + 7) 29 3,277 |- 153 | 8) 6Y Do. 6perCent."B" Ditto С 78 -82 7 6 0 Ja, Jul 
prr gms. pne didi тар T E а ^8 i E. 1/0 xa Elec. Tiama: Ord 555 Tati 315 0|July..| > oo 
Lanarkshire Trams Оо. „ „ ire] + “ass | at | asus |+ 3.46 | Bt] 8 Do 5 per Cent. Reg. Mort. Debo 99-99 |5 2 o|JaJu| у. | — 
Lancashire United... July d o Е 33 2 1455 + 5 St. 57 Madras lec. Trams. 5% Deb. Stk. 96 —19 |6 1 0 Ja, Jul] 97 
Leeda Corporation . . Aug 3| 6,988] 4 410 18 118, f 4.861 OO) 40 | Montreal Be. (uu e рег) 701 108 4 T 6 ru, A 
one . 1890 je ys » (1922) ..................... = », Aug} -** ee 
Leicester Corporation . өөө ” Н 2,346) + l8) 5 11,492 |- 760 [St. (7 | Perth E. Trams. Ist Mt. Db. Stock] 100 —104 | 4 13 0 Ja, Ful. e e ses 
eee duy 2 126 + 15 | t2 6,485 |+ 6i | ..| эу | Buo Paulo Tramway, Light & Power i 
Liverpool Overhead Riy....| Aug. 4| 1,657 | + 97! 5 #482 ^R 640 ee M cnc quc i ced s 
Liverpool Corporation . July 27 | 1483 | - , 3| 30 | 332,073 |+ alas — BA ‚ б per Cont, 1st Mt. 3600 Db| -t 5 5 0 | Ju, Dec в 
®London County Council . ree 27 | 31,907 | + 4 450 i 530, 130 Е £0,829 
London United .............. Aug. 2 7,691 | + 599 31 193,303 1+ 4,909 
Lowestoft .. „„ „ 361 + 14 7.61 |+ 913 | ELECTRICITY SUPPLY. 
Maidstone Corporation... — sé 3 143 | + 7 18 2,016 |- E7 
Manchester Corporation „„ 3 14,995 + 774] 18 | 266,061 |+ 21,029 5| 8/0 Adelaide Elec. 8'ply Co. 6% Cu. Pr. 7184 514 O|Mr,Spt| ..| e 
Mersey Railway . Eod ae 3 1,874 | + 156 5 9,223 + 862 10 4/63 t Bombay E. S. & T. 6 Cm. Pf. £5 pd. 71—8 5 16 6 he “г Я 
Merthyr.. Bit n 7 July 1 : n ps ae 9045 |+ 307 BE 14% | a М, рог Cent рер. Stk. nu 95 —97 |412 9 Ja, Jul | 941 
Metro politan way ug ; + 5 › 8,99 7 24 l alcutta Elec, Supply Or T 
Metropolitan Elec. Trams.. . July 26 5,161 | + 1,341 | 29 199,452 |+ 27,696 | r ОКК tay E 001-73 5 8 3 Ар Oct| 71 7A 
Middleton... — рүн 26 429 | + 18 29 10,160 |- 182 5 9/3 Шо, (80,001 t» 100,000) . 01-71 ЧЕ 8 Ту 014 
Nelson Corporation ......... Aug 3 154 | + 20 | 19 2,780 1+ 38 | & 5 City of Wellington Elec. Lt. and 
Neweastle-on-Tyne Corp. .. а „ 31,110 4 26] 1$ 75,270 |+ 325 5 E рег осо Reg. 18, Aust 59 —53 411 3 Ja, Jul] ..| -. 
Newport (Mon.) . „ 38 703 | + 37 | 18 13,074 ＋ 1,567 бо ес. Ltg. rac. Со. of Aust | 
Northampton Corporation. ws 2 453 | – 37 | $18 7,837 |- 393 | | per Cent. Cum, Pref. ...... 24 23 "T Fb, Au“. es 
Oldham, Ashton & Hyde... July 26 661 | + 59 | 39 17,429 |+ 225 | Bt. 57 | Do. 5 per Cent, Deb Stock... 8)1—:95 | 5 11 6 Ja, Jul EN us 
Oldham Corporation KS Aug. 4| 2016| + 2019 36,552 |+ 2,368 [St. 5% дй S жун rd Victoria 6 per Р Be atta 
Perth (N. B.) Corporation. Е " p : ent, Ist Mort. Deb, $ 944 - 3 6 Ја, Jul| .. 
Perth (W. A.) Elec. Trams...) „„ 2| 1,327 - 48 381 41,263 |- 1,514 | St. 6% | Indian Elec. Sup. & Trac, Co. Deb. 
5 * July 26 130 | — 27 | 29 3,931 |- 15! ones Ph Б diet dde p M 103 —106 | 5 13 0 Ja, Jul 
Ропіургі istrict Coun.. - 305 T SN n vs 33 Һа!доогпе Elec ower g © 
Portsmouth e ..| Aug. 3 2,409] - 196 18 36,334 |- 1,819 per Cent, Cum, Pref. ...... — "m Ap, Oct 
Polterlen eee ees] July 296 |. 1903] + 9729 54,592 |+ 1,439 | St. 5% io s E sd Б per Cent. P б 
Preston rporation оаа in is с n - zd onstn. De 94 —97 |5 8 0 Ap. Oet 96 
Rotherham кириш Arg ] 697 | + 69 | ¢18 10,447 14 1,528 1 0/5 River Plate Electricity. Co. Ord. 8-3 3 6 9 April.. Ы 
Rothesay ...... ess July 26 664 | - 36 | 29 5,745 |- 290 1123 Do. 6 per Cent. non-Cum. Pref... &-—1 6 0 о May 33 
Salford Corporation| mo Aug. 5 5,27 | - l| 18 85,824 |+ 1,517 | Bt. 57 Do. 5 per Cent. Deb. Stock 9» —98 | 5 2 0 Ja, Jul i 
Sheerness ......... — — . . July 24 68 — 8, 29 1,605 |- 12 5 3/0 Воно Elec. Co. 6% Pret. (1-20,000) 5 —5 |5 9 6 Ap, Oct 
Sheffield Corporation.. „зе Aug. 4 5,635 | + 131 19 105,240 i+ 4,484 .. 5% | Shawinigan Water & Power 5 per 
_Singapore Tramm „ 3 f |+ $111! |. 18 8171, BW + 23,885 E NEN Cent. . Bds,, Scrip .. КОО ОШООО 99 —101%| 419 0 Ja, Jul 2 


(a) Tbese comparisons are with the corresponding period last year. «| Plus 3 days: 


* [n calculating the yield, : allowance bas been made for accrued interest but not 
* Partly electrical. Minus 3 days { Minus 2 days. 5 Plus 2days. d : 


for redemption, t Ex Dividend. 
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m | LAST 
Ё (Огут. МАМЕ. 
2 |DEND 
ELECTRICITY SUPPLY. | 
Jo Sup. Ord... 
10 40 Do. 4} per Cent. Cum. Pref - 
10 6/0 | Do. 6 per Cent. Cum. Second Pref. . 
St. 437 Do. 4) per Cent. Deb, Stock (red.) 
5| 3/6 | Bromley (Kent) El. Lt. & Power Shares 
St. 417 Do, lst Debs, 
5 5/6 Brompton & Kensington Elec. Sup. Ord. 
5| 3/6 Do, T рог Cont, Brel i.i ees е айан nds epe 
St. 4X | Central Elec. Sup. Co.42 Guar. Db.Stock 
5 2/6 | Charing Cross(W.End & Cit y)EI. TUB Co. 
5 2/8 Do 44 per Cent, Pref. ..... 
St. 4% | Do. 4per Cent. Deb. Stock (red. З 
5 2/3 | Do. City тарыш мс Cm. Pref. 
5 2/3 | Chelsea Electric Зарр j 
St. ux Do. 44 per Cent. Beb. 86 Bock (red.) . 
10 City of London Electric Lighting Ord.. 
10 90 Do. 6 per Cent. Cum, Pref, ............... 
St.| 5% ге р per Cent. Deb, Stock (red.). 
St. 44% | (iper Cent, 2nd Deb, Stock (red. | 
5 57 | Counts SP De rham Elec. Р.Р, Ord.. 
5 57 | Do. 5 per Cent, non Cum. Pref. . 
1: 4/0 tCounty of I ondon Elec. Supply Ord...... 
10 60 f Do. 6 per Cent. Cum, Pre Ж 
St. 44% Do. 427 Deb. Stock (all aid) (red.). 
St. 44% Do. Second Deb. Stock Prov. Certs,... 
Б 3 Ч Folkestone Electricity Supply Со, Ord 
5| 2 Do. 5 рег Cent. Cum. Pref. ............... 
St. 434 + Do. 44 Ist Deb. Stock (red)............... 
5 5/0 Hove Electric Lighting Ord. 
5| 5/0 tKensington & Knightsbridge Ord......... 
5 6% Do. б per Cent. Ist Pref. ............ ...... 
St. 4°/ + Do. 4 per Cent. Deb. Stock (red. ). 
St. 4% | Kensingtn. & Kngtbg. Co.& Notting - 
| Co. (Joint Station) 47 Deb. Stock eret uL 
3 2/42 London Electric Supply Ord. , 
5 3/0 | Do. pe CODE a улуна шы 
St. 4% Do, ver Cent. Ist Mort. Deb 
5 3/0 tM оро itan Electric Sup, Ога, 
5 2/3 Do, 44 per Cent. Cum, Pref. 
St. 437 Do. Mu Cent. Deb. Stock 1st Mort. 
St. i Do. 84 рег Cent. Mrt. Deb, Stock(red.) 
100 Midland Elec, Corp.for P.D.1stMort.Db. 
10 5% | Newcastle & Dist. ice. Ltg.Ord.(£9 paid) 
100 437% Do 4% per Cent. Deb. ..................... 
5 SZ | Newcastle Elec. 5 — Ord. 
5 5% Do. 5 per Cent. non Cum. Pref. . 
100 7 t Do. 4 per Cent, Mort. Deb. red. 1907. 
1 8 % | Rr Counties Elec. Sup. . E 
100. 447 + Do. ег Cent. Deb. . .. .. . . . 
10 НЬ, ill Electric Ord..................... = 
5 И 8 Oxford Electrie Ord. . ее 
St. 4% Do. 4per Cent. Deb. Stock | 
5 tSt. James’ & Pall Mall Elec. Ord.. | 
5 3/6 it Do. 7 рег Cent. Pref, .. ... * 
St. 34% | Do. er Cent. Deb. Stock (red.) 
BV as | вий Markets Electric Sup. Ord.. 
St. 4% ү Do. 4 per Cent. Deb. Stock.. 
5| 8/0 | South ! ondon Electric Supply Ord) osa 
1 0/6 | South Metrop'n Elec. 
1 0/83 Do. 7 per Cent, Cum. Pref... 
St. 43% Do. 44 1st Db. Stk. Red.. 
5 9/6 | Urban Electric Supply Ord. 
5 2/6 | Do. Брег Cent, Cum. Pref, .. ......... 
St. 447 | Do. 44 per Cent. Ist Mort. Deb. .. 
Ь 6,6 | Westminster Elec. Sup. Ord. собен 
5 2/8 | Do, 33 per Cent. Cum. Pref. E 
| 
| JELEGTRIG RAILWAYS TRAMWAYS,&c. 
St. 4% | Baker St, & Waterloo 4У тр.) Db. St. 
1 1/0 | Bath Elec. Trams Pref. Ord. З; 
1 0/6 | Do. 5 per Cent. Cum: Pref... 
St. 44%| Do. 44 18 Mort. Deb. Stock (red.) 
St. 447 | B'ham & Midland Trams 44 1st Db Stk. 
10 932 Bristol Tramways & Carriage Ord. 
10 4% Do. Cum. Pref. (fully Раш)... PLN 
St. 4% Do. 4 per Cent. Debs. y 
10, .. British Electric Traction Ord.. 
10 6/0 | Do. 6 per Cent. Cum. Pref... MTS 
St. 57 Do. 5 per Cent, Perpetual Delia. ae: 
St. 44%, Do. 4l per Cent, 2nd Deb. Stock 
St. 4% | Central London Ordinary Stock.. ......... 
St. 44 | Do. 4 per Cent. Pref. Stock 
м. 4% Dre 
100 4% Do. 4 рег Cent. Debs. .... 
St. 4” Charing X,Zuston&Hmpstd Per. Db Stk. 
b 2/6 City of Birmingham Trams. 57 Cm. Pref. 
100 4% Do. 4 per Cent. Ist Mort. Debs,........ 
St. 27 | City & South London Rly. Con. Ord. ... 
St. 5% | Do. 5 per Cent, Perp. Pref. (1891) 
St. 5% Do, (ДЮ Б) i aueerimadesiFisFedltecxSE iv TT | 
St. 5% Do (1901) do Phy TEE ee e ETEA 
St. 47 Do. 4 per Cent. Perpetual Debs. ...... 
16 6/0 (Dublin United Trams. (1896) Ltd, Ord.. 
10 6/0 f Do. 6 per Cent. Pref... V 
10 4/0 | Gt. Northern & City Rly. Pref. Ord. (47) 
10 4/0 1G. Northern, Piccadilly & Brompton Ord. 
St. 4 Do. 4 per Cent. Deb. Stock ne. 
St. 147 Hastings & Dist. Elec.Trams.Co.431 b. St. 
10 94 Imperial Tramways Ord...................... 
10 65 : Do. 6 per Cent. PEGE Leon: 
St. 44% : Do. 44 per Cent. Debs. ....... 
5 1/3 I. of Thanet E. T. & Lt. 5 per Cent. Pref. 
£t. 4%. | Do. 4 per Cent. Deb. Stock.. 
St. 67, | Lanes. Utd. Trams 6” Prior Lien Db. St. 
K Liverpool Overhead Railway Ord. ..... ... 
lt 57 Do. 5 per Cent. Pret. eerte 
Bt. 47 Do. 4 per Cent. Deb. ...... 
10 50 London United Trams. 52 Cum. “Pref. 
Ft. 4Z Do, 4 per Cent. Ist Mort. Deb. Stock 
>] 5 Mersey Con. Ord, Stock Se B e 5 
St, Do, 3 per Cent. Perp Pref. 
Eb cats Metropolitan Elec, Tramways Def. 
1 0/6 | Do. Брег Cent. Cum. Pref. ‚азага 
S1. 447 Do. 44 per Cent. Deb. Stock à 
N us New Gen, Tract. 6 per Cent. Cuni. Frel.! 
) 1/9 Potteries Electric Traction Ord, T 
1, 5k Do. 'b per Cent. Cum, Prel. o iisas 
St. 44% Do. р ver Cent. Deb Stock: 2 ж Л 
1 Me? tN. Met . Troms. X Ltg. 6% Cm. Pret 
St. 4% Do, por Cent Deb. Stock 
100 5 Sunderland Dist Elec] rms. 57 1s Mt. Db 
> 5 Underground Elec. Rys. Co. of London. 
B a Yorkshire (W.K.) Elec. Trams. Ord. ...... 
б! аа Do. брег Cet. Cum. Pref. ............... 
St. 44% | Do. 44 per Ceat. lst Debs. 


* In calculating the yields, 
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ELECTRICAL rcm IES' 
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SHARE LIST. 


BUSINESS LAST Price | RATE BUSINESS 
DIVIDEND С 3 d fv NAME. / | DrvipENp 6 DAYS TO 
AUG. 7. DEND Aug. 7. ED. AUG. 7. 
High- ы € 
ноя. б | ELECTRIC MANUFACTURING, dc, | А ж, е 
Маг, Sept, б. l1 .. | Aron Electricity Meter viec Aelio ыб 11— 2 »4 t: * 
Feb, Aug | l'd | .. 10/7 Do. 6% Cvm. Pf.. КРУ СЕРА ШИ TREE ТАЙ 9 April, Oct | < "ж 
Feb, Aug i$» 1 6/44 | Babcock & Wilcox Ord.. — À 33—4 5 0 0 | April, Oct| 381) 33 
Jan, July | .. | o 10/71) Do. Pref... ] 3 3 14 0 PT ЖЕ 
April, Oct| ..| .. 5| 6/0 | British Insulated & Helsby Cables brd. —74 6 18 0 July. Feb 
May, Хоу 100 as 5| 8/0 ues Do. сле Cent. Pref... - 6h | 418 0| Jan,July | .. | .. 
March....| .. A St.] 442 | Do er Cent. 1st Mort. Deb. (red.) 101 104 466 Jan, July | “a 8 
Маг, Sept a 44. British oms'n-Houst'n44X 1st Mt.Db. $7 - 91 | 419 0 Mar, Sept & 
June, Dec| .. | . Y n Westinghouse 6 per Cent. Pref... 1 — 14 — Feb, Aug | lj l4 
Feb, Aug | 81 41 er Cent. Mort. Deb. PUR n t9 -64 |6 5 0 Jan, July | 68 | iu 
Feb, Aug | 44 xS ndi 1 ectrical Engineering ... —2 А March . | o MEM 
Jan, July | .. ..| Do. 6 per Cent. Pref. non-Cum. . i-h 5 7 0 т od i . 
Jan, July as 44° Do. 44 рег Cent. Perp. Ist Deb. Stock, 83-91 |419 0 5 en 
March ..| .. {+ Do. Perpetual 2nd Deb. Stock ......... | 71—7 16.0.9 Jan. Eod ord AER 
June, Dec | .. 10/0 Callender's з C able Con. Ord.. 94-104 7 2 6 Jan, July y | д. MIT 
Feb, Aug | 9 2/6 | Do. 5 per Cent. Cum. Pref. . i: 58 |4 9 0 Jan, July | .. ер 
Jan, July v 44% Do. 44 per Cent. Ist Mort Debs, (red. ) 105 —107 4 4 0 Nov, Мау | .. E 
June, Dec| .. 0/92 | Castner- ellner Alkali (o 10—14 5 12 6 | Мау, Моу | 1% .. 
Jan, July ee 44% t Do. 43 per Cent. Ist Mort. Deb. (red.), 95 —100 | 4 10 0 Feb. aug 
A pril, бе| .. 1/2: Chadburn's (Ship) Telegraph Ord. ...... 14-13 |8 0 0 Marg Б 
April, Осё | .. 0/7} | Do. 6 per Cent. Cum. Pref. ...............| 1—14 5 7 Ol|Apiil,Oet| .. | a 
Feb, Aug - */) |"1Crompton & Со. (Nos. 1 to 54,000) ...... 28 |7 10|Jan,July | .. | .. 
Mar, Sept 5% Do. 6 per Cent. 1st Mort. Debs. ыды. ^ 984-964 5 8 6 Jan, July | ..]| .. 
Jun, July | .. 9/0 | Dick, Kerr & Co. Ord. ... | M-18 6 8 0 | Sept.. 
May, Nov | a. 0/71 | Do. 6 per Cent. Cum. Pref. . * 1-14 | 416 0 | Pept... DA . 
April, Oct | .. 447 Do. 4) per Cent. Deb. Stock ...... 101—104 4 6 6 Jan, July I, ns 
Mar, Sept | .. 2/6 | Edison & "wes United (“A” bh.) (£3 pd. ) 14-18 |9 8 0 Feb, aug 
Feb, Aug e 4/9 Do. (£5 paid) 21—?3 | 411 6 Feb, Aug * F 
April, Oct | .. 4% Do. 4 per Cent. Mort. Deb. Stock (rd. ) 83 —& | 414 0 June, Dee 
Feb, Aug | .. 5X Do. 5 per Cent. 2nd Deb. Stock . . £9 —92 5 8 6 Mar, Se | MEI v. 
Jan, July Es 4% | Edmundson's Elec. Corp. Ord. ..... 4-1 10 0 0 Jan, Јају | |. 30 
ВР 3/0 | Do. 6 per Cent. Cum. Pref. . 12-9} os May, Nov, .. á 
432 Do. 44 per cent. Ist Mort. Deb. (red. " 76 -*t1 |511 6,|Jan,July | .. | .. 
April, Oct| .. .. | Electric Construction Со... d = ул * Jan, ic СУ 5 
Mar, бері | .. 2/0? m / per Cent, Cum. Pref. . ОИ. ST а 14-18 8 12 0 July. 2, " 
Mar, Sept| 4j s% fpi er Cent. Perp. 1st Mort. Lebs| 77—81 |418 9 ee A Е 
Jan, July es 5/0 | Geen lectric (1900) 57 Cum. Pref... 8-84 |517 9 June, Dee А 
April. Осі | .. 4% Do. 4 per Cent. Ist Mort. Debs.......... 92 -95 |4 4 0 Mar, Бері .. ^ 
Jan, July | .. 10/0 | Henley's Telegraph Works Ord... . 114-1246 0 0 Feb, Aug . 
June, Dec | .. 2/3 Do. 4$ per Cent. Pref. 5-64 4 2 0 Feb, Aug се 
Jan, July 23 44% Do. 44 per Cent. lst Mort. Deb. Stock 1055—1073 4 8 6 Mar, Sept 107 es 
June, Dec | .. 5/0 | India Robber, Gutta Percha, &c., Wrhs| 144—154 6 9 0 Feb, Aug | 158 | 15 
Feb, Aug 4% Do. dperC ‘ent. Debs. (red. Jos. 97 —99 |4 1 00 April. Oct) ..| ,. 
Jan, July | .. 1/2} | Richardsons, Westgarth & Co., Ltd, Ord. 35—55 | 714 0 | Nov... EEN 
Feb, Aug | . 0/74 Do. 6 per Cent. Cum. Pref. .. ... |, 438—141 |6 0 0 | May, Nov 3 
Feb, Aug = 4% Го. 4) per Cent. Регр. Deb. Stock 93 —06 |414 0 Jan, July] ..| .. 
Jan, July | .. | Simplex Conduits Ord. ........ 42 d .. .. co | = 
Mar, Aug нр |! Do. 6 per Cent. Cum. Pref.. S se ed * 
Jan, Tur ў 12/0 | telegraph Construction & Maintenance ^ 314—324 5 Ј0 9 Mar, July 313 34 
March . 4z | Do. 4 рег Cent. Deb. Bonds (1909) , 69 —102 3 18 3 Jan „July 14 100 
March ..| 5i 1/0 Vickers, Sons & Maxim, Ltd., Ога, 245—947, 516 0 es 2) 924 
| Jan, July | .. | | б { Do. b per Cent. non- Cum, Preference Ai 44 6 m | A .. 
| Feb, Aug К | 5% it Do. 5 per Cent. non-Cum, Preferred | 109 —112|4 9 6 - si - 
Feb, Aung . 4% | Do. 4 per Cent. 1st Mort. Db. Sk. (red) 102 —1C4 | 817 0 June, Dee 
Jan, July | &9 431 Do. 4} per Cent. 2nd Mort. Deb. (red.) 10f 2074 4 4 0 June, Dee 3 
XH d. | &0 | J. G. White & Co. 6 per Cent, Cum. Prf. ia 6 з 0|Jan,July | ..] .. 
Feb, Aug “з J Willans & Robinson Ord.. — T Apr, Oct * : 
Apri. es 2t Do. 6 per Cent. Cum. Pref. ex 10/6 i in 
* e ) Funding Certs. for arrears,,............. 38—44 | T Apr, Oct Él ce 
Feb, Aug 85 4% | Do. 4 per Cent. 1st Mort. Debs.......... 76 — 50 0 0| Мау, Nov | ., i. 
ABO Owl Ен | TELEGRAPHS. 
April, Oct | . ВР Amazon Telegraph . . . esse bet ess see se ses 3 —34 — June, Dee 8 
April, Oct | 854 | 57 Do. 5 per Cent. Debs. (red.) 85 —:8 А 2 0 June, Dee — 
Mar, Sept 94 15% fAnglo-American . . . . .. . . . . . . . 61 64 6 1 0 F, My, Ag. N. 
Jan, July 51 Fer гш 107 —108 5 11 0 F My,AgN| E 1074 
ДА Г Ds” (Шей A s Днын ыг 118—178 9 19 0 F, u, A BN) 13 174 
it. A Commercial] Cable 4 per Cent. Deb. Stk.“ 02 —94 4 4 6 |Jn AP, 5.0 9 9:4 
| 5/0 | Cuba Submarine Ord............... ees| 74-834 | 6 1 9 „Aug oni 
Jan, July с 10/0 Do. Preference 10 per Cent. 15j—163 5 19 6 Feb! Aug Ы. 
April.. s 2/0 | Direct Spanish Ord.. "C 368—38 5 10 6 А 18 rd m К 
Jan, July 4 5/0 Do. 10 per Cent. Cum. Pref. 9-9 |5 5 6! April se а 
April, Oct . 432 Do. 44 per Cent. Deb........... . . 1007-1037, 4 7 8 Jan, Jay | 4. а 
Jan, July 6/6 tDirect United States Cable xd & benu 114—128 | 519 0 Ja, Ар, Ју,О  .. bs 
| Feb, Aug 44% Direct West India Cable442, Hg. Db. (rd.) 99 —101, $ 9 0 June, Dec ee 
7e .| 25/0 | Eastern Ordinary . . . 1:4 —187 5 2 0 ga, Ap,Jy,O 137 [15 
Feb, Aug 17/8 Do. 3 per Cent. Pref. Stock ............ 88 —9 | 317 9 |Ја,Ар,Ју,О $92 | .. 
June, Dec | 23 47 ро. er Cent. Mort. Deb. се н) 103 —105 3 16 6 | May, Nov 104% |1031 
Feb. Aug | ‘à 2/6 Eastern Ё extension . soe! 130-128 | 6 5 0 Ja, Ap,Jy,O 1*8 | 134 
April, Oct |10) 4% |t Do. 4 per Cent. Deb. Stock ... 102 —104 | 3 17 0 | Feb, Aug 1032 [1022 
| Muy, Nov ЖЫ 47 Eastern & 8, African 4 * Mort. Deb. 1909 93 —100 4 0 0 Feb, Aug 25 es 
Feb, Aug y 4% | Do. 47 Mauritius Sub. Debs. (red.) .9 5 -10031] 4 1 0 | May, Nov | .. М 
| Feb, Aug a3 50 | G.N. (of Copenhagen), with Coupon 71.. 54 —86 6 19 0 Jan, July 843 Ps 
Keb... t4 | 447 | Halifax & Bermuda 4) 7 1st Mt. Db, b. (red. | 9) —101 |4 9 0 June, Dee " 
Jun, July 10:5 52/6 | Indo-European... " — 56 = 658 5 11210 May, Nov T Se 
Jan, July | - | g1 | Mackay Companies Common ыр. 61—65 618 6 Jan, July | . ee 
April, Oct | #1 Do. Preterence b 67 —(9 5 16 U Ja ,Ap.Jy,O. ee ee 
April, Oet , VMarconi's Wireless Teleg. Саб sic, i-i » April.. do * 
Feb, Aug 464 47 | Pacific & Europe’n Tel.4% Guar.Dbs.(red. i {9434—1003 3 19 6 | June, Dec | es КА 
Feb, Aug sn 4/0 | West African Telegraph Shares .. lu —104 | 5 16 0 | June, Dee - 
Feb, Aug P 1/3 | West Coast of America „....................... li- 1g 812 9| Мау .. s 2d 
Feb, Aug 04 4% | Do. 4per Cent. Debs. 99 —1U1 | 3 1) 0 | Jan „July ne 
May, Noy 104 d ^ b West ТОО & PRORDM ыенен И Ya — 4 —— May, Nov | 2» 
| Feb, Aug : 8/0 Do; (6 per Cent Abt: Prat. 5: eum: | 74-53 |7 15 0| May, Nov 26 
| Feb, Aug ** Do. 6 per Cent. 2nd Pre£......... 4... 64—74 РР May, Nov | Kd 
Feb, Aug s 57 Do. 5 per Cent. Debs. 99 — 10: 4 18 0 Jan, July | .. - 
Feb, Aug 3/0 Western ‘elegraph .. 138—138 5 8 0 Mr,Jn,0,D 181 | 13) 
I Ont à 4% | Do. 4үег Сеш. Deb. Stock (red.) .. .. 100 —10› 318 0 June, Dee 
ril, Oc .. 
Маг, Sept, - TELEPHONES. | 
Mar, Sept 47 | Amer. Telephn. & Telegh. Coll. Trust | | 
| Jan, July | . $1,C00 4 per Cent. Bonds ... 9) —92 |4 7 0 Jan, July) .. a 
| Mar, Sept 57 | Anglo- Portug'se Tel. 6% 1st Mt. Db. Stk. 101 —1U4 4 15 0 | Mur, Bept| .. | .. 
| 33 July |. £0 Chili Telephone .... 66—74 5 12 6 | August. E 
| Jan, July » J 0/41 Monte Video Telep hone 020. . 13— 17% 414 0 Nov. 74| .. 
| Feb, Aug . 0/6 | Do. b per Cent. Pref. i 5—1 |6 0 0 | May, Nov | = 
Feb, Aug 5e] St. 6% National Co. Pref. Stock . 103 —108 511 0 | Feb, Aug 107 } 1084 
„ап, July | ar St. 62 t Do. Def. Stock.. 105 —107 512 0 Feb, Aug Le} 105 
Jan, July 81. 10 % t Do. 6 per Cent. Cum. ‘Ist Pret. 11 —13 | 412 0 | Feb, Aug 4 * 
Jan, July * | 10 6/0 t Do. t yer Се». Cum. 2nd Pref. 94-114 5 4 0| Feb, Aug | 10} | - 
Feb, Aug. 5 2/6 f Do. Брег Cent. non-Cum. 3rd Pret. be -64 411 0 eb, Aug 54| [i 
LL e: St. 34% “Do. Deb. Stock 3j per Cent. (red. ) ; 054 -47$ 3 12 0 | Juno, Dee к 
| Aprl.. . St. 47 Do. 4резбеш. Deb. Stock ое d. үн 1004 - 1023 3 18 0 | Jun, July 102 e: 
| Feb, Aug 1 0/98 | Oriental . же 13—18 |6 2 6 April, Get 14) lj 
| Jap, July l 07! Do. 6 per Ce nt. Cum. l. Pref. 8 1-14 10 0 April, Oet 14|] 
May e... St. 47 Do. per Cent, Кеа. Deb. Stuck . .... 9] —94 |4 5 0| Jan, July ёг н 
April Oct St. 43% Telephone Co, of Egypt 4s < ted Ys —101 4 9 о | Jan, July a 
Feb, Aug | B rj) United River Plate........ ласы 04—74 6 18 0 July 
Muy, Noy - | 5. 2/6 Do, 6 per Cent, Cuin. Pret. als t EDO 5 —54À 411 0 June, Dec 
Feb, Aug | * ti (Maat | | | 
Jan, July | FINANCIAL, INVESTMENT, Ac. 
Jun, Ў - 
| June, Lec 644 (44 5 3/0 Elec. & Gen. Investment * Сиш. Pref. 33—47 6 6 3 Jan, July ke - 
March . - А | 106,2 Globe Tele ‘гар ih & Trust.. sees 1( 1—111 4 17 9 Ja, Ap, ду 0 11 163 
А 31 34 10 4/0 Do. 6 per Cent. Pref.. 1845—14 | : 6 0 Ja. Ар, Jy, O 13H 1310 
Jun, July 10 % Submarine Cubles Trust (Cert)... 127 —130 12 | April, Oet |. ., < 
5 to quove these. 
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| adopted by the venerable institutions at Oxford and Cam- 
bridge. Unquestionably, both modern and ancient universi- 
ties are doing admirable work, but there is, nevertheless, a 
certain element of danger in either type trying to compete 
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NOTES. 
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The Treasury and University Colleges. 

In allocating grants to the universities and university 
colleges the Treasury have, this year, made several new 
departures. Hitherto it has been the custom to specify 
the amount of the annual grant as for a period of five 
years, but this time it is for two years only. This, however, 
appears to be but a temporary expedient, for the permanent 
Advisory Committee intimate that by April, 1909, when a 
fresh re-allocation is to take place, they may be in a position 
to make recommendations which will enable the Treasury 
to place this matter on a “relatively permanent footing.” 
Another innovation takes the forin of a fixed maximum 
grant of £10,000 a year to any one institution. бо far as 
existing institutions are concerned, there is only one that 
will be affected by the new regulation, and that is 
Victoria. University, Manchester, which received £12,000 
last year. | 


Тн question of State-aided. universities is of special 
iuterest at the present monent, in view of the attitude 


Islington electricity undertaking may be instanced as a 
case in point. Previous to last November permission had 
been obtaiued from the London County Council to borrow 
£21,000 in order to extend the lighting mains and to carry 
out an extension of the public electric lighting, whereby the 
incandescent gas lamps in 15 miles of streets were to be dis- 
placed. It was argued by the Council in power at the time 
that a proportion of the cost of laying the new mains would 
be borne by the private lighting account, and that, taking 
this into consideration, the ultimate cost of illuminating the 
streets concerned would be less than that of gas lighting. On 
the other hand, it was clear that, if the total cost lad to be 
borne by the public lighting —whieh, of course, would not 
have been the case —then electric lighting would cost more 
than gas lighting. At all events the scheme was sanctioned, 
contracts were let, and some of the work had been executed, 
when the constitution. of the Couneil was completely 
changed at the elections in November. Then the new 
Council appointed a committee to report upon the position 
of the electricity undertaking, and the street lighting in 
particular; and as a result of this report it has eer. de- 
cided to abandon that part of the scheme which has not 
been completed, to remove in some cases the arc-lamp 
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columns which have already been erected, and to take back 
cables and other materials into store. Although the 
scheme may have been too ambitious in the first place, 
proceedings such as these are not calculated to promote 
the welfare of the electricity undertaking, and they are not 
likely to result in an increase in the number of private 


consumers. 
—— 


Tantalum Electrolytic Rectifier. 

ELECTROLYTIC rectifiers have, in spite of their theoretical 
interest, not found much practical utilisation, chiefly on 
account of the fact that aluminium loses its efficacy as a 
current-stopping anode as soon as the cell gets heated. 
This difficulty appears to have been overcome in Germany 
by the use of tantalum. Ап article by С. SCHULZE, 
abstracted in to-day’s issue, gives some interesting facts 
and figures concerning the behaviour of tantalum in an 
electrolytic cell traversed by an alternating current. When 
the tantalum is an anode it resists an E.M.F. of some 
600 volts before it allows a current to pass. A great 
advantage over aluminium is that this valve action takes 
place no matter what the electrolyte may be. The most 
efficient electrolyte appears to be dilute carbonate of potash. 
A valuable feature is the practical independence of heating 
shown by this cell. This is hardly outweighed by the in- 
stability of the solid layer of oxide or carbonate, since this 
layer takes several minutes to disintegrate perceptibly. 
The high price of tantalum is a serious difficulty as regards 
first cost, but possibly this may be reduced in the near 


future. 
— — 


It is interesting to note that there is now a substantial | 


agreement between the various investigators as regards the 
mechanism of the valve action. Immediately adjoining the 
metallic anode is a solid but porous structure of an in- 
soluble compound of the metal formed in the liquid. The 
pores of this structure are filled with condensed gases, 
which, not being ionised, act as a perfect insulator. Any 
current traversing this layer can only be conveyed by free 
electrons forced out of the pure metal by a high potential 
gradient. No such electrons can be forced out of the elec- 
trolyte, since it does not contain any. Hence an electron 
current is only possible, as a rule, from the metal into the 
liquid. The metal, in fact, must be a cathode if the current 
is to pass. If it is an anode, the valve action sets in, and 
is only overcome when the potential gradient is high 
enough to split electrons off the electrolytic ions to which 
they are attached. This splitting is easily done by metallic 
atoms, but these are prevented from acting in this manner 
upon the electrolyte by the gaseous layer. 


Train Lighting. 

THE methods adopted by the various railway companies 
for the illumination of passenger trains are usually discussed 
very freely immediately after a railway accident. Not- 
withstanding the fact that electrical methods of train 
lighting have the official support of the Board of Trade, 
several of the leading railway companies still use gas on 
many of their most important trains, although the danger 
arising therefrom is generally admitted. On another page of 
this issue wegivean abstract of a Paper by Mr. Н. HENDERSON, 
describing the various electrical systems which have been 
experimented with, and giving some interesting figures re- 


— —— ae — — 


garding the annual cost per coach of electrical, ordinary 
gas, and incandescent gas systems. Although these figures 
show a small saving in favour of incandescent gas, this 
saving would probably be off-set in practice owing to the 
smaller amount of attention required by electric systems. 
The present use of gas is, however, only temporary, for 
the electrification of the railways, when effected, will in- 
evitably result in the universal adoption of electric 
lighting. 


The Pacific Cable. 

ONCE again this country has to pay heavily for being the 
proud possessor of a share in the Pacific Cable. It is true 
that the deficit this year, £54,924, is less than that of last 
year by over £17,000, but it is still a large amount, and no 
less than £15,257 of it has to be contributed by this 
country. This financial improvement is, of course, gratify- 
ing to the taxpayer, but it is due in large measure to 
circumstances which are not, we hope, likely to recur. 
Hence it must not be expected that the rate of de- 
crease of the annual deficit will be maintained. The total 
revenue from traffic receipts during the year was £113,516, 
so that practically out of every three words which were 
transinitted by the cable two were paid for by the sender 
and one by the Mother Country and the Contributing 
Colonies. 
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University of Edinburgh —Sir John Jackson has endowed 
a “Prof. Tait Memorial Fund," of the value of £200 per 
annum, for the encouragement of physical research. 


Personal.—It is announced that the King has been pleased 
to confer a knighthood of the Order of the Bath, Civil Division, 
upon Sir Archibald Geikie, secretary of the Royal Society. 


Proposed Memorial to the late W. E. L. Gaine.—The 
National Telephons Journal states that at a recent informal 
meeting of the W. E. L. Gaine Memorial Fund Committee 
the question of the form in which Mr. Gaine's memory should 
be perpetuated was considered. The suggestion which received 
the greatest favour was that, if the sum at the disposal of the 
committee were sufficiently large, one or more beds at a hospital 
or sanatorium for consumptives should be endorsed, to benefit 
any unfortunate member of the Company's staff. 


Electric Traction on Main Lines.—A short time ago (The 
Electrician, Vol, LIX., p. 299) we gave an account of the elec- 
trification of part of the New York, New Haven & Hartford 
Railroad Co.’s main line in the vicinity of New York. This 
company's first electrically hauled train left the Grand Central 
Station at New York on the morning of July Ist. Thirty- 
five locomotives have been provided, each capable of exerting 
1,000 н.Р. and of pulling a train of 10 coaches 75 miles an 
hour. It wil be remembered that these locomotives are 
adapted for use either with direct or single-phase current. 


Telephony in Vienna.—It is announced that the Vienna 
Postal Authorities intend to greatly extend the telephone 
system so as to ultimately provide for 100,000 subscribers. 
There are now about 23,000 telephones in use in the city, and 
there is considerable delay before would-be subscribers can be 
connected, owing to the inadequacy of the main cable system. 
The new plans provide for an increase in the number of 
exchanges from two to nine and for the laying ofa large 
number of interconnecting lines. Two of the exchanges will 
have accommodation for 15,000 subscribers each, while each 
of the remainder will have provision for 10,000 subscribers. 


Cable Interruptions. Date of Interruption. 


Garachico (Teneriffe) —Santa Cruz de la Palma.. July 12, 1906 
Grand Canarv— Lanzarote Sept. 18, 1906 
Brest Dakar Pire Nia aes aid E SE July 22, 1907 
Kotonou—Libreville .......... dites July 18, 1907 
Accra—Lagos ........ 0 Aug. 11, 1907 
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Hydro-electric Station in Germany.—According to Le Genie 
Civil, a barrage has just been erected on the river Queis, in 
Upper Silesia, in order to avoid the disastrous effects of the 
sudden rises of this river. Part of the power which will be 
available is to be utilised for working a hydro-electric station. 
It is hoped that the revenue obtained from this station will 
partially compensate for the cost of the barrage. The volume 
of water which can be utilised is 35:3 x 106 cubic ft., the normal 
fall is about 100ft. and the height of the barrage is about 
140 ft. The station will contain five generating sets, each of 
525kw. capacity. The dynamo voltage will be 10,000. 
Energy will be supplied to towns and villages, within a radius 
of about 30 miles, at 1:94. per unit for light and 0694. for 
power. 

Wireless Telegraphy Notes.—A wireless telegraph station 
was established at Abo (Finland) in 1906 for the use of tne 
Russian Government. 

In a report by Mr. Consul Carew-Hunt on the trade of New 


Orleans for 1906, it is stated that the wireless telegraph station 


erected at St. Augustine (Jacksonville) has proved a great 
success, and is in constant communication with vessels. There 
are two wireless telegraph stations in operation at Key West 
(Florida), one for the United States Navy Department, and 
the other exclusively for commercial purposes. 


The public journals announce that the Central News is 
authorised to state that “а Transatlantic wireless telegraph 
service will be opened by the Marconi Company in September." 
Also that “the number of stations will eventually be increased 
to cope with the large volume of business expected.” There 
is no definite indication that the Marconi Company are the 
authors of this authorisation.” 


Tramways and Light Railways Association.—The August 
number of the Official Circular of this Association states that а 
deputation, has waited upon the Chairman of the Board of Inland 
Revenue (Sir Henry Primrose) with reference to the Report on 
Income Tax Assessment adopted by the Council of the Associa- 
tion. The Committee on Brakes report that arrangements are 
in progress for calling witnesses on this subject before the Com- 
mittee. These witnesses will be divided into ** manufacturers " 
and “users,” so that the two sides of the question will be heard. 
With reference to an application to the Postmaster-General 
requesting that the question of the insertion of fuses and 
heat coils in telegraph circuits be submitted to an arbitrator 
appointed by the Board of Trade, it is announced that the 
Post master-General has concurred in the application, but it is 
not expected that the arbitration can take place before October. 


Improvement of Marshy Land by Electrical Means.—The 
Electrotechnischer Anzeiger gives a report of a Paper on this sub- 
ject read by M. Caro before the eighth Congrés International 
d'Economie held at Vienna. The author, in conjunction with 
Herr Frank, of Charlottenburg, elaborated a system, which 
consists in utilising the thermic energy of the peat, the gas of 
which is extracted in special generators. The gas thus obtained 
may be utilised in several ways—e.g., for the generation of 
electricity. The gas generators treat peat containing up to 
50 per cent. of water, and fix, in the form of ammonium sul- 
phate, all the nitrogen present in it. As is well known, 
sulphate of ammonia is very useful for manuring purposes. 
When the amount of nitrogen present is not too small, the 
production of the ammonium sulphate is quite sufficient to 
cover the operating expenses, во that the gas obtained is a net 
profit. With this gas, which is very pure and quite suitable 
for use in gas engines, it is possible to produce electrical 
energy very cheaply. The marshy land thus treated is also 
more suitable for agricultural purposes. 


Electric Traction in Sweden.—Tho Elektrotechnischer Anzeiger 
describes a scheme put forward by Mr. R. Dahlander, engi- 
neer-in-chief of the Swedish State Railways, for the introduc- 
tion of electric traction. Mr. Dahlander foresees the employ- 
ment of electricity as motive power on all the lines in the 
south part of the kingdom, as far north as Falun. Large 
waterfalls will be used as a source of energy and several of 
these have already been acquired by the State for £140,000. 
Five large central stations will be erected at the following 
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points. At the falls of Karse to the east of Gothenburg ; at 
the falls of Trollhäta; at the falls of Motalastrom to the east 
of Wenersee; at the falls of Hammarby, and the falls of 
Aekarleby. These central stations will furnish the ener 
necessary for the operation of about 1,250 miles of track. The 
first cost of the mains and central stations is estimated to be 
about £3,360,000. It is considered that the substitution of 
electricity for steam will lead to an annual saving of £24,800, 
and at the same time the greater frequency of the train service 
will give a large increase in the receipts. 


“Faraday House Journal.”—We have received the August 
number of this periodical, which contains many interesting 
features. The technical articles are The Effect of Wave Shape 
on Rotary Converters," by Mr. А. B. Clark; * The Diesel 
Oil Engine," by Mr. E. S. Ritter ; and “ Some Notes on Recent 
Improvements in Radio-Telegraphy," by Mr. J. Goodman. 
The number also contains a great deal of information about 
the movements and doings of old studente both in this country 
and.abroad. It appears that one has deserted electrical engineer- 
ing and entered the ranks of the poets. A review of his work 
is published in this number, in which the reviewer says: © At 
firat sight the combination of poet-electrician is incongruous, 
but those who are familiar with recent developments in the 
modern theory of electric ions will admit that supreme imagi- 
native insight is required in both callings." It is interestin 
to note that the course at Faraday House has been rearranged 
to enable students who desire to do so to pass the necessary 
сао for the B.Sc. in Engineering at the University of 

ondon. 


Obituary.— We regret to record the death of Prof. Emil 
Petersen, professor of chemistry in the University of Copen- 
hagen. Prof. Petersen, who was 51 years old at the time of 
his death, was a pupil of Prof. Jörgensen, and was well-known 
for his researches in physical and analytical chemistry. 


We also regret to record the death of Sir Joho Milburn, 
which occurred on Saturday at Guyzance, Acklington. He was 
an extensive shipowner and colliery proprietor, and was for a 
time chairman of Palmer’s Shipbuilding Co. His interest in 
electrical work was chiefly in connection with electric power 
companies. He was chairman of the Newcastle and District 
Electric Ligbting and the Northern Counties Electricity Supply 
Companies and a director of the Cleveland & Durham Electric 
Power Co. He took a leading part in the promotion of the 
Administrative County of London and District Electric Power 
Bill in 1905. 


The death is announced of Alderman Sir David Evans, 
K.C.M.G., a director of Callenders’ Cable & Construction Co. 


The death is also announced of Ald. W. Potter, for many 
years chairman of the Electricity Committee at Taunton. 


British Association.—The following is a complete list of the 
Papers, &c., of electrical interest which were read at the 
meeting of the British Association at Leicester :—- 


“Helium and Radio-activity in Common Ores and Minerals," by the Hon 
R. J. Strutt; “ On the Motions of Ether produced by Collision of Atoms 
or Molecules containing or not containing Electrions," by Lord Kelvin; 
“ The Present Position of Gas and Petrol Engines," by Mr. D. Clerk; 
Discussion on “ The Constitution of the Atom; “ Oa the Variability in 
the Products resulting from Changes in Radium Emanation," by Sir 
Wm. Ramsay; Pseudo High Vacua," by Messrs. Е. Soddy and T. D. 
Mackenzie; The Range of Freedom of Electrons in Metals,” by Prof. 
J. Larmor; The Aro and Spark in Radio-telegraphy,” by Mr. W. Duddell; 
Report of the Committee on Electrical Standards; “ Тһе Density of 
Ether," by Sir Oliver Lodge; The Transmission of the Active Deposit 
from Radium Emanation to the Anode,” by Mr. S. Russ: Report of a 
Committee on Magnetic Observations at Falmouth Observatory ; *' On the 
Nature of Ionisation," by Prof. Н. E. Armstrong ; ‘‘ On the Distribution of 
Radium in the Rocks of the Simplon Tunnel," by Prof. J. Joly; ‘‘Papin’s Com- 
pensated Cable for Telephone Transmission, by Sir Wm. Preece ; “ Tuning 
in Wireless Telegraphy," by Sir Oliver Lodge; Note on an Oscillograph 
Study of Duddell Arcs of Low Frequency,” ћу Mr. J. T. Morris; “ Develop- 
ments in Electric Lamps," by Mr. L. Gaster; The Equipment of the 
Engineering Laboratory of the Finsbury Technical College," by Prof. 
E. G. Coker; “ Еегто-Сопсгеќе and Examples of Construction,” by 
Messrs. J. E. de Vesian and W. Noble Twelvetrees; “ The Origin and 
Production of Corrugation of Tramway Rails,” by Mr. W. Worby Beau- 
mont; Modern Machinery and its Future Developments, by Мг. Н. I. 
Brackenbury ; The Governing of Hydraulic Turbines,” by Mr. R. 8. 
Ball; Тһе Ice Problem in Engineering Work in Canada," by Мг. H. T. 


Barnes. 
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ELECTRIC TRACTION ON RAILWAYS.* 


Ш.—ВЕМАВК$ ON THE CHOICE OF ACCELERATION AND 
MOTORS. 


BY PHILIP DAWSON. 
(Continued from page 666.) 


In order to facilitate the decision as to the best speed to 
be adopted, as well as the choice of proper rate of acce- 
leration for any given service, curves can be plotted which 
are based on the fundamental relations which exist between 
the various quantities involved. 

The curves which will be considered allow for 20 second 
stops at stations, which for electric suburban service need 
not, on the average, be exceeded. They have been plotted out 
on the basis of the total weight to be hauled, expressed in 
tons of 2,240 Ib. each. Five sets of curves can, with ad- 
vantage, be plotted, the number of each set depending on 
the different lengths of run considered, one curve of each 
set having to be drawn out of each different length of run. 

These curves are plotted as follows :—The abscissie in 
each case represent various rates of acceleration, whilst 
the ordinates represent different quantities for each set of 
curves, as set out below. 

Curve 1.—Maximum speed which must be obtained. 

Curve 2.—Watt-hours consumed on train for traction 
only, per ton-mile. 


Speed in Feet per Second 


Его. 1. 


m Tana Acceleration. 
Tan В, Braking retardation. 
Tan y, Coasting retardation. 


Area, a, 0, с, d ; Distance run, L. 
T, Running time in seconds. 


Curve 3.—Average horse-power of motors required per 
ton of train during the time they are at work. 

Curve 4.—Horse-power of motors per ton of train, based 
on their capacity of continuous output required. 

Curve 5.— Time during which motors are actually doing 
work in per cent. of total time. 

Before entering into a discussion of the results shown 


by these curves and describing the methods of using them, 


the data and calculations necessary for plotting them will be 
considered. Forthis purpose various assumptions are neces- 
sary, one of which is that the train resistance is constant. 
For the purpose of plotting these curves it has been taken 
at 8:33 Ib. per ton of train to be hauled. The question of 
traiu resistance will be considered by itself later, when it 
will be shown that the figure that has been assumed is a 
very fair average for railway service where no very high 
rates of speed are obtained. This figure at once enables 
ug to derive the retardation due to coasting, and which 
will amount to 0:12 ft. per second per second. 

It is furthermore assumed that the acceleration is constant 
during the whole period of acceleration, which is fairly 
true for some forms of single-phase motors, such as the 
Winter-Eichberg type, but not so true for continuous-cur- 
rent motors. The inaccuracy introduced by this assump- 


* All rights reserved. 


tion of constant acceleration is not great in the case of 
short runs and high speeds, which are just the conditions 
where the choice of acceleration becomes most important. 

The braking used i8 regarded as constant, and its value 
for the curves here discussed is taken at 2 ft. per second per 
second, except for accelerations exceeding 2 ft. per second 
per second, when the retardation due to braking is taken to 
be equal to the rate of acceleration. 

With these remarks we will now consider the curves 
in their order. | 

1. Curve of Maximum Velocity.—Fig. 1 is a sample time 
speed curve from which it will at once be seen that for a 
given run at a predetermined average speed within given 
limits, no matter what acceleration or retardation be used, 
the area abcd must remain constant. 

In this figure V max is the quantity to be determined 
in terms of the known quautities T, a, B, X and L, where 

T —time of run in seconds. 

tan a—acceleration in feet per second per second. 

tan B —retardation due to braking in feet per sec. per sec. 

tan x= A 5 coasting , е " » 


L= vdt=area of polygon = length of run in feet. 


A consideration of the relations which exist between the 
various quantities analytically considered gives us the 
following value for the maximum speed in terms of the 
known quantities. 


V = tana tan 8 
mar. tan a+tan B 


" tan a tan B Е 
tan a+tan 8 


SİN a | meee Mca a 2 › 
тт (a+) cos (a+) c tY 


and it is from this equation that curves Vmax, Fig. 3, have 
been obtained. 

It will at once be seen that, assuming a constant 
retardation due to coasting and a constant retardation, 
within limits, due to braking of, say, 2ft. per second 
per second or equal to the acceleration if this is greater 
than 2 ft. per second per second, a curve will result which 
tends at either extremity to become parallel to the speed 
and acceleration ахеѕ . e., that for a given average speed 
and length of run, there is aminimum and maximum top 
speed. It will be noticed that there are kinks in these 
curves corresponding to the longer runs, and that whereas 
the maximum speed with increased acceleration at first 
decreases, beyond a certain limit the reverse takes place. 
The diagram Fig. 2 shows the reason for this. For clearness, 
no coasting, but only acceleration and braking, are shown 
in one case, whereas there is a certain amount of coasting 
in the two other cases. 

In this diagram it will be seen that the maximum speed 
which has to be obtained does not uniformly increase as 
the acceleration decreases, and the kinks above referred to 
are thus accounted for. 

(2) The next curve to be considered is the curve Y, 
giving the watt hours per ton mile. This might be called 
the curve of ratio of total work to useful work, and is based 
on the following equation : 

| Ve Е! 
кк ma) 


where R=resistance to traction in lbs. per ton of train, 
g=acceleration due to gravity in feet рег 
second?, 
a=acceleration at starting (taken as constant) 
in feet per second’, 
L=length of run in feet, 
Vma. =™Maximum speed attained in miles per hour. 


2L 
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The useful work. performed in moving the train over the ! effective currents. Constant voltage and constant accelera- 
length of the run is expressed as follows :— | tion are assumed. 

Useful work = WRL ft.-pounds, in which W- weight of The equivalent continuous load in horse- -power is desig- 
train in tons. nated by HP., / = time motors giving out energy, T = time 
The total work actually performed by the motors is taken for run. Hence we get the following formula. 

limited to the time they are accelerating and current is on, HP?xt 

for in our diagram we have not allowed for keeping current HP J T0 

on after maximum speed is reached, as after that coasting + 

has been resorted to. Taking different values for ¢, according to the acceleration 
Under these conditions, if S=distance covered 


during period of acceleration in feet we have К БЕШЕНЕ БЕ ПИ ШЕ ШЕ БЕ И БЕ ИР GI XIX ЫШ ШЕ БЕ Е 


= а J 
a | s8 
Total work consists of work required to over- £ 
come the inertia of the train—that is to say, that S3 
required for acceleration plus that required to over- E p 3 
come track resistance. <i HET 
2 _W Мае ||| apes E 
Hence, total work of motors= gg m= БМК On Pr ШЖ 
| — EE „|р 
and the ratio we are seeking is expressed by ш EL EH 
Total wor Уш ( 1 ‚1 E ET Ж 
Useful work ГЫ, ata) E EN EB 
иш Cae 
and the total amount of energy supplied in the MB SERT 
form of watt hours per ton mile can be ascertained Nan EIAS 
from Y, if an overall efficiency is fixed, including [L-A HH 1 HA 
all losses between the point at which the energy TTY 
|| AN T 
Е j 88882885228 ee pe 
3 à N . 
1 1 8888 
3 E NAANA Vic: 
я ЩЙ LOSERS = 
i - (ESS — 
žl - ШЕ ие Ей ШК == 
2 bodes MER NE NE Rix TE 
H ЁШ ШШ ЗӨ ee БЇ ШЇ LT mH 
E sus IE 222 p 
E . 92a FE 
Fia. 2. 2 Di ЖЕШ 22 : 
Vsmax. > Vimax. — V2max. ^ Vimax. 23 de aa 
is supplied to the motors and that at which the 22 HHLA 
tractive effort is exercised on the wheels. pea d NS 2 
Admitting this efficiency to be 70 per cent., if Ш Tt. = t 
the curve for a given length of run with the ratio IEEE 22 EET 
Y in ordinate and acceleration in abscisse has м amm iss 
been plotted, then the watt hours per ton mile sf EI 235 
can be ascertained, which in this case requires the Je — ui 
scale on which Y is indicated to be multiplied by 93 RE 
23:8 in order to obtain watt hours per ton mile. 3 E 
The next curve which can be plotted is one si in 
which, for preliminary investigations, is of the t3. = 
greatest use, as it enables a very close approxi- ae = 
mation of the size of motor which will be required . 583 
for any given service. This is the preliminary Bow 
basis used to determine the size of motor and, аз 2 3 
will be seen hereafter, the running curves, based 25 кй 
on a preliminary assumption; we are then in a SF 0 — j А 
position to verify whether the motor proposed will & = т ee adi eR СЫ RS dew msnm Dd 


— — 
PES 
` 
` 


actually fulfil all conditions ; if not, another motor 
must be substituted and fresh calculations made. 


This curve gives the required equivalent con- 
tinuous output “of the motors, based on their theo- 
retical capacity. It is temperature rise above all 
other things which prescribes the size of motor 
necessary for any given service. All the curves have , used, curves can be plotted as shown on the diagram already 
been designed on the basis of 20 second stops at stations. referred to (Fig. 3). 

The formula is based on the fact that the rise in tempe- This curve is of great assistaties in determining in a 
rature is proportional to the root mean square of the mean | preliminary way the size of motor, as from it can be ascer- 


3 in Feet per oid per Second 


The figures indicate length of run in fractions of a wile. 
Schedule speed, 20 miles per hour, including 20 second stops at stations. 
Еа. 3. 
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tained the horse-power per ton of train which the motors 
must be capable of giving out continuously. 

This rating must not be confounded with the rating 
usually adopted for traction motors and which is the capa- 
city for one hour with open covers, without the temperature 
rise exceeding a given limit. This rating according to the 
design, size and type of motor, may be anything from two 
to three and a-half times as great as the continuous rating 
referred to above, and depends on the type, capacity and 

make of motors. 

The last set of curves are those giving the length of 
time the motors are taking current expressed as a percent- 
age of the length of time the trains are in service, and to 
a certain extent may be used as a guide to ascertain 
generally the effect of various accelerations on the load 


e е Án 
factor. It is simply the plotted result of Ti 320 


Having described the curves and the method of obtaining 
them, a brief discussion as to their mode of use becomes 


Acceleration in Feet per rec. per sec. 


08 10 12 l4 18 l8 


Length of Run in Miles. 
Fic. 4.—CuRBvEs or BEST ACCELERATION (DERIVED FROM ACCELERATION 
Curve). 


0 0:3 04 0'6 


Schedule speed, 20 miles per hour with 20 second stops. 


Resultant curve—is a curve recommended for use in selecting acceleration for 
provisional calculations. 
V max.—is a plot of points on V max. curve where slope is 16 deg. 
Y—is a plot of points on Y curve where slope is 15 deg. 
Continuous H.P.—is taken from minimum points of continuous Н.Р. curves. 
np Me H.P,—where motors are in use, is taken um points of average 
curves. 


necessary. Let it at once be stated that, although only one set 
of curves has been discussed, these must be plotted for all the 
averagetravelling speeds andstops at stations which itis pro- 
posed to consider ; thus, if 30 instead of 20 second stops are 
going to be made, new curves will have to be plotted, and for 
every average speed of say 12, 15, 20, 22, 25, 30, 35 and 40 
miles an hour, if thesearethe speeds decided upon, and curves 
similar to those shown in Fig. 3 must be drawn as well as 
for the distances between stations. It will thus be seen 
that, although these curves considerably facilitate prelimi- 
nary investigations, the question of settling the average 
speed, acceleration, size and type of motor, &c., in case of 
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ralways must of necessity involve a large number of 
laborious and careful calculations if satisfactory and econo- 
mical results are to be obtained. 

Method of Preliminary Determination of Best Accelera- 
tions for Given Average Speed and Time.—For the purpose 
of choosing the best acceleration for any given speed and 
given length of run, we will commence by examining the 
curves marked Y, which give the watt hours per ton mile. 

It will at once be noticed that the shorter the run the 
greater the necessity of choosing a high rate of acceleration. 
It will also be observed that the tendency for all curves is 
eventually to become parallel to the abscissæ side, or, in 
other words, that beyond a certain point acceleration can 
be increased without any practical benefit arising as regarde 
reduced energy consumption. 

A curve of the values which may be considered limiting 
ones in practice as regards this question may be plotted 
(Fig. +), and shows that for runs of a mile or more very 
little benefit аз regards economy of energy is to be gained 
by а high rate of acceleration. 

We will now consider the maximum speed curve. It is 
evident that for local services it is advisable for many 
reasons to keep this as moderate as possible consistent 
with the average speed between stations set forth being 
easily maintained. It will beseen that with the exception 
of long runs between stations amounting to 0:8 mile and 
above there is an acceleration which corresponds to a mini- 
mum of maximum speed, whereas in the remaining curves it 
is the maximum accelerations which give the minimum of 
maximum speed. Ап examination and comparison of this 
maximum speed curve with the Y or watt hour consump- 
tion curve will show that the acceleration which gives good 
results from an energy consumption point of view are also 
satisfactory from a maximum speed point of view. 

The next and very important curves are those which are 
designated respectively as the equivalent continuous load 
and average load during the time motors are giving out 
energy, expressed in horse-power per ton of train to be 
hauled. As already mentioned, when the derivation of 
these curves was discussed, they are only approximate, but 
are useful in guiding the experienced railway engineer in 
the choice of the size and type of motor to be used. An 
approximate size, type and number of motors per train once 
preliminarily settled, more exact calculations have to be 
inade and diagrams, based on the actual motor test curves, 
drawn, in order definitely to demonstrate whether the 
motor preliminarily settled upon is the most suitable from 
all points of view for performing the train service under 
consideration. But without a guide, such as the curves 
under discussion, it would be very difficult to settle even 
on а preliminary size and type of motor which would in any 
way approximate to that which after calculation could be 
shown as capable of carrying out the work required of it. 

With these few introductory remarks we can now con- 
sider the two horse-power curves, which respectively give 
the average horse-power and the continuous capacity of the 
motor in horse- -power. 

This curve at once indicates that the highest accelerations, 
although theoretically the most economical in power con- 
sumption, are not necessarily the best from all points of 
view, and the longer the distance between stops the more 
clearly this is shown. This is more clearly shown on the 
curve of average horse-power while motors are giving out 
energy, and if the actual maximum motor output were to 
be considered this would be stil more evident. In other 
words, high rates of acceleration mean large motors and 
large maximum energy consumption. 

In choosing the acceleration for any given case a mean 
will probably have to be struck between the best accelera- 
tion trom an energy consumption point of view, and from 
that of not being forced into the use of excessively large 
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motors. Аз a method of deriving the most suitable type 
of tractiun motor will be considered later, it will suffice 
here to point out that it is entirely a question of heating, 
and of getting a proper comparison between the continuous 
capacity, the one hour rating and the overload capacity. 

The final curve to be investigated is that giving the 
time that the motors are actually giving out energy, ex- 
pressed in per cent. of total time of service. This curve is 
useful to а certain extent as an indication of what sort of 
load factor a given service may be expected to involve. 
It further shows that too high a rate of acceleration is not 
advantageous from the point of view of generating costs, 
and serves to indicate the large and varied number of 
factors which must be considered when deciding what 
service, and what acceleration and type of motor, should be 
used in connection with the electrification of any given 
railway, and demonstrates how important it is to make an 
exhaustive and thorough investigation from a theoretical 
as well as a practical point of view when railway problems 
present themselves. 

In conclusion it may be remarked that in deciding on any 
acceleration it is always wise to take one slightly higher 
than that which would result by using the smallest motor, 
во as to give а sufficient margin of elasticity for working 
the service. 

(To be continued.) 


NOTE ON AN OSCILLOGRAPHIC STUDY OF LOW- 
FREQUENCY OSCILLATING ARCS.* 


BY J. T. MORBIS, 


Summary.—The Author gives the results of а series of experiments 
made for the purpose of observing the effeot on direct aud alternating- 
current arcs of а change in the medium in which the ares are burning, 
and also the effect on such arcs of a transverse magnetic field, 


The present note collects together a few observations which have 
been made on direct and alternating-current ares chiefly with the 
object of studying the effect of a change in the medium in which 
the arc is burning and also to examine the effect, if any, produced 
on the arc by the application of a transverse magnetic field. It 
should be borne in mind that in no case were frequencies of more 
than 1,000 investigated. 


Fic. 1.—Frequency = 60 ~ per вес. 


The work of Mrs. Ayrton, Blondel, Duddell, Simon and others on 
alternating and direct-current arcs is so well known by those in- 
terested in this subject that it is needless to do more than refer to it. 

In view of the great interest that has recently centred on the 
production of electric waves by means of oscillations in direct- 
current arcs, the following experiments, which are somewhat frag- 
mentary, were started last autumn in order to study at low fre- 
quencies the action of the separate factors which contribute towards 
the successful operation of the Poulsen arc. 


EFFECT oN ARC OF CHANGE OF MEDIUM—COAL-GAS AND AIR. 


Alternating Arcs.—The fact that an arc is more easily extin- 
guished when burning in coal-gas than in air has been quite recently 


* Paper read before Section G of the British Association at Leicester, 
August 5, 1907. 


Fie. 2. —Frequenoy = 60 per sec. 
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turned to account in more ways than one. Notably is this the case 
in the Poulsen arc. There are, however, minor applications, such 
as its use in certain forms of interrupters for induction coils, as in 
the Moto-magnetic " interrupter. The author himself has found 
that the mercury jet interrupter, which is usually worked in paraffin 
oil and alcohol, is more efficient and far less trouble to use if the 
paraffin oil or alcohol be replaced by an atmosphere of coal-gas. 

To further investigate this action of aro extinction these experi- 
ments were carried out and the oscillograms taken. In all experi- 


Fic. 4.—WriTrHOUT MaGnetic FIELD. 
Solid carbons, 12mm. diameter, coal-gas and air, 440 volta, А.С. 60 W 1:7 amps. 


ments described below the arcs were taken between horizontal elec- 
trodes and the length of the aro, except in those cases where it is 
specifically stated otherwise, was adjusted to 1mm.—this being 
correct to а tenth. The alternating-current had a frequency of 
60-2. Where carbon electrodes were used they were solid and of 
12 mm. diameter. 

In Fig. 1 is shown the behaviour of a 440 volt arc alternating in air. 
Fig. 2 has its voltage wave on the correct side of the zero with re- 


Fic, 8.—Frequency = 60 + per вес. 


spect to the current, but in all other cases the current wave has been 
reversed intentionally in the oscillograms to prevent confusion 
between the volt and ampere waves. (Fig. 2 shows а 110 volt are 
under similar conditions.) 

In Fig. 8 will be found the corresponding oscillograms for an arc 
under the samefconditions, but working in coal-gas. (In reality 
this oscillogram was taken with the arc in a magnetic field—the 
slight modification this produces will be referred to later.) The 
notable feature is the dissymmetry of the voltage wave that is pro- 
duced when coal-gas is employed, the voltage rising to 370 volts 
before the resistance of the arc breaks down. From these oscillo- 
grains have been plotted the dynamic characteristics for the aro 
shown in Fig. 4. 

The dynamic characteristics were first made use of by M. Blondel 
in 1891, and recently their use has been greatly extended by Dr. 
Simon. It will be seen that the chief difference lies in the behaviour 
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of the arc while the current is increasing from zero to its full value. 


absent. Further, that the average maximum voltage when the current 


Another way of expressing this result is to say that the approxi- is stopping is greater with a magnetic field than without. 


mate resistance when the are, is starting in air is some 600 ohms, 
whilst in coal gas it is some 6,000 ohms. These diagrams have 


Fic. 5.—Frequency = 60 ~ per sec. 


been called by Dr. Simon hysteresis loops, and, in general—other 
things being equal—the greater the area enclosed the more efficient 
is the arc for the purpose of producing oscillations. 

Effect of Addition of Transverse Magnetic Field.—The above 
experiments were repeated with no modification save that the aro 


Fic. 6.—WIrRH MagNETIC FIELD. 
Solid carbons, 12 mm. diame: er, coal-gas and air, 440 volts A.C. 60 © 1:7 amps. 


operated in a transverse magnetic field of about 8,800 C. G. S. The 
magnetic field at once produced the well-known two jets of greenish - 
yellow flame, accompanied by the characteristic noise. In coal- 
gas it was noticed that these two jets of flame were absent. These 
experiments were conducted in a mica-walled enclosure, through 
which eoal-gas was slowly passing so that the arc could be in- 


Fio. 7.—Frequency = 60 per sec. 


spected meanwhile. The oscillograms are shown in Figs. 8 and | of amyl acetate for the paraffin oil is a considerable impro 
6. On examination 
be found to be small. | arcs in amyl acetate between aluminium electrodes. Figs. 


5, and the dynamic characteristics in Fig. 
the effect produced by the magnetic field vill 


Comparison of Figs. 4 and 6 shows, however, that the character- | 
istic in air with magnetic field is steeper than when the field is , being an arc of 0:02 of a millimetre and Fig. 12 an arc 0°05 


7 — 


Fra. 8. Frequency = 60 — per sec. 


Coal-gas .......... No field .. 74 volts. 
Coal- gas Strong field 83 volts. 
/§Ü³%Ü 8 No field 61 volts. 
TTT Strong field 77 volts. 


Possibly this result may be explained by the fact that when the 
current is stopping, the current-carrying part of the are — being 
bowed—is longer and therefore requires a greater voltage for the 
same value of current. | 


Pulsating Direct-current Arcs. — Similar experiments have been 
carried out with solid carbons in air and with & copper positive pole 
and carbon negative pole in air and coal-gas. Oscillograms for the 
copper carbon electrodes are given in Figs. 7,8 and 9, whilst Fig. 10 
shows the dynamic characteristics. 

The effect of the introduction of the magnetic field has been: 
largely to increase the divergence between the characteristic for in- 
creasing and decreasing currents. As this result, however, is only 
based on a single experiment, too much weight must not be attached 
to it. At some future date the author hopes to be able to confirm 
this result. 


COPPER . COAL GAS 
1 etic fleld 


o 2 Amperes 3 
150 
C ON+CARBON -IN AIR 
3100 
© 
> 60 Sh 
о 1 3 


Amperes 
Fic. 10.—PursaATING Direct CURRENT ARCS. 


240 D. C. 4- {125} A. C. 17 amps. 


Arc in Amyl Acetate. In some experiments on which the author 
has recently been engaged on the production of Hertzian waves, 
he has used the oscillator of Lavgwitz, in which aluminium elec- 
trodes are used in paraffin oil, and has found that the substitution 


C 
Fro. 9. Frequency = 60 per sec. 


vement. 


It therefore seemed of interest to conduct set a of experiment! 91 
8 
Fig. 11 


12 are oscillograms for the arcs on 400 volts alternating, 
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millimetre in length. Their dynamic characteristics are shown in | Рворостіох or REGULAR PULSATIONS IN Drrect-Current ‘Arcs 


Fig. 18, as is also the characteristic for a small pulsating current. 
Duddell Arcs.—Comparative experiments in air and coal-gas 
were attempted on the Duddell arrangement of an arc (shunting a 


оё 
Fie. 11.—Frequeney =60 = per sec. 


direct: current arc with a capacity in series with an inductance) with 
copper-positive and carbon-negative electrodes. Figs. 14, 15 and 16 
are typical oscillograms obtained for coal-gas. ‘The collected com- 
parative results of the voltage and the various currents are given in 


Frc. 12.—Frequency = 60 ~ per вес. 


Figs. 17 and 18, below which are also given the watt curves. A 
refers to quantities in the capacity-inductance circuit, B to quanti- 
ties in the arc itself and C to those of the main circuit—D being 
the voltage on the circuit. The above-mentioned effect will again 


Fic. 18. —ELECTRODES: ALUMINIUM OMM. IN AMYL ACETATE. 
400 volta А.С. 60 co (4j is for 240 volta D.C.--112 А.С.) 


be noticed (due to the introduction of coal-gas), a higher value being 
attained by the voltage before the current rushes p meis the arc. 
Further, it will be seen that the current in the arc itself is practi- 
cally zero for half a cycle. 


BY Mrans ОЕ A MAGNETIC FIELD. 


For a long time past it has been known that when a direct-cur- 
rent arc is suddenly extinguished by the application of a transverse 
magnetic field it goes out with what may be called an abrupt 
shriek or wail. This fact suggested to the author that the current 
through the arc was pulsating, and so after some preliminary 
experiments the following arrangement was devised. 


»— SS 


—— 


Fig, 14. Ета. 15. Ето. 16. 


Fic. 17.—Corrern Carson Авс IN Am. Frequency = 750. approx. 


The previous horizontal arrangement of carbons was used, but 
in this case the carbons were bevelled on their upper sides at their 
extremities, so that the projection of each carbon in a vertical 
plane formed an angle of 40deg. from the horizontal. When an 
arc was struck between these at a pressure of 480 volts direct 
current, having а non-inductive resistance in series, the current 


Fic. 18.—Coprzr CARBON Anc IN Сол, Gas. Frequency — 760-9 approx. 


through the arc pulsated with a frequency which was higher the 
stronger the magnetic field in which it was burning. Oscillograms 
of the oscillations are given in Figs. 19,20, 21 and 22 for a hale 
mate field strengths of B=80, 120, 800 and 800 respectively, the 
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fréquencies produced being 57, 210, 1,800, and 4,800. These show 
& rapid rise in frequency with increase of field intensity. 

Possibly, by correctly adjusting the field, this action might be 
made use of to intensify the oscillation produced in an oscillatory 
circuit connected to it; but these experiments must only be regarded 
as preliminary, It should be noted that, as far as the evidence in 
the author's experiments goes, it was not possible to preserve 


C 
10 


150 


Fro. 19. Frequency = 87 ~ per sec. 


oscillations of constant frequency for more than half a minute at a 
time. An examination of the arc showed that on the positive pole 
the arc formed a number of separate glowing spots in a vertical 
plane, while the negative electrode had a much shorter but con- 
tinuou ly bright line. This effect reversed when both poles and 
field were reversed. | 


MA 


у T250 


Fio. 21. 
Frequency = 1,800 „> per sec. 


Его. 20. 
Frequency = 210 = per sec. 


It would appear that the production of these oscillations can be 
explained simply if one considers the tendency of the arc to shorten 
together with the fact that & curved arc in the magnetic field will 
require a greater voltage for the same current than a straight arc. 

It is conceivable that in some forms of circuit-breakers having 
magnetic fields which blow out the arc, this oscillatory action 
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Ето. 22.— Frequency = 4,300 = per sec. 


might be distinctly dangerous should the strength of the magnetic 
field not be properly proportioned. 

The author cannot conclude without expressing his sincere thanks 
to Mr. A. G. Warren—a senior student of the East London College 
—for the valuable and painstaking assistance he has rendered in 
connection with these experiments. 


GREAT WESTERN RAILWAY.—ELECTRIC POWER 
AND LIGHTING AND THE ELECTRIFICATION OF 
THE HAMMERSMITH & CITY RAILWAY. 

(Continued from page 670.) 
SUB-STATIONS. 


The Royal Oak sub-station is equipped with four 400 kw traction 
motor converter sets, worked in parallel with a battery having a 
one-hour discharge rate of 1,680 amperes, in conjunction with 
reversible boosters. The sub-station also contains two 200kw. 
motor-converters for D.C. lighting and power purposes. The 
Shepherd’s Bush sub-station (see Figs. 14 and 15) is equipped with 
seven 400kw. traction motor-converters worked in parallel with a 
battery having a one hour discharge rate of 840 amperes, in conjunc- 
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Fic. 14. —GzNERAL ARRANGEMENT OF SHEPHERD'S Вовн BSUB.STATION. 


tion with reversible boosters. The Old Oak Common sub station is 
equipped with one 400kw. and two 200kw. motor converter sets 
for D.C. lighting and power purposes. 

From each of the three sub-stations H T. distributor feeders are 
run from the H. T. bus bars to the various distributing centres. All 
three sub.stations are designed so that they may be developed on 
the same lines, and Royal Oak, being the most representative sub- 
station, is most suitable for & detailed description. 

The Royal Oak sub.station is built in three bays, and is 109 ft. 
long by 52 ft. 6 in. wide and 35 ft. high from floor level to the peaks 
of the roof in the centre bay, with a basement 4 ft. deep. 'ТҺе motor- 
converters and reversible boosters are placed in the centre bay, over 
which а 10 ton hand-worked travelling crane is provided. One of 
the side bays contains the H.T. switchboard and the other the L.T. 
switchboard. At one end of the space reserved for the H.T. switch- 
board & transformer room is provided, which forms one of the 
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distributing centres and is equipped with static transformers for | 


supplying alternating current at 220 volts for locai lighting, includ- 


ing the lighting of the sub-station. The transformer room is equipped 


with an overhead runway and a set of pulley blocks, 
transformer room a workshop is provided which is also equipped 
with an overhead runway and a set of pulley blocks. Adjoining the 
same end of the sub station is the battery room, which forms the 
basement of a large building used by the Great Western Railway for 
stationery stores. 

We have recently given а full description of the Peebles-La-Cour 
motor-converter (The Electrician, Vol. LVI., p. 956), and it will be 
remembered that it consists of a H.T. motor arranged like an induc- 
tion motor mechanically coupled to.and also electrically connected 
with a D.C. generator, connections being made between tappings 
from the rotor and the D.C. armature. While the machines can be 
started up on the H.T. side in much the same way as if they were 
induction motors, they behave when the D.C. machine is fully 
excited like synchronous machines and are capable of being reversed 
во as to generate A.C. current, exactly asin the case of synchronous 
motor-generators. This peculiarity is of special advantage in the 
present instance for reasons which are explained below. The D.C. 
generators which are used for traction have compound windings. 

The reversible boosters are of the well-known Highfield type, 
consisting of three machines—the motor, the booster and its exciter. 


booster being 180 kw. 


Next to the 


with the Park Royal switchboards. The main Н.Т. feeder 
switches are provided with time limit overload and instantaneous 
reverse-current relays, and the H.T. distributor switches are pro- 
vided with overload relays. All the Н.Т. motor switches are pro- 
vided with overload relays. Ample room is provided for extensions 
of the H.T. switchboard as additional motor-converters areinstalled. 

The L.T. switchboards, placed on the opposite side of the sub- 
station to the H.T. switchboard, are divided into four sections, one 
for controlling the traction circuits, a second for controlling the 
lighting circuits, a third for a milking booster and its connections 
to the Battery room and the fourth for controlling the Highfield re- 
versible boosters. Theconductors between the machines and feeders 
and the terminals on the L.T. switehboards are bare copper rods, 
supported by porcelain insulators carried on steel racks. It will be 
c nvenient to refer to the special features in connection with the 
machines and switchboards in describing tha method of operation 
of the sub-station plant as a whole. 

The motor-converters are normally started up from the Н.Т. 
side, the rotors being provided with slip-rings and with starting 
resistances which are placed in the H.T. switchboard basement, and 
which are controlled by handles, which can be operated from the 
floor level near each machine. A voltmeter, mounted in a con- 
venient position just above the starting switch handle, is connected 


across one leg of the star resistance and indicates when the machine 
These booster sets are in duplicate, the continuous capacity of each 


has reached synchronous speed and the slip-rings can be short- 


‚ circuited. A set of pilot lamps, placed in a box with ground-glass 


Fia. 15.—View SHOWING INTERIOR 


The battery consists of 290 of the Tudor Company's HZ. 35 cells 
contained in lead-lined wood boxes, the capacity being 1,680 am. 
peres at the one-hour rate. 

The Н.Т. switchboard is generally similar in construction and 
design to the Park Royal Н.Т. switchboards, which have been 
described above. The incoming Н.Т. feeders are connected to the 
centre of the board, the traction motor converters being connected 
to the one end and the lighting converters and the Н.Т. distributors 
to the distributing centres at the other end. The portions of the 
board which control the incoming feeders and the traction motor- 
converters are provided with duplicate 'bus bars as well as with & 
set of synchronising bars. The Н.Т. distributors and the lighting 
motor-converters are connected to ап extension to the upper set of 
main bus bars. This extended portion of the upper main bus bars 
can be divided into two sections, each of which controls one of 
the pair of Н.Т. distributors which supply each distributing centre 
and one of the lighting motor-converters. The outer section can 
be connected to the main 'bus bars by means of a ring main. Either 
of the two sections can, therefore, be shut down without cutting ofl 
the supply from а distributing centre. Section switches are also 
provided in the main duplicate 'bus bars to facilitate cleaning 
operations. The general construction of the switchboard and the 
design of the gear for feeder charging апа synchronising and the 
interlocking of the switches was all arranged on the same principle 
as that which has already been described in detail in connection 
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| sides, is fitted on the top of the generator magnets to indicate when 


the machine has become excited. The 400kw. traction motor- 
converters can also be started up from the D.C. side from the 
battery, and for this purpose a common D.C. starter 1s pro- 
vided, worked from the L.T. switchboard gallery. The starting 
resistance is connected between the equaliser bar and a special 
starting ’bus bar, and a change-over switch is mounted cn the bed- 
plate of each machine to enable the negative terminal to be con- 
nected either to the equaliser bar or to the starting bar. The D.C. 
machines are connected to the bus bars through reverse-current 
circuit-breakers. 

A feature of special interest is the method of using the battery 
not only to equalise the load on the motor-converters, and therefore 
on the main Н.Т, generators, by taking the peaks of the traction 
load, but also, in cases of emergency, for maintaining both the 
alternating and direct-current lighting supply The battery is con- 
nected (sec Fig. 16) through one of the reversible booster sets to 
the traction board, being connected between the positive 'bus bar 
and the equaliser bar, with the result that the total current return- 
ing from the track to the generators and the battery passes through 
the generator series windings, which are provided with diverter 
resistances. In the negative ’bus bar a main diverter resistance 
is provided through which the total current returning from the 
track passes, and the series winding on the booster is connected 
across a variable proportion of the main diverter resistance. It is 
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arranged so that when the.H.T. supply to the sub-station is inter- 
rupted the battery can run the motor-converters reversed, taking. 
current on the D.C. side and delivering Н.Т. alternating current. to 
the Н.Т. switchboard, from which it is transmitted, as before, to 


the lighting distributing centres. As soon as the motor-conver ters: 


are reversed from the battery a reverse relay in the positive 'bus b arof 
the traction board operates a change-over switch, which short-circuits 
the series windings of the generators and alters the connections to 
the series winding on the booster, so as to produce level compounding 
with variations of the load instead of over-compounding. In case the 
traction load be too great to be maintained by the battery under these 
conditions, it is arranged that a maximum automatic circuit-breaker, 
connected between the battery and the track feeders, shall open 
should the current from the battery exceed a pre-determined 
amount. A resistance is connected as a shunt across the terminals 
of thia circuit-breaker, so proportioned that when the circuit-breaker 
is opened sufficient current can be supplied to the trains to keep the 
lamps aligbt until the power for driving the trains can be supplied 
again. Thus the battery is able to maintain the alternating-current 
supply to Paddington, the railway stations and other important 
points, until the supply from Park Royal is restored А direct con- 
nection to the D.C. lighting board also enables the D.C. lighting. 
supply to be maintained from the battery only when required. 

ө. switch gear for each of the reversible. boosters includes a 
motor-starting switch, field.regulating switches for.the booster and 
exciter, a singlé-pole switch for cutting the. booster in or out of the 
main circuit, and maximum automatic circuit-breakers for the 
motor and exciter. The two circuit-breakers and the cut-in switch 
are mechanically interlocked, so that the opening of either of the 


circuit-breakers opens the other and causes the. cut. in switch to. 


short-circuit the booster. - 
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At the distributing centre (Fig. 17) each feeder. is. connected. 
through a hand- operated oil-break switch to the primary wind- 
ings of a group of three single-phase step-down transformers. 
The three transformers of each set are connected in delta 
both on. the primary and secondary sides.. The secondaries 
from each set are connected through an L.T. automatic switch 
to a set of L.T. 'bus bars. The two groups of transformers 
in each distributing. centre are, therefore, only connected in 
on the L.T. side. The normal ratio of transformation is from about 
6,300 to 110 or 220 volts, one or other of these.two pressures being 
required to suit the wiring of the buildings, which has been done at. 
different times. Means are also provided for altering the. ratio of. 
transformation within small limits by tappings taken to additional 
terminals on the H.T. side. The capacity of each set of three 
traneformers is chosen to suit the maximum demand at the different 
distributing centres. The second set of transformers is provided 
as а stand-by, but the two sets can be worked in parallel on. 
the L.T. side when required. In order to avoid the expense of 
having a man at each distributing centre to change over from one 
set of transformers to the other in case of failure or other trouble, 
it is arranged that the whole of the distributing. centres can be con- 
trolled from one or other of the three sub-stations. This is accom. 
plished in the following. way, (sce Fig. 18). 

The two Н.Т. distributors carried from the. sub-station to the 
distributing. centre being connected in ently.one to each group 
of transformers, the primaries of each group can. be switched on 
and off at the sub-station. As both sections of the extended 'bus 
bars at the sub-stations are connected to the same set of main 'bus 
bars, the prima ies and. в ies of the two groups of trans- 
formers at a distributing centre must always be in , and there 
is, therefore, no dificulfy; in paralleling. at the distributing centre by 
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Fic. 16.—DiAGRAM.orF Conxgorions AT HovaL OAK SUB-STATION. 


The negative 'bus bar. of the traction switchboard is connected to 
earth through a resistance, which allows about 100 a to 
when the positive side of the system is earthed, owing to accidental 
connections to the conductor rails on the traek or in any other 
‘way. An earth recording voltmeter is provided to give a con- 
tinuous record of the potential of the negative with reference to 
earth, and means are also provided for testing the leakage current 
from the positive and negative conductor rails. 

The other instruments and switch gear in connection with the 
D.C. switchboards do not call for special mention. 


DISTRIBUTING CENTRES. 


There are 11 pig ee centres in which the 6,500 volt three- 
phase current from the sub-stations is stepped down to either 220 or 
110 volt three-phase current for the lighting and power circuits. 
Each centre consists of a brick chamber, the usual dimensions being 
about 20 ft. by 12 ft. by 9 ft. high, five of these buildings being placed 
above ground, four in the neighbourhood of Paddington Station 
being in the form of underground chambers, and the remaining two 
forming the transformer rooms at Shepherd's Bush and Royal Oak 
sub stations. Two H.T. distributors are carried from one or other 
of the sub-stations to each distributing centre, being connected at 
the sub-station end by a maximum current automatic cut-out. One 
of these H.T. distributors is connected to the left-hand section and 
one to the right-hand section of the extended sub-station bus bars 
which have been described above. Where more than one distribut- 
ing centre is fed by one pair of feeders leaving the sub-station, the 
distributing centres are worked in parallel, the left-hand and right- 
hand feeder at every distributing centre being connected to the 


pass: 


means of: the automatic cut-in switch which conneots each set of 
‘transformers: to the L.T. 'bus bars on the secondary side. 


Ав soon 
as one set of transformers is energised from the sub-station, the 
automatie switch is closed on the L.T. side by а *olenoid made alive 
from the transformers As soon as the switch is closed, the solenoid 
is cut out of circuit and the L.T. switch is held closed by a catch: 
This catch is tripped by a no-voltage coil, so that when the supply to 
the set of transformers is cut off at the sub-station and the trans- 
former voltage dies out, the automatic switch is tripped. When 
the two sets of transformers have been switched into parallel, open- 
ing the switch at the sub-station in the primary circuit of one would 
not disconnect it at the distributing centre unless the no-voltage 
ooil on the L.T. automatic switch were open-circuited, because the 
secondary windings would be kept energised from the L.T. 'bus bars. 
In order to overcome this difficulty ап Andrews discriminating 
transformer is connected, so that when only one set of transformers 


is delivering power to the bus bars a relay circuit is brought into 


action which open-circuits the tripping coil of the L.T. automatic 
switch of the other, or idle, set of transformers, and so disconnects 
them. With this arrangement it is therefore possible to switch in 
or out from the sub-station either set of transformers in any order, 
paralleling them when required for changing over, or for taking the 
peak load. The H.T. switch gear at the distributing centre is of a 
very simple nature, and is contained in stone cells with iron doors, 
placed at the end of the distributing centre remote from the 
entrance. The Н.Т. circuit in the form of bare copper. rods 
to each set of transformers is connected to the H.T. distributor ter- 
minal box through phase-changing links, glow tubes being provided 
as in the case of the other Н.Т. switchboards. A voltmeter worked 


left-ha:.d and right-hand section respectively at the sub-station. ' from a step-down transformer is provided for each Н.Т. circuit. In 


those cases where the Н.Т. distributors are carried on to supply 
another distributing centre in parallel, the circuits for the outgoing 
Н.Т. distributors are teed off the. circuits of the Н.Т. distributors 
from the sub-station just before the oil switch. 

The two sets of transformers are placed one on each side of the 
chamber, are air-cooled without cases, and are supported by wheels 
on rails on foundation blocks of such a height that the transformers 
can be readily wheeled off on to а special truck which is provided 
to take them out of the chamber. 

The L.T. switch gear, which includes, in addition to the L.T. 
automatic switches, а voltmeter, two ammeters and an indicating 
wattmeter for each set of transformers, is carried on a steel frame- 
work which entirely screens off the transformers and the H.T. 
circuits, a door being provided in the centre to give access to the 
H.T. end of the chamber. Between the L.T. switchboard and the 
door the L.T. distributing boards are placed for the L.T. dis- 
tributing network. The D.C. 600 volt supply from the sub-station 
is also brought into this end of the chamber in the case of some of 
the distributing centres. 

CABLES. 


Between the generating station, the sub-stations and the dis- 
tributing centres, about 87 miles of H.T. three-core cable and about 


14 miles of L.T. concentric cable have been laid, in addition to |: 


between 8 and 4 miles of single L.T. cable used in the form of 
jumper cables in connection with the conductor rails. 

Each Н.Т. feeder between the generating station and the sub 
stations has three cores of 0°15 sq. in. sectional area, insulated with 
paper, lead-sheathed and armoured with galvanised wire. The H.T. 
distributors are similar. cables of 0°05 and 0°0125 sq. in. sectional 
area. The L.T. direct-current and alternating-current. cables arc 
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Fic. 17.—DisTRIBUTING CENTRE. 


concentric paper-insulated lead-covered cables, no armouring being 
provided on these cables as was done on the H.T. feeders in order 
to meet the requirements of the Board of 'Trade. 

The trunk multi-core and the branch telephone cables are also 

aper · insulated and lead-covered. 

All the H. T. three- core, L. T. concentric and telephone cables are 
laid in Howard asphalte troughing, a separate trough being used 
for each cable. These troughs are filled in with bitumen and 
covered with a layer of asphaltic concrete, ironed over all the troughs, 
which are placed side by side, so as to form a water-proof covering. 
The trenches in which the troughing is placed are excavated about 
2 ft. deep, and have a 4 in. layer of concrete laid on the bottom, to 
form a bed for the troughing. Where the cables have to cross under 
any railway lines, a trench is excavated which is floored with con- 
crete, and brick walls are built up on the side, on the top of which 
are laid old rails covered with concrete and a damp-proof course, to 
form a floor for the sleepers and rails. In this way all weight and 
pounding from the passing trains is kept off the cables. The 
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culverts so formed are provided with ventilating inlets and outlete 
and inspection manholes at convenient points. The number of 
‘culverts in which the cables pass under the rails is 29. The route 
chosen for the feeders has, as far as possible, been at the side of the 
line, so that any repairs, examination or jointing can be done with 
greater ease. Incertain places, however, more particularly between 
: Westbourne Park, Royal Oak and Shepherd’s Bush, it has been 
‘necessary to lay the feeders in the 6 ft. way. At one point, where 
'the route of the cables crosses the proposed new line between Acton 
and Shepherd’s Bush, a bridge, formed of old girders, has been pro- 
vided to support the cables in such a way that when the cutting 
‘for the new railway is made it will be unnecessary to disturb 
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` Ете. 18.—DraaRAam or CONNECTIONS AT DISTRIBUTING CENTRE. 


Sj Sa, Main, L.T. 3.Pole ОП Switches. Mi Ma, Closing Solenoids for S; and S». 
г, 42, Tripping Solenoids for S, aud S» N, Nz, Switch operated by Closing Sole. 
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meter Star Resistance for Neutral Point Pi Po P}, B fatances. Vi Үз, Re- 
verse Current Relays. С, Сз, Contacts actuat«d Y Relays V, and Va, breaking 
Circuit of Tripping Solenoids T, and T». Y. Switch for disconnecting Relays. 
Z Zo, Switches operated by Tripping Solenoids T; T. to close Closing Solenoid 
Circui J, H.-T. Oil-Break 3-Pole Switch, CT, Current Transformer. РТ, 


Potential Transformer. L, Diseriminating Transformer. 


them. At points where the cables are laid across railway bridges, 
the cables have been laid on steel plates fixed to the bridge girders, 
the ends of the plate being built into the concrete bed ofthe cable- 
trench at each end of the bridge, but left free for a few feet between 
tbe bridge structure and the anchoring point, so as to minimise as 
far as possible the effect of vibration. 

All the laying and jointing had to be done without interfering 
with the traffic, and great care had to be taken to avoid accidents. 
It is satisfactory to be able to state that not a single life was lost in 
carrying out this part of the work. 

There is one point of special interest in connection with the way 
in which the cables were jointed. The usual method of jointing the 
cables after they are laid was departed from, as it was considered 
that a much better joint would be made if more space was given to 
the jointer than is possible after the cables are laid and where there 
are a number placed side by side. The method adopted in the pre- 
sent instance was to leave the last 20 ft. or 80 ft. of each length of 
cable unlaid until the end had been jointed to the next length of 
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cable to be laid in the same trough. The ends of the two cables to 
be jointed were laid on a temporary platform placed over the 
trench and protected by a jointer's tent, or by a special arrange- 
ment of tarpaulins where the clearance was limited, and all joint- 
ing was done where there was ample room and things could be 
kept clean. Where the cables were laid through the subway under- 
neath the main lines between Westbourne Park and Royal Oak, the 
lengths of cable were so arranged that the joints came opposite the 
refuges provided in the walls of the subway, where the jointing 
could be done with safety. 

In making a H.T. three-core joint, the separate cores, each with 
its own insulation, are arranged in a vertical plane, the copper con- 
ductors being butt-jointed and connected by copper sleeves run in 
with solder. Each copper joint is then insulated with alternate 
layers of mica and paper, and bound with tape. The outer insulation 
is then applied over the three cores together, the whole joint being 
finally bound up with tape, spaces being left to allow the compound 
with which the lead envelope is filled to run in between the 
cores. The lead envelope is connected at each end to the lead 
sheathing of the cable by means of a plumber's wiped joint. The 
continuity of the armouring at the joints is maintained by copper 
strips, clipped to the armouring beyond the wiped plumber's joint. 
The overall width of the joint is & little less than the width of the 
trough ordinarily used for the particular size of cable, so that it could 
be lowered into position wherever the joint came in the trough, and 
the laying of the next length of cable could be proceeded with. The 
completed joint, being of greater height than the trough, is pro- 
tected by & piece of inverted trough, the two troughs being jointed 
together and filled with bitumen. 

The three-phase current is transmitted from Park Royal by six 

H.T. feeder cables as far as an inspection chamber adjoining the 
sub-station at Old Oak Common. From this point five Н.Т. feeders 
are carried on to another inspection chamber at Westbourne Park. 
From Old Oak Common inspection chamber two H.T. feeders 
supply the Old Oak Common sub-station. From the Westbourne 
Park inspection chamber four H.T. feeders are carried to supply 
edie Oak sub-station and three to supply Shepherd’s Bush sub- 
station. 
_ The inspection chambers referred to above are small brick build- 
ings in which a simple arrangement of plugs and switches is pro- 
vided, so that each sub-station can be supplied with high-tension 
electricity direct from Park Royal, and also from one of the other 
two sub-stations, and so that any incoming feeder can be joined to 
any outgoing feeder. In this way it is possible to keep one or 
more cables as spare in any section and connect them to the spare 
cable in the next section or to any other sub-station as may be 
necessary. Phase-changing links and glow tubes are provided at 
the inspection chambers similar to those described in connection 
with the main switchboards. 

The H.T. distributors are run in pairs to the various distributing 
centres from the bus bars at the sub-stations, as has already been 
explained in describing the sub-station plant. 

The L.T. concentric cables are also run in pairs from the L.T. 
switchboards at the sub-stations to the various points at which the 
current is distributed for lighting and power purposes. The con- 
ductor rails on the Hammersmith & City Railway and the lines in 
connection with it are fed by concentric cables from the sub-stations 
at Royal Oak and Shepherd's Bush, four 1:25 sq. іп. cables being 
laid from the former, six 1:25 sq. in. cables and two 0°75 ва. in. 
cables being laid from the latter sub-station. The two 0°75 8q. in. 
cables supply overhead conductors in the car sheds at Hammer- 
smith as well as the conductor rails outside it. The method of 
connection between the concentric eables and the conductor rails 
will be described wben dealing with the track work. 


(То be concluded.) 
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Three- phase Railway from Pontedecimo to Busalla.— 
L'Industrie Electrique states that the Italian Government have 
just contracted for the conversion of the railway from Ponte- 


decimo to Busalla to electric traction. The three-phase system 


is to be employed, the frequency being 15 and the voltage at 
the trolley wires 3,000. Current will be generated by two 
5,000 kw. turbo-alternators running at 900 revs. per min. 
The generator voltage will be 13,000. There are to be three 
sub-stations for stepping down the voltage. Locomotives 
weighing 60 tons will be used. Each locomotive will be 
equipped with two 750kw. cight-pole motors. The speed 
will be either about 28 or 14 miles per hour, according to the 
arrangement of the motors. The locomotives are to be capable 
of drawing a train weighing 380 tons at a speed of 28 miles 
per hour on a gradient of 1 in 30. 


ON THE MOTIONS OF ETHER PRODUCED BY COL. 
LISIONS OF ATOMS OR MOLECULES CONTAINING 
OR NOT CONTAINING ELECTRIONS.* 


BY LORD KELVIN, O. M., G.C.V.O., F. R. S. 


$ 1. By atom is meant an indivisible element of pondera ble 
(gravitational) matter, or of electricity; by molecule, an assemblage 
of two or more ponderable atoms, held together by mutual attrao- 
tions balanced by mutual repulsions. 

$ 2. In the atomic theory of electricity, electrion means an atom 
of resinous electricity, commonly hitherto called negative electricity. 
It is at present commonly assumed, and I believe in all probability 
rightly assumed, that all electrions are equal and similar. 

§ 8. An ancient hypothesis, which has had large consideration 
among philosophers in all times, assumes that there is only one 
kind of atom, and that groups of equal and similar atoms constitute 
the chemical elements with all their marvellous variety of quality. 
But, though no doubt some important and interesting differences of 
quality, such as the difference between ordinary and red phosphorus, 
are due to differences of grouping in assemblages of one kind of atom, 
it seems extremely improbable that differences of grouping of atoms 
all equal and similar suffice to explain all the different chemical and 
other properties of the great number of substances now commonly 
called chemical elements. It seems, indeed, almost absolutely certain 
that there are many different kinds of atom each eternally invari- 
able in its own specific quality, and that different substances, such 
as gold, silver, lead, iron, copper, oxygen, nitrogen, hydrogen, con- 
sist each of them of atoms of one invariable quality, and that every 
one of them is incapable of being transmuted into any other. 

$ 4. The sole properties of an atom are :—(1) its mass (being the 
measure of the inertia of its translatory motion), (2) its law of 
mutual force between itself and every other gravitational or electrical 
atom in the universe, varying according to the distance between 
them. As to the mutual force between ponderable atoms, we have 
strong reason to believe that this law practically is the Newtonian law 
of universal gravitation for all distances exceeding the millionth of 
а centimetre. For distances considerably less than the millionth of 
a centimetre, the Newtonian law of attraction according to the in- 
verse square of distance merges into repulsions resulting in mutual 
pressure of two bodies resisting joint occupation of space. For 
smaller distances we have attraction again, in the inevitable theory 


of Boscovich, constituting cohesions and chemical afifnities. 


$ 5. The assumption that the mutual force between two atoms 
depends merely on the distance between their centres implies that 
each atom is utterly isotropic. An aeolotropic atom, that is to say, 
an atom having different attractive and repulsive forces in different 
directions, is conceivable, and may possible come in future to have 
& place in atomic theory. Hitherto it has been universally assumed 
that every &tom, whether gravitational or electrical, is thoroughly 
isotropic, and I do not propose at present to enter upon any theo- 
retical consideration of &eolotropic atoms. 

$ 6. I do not propose to enter on any atomic theory of ether. It 
seems to me indeed most probable that in reality ether is structure- 
less, which means that every portion of ether, however small, has 
the same elastic properties as any portion, however great.. There 
is no difficulty in this conception of an utterly homogeneous elastic 
solid, occupying the whole of space from infinity to infinity in 
every direction. We sometimes hear the ''luminiferous ether" 
spoken of as а fluid. More than 30 years ago I abandoned, for 
reasons which seem to me thoroughly cogent, the idea that ether is 
& fluid presenting appearances of elasticity due to motion, as in 
collisions between Helmholtz vortex rings. Abandoning this idea, 
we are driven to the conclusion that ether is an elastic solid, capable 
of equi-voluminal waves, in which the motive force is elastic resis- 
tance against change of shape. 

$ 7. We now meet the question: Is ether incompressible? We 
should be compelled to answer: Yes, it is incompressible, if it is 
subject to the law of universal gravitation. But presently, when 
we try to account for motion produced in ether by ponderable or 
electrical atoms moving through it, we shall feel ouraelves per- 
suaded that ether is compressible.t Believing this, we are forced 
to believe that it is non-gravitational. Thus we find ourselves 
settled in the conviction that ether is compressible, and that ether 
experiences no gravitational forces between its parts. 

§ 8. Suppose now that an atom, whether ponderable or elec- 
trical, disturbs ether solely by attracting it or repelling it with а 
force varying according to distance; and that, with no other mutual 
influence than this, the atom and the ether jointly occupy the same 
space. If ether were incompressible, this attraction or repulsion 
would be utterly ineffective; and the atom would move through the 
space occupied by the ether, without giving any motion to the ether, 
and without itself experiencing any influence of force due to the 


* Paper read before section A of the British Association at Leicester 
August 1st, 1907. 
t '* Baltimore Lectures," Appendix A; Appendix B, $ 3. 
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ether. Hence, in order that atoms may take energy from motions 
of ether, and that ether may take energy from motions of matter, 
we must suppose the ether to be compressible and dilatable; and to 
be compressed or to be dilated, or compressed at some distances and 
dilated at other distances, in virtue of the force exerted on it by the 
atom. 

§ 9. While assuming ether to be compressible, we suppose its 
resistance to compression (positive or negative) to be so very great 
that the velocity of condensational-refractional waves in pure ether 
is practically infinite, and that the energy of whatever of such waves 
may be produced by collisions of atoms or electrions is practically 
ntl in comparison with the energy of the equivoluminal waves, 
constituting radiant heat and light, which are actually produced by 
those collisions. It is only under the enormous forces of attraction 
or repulsion exerted by atoms on ether that augmentation or diminu- 
tion of its density is practically influential. 

$ 10. By purely dynamical reasoning, it may be proved to follow 
from the hypotheses of §§ 4, 6, 8 and 9, that an atom (supposed for 
а moment to be infinitely small), kept moving through ether at any 
velocity, 9, greater than v, the velocity of light, produces no dis- 
turbance in the ether in front of a cone having its vertex at the 


atom, and semi-vertical angle equal to sin ^! * but that the mov- 
q 


ing atom produces, in its rear wholly within the cone, an ever- 
growing disturbance of ether, and therefore requires the application 
of & continual pull forward to keep it moving uniformly at any 
constant velocity exceeding the velocity of light. In 1888, Oliver 
Heaviside} arrived at a corresponding conclusion by purely mathe 
matical work, from Max well's electromagnetic formulas, without any 
dynamical foundation; and in 1897, f still without assuming any 
dynamical or chemical properties of ether and atoms, he corrected 
an erroneous hypothesis, that no force, however great, could givean 
atom a velocity equal to the velocity of light, which has been some- 
what extensively adopted within the last 10 years in speculations 
and reckonings regarding radio-activity. 

$ 11. Purely dynamical reasoning | on our physical assumptions of 
$$ 4, 6, 8 and 9, teaches us further that: 

(а) No force is required to keep an atom moving uniformly 
through ether at any velocity less than the velocity of light. 

(b) To start an atom suddenly into motion from rest, causes а 
те pulse to travel outwards with the velocity of light, from 
the place in which the atom was when it was receiving the sup- 
posed velocity. 

(c) The magnitude of this spherical pulse is a maximum in the 
plane through the centre perpendicular to the line of motion, and 
is zero at the two points in which the spherical surface is cut by 
that line. 

(d) This spherical pulse carries outwards through infinite space a 
finite quantity of energy, “, due to a part of the work, w, done by 
the force which was applied to the atom to start it in motion. The 
sharper the suddenness the greater is l. 

(е) If at any time a resisting force suddenly stops the atom, work 
is done on the ether, in virtue of which another pulse carries away 
an amount of energy /' ; and work is done on the stopping agent 
amounting to - L. 

(/) If the suddenness of the stopping is equal and similar to the 
suddenness of the starting, the second pulse is equal and similar to 
the first, and /' is equal to J. 

$ 12. To understand clearly the meaning of (е) take an example 
Let three equal апа similar electrionless atoms, A, D, C, be given 
in а straight line, A moving with velocity q towards В, and C 
moving towards D in the contrary direction with & velocity just so 
much less than q that D is left at rest after its collision with C. 
The initial distances are such that the collision between А and D 
precedes the collision between B and C. Amounts of energy equal 
to Г and /' are carried away into infinite space in the pulses produced 
by the two collisions. Inthe arrangement now described, the sudden- 
nesses of the starting and stopping of B are not precisely equal and 
similar; and because of their difference l’ would generally be some- 
what less than l: but the law of force between the atoms might be 
such as to render “ equal to or greater than J, for certain ranges of 
values of q. 

Take an analogous case of collisions between three ideal billiard 
balls each perfectly elastic. Тһе clicks of A on D, and of B on C, 
cause losses of energy, /, and /', carried off through air by sound 
Waves. 

$ 13. Consider now the collisions in a non-electrified monatomic 
gas; that is to say, an assemblage of single atoms each having 
within it its neutralising quantum of electrions, except a small pro- 
portion from which the electrions may have been temporarily 
knocked out. For simplicity we shall first take the case in which 
a single electrion is the electric neutralising quantum for each 


* Baltimore Lectures, Appendix B., $$ 6, 7. 

+ Heaviside’s * Electrical Papers," Vol. II., pp. 494, 516. 

і Heaviside’s ‘‘ Electromagnetic Theory," Vol. II., Appendix G. 
| “ Baltimore Lectures," Appendix B., $$ 4.... 7. 

*; ‘ Baltimore Lectures," Leo. VIII., p. 88; Leo. XIV., p. 197. 


ponderable atom. The collisions will keep the electrions continually 
in a state of vibration within the atoms, except in the compara- 
tively rare case of an electrion knocked out of an atom, or in the 
infinitely rare case of the relative motion of an atom and electrio 
being reduced exactly to zero by a collision. | 

$ 14. The law of force between the electrion and atom may be 
such that the centre of the atom is the only position of stable egpili- 
brium for an electrion within it. 

§ 15. Or the law of force may be such that there are any number, 
1, of concentric spherical surfaces within the atom, on each of which 
an electrion may rest in equilibrium radially stable; and : – 1 inter- 
mediate surfaces, on each of which an electrion would be in equi- 
librium radially unstable.* In the statistical average of collisions, 
the electrion may, immediately after & particular collision, be 
ranging in non-sinusoidal vibration, through several spherical sur- 
faces of stable and unstable equilibrium, losing energy by sending 
out irregularly reciprocating waves through ether. Before the next 
collision, the electrion may probably have settled down into very 
approximately sinusoidal vibrations in and out on each side of any 
one of the surfaces of radial stability. 

$ 16. This last condition we may suppose to be generally preva- 
lent during the greater part of the free path between successive 
collisions. We may, indeed, suppose it to be more frequently the 
immediate result of & collision than the wilder vibration described 
in $15, which, however, must undoubtedly be an occasional, though 
probably a rare, condition, immediately after a collision. 

§ 17. We are not bound to assume that a single electrion is the 
saturating quantum of any particular ponderable atom; nor are we 
bound to suppose that it 1s electrically neutralised by any integral 
number of electrions.t The most general supposition we can make 
a that, with j electrions, the atom and electrions act externally as 
а vitreously electrified body, and, with j 1 electrions, the atom апа 
electrions act as а resinously electrified body. 

§ 18. It seems to me, indeed, exceedingly probable that the per- 
sistence of the two-atom molecule in the common diatomic gases 
Op, N., Ha, Cl,, is due to the impossibility of electrically neutralismg 
the ponderable atom by any integral number of electrions. Suppose, 
for example, that one electrion suffices to electrically neutralise two 
atoms of nitrogen. A monatomic nitrogen gas (№), if non-electrified as 
a whole, would have half of its atoms without electrions, and, there- 
fore, vitreously electric, with electric quantity equal and opposite to 
half that of a single electrion. Each of the other half of its whole 
number of atoms would have one electrion within it, and, therefore, 
its external action would be resinous, with half the potency of a 
single electrion. Thus, there would be a strong electric attraction 
between the atoms destitute of electrions and the atoms each con- 
taining one electrion within it. This attraction would tend to bring 
the atoms together in pairs, N., each pair containing one electrion of 
which one position of stable equilibrium would be at the middle of 
the line joining the centres of the two ponderable atoms. It seems 
quite probable that this is the real condition of ponderable atoms 
and electrions, in the ordinary diatomic gases. | 

$ 19. The dissociation of a considerable number of such pairs of 
atoms would be exactly the ionisation’? by which, following 
Schuster's and J. J. Thomson’s theory of the conduction of elec 
tricity through gases, the latest developed theories of radio-activity 
explain the specially induced electric conductivity of diatomic gases, 
such as Lenard found to be produced in air by ultra-violet light 
traversing it, and Becquerel found in air all round an apparently 
inert piece of metallic uranium, or a uranium salt. 

$20. But, to give electric conductivity to a monatomic gas, the 
‘ionisation " could not be anything else than dissociation of ele: 
trions from ponderable atoms. This kind of dissociation might be 
produced in а very hot gas by mere impacts between the atoms of 
the gas itself, with the large translational velocities to which high 
temperatures are due. Or it might be produced by extraneous 
bodies, such as the '*a" or “ 8" particles shot out with high 
velocities from radio-active substances. We are now, however, 
chiefly concerned with the motions of ether produced by collisions 
of atoms, in cireumstances less abnornal than those in which dis- 
sociations and re-combinations are largely influential. 

$21. The pulses described in $$ 11, 12, as due merely to mutual 
collisions between ponderable atoms (without consideration of 
electrions whether present or not), constitute a kind of motion in 
the ether which, if intense enough to produce visible light, would, 
when analysed by the spectroscope, show a continuous spectrum 
without the bright lines which when seen prove the existence of 
long-continued trains of sinusoidal vibrations of particles of ether, 
in the eye perceiving them, and therefore also in the source, and in 
all the ether between the source and the eye. On the other hand, 
the vibrations of electrions referred to in §13 would, if intense 
enough, produce bright lines in the spectrum. 


soy tt 
§ 22. There is another kind of vibration in the source which 


„Plan of an Atom to be capable of Storing an Electrion with 
Enormous Energy for Radio- activity, by Lord Kelvin, Phil. Mag., 
December, 1905. . 
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might produce, and which probably does produce, bright lines in the 
spectrum. If there are two or more ponderable atoms in the mole- 
cule of a glowing gas, not dissociated by the violence of the 
collisions, each atom of the molecule muet have a vibratory motion, 
of which an isolated ponderable atom is incapable, and these vibra- 
tory motions of the atoms of a group must give rise to bright lines 
in the spectrum, when the frequency of the vibrations in any one, 
or in all, of the vibrating modes, is between 400 million million and 
800 million million per second, if we take this as the range of fre- 
‚ quencies for visible light. 

§ 23. The spectroscopic phenomena to be accounted for in a 
dynamical theory of light include continuous spectrums, with large 
numbers of bright lines superimposed on the more or less bright 
background of continuous spectrum. Even when every care has 
been taken, in artificial sources of light, to eliminate influence of 
more than one of the substances commonly called chemical elements, 
the number of bright lines is generally very large: indeed, we are 
not sure that we have been able to count the whole number of 
those which are presumably due to any single element. 

§ 24. In a glowing monatomic gas, with just one electrion to each 
atom, and only the central position of stable equilibrium for the 
electrion in the atom, there could be only one bright line in the 
spectrum. But, in reality, every one of the known monatomic 
gases—mercury vapour, argon, helium, neon, krypton, xenon,— 

ives a highly complicated spectrum with a large number of bright 
ines. We infer that, if there is just one electrion to each atom, it 
has many positions of stable equilibrium; or that there are many 
electrions, with only the central position of equilibrium for one of 
^ them alone; or that there are many electrions, and many stable 
positions for one of them alone in the atom. 

$25. It seems as if only by the third supposition —many elec- 
trions and many positions of stable equilibriam—we can imagine 
the great number of bright lines, and the great complexity of their 
arrangement in the spectrums of the monatomic gases. 

§ 26. But we can feel little satisfaction in this or any other 
attempt to discover details of dynamical theory unless it gives 
some reasonably acceptable explanation ot the laws of arrangement 


of trains of bright lines in ‘the spectrums of different chemical 


ts, which have been experimentally discovered by Runge, 
Kayser, Rydberg, Schuster, and others. 


REPORT OF THE BRITISH -ASSOCIATION COM- 
“MITTEE ON PRACTICAL STANDARDS FOR ЕГЕС. 
TRICAL MEASUREMENTS.* 


The main work during the year has been the completion of the 
work with the ampere balance. The general results are referred 
to in some detail below. The final measurements confirm the 
opinion expressed in last year’s report that an accuracy of a few 
parts in 100,000 might be reached. It appears that the result is 
үре оеш to 1 in 50,000. Interim reports on the ampere 

alance, indicating the progress of construction, adjustment and use 
of the instrument, have been submitted to the Association since 1904. 

_The committee are now pleased to report that the balance con- 
tinues to give complete satisfaction. During the past year it has 
been much used for determining the E.M.F. of the normal Weston 
cadmium cell and the electrochemical equivalent of silver. A 
description of the instrument, its construction and adjustment, and 
the results obtained with it in the cadmium cell determinations, has 
been prepared and submitted to the Royal Society for publication 
in its Transactions by Prof. Ayrton, Mr. Mather and Mr. F. E. 
Smith. An account of the work on the electrochemical equivalent 
of silver is well advanced and will be published shortly. 

In all some 71 observations have been made on a certain cad- 
mium cell (No. 2), using both sets of coils on the balance, and 13 
observations in which one or other of the two sets was employed. 
The agreement between the individual results obtained with the 
two sets of coils is remarkable, the average difference from the 
mean amounting only to 6 parts in 1,000,000. The whole series of 
observations extended over a period of 19 months (September, 1905, 
to April, 1907), and during that time the coils of the balance were 
reset five times. No determination made has been omitted except 
those in which the observations were of such a nature that a decision 
to disregard the result was arrived at before its computation. Such 
occasions were rare. 


Of the 71 observations made, 7 are within 1, 14 are within 2, 28 


— ——— e 


* This report was issued during the meeting at Leicester. The com- 
mittee consists of Lord Rayleigh (chairman), Dr. R. T. Glazebrook 
(secretary), Lord Kelvin, Profs. W. E. Ayrton, J. Perry, W. G. Adams, 
and: G. Carey Foster, Sir Oliver J. Lodge, Dr. A. Muirhead, Sir W. Н. 
Preece, Profs, A. Schuster, J. A. Fleming and J. J. Thomson, Dr. W. N. 
Shaw, Dr. J. T. Bottomley, Rev. T. C. Fitzpatrick, Dr. G. Johnstone 
Stoney, Prof. S. P. Thompson, Mr. J. Rennie, Principal Е. Н. Griffiths, 
Bir A. W. Rücker, Prof. H. L. Oallendar and Mr. George Matthey. 


are within 5, 58 are within 10, 66 are within 15, and 70 are within 


20 in a million of the mean. Only one determination out of the 
whole 71, and this one of the earliest, differs from the mean by во 
mueh as 1 part in 59,000. The above facts constitute important 
evidence of constancy in both balance and cell. In fact, both cur- 
rent weigher and cell proved to be much more constant and reliable 
than the standard resistance, although the latter was very carefully 
made and annealed with a view to ensuring permanency. 

Expressed in terms of the international ohm as realised at the 
National Physical Laboratory, and of the ampere as given by the 
new current weigher, we find that the value of C x R for the normal 
Weston cadmium cell is 1:01880, at 17°C. This assumes that the 
value of д at Teddington is 981:119, a number probably correct to 
within 3 parts in 100,000. An uncertainty of this amount in g 
introduces a possible error of 14 parts in 100,000 in the value of the 
ampere, and, as all other probable errors are smaller in magnitude, 
it is important that a more accurate determination of g be made. 

To realise the volt with an aceuracy approaching that of the 
ampere, as now known, it is necessary that an absolute deter- 
mination of resistance of corresponding precision be undertaken. 
Through the kindness of the Drapers’ Company of London it is 
hoped that such a determination by means of a Lorenz apparatus 
may be completed at the National Physical Laboratory before the 
end of next year. At the present time the uncertainty in the abso- 
lute value of the international ohm approximates to 4 in 10,000. 
From the above value of C x R for the cadmium cell together with 
the ratio of Clark to cadmium—viz., 

Clark at 15°C. А 
Cadmium at 170. 060 
the E. M. F. of the Clark cell at 15°C. becomes 1:482.. 

The committee recognise very fully the skill and devotion of Mr. 
Mather and Mr. Smith, on whom the work of carrying out the 
experiments has fallen, and have invited these gentlemen to become 
members of the committee. Papers by Mr. F. E. Smith, of the 
National Physical Laboratory, dealing with the use of the silver 
voltameter and the preparation of the Weston cadmium cell, are 
nearly ready for publication. Some preliminary work has also been 
done on the design for the Lorenz apparatus, the funds for which 
are being found by the Drapers’ Company. The proposed design 
embodies new features of importance. 

With regard to the proposed Conference on Electric Units further 
consideration led to the conclusion that a year’s delay was desirable, 
and, in consequence, the meeting was postponed from October, 1906, to 
October, 1907. With a view to a preliminary agreement on the 
matters to be raised, correspondence has passed during the year 
between the secretary, acting as director of the National Physical 
Laboratory, and the heads of standardising laboratories in other 
countries. ‘The conference will probably deal with the drawing u 
of an international convention relative to electric units, whic 
should include the draft of a form of law which might be adopted 
generally in the various countries represented, and the considera- 
tion of the steps necessary to secure uniformity in the carrying out 
of the laws in different countries, and to arrange for determinations 
necessary for this purpose. The necessary invitations for the con- 
ference are being issued by His Majesty's Government. 

To secure uniformity in carrying out the law it will be necessary 
that specifications for constructing and using a mercury unit of re- 
sistance, for setting up and working a silver voltameter, and for pre- 
paring а standard cell, be approved either by the conference itself 
or by some body nominated by the conference for this purpose. 
With a view to aiding discussion, very detailed specifications deali 
with the voltameter and the cell have been prepared by the Nation 
Physical Laboratory and issued to other standardising institutions. 
These are printed in Appendixes II. and III. It is not suggested 
that the final specifications need be so full or so detailed, but it was 
thought well that all information necessary to assist in criticising 
the results should be included. 

The work on the silver voltameter and Weston cell still continues, 
and, in view of the deliberations of the conference, it is probable 
that further expenditure will be required. The accounts show that 
а, balance of 10s. 8d. remains from the grant of £50 made last year. 
The grant has been spent on the purchase of material and appliances 
for the research. 

In view of the importance of bringing the work of re-determining 
the values of the fundamental units to a satisfactory conclusion the 
committee recommend that they be re-appointed, with a grant of 
£50, and with the addition of the names of Mr. A. P. Trotter, Mr. 
T. Mather, F. R. S., and Mr. Е. E. Smith, that Lord Rayleigh be 
chairman and Dr. Glazebrook secretary. 


APPENDIX I. 

NOTES ох THE PRESENT CONDITION oF THE М№овк ох Exectaic Units 
AT THE NATIONAL Puysican Laporatory. Bx Е. E Я 
(From the National Physical Laboratory.) 

1, The Ohm. (a) Absolute Unit.—The value of а resistance in abso- 
lute measure is still subject to considerable uncertainty ; the most satis- 
factory value is obtained from the mean observed ratio of the international 
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obm to the absolute ohm.* A provisional design bas been prepared for 
the Lorenz apparatus which the Drapers’ Company are kindly presenting 
to the Nationa! Physical Laboratory, and experiments to test the more 
important features of the design are in progress. It is hoped to realise 
the ohm in absolute measure to 1 part in 100,000. The experience gained 
in the construction of many of the fittings of the ampere balance will 
greatly facilitate the work. 


(b) International Unit.—Further comparisons of some of the mercury 
standards of the National Physical Laboratory were made in October and 
November, 1906. There appears to have been no change in any of the 
tubes which affects the resistance of the contained mercury columns by 
as much as 1 part in 100,000. The following table gives the observed 


differences in 1908 (the year of their construction) and in October and 
November, 1906 :— 


Mercury standards Observed difference in Observed difference in 
compared. int. ohms in 1903. int. ohms in 1906. 
RR .. . 0000692922. 0:00068; 
M-T iss cone 00008 0:00089; 
M-—U e vie us 0:00094; ............ 0:00095. 
MA Rr ere —0˙000 2999 — 0°00030, 
N $5 0000015 ............. 0:00002; 


2, The Ampere. (a) Absolute Measure.— When the ampere balance was 
designed it was hoped by means of it to measure a current in absolute 
value to 1 part in 10,000, but it will be seen from the report on the 
balance that the evaluation of а current of nominal value 1 ampere is 
subject to an error which appears to be not greater than 1 part in 50,000. 


(5) International Unit of Current.—The International Conference on 
Electric Units at Charlottenburg (1905) reaffirmed the definition of the 
international ampere in terms of the deposit of silver in a silver volt- 
ameter or coulombmeter, but expressed the opinion that the information 
before it was insufficient to enable it to propose any alteration in the for- 
merly accepted value for the ampere, or to lay down exact directions in 
respect to the silver voltameter. 

The Rayleigh type of voltameter has been used in a large number of 
investigations, but the researches of Rodger and Watson, Richards, Kahle, 
and others have shown that this voltameter as generally employed gives 
results which may vary as much as 1 part in 1,000. In the research at 
the National Physical Laboratory a reproducible type of voltameter was 
sought, but after making a large number of observations on various forms 
it was found that, subject to certain easily attained conditions, all the 
forms give identical results to 1 part in 100,000. As the Rayleigh type 
is the simplest to erect, and produces the least variation in the current 
strength, it is proposed that this form be specified. The conclusions 
arrived at in the research differ appreciably from those of most other 
observers, and attempts have been made to experimentally reproduce the 
condition under which they worked. In part we have been successful, 
but there are still anomalous results for which we can at present offer no 
explanation. It is certain, however, though the complete chemistry of 
the silver voltameter or coulombmeter is unknown, that а reproducible type 
can be specified, and that the international ampere can be defined in 
terms of the deposit of silver with very great accuracy, certainly to 
1 part in 100,000. | 

The Standard Cell.—For the past five years experiments have been 
made at the National Physical Laboratory on Clark and on Weston 
cadmium cells, and two years ago a provisional specification of the cad- 
mium cell was published. It is gratifying to know that the specifica. 
tion proved of value, for in 1906, 51 cadmium cells were submitted for 
test at the National Physical Laboratory, and all of these were prepared 
on the lines of the specification. The cells were intended for commercial 
use, and they were packed with small orystals of cadmium sulphate to be 
more portable; also we have reason to believe that in some cases the 
mercurous sulphate had not been properly washed, and in other cases the 
solution of cadmium sulphate was slightly acid. Nevertheless the E.M.F. 
of these cells agreed with the N.P.L. cells to about 2 parts in 10,000, 
the N.P.L. cells having the lower voltage. Standards more carefully set 
up have been submitted by two observers for comparison with the N.P.L. 
cells in accordance with the offer made in the British Association 
Report, 1905. The cells prepared by one of these observers— Mr. Tinsley 
of Beckenham—differed from the N.P.L. cells by about 0:1 millivolt, or 
1 part in 10,000. Mr. Mather also submitted a number of cells, and 
these had approximately the same mean E. M. F. as those from Mr. Tinsley. 
The N.P.L. cells were the lower in voltage, and freshly prepared cells 
agree with old ones. 

In May, 1907, 12 Weston cadmium cells set up by Dr. Wolff at the 
National Bureau of Standards, Washington, were compared with a 
number of the cells of the National Physical Laboratory, and a mean 
difference of 3 parts in 1,000,000 was measured. Dr. Wolff's cells 
were, we believe, set up quite independently of the N.P.L. specification, 
which makes this remarkable agreement all the more gratifying. 


| APPENDIX II. 
SPECIFICATION FOR THF PRACTICAL APPLICATION OF THE DEFINITION О 
THE INTERNATIONAL АМРЕВЕ, 

(From the National Physical Laboratory.) 

In the following specification the term silver voltameter (or coulo- 
meter) means the arrangement of apparatus by means of which an electric 
current is passed through a solution of silver nitrate in water. The 
silver voltameter measures the total electrical quantity which has passed 
during the time of the experiment, and by noting this time, the time 


* See table in the Brit. Assoc. Reply for 1892. | 
In Mr. Mather’s cells electrolytic mercurous sulphate was used; 


in Mr. Tinsley's cells the mercurous sulphate was prepared by the chemical | 


precipitation method. 
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average of the current, or, if the current has been kept constant, the 
current itself, can be deduced. 


In employing the silver voltameter to measure currents of about 1 


ampere the following arrangements should be adopted: The kathode on 
which the silver is to be deposited should take the form of a platinum 
bowl about 10 cm. in diameter and 7 cm. in depth. 
the bowl is conveniently about 80 grammes. The anode should be & 
plate or disc of pure silver coated with a deposit of electrolytic silver, 


The mass of 


the mass of the latter being about 50 per cent. greater than the mass of 
silver to be deposited on the kathode. The plate or disc of silver should 
be of about 6 cm. edge (or diameter) and 3 mm. or 4 mm. in thicknese. 


Its total area will thus approximate to 60 sq. cm. The anode should be 


supported horizontally in the liquid near the top of the solution by & 
silver rod riveted through its centre. To prevent the disintegrated silver 
which is formed on the anode from falling upon the kathode, the anode 
should be inserted into a cup of filter paper separately supported. The 
liquid should consist of a neutral solution of pure silver nitrate, contain- 
ing about 15 parts by weight of the nitrate to 85 parts of water. The 
resistance of the voltameter changes somewhat as the current passes. To 
prevent these changes having too great an effect on the current, some 
resistance besides that of the voltameter should be inserted in the circuit. 
If the value of the current is desired and the measurement is one of high 
precision this external resistance should be from 50 to 100 ohms ; in other 
cases the resistance should not be less than 10 ohms. 


METHOD OF MAKING A MRASUREYENT. 


1. The Solution.— The silver nitrate should be purchased as pure and 
recrystallised twice ; the recrystallisation is preferably done by evaporat- 
ing а saturated solution in a flask over a water bath. The mother liquor 
should be drained away and the crystals dissolved in pure freshly distilled 
water. Prolonged contact of the crystals or of the solution with impure air 
must be avoided. The solution should be neutral to sensitive litmus paper. 
If the silver nitrate is recovered from much-used or contaminated solutions, 
or from an acid solution, the recovered salt should be fused (preferably in 
an electric oven) and afterwards dissolved, and the solution filtered before 
the recrystallisation processes; otherwise it may be necessary to recry- 
stallise more than twice. During electrolysis in the volta-meter herein 
specified the silver nitrate solution does not change in composition as & 
result of the electrolysis by an amount which is detectable by any tried 
means, but, owing to the presence of impurities in the atmosphere, the 
solution should not be used more than once if great accuracy is desired. 


2. The Anode —The anode should be prepared by cleaning the silver 
plate or disc with sandpaper or а soratch-brush. It should be washed 
with distilled water and supported so as to form the kathode of a silver 
voltameter. The anode of this latter should be a silver bowl or a 
platinum bowl coated with silver, and the liquid should be a 15 per cent. 
solution of silver nitrate in water; this solution need not be specially 
pure. If the anode bowl is of platinum coated with silver and of the 
dimensions already specified, it is convenient to employ about 850 cubic 
em. of the solution and support the silver plate or disc horizontally in the 
liquid near the top of the solution. А convenient current for depositing 
silver on the plate is 0'8 ampere. The plate is washed with distilled 
water and dried in an electric oven. 

The cup of filter paper should be about 5 cm. deep and of а diameter & 
little greater than that of the silver plate. It is made by folding a large 
filter paper (such as Schleicher and Sebull No. 595, 24 cm. diameter) over 
а glass cylinder (such as а bottle) of appropriate diameter and securing 
the upper portions of the folds of the Paver with sealing wax or with 
platinum wire. The cylinder is removed and that portion of the paper 
which is above the seals is cut away. The upper parts of the internal 
folds are also secured with sealing wax or with platinum wire. 


8. The Kathode.— The platinum bowl should be cleaned with a strong 
solution of sodium hydrate, followed by washings with water, strong 
nitric acid, and distilled water. Itis then made the anode of a silver 
voltameter, the liquid being a 15 per cent. solution of silver nitrate (an 
impure solution serves) having А volume of about 350 cubic om. The 
kathode should be a clean silver plate supported near the top of the 
solution. With a current of about 1 ampere the circuit should be 
completed for 10 minutes at least, after which the kathode and liquid 
are removed from the bowl. The bowLis washed with water and after- 
wards cleaned with strong nitric acid ; washings with distilled water, 
strong nitric acid, and distilled water follow in the order named, and the 
bowl is dried in an eletric oven at about a temperature of 160°C. It is 
removed to a desiccator and when thoroughly cool it is weighed. A 
bowl of similar size and of approximately the same mass is convenient as 
а counterpoise. 

4. The Circuit.—The platinum bowl is placed in position in the 
intended circuit and 300 cubic cm. of the solution of silver nitrate are 
placed in it. The anode is placed inside the filter paper cup and the 
latter suspended by platinum wires which аге insulated from the anode 
and from the rest of the circuit. The anode and filter paper cup are sup- 
ported so that the silver plate or diss is covered by the solution; the 
connections to the remainder of the circuit are then made. Contact is 
made ata key and the time noted. The current is allowed to pass for 
&n interval depending on the precision desired, and the time of breaking 
contact must be observed. For measurements of high precision from 7 
to 10 grammes of silver should be deposited. During the passage of the 
current the voltameter should be covered over to exclude light. 

5. Deposit of Silver.—The solution is removed from the bowl and the 
deposit rinsed with about 100 cubic cm. of distilled water. The washing 
water is poured into a clean glass crystallising dish and the operation of 
washing is repeated three times, The bowl is then nearly filled with 
distilled water and left for at least three hours ; it is rinsed three times, 


the last of these washing waters remaining in the bowl for 10 minutes. 


This should give no milkiness when added to а neutral solution of 


E 
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sodium chloride in water. The bowl is dried in an electric oven ata 
temperature of about 160°C. If any loose silver is observed in the 
solution outside of the filter paper cup, or in the washing waters, these 
liquids must be filtered, the filter paper dried, and the loose silver added 


to the bow! before drying the deposit. The bowl is cooled in & desiccator 


and weighed again. The gain in mass gives the silver deposited. 

6. Calculation.—To find the current in amperes this mass, expressed 
in grammes, must be divided by the number of seconds during which the 
current has been passed and by 0-001118. The result will be the time 
average of the current if, during the interval, the current has varied. In 
determining the constant of an instrament by this method the carrent 
should be kept as uniform as possible and the readings of the instrument 
observed at frequent intervals of time. These observations give a curve 
from which the reading corresponding to the mean current (time average 
of the current) can be found. The current, as calculated from the volta- 
meter results, corresponds te this reading. 

Notes on Observations.—If this specification is carefully followed the 
mass of silver deposited for the passage of 1 coulomb through the 
voltameter is constant within the limits of the errors of measurements of 
the highest precision. It is certainly constant to 1 part in 100,000. 
The specification is possibly too rigorous for many practical needs, and 
for such a simplification is possible. The solution of silver nitrate may be 

repared from purchased silver nitrate, provided it is free from acid. 
he anode may be a plate of pure silver without electrolytic silver de- 
posited thereon. The remainder of the specification must be followed. 


Effect of Pressure. — The observations may be made at any ordinary 
atmospheric preesure, or exceptionally low pressures, as the mass of 
silver deposited when the silver voltameter is under & pressure of 76 om. 
of mercury is the same as when under any low pressure to 2 cm. of 
mercury, and possibly without these limits. 

Effect of Temperature.—This specification is based on observations at 
or about a temperature of 17°C. Observations at otber temperatures 
have been made and are being continued; if there is a temperature co- 
efficient to the silver voltameter it is exceedingly small. This specification 
is based on the results of a large number of measurements made at the 
National Physical Laboratory. 

APPENDIX III. 
PREPARATION OF THE WESTON (CADMIUM) STANDARD CELL. 
(From the National Physical Laboratory.) 

Definition cf the Cell.—The cell has mercury for its positive electrode 
and an amalgam of cadmium, consisting of 124 parts by weight of 
cadmium to 874 parts of mercury, for its negative electrole. The elec- 
trolyte consists of a saturated solution of cadmium sulphate, and solid 
cadmium sulphate is contained within the cell. A paste consisting of 
solid mercurous sulphate, mercury, and cadmium sulphate rests on the 
positive electrode, 
PREPARATION OF THE MATERIALS. 

1. Mercury.—Commercially pure mercury should be squeezed through 
wash-leather and passed in the finely divided condition in which it 
emerges through dilute nitric acid (1 part of acid to 6 parts of water) and 
mercurous nitrate solution, and afterwards through distilled water, 
These liquids are conveniently contained in long glass tubes. The 
mercury is then distilled twice in vacuo. Mercury suspected of any 
abnormal contamination should not be employed. 

2. Cadmium Amalgam.—A current is passed from a thick rod of 
pure commercial cadmium to distilled mercury, the intervening liquid being 
cadmium sulphate solution rendered slightly acid with a few drops of 
sulphuric acid. The kathode is weighed before electrolysis commences, 
ae again afterwards; the percentage of cadmium in the amalgam is 
then calculated. More than the requisite amount of cadmium should be 
deposited and the percentage reduced to 124 by the addition of mercury. 
To prevent the anode slime having access to the kathode the anode should 
be contained in a filter paper cup, as in the Rayleigh form of silver volta- 
meter. Contact with the kathode is made by a platinum wire sealed into 
& glass tube, the wire being thus protected from direct contact with the 
cadmium sulphate solution. An approximate estimate of the quantity of 
cadmium deposited is obtained from the readings of an ammeter placed in 
the circuit. The amalgam, with very dilute sulphuric acid flooding ite 
surface, is melted over a water bath and stirred to ensure homogeneity. 
16 is then ready for use. 

8. Cadmium Sulphate.—Procure commercially pure cadmium sulphate, 
CdSO, . 8/3H20. Powder in a mortar and dissolve in distilled water until 
a saturated solution results; filter the solution through a fine-grained 
filter paper until it is quite clear. The liquid should then be placed in a 
large crystallising diah and slowly evaporated at а temperature of about 
35°C., when, provided tbat dust is excluded, many transparent crystals 
of Cd80, .8/3H;0 will result. In this way about five-sixths of the solu- 
tion may be evaporated (the mother liquor may be used for а preliminary 
washing of the mercurous sulphate, the manufacture of which is described 
hereafter). The recrystallised cadmium sulphate should be washed w:th 
successive small quantities of distilled water, until after standing for 
10 minutes no trace of acidity can be detected in it with sensitive congo- 
red paper ; the crystals, etill moist, are transferred to а stock bottle. То 
prepare the saturated solution the crystals are crushed in a mortar and 
agitated with distilled water. The latter may be warmed to 85°С. 

4. Mercurous Sulphate.—Add 15 cubic ош. of pure strong nitric acid 
to 100 grammes of pure mercury contained in a crystallising dish, and 
place on one side until the action is over or nearly over. Transfer the 
mercurous nitrate thus formed, together with the excess of mercury, to a 
beaker containing about 200 cubic om. of dilute nitric acid (1 of acid 
to 40 of water by volume); a clear solution should result. Prepare 
about 1 litre of dilute sulphuric acid (1 of acid to 8 of water by volume), 
and while the mixture is hot add the acid mercurous nitrate solution to 
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it. The solution should be added as a very fine stream from the narrow 
orifice of a pipette and the mixture violently agitated during the mixing. 
Mercurous sulphate is precipitated and rapidly settles to the bottom of 
the vessel when the stirring ceases. Decant the hot clear liquid and 
wash the precipitate twice by decantation with dilute sulpharic acid (1 of 
acid to 6 of water by volume). The precipitate should then be filtered. 
(A small Buchener filter funnel and a filter flask is very convenient for 
this latter operation.) Wash the precipitate three times with the dilute 
sulphuric acid (1 to 6), and afterwards wash six or seven times with 
saturated cadmium sulphate solution to remove the acid. After each 
washing the liquid should be removed as completely as possible by the 
filter pump. When these operations are complete the mercurous sul. 
phate is flooded with saturated cadmium sulphate solution and left for 
one hour; the solution is then tested with congo-red paper. In general 
no acid will be detected, and the mercurous sulphate is ready for use. It 
is placed in a stock bottle, together with some saturated cadmium sulphate 
solution, and should be kept in the dark. If acid is detected the washing 
must be continued. When the ceils are required for observations of the 
highest precision the apparently neutral mercurous sulphate should not 
be immediately used. It is placed in a bottle with saturated cadmium 
sulphate solution, and at the end of one week the latter is tested for 
acidity. The sulphate is given another washing with the solution, and 
may then be used if only a trace of acid is detected. 

One of the following methods of preparation may, if desired, be sub- 
stituted for the foregoing :— 

1. Electrolytic Method.—This preparation is conducted in a darkened 
room. Pure distilled mercury forms the anode and platinum foil the 
kathode, the electrolyte being dilute sulphuric acid (1 volume of acid to 
5 volumes of water). The mercary is placed in the bottom of a large 
flat-based beaker, and about 20 times its volume of the dilute acid is 
added. Contact with the mercury is made by a platinum wire passing 
through a glass tube, and the kathode is suspended in the upper portion 
of the liquid. During electrolysis the electrolyte must be continually 
stirred, an L-ehaped glass stirrer being very efficient, the foot of the L 
moving close to the surface of the mercury. A convenient current-density 
ів 001 ampere per square centimetre of anode surface. The mercurous 
sulphate so prepared is filtered and the greater part of the mercury 
removed; it is then washed with dilute sulphuric acid and saturated 
cadmium sulphate solution in a manner already described for the previous 
preparation. 

2. By Means of Fuming Sulphuric Acid.—Place distilled mercury in a 
crystallising dish so as to just cover the bottom. Add sufficient fuming 
sulphuric acid to flood the surface of the mercury to a depth of about 
2mm. Cover with a clock glass and place on one side for 48 hours. 
Mercurous sulphate is formed and appears in the crystalline form. Care. 
fully add the salt to hot dilute sulphurio acid (1 to 6) and well agitate. 
Decant the hot liquid. If any caked masses of the sulphate are left these 
should be rejected or crushed in an agate mortar. Wash three times by 
decantation with hot dilute sulphuric acid, and afterwards filter and 
wash with saturated cadmium sulphate solution in the manner already 
described. Set aside with cadmium sulphate solution for one week at 
least, test for acidity, and wash as described for the first preparation. 

The Mercurous Sulphate Paste.—The mercurous sulphate is mixed with 
about one-fourth its volume of powdered recrystallised cadmium sulphate, 
and about one-tenth its volume of pure mercury. 8 the electrolytic 
sulphate is used, or that prepared with fuming sulphuric acid, no mer- 
cury need be added.) To the mixture of mercurous sulphate, cadmium 
sulphate, and mercury sufficient saturated cadmium sulphate solution is 
added, so that when well mixed the whole forms a thin paste. 

Setting up the Cell.—That type of H-form of cell which may be 
hermetically sealed is the most convenient; if the lower end of each 
limb is slightly constricted the contents of the cell are less liable to be 
disturbed. The platinum wires inside the glass vessel are amalgamated 
by passing an electric current from a platinum wire anode through an 
acid solution of mercurous nitrate to each of the wires in turn as a 
kathode. The vessel is washed out twice with dilute nitric acid, several 
times with water, and finally with distilled water ; it is dried in ап oven. 
A small pipette is used for the introduction of the amalgam, and а small 
thistle funnel for the insertion of the paste and crystals. The main stock 
of amalgam is flooded with very dilute sulphuric acid, and it is melted 
over a water bath; a little of it is introduced into one of the limbs of 
the H vessel. After the amalgam has solidified this limb must be washed 
out several times with distilled water, care being takea to avoid wetting 
the inter:or of the other limb. A little distilled water is added and the 
amalgam is melted by immersing the limbs of the H vessel in hot water. 
After the solidification of the amalgam it is washed once more with 
distilled water. Into the other limb sufficient mercury is introduced to 
cover the ama'gamated platinum wire; then the paste is added, care being 
taken not to smear the sides of the vessel. Finally, powdered crystals 
of cadmium aalpbate are introduced into each limb, and saturated 
cadmium sulphate solution is added. The cell may be immediately sealed 
with the aid of a blowpipe, but the contents must not be abnormally 
heated thereby. The cadmium amalgam introduced should cover the 
amalgamated platinum wire; the depth of the paste should be from 
О'5 em. to 1cm., and the depth of the layer of crystals about 0:5 om.; 
24 hours after the cell has been set up it may be used. Its E.M.F. at 
15°С. is 1018; volt. The E. M. F. at any other temperature may be ob- 
tained from the formula given by the Phys. Tech. Reichsanstalt, viz., 


E, = En- 0:000038(t — 20) – 0:00000065(t — 20)?, 
or from the formula obtained at the National Physi zal Laboratory, 
E, En- 0:000084,(г — 17) – 0:09000066(t — 17). 
This specification is based on observations made at the Nationa 
aboratory. 


THE ELECTRICIAN, AUGUST 16, 1907. 


A NEW METHOD OF ARTIFICIAL LOADING FOR 
TRANSFORMERS.* 


BY A. F. GUSTRIN. 


In the case of large transformers, the permissible continuous load 
is only limited by the heating of the active material. In order to 
determine the maximum continuous load corresponding to & given 
temperature rise, or the temperature rise corresponding to a given 
continuous load, the transformer must be subjected to a prolonged 
test. For economical reasons а direct loading is generally out of 
the question, and various methods of artificial loading have been 
devised—methods. that is to say, by means of which the normal 
losses in the transformer may be maintained with the expenditure 
-of an amount of power which is the equivalent of the losses only. 


Mains Mains 
Fie. 1. Fia. 2. 


In some of these methods, the normal iron losses are produced 
by connecting the transformer to a source of alternating E.M.F., 
while the copper losses are maintained by continuous currents 
circulating in the two windings. Thus three sources of power 
become necessary, two supplying continuous currents to the windings, 
and the third an alternating current to one of the windings. The 
method,therefore, is unsatisfactory from the point of view of simplicity. 
The final temperature rise may also be approximately determined 
by the following method. The transformer is first run for a time on 
open circuit, the P.D. of supply being higher than the normal 
working P.D. by an amount such that the increased iron losses equal 
the normal total losses. The transformer is next short-circuited, 
and is loaded so as to make the copper losses equal to the total losses. 
By alternating the two methods of loading at suitable intervals, a 


Mains 


Fic. 3, Ето. 4. 


steady state is ultimately reached. The disadvantage of the method 
is the necessity of periodically switching over from à high to a much 
lower voltage, and the fact that the open-circuit loading has to be 
carried out with a voltage about 50 per cent. in excess of the normal 
working voltage. 

The ideal method of artificial loading is undoubtedly the so-called 
loading-back method, f in which a circulation of power takes place 
between two transformers similar in every respect. Even this 
method, however, has its disadvantages : it requires the use of two 
similar transformers, and of either an auxiliary transformer or else 
special testing coils. 

The author has devised a method of applying а similar test to a 


* Abstracted from the Elektrotechnische Zeitschrift. 


[t The ccnoections being arranged as in the well-known Sumpaer 
efficiency test, —Ep. E.] ifs 
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single transformer. This method may be termed the self-loading 
method. Its application to a single-phase transformer is shown in 
Fig. 1. Both primary and secondary are divided into two sections 
connected in parallel, and one section of each winding is weakened 
by leaving out а suitable number of turns. The two sections of the 
secondary are connected so that their E.M.F.s oppose each other, 
and similarly the two sections of the primary are connected so that 
their ampere-turns are in opposition. It is evident that owing to 
the paralleling of the two sections of the primary, the primary P.D. 
must be reduced to half its normal value in order to maintain the 
normal induction in the core. 

The method could be applied in the form just explained to a 
three-phase transformer, but would be somewhat complicated. A 
much simpler arrangement is shown in Fig. 2. Both primary and 
secondary windings are delta-conneoted, and а certain number of 


| turns is left out in one phase of the secondary. The extreme sim- 


plicity of the connections in this case shows that the self-loading 
method is eminently suitable for use with three phase transformers. 
The vector diagrams of the primary and secondary E.M.F.s are 
shown to the right of Fig. 2, and it will be seen that there is a 
resultant E.M F. of amount e in the secondary which disturbs the 
balance and is sufficient to give rise to the full load currents in both 
windings. 

Instead of reducing the number of turns in one phase of the 
secondary, a small auxiliary transformer may be employed as 
shown in Fig. 3. The method is also easily applied to the case of 
two similar transformers, the connections being &rranged as in 


Fig. 4. 

А slight disadvantage of the self-loading method is the fact that 
the three phases are unequally loaded. The amount of unbalancing 
ie, however, not serious. 

In designing the test coil which forms the turns to be omitted in 
one phase of the secondary it is sufficient to calculate approximately 
the full-load voltage drop and to arrange the number of turns in the 
test coil for an Е. М.Е. somewhat in excess of the drop. The final 
adjustment of the currents may then be carried out by a small 
variable resistance included in the circuit. When—as is frequen ly 
the case—the windings are wound in numerous sections, it may be 
unnecessary to provide any special test coils, the omission of one 
section of the winding serving the purpose of the test equally well. 
The self-loading method has been practically tested by the author 
with satisfactory results. 
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Magnetic Track Brake.—Mr. J. F. Simpson, manager of the 
Preston tramways, has lately patented a new magnetic track 
brake, by the use of which it is claimed that skidding of the 
wheels will be rendered impossible. The essential feature of 
this brake is an a suspended by springs attached 
to the frame of the car. This magnet is free to move endwise, 
and its upper surface rises from each end to the centre. When 
it becomes excited it is pulled down on to the rail, а roller 
attached to the car-frame is pressed on one of the inclined 
planes and the rolling friction is thus increased. It is stated 
that with a coefficient of friction of 25 per cent. and an inclina- 
tion of the planes of 1 in 3, an initial magnetic force of 1 ton 
will give a total pressure of 3:9 tons on the rail. This brake 
may also be applied mechanically by. drawing the magnete 
longitudinally in the direction opposite to that in which the 


car is moving. 
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THE PEAK LOAD IN ELECTRICITY SUPPLY. 


Although on most electrieity supply networks the peak 
load does not assume quite such au important position as 
it did some years ago when the remainder of the load was 
practically uniinportant, it still takes up an unpleasantly 
prominent position on most load curves, and receives 
attention from time to time in the technical Press as that 
part which is more or less undesirable. It is looked upon as 
the part of the load which is most easily obtained, and 
the part which is the least profitable. In a sense this 
is so. This part of the load is most readily obtained 
because people are accustomed to buying light, but have 
not been accustomed to buying power. The lighting load 
comes on as a matter of course, whereas the power load has 
to be developed with a good deal of care. There does not 
seem, however, any particular reason why the lighting load 
should be avoided, provided it is realised that Ше charge 
for a lighting load must always be heavier than that for a 
load which is maintained for longer hours. There must 
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necessarily be a difference in price; the only objection to 
having such a properly proportioned price is that the con- 
sumer of light for short periods feels aggrieved that he 
should not get it at a very low rate. That there should 
be a difference in price at all is a point which our gas 
friends generally find difficult to grasp, simply because in 
the manufacture of gas a means of storage on a large scale 
is commercially possible, and the question of a peak load 
does not come into account. 

Among the many suggestions that have been made for 
filling in the valleys so as to produce a more or less 
constant load during the daytime is that of a restricted 
hour supply. The objection to the power load usually 
obtainable is that it is apt in many cases to run through 
the period of the peak. Consequently the peak is not 
thereby diminished, except relatively, and does not become 
unimportant until the power load obtained is large in com- 
parison with the lighting load. If, on the other hand, 
a sufficiently large restricted hour load could be obtained, 
the result might be a material improvement. There аге 
several industries, chiefly of an electrolytic kind, which for 
their success depend entirely upon a cheap supply of power. 
For instance, the electrical manufacture of nitric acid or 
nitrates, calcium carbide and steel, can only be carried out 
with commercial success if very cheap power is obtainable. 
It might, therefore, be worth while for certain supply com- 
panies favourably situated to consider the lowest rate at 
which they could profitably give such a supply. 

T wo difficulties, however, present themselves. The first 
is that in many industries of this kind, if work is carried on 
for, say, 20 hours per day,it is found more profitable to 
work during the full number of 24 hours, and in some 
cases it would be difficult to shut down for four hours out 
of the24. The second difficulty is that if a manufacturing 
concern were to consider a supply on this basis they 
might find it preferable to put down a generating station 
of their own and to run this for the full 24 hours per day, 
unless the terms offered by à supply company were suffi- 
ciently favourable to offset the disadvantege of having to 
shut down for a certain period per day. There is one 
factor, however, which is always of importance in such 
cases—namely, that it is frequently better to avoid putting 
down a private generating station, so that the capital 
which might be required for this may be used more 
directly in the actual business of manufacture, and it is 
quite possible that this factor may prove sufficiently 
important to create a demand for a restricted hour supply. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Hlectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— 
A Manual of Hydraulics. By R. Возосет. Translated by A. Н. 
Peake, M.A. (London: Edward Arnold.) Pp. 312. 78. 6d. 

A passage from the author's preface may be used to describe 
the object of this work: The book itself is not purely a 
descriptive work, designed merely for popular use, nor is it an 
ubstruse treatise suitable only for engineers versed in higher 
mathematics. It is a text book of applied hydraulics, in 
which complete technical theories and all useful calculations 
for the erection of hydraulic plant are presented. In it no 
recourse is made to other operations than those of arithmetic 
and elementary geometry. It has been our aim to make the 
science of. thé hydraulic power. industry available for all en- 
gineers, architects nd contractors, who may be called upon to 


study and carry out installations of this description.” In our 
opinion the book is scarcely entitled to be called a “text book 
of applied hydraulics,” but its actual scope is well indicated by 
the translator, who writes in his preface: This book expounds 
the principles underlying the use of water power, and dis- 
cusses the application of these principles to almost every typeof 
hydraulic prime mover in commercial use, showing the relative 
merits of and the circumstances favourable to each type." 

Chapter I., after a preliminary discussion of pressure and 
work, gives a very full discussion of Bernoulli's theorem, then 
of flow through orifices and flow over a damor weir; Chapter II. 
deals with flow of water in pipes, and contains a full discussion 
of a distributing network ; Chapter III., flow of liquids in open 
canals ; Chapter IV., water-wheels and turbines; Chapter V., 
the last, is devoted to the construction of a waterfall, and gives 
details of calculations regarding the dam, gates, &c. 

The limitations the author sets himself lead in many places 
to а rather cumbrous method of treatment, For example, the 
flow over a weir is readily deduced from the formula for dis- 
charge through a small orifice, if à knowledge of the A B C of 
integration (the integral of / to the power n with respect to х) 
be presupposed. The author's treatment does not seem to be 
quite so satisfactory. Many important problems are omitted, 
evidently because of this limitation. 

Text books of applied hydraulics, of the scope laid down in 
the author's preface, are not plentiful, more especially now that 
Prof. W. C. Unwin’s ‘Encyclopedia Britannica article, 
“ Hydranlics,” can no longer be bought separately. The pre- 
sent work should therefore be a welcomeaddition to the number. 


Engineering in the United States. By Fnaxx Foster, (Man- 
chester: The University Press.) 18. net. 


This volume is really а report to the electora of the Gartside 
Scholarships on the results of a tour in the United States under- 
taken by the author. It is an interesting piece of work, but con- 
tains little that was not common knowledge to engineers in this 
country before Mr. Foster was elected а Gartside scholar. We 
even venture to state that its production will be of infinitely 
greater value to Mr. Foster himself than to the persons who 
read the report. This is, of course, the rule in the making of 
many books, but as а Gartside scholar must not be more than 
23 years of age the rule is specially applicable. The author 
is obviously of an observing nature and he has placed before 
the public a brief апа entertaining account of his 12 months' 
tour in the States, but he should have been rather more 
careful of laying down his own particular view of a problem 
as the only correct one. Perhaps it is lack of literary ex- 
perience which has led him into expressing his own opinions 
in a rather too positive fashion, and it may be for the same 
reason that some of his metaphors are hopelessly mixed. 

With regard to electric tramways the author says con- 
tinuous street speeds of 30 miles an hour would be quite 
reasonable, after people got used to the cars." How people 
are going to get used to the cars he does not explain, and the 
prospect of electric cars careering along Fleet-street, say, at 30 
miles an hour, is not exactly inviting. 

Altogether, Mr. Foster's ideas are rather Utopian—he de- 
mands, for instance, that dwelling-houses should never over- 
look a factory, as such a situation has a demoralising and 
degrading influence on the workers. No man," he says, 
“should live within half a mile of his workshop." Where 
works are situated in the middle of a big city there may be 
some truth in this statement, but it certainly does not apply 
to works like those of the Westinghouse Company, at Trafford- 
park, and to scores of others in this country. 

To those in search of а few hours' light reading we recom- 
mend Mr. Foster's report, which, although lacking in discretion, 
gives much evidence of enthusiasm and is therefore of a par- 
ticularly refreshing nature. 

Soldering. Brazing and the Joining of Metals. 
Boras. (London: Dawbarn & Ward, Ltd.) 6d. net. 

This book forms No. 10 of “ Тһе Home Worker's" series 
of practical handbooks, and the present edition, which is the 
third, has been thoroughly revised aud some additional notes 
included. The information which it contains is very practical, 
and will be of great assistance to the amateur in the art of 
soldering. The book is very comprehensive, dealing with 
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soft soldering, wiped joints, brazing, soldering precious and 
refractory metals, decorative soldering and joining tégether 
of metals without soldering. | 


Table of Properties of Copper Wires for the Principal Gauges 
in Ute in Different Countries. Prepared under the direction of 
M. HOBART. 


We have received a copy of this table, which is arranged 
for hanging on a wall, being 24 in. by 18 in. in size. It gives the 
cross-section, resistance at 0°, 20°, 40°, 60°, 80? and 100°C. of 
a kilometre and 1,000 ft. length of wire, and also ohms per 
kilogramme, ohms per pound, &c. The wires are arranged 
according to their diameters, and particulars are given for 
wires in S. W. G., B. W. G. and B. & S. gauges. In addition, 
particulars are given for wires of diameter of even millimetres 
and even decimals of an inch. Distinctive colours are used for 
each particular gauge, so that it is very easy to pick out any 
particulars from the different columns of the table. 


TANTALUM ELEOTRODES.* 
BY GUNTHER SCHULZE. 


Summary.—The author gives an account of experiments upon tantalum 
electrodes as electrolytic rectifiers, and finds that they are formed more 
rapidly than aluminium ; that the action takes place in all the electro- 
lytes examined ; that the valve action is extremely high, sometimes 
approaching 1,000 volts; and he gives an explanation of the valve action 
taking place in the rectifiers. 


In almost all electrolytic cells used for the rectification of alter- 
nate currents the effective electrode is composed of aluminium. 
The investigation of such cells shows that an electric current 
deposits upon aluminium anodes immersed in various electrolytes a 
thin, firm and finely porous skin, and that in this skin, where it 
joins the aluminium, there is a dielectric gaseous layer, which sup- 
ports a potential gradient of some 8 million volts per millimetre as 
long as the aluminium is anode, but & much smaller gradient when 
it is cathode. 


Somewhat similar phenomena are the dielectric layers on un- 


polarisable electrodes, such as zinc amalgam in zinc sulphate and 
cadmium in cadmium sulphate, as also the passive states of iron 
and chromium. Magnesium is capable of resisting some 100 volts 
as anode, but requires careful handling and special electrolytes. 

Siemens & Halske in 1904 patented the use of tantalum, niobium 
and vanadium instead of aluminiun) in electrolytic rectifiers. It is 
claimed that the electrodes are more rapidly formed and resist higher 
gradients. The present investigation deals specially with tantalum 
in this respect. gr 

1. Material and Experimental Arrangement.—Three tantalum 
rods were supplied by Messrs. Siemens and Halske. The surface 
was polished, and the cross-section square, with rounded edges. 
Their average length was 8cm., their sectional area 1:24 sq mm., 
their density 17 24, their conductivity 6-1 10%, and its temperature 
coefficient 0:0089. The rod under examination was introduced from 
below into а cylindrical glass vessel of 2:6 cm. internal diameter, 
and cemented with Chatterton compound, sealing wax, or (for high 
iemperatu»es) a mixture of red-lead and linseed: oil varnish. 

Chatterton compound was found the most suitable, being only 
attacked by phosphates. At higher voltages sealing wax was useless, 
since under the influence of the current the electrolyte oozed between 
the sealing wax and the tantalum. The rubber tube used success- 
fully for aluminium electrodes could not be used on account of the 
sinallness and square section of the tantalum rods. | 

The other electrode was a piece of platinum foil. The tempera- 
ture was, as a rule, that of melting ice. The measurements in- 
cluded the current and voltage and the capacity of the dielectric 
gaseous layer by Maxwell-Thomson’s absolute method with a 
rotating interrupter. The voltages were measured at the cell ter- 
oer and differ only by a few volts from those at the dielectric 
ayer. 

2. Aluminium Electrodes.—It is useful, for purposes of orienta- 
tion, to summarise the behaviour of aluminium anodes. The 
gaseous layer has a characteristic maximum thickness for each 
electrolyte. In some electrolytes this layer decreases in thickness 
very slowly after breaking the current, in others very rapidly There 
is & maximum loss of potential for each electrolyte, limited by the 
occurrence of spark discharges across the gaseous layer. As the 
current density increases, the loss of potential increases very 
rapidly in the gaseous layer to the maximum, after which it is 
nearly independent of the current density. On heating there is 
less increase of loss of potential with the current density, and the 
maximum is lowered as a rnle. 


* Abstracted from the Annalen der I'hysik., No. 7, 1907. 


The whole phénomenon can only occur where an insoluble 
aluminium compound is formed. It does not occur, therefore, in 
the aqueous sdlutions'of Bases, or of haloid acids and salts, &с. The 
sulphates are intermediate, since the Al,(OH), formed is not very 
soluble. The phenomenon is well marked in most compounds of 
Mn, Cr, P, As, 8b, C, and especially boron. The potential gradient 
in the gaseous layer is, however, independent of the 1 ye. 

The fact of the thickness of the gaseous layer being independent 
of the electrostatic pressure points to the assumption that the gas 
is strongly condensed, like the gas absorbed by charcoal. 

The maximum gradient in the gus in the effective direction is 
8,000,000 volts per millimetre, and in the ineffective direction 
100,000 volts per millimetre. This agrees with the potential 
gradient of spark discharges found by Earhardt and Hobbs at very 
small spark gaps. According to J. J. Thomson the electricity is in 
this case conveyed by the free negative electrons of the electrode 
metals. According to his calculations the gradient mentioned 
suffices for liberating negative electrons from metals. This applies 
to the case wheh the aluminium is a cathode. But when it is an 
anode, such a liberation of electrons is impossible, since the electro. 
lyte contains no free electrons, but only electrolytic ions. These, 
on account of their very much greater mass, require а very much 
higher gradient fer consuction than tbe electrons. Hence this may 
attain the enormous value of 8:2 million volts before spark discharge 
sets in. 

8. Tantalum Electrodes. (a) Formation.— Valve electrodes are 
more quickly formed of tantalum than of aluminium. The final 
potential is attained after a few minutes. 


(b) Electrolytes.—In contradistinction to aluminium, no electro- 
lyte could be found which does not produce the valve action with 
tantalum. ‘This may be chemically explained on the ground that 
tantalum is capable of forming insoluble compounds with nearly 
all substances, and these compounds provee the scaffolding for the 
gaslayer. But hydrofluoric acid, and & mixture of that and nitric 
acid, in which tantalum is supposed to be soluble, were not 
examined. Most of the experiments made were qualitative, the 
tantalum rod being dipped into the electrolyte from above. But 
in many cases sparks erossed to the non-submerged part of the rod, 
&nd showed the tantalum spectrum, whereas sparks in the liquid 
only showed the spectrum of the electrolyte. The author gives 
maximum voltages for 40 electrolytes of various concentrations. 
They range from 70 volts in concentrated KHO and very dilute 
bichromate of potash to 620 in dilute sodium acetate and 650 in 
very dilute sodium or potassium carbonate. Most of the subsequent 
experiments were made with K,CO,, which enables the tantalum 
anode to withstand 800 volts under favourable circumstances. 


(c) Concentration of Electrolytes.—With K,CO, and NaOH the 
influence of the concentration of the electrolyte upon the static 
characteristic’’—i.¢., the relation between current density and 
voltage — was investigated by filling in electrolytes of different con- 
centrations without disturbing the electrodes. At small concen- 
trations the current, after the maximum voltage is attained, passes 
in numerous small sparks with slight crepitation, the sparks cover- 
ing the whole surface of the tantalum. The higher the concen- 
tration the less is the number of sparks and the greater their size 
and noise. At great concentrations there is, as a rule, only one 
spark, which tends to fix itself in one place. This behaviour of the 
sparks is explained by the fact that at the instant of discharge the 
whole quantity of electricity rushes to the spot where the spark is 
passing. The less the concentration the less is the amount of elec- 
tricity supplied to the spark, and the sooner it is extinguished. But 
this does not explain the great change in the maximum voltage, 
or the maximum thickness of the gaseous layer as depending upon 
the concentration. This is more probably due to a change in the 
firmness, solubility, and structure of the porous solid skin with the 
concentration. 

(d) Temperature.—The aluminium rectifier suffers from the disad- 
vantage that it becomesineffective when heated. A similar effect was 
looked for in tantalum by heating 0 02 per cent. solutions of K,CO, 
successively to 25, 50, 75, and 95deg., and cooling to the same 
steps. The only effect produced in tantalum is that the maximum 
voltage is only attained with a greater current. The maximum 
itself is barely perceptibly influenced. The remanent current is 
much smaller than that of aluminium in ammonium borate (the 
best electrolyte). It is just this current which produces most 
heating. 

(е) Interruptions.—Though tantalum has an advantage over 
aluminiun in the way of temperature, it has a disadvantage owing 
to the sensitiveness of the gaseous layer to interruptions. In 
aluminium the thickness of the gaseovs layer in ammonium borate 
is so constant that no diminution could be discovered in the few 
minutes required for measuring the capacity. In tantalum such 
measurements are impossible, since the dielectric resistance of the 
gaseous layer rapidly deteriorates. This instability increases in 
general with the dilution and the maximum voltage: The 
capacities given in the following table were obtained by absolute 
measurements at 56— and 180- per second. From the difference 
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of the capacities of the two periods the resistance given in the 
table and the corresponding pure capacity were calculated. The 
table shows, for both cases, a rapid diminution of the resistance 
after interruption. The capacity increases quickly at first, and 
then more slowly, and appears to approach a final value. 


0:1 per cent. Ka CO, formed at 800 volts. 


Time since Capaoity of gas | Resistance of gas | Thickness of gas 
break. ayer. layer. ayer 
Mfd. Megohms if e= luu 

OF usce uvis ЕЕ» 0:0670 0-817 29-6 
10 seconds ...... 0:0745 0:570 26:7 
20 w жузше 0:0770 0:380 25°8 
30 pm 0:0780 0:280 25:5 
2 minutes...... 0:0850 0:183 28:4 
4 We xan 0°0950 0-108 20:9 
6 $$ d ee 0:1070 0:100 18:6 
8 om 0:1220 0:098 16:3 


0:025 per cent. K,CO;, formed at 700 volts. 


9 xu 00318 | 1:0 62-6 
10 second 0:0320 0°86 62:2 
20 Wo wards 0:0321 0°76 62-0 
80 We. знав 0:0823 0:67 61:6 

2 minutes 0:0385 0-29 5617 

8 ho эсеге 0:0513 0:20 88:8 
20 hours 0°1330 0:032 15:0 
40 „ a^i vi es 0:1650 0:040 12:0 


(f) Properties of the Solid Skin.—The solid layer increases con- 
tinuously with the quantity of electricity transmitted, as may be 
seen by the interference colours of the deposit. Thus, under 160 
volts, the polished tantalum assumed after a while a violet hue, 
which subsequently turned blue, green, and all the colours of 
Newton’s rings in succession. The thickness of the gas layer 
remained constant at 18up (the dielectric constant ғ being supposed 
=1). The solid skin has a very small resistance, and this accounts 
for the fact, discovered by Corbino, that prolonged action does not 
affect the valve effect. 

(д) Properties of the Gaseous Layer.—On account of the rapid 
decay of the solid layer the capacity had to be measured by an 
almost instantaneous null method. This was done at a high poten- 
tial for various frequencies. A decided difference in the behaviour 
of aluminium and tantalum appears in the matter of the thickness 
of the gaseous layer. In aluminium the thickness increases more 
rapidly than the voltage, in tantalum less rapidly. At the higher 
voltages the gradient is therefore less in aluminium but greater in 
tantalum. The thickness increases very slowly in the case of 
tantalum. 

The author summarises his conclusions as follows :— 

1. Tantalum electrodes are formed more rapidly than aluminium 
electrodes. 

2. They show valve action in all electrolytes examined. 

8. The highest valve action may be obtained in the carbonates of 
the alkalies, sometimes approaching 1,000 volts. 

4. In all electrolytes, the effectiveness is greatly reduced by 
concentration. 

5. The deleterious effect of breaks is greater in tantalum than in 
aluminium. | 

6 The deleterious effect of heat is much lower in tantalum. 

7. The relation between thickness of the gaseous layer and 
voltage resisted is different in tantalum and in aluminium, supposing 
the layers to have the same dielectric constant in both. 

8. There is no satisfactory agreement between the potential 
gradient near an (ineffective) tantalum cathode and the gradient 
deduced from sparks between electrodes very close together. 

9. Disruptive observations made with mercury in place of the 
electrolyte give the same results as in the case of aluminium. 

10. The valve action is also great in vanadium and niobium, as 
well as aluminium and magnesium, but occurs in other metals also 
under favourable conditions. 


er ee 


Improvements in the Control of Electric Oars.—Mr. 5. C. 
Wyckoff, in a letter to the Scientific American, suggests that in- 
ventors should apply their brains to perfecting a “ short-stop " 
for electric cars. Pressure by the motorman's foot ought 
simultaneously to set the air brakes on the wheels of one truck, 
send a reversing current into the motor on the other truck, 
sand the tracks, and pull back the lever of the controller to 
“off.” Raising the foot ought to cut off the reverse; lifting a 
lever ought to release brakes. This leaves the car ready to 
start again. | | 
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STANDARD OELLS.* 


BY K. E. GUTHE AND C. L. YON ENDE. 


Summary. Tho authors give results of experiments on both Olark and 
Cadmium cells, having regard to the materials used in construction. 
Good agreement was obtained whether the mercurous sulphate and 
amalgam were prepared electrolytically or otherwise, and whether the 
cadmium sulphate orystals were clear or cloudy. 


l. According to recent investigations, electrolytically-prepared 
mercurous sulphate seems to be superior to chemically-prepared 
sulphate as the depolariser in standard cells, f and the first results 
of а series of observations on cadmium сев} containing this sub. 
stance showed for a period covering several months a remarkable 
agreement in their E.M.Fs. For this reason one of the authors 
made use of Clark and cadmium cells with electrolytic mercurous 
sulphate for the determination of the E.M.Fs. of standard cells by 
absolute measurement.§ 

These cells have been transported from Washington to Iowa City, 
being carefully protected against mechanical disturbances. During 
the past winter, however, they stood for some weeks in diffused 
light, and-were exposed for a few days to large temperature varia- 
tions. A comparison of the cells after tkis time showed that the 
E.M.F. of the cadmium cells had decreased relatively with respect 
to that of the Clark cells, but accurate measurements could not be 
made at that time on account of lack of sufficiently sensitive in- 
struments. The comparisons reported on in this Paper were made 
with а calibrated Wolff potentiometer and a galvanometer allowing 
with certainty & reading to the fifth decimal place. 

The cells were placed in а thermostat whose temperature could 
be kept constant at 25°C. within 0'02 дер. The temperature was 
measured by means of а thermometer subdivided into fiftieths of a 
degree and calibrated at the Bureau of Standards. Table I. shows 
the relative change of the E.M.F.s of the cells in the interval of a 
year. The В series are Clark cells with electrolytic mercurous 
sulphate, Сз and K,, cadmium cells with chemically prepared sulphate 
and the rest cadmium cells with the electrolytic material. More 
detailed information as to the construction of these cells may be 
found in the Bulletin of the Bureau of Standards, Vol. П., р. 60. 
Some of the cells have been set up by Prof. Carhart, some by Prof. 
Hulett. As reference value in the following table the E.M.F. of 
the Clark cell as determined by absolute measurement was chosen— 
namely, 1°42040 volts at 25°C. 


Table L—Old Cells. 


Date of con- | Sept. 17, Oct. 15, | Nov. 28, Jan. 12, 
= struction. 1905. 1906. | 1906. 1907. 
Ra 1:42040 1:42040 | 142040 | 1:42040 
B, } May, 1904 ( 40 40 40 41 
©; Nov., 1903 1:01857 1:01842 | 1:01844 101842 
E, Jan., 1904 31 0s ol Top 
F, Y 27 9 82: 
F } Feb., 1904 { ds 1799 
K f 38 24 8 
к] July, 1004 | . 3 11 12 02 
0 33 23 28 24 


The change in most of the cadmium cells amounts to about 
0-0001 volt. Since the potentiometer was carefully calibrated and 
the thermometer correction known, this change is larger than the 
possible error in the apparatus. The relative values of Es, K,, О, 
апа O, have remained about the same as last year, but for the others 
the decrease has been larger and quite irregular. . 

2. To decide whether a change had taken place in the Clark cells 
chosen as reference standards it became necessary to construct new 
standard cells. At the same time we wished to ascertain how 
closely such cells would agree in E.M.F. if constructed by different 
observers, and with material from different sources. No such com- 
parative investigation has yet been published so far as we know. 

Prof. Hulett kindly sent us some of his electrolytic mercurous 
sulphate and we prepared two different lots, following closely the 
method published by him. We shall designate these two as lot 1 
and 2 respectively. The sulphate was made from pure mercury in 
an acid prepared by mixing one part of concentrated sulphuric acid 
of specific gravity 1-84 with six times its volume of distilled water. 
The current density was between 2 and 3 amperes per 100 sq. cm. 
The first lot consisted of very fine crystals ; the second was stirred 
longer after the breaking of the current and was, therefore, coarser. 


* From the Physical Revtew. 
+ Wolff, Trans. Amer. Electroch. Soc., 5, 49,1904. Carhart and Hulett, 


ibid., 5, 59, 1904. Hulett, Zeitschr. f. physik., Chem., 49, 483, 1904 ; 
Phys. Hev., 22, 321, 1906. Compare also Reichsanstalt, Zeitschr. f. 
Instr. Kunde, 26, 120, 1906. PES 
t Carhart, Trans. Internat, Electr. Congr. St. Louis, Vol. II. 125, 1904 
$ Guthe, Full. Bur. Staudarde, Vol. II., 33, 1906. 
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Table II.—-Clark Cells. 


— — — 


a |) 1:42025 142029 | 1142087 
ал Oct. 13, 1906 f sh К $^ 

аз |) 24 80 38 
51 m 38 39 
bs Oct. 19, 1906 37 40 
bs 37 39 


Table III.—Clark Cells. 


i 


— | Date of construction. Oct. 14, 1906. 


— Date of construction. | Oct. 14, 1906. Oct. 20, 1906. Oct. 26, 1906. Nov. 6, 1906.| Nov. 20, 1906.| Dec. 5, 1906. Dec. 24, 1906.! Jan. 17, 1907. 
J ea eee. E ! . ek ; sd 


— —— —ͥ — 


1:42041 1:42043 1:42044 1:42045 1:42045 
40 43 44 45 45 
42 43 45 44 45 
38 38 38 38 | 
39 38 38 38 38 
| 38 38 37 38 | 38 


TR ᷑rᷓͤ̃ — —— M — M À 


(Oct.18, 1906. Oct. 20, 1906. Oct.26, 1906, Nov. 6, 1906. Nor. 28,1906. Dec. 5, 1906. | Dec. 24,1906. | Jan. 19, 1907. 


à 141968 1.41992 1.41992 1.41994 141982 141980 141981 141980 1.41982 
d: | Oct. 13, 1906 f 80 142004 1.42003 99 80 80 | 81 81 80 
as L 87 06 147000 | 12205 | 14508 91 91 91 91 
: . 49056 149053 1-420654 142055 142054 
bs | | Oct. 19, 1906 56 57 56 53 54 54 54 


1:01840 101838 101836 


Table IV.— Cadmium Cells. 
Date of construotion. Nov. 3, 06. Nov. 6, 06. Nov. 10,06. Nov. 12,06. Nov.17,'06. Nov.23,'06.|Nov.28,'06. Deo. ö, '06. Dec. 18, 06. Jan. 19, 07. 


— — — — - — 


1.01885 ` 1.01834 3 


| | 101885 . 1-01833 101881 | 101820 !  .. 
Nov. 2,1906 4 38 36 35 34 35 35 34 32 30 1.01829 
| 39 37 36 33 33 32 32 31 28 28 
\ | 2 4 1-01842 | L'01840 : 0-01884 101897 : 101893 101815 | 101811 101805 
Е a | 7 88 31 94 19 13 
| Nov. 9, 1906 Е Е 46 40 28 19 14 10 06 03 
К а" 47 | 45 35 24 11 02 


The sulphate was filtered in a Gooch crucible and after the acid 
had been thoroughly drained off, was washed repeatedly with 
alcohol and saturated zinc or cadmium sulphate solution. We 
found it necessary to be very careful in washing, especially with 
the finest crystals. After the last washing with the salt solution 
the top layer was removed and the paste prepared in the usual 
manner. 

The mexcury was either distilled by Hulett’s method* or distilled 
twice in vacuo in an ordinary mercury still. 

The zinc amalgam was prepared in the usual way by dissolving 
zinc in mercury. In some of the cadmium cells we used an amal- 
gam prepared electrolytically. 


CLARK CELLS. 

3. Two series were set up, the a and b series. 
the zinc amalgam contained 9 per cent. of zinc. Our mercurous 
sulphate No. 1 was used in the a series. In the b series the amal- 
gam contained 10 per cent. of zinc, and Hulett’s mercurous sulphate 
was used. Mercury distilled by Hulett’s method was used in cells 
ау, аз, bı and b,, the other mercury in a, and b,. The zinc sulphate 
crystals were recrystallised from a neutralised solution of Schuchardt's 
chemically-pure sulphate and the solution in the cells made from 
these 1 11 

In Table II. the E. M. Fs. as determined on different days are tabu- 
lated. The values for the cells with the very fine mercurous sulphate 
were at first somewhat low, but increased rather suddenly between 
the ninth and fourteenth day, then slower until they reached little 
higher value, but still agreeing well with that of the old Clark cells. 
The b cells, the mercurous sulphate of which had not been as diffi- 
cult to wash, had immediately after construction a value agreeing 
within 0°00008 volt with that of the old cells and have remained 
constant ever since. 

The great difference in the size of the mercurous sulphate crystals 
had apparently no great influence upon the final value of the 
E.M.F.; the two different samples of mercury behaved exactly 
alike electrolytically. 

We also prepared some cells in which the directions were not 
followed very closely. In a, а; and a, the mercurous sulphate 
(Hulett’s) was not thoroughly freed from alcohol, which produced a 
lowering of the Е.М.Е. by over 0:00040 volt without an appreciable 
change in course of time. Cells b, and b, were prepared with our 
mercurous sulphate No. 1, thoroughly washed, but it was mixed 
with about the same bulk of zinc sulphate crystals, and the paste 
made very thin. These cells bad from the start an E.M.F. 0:00015 
volt higher than the normal value and remained perfectly constant. 

It is apparent that the treatment of the mercurous sulphate plays 
a much more important rôle than the sulphate in itself: a,, a. and 
ал, as well as b, and b, were made with our sulphate, but the former 
cells show quite a different behaviour from that of the latter; the 
same is true of the cells in which Hulett’s sulphate was used. 

After a few weeks dz, a, and а,, as well as b, and b,, were placed 
for three hours on a circuit of 1,000 ohms external resistance, Novem- 
ber 4th and November 23rd respectively. It was hoped that, if free 


In the a series 


acid had been present, this treatment would change the E.M.F. 


* Hulett and Minchin, Phys. Rev, 21, 388, 1905. 
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After opening the circuit the E. M. F. had dropped about 000040 
volt, but it returned in about two hours to about its original value 
and remained constant after that. 


CADMIUM CELLS. 


4. The cadmium sulphate crystals were obtained from three dif- 
ferent solutions ; of these A was made from Merck’s pure cadmium 
sulphate, B from Baker's chemically-pure material and C from 
mixed turbid crystals picked out from either А or B. In the c series 
lot 2 of our electrolytic mercurous sulphate washed with alcohol 
and saturated cadmium sulphate solution (made from selected clear 
crystals) was used. The amalgam contained 12:5 per cent. cadmium, 
and was made by dissolving Kahlbaum's cadmium (kiiufilich) in 
warm mercury. i 

Since it is rather troublesome to obtain a sufficient number of 
perfectly clear crystals from а small bulk of cadmium sulphate solu- 
tion, we used also somewhat turbid crystals. The crystals in c, were 
selected large clear crystals from solution С, in c, small selected, 
somewhat turbid crystals from solution B, and in c, large selected 
crystals, somewhat cloudy, from А and C. 

In the d series Hulett's mercurous sulphate was used, treated the 
same way ав ours in the c series. In d, and 4, selected clear 
crystals were used from solution C, in d; and d, small crystals 
which had been formed at the bottom of the crystallising dish from 
solution А and which were washed а few times with distilled water, 
after the mother liquor had been filtered off. No attempt was made 
to select the crystals for these cells. The solution in the cells was. 
always made from the crystals used in filling. d; and d, contain 
the same amalgam as the c cells, d, and d, electrolytically prepared 
amalgam. 

Table IV. shows that the cadmium cells с gave at first a value for 
the electromotive force of nearly 1:01840 volt, which dropped, how- 
ever, within a few days by about 0°0001 volt, and remained fairly 
constant after that. The drop in the d cells is, however, consider- 
ably larger than in the c cells, and especially pronounced in d, and 
d, The different methods of preparing the amalgam does not seem 
to have an effect upon the E.M.F.* 

5. In a general way this investigation corroborates Hulett's 
recently published results, f that Clark cells containing electrolytic 
mercurous sulphate when set up with proper precautions will 
have an E. M. F. of 1:42040 volts at 25 deg. C. within a few 
one-hundred thousandths of а volt and remain constant in course of 
time. The cadmium cells show immediately after the setting up of 
an E.M.F. of 1:0184 volts, closely agreeing with the value given by 
Hulett. 

There is, however, one notable difference. Hulett's A cells, 
sey up October 21, 1905, have an E.M.F. of 1:01848 volts and 


* Towards the end of December, 1906, we exchanged Clark cell b; and 
cadmium cell „i for a Clark and cadmium cell constructed by Dr. 
Wolff at the Bureau of Standards. Wolff's Clark cell has an E. M. F. 
0:00006 volt lower, and his cadmium cell an E. M. F. 0:00008 volt lower 
than ours of the same type. Dr. Wolff writes that he has found prac- 
tically the same difference in his comparisons at the Bureau, which shows 
that the cells have not been atfected by transportation. 

t Hulett, Phys, Rev., 23, 166, 1906. 
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have kept this value for at least six months, later results not 
having been published. His old cells (F series) are now about 
000011 volt lower. Hulett, therefore, drew the conclusion that 
in the course of time the E.M.F. slowly decreases, and de- 
scribed a number of very interesting experiments which seem to 
show that the system in the cathode leg of the cells is not in equi- 
librium. But the F cells, though originally of the same high value, 
decreased to their present low value within a week, and have re- 
mained, with one exception, constant since then. A similar rapid 
decrease is noticeable in the J and K cells on which Prof. Carhart* 
has reported. Hulett explains this difference in behaviour by a 
difference in the depth of the paste. We have made the paste in 
the cells over 2 cm. deep, but, nevertheless, the initial decrease is 
rapid. This difference in the behaviour of Hulett’s and our cells 
can hardly be due to the mercurous sulphate, and we are at a loss 
to explain it, unless it is to be found in the unstable equilibrium 
between the cadmium sulphate solution and the rest of the material 
at the cathode, or in a difference in the method of construction of 
which we are not aware. Our results do not extend over a 
sufficiently long period to decide the question whether or not there 
will be а continuous slow decrease of the E. M. F. in course of time. 

After the satisfactory results obtained with the Clark cells the 
apparent difficulty for different observers to set up cadmium cells, 
which remain constant from the start and are practically identical 
in their electrical behaviour, seems to indicate that there is still 
some factor of uncertainty in the method of construction for the 
latter and this demands further investigation. 

The large changes in the E.M.F.s of the old cadmium cells men- 
tioned above, are, possibly, not due to а continuous gradual decrease 
in course of time but to sudden changes brought about by the severe 
treatment to which they were subjected. It is, however, very 
gratifying to know that the causes for such changes have had no 
influence whatever upon the E.M.F. of the Clark cells, since the 
latter agree so closely with the newly prepared cells. 


CoNCLUSIONS. 


1. The E.M.F.s of standard cells set up with electrolytic mer- 
curous sulphate by different observers and from different sources 
agree under otherwise perfectly equal conditions within a few one 
hundred-thousandths of a volt. 

2. Mercury twice distilled in an ordinary vacuum still gives the 
same results as mercury distilled by Hulett’s method. 

3. Amalgam prepared in the usual way gives the same results as 
electrolytic amalgam. 

4, Clear and cloudy cadmium sulphate crystals produce no differ- 
ence in the electromotive force of the cadmium cells. 

5. Clark cells with electrolytic, coarsely grained mercurous sul- 
phate have immediately after construction an E.M.F. of 1'4204 volts 
at 25°C., within a few one hundred-thousandths of a velt and remain 
constant in course of time. 

6. We have been unable to construct cadmium cells which do not 
show an identical decrease in E.M.F. 


TRAIN LIGHTING.! 
BY Н, HENDERSON, 


Summary.—In this Paper the author deals with the important question 
of the lighting of railway carriages by electricity. After giving particu- 
lars as to the cost of equipment and maintenance he proceeds to describe 
the various systems which have been proposed and, in a few cases, 
adopted. 


The lighting of railway carriages has recently been very much 
under discussion owing to remarks made concerning fires in 
accidents presumably caused through the gas used for lighting 
the carriages. In two recent cases—viz., Catesby Tunnel, on 
the Great Central Ruilway, and Grantham—the Board of Trade 
inspector called special attention to the serious danger from the 
gas becoming ignited and assisting any fire which may have been 
started. He then brought up the question of electric lighting, con. 
sidering this quite safe in such cases. It is on account of this 
prominence that the Paper is put forward, and without doubt the 
lighting of carriages by electricity is, at the present time, receiving 
more consideration than in the past. To within the last two years 
or во only one system of self-contained carriage lighting was much 
used on British railways —viz., Messrs. Stone's, of Deptford. Now, 
however, there аге in use and under trial about nine systems. 

The essential points necessary in carriage lighting by electricity 
are: (1) Each carriage must be independent (except in the case of 
„block trains, where carriages are grouped to one unit) Such 
carriages, with their own lighting plant, can travel on any line, no 
matter how far it mav be from a central point, and their lighting 

e * Cahart, l. c. ' 
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will always be available. (2) Lighting must be continuous, thus 
necessitating the use of storage batteries. (8) Voltage at the lamps 
must be constant for all speeds of the dynamo. (4) Current must 
always leave dynamo in one direction, irrespective of direction of 
rotation. (5) Dynamo must be totally enclosed to protect it from 
water and dust. 

Nos. 1 and 2 are accomplished by giving each carriage, or group 
of vehicles, a complete outfit of dynamo, batteries and the necessary 
automatic switch gear. No. 3 is the most important part of the 
whole arrangement. In the oldest system of self-contained lighting 
this is obtained by mechanical means, but in the later systems the 
arrangements are all electrical. No. 4 is necessary, owing to the 
use of the batteries, and is carried out usually by revolving the brush 
gear or by working a change-over switch by centrifugal governors, 
which at the high speeds do not operate. The standard voltage is 
24, but voltages of 16, 80 and 50 are also in use. The low voltage 
has been chosen on account of the vibration affecting the lamp 
filaments. 

For the maintenance of lighting, batteries are combined in either 
single or double systems. The former is chiefly used on coaches 
where all or half the lights are required together, the lamps being 
wired on two circuits, so that half the lights may be used if desired. 
Since the batteries must be charged up to nearly their full voltage, 
it follows that, when the dynamo is supplying lamps and charging 
at the same time, a resistance must be inserted in the lamp circuit 
to reduce the voltage. As either half or full lights are always on, 
the value of the resistance can be accurately calculated and set. All 
the systems use lamp resistances. This arrangement is satisfactory 
so long as all or half lights are required. If, however, individual 
lighting is required, as in sleeping or dining carriages. recourse must 
be had to double batteries, one battery receiving a charge whilst the 
other floats on the lamps. The latter battery is connected to the 
main voltage through a resistance which prevents it receiving a 
charge, and some systems discharge this battery to the lamps in 
addition to the dynamo current. If a double battery is not used on 
such carriages, then each lamp or group of lamps requiring to be 
switched must have а resistance inserted when the dynamo is run- 
ning, the resistance being cut out when the battery is in use. 

It is commonly assumed that no extra coal is used in running a 
train fitted with self-contained electric lighting sets. This matter, 
however, can hardly be ignored in working out the cost of the dif- 
ferent systems. Sir William Preece had said he was of opinion that 
the power generated cannot be less than twice that consumed in 
the lamps—that is, the total efficiency is about 50 per cent. Taking 
an eight-compartment coach with two 10 c.p. 30 watt lamps in each 
compartment, the power required is 480 watts, or about 0:64 Н.Р., 

iving 1:28 н.р. at the carriage axle if 50 per cent. efficiency is taken. 
The coal required on such trains usually averages about 2 Ib. per 
horse-power per hour, and for 1,600 hours, at 8s. 6d. per ton for 
coal, the cost would work out at 15s. 64d. Also the cost of hauling 
the additional weight of the electrical over the gas equipment — viz., 
about 10 cwt. per vehicle—would be about 5s. The cost for main- 
tenance of the apparatus varies with different companies—from £4 
to as much as £15, while the average is about £7 to £9. The 
higher prices are due entirely to the comparatively small percentage 
of electrically-lighted stock on some of the railways. One firm, 
however—viz., Messrs. Vickers & Maxim—offer to maintain com- 
pletely 50 coaches or over at the rate of £8. 19s. 64. per annum per 
coach. Taking this figure the annual cost would work out at :— 


Electric Lighting. 


Interest at 4 per cent. on capital coli. £6 0 0 
Annual cost of maintenance .....................+..+5. 319 6 
Estimated cost of fueůůuuMuuiuiii . 1 0 6% 
£11 0 0 
Ordinary Gas Lighting. 
Interest at 4 per cent. on capital cost ............ — * 118 2 
20,900 cubic ft. of oil gas at 13s. 7d. per 1,000 ft., including 
eost of cleaning, lighting and repairs, and also capital 
cost on gasworks, mains, &C. .................++е5:+ 4 810 
£16 2 0 
Incandescent Gas Lighting. 
Interest at 4 per cent. on capital cost ............ —— 2 16 0 
7,000 cubie ft. of oil gas at 138. 7d. per 1,000 ft., including 
cost of cleaning, lighting and repairs, and also capital 
cost on gasworks, pipes, KC. iu 15 1 
Cost of mantles at 6d. each (six per 1,000%.).............. 1 1 0 
£s 12 1 


In spite of this difference in the cost, electric lighting has great 
advantages, as a magnetic switch, called a Jistance switch, can be 
made to operate from a switch in the guard's van, so that all or half 
the lights can be put on for use in tunnels and cut off when running 
in the open. Thus a considerable saving can be effected, since gas 
would require to burn continuously, and also no time is lost in 
filling up gas reservoirs, or cleaning the gas globes. With all the 
systems now in use cheaper capital costs must follow, and for a new 
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railway electrically-lighted vehicles should be run as cheaply 
gas. The author first describes a system designed by Mr. 
Holmes in 1889 and tried on the Midland Railway. The following 
more modern systems were then described ;— 


SToNE's SYSTEM. 


This is the pioneer system of self-contained carriage lighting sets, 
and was first tried on the Great Northern Railway (Ireland) in 
September, 1895, and on the London, Tilbury & Southend Railway 
in November, 1895, the latter railway having used it from that date 
forall its carriages. This is the only system in which mechanical 
methods are used for the regulation of the voltage at various speeds 
above a predetermined value. The dynamo is specially hung, as 
shown in Fig. 1. It is attached by a loose hinge to an adjustable 
link, and is thus free to swing towards, or away from, the 
driving pulley on the axle. The suspending link and belt are 
adjusted so that the belt draws the dynamo out of the position in 
which it would naturally hang, thus putting a definite tension on 
the belt just sufficient to absorb power equivalent to the electrical 
power required. Thus, when the pull on the belt (owing to the 
increase in the speed) exceeds the weight on the belt due to the one- 
sided suspension of the dynamo, the latter will automatically be 


Fic. 1.—METHOD OF SUSPENDING DYNAMO. 


drawn towards the driving pulley on the axle, thus allowing the belt 
to slip, whilst the armature will continue to revolve at its normal 
speed. The belt tension can be regulated to suit requirements by 
means of a tension screw. "This system uses two batteries, and the 
switching is so arranged that one battery serves to regulate the 
voltage at the lamp terminals, whilst the other receives a small 
charge. When the coach runs in the opposite direction the connec- 


THE ELECTRICIAN, AUGUST 16, 1907. 


аз by | by means of which the above-mentioned operations are carried out, 
J. Н. | are attached to a switchboard at the commutator end of the dynamo. 


The main movable contacts are attached to a rocking arm, which 
is carried round in the direction of rotation as far as certain stops 
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Fic. 2.—DIAGRAM OF CONNECTIONS FOR “A,” "B," “С,” “AR” AND 
" CR" DYNAMOS. 


will allow, and changes over a see-saw switch, The rocking arm 
is connected to a centrifugal governor which operates a knife switch 
for opening and closing the circuits. This motion also operates a 
carbon break in the field circuit which saves the contacts on the 
rocking arm from arcing when the switch is withdrawn by the 
governor. Fig. 2 shows the actual connections from the switch. 
board. Supposing the dynamo is running in the direction of the 


Fic, 3.— WORKING DIAGRAM, SHOWING 


tions of the batteries are automatically reversed, and the battery last 
charged becomes the regulating battery and the other one receives 
the charge. A resistance is also used in series with the lamps. If 
the train has very long runs in one direction during daylight, the 
main switch has two extra contacts, so that when the lamps are off 
the resistance is short-circuited, the current generated being then 
equally divided between the two batteries. The automatic switches, 


GENERAL ARRANGEMENT OF DYNAMO. 


hands of a watch looking at the governor end, the rocking arm will 
be turned to the right and face contacts C, А and B and 2 and 1. 
Ав the speed increases, the rocking arm contacts will close A (against 
one side of which it is in contact) to B, thereby exciting the field, 
from No. 1 battery. If the lamp voltage 18 24 then, when the 
dynamo is generating 24 volts, the governors are adjusted to com- 
plete the contacts, and C is now joined to А and В and No. 2 to 
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No. 1, at the same time opening contacts 3 and 4, and connecting 
the see-saw switch to E. Current will now pass from bottom brush 
through C to А and B. From B it passes round the magnet circuit. 
From A it passes to D, and on to terminal marked +! on the 
resistance terminal board; thence to the positive of No. 1 battery, 
and, if the lamps are off, part will go through the resistance to No. 
2 battery, returning through the common negative to ‘‘ — " terminal 
on resistance board and back contacts 2 and 1 to top brush. When 
the dynamo runs in the opposite direction, the rocking arm will be 
carried over and connected to the other set of contacts. The 
friction gear for turning the rocking arm is very ingenious, It con- 
sists of two plungers, which press lignum vitæ blocks on the back 
end of the rocking arm, which is in the form of а channelled ring. 
These blocks are pressed on to the ring by springs, gripping it and 
carrying it round against the stops. As the speed increases the 
plungers fly out and clear the ring, and thus there is no friction 
during the higher speeds. 


VICKERS-HALL SYSTEM. 


This system depends entirely upon electrical methods of voltage 
regulation, and is made for single or double battery working. In 
the double-batterv system the batteries are alternately changed each 
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Fic. 4.— DIAGRAM OF CONNECTIONS. SINGLE BATTERY SYSTEM. 


time the dynamo stops, instead of (as in the Stone’s system) each 
time the dynamo is reversed. The voltage generated at the various 
speeds above the predetermined amount is regulated by using a 
series winding, wound inversely with the shunt winding, so that the 
field is weakened as the current increases. The dynamo for both 
systems is hung in a horizontal position on links and a tension 
spring keeps the belt tight, and at the same time allows for the 
motion of the bogie when fitted to such coaches. 


Single-battery System.—The dynamo is four-pole compound- 
wound and carries at one end the automatic regulating gear, as 
shown on Fig. 3. The pole-changing switch is also carried at the 
end of this gear, and by its means current is always supplied in the 
same direction. The regulating mechanism is composed of the 
following parts: The governor consisting of a dise, 4, containing 
two radial slots placed diametrically opposite. In these slots slide 
two weights, 5, connected by chains passing over rollers to an 
arrangement called the spring box, 8, which slides along the 
shaft, and is held away from the governor disc by springs, 7. 
The spring box is attached to а tube, which slides with it, and 
forms the cone of a ball bearing, 9. The cups of the ball race 
are fixed in an aluminium cup, 18, having two arms, which 
carry the brushes, 16, of two resistances, called the lamp and 
regulating slides. The regulating slide, 14, consists of a number 
of contacts, part of which are connected to the series windng 
and the remainder to the shunt regulating resistances. The 
sliding brush moved by the governor is so designed that when the 
dynamo is at rest both the compound coils aud the shunt resistances 
are short-circuited. As the speed increases, first the compound coils 
are thrown into circuit, and then the shunt resistance is inserted 
step by step. By this means the output of the dynamo is kept con- 
stant over the whole range of speeds. The lamp resistance, 15, is 
so connected to the main switch that when the lamps are in use 
current passes through all the resistance if half lights are on, and 
through part of it if all lights are on. The resistance is composed 
of similar units to the regulating slide, so that when the dynamo 
is at rest all the resistance is short-circuited, but as the speed 
increases the brush is gradually drawn out, thus cutting in the 
resistances until, when the full output is reached, all the resistance 


is in circuit. The current is kept in a constant direction in the out- 
side circuit by a change-over switch, 19, consisting of two insu- 
lated moving blades and three fixed contacts, the two outer 
ones being connected together, the whole forming a reversing 
switch. The blades are connected to the brushes and the con- 
tacts to the external circuits. The switch is forced over one way 
or the other, according to the direction of rotation, by means of 
a pole-changer actuator, 17. This consists of a body containing 
two radial guides, and revolving with the shaft. In the guides slide 
two weights, 18, controlled by springs, and held near the shaft when 
at rest. When the dynamo starts they strike a trigger connected to 
the switch, forcing it into its proper position, and as soon as speed 
is reached the weights fly out by centrifugal force and clear the 
trigger. An automatic switch or cut-out whicb controls the con- 
nections outside the dynamo is fixed inside the coach. It is con- 
trolled by a compound-wound electromagnet, the fine-wire winding 
being directly across the dynamo terminals, and the series winding 
carrying the dynamo current. A controlling spring is provided, во 
that the switch does not close until the dynamo voltage is 6 volts 
above that required for the lampe. The shunt current now closes 
the switch, and the series winding reinforces it, and makes a firm 


contact. When the voltage of the dynamo falls below that of tha 
cells, the cells send a reverse current round the 
. Lamp Main series coil, and so demagnetise the core and 
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open the switch. The main and shunt fuses aro 
also contained in this box. 

The connections for the single-battery system 
are shown in Fig. 4. When the dynamo is at 
rest the cut-out remains open cutting out the 
dynamo from the rest of the circuit. If lights 
are required, current will pass from the battery 
through Г, to M, through the slide (elurt-circulted) 
to F and Н, апа on to the main switch, F, and 
HI., to Е, and H,, through the lamps to N, on the 
battery. When the dynamo commences to run, 
current will pass through the reversing switch to 
P and on to B on the cut-out. From B current 
passes round the shunt winding of the cut-out 
and direct to N on the dynamo. It also passes 
through the main fuse to the shunt (dynamo) 
fuse to S,, through the output adjuster to S, 
through the winding and regulating slide back 
to the reversing switch. When the voltage has 
risen to the required amount, as mentioned 
above, the cut-out closes, and current will now 
pass from the dynamo terminal P to B on the 
cut-out, through the main fuse, series winding 
of cut-out, through the switch to J. It then 
divides, part going direct to the battery and the 
remainder to the lamps, if in use, through M to F, (if full lights 
are on) or H, (if half lights are on) and then through the switch to 
the lamps. This time the lamp slide will not be short-circuited, 
and the resistance will be thrown into the lamp circuit. 


(To be concluded.) 


ON SOME EXPERIMENTS ON THE MAGNETIC 
CHARACTER OF YESSELS.* 


BY CAPT. W. BARTLING, I.N.R. 


I.—TurÉ DEVELOPMENT OF THE MAGNETIC CHARACTER OF A STEEL 
SHIP. 


During the construction of the steamer “ Thueringen“ at the 
works of the Weser Shipbuilding Co., Bremen, the writer had the 
opportunity of taking a number of observations with a view to 
obtaining actual quantitative measurements of the effect of various 
influences on the standard compass. The observations were taken 
with three instruments: a deviation magnetometer, a specially 
constructed swinging system of magnets, and an instrument to 
measure the power of inclination. The results of the experiments 
show very clearly the typical development of the ship's magnetism ; 
the writer considers this may be of some interest to shipbuilders 
and navigators. 

As а basig, let us refer to the well-known elementary magnetic 
experiment. A bar of iron hanging in the magnetic N. and S. 
direction, and, given the proper inclination for the latitude (say 
about 68°), will become magnetic after a certain time; reversed 
it will lose the magnetic power again; but if the bar be hammered 
while in its first position it will retain this magnetic power even if 
reversed, but will lose the power on being hammered again in the 
reversed position. Considering a ship as a great magnet, we 


* Paper read before the North-East Coast Institution of Engineers and 
Shipbuilders. Slightly abbreviated. 
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applied the aforesaid theory to the above-mentioned steamer, only 
the magnetic axis was not parallel with the keel. 

. The Thueringen is а cargo steamer of 181 metres long, 16 
metres beam and 10 metres depth. The direction of the building 
berth whereon she was built is S. 58:87E. The circumstances 
were very favourable from the experimental point of view. Owing 
to a strike of riveters the whole ship was completely plated and all 
bulkheads and deoks built in, while only about 5 per cent. of the 
riveting was finished (exclusive of the double bottom). The first 
experiment was made 10 weeks after the double bottom was built 
and riveted. 

(1, Fig. 1.) The first measurement showed 25 per cent. to be 
the polaric power of the ship, the direction was nearly opposite tothe 
horizontal-magnetic power of the earth. The vertical power was 
increased by 88 per cent. of the vertical-magnetic power of the 
earth. 

(2, Fig. 1.) A month later about 40 per cent. of the riveting was 
completed and the process of induction had considerably advanced 
to about 34 per cent. 


FIG. 1. 
1. Ship's polaric magnetic power = 25 per cent. of earth power. 
p" i$ is =47 per cent. - 
10, =15 per cent. 


Deviation of standard compass after trial-trip without compensating magnets – N = -} 5°, 
79 


ЕБ=-+7°. 
Steamer’s head оп the building berth, S. 53:3" E. 
Steamer's head after launch, N. 31:39 W. (turned round). 
1 shows the polaric magnetic power 75 days before launch, generally increasing till just 


before launch, 7. 

lo shows the decreasing of P.M, power in 20 days. 

The decrease from 2 to 3 is due to the putting on board of the flying bridge, which was 
built up independently alongside; evideutly this structure has an opposite magnetic axis. 

? —6 are taken on the вате day, before and after the launch of the ship alongside. No 
inttuence P.M. power only on the deviation. 


(3, Fig. 1.) Again, а fortnight later, 60 per cent. of the riveting 
being finished, the induction was proportionally increased, 

The steel structure of the flying bridge was built separately along- 
side of the ship, and was now lifted bodily into place by а couple 
of eranes; the measurements showed а decreasing influence as 
the result of this additional structure; a magnetic system in itself, 
"x fortunately carried contrary poles; this is clearly shown in the 

gure. 

(4, Fig. 1.) Again, 14 days later, 90 per cent. riveted, and in- 
duction increased to 45 per cent. 

(5, Fig. 1.) Ten days later a small ship on the building berth 
alongside the Thueringen was to be launched, and to show the 
influence of the verse] the writer took measurements just before and 
just after the launch. The influence in the magnetic power was 
unexpectedly so small that it can be neglected, only the deviation of 
the magnet needle changed a few degrees, as shown in 6, Fig. 1. 

Fourteen days later the Thueringen was ready for launching, 
and the ship was now a magnet of considerable power—namely, 
about 57 per cent. of the horizontal magnetic power of the earth. 
The vessel, after launching, was—please remember the first ele- 
mentary magnetic experiment—swung and placed, as near as local 
conditions would permit, in the opposite direction—namely, 
N.82" W. Before, while on the berth, it was S. 53 E. The success 
of this measure was perfect, the megnetic power decreasing from 
day to day,*but considerably quicker than it had increascd; after 
20 days it was only 15 per cent. of the earth power. Compared 
with this turning of the vessel the addition of the funnel, masts, 
engines and boilers had only a very small influence on the ship. 


The magnetic conditions proved to be very satisfactory for both the 
compasses on the flying bridge; the Thueringen went to sea 
without & compensating magnet for the standard compass and with 
only one compensating magnet for the steering compass. The 
deviation of the standard compass after the trial trip was N. = +5°(E.), 
E=+4+7° (E.). 

A second ship, nearly a duplicate of the former, was afterwards 
built on the same building slip in nearly the same length of time. 
The magnetic conditions were found practically similar, the ship’s 
polaric magnetic power being 59 per cent. of the earth’s power on the 
launching day. This vessel was not swung and her head lay 
S. 81:8° Е. during completion and outfit. The magnetic power 
continuously increased, a maximum value of 68 per cent. of the 
earth’s power being reached when the ship was ready for sea. The 
deviation of standard compass, without any compensating magnets, 
was N.= +22° (E.), E. +56° (E.). Аз а result of the above, seven 
compensating magnets had to be put in the compass, considerably 
lessening the most valuable quality of the compass needles— 
namely, the strength of the horizontal powerin pointing to the mag- 
netic north. The conditions on plain cargo boats are very simple, 
but become more complicated on passenger vessels with many decks 
and closed steel bridge houses. It may be added that the rails of 
the flying bridge of the Thueringen were of galvanised iron, ex- 
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Ета. 2. 
7. Ship's polaric magnetic power = 59 per cent. of earth power. 
0 = 68 per cent. 


. 5 Ы] ^» 
ı eviation of standard compass without compensating magnets—N = +22°, E= -- 567, 
Steamer's head on the building berth, S. 53:39 E. 

Steamer's head after launch, S. 31:3? E. 

7 shows the polaric magnetic power of the ship iust before launch, 

8, 7 days after launch. 

9, 20 days after launch. 

10, 40 days after launch: ship ready for trial-trip. 


cept two small sections 6 ft. long, one immediately in front and the 
other immediately abaft of the compass. In the second ship (having 
the greater deviation) all the rails within a radius of 10ft. were of 
brass and teak in order to improve the compass. 


II.—TnHE IMPROVEMENT OF THE Compass POSITION BY THE Usp 
OF NON-MAGNETIC MATERIAL. 


All horizontal bars (both longitudinal and athwartship) under- 
neath the compass have a weakening effect on the horizontal 
polaric power of the instrument. In steam vessels the material 
near the compass to be taken into consideration consists mostly of 
horizontal steel bars. It is evident that the power of a compass on 
a steel ship is always smaller than on shore. The influence is not 
the same on all compass points, it is mostly stronger on E. and W.. 
on account of the greater proximity of the induced poles in the 
athwartship’s direction, than on the N. and S. course. 

If the horizontal power on shore=H be taken as unity, tke 
power on board will be= x H, A being а coefficient varying with 
the local conditions of the compass’ position. On a normal merchant 
steamer the coefficient \ is usually about O; that is, the polaric power 
on board is eight-tenths of the p laric power on shore. In the con- 
ning towers of some men-of war X does not exceed 0:8; such a 
compass is no use at all. In general, the greater A, the better the 
compass' position. 

The simplest and best solution of the compass question would be 
to use non-magnetic material for the ship; cost price about £100 
per ton. We know а number of alloys of iron which do not take 
up magnetism within certain limits of temperature. As a curiosity 
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it may be mentioned that a strong steel magnet becomes non- 
magnetic in a temperature of +400°C., but this temperature is 
rather high for the compasses and officers. We have used non- 
magnetic nickel steel in our newer ships in the near vicinity of the 
standard compass with good results, the alloy containing 28 per 
cent. nickel. 

In one of our large vessels now building we have interrupted all 
the horizontal steel in the deck under and above the compass, and 
replaced it with 6 ft. of nickel steel bars containing 23 per cent. 
nickel. From the experiments on this ship the writer hopes to arrive 
at a À of from 0'9 to 0°95, an improvement of about 15 per cent. 


CORRESPONDENCE. 


* RECENT CONTRIBUTIONS TO ELECTRIC WAVE 
TELEGRAPHY.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Prof. Fleming has lately published in The Electrician 
an article entitled ‘‘ Recent Contributions to Electric Wave 
Telegraphy," in the last part of which (p. 378) he also speaks 
of directed telegraphy. He quotes Marconi's researches on 
this subject, which are reported in the Proc. Roy. Soc., May 15, 
1906. | 

Prof. Fleming evidently ignores my researches which were 
undertaken in 1902 and published in 1903 (see Physik. Zeit- 
schrift, May, 1903, and Zhe Electrician, Vol. LVII., p. 241). 
They are also referred to in Zumerk's ** Electro-Magnet. Schwin- 
gungen," 1905 (p. 904). In these articles I showed that the 
effect is à maximum with a wire having a slight slope to the 
horizon, when the vertical plane which passes through the wire 
lies in the direction of propagation of the waves, and that a 
deviation of about + 10 deg. out of the plane can eliminate 
the effect of the untuned oscillations, I have further men- 
tioned the conditions which have to be fulfilled. Marconi’s 
results and those of Herr К. E. F. Schmidt (Elektrotechnische 
Zeitschrift, 1906, p. 853) confirm my assertions. 

I cannot, therefore, agree that Marconi's receiver has intro- 
duced any new principle; those researches which Prof. 
Fleming describes on p. 380, and in which eight wires radi- 
ating from the receiving station are used, are especially only 
the applieation of an idea which anybody who had seen my 
researches could immediately originate. 

The abrupt criticism with which Prof. Fleming dismisses 
everyone before the time of Marconi is irrelevant as regards 
these researches. Matters are treated in a correspondingly 
abrupt way when they come later, e.g. ‘ Meanwhile, however, 
Prof. F. Braun, of Strasburg, has been engaged on a different 
plan for directing the radiation from antenne.” 

It is a veritable fact that my patents for this arrangement 
date back over several years. I described the principle of 
the method in a lecture on November 16, 1904, in Berlin 
(reprinted in the /'erhandelungen der Schiptshautechnischen Gesell- 
Schaft and in my Strassburger Reiteratsrede, May, 1904, р. 44). 
Lastly, in the course of the same year the results and experi- 
mental arrangements were described, under my name, in Die 
Woche, August 5, 1905, in the iener Newer Freie Presse, 
August 3, 1905, and thence reprinted in many other home 
and foreign journals. Prof. Fleming's historical statement is, 
accordingly, also incorrect һеге.—1 am, &c., F. BRAUN. 

Strasburg i.E. 


Dr. Fleming's reply to the above letter from Prof. Braun is 
as follows :— 


TO THE EDITOR OF THE ELECTRICIAN. 


бтк: Prof. Braun complains that in a recent lecture I have 
ignored his researches in 1902 and 1903 on directive radio- 
кешу In a discourse which has to be comprised within 
the limits of 60 minutes it is not possible to describe in great 
detail the development of every novelty or invention men- 
tioned. The subject of my lecture was more especially the 
recent work in wireless telegraphy, and, as far as pos- 
sible, space was given to Prof. Braun’s latest published 
researches on this subject. He seems, however, desirous 
of minimising the value of Mr. Marconi’s contributions to this 
particular department of the subject. It is not to be denied 
that several observers had noticed a certain want of symmetry 


in the radiation from an inclined antenna, and this general 
fact was known also to Mr. Marconi before 1902. Prof. Braun 
claims priority for himself for this observation. So do several 
other workers whose names I have mentioned in my lecture. 
Mr. Marconi, however, by laborious observations proved that 
in the case of an antenna having a short part of its length 
vertical and a much longer part horizontal the radiation 
was a maximum in a direction opposite to that towards which 
the free end points, and that a similar non-symmetry held 
good for it when used as a receiver. 

He also showed that when two such antenne were placed 
back to back they formed a system of sender and receiver hav- 
ing very marked directive power. He did not content himself 
with isolated observations, but laid down in the form of polar 
curves a large number of metrical results furnishing the basis 
for an exact test of theory. He thus brought the invention to 
a stage at which it became practically useful on a large scale. 
Shortly afterwards, I myself gave the mathematical theory of 
the effect and showed that the results were in accordance 
with known facts of electric radiation. As far as I am 
aware, Prof. Braun did not anticipate the above practical 
or theoretical researches. In his letter to you he has 
given the titles of various Papers, but has not supported 
his contentions by quotations or express proofs of his 
statements. Hence, whilst giving to his opinions in scientific 
matters the respect to which they are entitled, I cannot admit 
that there has been any failure on my part to accord to him 
allthat is due. In the light of Mr. Marconi's complete work, 
the real meaning of former isolated observations becomes clear, 
but, as I said in my lecture, “ Previously to Marconi's experi- 
ments no definite guiding principles as to directive telegraphy 
had been published, but a number of unconnected observations 
made, not always correctly interpreted or even described, and 
in any case with limited application." 

There is, therefore, no ground for the statement that my 
account of the matter is unhistorical, though from the neces- 
sities of the occasion it was extremely brief.—I am, &c., 

Poldhu, Mullion, Cornwall, Aug. 13. J. А. FLEMING. 


COLOUR PHENOMENON IN PHOTOMETRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: On May 25th, 1906, Mr. J. S. Dow read before the 
Physical Society a very instructive Paper entitled “Colour 
Phenomenon in Photometry.” The Paper was mainly about 
the effect of the Purkinje phenomenon and the effect of vary- 
ing the size of the field of view and its distance from the eye. 
It is the latter point with which I am concerned. 

Mr. Dow stated that the size of field and distance from the 
eye had a considerable effect upon the readings obtained. This 
effect, however, was considerably less for the flicker photometer 
than for stationary screens of the Joly, Lummer or Bunsen types. 
As regards the effect upon these latter, I am able to confirm 
Mr. Dow’s statements in general. I differ, however, from Mr. 
Dow with regard to the effect on the flicker photometer. I 
have not attempted to reproduce Mr. Dow’s experiments with 
red and green glasses, but have confined my attention to the 
more everyday condition of a Welsbach mantle versus a 
pentane standard. 

Mr. Dow, in comparing an incandescent gas mantle against 
a Methven screen, found that altering the distance of the eye 
from screen from 20cm. to 60 cm. altered the reading obtained 
by 3 per cent. My experiments were carried out on one of 
my own pattern flicker photometers of the general form de- 
scribed by me in The Electrician of July 20, 1906, The pho- 
tometer was arranged so that it could be used with different 
size diaphragms, with telescope, single eye-piece, or without 
any lens at all. I tried a І in. diaphragm and a 1 in. diaphragm, 
with the eye at 6in. and 2ft. from the diaphragm in each 
case. I next added a single-lens eye-piece and repeated the. 
experiments. Finally I substituted a telescope, and again 
repeated the experiments. In every case I obtained the same 
mean reading within 3 per cent. The conclusion I come to is 
that with this type of photometer the size of field of view and 
its distance from the eye has no effect upon the readings when 
the colour of the lights to be compared do not differ by more 
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than the difference in colour of the pentane lamp and incan- 
descent mantle. 

Let us see in what particulars my experiments differ from 
those of Mr. Dow. I use a pentane lamp, Mr. Dow the 
Methven screen. Mr. Dow uses an Everett & Edgcumbe 
flicker photometer, in which the rays of light fall upon the 
screens obliquely, and the two screens are different distances 
from the eye. I use a photometer in which the rays fall upon 
the screen in a perpendicular direction, and in which the two 
surfaces to be viewed are the same distance from the eye. I 
cannot see that using the pentane standard in place of the 
Methven screen can be sufficient to turn a 3 per cent. variation 
into no perceptible variation at all. 

I conclude, therefore, that the inclined screens or their 
difference in distance is the cause of the variations of readings 
that Mr. Dow has found. It would be interesting to see these 
experiments repeated with a Simmance flicker photometer, in 
which both surfaces viewed are the same distance from the eye 
but are inclined at an angle to the rays of light.—I am, «c., 

Westminster, Aug. 8. LANCELOT W. WILD. 


PACIFIC CABLE BOARD. 


The accounts of the Pacific Cable Board for the year ended March 
81, 1907, accompanied by a report signed by the late chairman 
(Sir Spencer Walpole), has just been issued, and shows a total capital 
expenditure to March 31 last of £1,998,460. 18s. 7d., compared with 
£1,997,707. 18s. 6d. at the same period of 1906, or an expenditure 
on the year of only £753. 0s. 1d. The total revenue from traffic 
receipts (less £3,401. 18s. 2d. paid to the Canadian Pacific Railway 
and the Atlantic telegraph companies in connection with messages) 
was £113,000. Os. 1d., or, with interest of £516. 7s. ld., & total 
revenue of £113,516. 7s. 2d. The amount of the Parliamentary 
grant was £99,487 . 15s. 10d., bringing the total revenue to 
£2 13,004. 3s. Working expenses, including £1,425. 14s, 9d. contri- 
bution to provident fund and £33,000 transferred to cable repair, 
reserve and general renewal fund, were £90,895. 1s. 4d. Adding 
£77,544. 18s. for the replacement of capital, the total expenses came 
to £168,439. 193. 4d., leaving a balance at March 81, 1907, of 
£44,564, 3s. 8d. 

The late chairman's report, dealing with the operations of the 
Board for the year,states that the cable continued in efficient 
working order throughout the year, the only repair effected being 
the replacement in February last, at Norfolk Island, of a part of 
the shore end of the Suva cable, which suffered from chafing. This 
work did not interfere with the service and was successfully carried 
out by the repair ship. No interruptions of any kind occurred on 
any section of the cable. The net message revenue was, as shown 
in the accounts, £118,000. Os. 1d., against £91,814. 8s. 11d., which 
includes the receipts in Australia for 13 months. The actual ex- 
penditure amounted to £90,895. 1s. 4d., against £86,963. 17s. in 
the previous year, showing the gross surplus of £22,621. 5s. 10d. 
£77,544, 18s. having to be provided for interest and sinking fund, 
the deficiency on the year’s operations was £54,923. 128. 2d., against 
£72,556 18. 9d. in the previous year. This deficiency has, of course, 
to be made good by the contributing Governments. Of this sum 
England and Canada each contributed £15,256. 11s. 2d., Australia 
£18,307. 178. 5d. and New Zealand £6,102. 12s. 5d. 

The forecast made by the Board of the probable revenue and 
expenditure for the year 1907-8 is as follows: Traffic revenue 
£103,000, estimated deficiency £69,368, total £172,368. Against 
this, working expenses are estimated at £62,823, £82,000 is set 
aside for renewal fund and £77,545 as the annuity for sinking fund. 
The report continues :— 

The land-line services in Australia and New Zealand m connection 
with the cable have been generally well maintained by the Govern- 
men® concerned. The Atlantic companies have afforded uninterrupted 
cable communication throughout the year, and a rapid and efficient 
service. In Canada the winter has been exceptionally severe, and the 
lines of the Canadian Pacific Railway, both in Vancouver Island and 
elsewhere, suffered considerable interruption. The most severe storm 
occurred in Vancouver Island early in December and disorganised the 
traffic for some days. The greater security of the lines between Van- 
couver City and the cable station at Bamfield is а matter of some anxiety 
to the Board, which is in constant communication with the railway 
authorities on the subject. It is hoped that the extension of railway 
communication to Alberni on the west coast of the island will secure a 
m route for the telegraph wires across the island than by the present 
road. 

The Board is glad to acknowledge the generally good and loyal service 
rendered by their staff throughout the year. In starting competition in 
Australia, and also on the occasion of the San Francisco earthquake and 
the lamented death of Mr. Seddon, a great deal of heavy work had to be 
dealt with, and the Board mentions the indefatigable services rendered 


by Mr. Milward and by the staff acting under his direction. The health of 
the staff has been satisfactory, and no serious illness has occurred, but. 
the Board regrets the death suddenly, by an accident on Oct. 28, 1906, of 
Mr. Hugh Latham, who had been secretary for over five years, and had 
rendered excellent service. 

In conclusion reference is made to the efficiency of the Board's 
repairing vessel and the success ultimately obtained by the replace- 
ment of the Chinese stokers on board with Norfolk Islanders. The 
employment of the latter has contributed materially to the prosperity 
of this small and interesting community. 


LEGAL INTELLIGENCE. 


қ 


Dumphy у. Montreal Light, Heat & Power Со. 


The Judicial Committee of the Privy Council (the Lord Chancellor, 
Lords Robertson, Atkinson and Collins, S. A. Wilson and Sir A. Wills) 
have given judgment in this appeal by plaintiff (in forma pauperis) from 
a judgment of the Court of King’s Bench, Montreal, reversing a decision 
of the Court of Review. 

In delivering judgment Lord ROBERTSON said the facts were of 
singular simplicity. A building contractor used a derrick in putting up a 
house at Montreal. His workmen brought the derrick into contact with 
the overhead wires of the respondent company, with the result that the 
current of electricity was diverted to the street and killed appellant's 
husband. It was manifest that the causa causans of the casualty was 
the action of the persons using the derrick, and the question was whether 
the causa sine qua non in the electric wires was there owing to the fault 
of respondents. The company derived its powers from an act of the Quebec 
Legislature, by which they were authorised to enter upon and construct 
under or over the streets and public highways of Montreal all such pipes, 
lines, conduits and other constructions as were necessary for the purposes 
of the company’s business, all such work to be performed under the 
directions of the municipality in which the works are situated, provided 
that the company be responsible for all damages which it may occasion. 
The main argument for the appellant was that construction overhead, 
instead of underground, was of itself negligence, an alternative argument 
being that respondents made no attempt to insulate the wires or put 
guard wires round them. That, too, was the decision of the jury 
before whom the case originally came, and although, in the action 
before them, the owners of the derrick were also defendants, the 
jury negatived negligence on their part and found respondents alone 
liable on the grounds stated. The legal proposition laid down at the trial 
was that respondents, having alternative powers to place their wires 
either overhead or underground, were bound to adopt whichever method 
afforded the greatest protection to the public, and were guilty of negli- 
gence if they failed todo so. The Court of Review adopted this propo- 
sition, and gave judgment against respondents. On an appeal to the 
Court of King's Bench that judgment was reversed and appellant's action 
was dismissed. It seemed impossible to support the contention that, the 
Legislature having authorised overhead wires as well as, and just as 
much as, underground wires, respondents were guilty of negligence in 
exercising one of those alternative powers. The second ground upon 
which negligence had been found exhibited with singular frankness the 
essential defect of appellant’s case on that head. The finding was, not 
that insulating the wires or guard wires was an efficient remedy which 
would have prevented the accident and which respondents were negligent 
in not adopting, but the verdict assumed that it was an open question 
whether such a provision would have done any good at all. The com- 
plaint was that respondents did not experiment to prove the efficacy of 
such arrangements, It was impossible to regard such a contention in the 
absence of substantive and atfirmative evidence, and in view of the 
adequate support received by respondents from their witnesses, as good 
ground of liability for negligence. Their lordships would advise that the 
appeal ought to be dismissed and the judgment of the Court of Kwug's 
Bench affirmed. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


An assistant is wanted in the engineering department of Dar- 
lington Technical College to teach electrical engineering and prac- 
tical mathematics. Commencing salary £120 per annum. Forms 
of application, &c., from the director of education (Mr. A. C. Boyde), 
Education Offices, North Lodge, Darlington, and must be returned 
by Aug. 80. See advertisement. 

A lecturer in applied mechanics is required at the University of 
Liverpool. Particulars from the Registrar. See also advertisement. 

A young man is required with mechanical and theoretical know- 
ledge of electrical instrument work. See advertisement. 

An outdoor representative is required to call upon power and 
lighting consumers. Technical knowledge and commercial expari- 
ence essential. See advertisement. 

Applications are invited for the position of head of the Technical 
College, Huddersfield. Particulars from the Secretary. 
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An assistant lecturer in engineering, to take classes in electrical 
engineering, is required by Swindon Education committee. Appli- 
cations (on forms to be obtained from Mr. W. Seaton, Town Hall, 
Swindon) by Aug. 31. 


Mr. J. Wyatt Papworth, assistant electrical engineer at Kilmar- 
nock, has been appointed borough electrical engineer at Stirling at 
£200 per annum. 


Mr. Н J. Jackson has been appointed mains superintendent at 
Warrington at £130, rising to £150 per annum. 


Mr. E. W. Dunton, late engineer and manager of the British 
Accumulator Co., has been appointed assistant London manager 
to the London office staff of the D. P. Battery Co. (Ltd.), 11, Vic- 
toria-street, Westminster, S.W. 


Mr. H. Hirst, M.Sc., A.I.E.E., of the Royal Technical Institute, 
Salford, and Mr. J. M. Hind, B.Sc., A. R. C. Se., have been appointed 
lecturers in physics and mathematics and in chemistry and mathe- 
matics respectively by the Kent Education committee. 


EDUCATIONAL NOTIOES. 


University of Birmingham.—The engineering courses in this 
university extend over four years, and students who enter after 
matriculation and who pass successfully the examinations at the end 
of each year will be entitled to the degree of B.Sc. in that branch 
of engineering to which they devote themselves. The technical 
engineering classes include lectures on the strength of materials, 
theory of steam, gas and other heat engines, hydraulics, machine 
design, strength of structures, distribution of power, drawing (in- 
cluding the design of tools), prime motors, dynamos and other 
forms of machioery. The courses in civil engineering include con- 
structional work in masonry and steel, railway work, &c., with 


practical surveying in the field throughout the summer term. In 


the engineering laboratory the work will include the determination 
of the strength of materials, including compressive, bending, ten- 
sile and tortion tests, experimental study of the steam engine and 
boiler, frictional efficiency tests, the flow of water over wires and 
through orifices, &c. There will be lectures and demonstrations on 
all branches of electrical engineering, and the work in the electrical 
laboratory will include testing of continuous and alternating- 
current machinery, electrical instruments, meters, lamps, batteries, 
&c. The session 1907-8 commences on Oct. 1. Full particulars 
can be obtained from the Secretary. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 30 to Oct. 5. The 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. H. Pruen, Armstrong College, 
Newcastle-on-Tyne. 


University of Manchester.—Complete theoretical and practical 
training is given in this university to students preparing for the 
higher positions in the electrical engineering profession. The sub- 
jects may be taken as part of the courses preparing for the B.Sc. 
degree in both the honours school of engineering and physics. A 
special course has also been arranged extending over three years and 
preparing for certificate in electrical engineering. The John 
Hopkinson laboratories and dynamo house are equipped with 
powerful modern machinery, and excellent facilities are afforded for 
educational and research work. The session commences Oct. 1. 


City and Guilds of London Institute.—The entrance examina- 
tions of the Institute’s Colleges are heldin September. Particulars 
of the entrance examinations, scholarships, fees and courses of 
study may be obtained from the respective colleges or from the 
head offices of the Institute, Gresham College, Basinghall-street, 
Е.С. The City and Guilds Central Technical College, Exhibition- 
road, W., is a college for higher technical instruction for day 
students not under 16 preparing to become civil, mechanical, or elec- 
trical engineers, chemical and other manufacturers or teachers. 
The College is a school of the University of London in the 
Faculty of Engineering. The City and Guilds Technical College, 
Fiasbury, is a college for intermediate instruction for day students 


preparing to enter the engineering and chemical industries, and for 
evening students. 


Glasgow and West of Scotland Technical College.—The 
session begins on Monday, Sept. 23, in the new buildings. The 
diploma of the colle,e is granted in civil, mechanical and electrical 
engineering, mining, naval architecture, chemistry, metallurgy, 
mathematics and physics. The courses of study extend over three 
sessions, and holders of the diploma are eligible for the degree of 
B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session at prescribed university classes. There are 
new and well.equipped laboratories in the departments of physics, 
chemistry, technical chemustry, metallurgy, mechanics, motor- 
power engineering, electrical engineering, &c. The preliminary 


examination begins Sept. 16. Calendar (price 1s, 4d.) and pro- 
spectuses (gratis) from the Secretary. 


Northampton Polytechnic Institute.—The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com- 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms. 
Particulars as to fees, &c., can beobtained at the Institute, St. John's 
street, Clerkenwell, E.C., or on application to the principal, De. R. 
Mullineux Walmsley. 


Argentina.—Among the important public works completel in 
1906 at Rosario was the city section of the electric tramway system. 
The contract for the work was placed with a Belgian company. 
The value of the imports of electrical appliances, &c., into Rosario 
in 1906 was $197,894 gold. 

Aston.—An inquiry was held last week into the application of 
the Council to borrow £17,519 for extensions of the electricity 
undertaking, including the laying of mains, &c., in the Erdington 
district and £1,650 for cables to give a supply in the Witton district 
for power and also to supply the Tame and Rea Drainage Board. 
There was no opposition. 


Australasia.—The ‘‘ Australian Mining Standard ” states that 
Wangaratta (Victoria) Council are considering a scheme prepared 
by Mr. B. Sluyterman (on behalf of the Victorian Electric Lighting 
Synd., Bendigo) for electricity supply for the district. The capital 
cost is put at from £3,500 to £4,000 for plant and £1,200 for erec- 
tion and wiring of street lamps. 


Bangor.—Sanction to & loan of £1,000 for meters, mains and 
services has been applied for by the Council. 


Bovey Tracey.—At a recent public meeting а resolution in 
favour of electric lighting was unanimously adopted. 

Bradford.—At the meeting of the Council on Tuesday a long 
report from the city electrical engineer (Mr. T. Roles) on the system 
of charging for electric current was submitted апа а revised scale 
of charges for large power consumers was recommended for adoption. 

The chairman of the Electricity committee (Ald. Robinson) said the 
committee felt that they had been standing still for three years in con- 
nection with the use of electricity for power, ever since the price was put 
up from 14. to 114. It meant that the Corporation would either have to 
give up supplying electricity for power or reduce the price. Unless they 
did that private consumers might apply for power to supply electricity 1n 
their area, Other municipalities were taking into consideration the 
question of lowering the cost to long-hour consumers. 

The recommendation was adopted. 


Bridgend.— Negotiations are proceeding for the purchase by the 
Council of the Bridgend generating station of the South Wales 
Electrical Power Distribution Co. 


Burnley.—The Postmaster-General has made an arrangement 
for the conveyance of mails on Burnley Corporation tramways 
between Padiham and Burnley and Brierfield and Burnley. 


Carbide of Calcium Manufacture.— We are informed that the 
British Carbide Factories (Ltd.) has been formed by Mr. Chas. 
Bingham (11, Queen Victoria-street, London, E.C.) and some 
friends for the purpose of building and working а carbide factory 
at Thornhill, Yorks. The entire plant, machinery, &c., will be of 
British manufacture and the raw materials will be drawn trom the 
immediate vicinity of the factory. " 

It is stated that this is the first attempt on a large scale to utilise the 
surplus load of а large power station (that of the Yorkshire Electric 
Power Co.) or to fill up the valleys in the load charts of the station, this 
being the only means of securing, in this country, current at a low enough 
price to enable competition witn Continental waterfalls to be met. The 
initial factory will be equipped with plant for about 2,500 E. H. P., and will 
be run on а new system (patented by Mr. Bingham) which will, it is 
claimed, enable the power station to supply the carbide factory with any 
amount of energy desired, varying between a minimum of 350 kw. and 
the maximum capacity of the furnaces. During the two hours of peak 
load, the power station will be enabled practically to cut off the supply 
to the carbide factory entirely, if desired, while the arrangements permit 
of the load being varied from minute to minute, as may be desired by 
the Power Co. The factory is expected to commence working in about 
four months. 

Chichester.—The Board of Trade have approved the transfer 
of the Chichester electric lighting order to the Chichester & District 
Electric Supply Co. 


China —At Chinkiang there is an electric lighting company 
working on antediluvian lines and doing a very small business, 
chiefly amongst the Chinese shopkeepers, who have one or two 
lamps installed in their shops to attract the public. In a city of 
considerable commercial importance there are less than 3,000 16 c.p. 
lamps in use. Electrical appliances and fittings were imported in 
1906 to the value of £1,761. 
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Chobham.— The Woking Electric Supply Co. intend to apply for 
а provisional order. 


Colne —The Council have decided to put down additional 
generating plant at a cost of £5,500. 


Coventry.—An unopposed inquiry was held on Wednesday into 
the Council’s application for sanction to borrow £27,000 for exten- 
sions of the electricity undertaking. 


Dundee.— On Tuesday the Electricity committee decided to make 
a start with the foundation work for the new main generating 
station, and the city electrical engineer (Mr. H. Richardson) was 
instructed to obtain tenders. The foundations are to be in Henni- 
bique system of reinforced concrete and tenders will be accepted 
only from contractors who are licensed and qualified to carry out 
the work. Mr. Richardson reported that it was also urgent that 
the order for high and low tension cables should be placed as soon 
as possible and the committee gave instructions that tenders be 
also called for these. | 


Dunfermline.—The Council have declined to adopt the Electric 
Lighting committee's recommendation to enter into an agreement 
with the Fife Electric Power Co. for supply of electricity in bulk, 
but negotiations are to be opened with the company for the transfer 
of the Council’s order. A new Electric Lighting committee has 
been constituted, with Bailie Husband as convener. 


Eccles.—At а recent meeting of the Council it was decided to 
increase the proposed electricity supply loan by £1,200 in order to 
provide for the increasing power load. 


Electric Signal Board at the Stock Exchange.— A new electric 
signal board has been erected in the Stock Exchange. The old 
method of manual communication is to be abolished. 


Exhibition —An electrical exhibition, remaining open a fort- 
night, is to be held in Montreal, beginning on Sept. 2. A meeting 
of the Canadian Electrical Association will also be held from 
Sept. 11 to 13, when the following papers, among others, will 
be read: ‘‘ How to increase the load factor," **Some of the 
difficulties encountered in operating alternating current systems,” 
“ New and old type incandescent lamps, The Nernst lamp,“ and 
* Electric heating and cooking appliances." 


Falkland Islands.—In September last а new telephone exchange 
was established in Stanley to supplement the existing telephone 
service and to effect telephonic communication between the prin- 
cipal Government buildings and the offices of the Falkland Islands 
Co. An agreement has also been arrived at between the Govern- 
ment and the company for the erection of a line between Stanley 
and the company's settlement at Darwin. This work is being 
carried out by the company, and is nearing completion. The 
upland goose has proved а source of trouble in carrying out this 
work, as the force with which the bird in its flight strikes the wires 
is sufficient to break them. 


Fareham.— Last week the Electric Light committee recommended 
the Council to put down additional plant (including & Diesel oil 
engine set) at £1,950, but after discussion an amendment to call in 


an expert to report upon the existing plant and the proposed exten- 
sions was carried. 


Germany.— An interesting report has been published on the trade 
of the Frankfort district of Germany for 1906. In regard to elec- 
trical matters, the turnover for 1906 1s stated to have constituted & 
record, and it is further stated that orders in hand at the begin- 
ning of the current year were sufficient in size and number to ensure 
another busy year. On the question of prices, however, a different 
tale is told. Increases in wages and salaries, the advance in price of 
raw materials, especially metals, had cut profits to a considerable 
extent. It is estimated that about 95,000 persons were employed 
in the electrical industry in 1906 at Frankfort, and the money- 
earning capacity of the leading companies, together with the evi- 
dence of public appreciation of this class of investment, are shown 
by the following table :— 


me Approx. market 
Company. Last dividend. pim on: 
Akkumulatoren Fabrik ............ 12 per cent. 201 
Allgemeine Electricitäts Gesellschaft 11 >з А 200 
Bergmann’s Eleotricitits Gesellschaft 18 ji Es 270 
Berliner Electricitats Werke........ 10 is va 170 
Brown, Boveri & Co, .............. 11 ^" Eh 189 
Felten & Guilleaume Lahmeyer Elec. 
tricitats Werke............ Е 7 ^ Ss 128 
Siemens-Schuckert Werke 5 „, - 113 
Siemens & Halske ................ 10 Е 27 170 
Азетаде.................. 116 „ 180 


Glasgow.— The tramways committee have decided against the 
proposal to allow cycles to be conveyed on the tramcars. 


Hartlepool.—The Council decided on Monday to approve the 


agreement to transfer the powers of the Northern Counties Elec- 
tricity Supply Co. to the Cleveland & Durham Electric Power Co., 


but a clause has been added relieving the Corporation of the obliga- 
tion to take electric current for public lighting after March, 1911, 
when the present agreement with the Northern Co. expires. 


Harwich.— Messrs. Foote & Milne propose to apply for a pro- 


visional order. 


Holland.— The British Consul at Amsterdam (Mr. W. A. Churchill) 


states that improvements to the North Sea Canal, necessitated by 
the development of the trade of the port of Amsterdam, include the 
building of a second and larger lock at Ymuiden, the lighting by 
electricity of the North Sea Canal, deepening and widening of the 
canal and the lighting of the interi г оѓ the harbour in the direc- 
tion of the Orange locks. 
carried out during the ensuing 18 months. 


It is expected that these projects will be 


Light Railways.—The Board of Trade have confirmed the Dart- 


ford and District Light Railways (Amendment and Extension of 
Time) Order. 


Magazine Lighting.—The Naval ordnance depots and magazines 


at Bullpoint, Devonport, are now lighted electrically, and the War 
Office has approved estimates for completing similar work in con- 
nection with other buildings in the district, consisting of a range of 
magazines for the storage of cordite and powder, cartridges, shell 
and miscellaneous stores. 


The contract has been let to Messrs. 
Foote & Milne, and the work of excavating the trenches for the 
cables has commenced. The installation will embody all the im- 


provements which experience has suggested, including “lighting 
pillars" and chambers at intervals to feed the watertight incan- 


descent lamps to be used for illuminating the passages of the maga- 
zines and the arc lights which are to be fixed on steel standards 
near the entrances and at positions along the line of transporting 
rails and landing jetties. 


Mexico.—A valuable report has recently been prepared by Mr. 
Consul L. J. Jerome dealing with the trade and commerce of Mexico 
for 1906. Mr. Jerome shows that there have been large increases in 
the value of both exports from and imports into Mexico in recent 
years, and that efforts are being continually made by American 
manufacturers to obtain complete control of Mexican trade. So 
far as the United Kingdom is concerned a considerable decrease in 
imports is shown for 1905-6 compared with 1904-5, but in the case 
of the United States the increase has been very large, and German 
imports also show augmentation. One of the largest items of 
import is “ machinery and implements." In regard to the export 
trade of Mexico, next to the United States the United Kingdom 
shows by far the largest increase for 1905-6. Mr. Jerome continues : 

I have often drawn attention to the development of electricity in 
Mexico. In my report for 1839 I indicated the demand for electrical 
appliances – electri: lamps, incandescent or arc lights, high and low- 
tension cables for trans miss ion lines, dynamos and motors, either steam 
or water-driven—in fact, all kinds; and I can only repeat this. Many of 
the tramway systems are being altered from animal power to electric 
power, and ıt should be borne in mind that there is hardly а town of any 
importance іп the country that has not got a tramway system, Factories, 
too, are largely using motors with direct connection, instead of the over- 
head system pulleys and belting for power transmission to machine tools. 
I have up to the present not seen a single British-made motor or dynamo 
in Mexico, and only a few of German manufacture; nearly all the elec- 
trical appliances used up to the present in this country are American. 
The development of the mining industry, too, should offer some scope to 
enterprising export merchants. 

Nearly all the railways are suffering from a shortage of rolling stock, 
both in passenger coaches and goods wagons; the same shortage exists 
to-day in the United States, and while railway wagon builders would 
have to conform to American standards, with labour and matzrials 
cheaper in the United Kingdom than in America, I believe our manu- 
facturers should seek for an expansion of their trade by obtaining orders 
from the railways of Mexico. 

The street railways or electric tramways of Mexico City are equipped 
with American passenger cars. Cars in use for over a year present & 


most dilapidated appearance; the flim-y material of which they are 


constructed, built to deceive the eye when new, rapidly take on а squalid 
and worn appearance when subjected to the extremes of damp and dry- 
ness, which alternate according to the season at the Mexican capital ; 
the cars are built to be scrapped, and are hardly worth repairing after 
they have been run a few months. They suffer, too, from Having nearly 
all the movable brass parts stolen at night when in the company's yards. 

Contractors for the erection of factories should find Mexico a fair field 
for profitable action ; the policy of the country is to manufacture in 
Mexico itself as much as possible that Mexicans require. There is & 
considerable amount of industrial development quietly going on. 

Railway construction offers au opening for the sale of rails, bridge, and 
culvert material and contractors’ tools, such as sbovels, picks, burrows, 
blasting, and quarrying tools. 

In fact, in a country in full process of development it is difficult to in- 
dicate lines in which there is no demand for commodities, whereas in 


those in which there is a demand one has to quote practically the whole 


list of everything that human ingenuity has conceived. 


Further Mr. Jerome says that the long distance transmission of elec- 
trical high-voltage power has to a large extent solved the fuel problem in 
Mexico, and has permitted the erection and operation of large reduction 
and smelting works for the treatment of ores within the country itself. 
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Not only are the precious metals being mined and treated within the 
country, but the iron ores are being made into pig iron, steel ingots and 
commercial iron. Mining methods generally are becoming more and 
more scientific, and the substitution of up-to-date machinery in Mexico 
has become more general than would be considered probable by those un- 
acquainted with the country. 

At Colima, on Dec. 1, 1906, the undertaking of the Colima Electric 
Light & Power Co. was formally opened by the Governor of the State. 
The company generates electrical energy at a water-power station at 
El Remate, 20 miles north of Colima, and has a distributing station at 
Colima. The station is designed to generate 900 H.»., and is at present 
generating between 300 н.р. and 400 m.r. The enterprise is owned by 
local capitalists, the whole of the generating plant being of German 
manufacture. By the end of 1907 the present horse and mule-drawn 
tramways will be converted to electric traction, and an extension is being 
built to Comala, а suburb 5 miles distant from the city. 

At Monterey the local electric tramway and power company occupies 
an important place. This undertaking is owned by Canadian capitalists, 
and along with the Monterey Water Works & Sewer Co., employs 1,000 
men. The establishment of these two companies has vastly increased 
the value of real estate in this city. 

Reporting on the trade of Vera Cruz, Mr. Vice-Consul Nunn points 
out tbat, in connection with the import trade with Mexico, it is indis- 
pensable that British manufacturers should be represented by competent 
agents or travellers, and that catalogues, price lists and other advertising 
matter should be printed in Spanish. He calls particular attention to 
the wasted efforts in regard to translations, and states that it is notorious 
that not more than one advertisement in ten of those translated, from 
English to Spanish convey the intent of the advertiser, while some are во 
grossly erroneous ав to do more harm than good. 

The report is a valuable document, and contains much matter of real 
interest to British manufacturers. 

Motor Omnibuses —At the meeting on Tuesday of the London 
Road Car Co., Mr. J. H. Moore said they now had some experience 
of motor traction. At the outset they regarded the motor merely 
from the mechanical point of view, their aim being to acquire a 
machine capable of performing the necessary work at a profit, and 
they did not fully realise the large part to be played by human 
agency in working the machines. It had been a real difficulty to 
train the drivers to act in the dual capacity of driver and mechanic, 
but that was being gradually overcome. They had not pinned their 
faith to one particular type of ’bus, but had experimented with 
several, and they had two types which had shown good working 
profit from the commencement. The difficulty with the police had 
been overcome and had practically disappeared. They had no in- 
tention of abandoning motor ‘buses and going back to horses. 

Municipal Telephony.—There is now full inter-communication 
between National and Corporation subscribers at Swansea. 

The agreement between the Corporation and the Company provides 
that, subject to the provision of existing contracts, the company shall 
continue to supply telephonic service to the existing subscribers of the 
Corporation in accordance with the terms of such contracts for two years 
from March 81, 1907, and during this period the company shall not de- 
termine any such contracts except on breach of any terms or conditions 
by subscribers. The terms upon which telephonic service shall be sup- 
plied to future subscribers and to the existing subscribers of the Corporation 
after the expiry of the two years shall be such as may be sgreed upon 
between the Postmaster-General and the Company for general application 
throughout the licensed area. 

Oulton Broad.—The Council have decided to apply for a pro- 
visional order. 


Peterborough.—An inquiry was held here last week into the 
Council's application for sanction to borrow further moneys for 
extensions to the electricity undertaking. | 


Plymouth.—The Council have requested the Tramways and 
Electricity and Street Lighting committees to meet and confer 
together with a view to reporting what (if any) advantages would 
accrue from the management of the two undertakings by one com- 
mittee, 

Presentations.—The staff of the Acton electricity department 
have presented an address and а gold signet ring and gold mounted 
cigar-holder to Mr. Т. Н. Morris, chairman of the Electricity 
committee. 

On leaving Wimbledon to take up an electrical appointment in 
India, Mr. F. Satchwell, M 1 E.E , has been presented by the towns- 
people with an illuminated address and a purse of gold in recogni- 
tion of his public services. 

Reduction of Prices.— The Austro-Hungarian cable manufac- 
turers have, in consequence of the recent reduction in the price of 
copper, announced a reduction in the prices of their manufactures. 


Russia.—The Grand Duchy of Finland is experiencing a period 
of great prosperity, and being only four days’ journey by steamer 
{гоа Hull, or three days from London by rail, offers an excep- 
tionally good field for trading operations from the United Kingdom. 
It is also worthy of note that British goods are in high favour in 
Finland. 

The Senate recently appointed a committee to inquire into the 
question as to the water power available for the generation 
of electric energy, and in a report just issued it is stated that the 
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Government are negotiating with the owners of the Wallingkoski, 
Myllykoski and Kyrónkoski rapids on the river Vuoksen (Viborg) 
witb & view to their purchase for this purpose. 

There was & considerably increased import of electrical and 
general machinery into Finland in 1906 compared with 1905. 

At Helsingfors the electric tramways are to be considerabl 
extended and improved. А double line of track is to be laid throug 
the principal thoroughfares of the city. The population of Helsing- 
fors is about 140,000. 

At Abo (Finland) а contract has been placed with а German 
company for the electric lighting of the town, and for the construc- 
tion, equipment and working of electric tramways. These under- 
takings have, in the terms of the contract, to be in full operation 
within 18 months of the signing ot the agreement. 


Spain.—Electric lighting continues to make rapid strides in 
Spain, and particularly in some districts. In that of Bilbao even 
the villages in the interior are supplied with electrical energy at a 
cheap rate, both for lighting апа power, the numerous waterfalls 
which abound in the north of Spain being utilised for generation 
purposes. The Co-operative Society at Bilbao, amongst other com- 
mercial items, supplies electrical energy, and has lately consider- 
ably increased the capacity of the power station, the machinery 
installed being &bout 800 kw., chiefly of Swiss and German manu- 
facture. La Cia Electra, in order to compete with the Co-operative 
Society, has recently reduced the price of current to about 4d. per 
unit, and has considerably extended its area of supply. 

104,432 incandescent electric lamps were imported into Bilbao in 
1906, of which Belgiam and the Netherlands were the principal 
suppliers, the United Kingdom standing for 2,424 only, Belgium 
59,470, Netherlands 40,338, Germany 2,200. 

Mr. Consul General Smithers, reporting on the trade of the 
Barcelona district for 1906, refers to the importance of this district 
to British merchants and manufacturers, There is a population of 
600,000, Barcelona being the most densely populated of all the 49 
provinces of Spain and the largest capital city in the Mediterranean. 
Mr. Smithers claims that the electric tramway system of Barcelona 
is, perhaps, the most complete in Europe, German and Belgian 
capitalists controlling the whole of the many lines in operation in 
the city and district. Several small extensions to these tramways 
have been made during tbe past year. Two electric lighting and 
power companies, one native and the other & German company, 
have considerably increased the capacity of their stations, the latter 
having spent some £200,000 on new plant. Public lighting by 
electricity in the district is very complete, and private lighting by 
the same agent is becoming almost universal, keeping electrical 
engineers and installation contractors constantly employed. 

А Franco-Spanish company has been formed at Irun, on the 
frontier, and will supply water power generated current at a low 
rate to districts in the south of France. 


Strike of Telegraphists —A strike of telegraph operators com- 
menced on 9th inst at Los Angeles (Cal), U S.A, and subse- 
quently extended to other parts of the States, New York becoming 
involved on Monday. At the outset the Western Union Co.’s ser- 
vice only was affected, but the Postal Telegraph Co. has since 
become concerned. The strike continues, but the officers of the 
Western Union Co claim that their service is being maintained. 


Uganda.—In the Protectorate of Uganda there are now 458 miles 
ofoverhead telegraph line and seven telegraph offices. "This does 
not include telephone lines which have been erected at Entebbe and 
Kampala. 

Warrington.—Sanction to а loan of £3,070. 10s. for extensions 
of the electricity undertaking has been applied for by the Council. 


Wath.—The question of improving the public lighting was 
before the Council Jast week. Several members advocated electric 
lighting, and ultimately it was decided to send a deputation to 
other towns to collect information on the subject. 


Whitby.—The salary of the electrical engineer (Mr. L. H. King) 
has been increased by £25 per annum, with & further increase of 
£25 in February next. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Broughty Ferry.— The accounts of the electricity department 
for the year ended May 15 show capital expenditure £18,789, 
increase £3,597. 

Revenue was £1,824, expenses £827, leaving gross profit £997. Interest 
required £538 and sinking fund instalment £333, leaving £127 net profit. 
124,586 units were generated, compared with 95,493 in previous year. 

Bury (Lancs.)— The accounts of the tramways department for 
the year ended March show capital expenditure £242,466, increase 
£21,716. 

Revenue was £50,649, and included passenger traffic receipts £50,518, 
parcels carriage charges £97, rent of property £26, and advertising £7. 
The passenger traffic receipts on the Bury sections were 10-08d. per car- 
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mile (against 9:464. in previous year), Radcliffe sections 7:504. (7:34d.), 
and Heywood sections 10:08d. (10:74d.) £754 of the traffic receipts on 
the Radcliffe sections, being the proportion received between Goat's Gate, 
and Whitefield Station, has been paid to Salford Corporation, Total ex- 
penditure was £28,085 or 5:536d. (5:187d.) per car-mile, including traffic 
expenses £11,720- 2:2044. (2°222d.), general expenses £3,877 = 0°7294. 
(0 713d), repairs and maintenance £4,018=0-756d. (0°418d.) and power 
expenses £8,471—1'847d. (1:884d.). Gross profit was £22,564. After 
meeting capital charges there was & net profit of £5,225, of which £2,500 
has been placed to reserve and depreciation fund and £2,725 devoted to 
relief of rates. The population served by the tramways is 124,720. 
9,944,897 passengers were carried and 1,276,227 car-miles run. Average 
total ue per car-mile was 9:52d. and the average fare per passenger 
was 1:22d. 


Darwen.—The Corporation electricity department accounts for 
the past year show а net profit of £66. 660,812 units were sold 
(compared with 656,918 in the previous year), of which 148,955 
(141,498) were for lighting, 61,419 (51,180) for power and heating, 
and 391,868 (401,862) for traction. 

The tramway accounts show a surplus of £478 for the Darwen 
section and a deficiency of £594 for the Hoddesdon section. 


Ealing.—The accounts of the electricity department tor the year 
ended March 31 show total revenue £26,055. 178. 7d. (against 
£24,969 in 1905-6), including £21,524. 12s. 7d. from the sale of 
current by meter and £3,484. 3s. 114. from public lighting. 

Expenses came to £12,652. 8s., against £11,824. 14s. 5d., leaving 


a gross profit of £13,403 9s. 7d., against £13,144. 7s. Interest 
required £5,498. 10+. 2d.; instalments of principal borrowed 
came to £4,370. 17s. 6d., and contributions to loans redemp- 


tion fund £1,569, and after making provision for bad and doubtful 
debts, audit fees, parliamentary expenses, &c., the net profit for the year 
is £1.768. 58. 14. (against £2,318. 68.). This has been transferred to 
reserve. The total capital expenditure is £190,358. 1s. 9d., an increase 
of £5,202, 4s. 5d. on the year. 1,778,470 units were generated and 
1,487,221 units were sold, including 1,151,185 to private consumers. The 
equivalent of 111,691 8 c.p. lamps is connected and there are 3,271 con- 
sumers. There are 73 arclamps and the equivalent of 1,513 8 c.p. incan- 
descent lamps for publie lighting. The maximum supply demanded was 
1,159 kw. 


Glasgow.— The accounts to May 81 show that the capital expendi- 
ture on the electricity undertaking during the past year was 
£261,057, making the total £1,587,436. 


Revenue was £224,845 (against £195,842 in previous year), including 
eale of current by meter £212,228 (£183,559), supply to public arc lamps 
£11,479 (£11,454) and to private street and stair lights £1,137 (£829). 
Expenditure, including £41,755 (£37,990) allowed for depreciation of 
plant, mains, &c, was £147,990 (£129,406) and comprised generation 
£57,046 (£45,606), of which fuel cost £26,925 (£19,732), distribution 
£11,548 (£11,909), maintenance of public lamps and private street and 
stair lights £3,760 (£3,508), management £10,626 (£9,168). Gross 
profit was £76,854 (£66,436). Interest on loans, &o., required £49,643 
(£42,486) and sinking fund £24,142 (£20,142), leaving a net profit of 
£3,069 (£3,808), which has been carried to reserve. 32,052,937 (25,758,521) 
units of electric current were generated and 26,332,998 (21,536,425) sold, 
including supplies for private consumers 24,677,993 (19,921,162), public 
lamps 1,533,166 (1,525,505) and by contract 121,839 (89,758). The total 
maximum supply demanded was 42,574 kw. (37,035 kw.). There are 
15,497 (13,705) private consumers and 837 (825) public lamps. Cost of 
fuel per unit sold was 0-245d. (0:220d.), total cost of generation 0°520d. 
(0:508d.), distribution 0:105d. (0:132d.), management 0 097d. (0‘102d.). 
Total expenses 0:722d. (0 742d.). Total cost per unit sold, including 
capital charges, rents, leu duties, taxes and depreciation, was 2:021d. 
0.0490.) Gross receipts per unit sold 2:049d. (2:182d.), net profit 0:028d. 


Gloucester.— On March 31, the capital expended on the electri- 
city undertaking was £87,176, an increase of £3,093 on the year. 


Revenue was £11,238 (compared with £11,832 in 1905-6), including 
£5,912 (£6,059) from ordinary consumers, and £2,256 (£2,616) for public 
lighting, &c., £2,678 (£2,888) has been charged against the Light Hail. 
ways committee for current at 1d. per unit. Total expenditure was £6,549 
(£5,807), including fuel £2,204 (£1,980). Gross profit was £4,689 (£6,024), 
and there was a net loss of £842. 1,440,897 (1,412,035) units were gen- 
erated, 190,407 (165,738) supplied to public lamps, 642,692 (693,165) to 
light railways, 410,654 (403,706) to private consumers for lighting, and 
55,376 (19,928) for power. The maximum supply demanded was 998 kw. 
(910 kw.) Tuere are 535 (503) private lighting consumers, with the 
equivalent of 47,735 (41,314) 8 c.p. lamps connected. The number of 
motors connected is (0 (38) = 239 н.р, (138 H.P.) Fuel cost 0:402d. (0:35d.) 
per unit, and total costs were 1:080d. (0°95.d) 


Govan.—During the year ended May the electricity department 
generated 2,327,036 units of electric current and sold 1,899,465 units, 
including 467,543 for street and stair lighting 487,165 for private 
lighting, апа 944,757 for power. 

The total revenue was £14,008. 19s. 7d. and the working costs 
£13,161. 13s. 10d., leaving а net profit of £517. 5s. 91. There was an 
increase of 18 5 per cent. in the units sold, mainly owing to the increased 
demand for power. There was а decrease of 2 per cent. in the lighting 
units due to the early closing of shops under the Shop Hours Act. The 
price per unit sold had been reduced by 9:4 per cent. 


tax (£1,109. 98.) and rent of leased lines (£1,319. 17s. 10d.). 


Hove.—The accounts of the Corporation electricity department 


(established to supply energy in Aldrington) for the year ended 
March show capital expenditure £8,425, increase £1,323. 


Receipts were £377, expenditure £471 (including £176 for electricity 


purchased in bulk), leaving a deficiency of £93. Interest reqaired £293 
and instalment of redemption of loans £206, making a net deficit of £592. 


Ilford.—The capital expenditure on the Council's electricity 


undertaking to March last was £149,181, an increase on the year of 


£9,049. 

Revenue was £26,586 (compared with £24,883), and gross profit 
£10,555 (£11,159). After meeting capital charges there was a net profit 
of £885 (£1,870). The total works costs came to 0°82d. (0.831.) ; and 
total costs 1°144. (1:17d.) 3,651,103 units were generated and 2,860,214 
(2,862,341) sold, including 1,254,736 (964,493) to private consumers, 
850,376 (739,322) for traction and 755,102 (658,526) for public lighting. 


The average price obtained for private supply was 2:804. (3:29d.) per 


unit and for supplies for all purposes 1:93d. (2:24d.) The maximum 
demand was 1,575 kw. (1,450 kw.) and the load factor was 20:7 (18:6). 
There are 2,836 private consumers. 


Marylebone (London).—The accounts of the electricity depart- 
ment for the year ended March state that the amount borrowed is 
£1,891,400, repaid £2,864, sanctioned but not borrowed £34,384. 
Capital expenditure £1,905,605, an increase of £134,005 during the 
year. The capital expended is made up of £1,396,765 paid to the 
Metropolitan Electric Supply Co. as purchase money and compen- 
sation, £3,116 consulting engineer's commission and £565,725 
expended on the Council's new works. 

The year's revenue was £158,460, including sale of current by meter 
£150,277, public lighting £716, meter rental £5,318. Total expenditure 
was £52,728, including generation £25,547, distribution £7,383, main- 
tenance of public lamps £368, rents, rates and taxes £4,751, manage- 
ment £10,009, law and parliamentary charges £221 and special charges 
£4,449, the last item including £1,404 expenses incidental to change of 
pressure of supply and £1,000 expenses in connection with delay on 
mains contract. The gross profit was £105,732. Capital charges 
amounted to £83,670, including interest on mortgage debt £71,304, 
interest on bank balances £1,081, proportion of costs of obtaining 1901 
order and act and 1901 act £1,043, instalments of principal repaid 
£2,864, and instalments of principal accrued but not due £6,672. The 
ultimate result is a net deficit of £22.062 on the year, making a total de- 
ficit to date of £29,360. 10,592,942 units were generated, 66,426 
supplied to public lamps and 7,935.510 to private consumers. The total 
maximum supply demanded was7,745kw. There are 87 public lamps. 


Portsmouth.—For the year ended March 81, 1907, the total 
income of the electricity department was £52,156. 10s. 5d., in- 
cluding £44,033. 8з. 10d. net from sale of current by meter and 
£5,824, 11s. 2d. from public lighting. 

The total expenses were £23,444. 19s., leaving a gross profit of 
£98,711. 118. 5d., against £28,630. 1s. 2d. in 1905-6. Interest required 
£9,043. 8s. 7d., and sinking fund £8,811. 1s. 11d., leaving a net profit of 
£10.853. 58. lld., against £11,823. 17s. 4d. The capital expenditure is 
£302,000. Os. 9d., an increase of £6,963. 19в. 6d. during the year. 
4,183,510 units of electrical energy were generated, and 3,338,690 units 
were sold (2,721,520 to private consumers by meter and 3,250 by con- 
tract, and 613,920 units were supplied to the public lamps). There are 
265 arc and 442 incandescent lamps for public lighting, and the total 
maximum supply demanded was 2,660 kw. 

The capital expenditure on the tramways is £670,157. 3s. 10d., an ia- 
crease of £19,434. 4s. 3d. The traffic revenue was £98,911. 33s. 3d., in- 
cluding £90,063. 1s. 9d. for car receipts, and with sundry revenue, &:., 
the total income for the year was £102,014. 103. 4d. The working 
expenses were £45,754. 17s, 4d., leaving £56,259. 13s. to meet int: rest 
(£19,697. 23. 4d.) and sinking fund instalment (£16,216. 17s. t 

e ne 
profit was £18,269. Оз. 8d., of which £5,000 was contributed in relief of 
rates and £6,260. 17s. 5d. voted to renewals fund. 2,230,460 units of 
electric current were used by the tramcars; the generation expenses 
came to 0:537d. per unit, and the total expenses (including capital 
charges) to 5:194. per unit. 20,668,825 passengers were carried, and 
2,199,823 car-miles were run. 


Salford. — The accounts of the tramways department for the year 
ended March show total capital expenditure £671,304. | 
Revenue was £237,443 (compared with £226,013 in previous year), m- 
cluding £4,540 interest on investments, &c. Exclusive of this item the 
revenue was 10°609d. per car-mile. Total working expenses were 
£142,193 (6:477d.) and gross profit was £95,250 (£81,819) = 4:132d. per 
car-mile, exclusive of interest on investments, &c. Cost of current was 
£45,177 (2:058d. The net profit was £27,890 (against £22,302 last 
year.) £13,000 (аз in the previous year) has been contributed in relief of 
rates, and £14,890 (£9,302) placed to depreciation and renewals fund. 
The population served is 350,000. 43,614,123 (41,807,539) passengers 
were carried, 5,268,933 (5,257,223) car-miles run and 7,983,603 units of 
electrical energy used=1°53 units per car-mile. Total revenue per саг: 
mile was 10:81d., traffic receipts being 10· 56d. (10‘18d.), working expenses 
4-42d., or 6:474. including power cost. Depreciation and renewals fun 
amounts to £46,146. No additional routes have been opened during the 
year, the length (single track) of the tramways being 744 miles. 
Sutton Coldfield.—The accounts of the electricity department 
for the year ended March show capital expenditure £40,104, increase 
£950. а 
Revenue was £4,517. The gross profit was £2,518, excluding £15 
carried forward to provide for bad debts. Capital charges and interest 
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on temporary loans amo inted to £2,617, making the net result а 
deficiency of £99. 


Sydney (N.8.W.)—The accounts of the municipal electricity 
department for 1906 show receipts for current supplied to private 
consumers £25,502 and for publie lighting £11,808, lighting and 
power supply to public buildings £2,316, and rental of motors, 
meters, &c., £1,359, total £40,984. 

Generation cost £11,742, distribution £6,461 and management £3,232, 
the gross profit being £19,416. Interest required £10,916 and sinking 
fund £3,186. Net profit was, therefore, £5,299. £4,770 has been placed 
to reserve and the remaining £529 carried forward. 1,361,803 units were 
supplied for private lighting and 1,202,482 to private consumers for 
power; street, &o., lighting required 1,166,104 units and supply to public 
buildings for lighting 171,836 and for power 25,105. The price to private 
consumers for power has been reduced from 2d. to 14d. per unit. 


West Ham.—The accounts of the electricity department for the 
year ended March show capital expenditure £381,960, an increase 
of £44,605. 

The year’s revenue was £53,324 (compared with £51,371 in the pre- 
ceding year), including receipts for current for public lighting £6,547 
(£6,047), private lighting £23,337 (£26,766), power £5,766 (£3,552), 
traction £15,841 (£14,006), heating £64 (£25), special lighting (artizans’ 
dwellings) £383 (£324), and hire of motors £559 (£283). Generation 
cost £19,795, distribution £3,541, maintenance of public lamps £1,926, 
rents, rates and taxes £1,046, and management and establishment 
charges £3,907, the total expenses being £31,954 (£27,471), leaving a 
gross profit of £21,370 (£23,900). After meeting capital charges there is 
a deficiency of £1,830 on the year, compared with a net profit of £2,523 
the previous year. 

In his report the engineer and manager (Mr. A. H. Seabrook) says that 
reductions in price of current for all classes of consumers (represent- 
ing £9,500) have been made during the year. Private lighting consumers 
have received the largest reduction, but they have been the most difficult 
class to induce to increase their demands. The additional cost of 
generation is practically accounted for by an increase of £2,580 in the 
coal bill. During the past few months the generating department has 
been reorganised, and the cost of coal per unit shows a decrease com- 
pared with last year, although the price per ton is higher. Mr. Seabrook 
does not, however, consider the prices for current too low, and he has no 
doubt the present year’s working will confirm that opinion, as the neces- 
Sary increased output is now being obtained. 8,013,343 units were sold 
(against 6,000,616), including 2,015,884 (1,820,152) for private lighting, 
800,000 (750,000) for public lighting, 1,386,117 (651,163) for power and 
heating and 3,811,342 (2,779,301) for traction. Average prices received 
were: For private lighting 2:700d. (3:31d.), power 0:9504. (1:34d.), public 
lighting 1:8904. (1:46d.) and traction Id. (1:21d.). Works costs per unit 
1 0:834. (0 94d.) and total costs, including capital charges, 1:544. 


TRADE NOTES AND NOTICES. 


NOW READY. 

"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 15s.,, or post free in the 
United Kingdom, 15s. 9d. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 

The Joint Committee of Management of Clonmel (Ireland) District 
Lunatic Asylum are prepared to receive tenders for the following 
work in connection with the lighting of the asylum : Sec. 1, suction 
gas plant, gas engines and electric generators; sec, 2, accumulators, 
switchboard, underground mains, wiring and fittings ; sec. 3, power- 
house building and foundation. Plans, &c., may be inspected (by 
appointment) at the asylum or at the offices of the consulting en- 
gneer, Mr. Louis J. Lawless, A. I. E. E., 27, Castlewood-avenue, 
Rathmines, Dublin, from whom conditions, forms of tender, &c., 


may be obtained. Tenders, addressed to the Resident Medical 
Superintendent, District Asylum, Clonmel, Ireland, by Sept. 7. 
See also an advertisement. 


Bristol Electrica] committee invite applications from manufac- 
turers for supply, delivery and erection of (а) one 800 kw. and two 
500 kw. three phase to d.c. converters (6,000 to 500 volts), with 
balancers and starters ; (b) e.h.t. а.с. and l.t. d.c. switch gear; also 
supply and delivery, laying апа jointing of (c) 24 miles (approx.) of 
0°05 sq. in. three-core paper-insulated В.О.Т. sheathed lead-covered 
cable, together with the necessary troughing and filling; and (d) 
the construction of the necessary converter station, inclusive of 
foundations. Specifications, &c., from Mr. H. Faraday Proctor, 
Temple Back, Bristol. 

Grimsby Corporation invite tenders for supply, delivery and erec- 
tion of one 500 kw. continuous-current dynamo, direct-coupled to 
а triple-expansion three-crank high-speed double-acting engine. 
Tenders to Mr, W. A. Vignoles, electricity works, Grimsby, by first 
post, Aug. 19. 


Oystermouth Council invite applications from firms willing to 
establish electricity works in the district. Information from the 
surveyor, Mumbles, R.S.O., Glam. 

Llandudno Pier Co. want tenders by Sept. 2 for supply and 
erection of battery giving 420 amperes at 230 volts, for three hours. 
Particulars from the Secretary. 

Warrington Electricity and Tramways committee want tenders 
by Aug. 27, for construction of coal bunkers. Specification, &c., 
from Borough Electrical Engine er. 

Finchley Council want tenders by 5 p.m. Sept. 16 for supply of 
feeders, distributing mains, &c. Tender forms from the Electrical 
Engineer. 

Manchester Electricity committee want tenders by noon Aug. 26 
for foundation work for t urbo- generator, filter house, «c. 

Erith Council want tenders by Sept. 2 for supply and erection of 
electrically-driven air compressor, &c. Specification from the Clerk, 
Bexley-road, Erith. 


TENDERS RECEIVED AND ACCEPTED. 


Among contracts in hand by Richardsons, Westgarth & Co. are 
the following :— 


The complete equipment of a power station for the Tyneside Electrical 


Development Co., including four Parsons turbines with Nesdrum water- 
tube boilers, cooling towers and condensing plant; a pumping installa- 
tion at the Carville power station for the Newcastle-upon-Tyne Electric 
Supply Co., consisting of seven high-efficiency pumps having a combined 
duty of nearly 8,000,000 gallons per hour. 


Stalybridge, Hyde, Mossley and Dukinfield Tramways апа Elec- 
tricity Board have acce pted the tender of Goodbrand & Co. for 
ecenomisers, and that of Thos. Beeley & Son, for three superheaters 
and pipework. 

Dublin Corporation have accepted the tender of Ferranti Limited 
for sub-station switchboards at £2,668. 2s. and for feeder panels at 
£340. 5s. The tender of the British Electric Transformer Oo. 
has also been accepted for transformers at £2,320. 9s. 7d. 

The Société Anonyme Westinghouse of Le Havre have secured а 
contract for the city of Milan for а 3,500 kw. turbo-generator set 
running at 1,250 revs. per min. to yield three-phase current at 
8,650 volts 42 periods. The turbine will operate in conjunction 
with a Westinghouse-Leblanc surface condenser and air pump. 


The Electric Lighting & Traction Co. of Australia recently 
placed an order for & 1,500kw. Brush-Parsons turbine for their 
station at South Yarra. 


St. Helens Council have accepted the tender of the British Insu- 
lated & Helsby Cables for supply of cables. 

Exmouth Council have accepted the tender of Meldrum Bros. for 
a refuse destructor at £2,064. 10s. 

Beckenham Council have accepted the tender of the British 
Westinghouse Co. for 12 months' supply of meters. 


The Société Anonyme d'Electricite Rag. Carlo Zanchi & Cie, of 
Bergamo, have placed with the Société Anonyme Westinghouse of 
Le Havre an order for the complete installation of a generating station. 

The equipment will include a Westinghouse turbo-alternating set of 
1,250 kw. at 1,500 revs. per min., yielding three-phase current at 7,500 
volts 50 periods. The turbine of this set will be provided with a Westing- 
house-Leblanc condenser having a capacity of 11,000 kg. steam per hour. 
A second generating set will consist of a Belliss & Morcom steam engine 
of 250 revs, per min., direct-coupled to a Westinghouse three-phase 
alternator of 600 kw. 7,500 volts 50 periods. This steam engine will also 
operate in conjunction with a Westinghouse-Leblanc condenser of 5,000 kg. 
capacity. The switchboard for both sets will be supplied by the Société 
Anonyme Westinghouse, The boilers (Babcock and Willcox) will be four 
in number, each of 150 sq, metres heating surface. 

Cheap Steam and Smokeless Chimneys.—Messrs. Burnyeat, 
Brown & Co., of Nine Mile Point Colliery, Cross Keys, acting oa 
the advice of their consulting engineer, have placed an order tor а 
complete automatic coal and ash-handling plant for five double- 
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drum water-tube boilers (at £1,045) with Ed. Bennis & Co., Little 
Hulton, Bolton. 

After screening, the coal is brought from the bunker to the boilers. A 
bucket elevator, placed in position in a small coal hopper and fed from 
the screens, delivers the coal on a Bennis improved band conveyor (260 ft. 
centres) which feeds the Bennis chain conveyor of the U-link type, run- 
ning along the front of the boilers and delivering either into the stoker 
hoppers or to the coal store, as required. By means of the ash-handling 
plant, the ashes are conveyed from the front of the boilers to storage 
bunkers, whence they are removed by an elevating chain-conveyor at the 
end of the range. By this conveyor they are taken over a railway and 
fed into an ash bunker of from 15 to 20 tons capacity. The bunker is 
built of reinforced brickwork. 

Among the orders recently received by Ed. Bennis & Co., of Little 
Hulton, Bolton, for their special type of coal and ash-travelling plant 
are the following: Stringer & Jagger (Clayton West, near Hudders- 
field), 1 double stoker and self-cleaning compressed air furnace for 8 ft. 
diameter Lanes. boiler (repeat order): Jonas & Colver (Sheffield), 2 
double stokers ana self-cleaning compressed air furnaces for 8 ft. 6 in. 
diameter Lanos. boilers (repeat); Clayton, Son & Co. (Leeds), 2 double 
stokers and self-cleaning compressed air furnaces for 8 ft. diameter and 
8 ft. біп. diameter Lancs. boilers ; Greenwood & Batley (Leeds), 1 double 
stoker and self-cleaning compressed air furnaces for an 8 ft. 6 in. 
diameter Lancs. boiler; and Rochdale Corporation Electricity Works 
(per Mesars Yates & Thom), 2 stokers and self-cleaning compressed air 
furnaces for Lancs. boiler (repeat). (This is an extension to eight 
* Bennis " stokers and compressed air furnaces already working there.) 


BUSINESS NOTICES. 


Mr. F. H. Preece, A.M.LE.E., has opened offices at 27, 
Clement's-lane, London, E.C., where he has started in business as 
an engineer and agent for mechanical, steam and electrical plant. 
Mr. Preece is also open to carry out inspection and testing of steam 
and electrical plant, a class of work in which he has had consider- 
able experience. Already Mr. Preece has the agency for Messrs. 
Broom & Wade. of High Wycombe (machine tools, &c.), and the 
Société Suisse des Machines Lentz (steam engines), and he is also 
taking up agencies for superheaters, dynamos and motors, and 
portable steam engines. Telegrams, Inbrake, London“; tele- 
phone, Central 5735. 


Messrs. J. E. Spagnoletti & Co. have converted their business 
into a limited liability company, under the title of Spagnoletti 
(Ltd.). The directors will be Messrs J Spagnolotti, H. M. Bayly, 
J. Lawrence. and J. Lothian Nicholson, all of whom have been long 
associated with the successful management of this old-established 
business. 

Mr. S. Irwin Crookes, A.M.I.E.E. (recently of the electrical 
engineering department, Battersea Polytechnic, London, S.W.), is 
taking up consulting work, and will be pleased to receive manu- 
facturers’ lists, at Auckland Technical College, New Zealand. 

Messrs. Ed. Bennis & Co. announce that, in accordance with the 
arrangement made between the Employers’ Federation and the 
various trade societies that the operatives’ annual holiday should 
be extended to & full week in lieu of other holidays allowed during 
the year, their works will be closed from Aug. 17 to 24 inclusive. 


BANKRUPTCIES, LIQUIDATIONS, &c 
Ernest Bohm, electric lamp manufacturer, 5. Boxworth-grove; 
Barnsbury, London, N.. has been adjudicated bankrupt. 
Claims against David Roberts, electrical engineer, &c., lately 
trading at 3 and 5, Whiston-street, Derby, are to be sent by Aug. 28 
to Mr. F. Stone, 47, Full-street, Derby. 


A first and final dividend of 3d. is payable at the O.R.’s, City- 
chambers, Catherine-street, Salisbury, in the bankruptcy of Fras. 
Williams, electrician, 17, Orchard road, Bemerton, Salisbury. 


The liquidator (Mr. Н. de V. Brougham, 88, Carey-street, Lon- 
don, W.C.) in the winding-up of the Automatic Telephone Co. 
(1908) (Ltd.) has been releaaed. 

Deed of Assignment.—A deed of assignment has been 
executed by Е.В. Haertel, trading as the Electromotor and Dynamo 
Co., 15, Gray's Inn-road, London, W.C., and 49, Deansgate, Мап. 
chester. Mr. G. E. Corfield and Mr. F. E. Wright (19, St. Dun- 
stan’s Hill, Gt. Tower-street, London, E.C.) have been appointed 
trustees. 


Plant for Sale.—Mr. A. Underwood, 3, Queen-street, London, 
E.C., advertises for sale two Crossley gas engines (70 B. RH. p. to 
105 1.H. P.), two Crompton compound dynamos, belts, pipes, tanks, 
battery of 132 cells, &c. 

Mr. F. Checkley, 4, Palace-street, Market street, Manchester, 
advertises for sale about 100 second-hand arc lamps. 

Motor Wanted.—A gcod second-hand 100 H. P. motor (for 230 
volts d.c.) is required. See advertisement. 


Agents Wanted.—An old-established and well-known German 
firm of manufacturing electric motors and dynamos, transformers 
and electric cranes advertises thut it is open to entertain proposals 
from firms with large connections throughout England and colonies 
with a view to representation. | 


Factory Site for Sale.—An advertisement contains particulars 
of а convenient site for engineering works, &c., which is for sale; 
two hou rs from London on G.E.R. main line. 


Manufacturers Catalogues Required.—Manufacturers of 
electrical supplies, plant, fittings and measuring instruments are 
invited (in an advertisement elsewhere) to send their latest cata- 
logues and price lists for the use of the Government of Ceylon to 
the Controller of Government Stores, Colombo, Ceylon. 


„The Journal.“ — Part 185 of the Journal of the Institution of 
Electrical Engineers is now ready, price 5s. Particulars of contents 
are given in an advertisement. 


Electric Signs. Now that the evenings are drawing in people 
should be attracted to shop windows by enterprising tradesmen. 
Messrs. О. C. Hawkes (Ltd.), Aldersgate- street, London, E. C., have 
handed us an advance copy of their latest publication on electric 
signs, and this is a well-produced and comprehensive statement of the 
case for the electric sign. Typical illustrations are given of the various 
classes of signs, facias, box signs, composite letter signs, &c., all of 
which are built up to any desired size or requirement. А speciality 
is made of a sign comprising box letters, each complete with lamp, 
which can be made up into words, the letters being held in an orna- 
mental frame. Among the accessories provided for sign lighting is 
a neat lampholder, which slides on bare wires with which it makes 
contact. This lampholder is adjustable, so that it can be centred 
behind any letter to give an even illumination. 


CATALOGUES, &c. 


Н.Т. Switch Gear.—A handsome publication on high-tension 
switch gear is about to be issued by the Union Electric Co., and 
from the advance copy before us we should anticipate a good 
demand for this. The text and illustrations are well printed and 
tastefully and conveniently arranged. The book is the ipse dixit 
of the company on h.t. switch gear, and engineers and power users 
who are interested should make application for a copy. Some of 
the most interesting sections deal with iron-clad gears. : 


" Sunshine" Arc Lamps.—The flame arcs supplied by the 
Electrical Со. (yclept “ Тһе Sunshine") are described and priced 
in a leaflet just published. 


Lifeguards.—H.B. lifeguards for tramcars form the subject of 
an attractive booklet issued by Messrs. Hudson & Bowring, 
88, Brazennose-street, Manchester. The feature of the booklet is a 
coloured representation of an accident on the Keighley (Yorks.) 
tramways, which vividly depicts the lifeguard picking up three 
children who shot across the track on a toboggan from a side street 
during the past winter. 


Simplecities.— The Installation News (August) official organ of 
Simplex Conduits (Ltd.), is as readable as ever, but more particularly 
so for an article on The Continuity Problem." Not the continuity 
of the race, but the continuity of the conduit. Doubts are not cast 
on the survival of. the conduit, as thia title might infer. On the 
conduitary—that is, the contrary—the article is a serious account 
of the making of conduits electrically continuous, the solution of 
the problem being finally given as the new pin socket described in 
our last issue. 


Meters.—A hindy booklet on the subject of electricity meters is 
being sent out by Siemens Bros. Dynamo Works. The instruments 
described in detail are ampere and watt-hour meters, testing instru- 
ments, transformers, &c., the series including a number of interest- 
ing portable instruments. 


Small Petrol Electric Sets.—R. J. Nicholson & Co., to whose 
Ideal“ petrol electric sets we referred in our last issue, now send 
us а copy of publication 75, describing а small 45 light unit designed 
for use with 25 volt Osram lamps of 16 c.p. or 10 c.p. The complete 
set (called the “ Junior Ideal ") comprises petrol engine and dynamo, 
storage battery and switchboard. 


Fuse Boards.—Rands, Robson & Co., Dacre House, Dean Farrar- 
street, Victoria-street, S.W., have ready particulars of the '' Vio- 
toria" fuse board. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Aug. 8 to 18, with the ports of 
destination :— 

Africa— Alexandria, £251 ; Cape Town, £11 ; Durban, £1,115; Suakim, 
£194. Australasia—Adelaide, £94; Auckland, £1,150; Brisbane, £97; 
Fremantle, £293 ; Melbourne, £1,918 (including £33 telegraph material) ; 
Perth, £150; Sydney, £1,807 (including £112 telegraph material); 
Timaru £277 (telegraph material); Wellington, £423. Belgium 
Brussels, £327. Brazil—Pernambuco, £2,826 (submarine cable); Rio 
Janeiro, £3,980 (including £7,437 telegraph material); Santos, £ i 
Burma —Rangoon, £53. Canada—Montreal, £62 (telegraph material); 
Toronto, £1,960; Vancouver, £1,934. Cape Verde Islands—St. Vincent, 
£21,000 (submarine cable). Ceylon Colombo, £2), China—Hankow, 
£160; Shanghai, £93. Fiji, £49. France - Boulogne, £19 Germuny 


THE ELECTRICIAN, AUGUST 16, 1907. 


Bremen, £10 ; Hamburg, £15. Holland—Amasterdam, £138; Rotterdam, 


£870. Hong Kong, £512. India—Bombay, £408; Calcutta, £931 ; 
Karachi, £17 ; Madras, £306 (including £31 telegraph material). Japan 
—Hiogo, £244; Kobe, £175; Tokyo, £1,425; Yokohama, £671. 
Mauritius, £18 (telegraph material). Norway—Landscrona, £25. 
Persia—Balek Pappan, £5. Siam—Bangkok, £28. Spain—Bilbao, £11. 
Straits Settlements—Singapore, £758 (including £165 telegraph material). 
Sweden—Gothenburg, £112; Stockholm, £172. West Indies—Jamaica, 
£393. Total (for six days) £52,510, against £432,239 for 11 days last 
year (Aug. 4 to 14). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


NorR.— he undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in tha ordinary course. 
Names within parentheses are those of communicators of tnventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


May 17, 1907. 

11,525 KNEEN & Kina. Tramway conduit points. 

11,528 GosrixG. Holders for electric lamps and shades.* 

11,532 WmrpBouRNE. High-tension ignition devices. 

11,541 Hatrigtp. Electrically operating apparatus. 

11,575 HILL X Hackinc. Electrically operated gas valves. 

11,580 BELLISS & Мовсом, Jupe & Morcom. Turbines. 

11,581 Boppam. Hydraulic lifts electrically operated. 

11,582 FLeminc. Wireless telegraphy. 

11,594 ALLGEMEINE ELEKTRICITATS-GES. Electric motors. Date applied 
for, 21/5/06.)*t 

11,597 Warwick MacHINERY Со. (С.Е. Co., U.S.) Fluid turbines. 

11,598 B.T.-H. Co. (A.E.G., Germany.) Dynamo-electric machines. 

11,604 LurrNER. Contact voltmeters. 

11,615 Lake. (La Société Anonyme Le Carbone," France.) Manufac- 
facture of carbon brushes. 

11,616 FLUEGELMAN. Electromagnetic registers. 

11,618 DENTAL Mra. Co. & Pearson. Electric heat regulating appa- 
ratus.’ 

11,260 ANGER. Sand boxes for tramway and railway vehicles. 

11,621 Brooks & AkERS. Operating alternating-current machines in 


parallel. (Date applied for, 18/1/07.)*t 
11,630 WALLACR & SIBTHORP, Telephones. 
May 18, 1907. 


11,647 Luptow. Telephone register for trunk calls. 

11,854 Kumar. Steam turbines. 

11,667 BROOKS & ALsroN. Tremblers of induction coils. 

11,670 HaTrIELD ё Lewis. Are lamps. 

11,675 Von AMMON. Commutators for electrical machines. 

11,695 AMALGAMATED RaADIO-TRLEGRAPH Co. (Seibt, Germany.) 
telegraphy.* 

11,701 Pu«cNix Dynamo Mra, Co. & Post. Dynamo-electric machines. 

11,706 Түгвв. Reciprocating continuous-current electricity meter." 

11,715 MrrcHELL. Surface-contact electric-traction systems. 

11,717 Susmens X HALSKE A.-G. Manufacture of electric lamp filament» 
of tungsten or alloys thereof. (Date applied for, 19/5/06.)*1 

May 21, 1907. 

11,754 Heys. (General Acoustic Co., U.S.) Telephone transmitters. * 

11,769 GiLLMOR. Joints in railway or tramway rails. 

11,774 Romer. Telephone exchange systems. 

11,780 RicHarps. (Electric Loop Cable Co., U.S.) Electric cable. 

11,786 Cook. Electrical devices and apparatus. 

11,793 Lane. Control of electric motors. 

11,808 GnanaM. Telephonic apparatus. 

11,825 Laxe. (John Stone Stone, U.S.) Amplifying electrical currents.“ 

11,828 Stgmens Bros. & Co. (Siemens & Halske Act.-Ges., Germany.) 


Transformers. * 
May 22, 1907. 
11,850 Воттгхо & Воттімо. Rotary intermittent electric sign switch. 
11,854 GiBBoNs. Telemotor apparatus. 
11,872 SrgMgNS Bros. DyNAMOo Works & Kross. 
machines and motore. 
10,875 SIEMENS Bros. Dynamo Works & POYNDER. 
ing speed of polyphase motors.* 
11,874 Siemens Bros. Dynamo Works & POYNDER. 
mechanical systems.* 
11,894 PauLI. Incandescent lamps.“ 
11,911 HraprawpD & PLuTTE. Arc lamps. 
11,926 B.T.-H. Co. (A.E.G., Germany.) Controller mechanism for elec- 
trically operated cranes, lifts. 
May 23, 1907. 
11,952 CHARTERS & JONES. Electrical fuse." 
11,979 D&urscHE BECK-BOGENLAMPEN G.m.b.H. & Back. 
carbon for arc lamps. (Date applied for, 23/1/07.)" t 
11,984 Cooper. Electrical motor-starting and regulating switches. 
12,010 RonERTs & Riviere. Automatic electric boosters. 
12,020 B.T.-H. Co. (G.E. Co., U.S.) Apparatus for use iu space telegraphy. 
May 24, 1907. 
12,045 OnriwG. Electro signalling by electric waves. 
12,050 Sizmens Bros. DYNAMO Works (Lrp.) & KLoss. 
machines and moters.* 


Radio- 


Dynamo electric 
Altering the work- 


Combined electrical 


Supported 


Dycano electric 
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12,055 SIEMENs-SCHUCKERTWERKE G. m. b. H. Ventilating dynamo electric 
generators and motors. (Date applied for, 51/5/06.) 
12,065 Favero. Holders for incandescent lamps. 
12,079 СиннгчонАм & BRACKENSIECK. Electrically heated steam radiators. 
12,081 STEWART. Electrically propelled vehicles. 
12,089 B.T..H. Co. (G.E. Co., U.S.) Internal combustion engines. 
12,090 ALLGEMEINE ELEKTRICITATS GES. Alternating-current commuta- 
ting machines, (Date applied for, 25/5,06.)** 
May 25, 1907. 
Supports for incandescent lamps. 
12,155 Roos. Magneto-electric ignition apparatus.* 
12,138 Koch. Rotary motors. (Date applied for, 1/6/06.)*t 
12,152 Psnninc. Electrical house terminal boards and cut-outs. 


COMPLETE SPECIFICATIONS. 


1906 SPECIFICATIONS. 

7,248 FRANKLIN & SEYFERT. Alternating-current electric motors. 

9,959 GAUNTLETT & SHERARDIZING SyNp. Deposition of metals upon and 
their combination with metales or metallic articles. 

12,555 Berry. Electrica! production of heat for cooking. 

12,540 Zawr. Electromagnetic power transmission. 

12,567 WILLIAMSON & WILLIAMSON. Shade devices. 

12,862 Мовгоск. Electrical brake for railway trains. 

12,998 FarnwBATHER. Wireless cluster supports for electric lamps. 

13,172 DmusEIDT. Reflector mountings for incandescent lamps. 

15,221 B.T..H. Co. (G. E. Co., U.S.) Electric switches. 

13,691 B.T.-H. Co. (G.E. Co., U.S.) Motor control systems and apparatus. 

15,844 B.T..H. Co. (G.E. Co., U.S.) Induction motor control. 

16,704 ELECTRIC & ORDNANOE AccEssORIES Co. & HALL. Inter-com- 
munication telephone apparatus. 

15,984 В.Т.-Н. Co. (С.Е. Co., U.S.) Systems of control of electric motor- 
operated devices. 

16,195 B.T.-H. Co. (С.Е. Co., U.S.) Overload protective devices. 

16,561 B.T.-H. Co. (С.Е. Co., U.S.) Electric circuit-controlling devices. 

16,695 Ств. Electrical signalling apparatus. 

16,957 T Eaton & Scuwarz. Starting and controlling electric 
motors. 

17,381 i Wayrcoop & Co. & WALKER. Electrically controlled lifts or 

oists. 

17,564 Warre & HoEGERSTAEDT. Electromagnetically operated valves. 

17,601 FULLER, FULLER, FULLER X Moore. Magneto-electric generating 
apparatus. 

17,705 Davigs. Single-phase alternating-current electric motor. 

18,704 HoscmH. Sparking plugs. 

18,716 SigMENS Bres. & Co. (Siemens & Halse Akt.-Ges.) Central bat- 
tery telephone systems. 

19,074 PorTERaT. Electric traction systems. 

20,062 Wrnn. Instruments for straining telegraph wire. 

21,279 Weaver. Electric air-heaters for heating and ventilation systems. 

25,509 Matzka & TIMMERMANN. Electric fuse plugs. 

26,998 МсСошсм. Automatic electric car brakes. 

28,100 SrEMENS-SCHUCKEBTWERKE GRS. Single-phase commutator motors 
with commutation fields. (Date applied for, 11/12/05.) 

29,151 SrzuENs Bros. Dynamo Works & Осоке. Lighting systems for 
electric railway carriages and trains. 


12,129 Driver. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.) —At an extraordinary 
meeting on Monday the resolutions passed on 26th ult. approving the pro- 
visional agreement entered into with the Cie. Générale de Tramways de 
Buenos Ayres for the acquisition of the Buenos Ayres & Belgrano 
Electric Tramways Co.'s undertaking were confirmed. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
An interim dividend at the rate of 5 per cent. has been declared on the 
ordinary shares of the West End undertaking. The figures for the half- 
year ended June 30, compared with the corresponding period of last year 
(excluding the bulk supply from one undertaking to the other) are: 
West End: 5,098,880 units sold, against 4,720,221; revenue £63,561, 
against £60,554. City: 4,234,389 units sold, against 3,197,820 ; revenue 
£44,533, against £38,228. 

CHATHAM & DISTRIOT LIGHT RAILWAYS CO.—For the half-year 
ended June 39 the receipts were £18,273. 2s. lld. and the expense 
£12,941. 3s. 7d., leaving £5,331. 19s. 4d. After writing off £222. 18. 8d. 
and paying debenture interest (£1,196) and adding #575, 14s. 6d. brought 
forward, the available balance is £4,492. 12s. 2d. which has been carried 
forward. Rochester Corporation are proceeding with their extension lines 
to Strood Hill, Frindsbury and Borstal, and it is anticipated that these 
will be completed early next year and will be leased to the company. 

LANARKSHIRE TRAMWAYS CO.—The receipts for the half-year onded 
June 30 were £29,703. 78. lld., and the expenses £16,051. lls. 9d. 
leaving £13,651. 16s. 2d. After deducting contributions payable to local 
authorities (£621. 10s.) and debenture and other interest (£831. 138. 14.), 
and adding balance forward (£882. 14s. 5d.), £13,081. 78. 6d. is available. 
Dividend at the rate of 54 per cent. for the half-year is recommended, and 
£5,182. 11s. is carried forward. 


LIVERPOOL OVERHEAD RAILWAY CO.—At the meeting on Tuesday 
Sir ҮҮ. В. Forwood said that although the number of passengers carried 
during the half-year was 39,829 fewer than during the same period last 
year, the revenue had increased by £447, the average fare having gone 
up from 1:740. to 1:784. They had to reduce their fares to meet com- 
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petition, but the low fares did not attract traffic to any great extent. 
They had to realise that their railway was a business line used by busi- 
ness men for business purposes, and those purposes would not be 
materially affected if the average fare was 1°75d. or 193d. per passenger. 
During the half-year they had advanced some of the fares with good 
results. During the past year they carried 8,636,000 passengers. He 
thought they might look for a gradual increase with the growth of trade, 
the extension of the port to the north, and the opening up of through 
connections. Their revenue per train mile worked out at 20-264. against 
20:09d. last year, and compared with the City and South London 33°66d., 
Central London 61:89d., and the Mersey Railway 27:41d. There was a 


slight reduction in working expenses—10:09d. per train mile against 


16°28d. last year. He claimed that their running expenses were lower 
than on any other electric line. Another satisfactory feature was the 
saving they had been able to effect in their rates. They appealed against 
their assessment. They had already effected а saving of £600 per annum, 
avd they expected to make a further saving of £1,500 per annum during 
the next year. The through traffic to Southport and Aintree, in connec- 
tion with the Lancashire and Yorkshire Railway, continued to make slow 
but steady progress. On their tramway system they carried 1,128,074 
passengers, an increase of 18,324. They hoped to minimise the higher 
price of coal by alterations to their condensing plant, and they had also 
under consideration the adoption of induced draught apparatus with a 
view to effecting a further economy in fuel. On July 1 an experimental 
system of residential contracts was introduced, and on Aug. 1 the system 
was further extended by including an additional station or stations for an 
extra payment. The contracts were only for six months, and should the 
system prove unremunerative it would be dropped. 


METROPOLITAN DISTRICT RAILWAY CO.—The report for the half. 
year ended June states that capital expenditure for the half-year was 
£137,588. Gross receipts were £220,628, a decrease of £427 compared 
with the June half-year of 1906. Working expenses were £143,936, a 
decrease of £22,976. After providing for rent charges, interest on deben- 
ture stock, &c., there was a deficit of £18,035. To this deficit must be 
added £10,156, proportion of net revenue arising from the City Lines 
Joint Undertaking. The dividend on the 4 per cent. guaranteed stock is 
at rate of £1. 128. 6d. per cent, per annum. 25,426,825 passengers 
were’ carried, a decrease of 3,846,472 ; receipts were £202,099, decrease 
of £1,929 ; the train mileage was 1,178,743, an increase of 20, 826. 

At the meeting on Wednesday the chairman (Sir Geo. S. Gibb) said he 
believed that they had not lost any substantial number of passengers 
owing to increased fares. Those fares were still very low. The average 
receipt per passenger had been 1:914., the mileage being 24 miles. In 
1899 the average receipt was 2:19d., so that their fares in 1899 were 14-7 
рег cent. higher than they were at present. The decrease was particu- 
}нт1у due to new competition, which did not exist in the first half of 1906. 
The Piccadilly Tube directly competed with the District all the way from 
Hammersmith to Holborn. He had gone carefully into the matter and 
had come to the conclusion that during the half-year they lost 2,250,000 
passengers by diversion to the Piccadilly Tube, which carried 12,000,000 
passengers altogether. Their loss in money from the same cause had been 
£22,000. Car repairs showed a decrease of £2,455, He thought this expendi- 
ture would still be reduced; but in regard to both car repairs and expendi- 
iure on way and works they were quite resolved that they would not save 
money which ought to be spent on those items. It would be very bad 
policy todo so. They had not included in their car expenditure any- 
thing for depreciation. In traffic expenses there was a saving of £1,861. 
Оа train working there was the large saving of £12,934, or 14 per cent. 
The number of train men and the amount spent under that head had de. 
creased by £2,987, and electric current had cost £9,000 less, £1,573 being 
due to a decrease in the price of current and £3,075 to a deorease 
in the number of car-miles run. Then they had saved £4,181 in 
the quantity of current used, due to the careful running of the 
trains and the teaching of the men во as to enable them to 
run the trains with a smaller expenditure of current. Omitting 
un increase of £419 on rates and taxes, there was a saving of £23,411 on 
the expenditure side, or practically 16 per cent. Of the work done by 
the District cars, 44 per cent. was done off the District system. The 
cars ran to Richmond and Wimbledon over the South-Western Railway, 
they ran over the Whitechapel and Bow, and over the Tilbury and 
Southend; they also ran over the Metropolitan, although, so far as the 
Inner Circle working was concerned, it was a mere exchange of run- 
ning. It was due tu losses incurred on the outside branches that the 
District’s results were so disappointing. There was a loss in working 
the Harrow and Hounslow branches after payment of interest on the 
capital raised for rent charges. There was a serious loss on the City 
line, and at present a loss on the Whitechapel and Bow line, if they took 
into account the capital spent. If the District system stood by itself 
they would be paying a substantial dividend on their first preference 
stock. The losses on the outside branches came to £54,000 in the half- 
year. The branches would develop slowly, but on the main line he 
thought they might look for a steady annual increase, and that a good 
many of the passengers who had been lost to the company were coming 
back. The trains were running well and, he believed, comfortably, and 
he had no hesitation in expecting a steady annual increase. 

Mr. R. W. Perks, M.P., has resigned his seat on the board of the 
District Company. 

MEXICAN LIGHT & POWER CO.—At a meeting to be held on the 30th 
inst. the shareholders will consider a proposal to purchase the Robert 
Electric Co., which is stated to be the ouly existing competitor in the 
Federal District of Mexico. The board asks for authority to issue 
82, 100, 000 gold 7 per cent. cumulative preference stock. 


THOMAS PARKER (LTD.)— At the meeting last week, Mr. C. T. Mander 
said that the directors’ predictions of last vear had been fulfilled. Fur 


the greater part of the profit the shareholders must thank their managing 
director for his fortunate discovery of & new principle in the production 
of centrifugal pumps. The directors hoped that they would soon reach 
the dividend-paying stage, and take a place among the successful manu- 
facturing companies. In a few months’ time it was proposed to convene 
an extraordinary meeting, when a scheme would be submitted with regard 
to the issue of preference shares to wipe out the debentures and loans. 


NEW COMPANIES, STATUTORY RETURNS. 


— — 


NEW COMPANIES. 


BRITISH AUTOMOBILE IMPROVEMENTS (LTD.) (94,477.)—Reg. Aug. 3, 
capital £10,000 in £1 shares (5,000 10 per cent. cumulative preference), 
to carry on the business indicated by the title and to adopt agreements 
with S. Alley and with La Société des Appareils Electriques Ignis. 


J. CRAWFORD & SONS (LTD.)  (94,514.)—Reg. Aug. 8, capital £2,500 
in £10 shares, to acquire the business of J. Crawford & Sons, 
and to carry on the business of electrical, mechanical and con- 
sulting engineers, manufacturers of hauling engines, electric haulage 
plant, engines for dynamo driving, &o. J. Scorer is manager. Reg. office, 
Bonner’s Field Engine Works, Monkwearmouth, Sunderland. 

L'ESTRANGE & HAY (LTD.) (94,529.)— Reg. Aug. 9. capital £10,000 in 
£l shares (5,000 preference), to take over the business of a consulting 
engineer, electrician, dealer in and repairer of and instructor in the use 
and management of motors and proprietor of motor garage carried on by 
А. Н. C. L’Estrange. First directors: A. Н. C. L'Estrange and Lieut. 


the Hon. S. M. A. J. Hay, who are permanent managing directors. Reg. 
office, Tbe Clock House, Arundel-street, London, W.C. 
SOCIETE ANONYME DES ACCUMULATBURS A.C.S. (SYSTEME DE 


SEDNEFF) (LTD.) (94,508.)—Reg. Aug. 7, capital £140,000 in £4 shares, 
to adopt an agreement with Cesar Trouin and Sigismond de Szepezynski, 
to undertake and execute contracts for works involving the use of 
machinery and supply thereof in connection with the use of electricity, 
and to carry on the business of manufacturers of electric accumulators, 
electrical plant and accessories, engineers, &c. Reg. oftice, 790—792, 
Salisbury-house, London, E.C. 

SPAGNOLETTI (LTD.) (94,447.)—Reg. Aug. 1, capital £20,000 in £1 
shares, to acquire the business of an electrical and mechanical engineer 
and manufacturer carried on by J. E. Spagnoletti & Co., and to carry on 
the business of mechanical, mining and general engineers, electricians, 
dealers in generators, accumv'ators and suppliers of electricity, &c. First 
directors J. E. Spagnoletti (permanent), H. M. Bayly, J. Lawrence and 
G. J. L. Nicholson. Reg. office, Goldhawk Works, Goldhawk-road, 


London, W. 
STATUTORY RETURNS. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
capital in return to March 31 is £300,000 in £5 shares (20,000 preference), 
of which 30,131 ordinary and 9,869 preference have been taken up. £5 
per share has been called up on 29,131 ordinary and 9,869 preference and 
£195,000 has been received. £5,000 is considered as paid on 1,000 
ordinary. Mortgages and charges, nil. 

GORSEINON ELECTRIC LIGHT CO. (LTD.)—In return to May 20 capital 
is £1,000 in £1 shares, all of which have been taken up. #1 per share 
has been called up and £990. 10s. has been received. Mortgages and 
charges, £800. 

ILPRACOMBE ELECTRIC LIGHT & POWER CO. (LTD.)—Return to 
June 24 gives capital as £15,000 in £5 shares, of which 67 bave been 
taken up. £5 per share has been called up and £335 has been received. 
Mortgages and charges, nil. 


CITY NOTES. 
——— — 

MEMORANDA (Aug. 15).—Bank rate 41 per cent. (Aug. 15, 1907), Price 
of silver 3118 — 311 fd. per oz. Consols 81; —81$ for money, 815—814 for 
account; 24 per cent. annuities 794—809. Consols Pay Day, Sept. 2; 
Stocks and Shares Continuation Days, Aug. 27 and Sept. 11 ; Ticket Days, 
ae 28 and Sept. 12; Pay Day, Aug. 29; Mining Share Carry. over Day, 

ug. 26. 


PRISWELL (1906) (LTD.)—The directors recommend payment of a final 
dividend of 10 per cent. on the ordinary shares (making 10 per cent. for 
the year to June). The accounts for 1907 show a large increase in sales 
of motor vehicles over the year 1906. 

W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—The directors 
have declared an interim dividend of 44 per cent. on the preference 
shares (less tax) and at tbe rate of 10 per cent. on the ordinary shares 
(less tax) for the half-year ended June 30, both payable Sept. 2. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—Àn interim dividend at 
the rate of 5 per cent. per annum has been declared for the half-year 
ended June 80. 

MATHER & PLATT (LTD.)—The directors have declared an interim 
dividend on the ordinary shares of 3 per cent. (at the rate of 6 per cent. 
per annum, tax free) for the half-year ended June 30, 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
been asked to appoint а special settling day in and grant a quotation to 
£300,000 4% per cent. mortgage debenture stock of the United River Plate 
Telephone Со. (Ltd.). 
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ELECTRIC TRAMWAY IND RAILWAY TRAFFIC 
RECEIPTS. 


Aberdeen Forportos: 8 Aug. 
Airdrie ............ dem y 
Anglo-Argentine ... A 
Ashton-under-Lyne Corp... m 
Ayr Corporation .. M 
Baker St. & Waterloo Ву. уз 
Вагпв]еу................. а as 
Barrow | „ 
Bath Electric Trams, Ltd... * 
Birkenhead Corporation ... „, 
Birmingham Corporation. „ 
Birmingham & Mid. .........' July 
Blackburn Corporation ...... em 
Blackpool Corporation ...... | Arg 
Blackpool and Fleetwood .. + 
Blackp' ISt- Anne'a&Lytham 
Bolton Corporation 57 
Bournemouth Corporation.. 5 
Bradford Corporation... 5 
Brighton Corporation es 


Brisbane Trams . 


Bristol Trams & Carriage... ES 
Burnley Corporation ......... AN 
Burton Corporation.. „, 
Bury Corporation. „., 
Calcutta Tram ways Co....... Bm wae 
Camborne-Redruth ......... h 
Cardiff Corporation... 45 
Os vehill... is 
Central London Railway .. j 


Charing C., Euston & H’ stead 2 
Chatham & Dist. Lt.R 8. 


City & South London Rly... „, 
City of Birmingham ......... D^ us 
Colchester Corporation M 
Cork Electric Trams Co. ... „ 
Croydon Corporation.. . n 
Devonport & Dist. Trams. „, 
Dover Corporation ... ily ug 
Dublin & Lucan Railway we. dee 
Dublin United .. ^ e 
Dudley Stourbridge deieren з 


Dundee Corporation s; 

East Ham Council .. 

'Exeter Corporaticn... e 
Falkirk and District 
Gateshead & Dist. Trams... „, 
Glasgow Corporation 

Glo kei 
Gloucester Corporation.. iene н 
Gravesend — Northfleet...... ү; 
Great Northern & City Rly..! „, 
Gt. Northern, Piccadilly,&c.| „, 
Greenock & Port Glargow... » 
Halifax Corporation .. ...... bee 


Hartlepoo) Tramways ...... mM 
Hastings Elec. Trams Co... is 
Hong Kong .. PEDIS ii 
‘Huddersfield... Or ee ИЯ? 
Hull Corporation... ae 


Ilford District Council . m 


Tikeston District Council . is 
Ipswich Corporation AM Us 
Isle of Thanet Co. ............ i 
Jarrow ... — ўз 
Keighley Corporation. 88 7 S 
Kidderminster & District... КЕ 
Kilmarnock Corporation ... 8 
Kirkcaldy Corporation.. EN 
Lanarkshire Trams Оо. ... „, 
Lancashire EA $6 
Leamington ... Sene суу 
Leeds Corporation s уз 
Leicester Corporation . dien 10 
Leith Corporation ............ “a 
Lincoln Corporation (я 
Liverpool Overhead Rly. . ЕА 
Liverpool Corporation ...... Уз 

* London County Council ... Уз 
London United. „, 
Lowestoft .. e. cd 
Maidstone Corporation. — á 
Manchester p 2 
Mersey Railway до ләй 
Merthyr... » 
Metropolitan Dist. Railway 15 
Metropolitan Elec. Trams.. a 
Middleton.. ООП i 
Nelson Corporation Hye, Cu 
Newcastle-on-Tyne Corp.. „, 
Newport (Mon.) adm ` 
Northampton С огрогайоп. M 
Oldham, Ashton & Hyde. „ 


Oldham Corporation ze 
Perth (N.B.) Corporation T pues 


Perth (W. A.) Elec. Trams.. " 
Peterborough ....... к 1 
Pontypridd District Coun.. | 8 
Portsmouth . * 
Potteries ......... "Ne 
Preston 5 ЖЫ ; 15 
Rotherham сопан. m 5 
Rothesay ....... РЕТТИ 51 
Salford C orporation Toe м 
Sheerness .. eree УУ 
sheffield Corporation. oie uide Aug. 
Singapore Trams. ............ T 


11 


— — 
OA CD Ats 


— — 
SO 


2 Inc. | А 
E 


No. of 
weeks. 


Inc. or 
Amount Pea. (a) 


GGREGATE. 


£ £ 
1,581 | - 31| 10 15,309 |- 48 
200} - 11 30 6,700 |- 7 
16,386 | + 716 82 | 527,238 |+ 54,353 
499 | + 25 | 20 7,996 |+ 783 
447 — 47 | 13 5,118 — 218 
2,115 | ＋ 824 14,530 |+ 6,641 
175 | + 121] 30 4,950 |+ 6 
320 | — 29 30 7,547 |- 81 
1,300 | - 160 | 32 24,870 |- 786 
1,377 | + 167 | ... s | 
6,815 А 19 | 114,591 > 
829 des 29 23,151 | 
3,369 | — 95 | 18 23,341 1,714 
2,478 | - 250 6 8,280 |- 2,114 
2,000 | + 516 | 19 44,359 |+ 2,597 
2,758 | + 15 | 418 39.796 |+ 551 
5,385|- 44 | 19 89,957 |+ 334 
1,814 | - 819 | 19 18,427 |- 2,059 
6.875 — 84 5 23,362 |— 743 
1,3355 | + 38] 19 22,398 |+ 941 
366 | - 21 | 19 5,697 |- 302 
1,148 € 18 19,929 t 
647,474 | 4 R3,579 5 |6937,058 |+ n20,119 
147 + 17 | 32 3,805 |+ 62 
2,0877 | = 940 | 19 43,093 |+ 2,046 
101 | - 31 | 30 2,588 |+ 66 
4,267 | - 610 6 30,886 |- 2,555 
2,955 a 15,775 re 
1.120 + 153 132 32,700 |+ 1,954 
3,106 | + 840 6 18,757 | 4,072 
2,775 50 30 84,108 m 
350 | - 244 .. 925 : 
537 | - 77 | 32 14,690 — 549 
1.879 — 111 | 19 27,803 |- 1,749 
455 | - 51 | 30 13,699 |- 68 
353 — 86 | 19 4,575 — 698 
206 | + 19 6 908 |+ 37 
8,494 | + 1,889 | {6 43.081 |+ 10,137 
843 | — 159 | 30 25,159 |— 787 
1,094 | - 22 | 12 13,795 [+ 289 
EH n ч 19 17,765 |- 416 
6,29 
298 " 5 К ae 2 
1042 | + 1030 80,236 |+ 600 
17,219 | + 132 | 10 | 175,031 |+ 2,014 
143 | - 2| 82 4,345 |+ 47 
268 | - 11! 30 7,189 |- 15 
1.440 ＋ 21 6 9,758 |+ 176 
3,590 s 6 24,560 : 
693 | — 67| 30 20,069 |- 118 
353 | - 43! 30 8.487 |- 516 
9,066 | + 272 6 7,211 |+ — 9,987 
|, $7,312 | - 834 18 [$245,935 |+ 334,486 
1,842 | + 125 19 30,583 |+ 1,209 
2,685 | + 132 19 45,610 |+ 2,138 
197 19 2,765 |+ 158 
652; - 43| 19 8,10% |- 681 
2,004 | — 147 45 21,491 |- 680 
140 Pu 30 3,039 
178 | + 15 6 964 |+ 39 
136 | - 8| 30 3,413 |- 161 
145 | - 7| 12 2,37 l- 32 
1,232 | + 304 | 82 30,476 |4- 8,808 
' 1,811 | + 417 2 39,462 ＋ 10,229 
183 | - 4| 80 4,640 |- 739 
8,149 | + 654 | 19 | 196,501 |+ 4,982 
2,805 — 84 6 14,297 |- 344 
551 | + 6 | t13 7,0837 |+ 70 
143 T 10 i9 2,352 |+ 56 
2,168 | + 360 6 10,650 ＋ 1,009 
11,771 | + 505 | 31 | 333,844 |+ 4,650 
31,259 | + 5,750 | 18 | 591,389 |+ 86,580 
10,547 | + 478 | 132 | 203,850 |+ 5,387 
439 | — 10 | 45 8,160 1+ 908 
117 | - 19 19 2,163 |= 107 
16.287 | + 574 | 19 | 289,348 |+ 21,411 
1,883 | 4- 104 6 11,106 ‘+ 966 
206 | + 2 30 6,251 |+ 309 
6,846 | + 157 6 45,645 i+ 281 
5,147 | + 1,429 30 | 134,599 |+ 29,125 
399 | - 14 | 30 10,559 |- 196 
158 | + з 20 2,938 |+ 42 
4,260 | + 123 19 79,530 + 418 
891 | + 7! 19 13,966 |+ 1,575 
661 -— 36 {19 8,98 |- 429 
623 | + 1| 30 18,082 |+ 226 
2,022 | + 162 20 38,974 |+ 2,530 
191 | + 3 12 
178 = 8 |] 2,097 |+ 27 
1,846 | - 18 32 45,609 |- 1,545 
145| - 17 30 3,676 l- 168 
i ee * eee eee * 
3,193 - 190 19 39,526 |- 2,010 
1,906 | - 25 | 30 56,489 i+ 1,414 
780 — 39 319 | 
16 10 14,571 i+ 136 
748 + 105 19 11.196 |4 1,633 
400 — 47 30 6.151 — 337 
| 4,658 + 20 19 | 99,512 |+ 1,812 
67 — 8 30 1.672 - 50 
6,051 + 340 20 | 111,29] + 4,794 
89,550 | 481,125 19 '$181,440 + 85,310 


(a) These comparisons аге with the corresponding period last year. 


* Partly electrical. f Minus 3 days. 


1 Minus 2 days. 


§ Plus 2 days. 


Plus 3 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


+ 
Ino. AGGREGATE. 
Line. . or Dee. уу 
a No. of Inc. or 
E ке Amount. | Dec. (a) 
| £ 

Southampton өөө) Aug. 7 | 1,421 | + Š 94 | .. = £ 
Southend Corporation ...... „ 7 898 | - 1| 19 7,815 |- 333 
South Metropolitan ......... » 2 895 | + 408 | 30 23,098 + 93,319 
Southport Tramways......... „ 2| 3897/4 12 80 8,881 !- 533 
South Staffs... 2 869 | + 23 90 | 26733 + 1,819 
Btalyb'dge, Hyde, &o., ‘Ju Bd. m , iss | | ' 
8 rt Corporation — » m p 3 
Sunderland Corporation ... ^ 12 , s 
Sunderland and District . PME. 650! - 7| 82 | 14316 |+ 174 
Swansea Trams . . .... „ 2| 1,007 | 4- 23 30 25,889 |+ 517 
Swindon Corporation Vet va 4+ -— P ' 
Taunton .... „ 2 53 y 30 1,272 |- 37 
Tynemouth and District ..| „„ 2 389 | - 80 30 6,935 |- 737 
Tyneside Trams Со.. 7 5988 | - 27 32 | 14804 |+ 617 
Victoria, Elec. Supply Co.of July 7 665 + 18 15 | 12535 102 
Wallasey District Council.., Aug. 10 | 1.315 + 84 19 | 16718 |} 384 
Walsall Corporation... . „ 10 708 + 932 | 16091 |- 471 
Warrington Corporation... 9s 8 436 | + 20 | 3 7.210 + 263 
West Ham Corporation...... P „ 8| 9,7951 + 86 | 19 i 45,075 ＋ 1.946 
Weston-super-Mare ......... | July 31 281 | - 43| 30 | 3,287 l- 425 
Wolverhampton Co. .. Aug. 2 462 + 21 30 | 13,79 707 
we Corpn. "er M s 7 1.122 + 18 3 | 2,828 |+ 42 
Worcester .. ЕРАНИ a 2 347 | + 7| 30 8,225 — 247 
Wrexham .. „ 2 107 T 130 3030 '- 35 
Yorkshire W. R. Trams „ 11 1,691 | + 369 32 | 36,598 | 
Torkshire Woollen District. „ 2 9361 — 15! 30 ' 28894 -+ 1.338 


А i2) These comparisons are with the corresponding period last year. Partly 


— — — — . o 


COLONIAL AND FOREIGN INVESTMENTS. 


ы | LAST Price | КАТЕ У | Divi- | BUSINESS 
= 8 55 NAME. Wed., YIELD- | DEND | WEEK 10 
©з DENI Aug. 14 ED DUE. | AUG 14, 
ELECTRIC Yr e High-| Low- 
i TRAMWAYS. &c. £ s. eat. | est. 
5| 4/0 | Anglo-Argentine Ord. Shares 81—8 4 7 Ap, Oct|] Sa г} 
85 95 р 3 per саса o .| 6—6 4 8 Ja, Jul} 62 
‚| 6% ermanen eb. Stock...| 131 —1: 
St. 57 Аа Elec. Trams, 5% Deb. i ba dE р 
ге ..| 102 —105 | 4 E 
5| 2/0 RAE Electric Trams. Такев. o cli: " 
| r — 88 —3 2 19 А 8 oe 
m. 2.6 ро. 5 рег Cent. ‘Cum. Pref, oh 4M —5, | 4 14 MSN ref МЕ 
815 4% Do. 4] per Cent. Db. Prov. Сегіз. 96 —100 | 4 10 Ja, "Jul | 98 iis 
85 7% | British Columbia El. Ry. Df. Ord. 127 —182 4 3 Mr, Spt |129 . 
St. £% | Do. Pref. Ord. Stock 110 —114 | 4 7 6 | My, Nv [1194 |112 
k 5% | Do. 5% Cum. Perp. Pref. Stock.. | 108 —106 | 4 14 Ja, Jul [101% |. 
Ü RU Do. 44 per Cent. 1st Mort. Des 100 —103 | 4 7 Ap, Oct! .. . 
100 HA Do. Vancouver Power Debs.. 100 —102 | 4 8 a, Jul T 
b| 3/0 | Buenos Ayres & Belgrano Ord... 4—44 | 811 Ар, Oct 44 44 
b| 30 ро. per Cent." A” Cum. Рге 4{—5{ |514 0 | Ар Ос! ..| .. 
А а 440—5 | 
E р 5 oe Cent. Debe — | 105 s i 7 24, Jul | 5 
5% o per Cent. 2nd Debs. (red.) 100 —10 » 
St. 5% PRA Ayres Elec. Trams. 600 ии c E 
92 —97 
1(| 537. pod Ayres Grand ‘National 5 ia е is Ё 
per Cent. Pref. Debs. ...... 99 —103 | 5 
100| 6% Ро. 6 per Cent. Ist Deb. Bonds..| 101 —108 | 5 14 MA Od uw. 
6| 4/6 | Calcutta Tramways (1 to 137,010)... 7 5 0 о Ur, Sp 79 
100 m E Do. dee Cent. Cum. Fret . 58—58 | 4 13 0 | Ja, Jul . 
$% 1st Deb. Stock (red. 102 —106 | 02 
Bt. 85 | с one "ue Tram Shar Чі 1 КОР 16 — rR Е ыш i с 
x 'olombo Tr. & Ltg. 5% Ist Mt. Pb. 91 —98 2 Е 
1 6% 095 Elec. Hy. Con. Mt. 6% da му, N E 
50 year Coup. Вів. ..| 83 —88 
1900 5% аксона шее Trans 5 per Cent. is TAANE | 
„A Deb. Stock ve) 89 —98 5 
Ы 6% Do. 6 per Cent. “B” Ditto . 78 —82 7 6 ju jul ee е 
5; 1/0 | Lisbon Elec. Trams. Ord, ............ 1,0—1,4; | 3 16 July os 2 
100| 0,7; | Do. 6 per Cent. Cum. Pref. м1 |410 0 Ja, Ju] «| .. 
St.) 6% | Uo. Б per Cent. Reg. Mort. Deb; 95 —98 5 2 0 [Ја Jul ‘ 
St.) 5% | Madras Elec. Trams. 5% Deb. Stk. 96 —99 |5 1 0 | Ja Jul 
St. 44% |I Montreal St. 11525 Sterling ч per : 
8 8 Cent. Debs. (1922 101 —103 4 7 Fb, Aug 
t| ex | Perth E. Trams. Ist Mt Bb. Btock| 100 —104 416 0 Ja, Jul 
-è M ' Sao Paulo Tramway, Light & Power i E 
Co. $100 Stock . 1:5 —110|7 5 6 15 108 m 
.. | 5X Do. б per Cent. Ist Mt. "$500 bb 93—954 | 5 5 0 Ju, Dec| 94 - 


ELECTRICITY SUPPLY. 


б! 8/0 ! Adelaide Elec. S’ply Co. 6% Cu. Рг. 41—5 
RG iie tBombay E Б. &T. 6. ‚Сш. BLES pd, 18 5 16 6 E ds 953 | .. 
. о рег Cent. Deb. Stk. (red.) 94 — ] e 
5| 6/3 т Elec. Supply Ord. Й t z оа m Е 
к ЖК ))! 8 62 7 
5| 2/3 Do. (80,001 to 100.000) . Н „ 
50 5% City of Wellington Elec. Lt. and i » i + 
| Power 5 per Cent. Reg. 1st Debs. | БО —53 | 414 3 Ja, Jul 


b a | Elec. ск 5 Co. of Aust. 6 | 
: per Сеш. Cum. Pref. ... ia 21—2 
Rt. 5% Do. 5 per Cent. Deb Stock.. 85; = 511 6 EX Jul i 9 
St. 5% | ros Bupply Co. "d Voici go per р 
ent, 1st Mort. Deb. St. - n 
St. 67 Indian bleo. Sup. & Trac. Co. Deb. мыйы кшк лан уо: 
t Prov. Certs. ........ T» — 
1 0/33 | Kalgoorlie Elec. tower & Ltg. 6 iE d iR NC 
"n per Cent. Cum, Pref. .... — i Ap, Oct 
St. 5% | Madras E. 8. Corp. 5 рег Сеш, i | Е 
Constn. Deb. St... ] 94 —97 |5 8 0 4p, Oct 
1 0/6 | River Plate Electricity Co. Ord. — 13 6 9 3 rl.| 33 
1 : 23 Do. 6 per Cent. non-Cum. Pref... 1 6 0 Ма өр 
Бї 55 Do. 6 per Cent. Deb. Stock... 95 —98 5 2 01 Ja "ul 5 H 
6 Rosario Elec. Со. 6% Pref. (I-20. 00 5—5} 5 9 6 Ap, Oe 
oy | Shawinigan Water & Power 5 per NOT A ЕЧ 
Cent. Bds,, Scrip ..................... 99 —1017! 4 19 0 Ја, Jul [1004 101 
* In calculating the Phase allowance bas been made for accrued interest but not 
for redemption. t Ex Dividend. 
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м |Last | Price | БАТЕ ° - 
B Drvi. NAME. Wed., | FELD DIVIDEND WEER 10 Hes DNI. NAME Aurum BUSINESS 
2 Aug. 14. ED. UE. | Avg. 14. IS ремр | р ora 
High- Low- — — 
ELECTRICITY SUPPLY. 2 4. d. | est. | est. | | ELECTRIC MANUFACTURING, ac. TEPUE High- Low- 

10, % | Bournemouth & Poole Elec. Sup. Ord... 10 ~ П | б 8 0 Маг, бері, .. a 1 '.. Axon Electricity Meter Ord. : 5 DC NEUES. „4 .. est. | est. 
10 4/6 | Do. 4 per Cent. Cum. Pref. ............ 10 — 103 4 5 6 Feb, Aung 107! Do. 62 Cum. Pf. . ee | sh 3 0 er d — 
10 6/0 | Do.. 6 per Cent. Cum. Second Pref. . it 103-1 | 5 11 6 Feb, Aug 10 | 1! 2/4 Babcock & а абруса аа ra- 14 816 0 Aprill Oct = 

SE a ue. d per a Deb icc (red. | 99 102 4 8 0; Jan Јау | .. | .. | 1 0/74 Do. Pref... Oe ads Ута : 14 o | April,Oct 843. 8j 

romle ent t owe | - = | e ЖЕСЕ 

SHE кке е оа б Арба 2o 2| ОР sein Tin ey Savor HE iH f acm db 
5 5:6 Brompton & Kensington Elec. Sup. Ord. 73-83 5 14 6 IMarch....| .. œ | st 432 Do. 4$ per ent t.1 st Me р 4.) 1 ~ 6% 418 0 Jan, Jaly . | oe 
5 3.6 Do. 7 per Cent. Рге!......................... | 9-9 4 6 0! Mar, Sept | 712 gri 44° British oms'n-H 8 t e eb. (red) 01 —10¢ 4 6 6 Jan, July 1024 

St. 4X | Central Elec. Sup. Co. 42 Guar.Db. Stock! 99—102, 3 18 0 June, Dee E и British Westin тең к 4x Bt ie АШ 87-01 419 0 Маг, Sept „ 
„ End & City)E1.8 SupCo| 8-4 |51 0 Feb, Aug | $k. | St. 4% Do. 4 per Cent. Mort. Deb. Bteck . e ei 6 5˙ 0 AM qe ie 

f о рег ven ei. at —4 | 8 0, Feb, Au ЕА з а UV 2 ре Че. мото, Deb. DUUCE er E ; |" xs 

st. X | Do. 3 per Cent. Deb. Btock red.]. ont sas 4 1 6 Jan, AE id 2 2s trae ect eal Engineering idis -1 А March |. ... .. 
4 23 Ee Y: Оле айн a Cm. Pref. | 3 44 5 d 0 | Jan, July 8110 st. 443 Do. 4) per Cent. Perp. 1st i. Stock 83 on | 4 10 0 | Mar, Sept — 
elsea Electric Su T GUNT 4 0 M eM ВЫ i ' - .. 

St! 4% .o. 4 per Cent. Deb. Stock red) 101—144 6 6 | dune, Dee] 5. | | d се dup oS P 
10 985 с of ndon Pon ee Ог Ord..| 9-9} 6 6 0 Feb, Aug | 9i | 93 | 5 2/6 Do. 5perCent. Cum. ref. H игү i 19 0 | jer aul кф: 

| 0 er Cent. Cum sab ae ͤ. 110-12 5 3 . , 1 
St. 57 Do. S рер Cent. Deb. Stock (red.). m ; 121 m^ 4 1 0 i 1 2 > | @ 975 Do. 85 cn M Debs. (red) 85 ne 4 3 6 Nov, Мау 1062 106% 
a 28 К jae со me 997 „ (red.) 1 ч 11 1 Jan, July | 973 St. 44% t Do. 44 per Cent. Ist Mort. Deb. red.). oe 2 А | Мау, Aug е) 
мозу осон оосо т . —4 6 April,Oct| ..  .. | 1:1?; Chadburn’s (Ship) Telegraph Ord. 1 : SOM 
5 57 | Do. 5 рег Cent. non Cum. Pref. . 43—4 5 411 : EE eee Р graph Ота. ...... i-1 8 0 о March . Many cw 
10.60 County of London Elec. Bupply "o oe ЛСТ. Fb, ave d. 3 0-8 ul бы ч Солдо. 35 iH 7 1 0 Jan, July 2 2 
| 't Do. 6 per Cent. Cum. РгеЁ............... 103-113 5 7 0 Een ‘Ry Po. b ver Cent. lat Mort. Debs. (red.) ү | , 2 

St. "uh Do. 43% Deb. Stock (all paid) (red.). eit ‚4 9 9 | Tea AE 1074 1072 bar 200 pick Kerr & Co. Ud TS niii p 3. : 

St. 48%, Do. Second Deb. Stock yes. Cert... 94-67 412 6 May.Nov| .. .. | 5 0f Do. 6 per Cent. Cum. Pr ^ . Ii—I ß 6 3 0 Sept. 
Б 8'6 Folkestone Electricity Supply Co. Ord. 4-4 5 2 0 | April, Oct |. .. . St. 43$. Do. ive Cent Dek 55 5 1—)} 416 0 Sept... . 
5 26 | Do. брег Cent. Cum. Pref. ............... 5 —54 411 0, Mar Sept ssi | 5 276 Edison K By United Boa 4. 100 -104 4 6 6 Jan,July ..| — 

St. 44% t Do. i Ist Deb. Stock (red). . . 926 — 99 411 0 | Feb, Aug! .. E: b 4/9 Do. (#5 aid) nited | 8 ) (23р ) 12—198 9 8 0 Feb, Aung . 
5 50 Hove Electric Lighting Ord. ПОС 640 ApnLOc| ©. 0 bst sz Po. 4 per „ d 24—24 411 6 Febáug .. = 
4 50 П enang a Еа. асое о Ord... ..... 5 5 8 0 Feb Aug . .. St. 5% Do. б Per Cent, 2nd Deb: 9 8 б m E d A NS 

А о. er Cent. 1st Pre wai - M GO BA uut a at Сак бый ыыт A Aar, | ee ee 

St. 47 + Do. 4 Der Cent. Deb. Stock (red.). ee | 94 97 4 A 0 | а . 5 970 B 1 RC uu 10 0 0 | Jan, July | : 
St. 4% | Kensingtn. & Kngtbg. Co.& Notting Hill, СИ. Isk фу Do. di percent 1st Mort. Deb. (ed) 16-8 Da M. Бе 
| оды Statica) 45 Deb. Btock red), 93-101 319 0 April Oet) .. 47 glecurte Construction Co. Gel) 78-81 511 6, Jan July .. 

8 2 4% London Blectric Supply Ord. „„ 6 6 6 | 1$- 9 6 0 0 i Mar Sept | e ` 9 2/93 Do. er Cent. Cum. рг »f. HAN 167 1А a Jan. July е е 
5 $0 | Do. 6perCent. Pre | 44—65 614 0 Маг, бер; ..  .. st. Do 5 теб nee. „18-18 818 0 Jul... .. ш 

St. 4% Do. 4perCent. Ist Mort. Deb. ......... 8-96 4 3 8 jen iuis А 10 gÓ б a lcetrie 19000 55 C P V ey eae ч у си 
5 3:0 is коро itan Electric Sup. Ord. ......... | 54-64 6 9 0 April Oet ; Bt. 4* Do. 4 per C rey tM А Del... i de NET | 5 3 
5 98 Do. Mi per Cent. Cum. Fref 14-6 4 9 0 Jan July 43 А . 140 ms 59 85 en iW. e or Bussi. 09 —06 4 4 0 Mar, Sept К 

Bt. 497 Do: per Сеп. Deb. Stock Ist Mort. 14—107 4 4 0 June. Dec | 2 з 5 2/3 Do. ^" Det Cent. Pref. . Ee = 10-19 ; E MSS. 116 ea 

St. 35, er Cent. Mrt. Deb. Btock(red.) $8 91 3 17 0 Jan, July Poly рве 49% Do. 4j per Cent. let Mort. Deb. Stock —bà 4 2 0 Feb,Aug 58 „ 

100, 447. Midland Elec. Corp.for P.D.latMort.Db. 96 —f{8% 411 9 June, Пес | 97 ` 10 5/0 India Rubber, Gutta Percha, £c., W Т 104 100 „ маде МЕ 
10 5/ | Newcastle & Dist. Klec. Ltg.Ord.(€9 paid) xn cda cre %%% ы тр e abe cron Gaby Gels Wr ae he ace MuR. Io 

100 44 Do 43 per Cent. Deb. .... 98-99 411 4 Jan,July | .. 117 Е АНА West wk Se Ltd. Ord. Ti VVV 
5 8% | Newcastle Elec. Supply ‘Ord. 7 616 4 Feb, Aug | UT o1 0/7} ро. брег Cent: Pref.” MS | 1 — 7140 Nor „ 
5 b; | Do. брег Cent. поп Cum. Pref. . M-—b53 416 0 Feb, Aug | Е St. 4 er Cent Per s sick” pes oi 6 00 2 ay, 3 от .. = 

100 47 't Do. 4 рег Cent, Mort. Deb. red. 1607. 97—%8 4 2 0 Jan, July; .. e 1. кше О nduits О Р- en 93 "iod 414 0 | an, July — es 

100 t: | Northern Counties 5 ie 8 | 2 | . Mar, Aung 5 1. Do. 6 per Cent. Con, Pref. .. „ | КН. 5 "i E 
о ена ене Ora. —X И EC | : T n Jan, July is | 0 12 Telegraph Construction & Maintenance 31 —33 | 5 9 0 Mar, July 324 31 
b 46 | Oxford Electric Ord. . J tu viuda v Se ее DM UN o ASI оо f 

St. 1 Do. 4 per Cent. Deb. Stock e — 95-97 4 2 6 Jan. July | .. — 1 0% t Do. b per Сеш. Чоп Сиш. Ord nes 1" ee z E: 2 
808 3/6 15 James 1558 5 . Ord. ......... n 5 14 0 Г! Aug | | t. 5% t Do. брег Cent. non-Cum. Preferred | 109 шп 4 9 6 | ; m -- 

о. ег Сеп erf д - 410 0 ‘eb, Au 3 2 у St.. | “Р ena * 
st. 3% Do) si ien Deb Bibek (edo 2o e i 1 9 ju T EET i 4 | D 5 (red) 102 —104 | 3 17 0 June, Dee 1024 | .. 
5 ao Markets Electric Sup. Ота... à-1à ex Nel 2210: 2 li 10 43x J. G. W pe & Con 6 рег Cent 5 106 —103 | 1 5 8 Tune, Dee s 

St. a t Do. 4 per Cent. Deb. Stock ' 7210-75 5 60 Feb, Aug m o5. Willans & Robinson Ord. El n жор yr ue 1i as 
5 3 South I ondon Electric N cs 8-240 600 Abri. .. EL Do. 6 per Cent. Cum. фен рсе 10/6 3 е 14—11 T pr, Oct 112 
1, 0/8 South Metrop’n Elec. us Power’ б, i-1 8 6 9 — . Funding Certs. for arrears Apr, Oct 
1 084! Do. 7 per Cent. Cum. Pref. là-1& 418 0 Feb. Aug! .. . |100 4% Do. 4 per Cent. 1st Mort. Debe......... ] 0 i. dns 

st. 43, Po. 418: Db. Stk. Red... Ut doy 1308 4 7 6 April, Oct 5 5 , . 4р ; . Debs... ...... | 76 —0 5 0 0 Мау, Nor М 
4 20 ыар pue Supply is б 141—231 8 18 0 April. oe. TELEGRAPHS. | | | 

, o. 5 per Cent. Cum | MER 2-8 8 6 9 April, Oet . | МЕ ; 

Bt 44% | Do. 44 per Cent, Ist Mort. Deb........., 94 Соу 412 9 April. Oer . . 100 57 “Dor 6 per Cant Debe (red.) элш. as VV | Е 
b 66 Westminster Elec. Sup. Ord. .. q nnn 9]- 5 6 8 0 Mar,Sept 98 94] St. 15/0 tAnglo-American TREE е M 60 —68 6 2 0 RE 62 | 60 
Б 9/9 | Do. 4] per Cent. Cum. Pref, |... 5 —53 4 2 0 Jau, July, . ES oe t De. Prefered F 1055—1063 5 12 6 FMYAEN 71 130 

( ; et. elIeTTe( ...........„................. eee: 164—1 0 1 
| ELEGTRIC RAILWAYS ;TRAMWAYS,&c. | | St. n Commercial] Cable 4 ге Cent. Deb. Stk. | ao on 44 6 MA 0 5 pis 
z^ | 11 Baker St. & Waterloo 4Y oP: Db. an | 88 —£3 | 4 6 0 Jan, July 89i 2. 4 19 50 5 9 Submarine Or К ee 74—94 6 1 9 Feb, Aug ds € 
Bath Elec. Trams Pref. Ord. ............... 3—4 514 0 April. 10 10/0 a 0 Ру 10 рег Cent.. . . 151—163 519 6 Feb. red T s 
i 0/6 Do. 5 per Cent. Cum. Pref... ү #б 142 17-8 an Jule с s c 5 2/0 т panish Ord... ра 28—38 510 6 | April, Oct э» 25 

St. 437 Do. 4j 1st Mort. Deb. Stock а, 5. 99 —67 r 13 0 April, On 85 өз | 5 5,0 Do 10 per Cent. Cum. Pref. | —— 9 = 94 5 5 6 Abril, Oet .. | Mr 

St. 907 B'bam & Midland Trams 44 lst Db. Stk. | 94—97 413 0 Jan, July besa. г 50 44% Dire 4 per Cent. Deb........... . 10077-1037 . 47 3 Jan, July өө 
10 997, | | Bristol Tramways & Carriage Ord. ...... 14 —144 6 8 0 Feb Aug pee 20 445 1 Direct United States Cable xd & осп» 15 —1% ‚6 0 0 а, Ap. Jy, O. 187. 151 
10 4% | Do. Cum. Pref. fully paid)... NM £4—9 i 4 8 11 | x | | 160 44% Direct West India Cable 44% Rg. Db. (rd. ! 99 —101 | «Өө 0 June, Dec eve | x 

St. 4X Do. 4 рег Cent. Debs. о 97 - 99 | 4 0 0 Feb, Aug | 1 St. 25/0 | A Gan 8 154 —189 6 о 0 Ja, Ap, Iv. O 1364 1841 
10 .. British Electric Traction Ord. . . 74—2 .. dune, Dee 28 2. St. 176 Do. 3% per Cent, Pref. Stock ............ 88 —9з 38 17 9 Ja. Ap, Iv. O 833 , 854 
10 6/ Do. 6 per Cent. Cum. Pref... seel 7 8 6 Feb. Aug 172 ti St. 4% Do. 4 pcr Cent. Mort. Deb. B ren) 103 —105 316 6 . May, Nov 104 2 

St. 6% Do. B per Cent. Perpetual Debs. „...... 100 7103 417 0 April, Oct 10013 100 10 2/0 гама xtension . .. 13 — 18} | 6 8 6 Ја, Ap, Jy. 0 1% 134 

Bt. ТМ Do. 4} per Cent. 2nd Deb, Stock ...... 78 —81 5 11 O0 May, Nov | i^i wes D St. 42 IE о. 4 per Cent. Deb. Stock . 102 —3104 8 17 0 Feb, Aug zb 

Bt. 44 | Central London Ordinary Stock 78—75 5 6 9: Feb, Aug 7471 .. [100 4x t 555 & S. African 4% Mort. Deb. 1900 98 —100 4 0 0 Feb, Aung d 

St. 4% | Do. 4 per Cent. Pref. Stock ——.—.. 91-299 4 6 0 Feb. Aug:; [| 29 24 o. 4% Mauritius Sub. Debs. red.) . . 9 45-10045 4 1 0 Мау, Novy .. -- 

St. 4% | По. Deferred Stock . . . . . .. . 58—56 |7 2 8 | Feb 583 10.50 9. N. (cf Copenbagen) with Coupon 71. 34 —86 6 19 0 Jan,July -. Ж” 

100 4% Do. 4 ег Cent. Debs. ... 102 - 1C | 816 0 Дап July 10% К 100 44% Halifax & Bermuda 445 1st Mt. Db. b. (red. J 934—101) 4 8 6 | June, Dec У ИТЕ 

St. 4% | Charing X. Custon&Hmpstd Per. Db. Stk. 81 —E4 4 15 3; Jun July -. | - 25 52,6 5 * 56—568 512 0; May, Nor 554; .. 
| 9/6 City of Birmingham Trams.5%Cm.Pref. 44-5 5 0 O'April,Oct | .. 1100 $1 Do. ау Companies Common c 64 —єз 618 6 Jan, July © gy 

100 4% | Do. 4 per Cent. 1st Mort. Debs......... 98 —101 3 19 0 | April. Oct =: NE 100, $1 м o. Preference .. eeseses! 67 —0 5 16 0 JaApJyO .., = 

St. 2% | City & South London Bly. Con. Ord. 45 —47 `4 6 0 Feb Aug 462 46% deor *** Teleg. Со. . 1—1 . April .. e 

St. 5X | Do. брег Cent. Perp. Pref. (1881) .. 117 — 121 4 299 sedo. 100. 4% acific & Europe n Tel. 43 Guar. Dbs. l | 100—100 319 0 June, Dee 

BV. БУ | -Dos err ө артга 115 -118' 4 4 91 Feb Aug | . 10 4/0 , West Afiican Telegraph Shares ..... ... 10 —10à 510 0 June, Pee 

Bt: 5X do, % еа 115 -118 4 4 9 | Feb, Aug EMEN bw Coast Of Ашетг1са........................ | lid 3 129 M4... 

St. 47 Do. 4 per Cent. Perpetual Debs. ...... 1^2 —105 3 16 0 May, Nov 88 .. |100 4% Y : 1 per Cent. Debs. .............. 99 —101 3 1% 0 Jan, July — 
10 6/0 Dublin United Trams. (1896) Ltd, Ord.. 1831-14 4 4 0 Feb, Aug E d d 10: .. Po. ndia & Punamaa . . | vem’ m | May, Nov | Wt Му: 
10 6/0 it Do. 6 per Cent. Pref... 12 4 7 0 Feb, Aung | { 10. 8/0 о. 6 per Cent. Ist Pref. . e dq 715 v | May, Nov , 74 ME: 
10 4/0 ! Gt. Nortbern & City Rly. Pref. Ога. (471 18-9 Е Feb. Aug 40v. |. 2; Po. PEE Cent. 2nd Pref... ———— 627 .. May, Nor .- 
10 4/0 ie; Northern, Piccadilly & Brompton Ord. 6 —7 616 0 Feb, Aug | . [100 5% | о 5 рег Cent. Debs. ..................... 99 —102 418 0 Jan. July .. = 

St. 4z | Do. 4 рег Cent. Deb. Stock . . . . . 8$ —85 414 t Jan July ..  .. | JO 30 estern Jek graph . . 13—13} 5 6 0 MrJn,O.D 18% | 135 

St. 4% Hastings & Dist. Elec.Trams.Co.44bb.St. 98—101 4 9 0 April, Ось 898 .. St. 4% Do. 4 рег Cent. Deb. Stock (red. js -- 100—105 318 0 June, Dec e 
10 9% |$ Imperial Tramways Ога...................... 11-12 7 4 0 Маг, ер t: TELEPHONES. ЖЕ 
10 67 it Do. 6 per Cent. Ёге!....................... 109-11 5 9 1 Mar, Sept i? o : | | 

St. 175 i$ Do. 44 рег Cent. Debs. Mo 07 -€9 «1011. Jan duly M M а 4% Атпет. Telephn. & Telegh. Coll. Trust| | 
5 1/3 1. of Thanet E. T. & Lt. 5 per Cent. Pref. 1 Ц СА Маг Sept s don $1,(00 4 per Cent. Bonds . 90—92 4 7 0°: Jan.July’ noo 2. 

St. 4 Do. 4 per Cent. Deb. Stock... es - 71 512 6 Jun, July .. ры 5% Anglo- -Portug’se Tel. 57, 1st Mt. Db. Stk. 101 —104 4 16 0 M ar, Sept E ше 

St. 67, Lanes. Utd. Trams 6 Prior Lien Db. St. 94 —97 5 3 0 Jan, July  .., .. of , Chii Tetephore . 2 „ 61—71 b 10 6 August. P 
10 Liverpool Overhead Ветах Ord 22—12 .. | Feb, Aug » | a ) 0: Monte Video Tele; hone Ord. . aedi 12—15 414 0 Nov М co 
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Use of Electricity in Factories and Workshops. 
THE Home Office have just issued a new draft of the 
Regulations for. the Use of Electricity in Factories and 
Workshops, but they will not come into force until Jan- 
чагу Ist next; in the meantime any suggestions regarding 
their inodification will be carefully cousidered by the 
Secretary of State. The,present draft is of a very much 


more comprehensive nature than that issued in 1904, 


which was withdrawn owing to serious opposition. A point 
worthy of notice is that the new regulations are to apply 
to all systems i in which the normal working pressure exceeds 
130 volts (continuous current) or бә volts (alternating cur- 
rent). As most of the rules may be considered essential for 
systems of lower voltage, it might, perhaps, have been 
advisable to fix the limit at 100 volts, so as to embrace 
practically all installations. 
doing 80 is ingenious, ү к ol sa want ei piat ee 


130 volts i 18 1 regarded as ies and vet fatal 


ee s s. „ „„ „ „ е at ee + + 6 › et 


accidents may occur and have occurred with only 100 volts. 


The reason given for not. 


| The conditions must be exceptional, but they are by no 


means impossible where lack of care is displayed. For 
this reason it 1s an open point whether a 130 volt system 
installed in accordance with the Home Office Regulations: 
and under the supervision of that department, is not less 
dangerous than a 100 volt system installed without any 
such safeguards. | 


— — 


The Canadian Government and the Marconi Co. 

A interesting situation has arisen in Canada by reason of 
the Canadian Marconi Wireless Telegraph Co.'s objection to 
their stations being used for the reception and transmission 
of messages from or to stations belonging to other systems: 
Indeed, it is reported that the Company is bringing an 
action against the Federal Government, the object of which 
is to relieve them from this alleged obligation. The Acting 
Minister of Marine, Mr. TEMPLEMAN, has issued a lengtliy 
statement dealing with the situation. Apparently the 
Company was offered licences for three Canadian Pacific 
steamers in British Columbia, but these licences were 
not accepted because they stipulated that the licensees 
should make the new stations available for other systems. 
The condition was made in view of Great Britain's antici- 
pated adherence to the Berlin Convention, and was. ac- 
cepted without question by the De Forest Company when 
the latter accepted a licence which had previously been 
refused by the Marconi Company. 


елини — 


OBJECTION was also taken by the Marconi Company to 
the installation of Government wireless stations on the 
Pacific Coast, but in view of the very great number of 
vessels equipped with wireless apparatus manufactured by 
other companies it was decided that it would not be 
proper to confine the coast stations to one system. Hence, 
since the Marconi Company refused to communicate with 
any but their own installations, the Government took the 
matter over and employed a different system. This at 
once brought forth a complaint to the effect that the 
Government was depriving the Marconi Company of ‘its 
livelihood for the benefit of foreign manufacturers; but 
Mr. TEMPLEMAN affirms that the engines, wires and every- 
thing else, excepting the wireless apparatus, required for 
the Pacific Coast stations were made in Canada. Моге- 
over, he alleges. that the wireless apparatus installed by 


the Marconi Company in the 15 stations which they built 


for the Government was itself imported from England or 
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the United States, In concluding his statement, which 
has appeared in The Times, the Acting Minister says: “Тһе 
policy of the Government is that it will control wireless 
telegraphy in Canada. The policy of the Marconi 
people is that the Marconi Wireless Telegraph Co. 
will be masters of the situation.” ‘This has elicited 
а vigorous protest from the Canadian Marconi Со, 
whose manager denies that the Company refused to inter- 
change messages on the Pacific Coast with other makes 
of apparatus, and maintains that the Government’s action 
is part of a despotic policy of.confiscation. It certainly 
would appear that both parties are inclined to despotism, 
and the struggle, if it may be so called, will be watched 
with considerable interest. ЗС 


— 


The Peak Load in Electricity Works. 

In our leading article last week we drew attention to the 
possibility of the electrolytic industry providing a means 
whereby the load factor on central stations might be 
brought very near to the ideal, and we pointed out that one 
of the greatest difficulties might be in arranging for a cessa- 
tion of supply during the time of the ordinary peak load. 


As stated in our last issue the British Carbide Factories 
(Ltd.) intend to erect a calcium carbide factory close to the 


Yorkshire Electric Power Co.'s generating station at Thorn- 
hill. 
arrived at between the two companies provides that only 


the surplus power of the Power Company is to be utilised, 
so that the energy employed for electrolytic purposes will 


fluctuate according to the load on the power station. 


lia 


Function of the Earth in Wireless Telegraphy. 

For years it has been assumed that connection to earth 
was essential for the efficient transmission of signals by 
Hertzian oscillations, and for long-distance work the earth 
connection is still used. For purposes of syntony, how- 
ever, it appears that the earth connection is by no 
means advantageous, whether the атс or the spark method 
of sending be employed, and it will have been 
noticed in the descriptions of the Lodge-Muirhead system 
which have appeared in The Electrician that the aerial 
wire has always been insulated from the earth. Sir 
OLIVER LopaE emphasised this point in a Paper which 
‚ he read before the British Association, an abstract of 
which appears in this issue. Prof. FLEMING, on the 
other hand, has hitherto maintained that connection to 
earth is essential, and it will be interesting to know what is 
his opinion of Sir OLIVER LopGE's statement. The latter 
suggests that an earth connection may be suitable for un- 
tuned long-distance work, but having confined his atten- 
tion to distances not exceeding 300 miles, and having 
always endeavoured to work with tuned oscillations, he 
does not commit himself on this point. 


—— 


Explosions in Electric Main Culverts. 

Ох another page we give an abstract of а report pre- 
sented to the Gas and Electric Lighting committee of 
Aberdeen by Mr. J. A. BELL, city electrical engineer. This 
report embodies some interesting details regarding efforts 
which have been made during the past 12 years to deal 
with explosions in the culverts used for the copper strip 


The arrangement which, it is stated, has been: 


system of mains. At the present time there are about 
34 route miles of these mains in Aberdeen, but in conse- 
quence of the trouble experienced it has been decided to 
replace them by cables laid on the solid system. Although 
leaky gas mains were, in nearly all cases, responsible for 
the explosions: whereby manhole covers were raised, yet 
experiments carried out by the electricity department indi- 
cated that even in the absence of coal-gas it was possible 
for manhole covers to be lifted in the event of a heavy 
short-circuit on a cable. Moreover, the provision of very 
ample ventilation in the covers apparently did not suffice 
entirely to overcome the trouble. The effect is far less 
marked with covered cables owing to the excessively low 
thermal conductivity of the insulation, which thus prevents 
the air from becoming heated so rapidly as it would if in 
contact with bare copper. 
PODER 


Breakdowns of Machinery. 


A SECTION of the last annual report of the chief engineer 
to the British Engine, Boiler and Electrical Insurance 
Company is of particular interest to electrical engineers, 
inasmuch as the information contained therein relating to 
typical breakdowns experienced during the year is of а 
very valuable character. Moreover, it is gratifying to learn 
that the percentage of breakdowns is decreasing, and in this 
respect we hope that the figure for motors, which in 1906 was 
1 in every $2 of the motors insured, will be considerably 
improved in the course of the next few years. This is, of 
course, likely to be the case as motor users become better 
educated in the care of their machines. In а large 
number of cases the report shows that the motors are 
allowed to run without any attention whatever for long 
periods at a stretch, and this is certainly a merit which 
the best and most efficient gas engine on the market does 
not possess. Where breakdowns occurred the design was 
often at fault, and in this respect it is interesting to learn 
that such machines were usually of foreign manufacture. 


eS СЛ — —— ra cn 


Memorial to the late М. Berthelot.—The Paris Municipal 
Council have decided to perpetuate the memory of the late 
Prof. Berthelot by re-naming La Place du College de France 
La Place Marcelin Berthelot. 


Wireless Telegraph Notes.—A wireless telegraphy station 
has been established on high ground to the west of the town 
of Dieppe (France). At this station experiments are being made 
with the Artom system between Dieppe, Harve and Barfleur. 


Manchester Steam Users’ Association.— We have received 
the memorandum of the chief engineer (Mr. C. E. Stromeyer) 
of this association, which contains several points of interest to 
steam users. There is а report on the work done by the 
National Physical Laboratory on the specific heat of steam, and 
also а report by the same institution on pressure gauges. This 
latter contains the results of tests made on the pressure gauges 
of 10 well-known British manufactures and is considered to 
be highly satisfactory. The only point criticised by the 
National Physical Laboratory is that no attempts have been 
made to reduce the effect of changes of temperature. <A 
historical note on the development of the pressure gauge is 
added by the chief engineer. 


Cable Interruptions. Date of Interruption. 
Garachico (Teneriffe)—Santa Cruz de la Palma.. July 12, 1906 
Grand Canary—Lansarote .......... „ t. 18, 1906 
Brest— Dakau Mu ũ q . July 22, 1907 
Kotonou—“Librevillc0c0c ecce eere July 18, 1907 
Aeora— Lagodnsnnnnns еее Aug. 11, 1907 
Para Pernambuoc;y;ÿõ ee een Aug. 21, 1907 


Aug. 21, 1907 
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Personal.—It is announced that the Franklin Institute have 
awarded the “John Scott Legacy Medal and Premium ” to 
Mr. L. H. Walter and Prof. J. A. Ewing for their method of 
detecting electrical oscillations. | 

It is announced that Prof. H. Le Chatelier has been 
appointed Professor of Chemistry at the Paris Faculty of 
Sciences as successor to the late Prof. Henri Moissan. 


Submarine Cables for the Transmission of Energy at High 
Pressures.—With reference to the note regarding the sub- 
marine cables connecting Venice with Lido, which appeared 
in our issue of August 2nd, we are informed by the Societa 
Anonima Ing. V. Tedeschi & Ci. that in the submarine cables 
referred to, which are of their manufacture, no gutta-percha 
is used, but an insulating material of very high dielectric 
strength, and the base of which is indiarubber, is employed. 


Prevention of £lectrolysis in Pipe Lines.—An insulating 
joint to prevent electrolysis has been used in the 6 in. water 
pipe which enters the power station of the Cleveland Electric 

ilway. According to the Engineering Record, it consists of a 
large wooden washer bolted between special castings forming ad- 
joining ends of the service. Each casting has an 11 in. flange 
with eight 2 in. holes by which it is attached to the service 
ipe, and a 131 in. flange with a dished face and eight 14 in. 
ols to form the insulating joint. The wooden washer is а 
piece of hard maple boiled in paraffin, and having on each 
side а 4 in. boss which fits into the recess in the face of the 
flange of the casting. The bolts at the joint pass through 
rubber hose, and their nuts press on large fibre washers. 


Obituary.— We regret to record the death of the Rev. John 
Kerr, F.R.S., which occurred last week at Glasgow. Dr. Kerr 
was lecturer on mathematics at the Glasgow Training College 
of the United Free Church. He was well known as a devoted 
student in electro-optics and magneto-optics. In 1898 Dr. Kerr 
received the gold medal of the Royal Society for important 
experimental researches on the optical relations of electricity 
and magnetism. | 

We also regret to record the death on the 20th inst. of Mr. 
Joseph Kincaid, senior partner of Messrs. Kincaid, Waller, 
Manville & Dawson. Mr. Kincaid was chairman of the City 
of York Tramways Co. and a director of the Primitiva Gas & 
Electric Lighting Co. of Buenos Ayres. 


The death is also announced of Prof. Karl Vogel, Director 
of the Astrophysical Observatory at Potsdam, which occurred 
on August 13th. 

Motor Ambulances.—A short time ago (The Electrician, 
Vol. LIX., p. 178) we gave an account of the equipment of 
an electric ambulance, and of the system of calling connected 
therewith, which had been adopted by the Corporation of the 
City of London. It is interesting to note that since its inaugu- 
ration on May 15th the total number of calls answered up to 
August 13th was 239. As it was impossible for one ambulance 
toserve the whole of the City, an area of about two-thirds only 
has been covered by the new service. Experiments carried 
out in June showed that in five cases out of six the time 
occupied from the arrival of a constable on the scene of an 
accident to the arrival of the patient at the hospital was, when 
the motor was employed, just half that taken when the hand 
ambulance was used. A satisfactory feature of the three 
months’ work is that on no occasien has the ambulance broken 
down or been in an accident itself. The record of this ambu- 
lance's work not. only fully justifies its institution, but accen- 
tuates the need there is for another vehicle of the same type. 


Electricity in Mining.—The Engineering and Mining Journal 
gives а description of the electrical plant which has lately been 
installed by the Calumet & Hecla Mining Co. at their mills 
at Lake Linden to replace the worn-out steam engines which 
were formerly used. pended сны current is generated at 
13,200 volte, and a frequency of 25 ~ per sec., and is transmitted 
5 miles by overhead lines to a sub-station, where it is stepped- 
down to 2,300 volts for distribution. This sub-station also 
contains two 850 kw. motor-generators, which convert the 
2,900 volt 25 cycle current into current at 2,200 volts, 
with a frequency of 60 for lighting purposes. In the stamp 


mills the motors are supplied with current at 440 volts. They 
are 40 in number, and vary in size from 20H.P. to 50 H.P. 
There is also a 700 H.P. induction motor geared to a 60 ft. 
sand wheel. This wheel is used to elevate water and sand as 
it passes out of the mills. At the mine itself 2,300 volt motors 
are used instead of the small steam engines previously installed. 
There are one 27 H.P. and three 100 н.р. motors. The under- 
ground pumping is done electrically, four 110 H.P. motors 
being provided for this purpose. Current is transmitted 
underground at 2,300 volts, but is transformed to 440 volts 
by static transformers for use at the motors. 


Electric Drive in Rolling Mills.—The Elektrische Kraft- 
betriebe und Bahnen gives some data of the electrical drive in 
the Peiner rolling mills, which obtain 4,000 kw. from the 
Hiittenwerk Gr. Ilsede, 44 miles away. This is partly gene- 
rated in an old three-phase steam station at 500 volts, and is 
stepped-up to 10,000 volts for transmission. In parallel 
with this is а second station, in which three phase current is 
generated at 10,000 volts by blast-furnace gas. The transmission 
lines are in duplicate, and consist of six silicon-bronze wires 
0:075 sq. in. in section. At full load the voltage drop is 6 per 
cent. and the total loss 4 per cent. In the rolling mills there 
are three synchronous motor-generatora each of 800 kw. 
capacity, which convert the three-phase current into continuous 
at 500 volts. There are also three 500 kw. static transformers, 
which step down to 500 volts. This alternating current is 
further reduced to 110 volts for lighting purposes. There isa 
289 cell battery with a capacity of 2,000 ampere-hours. The 
mean load in the rolling mills is 1,540 kw. and varies between 
600 kw. and 1,800kw. The transmission line also feeds a 
phosphorus factory, and an induction motor-converter supplies 
direct current to the slack conveyor. - The total horse-power of 
the motors installed is 5,772. ~ 


The Distribution of Current in Eleetrodes.—A study of 
the electrolysis of various saline mixtures has shown the im- 
portance of current density and E.M.F. on the nature of the 
deposits obtained and consequently on the ionic reactions 
taking place. As a result, many hitherto unsuspected allo- 
tropic modifications of such metals as lead, copper and zinc 
have made their appearance, together with а general method of 
separating the various modifications. The problem is one of 
extreme importance, and it was decided by M. G. Rosset to 
make a systematic study, one at a time, of the influences bearing 
on this subject. То this end the distribution of the current in 
electrodes was investigated, The results are given in a recent 
issue of L'Eclairage Blectrique To avoid complications as far 
аз pe these electrodes were rectangular in shape and var- 
nished on the back and sides, thus presenting only one con- 
ducting surfaco to the action of theelectrolyte. In the first place 
the subject was treated mathematically by simply elaborating 
Ohm's law and following it up by a few simple applications. 
Treated in this manner it follows as a natural consequence that 
a regular metallic deposit can be obtained by a low-current den- 
sity only from a stationary kathode, a fact well supported by 
experience. For each allotropic state of а metal there is appa- 
rently a well-defined maximum current density required for its 
separation, and it is there that many irregularities of deposi- 
tion are obtained. The action of points such as those appear- 
ing on badly-cut electrodes has also received attention and the 
results of experiment are in agreement with theory. It must 
be constantly kept in mind that the E.M.F. in any electrode 
varies from point to point, and that this is quite unavoidable. 
On the other hand, it is possible to deduce conditions suitable 
for obtaining a constant current density. This was treated in 
a manner similar to the above, and it was deduced that the 
required condition would be realised with parabolic electrodes. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, August 24th. 
ASSOCIATION OF ENGINEEBS-IN-CHABGE. 
1:25 p Visit to the Works of the Associated Portland Cement 
anufacturers (1900), Ltd., at Northfleet. Meet at Charing 


Cross Station. 
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USE OF ELECTRICITY IN FACTORIES AND 
WORKSHOPS. 


We have received a draft of the Regulations proposed to be 
made by the Home Secretary for the generation, transforma- 
tion, distribution and use of electrical energy in premises 
under the Factory and Workshop Act, 1901. 

In October, 1904, the Home Office issued, in draft, certain 
Regulations* for the use of electricity in workshops and fac- 
tories. These, however, only covered part of the ground, 
and owing to the opposition offered to them, were not pro- 
ceeded with. As a consequence a more complete code has 
now been prepared. In the circular sent out by the Home 
Office it is stated that: 


The present draft applies to the generation and transformation, as 
well as the distribution and use, of electrical energy on all premises 
under the Factory Act, and at all pressures above 130. volts con. 
tinuous and 65 volts alternating. In adopting the above limitations 
on the basis of pressure, the Secretary of State, while realising that 
there may be danger at still lower pressures, has been guided by the fact 
that the serious accidents from shock which have come to his notice 
have been at pressures exceeding those named. Special consideration 
has been given to the conditions under which preventable accidents 
have arisen. The Secretary of State regrets to learn that, while in 
many electrical installations the utmost care has been taken to prevent 
unnecessary danger, there are striking exceptions to this rule, even in 
work recently carried out. In drafting the Regulations, the Home Office 
Rules for the Use of Electricity in Mines, the various Board of Trade 
rules, including those already in force for the use of electrical energy 
at medium pressures, the Rules of the Institution of Electrical Engineers 
and of fire insurance offices have been consulted. Some of these pre- 
scribe details to a greater extent than would be possible in regulations 
applicable to such a wide field as is now in question; and in many points 
it has been thought to be more expedient, in view of the rapid develop- 
ment of electrical engineering, to indicate broadly the dangers to be 
avoided and the nature of the precautions required than to define par- 
ticular means of securing the necessary safety. It appears often to be 
thought that where the supply of electrical energy is at low pressure there 
is no danger of shock, or rather that there is no danger to life from a 
shock at such pressure. It has, however, been abundantly proved that 
this is not the case. Fatal cases of shock at low pressures are by no 
means of rare occurrence. Accidents from shock may ocour by a person 
making contact simultaneously with two live conductors at different 
pressures, but more usually by merely touching one conductor whilst 
being in contact with the ground. A mere momentary contact with a 
conductor at low pressure, even when standing on damp ground, may not 
produce a serious shock ; but a person who happens to grasp the con- 
ductor may be quite unable to release his hold, and the shock is pro- 
longed until assistance comes. In such circumstances it may take only 
а few seconds for the shock to prove fatal. The dividing line between 
the conditions which will render the shock merely trifling and those which 
will render it fatal is so narrow that it becomes necessary to provide, so 
far as is practicable, that no shock shall be received at all. 

In accordance with the requirements of the Factory Act, the Regula- 
tions are now published in draft and are subject to further consideration. 
Any objections of substance, made by employers, workpeople or other 
persons affected, will be carefully considered by the Secretary of State, 
and will, if necessary, be the subject of full inquiry made by a competent 
person appointed by him. In that event the owners, occupiers, em- 
ployers, workpeople and all others concerned will be entitled to a full 
hearing at the inquiry, and the report of the person holding it will be 
considered by the Secretary of State before the Regulations are made. 

If, therefore, any person desires the Regulations to be further con- 
sidered, he should lodge objections in accordance with sec. 8 of the Fac- 
tory Act, and in pursuance of that section the Secretary of State gives the 
following notice :— 

That he proposes to make Regulations dealing with the generation, 
transformation, distribution and use of electrical energy in factories and 
other places to which the Factory Act applies, in accordance with the 
enclosed draft, copies of which may be obtained on application to the 
Factory Department, Home Office, London, and that any objections with 
respect to the draft regulations by or on behalf of any person affected 
thereby must be sent to the Secretary of State within 40 days from this 
date (Aug. 14). Every objection must be in writing and must state (a) the 
Regulations or portions of regulations objected to; (b) the specific grounds 
of objection ; and (c) the omissions, additions or modifications asked for. 


Da8arr REGULATIONS FOR THE GENERATION, TRANSFORMATION, DISTRIBU- 
TION AND Use or ELECTRICAL ENERGY ix PREMISES UNDER THE Fac- 
TORY AND WoORKEHOP Аст, 19061. 


Whereas the generation, transformation, distribution and use of elec- 
trical energy in any factory or workshop, or any place to which the pro- 
visions of sec. 79 of the Factory and Workshop Act, 1901, are applied by 
that act, has been certified in pursuance of the said section to be dan- 
gerout :— | | | 

I hereby in pursuance of the powers conferred upon me by that act make 
the following regulations, and direct that they shall apply in all places 
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before mentioned. These regulations shall come into force on January 1, 
1908, except as regards such parts of electrical stations as were con- 
structed before January 1, 1907, in respect of which they shall come into 
force on July 1, 1908. 

Duties.—It shall be the duty of the occupier to comply with these 
regulations. And it shall be the duty of all agents, workmen and persons 
employed to conduct their work in accordance with these regulations. 


Definitions.—In these regulations pressure means the difference of 
electrical potential between any two conductors, or between a con- 
ductor and earth, as read by a hot wire or electrostatic volt-meter ; 
low pressure means & pressure normally not exceeding 250 volte ; 
medium pressure means a pressure normally above 250 volte, but not ex- 
ceeding 650 volts ; high pressure means & pressure normally above 650 
volts, but not exceeding 3,000 volts; eztra-high pressure means a pres- 
sure normally exeeeding 3,000 volts; system means an electrical system 
in which all the conductors and apparatus are electrically connected to a 
common source of E.M.F.; conductor means an electrical conductor 
arranged to be electrically connected to a system ; apparatus means elec- 
trical apparatus, and includes all apparatas, machines and fittings in 
which conductors are used, or of which they form a part; cable means а 
cable, wire, rod, strip or other form of conductor used for conveying elec- 
trical energy ; circuit means an electrical circuit forming a branch of a 
system ; insulating stand means a floor, platform, stand or mat, insulating 
screen Means а screen, insulating boots means boots, insulating gloves means 
gloves of such size, quality and construction according to the circum- 
stances of the use thereof, that a person is thereby adequately protected 
from danger; covered with insulating material means adequately 
covered: with insulating material of such quality and thickness that 
there is no danger ; bare means not covered with insulating material; 
lire means electrically charged ; dead means at, or about, zero potential, 
and disconnected from any live system ; earthed means connected to the 
general mass of earth in such manner as will ensure at all times an im- 
mediate discharge of electrical energy without danger ; sub-station means 
any premises, or that part of any premises, in which electrical energy 
is transformed or converted, and which are large enough for s 
person to enter after the apparatus is in position; switchboard means 
a collection of conductors and apparatus for the purpose of con- 
trolling the current or pressure in any circuit or circuits; sicitch- 
board passage-way means any passage - way or compartment used in 
connection with a switchboard and large enough for а person to 
enter; authorised person means a person appointed by the occupier to 
carry out certain duties incidental to the generation, transformation, 
distribution or use of electrical energy, and competent to carry out those 
duties; Danger means danger of shock, burn, or of other injury to 
persons employed, or of fire, attendant upon the generation, transforma- 
tion, distribution or use of electrical energy. 


Exemptions.—Nothing jn these Regulations shall apply to any system 


the normal working pressure cf which does not exceed 136 volts con- 


tinuous or 65 volts alternating. Nothing in Regulations 7, 8, 9 and 10 
shall apply in electrical stations to any circuit, conductor or cable used 
for conveying electrical energy for public supply. Nothing in Regu. 
lation 12 shall apply to any motor of a motor-generator or to any motor 
forming & part of any electrical converter, regulator or similar apparatus. 
` If the occupier can show with regard to any requirement of these rega- 
lations that the special conditions in his premises are such as to prevent 
danger not less adequately than if the said requirement were observed, 
that requirement shall be deemed to be satisfied. 


Regulations.—1. All apparatus and conductors shall be sufficient in 
Bize and power for the work they шаў be called upon to do, and so con- 
structed, installed, protected, worked, and maintained as to prevent 
danger. ME. 

2. All cables shall be covered with insulating material, and further 
efficiently protected where necessary to prevent danger; or they shall be 
so placed and safeguarded as to prevent danger. 

3. Every switch, cirouit-breaker, and isolating link shall be: (a) во 
constructed, placed, or protected as to prevent danger, (b) во constructed 
and adjusted as accurately to make and to maintain good contact. 
(c) provided with an efficient handle or other means of working, insu- 
lated from the system. (d) so constructed or arranged that it cannot 
accidently fall or move into contact when left out of contact. 

4. Every switch and circuit-breaker shall be so constructed as to be 
incapable of remaining in. partial contact, or of maintaining an arc on 
breaking circuit. | 

5. Every fuse, and automatic circuit-breaker used instead thereof, shall 
be so constructed and arranged as effectively to interrupt the current 
before it so exceeds the working rate as to involve danger. It shall be of 
such construction or be so guarded or placed as to. prevent danger from 
overheating, or from arcing or the scattering of hot metal or other sub- 
stance when it comes into operation. Every fuse shall be of sach con- 
struction or be so protected by a switch that the fusible metal may be 
readily renewed without danger. | 

6. Every electrical joint and connection shall be of proper construc- 
tion as regards conductivity, 1 mechanical strength, and pro- 
tection. ЖИ: к, “Segoe M 

7. Efficient means, suitably located, shall be provided for cutting off 
all pressure from every circuit. 

8. Every circuit shall be efficiently protected from excess of current, 
and every circuit arranged.to carry more than 750 watts shall be sepa- 
rately so protected. = 

9. Where one point of a system is connected to earth no single pole 
switch other than a link for testing purposes shall be placed in any cable 
connected thereto. 

10. Where one of the main conductors of a system is uninsulated and 
bare, such as a bare return of a concentric system, no switch, fuse or 
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circuit-breaker shall be placed in that conductor, or in any conducto 
connected thereto, and the said conductor shall be earthed. i 

11. Every motor, converter and transformer shall be protected by a 
switch or switches, suitably placed, and so connected that all pressure 
may thereby be cut off therefrom and from any.apparatus in connection 
therewith. 

12. Every electrical motor shall be controlled by an efficient switch or 
switches for starting and stopping, so placed as to be easily worked by the 
person in charge of the motor. Every electrical motor rated at more than 
one-third of a horse-power shall be farther protected by a release that 
will automatically break the circuit if the current is interrupted, unless 
the motor is incapable of re-starting automatically on the ourrent being 
restored. In every place in which machinery is being driven by any 
electrical motor, there shall be means at hand for quickly stopping the 
motor. 

13. Every flexible cable for portable apparatus shall be connected to 
the system either by efficient permanent joints or connections or by a 
properly constructed connector. Every portable apparatus and its flexible 
cable shall be independently controlled by a switch conveniently placed. 
Adequate precautions shall be taken against shock, due to leakage or other 
cause, in all places where the persons handling the portable apparatus is 
not insulated from earth. In such places, and in any place where the 
pressure exceeds low pressure, the switch shall be so. constructed as to 
break the circuit on each pole. 

14. The general arrangement of switchboards shall, so far as reason- 
ably practicable, be such that: (a) all parts which may have to be ad. 
justed or handled are readily accessible; (b) the course of every cable 
may be readily traced; (c) conductors connected to different systems are 
kept apart and can be readily distinguished; (d) all bare conductors 
are so placed or protected as to prevent danger from accidental short- 
circuit. | 

15. Every switchboard having conductors normally so exposed that 
they may be touohed shall be located in an area or areas set apart for 
the purposes thereof and suitably fenced or.enclosed. No person except 
au authorised person or a person acting under hig immediate supervision 
shall have access to any рагі of such are. 

16. All apparatus appertaining to a switchboard and requiring handling 
shall, so far as practicable, be so placed or arranged as to be operated 
from the working platform of the switchboard, and all measuring instru- 
ments and indicators connected therewith shall, so far as practicable, be 
во placed as to be observed from the working platform. If such appa- 
ratus be worked or observed from any other place, adequate precautions 
shall be taken to prevent danger. 

17. At the working platform of every switchboard and in every switch- 
board passage-way, if there be bare conductors exposed or arranged to be 
exposed when live so that they may be touched, there shall be a clear and 
unobstructed passage of ample width and height with a firm and even 
floor. For low-pressure and medium pressure the clear height shall not 
be less than 7 ft. and the clear width not less than 3 ft., and for high- 
pressure and extra-high pressure 8 ft. and 4ft. respectively, Bare con- 
ductors shall not be exposed on both sides of a switchboard passage- way 
unless either the clear width of the passage is double that otherwise re- 
quired, or the conductors on one side are so guarded that they cannot be 
accidentally touched. Adequate means of access, free from danger, shall 
be provided for every switchboard passage-way. 

18. In every switchboard for high-pressure or extra-high pressure :— 
(a) Every conductor within reach from the working platform, or in any 
switchboard passage-way, shall be so placed or protected as to prevent 
danger; (b) the metal cases of all instruments shall be either earthed or 
completely enclosed with insulating covers; (c) All metal switch handles 
and all metal rods connnecting them with the switches, shall be earthed ; 
(d) every switchboard in continuous use shall be so arranged that the 
conductors thereof can be made dead in sections, and no work shall be 
done at any section unless that section be (a) made dead, and (b) so sepa- 
rated by permanent or removable divisions or screens, from all adjoinin 
sections of which the conductors are live, that the work may be carrie 
out without danger. 

19. All fixed coils, conductors or terminals of generators, motors, trans- 
formers or other apparatus, at high pressure or extra-high pressure, and 
within reach from any position in which any person employed may 
require to be, shall be so protected as to prevent danger. 
` 20. Where a high-pressure or extra-high pressure supply is transformed 
for use at a lower pressure, adequate means shall be provided to prevent 
the lower-pressure system from being accidentally charged above its 
normal pressure by leakage or contact from the higher-pressure system. 

21. Adequate precautions shall be taken to prevent any metal other 
than the conductors from becoming electrically charged, and such metal 
shall be earthed where necessary to prevent danger. 

22. Adequate means shall be provided and used for preventing any 
conductor or apparatus from being accidentally or inadvertently elec- 
trically charged when persons are working thereon. 

23. Where necessary to prevent danger, insulating stands or screens 
shall be provided and kept permanently in position and shall be main- 
tained in sound condition. 

24, Portable insulating stands and screens, boots and gloves shall be 
provided and used when necessary to prevent danger, and shall be 
periodically examined by an authorised person. 

25. Adequate working space and means of access, free from danger, 
shall be provided for all apparatus that has to be worked or attended to 
by any person, 

26. All those parts of premises in which apparatus is placed shall be 
adequately lighted to prevent danger. 

21. All conductors and apparatus exposed to the weather, wet, corro- 
sion, or to inflammable surroundings or explosive atmosphere, or used in 
any process or for any special purpose other than for lighting or power, 
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shall be so constructed or protected, and such special precautions shall 
be taken, as may be necessary to prevent danger in view of that expo- 
gure or use. 

28. Adequate periodical tests shall be made by ап authorised person to 
ensure (a) that the insulation of all conductors and apparatus is duly 
maintained: (b) that no metal part of any apparatus, other than the 
conductors thereof, is electrically charged so that there is danger; and (с) 
that all earth connections are in order. Adequate periodical examina- 
tions shall also be made by an authorised person to detect any other 
defects from which danger may arise. 

29. No person except an authorised person, or a person acting under 
his immediate supervision, shall undertake any work where technical 
knowledge or experience is required in order to avoid danger. 

30. Instructions as to the treatment of persons suffering from electric 
shock shall be affixed in all premises where electrical energy is used, 
other than for incandescent lighting at low pressure, and in all premises 
in which electrical energy is generated or transformed. 

81. Every sub-station shall be of ample dimensions and substantially 
constructed of fire-resisting material ; and shall be so arranged that no 
person can obtain access thereto otherwise than by the proper entrance, 
or can interfere with the apparatus or conductors therein from outside ; 
and shall be provided with efficient means of ventilation and be kept dry. 

32. Every sub-station shall be under the control of an authorised 
person, and none but an authorised person or a person acting under his 
оаа supervision shall enter any part thereof where there may be 

anger. 

33. Every underground sub-station shall be provided with adequate 
means of access by a door or trap-door, with a staircase or ladder secarely 
fixed, and so placed that no switchboard or bare conductor shall be within 
reach of a person thereon : 

Provided, however, that the means of access shall be by a doorway and 
staircase if (a) any person is regularly employed therein, other than for 
inspection and cleaning; or if (b) there is moving machinery therein, 
other than ventilating fans ; or if (c) there is extra-high pressure therein. 

Home Oftice, Whitehall, 1907. 


LIVERPOOL CORPORATION TRAMWAYS. 


We give below an abstract of some of the principal points 
dealt with in the annual report of the traffic manager of the 
Liverpool Corporation tramways for the year ending Decem- 
ber 81, 1906. The number of cars in use was 475. The 
plough guard pushed 44 people, who had fallen in front of the 
cars, or had been knocked down, clear of the metals without 
any serious injury. The ratio of fatalities to passengers carried 
decreased from 1 in 6,000,000 in 1897 to 1 in 80,523,682 last 
year. There were four fatal accidents caused by the cars, as 
against 29 caused by other vehicles. The number of articles 
left in the cars was 22,204, as against 22,891 ihe year 
before. The staff numbered 1,955, as against 1,901 the previ- 
ous year. 

ld. fares were 89:197 per cent. of the whole, or 108,905,274 
out of 122,094,528. Passes issued to servants, police and 
members of the Tramways committee numbered 94,307, an in- 
crease of 10,168. The average fare per passenger was the 
same as in 1905—i.e., 1:108d. The average length of the 
penny stage was 2 miles $99 yds., and the total length of track 
104 miles. 

The total electrical energy used during the year 1906 for 
tramway purposes was 20,871,002 units. These units were 
purchased from the electricity department at a cost of 1:11d. 
each, a slight increase on last year's price. The price charged 
for energy included all capital charges and delivery of the 
current at the section boxes. 

The average number of units used per car-mile has been as 


follows :— 


Units used per Percentage increase 


car-mile over preceding year. 
1908.............. 144888 ee 6 
1904....... Piden 566° 1 —À 8 
1905555 Я OUT. 8 6 
19066 49 Р 0 8 3 


A comparative table of passengers carried, car-mileage and 
receipts is given for each year since 1898. 

The increase for the year 1906 over 1905 is as follows: 
Passengers 2,970,884, i.e., 2:5 per cent.; receipts £13,693, i.c., 
2:5 per cent.; mileage 48,901, i. e., 0-4 per cent. 

The total cost for electric haulage and lighting of cars was 
£99,918. 105. 1d., as compared with £96,596. 6s. 8d., an in- 
crease of 3:1 per cent. | 


The following table gives a few of the most interesting 
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figures in conneotion with the expenditure during the years 
1905 and 1906 :— 


Expenditure. Cost per car-mile. 541 
эи e 1905. 1906. 190 1906, |  Preciation Account. ..... 50,689 .. 58,176 . 10104... 1-1504. 
Superintendence.. .... | — 
W А ев of traffic employ i £121,121 .. £118,631 .. 24094... 2°350d. | Total Capital Charges .... £150,357 £170,628 29-9934. 33764. 
Cleaning ears............ 10,932 .. 13,168 .. 0:217d. .. 0 261d. — — —ͤ— — 
Cleaning and sanding tracks 1, 034. 1.649 .. 0-022d. .. 0-03 3d. TOTAL EXPENSES (includ- 
Fuel, light and water .... 2,472 .. 2,008 .. 0-049d. .. 0:041d. ing CapitalCharges)....£531,735 2556033 105784. 110114. 
Ticket checking........ T 3,183 .. 6,876 .. 0-068d. .. 0:126d. | INCOME (from all sources) £558,844 £583,619 111114. 11557d. 
Uniforms, badges, &c. .... 2,489 .. 3,988 .. 99 T dis, BALANCE (applied in aid of 
Lighting routes 147 .. 150 .. 0:008d. .. 0:003d. General Rate) .......... £27,109 à 533d. 546d. 
Miscellaneous .......... 2,718 .. 2,668 .. 0-054d. .. 0°053d. | ‚ pave -0 е 
— — The total capital expenditure up to December 31st, 1906, 
Total ............ £144,096 £148,667 2°866d. ^ 2:945d. was £1,901,997. 8s. 10d., and was allocated under the follow- 
General Repairs and Maintenance, ing headings :— 
Permanent way .......... £32,338 .. £82,130 .. 0-648d. .. 0:6364. CAPITAL ÁCCOUNT. 
Electrical equipment...... 5,671 .. 6,225 .. 01184, .. 0°123d. Li А 
Buildings and fixtures .... 1,909 2,523 .. 0:088d. .. 0-650d. Rc RUE cod Onan 5 "n 169 9 11 imas 
Workshop tools and sundry | Tramway lines ...................... 758,530 4 3 39-97 
plant 987 640 .. 0:020d. Е 0.0134. ‚ Electrical equipment.................. 110,996 12 1 5:82 
Cars ae selec еса o ute —* * 4 3,252 40,838 .. 0:860d. .. 0°809d. : Land, buildings, Fe ee EE TL я 134,974 15 8 1-09 
Miscellaneous equipment .. 922 10 . . 0:0194. — [Workshop tools 8,913 16 7 0-46 
£85,079 £82,366 16934. — 16314. | Other rolling stock ууру... £609 19 o . 0 
Horses 480 0 0 0°02 
Power Expenses. Miscellaneous equipment ............ 1,894 18 4 .. 007 
Cost of current............ £96,596 .. £99,920 .. 1:921d. .. 1:980d. | Office furnituree s 162 5 8 .. 001 
— Parliamentary and law expenses 12,890 5 0 8-80 
General Expenses. Engineer's fers 2,967 6 0 0°15 
Rates, taxes, management Widening streets q 9,856 19 2 0°51 
expenses, compensation Purchase of Garston & District Tram- 
and law charges ........ £55,607 £54,452 .. 1:105d. . . 10794. WHYS СО ыта ⁰⁰⁰ ка 20,257 7 3 1:05 
TOTAL EXPENSES (excluding TOTAL CAPITAL EXPENDITURE ...... £1,901,997 3 10 100:00 
Capital Charges)........ £381,378 £385,405 75854.  7:635d. ы А 
Passengers, Mileage and Receipts. 
— 1898. 1899. 1900. 1901. 1902. 1903. 1904. | 1905. 1906. 
Electric cars 785,064 | 15,853,160 | 58,068,531 | 100,076,789 | 108,906,472 | 113,015,728 | 116,642,663 | 119,123,644 | 122,094,528 
Passengers- Horse cars.. | 31,985,158 , 39,321,946 | 19,051,875 218,166 74,685 41,506 oe T T 
Omnibuses.. 9,001,812 | 8,596,344 | 5,247,552 813,825 354,428 s. 5% 
Total. 41,772,084 | 68,771,450 | 82,867,958 | 101,108,780 | 109,335,685 113,057,234 | 116,642,663 | 119,123,644 | 122,094,528 
Electric cars 53,197 | 1,478,750 | 5,584,357 | 10,771,461 | 11,705,425 | 11,724,097 | 12,166,419 | 12,067,083 12,115,934 
Mileage J Horse cars.. | 4,786,103 | 4,758,652 | 2,571,168 46,247 16,584 10,741 M "n a 
lOmnibuses.. | 1,490,458 | 1,868,144 | 945,346 152,355 68,856 E 
Тоќа]............ 6,279,758 | 7,600,546 9,100,866 | 10,970,063 | 11,790,815 | 11,734,838 | 12,166,419 12,067,083 | 12,115,984 
Electric cars £4,087 | £77,515 £284.759 £463,164 £504,304 £524,321 £540,850 £550,084 £568,777 
Receipts Horse cars.. 250,975 234,756 105,212 717 278 147 s S es 
Omnibuses. . 59,145 47,658 27,603 4,502 2,146 - 
Total....... ..... | £814,207 | £359,929 | £417,574 | £468,388 | £506,728 | £524,408 | £540,850 | £550,084 | £563,777 


5 Charges, &с 


terest and sinking fund.. £99,718 .. £112,452 . 19834. .. 2:228d. 


Reserve, renewals and De- 


THREE-PHASE POWER SUPPLY OF THE MANCHESTER CORPORATION. 


In the early eighties, when the battle of the:systems—con- : 
tinuous and alternating current—was at its height, Manchester 


but a 6,000 kw. steam turbine is being added and will shortly be 
put on load. Approximately 10,000 H.P. of this plant is at the 


was looked upon as the most powerful stronghold of the ! disposal of the power supply, the remaining and greater portion 


former, and was regarded as an efficient example of what could | 


be done with multi-wire distribution. In spite of this experi- 
ence the Manchester Corporation, with commendable enterprise 
and foresight, within the past six years, or thirteen years from 
the inception of its electricity department has established one of 
the largest municipal alternate-current stations in the country, 
and is now supplying polyphase power direct to consumers’ 
premises. The Stuart-street station was primarily laid down 
to furnish a large number of sub-stations with three phase 
power, and this was converted to continuous current and dis- 
tributed to the tramway feeders and the lighting and power 
three-wire network. During the last 18 months, however, a 
large number of power consumers have been connected up 
direct to the three-phase mains and energy is supplicd without 
“| other change than the reduction of the transmission 
voltage. 

At the present time the large Stuart-street station (see The 


Electrician, Vol. LVI., р. 1040), contains 27,000 н.р. of plant, | 


comprising slow-speed vertical engines and flywheel alternators, 


‚ feeders from Stuart-street are run in a cable tunnel. 


taking the traction and lighting loads. The extra шешп 
In eac 
case the feeder is three-core, paper insulated, and armoured 
with steel wires. Beyond the tunnel the cables are laid in the 
ground in iron troughs filled with bitumen compound. 32 
feeders are run from the works at present, as indicated in 
Fig. 1, and it is interesting to note the methods adopted for 
the supply of power consumers, with a view to economy of 
main feeders. 

Where consumers lie on the route of extra high-tension 
feeders from Stuart-street to the sub-stations, one cable is 
looped into the consumer's sub-station, as shown digrammati- 
cally in Fig. 2. Duplicate cables for lighting and traction are 
always run between the main and sub-stations to distinct sets 
of ’bus bars for each section. At the sub-station, as is shown 
in Fig. 2, selector switches are provided, by which the dupli- 
cate cables can be coupled to either the traction or lighting 
bars, and as the same bars are also fitted with coupling switches 


a number of changes can be rung on the supply to the con- 
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sumer through the looped feeder. For instance, if the cable 
length CD is disconnected or faulty, a supply can be ales 
through AB. If this latter is out of service the dupli- 
cate feeder EF can supply back through CD from the 
sub-station. Again, if EF and AB are at fault the other 
feeders can give a supply through the 'bus-bar coupling 
switches. Consequently, the consumer's supply is well safe- 


guarded against interruption. 


: (2 DENTON 


— 


STUART STREET 
GENERATING 
STATION 


OPENSHAW 
a T 4 


Com if 


HARPURHEY 
QUEEN'S PARK 2 
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S 


SHERBOURNE 
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Sub Stations shown thus: С) 


Fro. 1.—Draaram or HicH-Tension THREE-PHasE NETWORK. 


In Fig. 3 the method of supply direct from a sub-station is 
shown diagrammatically. In this case duplicate cables are 
laid, and a selector switch at the sub-station admits of the 
supply being given from either traction or lighting ’bus bars. 
Fig. 4 shows in diagram the cable connections when con- 
sumers are on the line of a feeder route between two sub- 
stations. In this instance the duplicate feeders are both 
tapped and brought into the consumer’s sub-station. As the 

TWO-WAY SELEOTOR. 


SWITCH FOR CONNECTING 


STUART STREET TO EITHER BUS BAR 
GENERATING 


STATION 


CONSUMER 


SUB-STATION 
Fiza. 2. 


8UB-STATION 


TWO-WAY SELEOTOR-8WITCH CONSUMER 
Fio. 3. Fe 
= 


SELECTOR-SWITOHES 


SUB-STATION IN EAOH 8UB STATION 8UB-STATION 


Fic. 4. 


1 
CONSUMER 


BIMPLE DIAGRAMS SHOWING DIFFERENT ARRANGEMENTS OF FEEDERS 
ADOPTED FOR Power SUPPLY. 


supply to the two sub-stations is in duplicate from Stuart- 
street, and as selector switches are fitted at the ends of the 
sub-station interconnecting cables, it will be evident that many 
changes of the supply can be made to customers connected in 
this particular way. | 

The consumer's sub-station equipment is, in the case of new 
installations, arranged for polyphase supply entirely. When 


LEVENSHULME 2 


FALLOWFIELD 
um 2 т? х 


private plants have already continuous current in use, and the 
motors are too numerous to replace with alternating-current 
machines, provision is made in the sub-station for suitable con- 
verting plant to transform the transmitted alternating current 
into continuous. 

A plan and elevation of a typical sub-station for alternate- 
current supply only is shown in Fig. 6, and an interior view of 
the same is depicted in Fig. 8, 

The ultimate capacity of the 
installation determines approxi- 
mately the size of the sub-station. 
The building, which may be any 
dry disused premises, or be spec- 
lally built for the purpose, is 
required to contain high and low- 
tension switch gear and groups of 
static transformers, The dispo- 
sition of these latter is shown in 
the plan on Fig. 6. The trans- 
formers and high-tension switch 
gear are divided from the low- 
tension board by an iron grating 
with padlocked gate. The high- 
tension switch gear is of the iron- 
frame type with marble panels for 
the instruments and porcelain 
insulators for the current-carry- 
ing parts. Each transformer panel 
controls a maximum of 600 kw. 
and measures 2 ft. 8in. wide by 
3 ft. deep by &ft. 6 ір. high. The 
high-tension connections are care- 
fully shielded and the ’bus bars 
are fixed out of reach at the top of 
the panels. The instruments are 
placed in the low-voltage circuits 
of current and potential trans- 
formers. The feeder panels, of 
which there are two, one incom- 
ing and one outgoing, are each 
fitted with three-pole oil-break hand switch, and ammeter and 
voltmeter. The switch is of the tank type with handle pro- 
jecting through a slot in the marble panel. Each switch has 
a lock-on-and-off bolt. In the connecting 'bus bars are the watt- 
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meter transformers, and the main indicating instrument 
measuring the entire consumption of the station is placed on 
the feeder panels. The supply from the feeders is carried 
through "bus bars to the transformer panels, each of which has 
mounted on it three double-pole oil circuit-breakers controlling 
the eircuits to the three separate transformers, forming a com- 
plete three-phase unit. Each circuit-breaker has an overload 
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relay and a time-limit device, 
these being fixed in separate 
covers on the panel. Finally, 
there is an ammeter fed from 
its own current transformer in 
each transformer circuit. The 
oil circuit-breakers have trip- 
ping coils mounted below the 
operating handles and in each 
case the handle is free of the 
switch release, so that the 
circuit-breaker cannot be held 
closed on an overload or a 
short circuit; the time limits 
can be set for intervals vary- 
ing between instantaneous and 
1 to 5 seconds. 

The transformers used are 
the Berry air-cooled radi- |, о 0 5 10 15 20 
ating single-phase type, the 
200 kw. size being 3 ft. in 
diameter by 3ft. 4in. high, 
as shown in Fig. 9. The ex- 1 
treme height over the high- - {Н | UE оф Н 
tension terminals is 4 ft. 2 in. 2 re мш 
These make very compact 


Ре o. 


. 
iD 
з r — — e ge. 
i H vM 
Я ОК] 7 ' H 
р i ; Н ‘oer 
d | b Н 2 P 
2 " + 9 Н * 
Ta a ~ $ О 1 
M P О ( 
3 , , н 
НЕН : ; i 
Ц 
* 
¢ 
* 
4 


H ; 
: Н 
4 i s Н 
: ! ННН 
TN CRM REN AX ELI 
4 Sh LO ru Pat 


ake 


a ü 


converting units, and being стт 
free from oil insulation they „„ Ттт | 
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require no attention. Eac = 5 £60 ` 1000 
transformer is mounted on * KX Мк T 
four wheels, which facilitate ! | ‚ (E 
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transport, and also keep the 
core clear of the ground. The „% ын нс ы, 
windings are not exposed at EDS 
any point, and the high-ten- 
sion terminals, which are on 
the transformer top, are re- 
cessed deeply into porcelain 
hoods. А porcelain cap is 
cemented on as a cover to the 
incoming high-tension cable 
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Ета. 6.—Sus-StaTion at THE Works or Messrs. R. JOHNSON & NEPHEW. 
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Fic. 7.—Scs-Station ғов MEssRS. ARMSTRONG, WHITWORTH & Co. 


terminal, so that there are no loose insulating parts to be 
dropped or incautiously removed. The high-tension connecting 
cables from the transformer switch gear are run overhead on 
suitable insulated supports. Five tappings are brought out 
on the low-tension side giving voltages of 380, 390, 400, 41C 
and 420 respectively. The low-tension cables are taken under- 
ground in trenches iu the floor from the transformers to the 
switchboard outside the high-tension enclosure. These trenches 
are covered with chequer plates and are clearly shown in 
the plan of the station. During the building of the sub-station 
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a ox cables. The sub-station illustrated has a.total capacity of 
£ @ 2;400 kw. ог 3,000 H.P. approximately: The floor area is 
eer dunn approximately 900 sq. ft., and taking this as a basis for a sub- 
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station with static transformers the area required is 0:3 sq. ft. 
per horse-power installed. | 

The low-tension switchboard, which occupies but little 
space, is fixed in a narrow portion of the sub-station outside 
the high-tension enclosure. 


Iron framework supports the 


Fic. 8.—INTERIOR or Susp-StTaTIon AT THE Works or Messrs. R. JOHNSON 
& NEPHEW. 


marble panels, and on the face of these the necessary switches 
and instruments are mounted. The cables from the secon- 
daries of the transformer feed on to the low-tension 'bus bars 
through a triple-pole switch, and three ammeters and the 
distributing feeders leave the board by way of three-pole 
switches and fuses. The transformer panel is 2 ft. 8 in. wide 
and the distribut- 
ing panel 3 ft. 4 in. 
wide, the height of 
the board being 6 ft. 

` А diagram show- 
ing the transformer 
connections of this 
sub-station is given 
in Fig. 5. The 
transformers . are 
connected up in 
delta on both high 
and ]low tension 
sides, and it is possi- 
ble with these con- 
nections to continue 
a three-phase sup- 
ply with any two 
transformers out of 
one set, but only up 
to two-thirds of the 
capacity of thethree 
transformers. The 
phase supplied by 
any one transformer 
would in the event 
of breakdown be 
supplied by the re- 
maining two trans- 
formers, as will be 
seen in the diagram. 
The wattmeter 
transformers and 
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The plan and elevations in Fig. 7 show a typical installation 
of motor converters and high and low tension switch gear. 
The building in this case was specially erected and its capa- 
city is three 500 kw. motor converters, a total of 1,800 kw. 
The floor area is approximately 870 sq. ft., and taking the 


Fic. 9.—200xw. Berry SINGLE-PHASE TRANSFORMER. 


capacity at 2,000 H.P., the station space required is about 
1:2 ft. per H.P. Thisis a comparatively small amount of space 
considering that the floor area required by the motor converters 
is 165 sq. ft. Thegeneral arrangement of the plant and switch- 
gear can be gathered from Fig. 10, which is an interior view of 
the sub-station. 

The motor con- 
verters are bolted 
down on to concrete 
foundations, the 
centre of which is 
"ecessed for air cir- 
culation to the con- 
verter windings and 
for the cable con- 


nections. Trenches 
are cut into these 
recesses, at each 


end of the machine, 
and the high and 
low tension cables 
are laid in these 
from their respec- 
tive switchboards. 
The use of motor 
converters dispen- 
ses with the neces- 
sity for reducing 
transformers, as the 
transmission  volt- 
age can be supplied 
direct to the stator 
' windings of the 
machine. Where 
space is valuable 
this arrangement 
tends to economise 
it considerably. 
The converters in 


connections are arranged to give a true reading on an un- | this particular station are run in parallel with a large private 


balanced load. 


Where continuous current is to be supplied from the poly- 


plant installed in the same works. 
The starting resistances for the converter are placed under 


phase mains some form of rotary transformer must be used. | the switchboard gallery facing their respective machines and 
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the synchronising voltmeter is placed on a bracket facing the 
machine, so that the attendant can watch its movements when 
he short-circuits the alternating-current ends of the rotor 
windings with the switch provided for the purpose on the 
machine. The general details of the high-tension switchgear 
are practically identical with those of the gear depicted in 
Fig. 3 as far as the feeders are concerned. The field rheostats 
are fixed over the low-tension panels, which are erected in a 
corner of the sub-station. The gear is of the iron-frame type 
with slate bases for the current-carrying parts. Overload 
circuit-breakers are fitted to the continuous.current sides of 
the machines and the necessary instruments complete the gear. 
Heavy cables connect this board with the 'bus bars of the 
private plant. | 

This type of sub-station may be frequently required іп in- 
dustrial districts because many large manufacturers have had 
continuous-current plants in operation for several years. It 
is to be expected that where favourable terms for power 
supply can be arranged with the Corporation they should 
avail themselves of it instead of extending the existing instal- 
lation. The efficiency of the motor converter, which is a 
speciality of Messrs. Bruce Peebles, is very high, so that from 
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V, Voltmeter. W, Wattmeter. M.T.L.R.. Max. time limit relay. 
P.F.L, Power factor indicator. S, Three-phase oil switch, C.T.. Current transformer, 
P.T., Potential transformer. T.C.. Trip coil. P.F., Potential transformer fuse. 
L.A., Lightning arrester with resistance. F, Fuse. р S., Double-pole switch. 
N. I. R., Non-inductive resistance. L, Lamp. 


A, Ammeter. 


the consumer's standpoint the use of such plant will be 
attended with losses much lower in comparison than those 
with a steam or gas driven installation. 

In Fig. 11 a diagram of connections of the above-mentioned 
motor converter installation is shown. Тһе high-tension 
feeders, it will be noticed, are in duplicate, and they supply 
one set of three-phase 'bus bars. Between the feeder and 
converter panels is the main wattmeter, the potential trans- 
former for which also supplies the power factor indicators. 
These instruments are advisable where rotary converting plant 
is used. The converter panels have circuit-breakers, with 
maximum time-limit relays, and the pattern adopted by 
Messrs. Ferranti, who supplied the gear, requires a separate 
continuous-current circuit for the tripping coils. This also 
necessitates a non-inductive resistance across the coil when the 
circuit is broken to keep down sparking at the relay contacts. 


(To be concluded.) 


Electric Traction on the Canadian Pacific Railway.— 
Sir Thomas Shaughnessy, president of the Canadian Pacific 
Railway Co., is reported to have stated that his company is 
considering the substitution of electric for steam locomotives 
for uee on heavy gradients in British Columbia. Several 
tests that have been made of late have proved entirely success- 
ful, and the company’s engineers are satisfied with the designs. 


RADIO-TELEPHONY. 
[CoMMUNICATED. | 


The first actual application of radio-telephony to practical 
work anywhere in the worldw as made at Put-in Bay, on Lake 
Erie, during the week July 15th to 20th, 1907, in reporting 
the regatta of the Interlake Association. The Radio Tele- 
phone Company installed the De Forest wireless telephone 
apparatus on board the cruiser yacht Thelma, owned by 
Commodore W. R. Huntington, of Elyria, Ohio, and also 
equipped a shore station at the Fox Dock at Put-in Bay. The 
“ Thelma ” (Fig. 1) is thus the first craft in the world to be 
fully equipped with the wireless telephone. 

Although not well suited to the task, on account of her 
short spars and wooden hull, the ** Thelma” gave an excellent 
account of herself and of the radio.telephone throughout the 
regatta. The distances which were attained exceeded the 
hopes of Dr. Lee de Forest, the inventor, who was in charge 
of the apparatus. The “Thelma” followed the competing 
yachts, or motor boats, round the course through most of the 
races, and full and graphic accounts were telephoned into the 
shore station exactly as the events occurred. Speech was not 
alone transmitted during these demonstrationes, but singing, 
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whistling and gramophone music or dialogues were inter- 
polated with the news reports. It was astonishing to note the 
clearness and fidelity of the reproduction. Friends recog- 
nised one another’s voices without difficulty. The ae 
of the gramophone needle over the disc after the record һа 
been played through, even the tapping on the mouthpiece of 
the microphone transmitter witha pencil, was distinctly heard 
at a distance of three miles from shore. 

The greatest distance at which the reports from the 
yachts were heard and recorded was four miles, which was 
considered remarkable in view of the height of the “ Thelma’s ” 
spars, and the power of the transmitter on board. Her equip- 
ment comprised a 220 volt generator of 1 kw. capacity, the 
De Forest oscillator and transmitter, and for the receiving 
apparatus an audion detector and “pancake” form of syn- 
toniser or tuner. Her aerial wires led through the roof of 
the wheel house to a small cross-arm on top of the foremast, 
thence to a similar arm on the mainmast. Earth connection 
was at first made to the propeller shafts of her twin screws, 
but, as this was found insufficient, more area was added by 
fastening two sheets of zinc to the yacht's hull at the bow. 

The “ Thelma” is a cruiser yacht of 17:82 tons net, length 
over all 72 ft., width 10 ft. 8 in. beam and 5 ft. draught. She 
carries two 20 Н.Р. Lacy engines and is schooner rigged. Тһе 
telephone dynamo was belted direct to the flywheel of her 
starboard engine, aft, and the rest of the radio apparatus 
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was mounted on a small table in her main cabin convenient 
to all (see Fig. 2). 

On shore 110 volt direct current was available, and this 
was transformed to 220 volts by a motor-generator. This 
current was led through a rheostat and choke coils to the 
oscillator. Connected to this oscillator was a shunt circuit con- 
sisting of a condenser of peculiar construction and a primary 
coil, the exact number of turns of which could be varied at 
will to alter the tune or wave-length of the electrical waves 
which were generated. A second coil within this primary had 
its upper end connected directly to the antenna, or aerial 
wire, while its lower end led first through the microphone 
transmitter and thence to the earth plate. In this way the 
changes in resistance in the microphone produced by the 
modulations of the human voice directly affected the intensity of 
the high-frequency currents, which were continually passing 
from the air wire to the ground plate. Inasmuch as the 
receiver instrument is affected exactly in proportion to the 
strength of the received electric waves, itis evident that every 
variation in the microphone resistance by the voice will be 
reproduced to the listening ear at the distant station by the 
vibration of the telephone diaphragm there. In other words, 
in the De Forest radio-telephone the high-frequency currents, 
or electric waves, play the part of the direct current in 


Fic. 2.— GENERAL VIEW OF TRANSMITTING APPARATUS. 


the ordinary telephone: the ether transmits these waves 
in place of the old-fashioned telephone wire, and the responder, 
or *audion," at the receiver translates these received oscil- 
lations into ordinary telephonic currents, which can affect 
the diaphragm to reproduce speech to the human ear. 
The microphone transmitter and the telephone receiver are 
exactly the same as used in the wire telephone. The “ oscil- 
lator” and the *' responder” are the only new and additional 
features, and the ether takes the place of the connecting wire. 
As illustrating the advantage in point of expedition of business 
of the radio-telephone over the wireless telegraph, it was found 
that from three to four times the number of words could be 
transmitted in a given period of time. The following is a fair 
sample of the service rendered by the installation on the 
“Thelma " :— 


9:574a.m. I will tell you when the first boat crosses the line ——First 
boat is about crossing the line. ——9:59. “ Spray crossed the line at 
9:59. “ Spray" crossed about 25 second after 9:59. 9:59 and 
5 seconds is the exact time, ——(This was followed by gramophone music 
played on the ‘‘ Thelma.”).——Later: Second boat just crossed 10:074. 
First in the cat boat race crossed at 10:014.——‘‘ Cleveland ” finished 
second, time 10:034. ‘‘ Borealis" 10:04}. “ Cleveland finished second. 
What shall I put down for you in the second race? St. Clair 
just crossed 10:074 (repeated often). —— Hello, Frank! We will be back 
in about two hours. Osekita just crossed the line; you spell it, I 
can’t. Time 10:084. 


And so on until the races were finished and the Thelma” 
started back for Put-in Bay dock. At the finish of the regatta 
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the telephone apparatus from the “Thelma” and the Put-in 
Bay shore station was shipped to Toledo, where it is the inten- 
tion of the Radio-Telephone Co. to instal it permanently. 
Here it can be in communication with other wireless telephone 
sets to be installed on vessels sailing Lake Erie. The Great 
Lakes, it is considered, offer the most promising field for the 
first general application of this new invention to the needs of 
a merchant marine, and it is the intention of the company to 
at once enter this promising field. 


GREAT WESTERN RAILWAY.—ELECTRIC POWER 
AND LIGHTING AND THE ELECTRIFICATION OF 
THE HAMMERSMITH & CITY RAILWAY. 

(Concluded from page 714.) 


Track WORK. 


As has been explained above, the system adopted for supplying 
current to the train-collecting shoes is the same as that already in 
use on the Metropolitan and District Railways. There are two 
insulated conductor rails, the positive being 3 in. above rail level 
and 16in. outside the running rail, and the negative conductor being 
14 in. above rail level and in the centre of the track (see Fig. 19). 
The two conductor rails are of an inverted channel section, resting 
at intervals not exceeding 10 ft. on iron-capped porcelain insulators, 
as shown in Figs. 20 and 21. The insulator is fixed to the sleeper 
by small clamps and coach screws. This design leaves the conductor 
rail and insulator free to move up and down relatively to each 
other wben trains are passing, owing to the spring in the sleepers 
and in the road bed. Тһе guards fred to the positive conductor 
rail are shown in Fig. 24. 

The rails, which are 44 ft. 6 in long, weigh 102°8 lb. per yard, and 
have a cross-sectional area of 10 вд. in. They are made of a special 
quality of steel having а conductivity dies to 15 per cent. of that of 
copper. The conductor rails are fished by a joint plate bolted on the 
underside, and are bonded by four laininated copper strip bonds 
(Fig. 25) which are practically protected by the sides of the con- 
ductor rails and the joint plate. At intervals of about 180 ft. the 
conductor rails are anchored by means of special insulators having 
а groove in the iron сар in which a bolt engages which passes. 
through the flanges of the conductor rail, the anchor insulator 
being secured to the sleeper by semicircular clips. The bond ter- 
minals were expanded into the conductor rails by means of hydraulic 
presses which were of two types. One type consisted of a combined 
press and pump, shown in Figs. 22 and 23, which was used when 
the trains were not running, and which could be readily moved 
by means of runners along the surface of the rail and have the 
centres of the rams quickly adjusted to the bond terminals. The 
other type consisted of a specially designed press worked by a 
separate pump, and so arranged that it could be used on the positive 
conductor rail without removing it when trains passed. 

Steel ramps 13 ft. long (1 in 50), made from a bent section of the 
ordinary conductor rail, are normally used at facing ends, and steel 
ramps, 4ft. 6in. long (1 in 9), at trailing ends. At sidings and 
points where the collecting shoes may pass over the rails in either 
direction at a medium speed, steel ramps, 8 ft. long (1 in 25), are 
fitted to each end of all rails. At cross-overs, where the speed is 
less, cast-iron ramps (1 in 8) are fitted. 

At points and crossings the different lengths of conductor rail 
are connected together by rubber-insulated, lead-sheathed and 
armoured cables buried direct in the ground, each end of the cable 
being sealed in a specially designed porcelain terminal cap from 
which a solid copper rod projects. To this projection two flexible 
copper bonds are clamped, the other ends of the bonds being ex- 
р into the conductor rail. Any jumper cable can in this way 

at once disconnected by the removal of two bolts in the clamp. 
Fig. 26 shows the general arrangement of one of the terminal in- 
sulators. The concentric feeder cables from the sub-stations end 
in terminal boxes where they are connected to four jumper cables, 
two positive and two negative, which, in turn, are connected to 
the conductor rails in the same way as the other jumper cables. 

Both positive and negative conductor rails are insulated from 
earth throughout their whole length, but at each sub-station the 
negative is connected to earth through a resistance. On the occur- 
rence of an earth on the positive the potential of the negative con- 
ductor rail may drop to about 600 volts below earth when a cur- 
rent of about 100 amperes passes through the earthing resistance. 

The conductor rails on the ир” line can be connected electric- 
ally from one end of the line to the other, and those on the down 
line can be similarly connected from one end to the other. Cross- 
bond pillars are placed at various points on the line, usually near a 
station, for the purpose of connecting the conductor rails of the 
“ up" line with those ofthe “ down line. Each cross-bond pillar 
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contains a double-pole switch worked by rodding from a lever placed 
in the nearest signal cabin, the signalman being in telephonic com- 
munication with one of the sub-stations. The switch, when closed, 
connects the two positive conductor rails together and the two nega- 
tive conductor rails together, so that the up and down” lines 
are worked in parallel. 
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Fic. 20.— INSULATOR AND PosiTIvE Сомрсстов Ral. 


Section insulators are placed at certain points in the conductor 
rails on each line for the purpose of disconnecting any section of the 
conductor rails when a fault occurs or repairs are necessary. The 
section insulators on the up and down lines are placed oppo- 
site each other in all cases. The section insulator is placed beyond 
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the train on to & dead section insulator or on to the faulty section 
of the line. The section insulator consists of a 315 fl. length of 
conductor rail (in tbe positive and in the negative) which is sepa. 
rated from the conductor rails on the same line at each end by a 
3 in. gap, which is filled in with a hard-wood block. Under normal 
working conditions both ends of the section insulator on the nega- 
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Fie, 21.—IxsULATOR AND NEOATIVE RAIL. 


tive and one end on the positive are connected to the conductor rails 
by heavy copper straps which bridge the hard-wood insulatin 
block and which are easily removable. А section pillar is place 
opposite the insulating wood blocks at the other end of the section 
insulator in the positive conductor rail, and contains two single-pole 


Fic. 22.— RAIL Bonn COMPRESSOR. 


One-eighth full size. 


the cross-over between the “ор” and “down” lines at a railway 
station, so as to leave rather more than а train's length between the 
end of the cross-over and the end of the section insulator. This 
allows trains to be shunted from one line to the other without taking 


Fic. 23.—View oF RAIL BOND COMPRESSOR IN USE. 


switches, one switch for the “up” line and the other for the 
* down" line. Each switch is so connected to the conductor 
that, when closed, it bridges the insulating wood block at the end 
of the section insulator in the positive conductor rail. 


The cross-bond and section pillars are of cast-iron with locked 
doors. The switches in the section pillars are worked by hand. 
Interlocking tablets are provided in the signal cabin in the case of 
а oross-bond pillar, and in the pillar in the case of a section pillar, 
so arranged that when a key is withdrawn the switch is left locked 
in the open position and cannot be again closed until the key is in- 
serted. When the switches are in the closed position the keys 
cannot be withdrawn. 

At the electrical boundary at Bishop’s-road two disconnecting 
pillars are provided, one for the up line and the other for the 
* down” line. Each pillar has two switches, one for connecting 
the positive, and the other the negative conductor rail to the corres- 
ponding rails on the Metropolitan Company’s system. These switches 
are kept open at all times except when it is arranged that, under 
emergency, the two systems can be connected together. The opposite 
end of each section insulator at the boundary has the positive and 
5 conductor rail connected up through a resistance instead 
of by the copper straps used at other section insulators. The resis - 
tance is only in circuit as a train passes from the Hammersmith 
and City line to the Metropolitan lines, or vice versa, and is re- 
quired to prevent an excessive rush of current from the one system 
to the other. Under the emergency referred to above, the resis- 
tances can be short-circuited by copper straps. 

Short lengths of conductor rail, similar to the section insulators, 
but only 40 ft. long, are provided on the up” and down lines 
opposite Shepherd's Bush and Royal Oak sub-stations so as to 
separate the sections fed by the different feeders. Straps are also 
provided for bridging the insulating wood blocks at the ends of 
these short sections if required. 

Normally, the lines are supplied from the two sub-stations at 
Shepherd’s Bush and Royal Oak in parallel. When the two sections 
are worked separately they are divided by means of a section insu- 
lator between Westbourne Park and Notting Hill stations. 


ELECTRIC TRAINS. 


For the service between Hammersmith, Kensington (Addison- 
road), Aldgate and Whitechapel 20 electric trains have been pro- 
vided by the Great Western and Metropolitan Railways. The cars 
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апа all the terminals and cables at the back of the board are readily 
accessible by opening a door in the luggage compartment. The 
motors are of the G.E. 76 type with two bearings on the main axle 
and supported from the outside of the fixed bolster of the bogie 
frame by a special nose cast on the motor frame. The contactors 
for operating the various motor circuits are placed in boxes bolted 
to the underframes of the cars and readily accessible by anyone 
standing at the side of the cars. The resistances are also hung 
from the underframe under the centre of the car, where they are 
suitably protected from accidental injury, but get sufficient venti- 
lation to keep them quite cool in ordinary working. Each pair of 
motors when starting the train is connected in series with suitable 
resistances which are cut out in four steps until each pair of motors 
ів connected direct in series across the full voltage supply. By an 
ingenious method cf arranging the switches each motor is then 
риме connected with a suitable resistance across the full 
voltage without any interruption to the supply occurring. The 
resistances are then cut out in four steps until the full parallel posi- 
tion is obtained. To effect this result 14 contactors with suitable 
interlocking contacts are required for each pair of motors. The 
controller is fitted with the deadman's " handle so arranged that, 
should the driver release his hold, once the reverser handle has 
been put to the forward or reverse position, the controller current 
is cut off and all contactors open, cutting off current to the motors, 
and the brakes are applied throughout the train. The circuit- 
breaker switch is so arranged that the circuit-breakers can be tripped 
with the controller in any position, but they cannot be set again 
until the controller handle is in the “ off” position. The main con- 
troller handle can be locked in the “off” position by setting the 
reverser handle in a position midway between forward and reverse, 
but it is not possible to move the reverser handle into this position 
unless the main controller is in the off position. When in this 
mid-position the reverser handle can be removed from the controller, 
but not otherwise. The eight motors are capable of accelerating а 
fully loaded train at the rate of 1:6 ft. per second with a track vol- 
tage of 600, the momentary maximum current per motor not 
exceeding 820 amperes, while the average maximum is about 280. 
The motors are capable of attaining a train speed of 40 ft. per second 
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are of the closed vestibule type, with doors only at the ends and 
sides of the vestibules, the car frame being stiffened by a partition 
half-way along its length. Each train is composed of six cars, ap- 
proximately 52 ft. long by 8 ft. 9 in. extreme width. Each car is 
carried on two four-wheel bogies, those of the front and rear cars 
each being equipped with two motors. The train has a total seating 
capacity of 320 passengers, with additional room for about 160 pas- 
sengers standing, making a total passenger load of 30 tons, while 
the train itself unloaded weighs about 174 tons with electrical 
equipment complete. The two centre cars are divided into two 
portions, one portion of each being reserved for first-class non- 
smoking avd smoking passengers; the rest of the train is divided 
equally between third-class smoking and non-smoking passengers. 
-The driver's compartment is at the front end of each motor car, 
and immediately behind this is a luggage compartment 8 ft. 4 in. 
long. The side frames and roof of the cars are made of wood, built 
on steel underframe, while the seats and other interior fittings are 
made as nearly fireproof as possible, the floors being of Paris patent 
plastic cement. ‘The cars are fitted with central buffers and auto- 
matic couplers. 

The electrical equipment is of the B.T.-H. “ M" multiple control 
type, the eight motors on the train being controlled from one or other 
end of the train in whichever direction it happens to be going. Posi- 
tive and negative train cables have been fitted throughout the train, 
as well as the 10-core multiple control cable, in order to avoid inter- 
rupting the supply of current to the motors and to the lights in the 
train where gaps occur in the conductor rails. A switchboard is 
fitted in the driver's compartment on each motor car by which the 
main or control circuits to either pair of motors under that car can 
be cut off if desired. On this ewitehboard is also placed a switch 
for setting and tripping the motor circuit-breakers throughout the 
train, as well as double-pole switches for the supply to the con- 
troller and compressor. This switchboard is fixed in the wall 
between the driver's compartment and the luggage compartment, 
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within 40 seconds of the start, and the energy consumed on the 
trip from Hammersmith to Aldgate and back does not exceed 
75 watt-hours per ton-mile. Westinghouse air brakes are fitted 
throughout the train, as well as hand brakes in the motor cars. Ап 
electrically driven air compressor is provided under each motor car 
with an automatic governor which switches on the current when 
the pressure falls below 701b. per square inch, and opens circuit 
when the pressure has risen to 90 lb. 

The trains are lighted and heated throughout by electricity, and 
by means of а change-over switch each car can belighted separately 
by flexible cables from the trolley wires in the shed, without making 
the shoes or other main circuits alive. 


TRAIN SHEDS. 


The 20 electric trains are accommodated in new sheds built by 
the Great Western Railway Co. at Hammersmith. The large shed 
takes 15 trains and the small shed 5 trains. At the side of the 
small sh.d two roads run into a repair shed, particulars of which 
are given below. Inspection pite are provided under all the motor 
cars in the large shed and throughout the small shed and repair shed. 
The buildings are of red brick, the roof, which is partly glazed, 
being supported by steel principals. Roller doors are fitted to the 
entrance of every bay. Offices and stores are being provided at the 
south end of the repair shed, and mess rooms, &о., for the staff in the 
grounds outside. Electric current is supplied to the trains through- 
out the large and small sheds by means of positive and negative 
overhead trolley wires, which are supported by wooden battens 
and bridge hangers from lines of Н” joists placed above, and 
slightly to the side of, each track and bolted to the underside of the 
roof principals. Current is collected from these trolley wires 
by means of small trolleys on four wheels which run on the 
bottom flange of the joists &nd to which are attached grooved 
rubbing contacts or collectors mounted on springs and insulators. 
From these collectors the current 18 conveyed to the trains by 
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means of two flexible cables bound together with leather braiding 
and reinforced by a stranded steel wire. To the bottom ends of 
the cables are attached the standard train cable plugs which 
allow a connection to be made to either end, or either side, of any 
саг, and by means of a special attachment it is impossible to insert 
the plug in the train in such a manner as to reverse the polarity of 
the circuits. As the sockets on the trains are not arranged to allow 
the plugs to pull out in an upward direction, a safety coupling has 
been inserted in each pair of cables which breaks the circuit and 
releases the trolley from the train should the latter run right out 
of the shed without detaching the trolley. The overhead trolley 
wires receive current from distributing bars running across the 
north end of the large and small sheds, each pair of wires being 
fed through a D.P. isolating switch so that the supply to any line 
can be cut off, or any necessary repairs can be carried out without 
interrupting the supply to the other lines. Along the south end of 
the large and small sheds are equalising bars to which each pair of 
trolley wires are connected, also through isolating switches. These 
equalising bars are brought down to the south-east corners of 
the large and small sheds to double-pole switches, the lower terminals 
of which are connected by armoured cables to the positive and 
negative conductor rails in the yards outside the sheds. These 
rails are normally disconnected from the conductor rails on the 


) apse Bee al a ete E оир 


RUBBER TAPE 
COMPOUND 


Fic. 26.— CABLE TERMINAL. —- One-sixth full size. 


main lines so that all current used for shunting, as well as in the 
sheds, is measured by a special wattmeter fixed on a switchboard 
in the north-west corner of the large shed. On this switchboard 
are also fixed circuit-breakers connecting the two concentric feeders 
from the sub-station to the distributing bars in the sheds, and two 
double-pole quick-break switches connecting the same feeders to 
the conductor rails on the main lines just outside the sheds. 

The repair shop is fitted with a 15 ton electric crane running the 
whole of its length. The three motions of the crane are worked by 
three separate series-wound motors, supplied with current at 600 
volts from the distributing bars in the small shed. The controllers, 
which are of the tramway type, are placed in а horizontal position 
at one end of the crane girders and are operated by ropes from the 
floor level, springs being fitted to return each controller to its off 
position as soon as the ropes are released. The crane is fitted with 
a mechanical and an automatic electric brake, either of which will 
hold the full load on the hook. A special cradle has been provided 
with the crane for lifting one end of a car off its bogie, so that the 
latter may be changed or other repairs executed. 

Wheel and axle turning lathes have been installed as well as 
smaller lathes, drilling and shaping machines and other tools re- 
quired for carrying out all ordinary running repairs. A wheel 
press is not provided, as it is intended that work of this description 


should be done elsewhere. The two large lathes are each driven 
by separate motors of the three-phase squirrel-cage type, the motors 
being rated at 11 н.р. and 74 н.р. The smaller tools are worked in 
groups from overhead shafting driven by similar motors of various 
sizes. The three-phase supply for these motors is obtained from a 
distributing centre situated at the side of the large shed. From 
there also current is supplied for lighting the sheds. Arc lamps are 
suspended with lowering mechanism from the roof principals 
throughout the sheds, and plugs are provided in all the inspection 
pits to enable hand lamps to be used under the cars. 


TELEPHONE SYSTEM, 


A very complete system of telephonic communication has, of 
course, had to be provided throughout the whole system of elec- 
trical supply. At the generating station and at each of the three 
sub-stations an exchange switchboard is installed, and each of the 
distributing centres, railway stations, signal cabins and section 
switch pillars can communicate direct with one or other of the 
four exchange switchboards, and can thence be plugged through 
to any of the remaining switchboards. In addition to the exchange 
switchboards, three telephone instruments are installed at the 
generating station and at each of the three sub-stations tor direct 
communication between the main H.T. switchboards. 

The buildings for the generating station, sub-stations, distributing 
centres and inspection chambers have been provided under the 
supervision of the Great Western Railway Co.’s engineers, who were 
also responsible for the trench work in connection with the system 
of cables. The whole of the rest of the work in connection with the 
generating station, sub-stations, distributing centres and cable work 
was carried out to specifications prepared by Messrs. Kennedy & 
Jenkin, acting as consulting engineers to the Great Western 
Railway Co., and under their supervision. 

The rolling stock was constructed to a specification prepared by 
the locomotive department of the Great Western Railway and the 
carriage and waggon department of the Metropolitan Railway Co. 
The electrical equipment of the trains was carried out to a specifi- 
cation prepared by Messrs. Kennedy & Jenkin, acting as consulting 
engineers to the Great Western Railway Co., and Mr. Thomas Parker 
acting as consulting engineer to the Metropolitan Railway Co. 

The car shed has been provided and the permanent way equipped 
under the supervision of the Great Western Railway Co.’s engi- 
neers. The electrical equipment of the line and of the train sheds 
was carried out to specifications prepared by Messrs. Kennedy & 
Jenkin, acting as consulting engineers to the Great Western Rail- 
way Co., the laying, bonding and jointing of conductor rails being 
done by the Great Western Railway Co. 

Among the main contractors we may mention the following: 
Babcock & Wilcox (Ltd.) for boilers and pipe work ; Spencer & Co. 
(Ltd.) for conveyors; Aiton & Co., pipework and water softening plant; 
Belliss & Morcom (Ltd.) for main and auxiliary engines and con- 
densing plant, the Electric Construction Co. (Ltd.) for engines, 
generators and condensing plant, L.T. switchboards at sub-stations 
and static transformers; the British Thomson-Houston Co. (Ltd.) 
for switchboards at Park Royal and sub-stations and electrical 
train equipment; the Klein Engineering Co. (Ltd.) for cooling 
towers, Marshal, Fleming & Jack for overhead travellers; Siemens 
Bros. & Co. (Ltd.) for cables; Bruce Peebles & Co. (Ltd.) for motor 
converters; the Tudor Accumulator Co. (Ltd.) for storage batteries ; 
the Metropolitan Amalgamated Railway Carriage & Wagon Co. 
(Ltd.) for rolling stock; and the Westminster Engineering Co. (Ltd.) 
for lighting, telephone and bell circuits. Switchboard instruments 
were supplied by Chamberlain & Hookham, Elliott Bros., Everett, 
Edgcumbe & Co. (Ltd.), Evershed & Vignoles, Ferranti Limited, 
Nalder o & Thompson (Ltd.), and the British Thomson- Houston 
Co. (Ltd.). 

We are indebted to Messrs. Kennedy & Jenkin for the parti- 
culars here given, and for placing drawings and photographs at our 
disposal, 


NOTE ON TUNING IN WIRELESS TELEGRAPHY.* 
BY SIR OLIVER LODGE, D.SC., F.R.S. 


Summary. — In these notes the author deals with the characteristics of 
8 tuned arc station as distinct from a“ spark station. 


The principles of tuning were clearly explained at Mr. Duddell's 
lecturet, and I shall assume them known; but it is not to be 
supposed that the application of these principles requires the arc. 
SuHicient tuning for all practical purposes can be obtained by using 
the right kind of spark. It is possible to use too long a train of 
waves, in which case the latter half of the train will undo what the 
former half has begun, in analogy with beats. Thirty or fort 
swings can be easily got by a spark, and that is enough for practi 
requirements 


* Abstract of a Paper read before Section G of the British Association 
at Leicester, August 6, 1907. 
{ The Electrician, Aug. 9th, р. 684. 
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Kind of Spark.—A non-tuned station puts all the energy into a 
single snap, во as to produce a single discontinuous pulse calculated 
to affect every kind of station within the range of its power. For a 
tuned station this sudden snappy spark is to be avoided. The ideal 
arrangement is a spark of a sufficient number of alternations, of 
approximately equal strength, no one of which is sufficient to operate, 
but such that the accumulated influcnce of all of them is powerful. 
Instead, therefore, of the clean polished metal knobs in fresh or 
compressed air, which are suitable for a snappy spark, a tuned 
station may employ a series of points enclosed in ionised air so as to 
maintain conduction as long as possible. The maintenance is also 
assisted by using an alternator with a curve of the right shape—not 
а sine curve, but a high-shouldered curve—so as to keep up the 
stimulating potential for a sufficient time. It is this kind of spark 
which, at the Lodge-Muirhead station at Elmer’s End, was photo- 
graphed by Mr. Duddell in a revolving mirror, and exhibited in 
his lecture. 

Effect of the Earth.—But attention to the spark alone is not suffi- 
cient; it is necessary to eliminate the influence of the earth. For 
the snappy or non-tuned emission, such as was employed by Mr. 
Marconi for great distances, it is convenient to use an elevated wire 
on the one hand and the earth on the other, but for a tuned station 
this is not appropriate. A tuned station requires two capacity 
areas, both elevated above the earth, as published by me in 1897. 
These capacity areas are usually horizontal frames, of shapes de- 
vised by my friend and partner, Dr. Alexander Muirhead, who has 
found that there is a best position for the lower aerial, such that the 
capacity isa minimum. It was under these circumstances that the 
photograph above spoken of was taken, and the sending efficiency 
is most marked. 

If the lower aerial be too much raisec, the radiating power 
diminishes ; if it be lowered, the train of waves is shortened until, 
when it is allowed to touch the earth—still more, if it is connected 
with the earth—there is hardly any train of waves at all, and the 
discharge is almost dead-beat. There is а great advantage in thus 
getting rid of earth contacts, inasmuch as variations of moisture 
and uncertainties of the soil do not enter in to confuse the problem 
and throw the tuning out. But even if the earth remained con- 
stant it would be deleterious; it seems by its resistance to damp 
out the vibrations and shorten the train of waves, in so far as it 
is allowed to exert any influence. 


Method of Receiving from a Distant Tuned Station.—The first 
thing is to tune up the receiver accurately. This can be done by a 
Duddell radio-micrometer, which measures the received energy 
satisfactorily, although it is very small. Tuning is altered until the 
reading on this micrometer rises to a high value; then the receiving 
apparatus is purposely made insensitive, so that the coherer will 
only respond to this high value: in other words, to the top of the 
curve. The message can then be received from the desired station. 
If the receiving apparatus were left sensitive it would be affected 
violently by the desired station, but it would pick up a number of 
disturbances from other stations. By working at the top of the 
curve it feels the desired station alone. 


Perfection of Tuning.—In this way it was possible to receive at 
Hythe from Elmer’s End, while a much more powerful and nearer 
station at Dover was making a disturbance which was entirely 
eliminated. It is easy to hear the ships in the Channel, but it was 
also easy to tune everything out and listen to the desired station alone. 
A 5 per cent. change could be made to throw this out and throw a 
neighbouring one in ; but in practice it would be undesirable to try 
to work guite so closeasthat. With changes of that order of magni- 
tude, however, several neighbouring sending stations can be made 
to send to several neighbouring receiving stations without inter- 
eee That is to say, diplex telegraphy is possible, though not 

uplex. 

Tuning at the Sending End.— In order to economise power, it is 
desirable to have every part tuned. The aerials connected through 
the secondary of a peculiarly-made Ruhmkorff coil constitute one 
oscillating system of a low frequency, to correspond with an ordi- 
nary commercial alternator which excites them. When the swing 
is worked up they burst through the spark gap, short-circuiting out 
the Ruhmkorff and giving excessively тар oscillations, which аге 
the ones transmitted. These are picked up by the receiving station 
and transferred at constant frequency into a closed air-condenser 
circuit, which, when its swings reach a maximum, overflows into the 
coherer. This is called the overflow method," and was described 
by me in 1889 and 1891. 


Ratio of Received to Emitted Energy.—Theoretical calculation 
shows that the energy received, compared with energy radiated, 
depends on the cube of the linear dimensions of emitter and re- 
ceiver, if they are alike, and likewise on the cube of the distance 
between them. Measurements made with the radio-micrometer 
confirm this estimate approximately, the value in one series of ex- 
periments being 10-®. Although this is a small fraction, the accu- 
racy of tuning is such that messages are sent between Burma and 
the Andaman Islands—a distance of about 800 miles—with less 
than a horse-power. 
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Other Precautions.—To get such a result, precautions must be 
taken to avoid damping out the oscillations, not only by elevation 
even of the lower aerial above the earth, but by using appropriate 
conductors for these excessively high frequencies. To this end the 
wires are finely subdivided into insulated strands and consist of a 
great cable or bundle of thinly-insulated No. 40 wires, and the various 
self-inductions and other arrangements for effecting tuning are 
similarly wound. The tuning capacities are also arranged so as to 
be continuously adjustable, without pegs or discontinuities; and 
every kind of broken or uncertain contact is scrupulously avoided. 


EXPERIMENTAL DETERMINATION OF RESISTANCE 
ТО ALTERNATING-CURRENTS AND OF EQUIYA- 
LENT PERMEABILITY OF RAILS.“ 


BY L. LICHTENSTEIN, 


In the spring of 1905 the author was commissioned by the 
Siemens-Schuckert Works to carry out on the Marienfelde-Zossen 
military line & number of measurements, having for their primary 
object the determination of the resistance of the rails to alternating 
currents of various strengths and frequencies. The continuous- 
current resistance of the rails was also measured for the sake of 
comparison. The importance of being able to predetermine the 
drop along the overhead line and rails need hardly be pointed out, 
and the experiments in question were undertaken with the desire to 
obtain sufficient experimental data to render an approximate calcu- 
lation of this kind possible. | 

Maxwell has given the following formula for the self-inductance 
L, in absolute electromagnetic units, per unit length of a circuit, 
consisting of two straight parallel cylindrical conductors, having 
permeabilities и, and иа, radii R andr, and placed a distance p apart 
in a medium of permeability po :— 


1 — R)(p— 
1204 loge RE, ; 


(1) 

If the conductor of radius r be of copper, that of radius R of iron, 
and if the medium surrounding the conductors be air, the above 
formula becomes 


—1 Em) | 
L 101+ abe. 15 ae (2) 


This formula is based on the assumptions that both conductors 
are cylindrical, that the current is uniformly distributed over their 
cross-sections, and that the permeability д of the iron conductor is 
constant. These assumptions do not hold good in the case 
of a circuit consisting of an overhead copper wire and rails 
used as return conductors. Hence if (2) is to be used for 
the purpose of caloulating the inductive drop, и must be given a 
value which is conveniently termed the equivalent permeability of 
the rails, and which it was one of the objects of the present investi- 
gation to determine. In using formula (2), R and r would be taken 
to denote the radii of circles whose areas are equal to the areas of 
the conductors. 

Some preliminary experiments, in which a cylindrical copper rod 
was used as one conductor and a cylindrical rod of steel as the 
other, yielded values of the equivalent permeability ranging from 
about 80 to about 70, the value decreasing with increase of fre- 
quency or current. The frequencies employed were 25 and 50. 
The ratio of the alternating current resistance r, of the steel con- 
ductor to its continuous current resistance r, varied from about 
7 to about 25, increasing with increase of frequency and decreasing 
with increase of current. 

The following table contains a brief summary of the results 
obtained on the Marienfelde-Zossen line under various conditions :— 


Frequency. | Current, amps. | falre Equivalent permeability д. 
58 5 49 434 8:0 
487 153-8 5:55 12 
28:2 62:5 2:85 14:8 Rails bonded with 
25:4 108:4 3:76 15:0 copper bonds. 
19:4 86:4 2:5 16:0 
17:3 123:2 2-93 19:3 
58:6 35 2:68 9 : 
48:6 152 3:42 8: А 
98-4 46.2 1:94 11-0 Rails not bonded. . 
25°7 169 2:2 144 


The rails on the Marienfelde-Zossen line have a cross-section of 
about 5,160 sq. m.m. 


* Abstracted from the Elektrotechnische Zeitschrift. 
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BLECTRICITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engi- 
noering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have boen carefully 
corrected, and are now obtainable complete (with Index) in com- 
pact book form, printed on hard paper, price 7/-, post free 7/6. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect group of engincering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


JOINT ELECTRICITY AND TRAMWAY COMMITTEES. 


Probably one of the weakest points in municipal under- 
takings is the fact that a municipality so often deals in 
paper figures. A municipality, in fact, is apt to be one of 
its own largest consumers, and for that reason it is often 
difficult to determine whether the financial results are 
satisfactory or not. The problem which is most generally 
under consideration is: What is the cost per unit under 
certain given conditions? And closely connected with this 
is the further question: What should be the profit to the 
municipality ? and, possibly, Should there be any profitat all ? 

The consumers of a municipal electricity works may 
generally be divided into three classes—the general public, 
municipal tramways, and public lighting departments. The 
first class causes no difficulty, since it is composed of 
consumers who are handled in the same way as they would 
be by any trading concern. When, however, we consider 
municipal tramways and public lighting the case is different. 
The undertaking may be regarded as a whole (and, in fact, 
it must necessarily be regarded from this point of view 
eventually), or it may be regarded as split up into sections, 
each of which should work on a paying basis apart from the 
others. Thus the revenue obtained from municipal tram- 
ways should more than defray all costs incurred by giving 
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а supply to the tramways alone, after taking account of 
any benefits resulting from combined working with other 
departments. In taking such a view of a municipal under- 
taking it is, of course, necessary to allocate various capital 
costs and running charges before it is possible to arrive at 
a true result. 

Although specialisation in departments may be desirable 
to some extent, it is undoubtedly a mistake to carry such 
specialisation too far. The effect of doing so has recently 
become evident in rather an unfortunate way at Leeds, 
where specialisation is carried so far that the Council have 
one electricity works for supplying light and another 
electricity works for supplying municipal tramways, and 
there appears to be very little harmonious working between 
the Electricity department and the Tramways department. 
So much is this the case that when the Electricity com- 
mittee desired to extend the mains to an outlying district 
at a cost of about £15,000, the Tramways committee con- 
tended that the supply to this district could very well be 
given by a tramway feeder already in existence; that any 
possible variation in pressure could be overcome ; and that 
a supply could, therefore, be given very much more cheaply 
by the Tramways departinent than it was possible for the 
Electricity department to give it. The Electricity com- 
mittee were, however, unwilling to accept the offer. 

That it should be possible for a situation of this kind to 
arise shows how absurd the duplication of municipal 
trading departments can become. The fact that one com- 
mittee gets very good or very bad terms out of another does 
not in any sense inake a municipal undertaking a financial 
success or otherwise. If prices are too high, a certain 
section of the ratepayers may suffer; if, on the other 
hand, prices are too. low, there may be an absolute 
loss which must be met out of the rates. It is, therefore, 
better that competition of this kind should be avoided 
altogether, and that the whole question of electrical gene- 
ration, at least, should be in the hands of a single com- 
mittee. Whether there should be a Public Lighting 
committee and a Tramways committee in addition to look 
after points which are essentially concerned with public 
lighting and with tramways respectively is a subsidiary 
question; but, in any case, the Electricity department 
should be managed by a committee capable of taking a 
broad view of all the circumstances upon which the success 
of electricity supply for all purposes depends. 
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REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


ae 
Wireless Telegraphy for Amateurs. By R. P. Howonavz-GaAHAM. 
(London : Percival Marshall.) 160 pp. Price 2s. nett. 

To the amateur who has had some experience in the con- 
struction of electrical apparatus Mr. Howgrave-Graham’s book 
opens up a field of great possibilities, for it gives directions 
which should enable him to erect a complete wireless telegraph 
installation which will maintain communications over a dis- 
tance of several miles. The only instruments described in а 
practical manner are modified forms of the Lodge-Muirhead 
and of the Marconi apparatus. In adhering to two simple 
types the author shows his wisdom, as an attempt to go into 
the constructional details of a greater number would have re- 
sulted either in too much condensation or in a book of far 
larger dimensions. Even as it is the amateur who works 


conscientiously through chapters III. and IV. will find that 
he has undertaken a considerable task, though it is one which 
will amply repay him both by its great intrinsic interest and 
from the excellent training it will give him in accurate work- 
manship and patient experiment. The book is well written, 
giving, as it does, clear and concise remarks on theorics coupled 
with thorough and extended descriptions of practical details ; 
the scale drawings and photographic reproduction of the 
actual apparatus used by the author are also good. 


Drahtlose Telephonie. By Ernst Rummer. (Berlin: Ernst Ruhmer.) 
Pp. 144. 


Mr. Ruhmer's most interesting book is divided into two 
sections, the first dealing with methods of wireless telephony 
based on Graham Bell’s photophone, in which the transmission 
is by means of light or heat energy, and the second describing 
more recent systems in which electrical waves of greater length 
are used. 

The construction of the photophonic apparatus and the 
results obtained with it are carefully gone into, and descrip- 
tions of many experiments are given, 1п the more recent of 
which the range was greatly increased by the use of a sensitive 
arc as transmitter. In fine weather speech was audible at a 
distance of from 15 to20km. These systems suffer, however, 
from their inability to communicate round corners, which 
limits their application to so small a field that they can hardly 
be looked upon as practical means of communication unless in 
very exceptional cases. 

The modern electrical methods, which are described in the 
second part of the book, stand on quite a different plane. 
They are as powerful as wireless telegraphy, and it would be 
rash to suggest a limit beyond which wireless telephony will 
not be possible, even in the next few years, by their means. 

The author’s treatment is at once scientific and popular. 
Very little mathematical work is included, and, though the 
theory of the sensitive arc is carefully explained, it is by 
graphical rather than algebraical methods that the relations of 
the various factors concerned are obtained. Commencing 
with the closed-circuit systems used by Gavey and others, the 
author passes to the open-circuit arrangement described by Dol- 
bear, and then through the various modifications of the spark 
method to the utilisation of the unstable arc as transmitter. 
It is obvious that, as the frequencies of the sound vibrations 
which constitute the upper harmonics of ordinary speech and 
give their special characters to the various vowel and con- 
sonant sounds range as high as ten or twenty thousand per 
second, it is quite useless to attempt telephony with a coil 
which gives only а few hundred sparks in that time. The 
methods by which this difficulty have been overcome are 
described in detail. The first is that of increasing the 
rate of sparking by the use of an alternator and large 
inductances. By this means as many as 20,000 sparks 
per second have been obtained. This stream of sparks is 
then broken up into groups, through the action of a tele- 
phonic transmitter. In the recciver any type of self-acting 
detector may be used. Many photographic records, taken 
with a revolving mirror, are given, which show the groups of 
sparks corresponding to various tones. Next come the methods 
in which the interrupter is an arc rendered unstable by proper 
adjustment of the voltage and series resistance, and by the 
employment of a magnetic “blow-out.” Finally, the most 
modern and most promising system, in which the arc itself is 
employed, without a secondary spark, is treated in a thorough 
and workmanlike manner. All the known methods are dis- 
cussed, and the theory of the unstable arc is explained and 
illustrated in a simple but satisfactory manner. The line 
diagrams and photographic reproductions, with which the 
book is lavishly illustrated, are on the whole very good, though 
some of the latter are rather worn, or badly printed, while 
some of the cuts in the earlier part of the book are obviously 
contemporaneous with the subjects which they illustrate. 

Mr. Ruhmer must be congratulated on being the first to 
produce a connected and systematic work on this latest elec. 
trical advance, of which he is himself one of the pioneers, and 
for the care which he has taken in giving references to some 
hundreds of original Papers and patent specifications dealing 
with the subject. 
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INSURANCE AND INSPECTION OF ELECTRICAL 
MACHINERY. 


We have received a copy of the report for the year 1906 of 
Mr. M. Longridge, chief engineer to the British Engine, Boiler 
& Electrical Insurance Co. The report is divided into the usual 
sections: (1) Insurance and inspection of steam, gas and oil 
engines. (2) Insurance and inspection of electrical machinery. 
(37 Insurance and inspection of boilers. (4) Boiler explo- 
sions, collapses and mishaps, and abstracts of Board of 
Trade reports. It concludes with an account of the trial of 
a 500 B.H.P. Diesel oil engine at the works of the makers. It 
is noteworthy that in section (1) the rate of breakdown among 
steam engines is as high as 1 in 81 of the engines insured, 
whilst among gas and oil engines it is only 1 in 124. 
Mr. Longridge's explanations of this are as follows: (1) Gas 
engines have fewer parts than steam engines ; (2) these parts 
are, on the average, much smaller than the parts of steam 
engines of the class which are insured ; and (3) gas engines 
cannot be habitually subjected to stresses much heavier than the 
parts are designed to bear. A considerable increase is re- 
corded in the electrical branch of the business, the number of 
dynamos and motors insured having increased by 15 per cent. 
It is pleasing to note that the percentage of breakdowns has 
decreased, and the average cost of same is also lower. А large 
number of motor-starting switches are being insured, and it is 
only recently that the advantages of doing so have been 
realised by the owners. The breakdowns of these switches 
have increased quite out of propor.ion to the number of in- 
surances, butit is hoped that a more satisfactory result will be 
obtained after а year or two of regular inspection. 

The rate of breakdowns during 1906 was for dynamos 1 
in 16 and for motors 1 in 8:2. The rate of breakdowns was 
twice as high for continuous-current machines as for alternating- 
current machines, but the cost of repair per breakdown was only 
about one-half in the former case. This is considered to be 
due to the relatively large sizes of the alternators. The com- 
pany's experience leads to the belief that a considerable number 
of commutators not of British manufacture are sold in the British 
Isles, and that a number of them are of very stinted dimensions, 
so that there is little margin for wear. The proportions in which 
the various parts of the machines are thought to have given 
way are set out in the following tables :— 


Part which is believed to have failed first. 1 100 Rane: 
Armatures and rotors......per cent. 58 50 .... 48 44 
Magnet coils and stators.... ^ 6 11.... 13 14 
Commutators and brush gear я 25 20 .... 28 28 
Miscellaneous ............ ыз 16 19 11 14 

10) 100 100 100 

Starting switches and controllers. 1905. 1906. 
Resistance coils ti per cent. 48 .... 48 
Contacts and switch arms............. А 2 15 .... 10 
Automatic apparatus .................. 15 13 .... 17 
Miscellaneous q š T 24 .... 25 
100 100 

The causes of these breakdowns were probably as follows :— 

. Dynamos. Motors. Starters. 
Accidental ..............per cent, 1B tease 9-2. 22 
Dirt and neglect .......... „, I4 as 19 4v 11 
Age and deterioration .... „, РОТОР 20 es 23 
Bad workmanship and design „ 28 iis 18 ters 9 
Overloading .............. 45 O suas ere 7 
Unascertained ............ i5 3 . 28 

100 100 100 


The following typical examples have been selected by way of illustration 
from among the breakdowns of the year :— 

1. Two-pole compound-wound dynamo, giving 55 amperes at 230 volts 
when running at 1,070 revs. per min. The dynamo was driven by 
countershafting and belting from a steam engine. While cleaning the 
engine the attendant disturbed the governor and pulled it to its lowest 
position, where it stuck. The engine began to race, and before it could 
be stopped the dynamo attained sufficient speed to cause sparking severe 
enough to fuse the copper. gauze brushes and the surface of the commu- 
tator. Many of the lamps in connection with the dynamo were destroyed 


by the high voltage resulting from the increased speed, but the armature 
was not damaged. 


2. Four-pole shunt-wound open-type dynamo, five years old, giving 
65 amperes at 275 volts when running at 700 гета, per miu. The magnets 
were placed, as it were, at the ends of the arms of a St. Andrew's cross. 
The ends of consecutive coils were permanently soldered together, 
forming loops from coil to coil. 

While the dynamo was running in parallel with a battery the connec- 
tion between the two lower magnet coils was broken, probably by a blow 
from a broken armature binder (for one of the binders was afterwards 
found broken). The magnetic field thus being destroyed, the dynamo 
coased to generate, and short-circuited the battery. Fortunately, the 
attendant switched off the dynamo before the armature was burnt out, 
and the only damage done was to some of the connections between the 
battery cells, There was a reverse-current cut-out switch in connection 
with the dynamo, but for some reason or other it failed to act before the 
attendant pulled out the dynamo switch. 

The case is described not because it is at all unusual, but to draw atten- 
tion to the necessity of carefully protecting. the connections between the 
magnet coils of shunt-wound machines. The wires in the coils are 
necessarily fine and easily broken, therefore the loops linking coil to coil 
should be formed of substantial strips of copper, or should be carried in 
or attached to some substantial structure which cannot be broken by a 
light blow or dragged down by a duster. 

8. Four-pole enclosed compound-wound motor-generator, forming what 
is known in the printing trade as the teaser of the Bullock equipment 
of a printing machine. 

The machine is driven by a 30н.р. motor, which, under the ordinary 
working conditions, receives current direct from a 400 volt supply. When 
threading the paper through the rolls, or ‘‘ inching in,’’ as it is called, 
& dead-slow speed is required. The motor then gets its current from the 
„teaser, which generates at 100 volts only. Supplied at this voltage, 
the main motor can, by means of a controller, start the printing machine 
quite slowly, and gradually increase its speed as required. When suffi- 
cient E is attained, the teaser is thrown out, and the motor 
switched direct on to the 400 volt supply, after which the full speed is 
got up by varying resistance in the armature and shunt circuits. 

One day the teaser suddenly gained sufficient speed to burst the 
binding wires and throw off the conductors. | 

The cause could not be ascertained. When the inspector arrived he 
found the shunt was connected and in order, and a spare armature put 
in as soon as the damaged one was taken out, ran satisfactorily. 

4. Semi-enclosed 3 в.н.р. shunt-wound motor, taking current at 
400 volts, А coating of oil and fluff inside the motor caught fire, and 
burnt the insulation of one of the magnet coils. The girls who were 
working in the room extinguished the fire by pouring a bucket of water 
into the motor casing. The cause of the fire was accumulation of 
inflammable dirt, owing to neglect of cleaning. 

5. Three-phase protected motor of 20 B. H. ., taking current at 440 volts. 
Periodicity, 40 per second ; speed, 770 revs. per min. 

Owing to neglect of lubrication, the bearing at the pulley end of the 
rotor shaft got hot, and the white-metal lining was melted, and ran out. 
The end of the shaft dropped sufficiently to bring the rotor into contact 
with the core of the stator, and both rotor and stator windings were 
damaged, and had to be re-wound. There was no oil gauge upon the 
bearing. 

6. Four-pole semi-enclosed shunt-wound 5 н.р. continuous-current 
motor, one year old, receiving current at 230 volts, and running at 1,300 
revs. per min. 

Owing to wear of the shaft bearings, the armature came into contact 
with the pole faces, rubbing the insulation off the conductors and short- 
circuiting them. The wear was very rapid, for one of the company's 
inspectors examined the machine a fortnight before the breakdown, and 
found the armature central, with zu in. clearance all round. The bear- 
ings were of gunmetal without white-metal linings and must have been 
ull of grit or left without oil to wear 80 rapidly. 

7. Semi-enclosed continuous-current shunt-wound motor, 2:5 K. v., con- 
nected across the outer and middle wires of a three-wire system having a 
difference of potential of 460 volts between the outer wires. The middle 
wire and the frame of the motor were earthed. Owing to a deposit of oil, 
carbon dust and soot upon the insulating washer separating the commu. 
tator segments from the clamping ring, a path for the current was estab- 
lished between the armature and the earthed frame, thus short-circuiting 
the armature and the supply. Before the fuse melted, three of the com- 
mutator segments were burnt beyond repair, and several of the arma- 
п шн separated from the commutator spokes by the melting of 
the solder. 

These insulating washers quickly become greasy, and gather dust 
from the brushes or surrounding atmosphere. They are also so narrow 
that they are very easily bridged, and therefore must be kept scrupu- 
lously clean if they are to fulfil their function as insulators. This ig 
specially important when, as in the present case, the frame of the 
machine and one pole of the supply are earthed, as there is then the fall 
difference of potential of the supply between the copper and the iron 
tending to break down the insulation. 

8. Enclosed shunt-wound motor, six years old, 15 н.р., taking current 
at 400 volts ; speed, 640 revs. per min. 

The mica-insulating ring between the commutator segments and the 
clamping ring was burnt. Three of the segments were short-circuited, 
and one of the armature coils burnt. The replacement of this coil 
necessitated the entire re-winding of the armature, for the insulation of 
the conductors was so deteriorated by overheating and frequent repair 
that it was impossible to lift the burnt coil without damaging the rest. 
The cause of the short-circuit was probably accumulation of carbon dust 
upon the insulating washer. The motor was usually found in a dirty 
and oily state when inspected. Also there was nearly always an earth 
on some part or other of the system. 
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9. Four-pole compound-wound protected motor, made in 1903, running 
at 945 revs. per min., and taking 15 amperes at 250 volts. 

The four magnets, which were placed at the ends of the vertical and 
horizontal diameters of the casing, were held by set-screws—one to each 
magnet, with headg outside the casing. The head on the top of the 
casing carried a ring, which was used for lifting the machine. The screw 
in connection with it was lossened either by vibration caused by the 
running of the motor or by having been twisted by the hook of the crane, 
and had slackened back until the shoe of the magnet came into contact 
with the armature, and cut up the insulation of the conductors. 

The armature of a six-pole machine was damaged in the same way by 
the dropping of a magnet core held by a set-screw carrying а lifting ring. 


In last year's report attention was drawn to the frequent short-circuit. 
ing of commutator bars insulated from each other and from the binding 
washers or nuts by ''made-up" mioa— i.c., small flakes of mica bound 
together by shellac, fish glue, or other cementiog materials, and com- 
pressed into sheets by hydraulic pressure. Breakdowns of this class have 
again been numerous, particularly among machines of certain makers. 

The following is a typical case :— | 

10. A six-pole shunt-wound 15 B. H. p. motor, taking current at 200 volts, 
broke down by fusion of several of the armature coils. The armature had 
to be entirely re- wound. 

The inspector who examined it came to the couclusion that the 
damage was caused by short-circuits in the commutator, for the bare, 
especially those connected to the damaged coils, were burnt, and the 
insulating material between them carbonised. This material was found 
to be made-up mica. The carbonisation had probably been caused 
by ignition of the binding material used for cementing the flakes of 
mica, or of carbon or copper dust collected in the interstice between the 
flakes. As far as the writer knows, much of the made-up ” mica used 
is made by girls, who work rapidly and without much care. Under such 
circumstances it seems probably that the flakes of mica are not always of 
equal thickness or laid close together, and that interstices are left from 
which the cement is not entirely expressed by the hydraulio pressure. It 
this cement be combustible, it 18 easy to understand how it becomes car- 
bonised by sparking, and how the material becomes perforated like the 
leaves of а worm-eaten book. 

For insulating the segments of large commutators “ made-up” mica 
must be used, and is used successfully, but the company’s experience 
leads them to think that for small motora soft green mica is a better 
material than some of the ‘‘ made-up” stuff sent out. 

11. Four-pole semi-enclosed shunt-wound 10 н.р. motor, taking сог. 
rent at 460 volts. 

The brushes, eight in number, were of carbon, # in. wide by 1 in. broad, 
fixed in brass holders, which were conncc'ed by hinged levers to the 
spindles and constrained by springs. 

Tbree of the brush-ho'dera were burnt by coming in contact with the 
commutator through the carbon block having worn away. It may be 
asked why, in such cases, does the inspector not see that the brushes are 
getting worn, and advise the owner of the motor to replace the car- 
bons? The answer is that in many cases the motors visited are running 
and cannot conveniently be stopped when the inspectorcalls, aud in others 
the wear of the carbons is very rapid, and a brush which is nearly new 
at one visit may be worn out at the next. It is curious how differently 
carbon brushes behave on different commutators; a brush which will 
run perfectly on one will wear rapidly on another. The moral of this 
story is that hinged brush-holders should be fitted with stops of some 
kind, to prevent contact with the commutator if the carbon wear or drop 
out. 

Another type of holder, which is held at a fixed distance from the com- 
mutator and carries a movable carbon pressed radially inwards by a spring, 
also causes frequent stoppages when neglected owing to the carbon stick- 
ing and ceasing to follow up the wear. This type of holder should be 
frequently examined and cleaned to keep the carbon free to move forward 
under the action of the spring. 


PROF. SMITHELLS' ADDRESS TO SECTION B OF 
THE BRITISH ASSOCIATION.* 


After referring to the great loss suffered by chemistry through 
the death of Mendeléef, Menschutkin, Beilst in, Berthelot, Moissan 
and Bakhuis-Roozeboom on the Continent, and Sir W. Н. Perkin 
in this country, the author passes to the consideration of flame, the 
ideas on which have been modified largely during recent years. 
The old idea that there existed а fixed temperature at which inflam- 
mation suddenly took place cannot now be maintained, and the 
term “ignition temperature " has acquired a different meaning. It 
is now known that in a very great number of cases & mixture of 
two flame-forming gases, when gradually raised in temperature, 
will develop luminosity quite gradually, pari passu, with the 
chemical combination that is being induced. Phosphorus is not a 
unique example; in fact, phosphorescent combustion is the normal 
phenomenon antecedent to what we ordinarily call flame. 

This is, after all, only in harmony with the general truth that 
chemical combination between two gases does not set in sud- 
denly, but comes into evidence quite gradually as the temperature 


* Abstract of the presidential address delivered at Leicester on 
August Ist by Prof. A. Smithells, B. Sc., F.R.S. 


is raised from a point at which the action, if it occurs at all, is so 
slow as to be negligible. The increase in the rate of combination 
is, of course, very rapid as compared with the increase of tempera- 
ture, a difference of about 10°С. serving to double it. The interval 
between the beginning of phosphorescence and the production of 
vigorous flames may, therefore, be very short. In the case of 
phosphorus this interval, being from 7°C. to 60°C., includes ordi- 
nary atmospheric temperatures; hence the phosphorescence of 
phosphorus is a phenomenon that could not well be overlooked. 
To make phosphorescence apparent in other cases it is necessary 
to take special care to heat up a mixture of the combustible gas and 
air gently, and to maintain it at a temperature approaching, but 
not quite reaching, that of ignition. 

The change from phosphorescence to ordinary flame is not 
sudden, but the appearance of ordinary flame is the end point of 
а continuous, though rapid, development. This end point is the 
temperature of ignition. What, then, determines the temperature 
of ignition? The answer to this question has been given with 
characteristic conciseness by Van't Hoff as the temperature at 
which the initial loss of heat due to conduction, &c., is equal to the 
heat evolved in the same time by the chemical reaction.“ 

We may obtain а clear idea of the meaning of temperature of 
ignition by supposing a combustible mixture of gases such as that 
of air and the vapour of carbon disulphide to issue through an orifice 
into an indifferent atmosphere. If we surround the orifice by a 
ring of platinum wire, which is gradually heated up by acurrent of 
electricity, a flame will gradually make its appearance. If, as 
soon as this is observed, the heating of the wire by the current be 
discontinued, the flame will disappear; it is, in fact, not self- 
supporting, but depends on the accessory supply of heat through 
the electrically-heated wire. If now we raise the ring to & higher 
temperature we shall get а brighter flame, owing to an increased 
rate of chemical action, and at last we shall reach а point where it 
is possible to cut off the electric current without causing at the same 
time tte extinction of the flame. This is the true temperature of 
ignition, the temperature at which the reaction proceeds at a rate 
just sufficient to overbalance the loss of heat by radiation, con- 
duction and convection from the burning layer of gases, so that the 
next layer is put in the same state, and steady combustion 
proceeds. 

Phosphorescence has been spoken of as degraded combustion, and, 
though literally the appellation is correct, I think it is liable to be 
misunderstood. Again, it is often supposed that phosphorescence 
is necessarily associated with the formation of incompletely oxidised 
products. This may be the cate in a chemical system which is 
capable of affording different products at different temperatures, but 
it is not an essential feature; the phosphorescent combustion of 
sulphur, for example, affords nothing but sulphur dioxide. 

Temperature of ignition is, then, neither а temperature at which 
combination suddenly begins nor one dependent eolely on the nature 
of the combining gases. It will vary with the proportion in which 
the gases are mixed and with their pressure and other circumstances. 
Notwithstanding the simplicity of this conception, it must be admitted 
that there are many obscure facts connected with the ignition of 
gases. The inflammability of gaseous mixtures is not necessarily 
greatest when they are mixed in the proportions theoretically re- 
quired for complete combination ; the influence of foreign gases does 
not appear to follow any simple law; the presence of a very small 
quantity of a foreign gas may exercise a profound influence on the 
ignition temperature, as in the case of the addition of ethylene to 
hydrogen. 

The structure of flames has always been regarded as dependent 
upon the chemical changes taking place in the differentiated regions, 
but until recent times little attention has been given to any question 
beyond the cause of the bright luminosity of hydrocarbon flames. 
Erroneous ideas have gained currency from the use of impure gases, 
and hydrogen is still described as burning with a pale blue uma 
The тов of a flame in air may be often tinged by the presence of 
oxides of nitrogen. 

The flames of hydrocarbons have naturally been the subject of 
most frequent investigation. The use of single hydrocarbons in- 
stead of the mixtures present in coal gas and other common com- 
bustibles has simplified the study considerably. Two problems stand 
out prominently: one is to trace the steps in the oxidation of the 
hydrocarbon, the other to account for the bright patch of yellow 
luminosity. With regard to the question of the luminosity, I do 
not think there is any longer doubt about its being due essentially 
to the separation within the flame of minute solid particles of what 
is practically carbon. 

The mode in which a hydrocarbon yields carbon by the applica- 
tion of a high temperature has been the subject of experiment and 
of hypothesis ; but neither the view of Berthelot, that the carbon 
results from a continuous coalescence of hydrocarbon molecules with 
elimination of hydrogen, nor that of Lewes, according to which the 
formation and sudden decomposition of acetylene is the essence of 
the phenomenon, appears to me to be in harmony with the experi- 
mental facts; and I am not aware that either view has secured any 
support from other workers in this field. 
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The course of oxidation of hydrocarbons has been the subject of 
very careful and fruitful study. The old view that a selective or 
preferential oxidation of the hydrogen always took place, that with 
в restricted supply of oxygen the hydrogen was oxidised and the 
carbon set free, is, I think, no longer maintained by anyone who 
has studied the question. The explosion of ethylene with its own 
volume of oxygen, which leaves us with practically all the carbon 
oxidised and all the hydrogen free, is fatal to this view. 

According to Prof. Bone, the oxidation of a hydrocarbon in- 
volves nothing in the nature of a selective or preferential oxida' ion 
of the carbon or the hydrogen ; but it occurs in several well-defined 
stages, during which oxygen enters into and is incorporated with the 
hydrocarbon molecule, forming oxygenated intermediate products, 
among which are alcohols and aldehydes. 

It is a great aid to the study of chemical changes, when we can 
resolve them into stages, whether or not these stages be realisable 
under certain experimental conditions. In this way we can get a 
clear view of the relationship between the action under one set of 
circumstances to the action under another set. 

I am far from wishing to disparage these practices, but I think it 
important that we should realise how far we are dealing with con- 
venient devices and how far with ascertained facts. The isolation 
of an intermediate product under one set of circumstances is in itself 
no proof that this product is transitorily formed when the reaction 
is proceeding under another set of circumstances. 

he mode of burning of carbon, whether in the free state or as a 
constituent of a compound, is not at all easy to determine ; and not- 
withstanding many investigations, among which must be specially 
mentioned those of Prof. H. B. Dixon and his collaborators, so 
simple-looking а question as whether carbon forms carbon monoxide 
by directly uniting with oxygen, or only by reducing carbon dioxide, 
is still а matter of uncertainty. 

The question of caleulating the temperature attained during 
combustion by reference to calorimetric values, specific heat dis- 
sociation, and other considerations is to form the subject of а joint 
discussion with section G during the present meeting, so that I 
shall not here enlarge upon it. 

With regard to the use of thermo-couples, I may remark that the 
practical difficulties have been successfully met. The chief difficulty 
is, of course, to secure that the thermo-junction attains as nearly as 
possible the temperature of the region in which it is immersed. As 
ordinary flames consist of thin shells of burning gases, on either side 
of which there is a very rapid fall of temperature, it is necessary to 
use thin wires, and to dispose them so that there is no appreciable 
drain of heat from the junction. By using wires of different gauge 
for the couples it is possible by extrapolation to arrive at a tempera- 
ture for a couple of infinitely small cross-section, and it is also 
possible to make а correction for the superior radiating power of the 
couple as compared with the flame gases. Without this last cor- 
rection а maximum temperature of 1,770 deg. was obtained for the 
Bunsen flame by Waggener in Germany, and 1, 780 deg. by White 
and Traver in America. Correcting for radiation, Berkenbusch 
found 1,830 deg. as the maximum temperature. 

M. Féry, by an ingenious application of his beautiful optical 
pyrometer to а flame containing sodium, gives 1,871 deg. as the 
highest temperature of theflameofa Bunsen burner burning coal-gas. 


The acetylene-oxygen flame in which & temperature of about 
8,500 deg. prevails, not very different from that of the electric arc, 
is the hottest of the hydrocarbon flames, and finds some important 
practical uses. 

I have already said something about the luminosity of flames so 
far as relates to the separation and glow of solid carbon. But there 
remains the more general question of the luminosity of flames con- 
taining nothing but gases. The older explanation of the emission 
of light from combining gases said no more than that the energy 
liberated during the reaction and appearing as heat raised the pro- 
duct to incandescence—that is to say, so increased the velocity of 
its molecules and the violence of their collisions that vibrations 
were set up whose wave-lengths lay within the limits of visible 
radiation. This explanation has long been questioned, and there 
is now, I think, a very general agreement that it will not suffice. 
Certain considerations point to the high temperature of a flame 
being а consequence rather than a cause of its light. 


This subject of the mechanism of luminosity, however, like so 
many others, has now become involved with the theory of elec- 
trons, and a chemist may be excused if he hesitates to pursue the 
subject further. Some years ago I called attention to the scantiness 
of our knowledge of the chemical changes that take place when 
metallic salts are used in flames for the production of spectra. 
Though there was general agreement that, for example, the yellow 
flame produced by common salt was due to the liberation and glow 
of metallic sodium, there was no agreement as to how the sodium 
was set free. 

Arrhenius, pursuing the analogy which existe between the laws 
governing matter in the gaseous state and in the state of dilute solu- 
tion, had previously been led to the view that the electrical conduc- 


tivity of flames containing salt-vapours was due to ionisation of the ! 


salt throughout the volume of the flame. It appeared possible 
therefore that the luminosity might be ascribed likewise to the metal 
separated in the ionic state. Experimental investigation undertaken 
with a view to elicit information on this subject seemed to favour 
the view that the metal was reduced by chemical processes and 
that it glowed in the un-ionised condition. Evidence seemed to 
point to the conclusion that, for example, when common salt is in- 
troduced into the flame of coal-gas the sodium chloride yields 
sodium by the conjoint action of steam and reducing gases; when 
liberation of the metal was prevented by adding a large quantity of 
hydrochloric acid to the flame the glow disappeared, but the con- 
ductivity was not always diminished. The fact that sodium salts, 
including the chloride, impart their characteristic glow to the 
flame of cyanogen and to other flames in which water is absent 
leads to some difficulty in finding a chemical explanation, and it must 
be admitted that a direct thermal dissociation of an alkaline haloid or 
oxide is not out of the question. The interval of detachment of the 
metallic atom may be exceedingly brief, but it must be remembered 
that even so short а time as the interval between the molecular 
encounters in а gas at а high temperaiure is still sufficient for the 
emission of thousands of undisturbed characteristic vibrations. The 
experiments to which I have alluded have been followed up with 
great industry and success by Prof. H. A. Wilson, who has added 
much to our knowledge of the electrical condition of the flames 
containing vaporised salts; but the question of the condition of 
the luminous gas is still far from being settled. "Very interesting 
and important investigations have been carried out by Lenard, who 
has shown that the stream of luminous vapour produced from a 
sodium salt in a Bunsen flame is deflected in an electric field in such 
а way as to indicate that the vapour is positively charged ; but he 
gives reason for believing that the charged condition is inter- 
mittent with the neutral condition. The lines in the spectrum of 
an alkali metal are divisible, as is well known, into distinct groups 
or series, in each of which the oscillation frequencies corresponding 
with the lines are in a definite mathematical relationship. The 
principal series, which include the lines seen individually as such 
in ordinary flame spectra, are, according to Lenard, due to the 
electrically neutral atoms. Їп а salted spirit flame, and in other 
flames of low temperature where only lines of the principal series 
are represented, the stream of luminous gas does not behave in ап 
electric field as if it were charged. In the flame of coal-gas 
burnt in a Bunsen burner the salt vapour gives in addition to 
the distinct lines of the principal series, diffuse bands of lumi. 
nosity on the dark back ound, which, according to Lenard, 
represent the undeveloped subordinate series; and it is the 
atoms emitting these series that are deflected in the elec- 
tric field. It is inferred, therefore, that the light in a salted 
Bunsen flame comes from different groups of centres of emission— 
the principal series from the neutral atom, and the lines of the first, 
second and third subordinate series from atoms which have lost 
respectively one, two and three electrons. Lenard goes further, 
and shows that the salt vapour in a Bunsen flame, as in the flame 
of the electric arc, emits these different kinds of ‘radiation from 
different structural regions; thus the vapour at the edge of the flame 
is electrically neutral and gives only the lines of a principal series. 


The negative electricity in a salted flame would, according to 
Lenard, be disembodied, and recent experiments by Gold confirm 
the view that the negative carrier in flames is a free electron. In 
connection with this subject I ought to allude to an investigation by 
Tufts, which seems to throw some doubt on the conclusions which 
were drawn from the experiments made by Prof. Wilson, Dr. 
Dawson, and myself; and I must also mention an important 
contribution to the subject recently made by Prof. Hartley, in 
which considerable light is thrown upon the chemical changes 
undergone by compounds of the alkaline earth metals when they 
are introduced into flames, and upon the relation of these changes 
to the various special features. І am afraid, however, that it would 
be wearisome if I were to prolong this summary, and I must be 
content to leave it without doing justice to those who are engaged 
upon the work. The subject is obviously one of fundamental im. 
portance in relation to spectrum analysis, and my own slight connec- 
tion with it has only strengthened my opinion that there is still & 
great deal connected with the genesis of spectra that requires th? 
attention of the chemist even more than that of the physicist. 
Spectrum analysis arose under the joint influence of Bunsen and 
Kirchhoff, and I think its problems still call for more combined 
work on the part of chemist and physicist than has latterly been the 
custom. 


In passing to a general review of chemical science, it must be felt 
that we live in а time of rapid development and of some em- 
barrassment. The perplexities of chemists at the present day do 
not come, I think, from the novelty of the ideas that are being pre- 
sented to them, but from the great PAP with which the whole 
science is growing, from the invasion of chemistry by mathematics, 
and, in particular, from the sudden appearance of the subject of 
radio-activity with its new methods, new instruments, and especially 
with its accompaniment of speculative philosophy. There is an 
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uneasy feeling that developments of great importance to the chemist 


are being made by experiments on quantities of matter of almost 
Spectrum analysis, of course, took 


inconceivable minuteness. 
chemistry beyond the limits of the balance, but the new materials 
which it disclosed could at least be accumulated in palpable quan- 
tity. With radio-activity we seem, in relation to the ponderable, 
almost to be creating а chemistry of phantoms. 


I should, however, gravely abuse the position in which I am 
allowed to speak for the moment as a representative of che mists if 
I failed to express profound admiration for the masterly work which 
has been accomplished by the pioneers of the science of radio-activity. 


. The most conspicuous development of the science during the past 
20 years has been, of course, on the physical side, and abundant 
have been its fruits ; but it has seemed to demand from chemists 
habits and endowments which they did not normally possess, and 
I was much struck by a 
remark made to me a few years ago by a distinguished chemist, 
who is, I think, the most perfect manipulator I have ever seen at 
work, to the effect that he felt himself submerged and perishing in 
the great tide of physical chemistry which was rolling up into our 

Now, it is precisely such men that must be preserved 
to chemistry. Though chemistry and physics meet and blend, there 
is, I believe, an essential difference between the genius of the 
chemist and the genius of the physicist, and I venture to think that 


which they could not easily acquire. 


laboratories. 


some insistence on the primary functions of a chemist is not un- 


timely. The chemist’s first qualification is that he shall be master 
of a peculiar craft ; his greatest merit that he is a consummate 


workman; his distinetive power a nicety of discrimination in ques- 


tions affecting the composition and quantity of materials. He is not 
given to elaborate theories and is usually averse to speculation; nor 
Such the normal 


has he usually an aptitude for mathematics. 
chemist is, or was, and such I hope he always may be—naked, 
perhaps, in some respects, but unashamed. 


There seems to be a solicitude in some quarters to make a chemist 


something more than a chemist, a solicitude which, if gratified, 
will, I believe, make him something less than one. We are told, 
for example, that a chemist should be a mathematician. I do not 
admit it for a moment. 


chemistry develops on the mathematical side does it become im- 
ortant, not that our chemists should be trained in mathematics, 
but that they should be more than ever carefully trained in the art 
of exact experiment; that their methods of work, their powers of 
observation, and, if possible, their experimental conscience, if І may 
use the expression, should acquire a finer edge. There is never 
more cause for anxiety than when we see a mathematical theory 
awaiting the delivery of the confirmatory facts, and there is nothing 
more important for chemistry than the continual recruiting of that 
old guard which will be ever ready to stand to arms on the appear- 
ance of an eager theorist. 
I do not for a moment wish to disparage the adventurous spirits 
within or outside our science, still less do I with to range myself 
with those who meet new ideas with mere objurgation or raillery. 
We must be content to see new alliances and new activities on the 
frontiers that separate us from other sciences ; content to see many 
new kinds of chemistry arise in which we cannot all effectually par- 
ticipate. Chemistry is becoming bewildering in its extent, and it 
would be a great misfortune if this led to the notion that ever 
chemist must try to enlarge his ambit to its confines and fit himself 
for every variety of work. Those of us who have responsibilities as 
teachers cannot, I think, be too careful. It is not easy to meet all 
requirements, but I think we shall all agree that, whatever is left 
undone, we must make a chemist а good craftsman. 

Another perturbation within the chemical camp in recent times 
has come from the region of philosophy. Even before the days of 
radium we have been accused of clinging too fondly to our atomic 
theory and of stating our knowledge too exclusively in terms of that 
theory. We are said to have drifted into a dogmatism as real as 
any we ourselves have had to attack, and to shut our eyes to the 
light which will enable us to orient ourselves truly in the wide 
realm of thought. 

If, as I have ventured to hint, mathematics brings with it an 
element of danger into chemistry, I think that the intrusion of 
metaphysics would give far greater cause for apprehension. Philo- 
sophy always stands with open arms desiring a closer embrace of all 
the sciences, of which she declares herself to be the fond mother, whilst 
science, as we understand the term, has stood reluctant, suggesting, 
as someone has wittily remarked, that she regards philosophy rather 
as a mother-in-law. It may perhaps be desirable, especially in the 
present state of things, that scientific men should allow themselves 
to become a little more interested in deep questions affecting all 
knowledge, and should at least examine with some care the gifts that 
philosopby is so anxious to bestow upon us. I have a fear that 
otherwise in the elaboration of scientific theory we may find our- 
selves embroiled in an unequal contest with what I cannot but 
regard as the traditional enemy—I mean the unmitigated meta- 


p bysician—and the suggestion that I make is, to tell the truth, not 


Some mathematics he must of necessity 
have—that has always been admitted—but in proportion as 


so much from the hope of gain as from the desire for self-defence 
and the safe preservation of the methods that have served us so 
well in the past. 

I think the accusation that we delude ourselves into the belief 
that our hypotheses are final truth is not true of any thoughtful 
chemist ; the great men of science have surely possessed that 
quality of mind which philosophy would most approve. Jf, as has 
often been remarked, Faraday was mathematically-minded, though 
untrained in mathematics, it seems not less true that he stood in 
the same relation to philosophy. 

Few, I think, will deny that the atomic theory stands to-day as an 
indispensable instrument for productive chemical work; it has neither 
had its day nor ceased to be. Physicists have never been quite satis- 
fied with the hard, indivisible ball of specific substance and definite 
mass which has served chemistry so well. They have given it 
bells, have made a vortex ring of it, and have indeed done much that 
few chemists can understand to make it meet the exacting require- 
ments of their science. But to us it has always been the same; what 
we have done to it has been external; we have given it, vaguely 
perhaps, a charge of electricity, a store of energy; we have 
attached the hooks or rods of valency, but we have not meddled with 
its interior. We are now called upon by chemical considerations of 
change of composition, as well as by other considerations more re- 
condite, to subdivide our atom, to credit it with an unsuspected store 
of energy, to consider it a congeries of unsubstantial electrons. We 
should wish, of course, to know that the evidence is good enough, 
but otherwise there can be no possible objection from our side; it 
will undo nothing that has been done, and we may have good hopes 
that it will lead to the doing of many new things in chemistry. The 
newer theories are in consonance with the old in one most vital 
point: they afford those mental pictures of phenomena which most 
of us find indispensable for fruitful work. '[hey do not belong to 
what Prof. Schuster has characterised as the evasive echool of 
philosophy.“ Those,“ he says, who believe in the possibility of 
a mechanical conception of the universe, and are not willing to 
abandon the methods which from the time of Galileo and Newton 
have uniformly and exclusively led to success, must look with the 
gravest concern on a growing school of scientific thought which rests 
content with equations correctly representing numerical relationships 
between different phenomena, even though no precise meaning can 
be attached to the symbols used.” Most of us, I think, will take 
comfort in this pronouncement and rejoice that if our conception of 
the atom is to be transformed, it may still be represented as having 
some kinship with what Sir Henry Roscoe’s famous examinee de- 
scribed as the square blocks of wood invented by Dr. Dalton." 


TRAIN LIGHTING.* 


BY H. HENDERSON, 
(Concluded from page 727.) 


Summary.—In this Paper the author deals with the important question 
of the lighting of railway carriages by electricity. After giving particu- 
Jars as to the cost of equipment and maintenance he proceeds to describe 
the various systems which have been proposed and, in a few cases, 
adopted. 


VICKERS-HALL System. (Continued.) 


Double Battery System.—The connections for the double-battery 
system are shown in Fig. b. The principal difference lies in the 
automatic cut-out, which in this system consists of two electro- 
magnetic switches, and each switch has four contacts, contacts 
being also made when the switches are down. It will be seen by 
following the connections that each cut-out connects its own bat- 
tery when up to the dynamo, and when down to the lamps, and 
although both can be down at the same time both cannot be up 
together. This is prevented by a small change-over switch, fixed 
at the top of the cut-outs into the shunt windings of the coils, so as 
to excite these windings alternately. This switch is actuated by 
means of two ratchet wheels mounted on its axle, the wheels being 
turned by a paw! mounted on each plunger of the cut-out coils. By 
this megns.the switch is moved one step each time the dynamo 
stops. The main switch consists of five contacts—three for the 
lamps and two for connecting the batteries directly in parallel when 
the lamps are not in use, the switch bridging the lamp resistance. 
The conditions of working are as follows: When the dynamo is 
at rest both automatic switches are down. If the lights are on, 
current will pass from P, to B,, and also from P, to B, through the 
lamp slide (short-circuited) to В, and B, and also to B, From these 
points the combined currents pass through the switches to L, and 
Lz, and to the lamps through Е and Н. If the dynamo is running 
and the lights off, B, and B, will be connected on the main switch. 
When the voltage of the dynamo rises, one of the automatic switches 
will be drawn up, say the left one. Current will now pass from P 


* Abstract of à Paper read before the Newcastle Local Section of the 
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to Ps, round the coil through the top contacts of the switch to B;, 
from B, to P,, and also through B, and B, on the main switch to P,, 
thus charging both batteries in parallel and cutting out the lamp 
resistance. If, now, the lamps are put on whilst the dynamo is 
running, the main switch will connect L, to F and H as required. 


B,. 


ent now 5 from P to P, through the coils and switch to 
go to P,, and the remainder will pass to B,, through 


Part wil 


Fia. 5.—DiAGRAM OF CONNECTIONS. 


the lamp resistance to В, and P,. Also, it will pass to B, through 
bottom contacts of the second switch to Li, Lz, F and Н to lamps, 
thus putting the lamps and No. 2 battery in parallel and the lamp 
resistance in the main circuit. The author then describes the 
Verity-Dalziel system, “ which has not yet had an extensive trial. 


Moskowitz SYSTEM. 


The method of regulation is electrical, and is entirely carried out 
by using & variable carbon resistance in parallel with the shunt 
winding on the dynamo. The dynamo is a shunt-wound machine, 
with no special arrangements beyond а reversing switch on the end 
of the shaft for maintaining а constant direction of the current in 
the external circuits. Fig. 6 shows the complete switching arrange- 
ments and connections. The regulating apparatus mentioned above 
consists of a variable carbon pte resistance, VCR, the pressure on 
the plates being varied by the pull of an electromagnet, M, on a 
lever, L, and a spring, I, acting against M. This spring can be ad- 
adjusted to suit any load required. The variable carbon resistance 
and the shunt winding, which are in parallel, are both in series with 
a fixed resistance, R, without which the regulation of the field cur- 
rent would be impossible. There is also an automatic cut-out for 
operating the battery, the coils being in series with the field circuit 
and also having additional coils in series with the main circuit. 
This is marked C, and operates a lever switch, N, which closes 
contacts Q and Qi, and in the off position makes a contact, Q.. 
This lever is controlled by an adjustable weight for controlling the 
voltage at which the dynamo cuts in. There is also a lamp resistance 
needed, which is in circuit when the dynamo supplies the lamps 
direct. Following out the connectionsas in previous cases described, 
taking the dynamo at rest, and the lamps in use, current will pass 
from B+ to Q, through the lever N to terminal L+ to а terminal 
on the lamp resistance, and straight to the lamps, returning to L - 
direct to the battery. Next, if the dynamo is running and the lamps 
are in use, as soon as the cut-out closes current will pass from G+, 
through M, through series coils of C, through switch and fuse to A+. 
From this point three circuits leave—viz., the shunt, the carbon 
resistance and the main current. Following the shunt current, 
this passes through C to F+, through the winding to F-. The 
carbon resistance circuit passes direct from A+ through the 
plates also to F-. where it joins the shunt current, and both 
pass through the resistance К to the negative of the dynamo. 
Following the main current from A+ it passes through the 
ammeter to A-, to Qand Q, thence through lamp resistance 
to lamps, and back to L — and G- to the dynamo. Also from Q, 
it will pass to В + through the battery toG —. Ifthe lamps are not 
in use ‘the battery will receive а charge, as shown above. This 
system of regulation works exceedingly well, and is very simple. 

Fig. 7 shows the principle upon which the regulation 1s so simply 
carried out. | 

VicaRINo SYSTEM. 


This system, which is largely in use on the Continent, depends 
upon inverse compound winding for the voltage regulation. The 
dynamo is two-pole, fixed in a similar manner to other electrically- 


ш system was described їп The Electrician August 17, 1906, and May 
’ . | 


DOUBLE BATTERY SYSTEM. 


controlled machines. Instead of using а reversing switch for 
maintaining a constant direction of current, the brushes are re- 
volved through 180 deg. upon each change of motion. Fig. 8 shows 
the complete switching arrangements and connections. The prin- 
cipal part of this is the automatic switch, which is compound wound 
and performs two operations—viz., that of connecting the dynamo 
to the batteries and also cutting in a lamp resistance in the 
lighting circuit. The core of the solenoid carries 
on the bottom a contact which connects the 
series coil of the switch to the negative, when 
the switch closes. The top of the core carries a 
similar contact, which when down connects the 
lamp negative to the battery negative, but when 
the switch closes this contact is broken, insertin 
in the circuit a lamp resistance which had pre- 
viously been short-circuited. Following out the 
connections as in previous cases, taking the 
dynamo at rest and the lamps in use, current 
will pass from B+ to switch and L+, through 
lamps to terminals L—, through contact Т 
(closed) to B-. If the dynamo is running and 
the lamps are in use current will now pass from 
G+ through ammeter and divide to four circuits 
_—viz., (1) to lamp switch and lamps, (2) to B+ 
and battery, (3) to lamp switch and shunt coil 
of automatic switch S, (4) to lamp switch and 
shunt field circuit. There is also a connec- 
tion from B+ through a switch to the field 
circuit, so that if the lamp switch is off, and 
it is desirable to charge the batteries, or 
have the dynamo running not excited, the 
second switch can be operated independently 
of the lamp switch. Following these currents, the first passes 
from the switch directly to the lamps through L+, back to 
L-, through the resistance (T being up and open), through the 
series coil on S, through D to M, G—, and dynamo series coils 
to brush. Following the battery current, this will pass from 


Reversing Switch 


Battery 


Fic. 6.—D1icram or Connections,  MoskowrTz System. 


the ammeter to B+, through the battery to В — series coil on 
S, M, G— as before. Of the shunt currents, that round S is directly 
across the lamp switch and M, whilst the field circuit is connected 
from the lamp switch to F+, or from B+ through field switch to 
Е +, and round the field coils. If the lamps are not in use the 


coil 8 is still excited by the fine-wire winding if the shunt switch 
| is closed, and therefore the cut-out will operate and the negative 
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eharging current will pass through the automatic switch back to 
the dynamo. If the shunt switch is open both shunt circuits are 
broken, and therefore no voltage will be generated, and the auto- 
matic switch will remain open at the bottom, leaving the battery to 
run the lamps if required. This arrangement would be very useful 
in summer, and save overcharging the batteries. The system is 
used principally in France. It seems very simple, and, provided 
the dynamo is well designed to run with weak fields, there should 
be little trouble. 


Fig. 7.—D1aanaM SMHOWINO Tue METHOD oF Reaunation. MCSKO ITZ 


SYSTEM. 


The author finally describes the Leitner-Lucas* апа the Mather 
and Platt{ systems, the latter of which was the invention of Dr. 
Rosenberg, and is sometimes known by his name. 


CONCLUSIONS. 


After considering the various systems just described, the con- 
clusions arrived at for successful train lighting аге: — 

1. Moving parts must be confined to the armature of the dynamo, 
one commutator being sufficient to have to keep in order. The 
addition of motors or motor-driven regulators adds chances of bresk- 
down and increases cost of maintenance, at the same time adding 
complicated connections which would easily baffle an ordinary 
electrical workman. 

2. Pole-changing devices should be in the form of a reversing 
switch, and not obtained by revolving the brushes. 


Fic, 8.— DIAGRAM OF CONNECTIONS. 


VICARINO SYSTEM. 


3. Electrical switching is the safest from the point of view of 
preventing the batteries sending a reverse current through the 
armature should the dynamo fail to excite. The switch should be 
first operated by a shunt coil connected across the dynamo or in 
series with the field magnet circuit, as is done in the Vickers-Hall, 
Moskowitz, Vicarino, and Leitner-Lucas systems. On the other 
hand, mechanical switching has been found reliable, and the num- 
ber of cases of failure of the dynamo to excite is very small. 

4. The voltage should be regulated electrically, thus giving a more 
efficient working of the dynamo. 


* Described in The Electrician, July 7, 1906. 
+ Described in The Electrician, June 9, 1906. 


5. The use of high-efficiency lamps with metallic filaments would 
be а great saving in power and first costs of all parts, and this part 
of the business should be looked into if successful competition is to 
be carried out against incandescent gas. 

6. In bogie coaches, wherever possible, the dynamo should be 
attached to the bogie, this methed of fixing being better whilst 
running round curves. 


DISCUSSION. 


Mr. J. HOLMES said that the Holmes machine mentioned in the 
Paper was made to give constant volts at any speed and when running 
in either direction. At the present day designers seemed to aim at giving 
соно, current, which, with the same conditions, was а much easier 
problem, 

Mr. PIGG said that the author had dealt very fully with a subject 
which was rapidly assuming considerable importance, and one which in 
the near future would, it was to be hoped, lead to a considerable exten- 
sion of electrical business. He could not agree altogether with some of 
the deductions drawn by the author, but in many cases they were very 
valuable. Careful examination of the financial statements showed the 
large amount allotted to the cost of electric lighting for capital charges, 
and from this the deduction was obvious that the cost of installation was 
high. Taking the author's figures it seemed that the cost per coach for 
electric equipment was about £150, and the charge for interest on capital 
was 55 per cent. of the annual cost of operation. The cost of the instal- 
lation of gas with flat-flame burners was apparently about £48, and the 
charge for interest on capital was 12 per cent. of the annual cost of 
operation. The cost of the installation of gas using incandescent burners 
was apparently about £70, and the charge for interest on capital was 82 per 
cent. of the annual cost of operation. Analysing the figures further, it would 
be found that the large proportion which the capital charge bore 
in the annual cost of the use of incandescent gas compared with flat- 
flame burners was due not entirely to the greater cost of installation, but 
in а great degree to а tremendous deorease in the consumption of gas. 
These figures pointed conclusively to the necessity for а reduotion in the 
cost of eleotric installations if it was desired to bring them into line with 
the cost of gas lighting. He was not sure that the estimates as they stood 
were such as would be accepted commercially. There did not appear to 
be any provision for depreciation or а sinking fund. If such ап account 
was included for both gas and electric lighting it was probable that some 
difference would be made in the comparative estimates. There was no 
means of getting at this from the accounts referring to gasas given in the 
Paper, as the capital charges on the cost of the gas works were not 
separately shown. As far as could be ascertained, however, the capital 
charge referred to was only & charge for interest. There was another 
charge that some railway companies would be inclined to impose on any 
electric lighting scheme put forward to displace existing gas lighting. 
Such displacement would result, in all probability, in а loss being incurred 
in disposing of the displaced plant, and one had often, in similar cireum- 
stances, to arrange for a D reges for interest on unrealisable capital, 
before any advantage could be claimed for a proposed scheme. There 
was a good deal to be said for this way of looking at competitive 
schemes. There was one point in connection with the comparative 
costs which should not be lost sight of, and that was that an 
electric installation on а coach was а complete manufacturing, dis- 
tributing and utilising installation. This was not the case with a 
gas installation. Mr. Henderson’s estimates afforded no information on 
this question in connection with gas, and his installation costs 
were obviously not a complete comparison. No reliable comparison, 
he thought, could be made on estimates of the cost per coach. 
The only real comparison was the relative total cost in each 
case. In this respect the experience of the L. & N.W. Ry. Co. with 
Messrs. Stone's ш of lighting was interesting. Some 1,188 coaches, 
already fitted with gas, were stripped and lighted electrically at a cost of 
£88,345, or an average of £77. 13s. per coach, which was little more than 
50 per cent. of the figure taken by Mr. Henderson. The cost of the 
lighting by oil gas, including interest on capital, was £15,150 per annum. 
The cost of the electric lighting which displaced the oil gas, inclading 
interest on capital, was £9,792 per annum. Thus it showed a saving of 
about £6,246 per annum, or about 41 per cent. of the cost of the previous 
gas installation. These figures represented interest £3. 2s. per coach, 
maintenance £5. 10s. per coach. If to this was added the author's esti- 
mate of the cost of coal, there was a total of £9. 12s. 6d. per coach per 
annum, which was only about 10 per cent. higher than the author’s figures 
for incandescent gas. If the item for maintenance given in the Paper 
(£3. 19s. 6d.) was taken instead of £5. 10s. as above, the results would be 
in favour of the electric light. There was no doubt that the figure of 
£5. 10s. per coach per annum for maintenance was very high. Other 
statistics covering eight half-years gave figures varying from £5. 5s. to 
£4. 88. per coach per annum. The organisation of the arrangements 
for the effective maintenance of train lighting was not an easy matter, 
and the number of vehicles in use had a considerable effect upon the cost 
of maintenance. The results obtained by the London, Brighton & South 
Coast Railway Co. with the Stroudley-Houghton and the Stone system 
were interesting. When the former system, fitted on 380 coaches, was in 
use alone, the average annual cost for maintenance was £5. 19s. 14d. per 
coach. Later, when Stone’s system had been applied to 293 coaches, and 
the Stroudley- Houghton system wag used on 271 other coaches, the annual 
cost for maintenance was £4. 17s. 13d. per coach, a decrease of 19 per cent. 
Railway companies, like other industrial concerns, found in many cases 
that there were some things they must have irrespective of cost, and the 
electric lighting of steam-driven trains was likely, in view of the recent 
remarks of the inspectors of the Board of Trade, to be one of those. It 
was not, however, by any means established that gas lighting, even with 
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the reduced consumption claimed for the incandescent burner, was 
cheaper than the electric light. The cost of gas lighting on one railway 
was over 14 per cent. higher than the figures given by the author. On 
the South-Eastern & Chatham Railway the locomotive engineer stated 
that electric light had been found to be nos only more satisfactory than 
gas, but more economical. | 

Мт. REID gave some figures which he had just obtained with regard 
to the cost for maintaining incandescent gas lighting. These were as 
follows ;— 


Gas, including capital charge. ......... £8 3 0 
Cost for mantles ............. MEET 116 0 
Interest on capital expended .......... 112 2 
Depreciation and renewals ............ 1 4 0 
Maintenance of apparatus ............ 118 0 
Cost of gas in cylinders ............ . 0 9 7 


МЯ #10 2 9 
The candle-power of the incandescent light was 30 compared with the 
flat flame of 13. This made the price of electric light compare very 
favourably with incandescent gas lighting. 

Mr. HENDERSON, in reply, said that he was of opinion that the in- 
candescent gas light could be improved, as there was not yet a reliable 
mantle on the market. The chief point which had to be considered by 
those in favour of electric light was the reduction in capital expenditare. 
Unless this could be reduced there was not much chance of railway com- 
panies adopting electric lighting universally. He thought that from the 
point of view of safety the electric lighting of carriages was undoubtedly 
the best. The Board of Trade should insist upon it, and thus obviate 
the davgers which arose from fire caused by gas in railway collisions. 


DEVELOPMENTS IN ELECTRIC INCANDESCENT 
LAMPS.* 


BY LEON GASTER. 


Summary.—In this Paper the Author gives a description of the 
numerous improved forms of incandescent lamps which have been 
experimented with during the last few years. 


It is my object in this Paper to give a short review of some of the 
moet important improvements which have come before my notice 
during this year, and to exhibit the lamps mentioned in actual opera- 
tion. I will start with the improvements of the carbon filament, and 
bring before your notice the metallised or, as it is also called, the 
graphitised carbon filament, by the aid of which lamps are made 
consuming on an average 2:5 watts per candle, with a useful life of 
about 600 hours. The lamps are manufactured for voltages varying 
between 100 and 180. I should also like to mention the use of the 
double carbon filament lamps, the two filaments being comprised in 
the same bulb, one large and one smaller filament, by the aid of 
which either the full candle-power or only a very small candle-power 
can be used, and the expenditure in lighting thereby reduced. 

I will now pass on to the Nernst lamp. A recent improvement 
consists in fitting the lamps with a newly designed cut-out coil of 
high resistance, and it is claimed that by the use of this coil a great 
reduction of the premature failures of filaments will be secured. As 
regards the efficiency of the lamp, no very great further improve- 
ment has yet been secured. 

Coming now to the metal filament lamps proper, the osmium lamp, 
as produced by Dr. Auer von Welsbach, owing to the expensive nature 
of the metal used, and partly to the difficulty in manufacture, and 
bearing in mind the improvements which have since been made by 
the same inventor by the use of tungsten, is now likely to be re- 
stricted to comparatively low voltages. 

Tantalum is certainly the only metal filament lamp which has 
proved to be successful commercially. There has not been, as far 
as I know, апу particular developments made during this year 
which require to be recorded, except those in the direction of 
lengthening the life of the lamps when used on alternating-current 
circuits. It is as yet only made for voltages up to 125. 

The next most important metal used in the manufacture of fila- 
ments, and with which much is expected to be accomplished, is 
certainly tungsten (wolfram). Several methods have been devised 
for preparing filaments by the use of this metal, One of the first 
methcds was worked out by Dr. H. Kuzel, of Vienna. By his pro- 
cess the metal is obtained in the colloidal state by means of an arc 
under water. The resulting paste of extremely fine metal is squirted 
into filaments, and afterwards heated in order to make them better 
conductors. The lamps are manufactured in Vienna by Kreme- 
netsky. From such tests as have been made it is ascertained that the 
lamps consume a little over 1 watt per candle-power, with a useful 
life of about 1,000 hours, with a loss of only 10 to 15 per cent. of 
the initial candle-power. Another method of manufacturing tuug- 
sten filament is the joint invention of Dr. Alexander Yust and Franz 
Hannaman, of Vienna. According to their process the carbon fila- 
ment is electrically raised to a high temperature in an atmosphere of 


* Abstract of a Paper read before Section G of the British Association 
at Leicester, August, 1907. 


gaseous tungsten or molybdenum compounds. The carbon then 
becomes coated with metal, and after burning out the carbon the 
filament appears quite homogeneous, even under the microscope. 
By another method the metallic powder is prepared by chemical 
means mixed with an agglutinant, and squirted into the form of 
filaments, which are then freed from carbon as before. Messrs. 
Siemens & Halske have devised a process of stamping tungsten 
powder, sometimes mixed with another metallic powder, but with- 
out an agglutinant, in a tube of some metal, which is easily drawn 
or rolled, such as tantalum or iron. Then, after electrically sealing 
the ends, they subject the tube to drawing or rolling processes. 
After the completion of the drawing process the outer skin can, if 
desired, be removed. This method obviates the necessity for the 
great care and treatment involved in the ordinary fusing process, 
but I have not heard whether the method is actually in use. 


The next lamp using tungsten, and which is already used com- 
mercially, is the Osram" lamp, which is at present manufactured 
by the Deutsche Gasglühlicht Gesellschaft. e lamps burn with 
an efficiency of 1:2 watts per candle power, having э. useful life on an 
average of over 600 hours. The lamps are recommended to be burnt 
for the present with the filament in a vertical plane, and can be 
equally well used on direct or alternating-current circuits. The 
Berlin A.E.G. Co. are also manufacturing some type of tungsten 
Eram Ee process for the manufacture of which has not been 

ivulged. 

Turning now to the zircon wolfram lamp, I should like to draw 
attention to some of the improvements which have been made 
during the last few months. You will have an opportunity to see, 
for the first time, I believe, metal filament lamps of voltages above 
100 which burn satisfactorily in any position. The filaments are 
mounted on spring hooks made ouv of tungstenised carbon, the 
hookshaving the effect of maintaining the filament rigid and in shape 
whilst in service, and of prevent the loops from tou-hing, also of 
allowing of а greater number of filaments in the bulb, and, conse- 
quently, of reducing their length and that of thelamp. The lampe 
сап be burned in any position, and the breakage of filaments is con- 
siderably reduced. On account of the elasticity of the spring hooks 
the breakages of filaments have been reduced in transit and in 
service. Another improvement over the o'd type of lamp is the 
adoption of electrical soldering of the filament to the leading-in 
wires, thus doing away with the inconveniences caused by the use 
of graphite paste, which was a partial cause of the blackening, the 
giving off gases and the defective contacts met with in the previous 
lamps. The improvement also avoids much extra labour, and also 
the davger of oxidation of the filament, if the paste is not very carefully 
burned away. The electrical soldering process takes place in the 
open, and an experienced operator can carry out the soldering of 
about 500 lamps daily. The firm of Ls Carriere in Paris are the 
inventors of this spring hook, and I understand that the filaments 
can now be mechanically mounted in such a manner that the 
operators do not have to touch them with their fingers, thus reducing 
thereby the number of breakages in mounting the filaments. The 
latest type of 110 volt lamp contains only four filaments, of 
0:025 mm. diameter, giving out 24 hefner candles, or for 220 volt 
48 hefner candles, necessitating only the use of eight filaments. 

The author then showed a helion lamp, of which very little in- 
formation is as yet available. The lamp looks like an ordinary 
carbon incandescent lamp, mounted in the same-sized bulb, and 
consumed 85 watts, giving out 80 c.p. In the manufacture of the 
filament, silicon is reduced from a gaseous form in combination with 
carbonaceous gases on the surface of a high resistance carbon core. 
The inventors claim that this lamp operates at a high temperature 
without the carbon and silicon uniting to form carborundum as 
might be supposed. The silicon shows no tendency to become 
molei or fluid at the temperature attained. The filament starts 
with a negative temperature co-efficient less than carbon, but at 
about a red heat the co-efficient “шшр distinctly to positive, апа 
remains so as the temperature is further increased. The efficiency 
of the lamp is claimed to be 1:2 to 1 watt per candle, or it can run 
even at less. Although a useful life between 600 and 1,000 hours 
is claimed, & proper series of life tests could not be made, as there 
seems to be a difficulty in keeping the joints between the filament 
and the leading-in wires in good condition. For the proper work- 
ing of the lamp, it is essential that mercury pumps be used for 
obtaining the vacuum, and great care must be taken in selecting 
the carbon core, so as to obtain homogeneity and purity, otherwise 
the results are considerably affected. Experiments are now being 
conducted by the inventors, using ав а core the graphitised (metal- 
lised) carbon filament, and also with a special cement for the use 
of making the joints. One of the characteristic features of the 
lamp is that the length of the filament need not be increased over 
the ordinary carbon lamp. The filament is very pliable, and there 
will be no difficulty (if the present defects, which are chiefly of a 
mechanical character, have been overcome) in making lamps of 
low and high voltages and of reasonable candle-power. The lamp 
easily :tands transport, and will be just as safe to handle as the 
ordinary carbon filament lamp of to-day. 


Iridium has also been used for the manufacture of lamp filaments. 
According to Gulcher’s process, amorphous iridium is made up into 
а paste by the aid of an organic binding material. The filaments 
are squeezed from this paste, and are made to glow in the air, and 
not in a receiver containing air in the diminished pressure or in- 
different gases. Тһе lamp is only produced for low voltages up to 
24, and consumes between 1 and 1°5 watts per candle. Other 
metals, like vanadium, niobium, molybdenum, &c., may also be 
used in the future, but not much has been made public as yet 
regarding their use for filaments. 

During a visit which I paid to Mr. W. T. Hammer, of New York, 
I saw a few sample lamps of Mr. Heany's invention, some using, 
I was given to understand, titanium for the filament, and others 
using & metallic alloy of tungsten and titanium in a dense, shining, 
coherent state. 

Although we have seen that the metal filament lamps can be 
made of relatively small candle-power at voltages above 100, and 
of high voltage up to 240, I am given to understand that it is not 
ihe intention of most of the manufacturers to sell for the present 
other lamps than those of high candle-power above 80 c.p., and 
intended for voltages varying between 100 and 180. This decision 
has а distinct commercial value, making the change from the car- 
bon filament to the use of metal filaments gradual, so as to be pro- 
perly appreciated and beneficial to the consumer, manufacturers, 
&nd energy suppliers alike. It is well known that the carbon 
incandescent lamps are at present in many cases fixed at a low 
position, often situated in the direct angle of vision, &nd, therefore, 
detrimental to sight. The reason may be that, on account of the 
expense at which energy is supplied to the consumer, he could not 
well afford to enclose the lamps in properly diffusing globes, or to 
remove them a good distance away from the objects fe wishes to be 
illuminated. With the advent of the new metal filament lamps of 
relatively high candle-power, the lamp could easily be removed to 
above the level of the eyes, or enclosed in properly diffusing globes. 
We should thus obtain good illumination without additional increase 
of expenditure. | 

For those circuits where high voltage is used, and where it is ad- 
visable to introduce the metal filament, resort must be bad to series 
wiring, which, as a whole,is not quite satisfactory, because as soon 
as one of the lamps breaks, all the lamps in the circuit go out, and it is 
not so easy for the ordinary consumer to detect the broken lamp. 
Several devices have now been introduced to mitigate this drawback. 

Speaking generally of the impressions which I received during my 
recent visit to America, I should like to inform the meeting that 
very great progress has been made in the recognition of illuminating 
engineering as a distinct branch of specialisation in the engineering 
profession. I observed an extensive use of successful combinations 
of shades, lamps and lamp-holders, by the aid of which combination 
the best and most efficient illumination is obtained. The Holo. 
phane shades and reflectors seemed to be very much used, enabling 
us to direct the light where it is mostly wanted, and produce any 
desired effect of illumination. I think that this combination of 
lamp, Jamp-holder and reflector, forming gne suitable unit, is wortby 
of the careful consideration of the lamp-makers in this country. 

I should like to draw attention to the progress made in the use 
of vacuum tubes, and in particular wish to refer to the Moore 
vacuum-tube method of illumination. Two installations have 
already been erected in London, one outside the Savoy Hotel, and 
another at Salisbury House. The Savoy installation consists of a 
tube 176 ft. in length, consuming 2,950 watts, using nitrogen gas 
for producing yellow light; power factor 70 per cent. The Salis- 
bury House installation consists of a tube 85 ft. in length, consum- 
ing 2,200 watts, with a power factor of 60 per cent. A white colour 
is obtained by using CO,. The use of CO, has enabled Mr. Moore 
to obtain with his tube the nearest approach to daylight yet attained, 
and I am given to understand that colour can be matched in such 
a light with extreme accuracy. This is certainly a severe test for 
any method of lighting. | 

I should also like to draw attention to one fact in connection with 
illumination which seems to deserve greater consideration at the 
hands of manufacturers and large consumers of light, and that is 
the great value which ought to be attached to the adopting of proper 
methods of illumination. The advantages to be derived аге: Firstly, 
the sight of the workpeople will be improved and prolonged ; 
secondly, the output will be quite appreciably increased; and, 
thirdly, which is very important, the quality of the work under 
proper illumination will be of the same high standard as when done 
in the daytime. 

Before closing I should like to refer to the work of the engineer- 
ing department of the National Electric Lamp Association. Fifteen 
lamp-makers in the United States have combined for the purpose, 
not of forming a trust, but with a determined object of improving 
the quality of the lamps they are manufacturing, and thereby 
maintaining & proper and high standard. Instead of each factory 
employing imperfectly trained chemists to analyse the chemicals 
which enter into the manufacture of lamp filaments, a well-paid and 
highly skilled chemist is employed in a thoroughly equipped labora- 
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tory to perform this work, and sufficient resources are put at his 
disposal to keep on making proper researches, and keep abreast 
with the latest discoveries. I may also mention in connection with 
the necessity of testing incandescent lamps the beautifully equipped 
electric testing laboratory which I visited in New York, which 18 во 
ably conducted by Dr. C. Sharp. In view of the fact that in this 
country a standard specification for carbon lamps has been framed, 
and has come into force on this July 1st, I hope before long that such 
a testing laboratory will also be established in this country, and will 
receive the proper support of the municipal authorities and com- 
panies рош current for lighting purposes, enabling the con- 
sumers to get lamps of really good quality. 

In bringing this Paper to a close, I should like to venture in 
indicating the lines upon which further researches might be con- 
ducted, and for that purpose I will refer once more to Mr. Hammer 
and his publications, and say with him that the ultimate solution 
of the problem of securing a satisfactory and efficient illumination 
may be obtained by means of the stimulation of phosphorescent 
and fluorescent substances in various ways, thus producing a cold 
light, a light, as he calls it, without flame and without heat. We 
must soon stop producing long and useless heat waves, and also, as 
far as possible, all radiation outside the visible spectrum, in the 
utilisation of our illuminants. 


MANCHESTER AND SALFORD ELECTRICAL 
BXHIBITION, 1908. 


We have received from Mr. W. Davenport, secretary of the 
National Electrical Manufacturers’ Association, the following com- 
munication regarding the arrangements at present made in connec- 
tion with the holding of an eloctrical exhibition in the Manchester 
and Salford district in or about October, 1908 :— 


TO THE EDITOR OF THE ELECTRICIAN, | 


Sin: The Manchester and Salford Corporations have decided to hold 
an electrical exhibition in their district, under their direct patronage and 
substantial support, in or about October, 1908, and arrangements are 
being made to call a meeting, at an early date, of Corporation officials and 
supply companies’ representatives in the north of England who are in- 
terested. A general advisory committee will be appointed, as also an 
executive committee, to assist in the carrying out of the scheme in detail. 

The executive committee will consist of representatives from Corpora- 
tions supporting the scheme, supply companies, representatives of the 
Municipal Electrical Association, the National Electrical Manufacturers’ 
Association, the Electrical Contractors’ Association and representatives 
of the exhibitors. | 

Profits arising out of the Exhibition will be allocated to exhibitors and 
donators, grants will be made to benevolent funds connected with the 
electrical industry and an institution nominated by the Manchester and 
Salford Corporations, and situated in their respective districts. 

Mr. S. L. Pearce, A.M.I.C.E., M.I.E.E., and Mr. V. A. Н. McCowen, 
M.I.E.E., M.I.M.E., Corporation engineers of Manchester and Salford 
respectively, have kindly consented, with the approval of their chairmen, 
to act as consulting engineers to the scheme. 

Mr. C. 8. Northcote, M.LE.E., late deputy chairman of the recently 
highly successful Electrical Trades’ Exhibition held at Olympia, will act 
as general manager to the Executive committee, and Mr. W. Davenport 
will act as organising secretary. 

As soon as the final details of the scheme are a little more advanced, 
the electrical trade will be asked to attend a meeting to appoint their 
representatives and to approve of the preliminary arrangements. 

Negotiations are at present proceeding for a suitable site, of which full 
particulars and plans will in due course be published. | 

Re Franco- British Exhibition, Electrical Section.—The Institution of 
Electrical Engineers have appointed a committee under the chairman- 
ship of their president, Dr. В. T. Glazebrook, F.R.S., to supervise the 
interests of the electrical trade at the forthcoming International Exhi- 
bition to be held at Shepherd’s Bush. The exhibits, however, will 
probably be of a general character, represented by the biggest and more 
important manufacturing firms of the country, with a view to showing 
the progress of the industry and the friendly rivalry which exists 
between France and the British Empire, but, broadly speaking, it will not 
be a trade exhibition in the true sense of the word, as was the late 
Electrical Exhibition at Olympia, and the forthcoming Manchester and 
Salford Exhibition will be. 
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CORRESPONDENCE. 


COLOUR PHENOMENON IN PHOTOMETRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: While it is impossible to maintain that flicker photo- 
meters are entirely independent of all colour effects (such as, 
for instance, colour blindness on the part of the observer), I 
agree with Mr. Wild that the influence of the size of the 
retinal image is much less evident in instruments of this class. 
This, I believe, is connected with a difference in the limiting 
frequency at which the sensation of flicker disappears in the 
case of the rods and cones respectively. Yet, іп my own case, I 
still find that a small difference in the results can be produced 
by alteration of the retinal image, even in the case of a flicker 
instrument. 

I hardly think that tho use of inclined screens in the Everett 
Edgcumbe photometer, or a difference in their distance from 
the eye, could explain the result to which Mr. Wild refers. 
The two portions of the surfaces which are utilised in the field 
of view of this instrument are practically equidistant from the 
eye, and Ї do not think that my result could be explained by 
“ angle-errors," as Mr. Wild seems to hint. 

There are other possible explanations of the small difference 
between Mr. Wild's result and my own. 

A grease-spot photometer, for instance, tends to tone down 
the apparent difference in colour between two sources, for the 
greased portion is viewed both by transmitted and reflected light. 

Again, the magnitude of the influence of the size of the 
retinal image depends very greatly on the order of illumination 
of the photometrical surfaces. | 

‚ Moreover, while I am reluctant to press the conventional 
explanation of all photometrical differences—the personal 
element—yet considerable differences in the distribution of 
rods and cones on the retina of different individuals are known 
to occur, and might perhaps explain why such a comparatively 
small difference as 9 per cent. should occur in the case of 
some eyes and not in the case of others. 

If only on this account, I am glad that Mr. Wild is repeat- 
ing my experiments оп this subject. —I am, &c., 
Malvern, Aug. 16. J. S. Dow. 


* SYNCHRONMASCHINEN FUR WECHSEL- UND 
DREHSTROM." 
TO THE EDITOR OF THE ELECTRICIAN. 


. SIR: Will you please allow me space for the following note 
in connection with Herr Winkelmann's letter appearing in your 
issue of the 9th inst. 

The skin effect in a conductor such as a simple transmission 
cable is to be distinguished from that in conductors embedded 
in armature slots. In the latter case the self induetion per 
unit length of conductor is greater than in the former, and 
moreover the distribution of flux due to а current flowing in 
the conductors is quite different in the two cases. On account 
of these considerations, although in a simple isolated conductor 
the skin effect may be very often neglected, it, must, be taken 
into account when dealing with armature conductors. 

Further, the eddy currents produced in solid pole shoes, end 
plates, bolts, &c., by the pulsating current in the conductors 
all have the effect of increasing the apparent resistance of the 
armature winding ; or, in other words, the effective resistance 
is greater than the resistance as measured by direct-current to 
the extent of from 30 to 100 per cent. (See Arnold and La 
Cour, “ Die Wechselstromtechnik," Vol. IV.)—I am, &c., 

Liverpool, Aug. 19. Tuos. Е. WALL. 


BRITISH ASSOCIATION REPORT ON ELECTRICAL 
| STANDARDS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sin: In Appendix І. to the above report published in your 
last number (p. 717), I am credited with having submitted for 


testing at the National Physical Laboratory, some Weston 
cadmium cells made according to the provisional specification 


year. 
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issued by that institution two years ago. The report should 
have stated that these cells were sent from the Central Tech- 
nical College, and were set up by Mr. J. A. Sadd, A.C.G.I., 
Honorary Demonstrator in the Electrical Engineering Depart- 
ment.—I am, &c., 


London, Aug. 21. T. MATHER. 


RESTRICTED-HOUR SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your leading article of to-day's date you refer to 
the possibility of a tempting offer for current being sufficient 


to induce manufacturers to waive the interruption to supply 
as a thing to be thus pecuniarily compensated for. 


In my 1904 Paper (р. 236 of LE.E. Journal, No. 174) I 
raised this very question, and the reply I got, from one manu- 
facturer at least (Mr. Morcom, see p. 262 of Journal), was very 
disappointing, though I suggested power at the then-considered 


ridiculously low rate of $d. per unit. 


The result was that I set about providing, by means of cells, 


a stand-by to that gap; and I am sufficiently optimistic to 


think that we shall hear more of this method during the next 
When certain aspects of the case are properly under- 
stood, there is much more to be said for the use of cells on 
consumers’ premises in the manner I propose than, I venture 
to think, many people are yet aware of, who might be supposed 


A. M. TAYLOR. 


to know.—I am, &c., 


King’s Heath, Aug. 16. 


PARLIAMENTARY INTELLIGENCE. 


Pacific Cable.—In the House of Commons on 15th inst, Mr. Runciman 
stated that the accounts of the Pacific cable for 1906-7, recently pub- 
lished, showed & deficiency for the year of £54,923. 12s. 2d., of which 
the portion payable by the taxpayers of the United Kingdom was 
£15,256. 11s. 2d. It the cable were charged mere ly with the interest 
payable on borrowed capital (£60,000 a year), instead of being charged 
also with the annuity for repayment, the total deficiency would be 
£37,978. 14s. 2d., and the British share would be reduced in proportion. 
The working expenses also included £33,000 carried to renewal account. 

Electric Railway Accidente.—On the motion of Viscount Galway, & 
return was ordered by the House of Lords on Wednesday of the total 
number of persons injured by contact with live rails” on electric rail- 
ways in 1904, 1905, 1906 and the first eight months of 1907. 

Patente and Designs Bill.—This bill was read a second time in the 
House of Lords on Tuesday. 

London Traffic Board.—In the House of Commons on Wednesday the 
President of the Board of Tr&de (Mr. Lloyd-George) stated, in reply to a 
question, that the new Traffic Department of the Board would have no 


power to compel promoters of locomotion schemes in London to submit 


their schemes for preliminary examination before the deposit of bills, 
unless such submission should be required hereafter by the standing 
orders of Parliament. 


————— . 
SALFORD AND ECCLES ARBITRATION AWARD. 


The arbitrator appointed by the Board of Trade (Major P. Cardew) to 
ascertain the price to be paid by Salford Corporation to Eccles Corpora- 
tion for the electrical energy required for working the tramways in Eccles 
has now issued his award. The arbitrator sat at Westminster іп May to 
hear evidence, and the proceedings were reported in The Electrician for: 
May 31. At the arbitration proceedings Eccles Corporation succeeded in 
obtaining the following guarantees, which enabled them to reduce the 
amount asked for from Salford Corporation :— 

(1) That Salford Corporation should pay {ог a minimum quantity of 
500,000 units per annum; (2) that not more than 11 four-motor equip- 
ment bogie cars should be on the Eooles lines at any one time ; (3) that 
the pressure of 500 volts required by the agreement in question should 


‘only be required at the nearest feeding point to the Eccles station ; (4) 


that Salford Corporation should lay the necessary cables for the supply at 
a cost of £1,828. 

The last two clauses reduced the capital outlay by nearly £2,000, and 
the amount for loan charges by over £100. The price asked for at the 
inquiry by Eccles was 1:54. per unit for а supply of 500,000 units and 
ld. per unit for all above that quantity, and the amou nt offered by 
Salford, which they stated would allow a profit to Eccles of 2 per cent., 
was 1:048d. for 500,000 units, and 34. per unit for all above that amount. 
Before the arbitration the only amount which Salford would agree to рау 
Ecoles was & sum not greater than that at which they could obtain а. 
supply from their own Electricity committee. Last year the amount was 
1:35d, which has now been reduced to 1:3d., and no guarantee would be 
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given that the amount would remain at either of these figures, nor that a 
minimum quantity would be taken. This basis was admitted by the 
Salford engineers, on cross-examination, to be an unreasonable one, 
seeing that it might be a ‘‘domestic” arrangement, and it did not 
matter to Salford which department (the electricity or the tramways) 
made a profit. At the arbitration Salford sontended: that a fair price to 
charge for an output of 500,000 units was actually a }d. less than the 
price which they were charging themselves on an output of 7,000,000 from 
an up-to-date station recently constructed in the same neighbourhood, 
under similar working conditions. 

Major P. Cardew, in his award, sets out that by agreement dated April 
11, 1902, between Salford and Eccles Corporations, it was provided 
that Salford Corporation should construct tramways in Eocles at the 
expense of the Eccles Corporation and fix the electrical equipment con- 
carrently with the construction of the tramways, and supply electrical 
energy for the purpose of working the said tramways or any part or parts 
thereof; but Eccles Corporation might, upon giving certain notice of 
their intention to supply electrical energy from their own stations for the 
purpose of working the said tramways, require Salford, upon the expira- 
tion of a certain time thereafter, to purchase electrical energy from 
Eccles, and by sec. 13 of the said agreement it was provided that Salford 
should pay to Eccles for all electrical energy supplied by Eccles at the 
following rates and charges: For а consumption not exceeding 150,000 
units per annum 14d. per unit, for every unit exoeeding 150,000 and not 
exceeding 250,000 per annum 14d. per unit, provided always that on the 
application of either Corporation such rates and charges shoul1 b» sub- 
ject to revision every five years after the date of the said agreement, and 
failing agreement on any such revision the matter should be referred to 
а referee appointed by the Board of Trade. Ав Eccles were to supply 
and Saltord to take on and from Sept. 1,1907, electrical energy for work- 
ing the tramways, and as the Corporations failed to come to ап agree- 
ment on the revision of the rates, on the application of Salford Cor- 
poration the Board of Trade appointed Major Cardew as referee. During 
the hearing of evidence it was agreed to between counsel for both Cor- 
porations that the agreement of April 11, 1902, should be amended, and 
that во amended the same should be binding and of full effect as pre- 
cedent to and should be taken into consideration in making the referee's 
award. By agreement of July 81, 1907, between Salford and Eccles 
Corporation (supplemental to the agreement of April 11, 1902) the prin- 
cipal agreement was amended accordingly. 

The award proceeds: Now I, the said Philip Cardew, having heard and 
duly weighed and considered the several allegations of the said Corporations 
and their evidence, and having cognisance of and having taken into con- 
sidera‘ion the said supplemental agreement of July 31, 1907, I award and 
determine that the rates and charges to be paid by Salford Corporation 
to Eccles Corporation for electrical energy supplied by Eccles for a ser- 
vice on the said tramways at any one time of not more than 11 four- 
motor equipment bogie cars sball be (1) for a consumption not exceeding 
500,000 units per annum 114. per unit. (2) For every unit exceeding 
500,000 per annum 1d. per unit. 


LEGAL INTELLIGENCE. 


а — ы 


National Telephone Co. v. Hemmings & Carruthers. 


In the City of London Coart on Tuesday, plaintiff company sued Mrs. 
Н. С. Hemmings and Mr. J. Carruthers, representatives of the Threo 
Syndicate, for £6. 19s. 8d., for the use of a telephone for a second year. 

For the defence, it was said defendants took the telephone for three 
months, paid for it 12 months in advance, and that it was taken away at 
the end of about the first six months. Therefore plaintiffs had no claim 
for a second year’s subscription. 

Mr. STROUD, for the company, said that they had received no notice to 
discontinue, such as they were entitled to under the contract. After 
defendants had haa the telephone for about six months the company 
found their premises vacated, and plaintiffs removed the instrument. 
They were justified in doing that under their bye-laws and regulations, 
and without notice. They still held the instrument at defendants’ dis- 
position, and as no notice to discontinue had been given, defendants were 
liable for a second year’s subscription. 

Мт. HEMMINGS (for defendants) said plaintiffs had taken two guineas 
from Carruthers in discharge of his obligation without prejudice. He urged 
that that discharged the other defendant. 

Judge LUMLEY SMITH, K.C., held that the discharge of one of two 
joint debtors was a discharge of both, and gave judgment for the other 
defendant, with costs. 


Carbide Manufacture in Norway.—The report of the Alby 
United Carbide Factories (Ltd.) for 1906 states that the new Odda 
factory on the Hardanger Fjord, Norway (a port which is ice free 
throughout the year) was being equipped under the supervision of 
the company’s general manager and chief engineer, Dr. Albert 
Petersson. The installation would be completed by the end of 
1907. The harnessing up by the Tyssefaldene Co. of the first unit 
of water power (20,000 E. H. p.) was well advanced, and was being 
carried out in such a manner that an additional 20,000 k. H. p. could 
be connected up and delivered within a year from the date of 
starting. 


HOUSE LIGHTING CONTROL. 


The very nature of electric lighting, among other advantages, 
gives its user greater ease of control than either gas or oil lamps. 
Many makers of electrical apparatus have thus been encouraged to 
evolve arrangements of wiring, allowing one or more lights to be 
switched on or off from any convenient position or positions. 

One of the best-known workers in this field is Mr. A. P. Lundberg 
(of Messrs. A. P. Lundberg & Sons), who has just placed on the 
market a new. Marvel" switch which, it is claimed, will still 
further develop the possibilities of convenient control from two 


Fic. l.—GzNERAL View or MARVEL " SwiTCH. 


positions. The * Marvel” switch, a general view of which is given 
in Fig. 1, has three definite positions for the lever knob, and as 
there is only one controlling spring & uniform tension is obtained. 
The rocking contact arm consists of а piece of insulating material, 
on each side of which are arranged contact studs, suitably inter- 
connected, which become current carrying or not according to the 
positions of the knob and the circuit connections. The rockin 

contact arm is locked in each of the inclined positions of the kno 

and cannot be released by vibration. It is therefore very suitable 


REC? 
ECT. 


Fic. 2.—MBETHOD or USING “ MARVEL" SwircH IN BEDROOMS, 


for use on board ship or in railway trains, where а total extinction 
of the lights would be especially annoying. The '' Marvel" switch 
is of strong construction, and is so designed that its parts are inter- 
changeable, and it can also be fitted with auy of the standard covers 
manufactured by this firm. | | 
In Figs. 2 and 3 we give two examples of the use for which this 
switch is primarily designed. Fig. 2 shows an arrangement of 
wiring, whereby either (а) lamp X can be used alone, or (б) lamp 
Y сап be used alone or (c) both lamps can be switched off. In Fig. 8 


RECO 
EKTRIK 


Fic. 3.—METHOD or USING “ MARVEL" SWITCH ON ELECTROLIERS, 


a system of wiring suitable for use on electroliers is given. With 
the help of two of these switches either part or the whole of the 
lamps can be switched on or off from two different positions. 

It is claimed that the wiring under this system is no more diffi- 
cult than that employed in two-way wiring, the only difference 
being that an extra wire is run. Except in one partic arrange- 
ment this extra wire is always on the same pole as the other two. 
A leaflet which we have received from Messrs. Lundberg gives 
seven different applications of the use of this switch, and no doubt 
there are others waiting to be thought out. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A test-room assistant is required, with experience in adjusting, 
calibrating, and scaling Wright’s demand indicators. Applications 
to the Engineer and Manager, Stepney Electricity Works, 27, 

Osborn-street, Whitechapel, E., by Aug. 28. See an advertisement. 


A demonstrator 1s required in the department of electrical en- 
gineering at the Heriot Watt College, Edinburgh. Salary £130 per 
annum. А lecturer and laboratory assistant is also required at 
21s. per week. Further particulars from Prof. F. G. Baily. Applica- 
tions to the Principal by the 28th inst. See an advertisement: 


A chief clerk is required by the British Continental Electricity 
Co. (San Remo, Italy) to take charge of consumers’ department. 
Preference to applicants having kuowledge of French or Italian. 
Commencing salary £9 per month. Applications to the Company, 
82, Victoria-street, Westminster, S. W. Seealso an advertisement. 

А general foreman is required by Searborough Tramways Co. 
Salary £120 per annum. Applications to the Manager, Scalby- 
road, Scarborough. See an advertisement. 


А lecturer in appie mechanics is required at the University of 
Liverpool. Particulars from the Registrar. See also advertisement. 


A selling representative is wanted for a first-class firm, to ener- 
getically push the sale of rheostats, starters, circuit-breakers, &c. 
See an advertisement. 


An assistant lecturer and demonstrator in mechanical engineer- 
ing is wanted at the University of Leeds. Salary £200. Particu- 
lars from the Registrar. Applications by Aug. 26. 

Two demonstrators in physics are also required at Leeds Univer- 
sity. Salary £100 each. 

Ilford Council require a second engineer-in-charge at their elec. 
tricity works. Salary £120 rising to £150. Applications by Aug. 27. 


An assistant is wanted.in the engineering department of Dar- 
lington Technical College to teach electrical engineering and prac- 
tical mathematics. Commencing salary £120 per annum. Appli- 
cations to the director of education (Mr. A. C. Boyde), Education 
Offices, North Lodge, Darlington, by Aug. 30. 

An assistant lecturer in engineering, to take classes in electrical 
engineering, is required by Swindon Education committee. Appli- 
cations (on forms to be obtained from Mr. W. S2aton, Town Hall, 
Swindon) by Aug. 31. 


Mr. Hugh Edmiston has been 'appointed city electrical engineer 
of Perth, Western Australia. Mr. Edmiston has had long experi- 
ence of electrical engineering work ав a partner in Edmiston & 
O'Neill (Melbourne) and earlier in Palmer, Struthers & Edmiston, 
and also as Australian advisory engineer of W. T. Henley's Tele- 
graph Works Co. and the Australian Otis Engineeriog Co. He has 
also been in the service of Crompton & Co. and the Brush Co., his 
first connection with electrical engineering work being with the 
Anglo-American Brush Electric Light Corpn. in London in 1885. 


Mr. Alex. Wyllie, borough electrical engineer, Walsall, has been 
appointed chief electrical engineer at Auckland, New Zealand. 


Major W. Montgomery, R.E., has been appointed officer-ia-charge 
of the Forth Defence electric lights. — 


EDUCATIONAL NOTIOBS. 


University College, London.— When the new session opens on 
Oct. 1 the extensions to each of the engineering departments at 
this collega will be completed. By the removal of University Col- 
lege School to Hampstead the south wing of the College buildings 
in Gower-street is set free for University purposes. 

The chief features of the extensions are as follow: In the Mechanical 
Engineering Department, which is under the direction of Prof. J. D. 
Cormack, а new hydraulic laboratory will be provided in the basement, 
and also additional space for experimental work in mechanical engineer- 
ing during the second and third years. А separate laboratory will be 
set aside for research work, thereby leaving the main laboratory entirely 
free for undergraduate work. 

In the Department of Electrical Engineering, which is under the direc- 
t:on of Prof. J. A. Fleming, the present lecture room (which faces on 
Gower-street) will be replaced by a large new lecture room with a small de- 
monstration class-room adjoining which will face south, and be entirely 
removed from the noise of traffic. The old lecture room will be fitted up 
аз an experimental room for advanced stadents. The electrical engineer- 
ing department will also obtain а fine research laboratory with apparatus 
and preparation rooms adjoining. 

The Department of Applied Mathematics, under Prof. Karl Pearson, 
which is immediately above the electrical engineering department, will 

also receive considerable extensions, thereby setting free the existing 
accommodation for the work of engineering students, and providing new 
accommodation for those taking civil and municipal engineering. The 
extensions to the Department of Applied Mathematics will also provide 
iwo special research laboratories. 


On the second floor extensions will be made to the drawing office, 
which will make it possible to reserve benches for the entire use of each of 
the students working therein. Adjoining the drawing office will be a large 
museum of apparatus and diagrams. Many of the leading engineering 
firms have already presented apparatus for exhibition in this museum. 
Hardly less important to the student of engineering is the provision of 
entirely new accommodation for the Department of Geology, under the 
direction of Prof. E. J. Garwood. This department will now be provided 
with а handsome museum, a research room, and a lecture room suitably 
equipped with lantern apparatus. In addition to these improvements a 
large room (50 ft. x 201t.) has been set aside for the use of the Students’ 
Engineering Society, of which Sir Alexander Kennedy was the founder. 

The fees have been re-arranged under a scheme which provides а com- 
position fee of 120 guineas for the complete three years' course in any 
one of the branches of mechanical, electrical, municipal, or civil engi- 
neering, this fee being payable in three instalments of 45, 40, and 35 
guineas, 

University of Glasgow.—The new session commences on Oct. 17 
and ends on March 16, 1908. The students usually spend the 
summer months in practical work, thus receiving their training on 
the “ sandwich” system. Prospectuses of the courses for the 
degrees of B.Sc. and D.Sc. in engineering, mining and architecture 
and syllabuses of all classes, &c., can be obtained from the Assistant 
Clerk, matriculation offices, the University, Glasgow. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Nowcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 80 to Oct. 5. The 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. Е. Н. Pruen, Armstrong College, 
Newcastle-on-Tyne. 


Glasgow and West of Scotland Technical College.—The 
session begins on Monday, Sept. 28, in the new buildings. The 
diploma of the colleze is granted in civil, mechanical and elec trical 
engineering, mining, naval architecture, chemistry, metallurgy, 
mathematics and physics. The courses of amay eton over three 
sessions, and holders of the diploma are eligible for the degree of 
B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session at prescribed university classes. There are 
new and well-equipped laboratories in the departments of physics, 
chemistry, technical chemistry, metallurgy, mechanics, motor- 
power engineering, electrical engineering, &c. The preliminary 
examination begins Sept. 16. Calendar (price 1s, 4d.) and pro- 
spectuses (gratis) from the Secretary. 

Merchant Venturers’ Technical College (Bristol).—The 
calendar for the 52nd session (1907-8) contains full particulars of 
the courses of instruction in electrical and mechanical engineering, 
applied physics and mathematics, chemistry, &c. There are day 
and evening classes, and the courses prepare for the degrees of the 
University of London. Copies of the calendar may be obtained, 
price 6d. ' 


South-Western Polytechnic (London).—At this polytechnic a 
complete three years’ course is given in electrical engineering 
during the day and a four years’ course in the evening. There are 
courses of lectures and practical work in elementary, intermediate 
and advanced electrical engineering, electrical design, instruments 
and lamps, alternating and polyphase currents, electrical wiring 
and fitting and the calculus for engineers. 


Hackney (London) Technical Institute.—The next session 
commences on Sept. 23. Evening lectures and laboratory courses 
are held in electrical engineering subjects, including electrical 
measurements, dynamos and motors, alternating currents, electrical 
design, &c. Prospectuses, &c., from the Principal, Dalston-lane, 
London, N.E. 


Alleged Noisy Tramcars.—At West Hartlepool Police Court on 
Monday the General Electric Tramway Co. were summoned for 
causing annoyance by the machinery of four of their tramcars. 

Mr. M. Наввівом (for the company) said his clients approached the 
Corporation some time ago when complaints were made, and the cars 
were then put right to the satisfaction of the Corporation, with the ex- 
ception of four. Henow asked Mr. Simpson (the town clerk) to allow an 
adjournment for one month, and they undertook to put the cars right or 
to take them off the track. 

Mr. Srursox thought the proposal not unreasonable. Under the regu- 
lations the company were required to run these cars without a clatteriag 
of machinery, He was informed that in the early morning, when the 
cars were freshly lubricated, there was not the same noise as later ia the 
day. That would suggest additional lubrication. 

The case was adjourned for a month. 


Ashton-under-Lyne.—The Council have applied for sanction to a 
loan of £11,678 for extensions of the electricity undertaking. 

Australasia.— Fremantle Electric Tramways Board have entered 
into an agreement for the extension of the tramways into North 
Fremantle. 

Austria-Hungary.—The value of electrical machinery and 
apparatus exported from Austria-Hungary to the United Kingdom 
in 1906 represented a value of £70,261, compared with nil in 1905. 
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Ayrshire. —The Ayr County Road Board have referred to & com- 
mittee a project for the construction of electric tramways in Largs 
and district. 


Bradford.—The Watch and Tramway committees have been 
considering the possibility of ameliorating the obstruction of the 
streets caused by passenger crowds at the tramway termini, and 
will sabmit to the Council a proposal to cunstruct, on the site of the 
present Forater-square garden, an island platform, round which the 
cars will travel to pick up passeng ers. 


Brazil.—In connection with the general trade of Brazil for 1906 
there was a considerable falling off in the imports of machinery 
and accessories for electric light and power, equal to 230 tons of 
£42,156 value. Imports of this character from the United King- 
dom in 1906 were valued at £30,779, from Germany 477, 770, 
from the United States £159,075, France £10,000. 

At Rio de Janeiro there has been considerable progress made by 
the Electric Tramway, Light & Power Co., who now supply electric 
energy from their generating station at Ribeiráo das Lages, situate 
50 miles distant from Rio. Work is actively progressing at the 
principal generating station of the company on the Parahyba river, 
situate 80 miles distant from Rio, and the company anticipate that 
by next year they will have command of some 60,000 н.р. at this 
station, and so be in a position to supply all requirements ot the 
Federal district and of Nitheroy. The Villa Isabel tramway ser- 
vice is now worked electrically, and the conversion of other mule- 
drawn lines to electricity is being proceeded with. 
of the entire system to one 
advanced. Electric lighting both for public and private uses has 
greatly increased and the demand is still growing. 


Bremen.—Two new harbours were built in the fall of 1905 at 
Bremen, and а dam is now under construction above the city, at a 
cost of £100,000, in order to raise the level of the water port of the 
river. The fall of this water will be utilised for the water-power 
generation of electric energy to supply Bremen with electricity for 
lighting and power. 


China.—The value of electrical apparatus and materials imported 
into Canton in 1906 was £8,584, compared with £9,519 in 1905. 


Colne.—An unopposed inquiry was held here last week into the 
application of the Council to borrow £5,550 for extensions of the 
electricity works. 

Columbia.—Mr. Consul Gillies, reporting upon the trade of 
Barranquilla and Cartagena in 1906, states that the telegraph 
service of the country has been recently greatly improved and new 
branch lines established connecting the main system with a 
number of outlying districts. The submarine cable service has also 
been improved, but there is said to be great need for the establish- 
ment of a cable station on the Atlantic coast, as messages coming 
from abroad for Barranquilla have to travel across the Continent 
from Buenaventura on the Pacific coast. The weight of telegraph 
and telephone wire imports is given as 222, 130 Ib., of which the 
United Kingdom supplied 58,2501Ь. weight, the greater portion of 
the remainder coming from Germany. 


. Corea.—Recent imports into Corea show a large increase in tele- 
graph and telephone material. The imports into Corea, except for 
metals, show very little of British origin. Telegraph and telephone 
materials are described as of Japanese origin. 

At Chemulpo (which, by the way, it is suggested should be made 
а free port) the local electric light and power company commenced 
operations in April, 1906. 


Customs Duties.—Sir William Lyne has submitted to the 
Australian Federal Parliament proposals for revised import duties 
on various articles and materials of which the following affect the 


British exports of electrical goods, apparatus, &c. :— 
Proposed Proposed Present 
general tariff. duty on British тобе for British 
Per cent. goods. goods. 


ad val Per cent. Per cent. 

Lampwarè .................... ee 15 15 
Lamp (gas and electrical) stoves .. 30 .... 20 eek 
Miners’ safety lamps ............ 10 nil .... nil 
Engines, turbines, boilers, pumps, &o 80 .... 25  .... 124 
Machinery (and parts)............ 10 .... nil .... 124 
Machine tools for metal working, &c 25 20 nil 
Manufactures of metal (n.e.i.) .... 80 25 nil 
Electric generators and motors not 

over 500 B. P., fans and rheostats. 30  .... 25 , 3 124 
Ditto over 500 H.P. .............. 173 123 
Electrical appliances, electroliers, 

pendants, brackets, switches, con- 

trolling devices, radiators, &0. .. 25 ‚..,. 20 nil 
Electrical materialnsss . sese nil .... nil 
Motor cars (and parts) 35. 25. — 
Electric fusees 5 nil .... nil 


According to a recent decision, pocket electric lamps (with or 
without battery) are subject, under the Swiss tariff, to а duty of 
25fr. per 100 kilogs (10s. 2d. per cwt.). 


The unification 
auge and to electric traction is well 


“Economy in the Use of Electrical Energy.— The Daily 
Mail" states that Mr. Н. Lacy, of Birmingham, has perfected an 
invention for abolishing resistances. The invention is designed to 
save waste" of current and applies equally to motors for every 
class of work. Satisfactory tests are said to have led to its adoption 
throughout the Carlton and Ritz Hotels. 


Electric Light and Power Plants in the Far Bast.— We have 
received from the Engineering Society of Siam a copy of a list of 
electric light and power plants in the East in 1907, which gives 
some details of electricity supply works in China, Japan, Siam, 
Straits Settlements, &c. 


Electricity in Mining.—Messrs. Bolckow, Vaughan & Co. havo 
recently had electric lighting and power plants installed at their 
collieries in South Durham. 

At the Binchester, Auckland Park and Newfield collieries three power 
stations have been equipped by the Electrical Co. Each group of pits 
has its own generating station, at which steam at 1501Ь. pressure is ob- 
tained from boilers fired with coke oven gas. "The three stations contain 
seven 200 kw. Willans-A.E.G. generating sets. The three-phase gene- 
rators are for an output of 200kw. at 2,400 volts at 60 cycles. "Three 
5 and been installed at Auckland Park, two at Newfield and two at 

inchester. 


Exhibition.—A municipal electrical exhibition will be held at 
Colchester Skating Rink during the week commencing Oct. 20. 
Further particulars from the Borough Electrical Engineer. 


Explosions in Electricity Culverts —As stated in our issue of 
the 2nd inst., the city electrical engineer of Aberdeen (Mr. J. Alex. 
Bell) has prepared a report for the Gas and Electric Lighting 
committee of the Corporation on the recent explosions in electri- 
city culverts which occurred in that city. 

he report states that on May 21 last an explosion occurred in the 
copper strip culverts in the east end of Union-street. Two manhole lids 
were blown up, and 8 yds. of pavement between the two manholes were 
lifted, the flagstones being raised from 5 in. to 6in. on one side; the two 
manhole covers were thrown up into the air and both broken, and а 
rection of one, falling on the copper strip, caused four or five short- 
circuits, resulting in some minor explosions, The main explosion, in 
Mr. Bell's opinion, was due to a service cable failing in on an end box and 
igniting the coal gas in the culvert. There was gas present in the cul. 
verts, and the gas department found a leak. The electricity department 
keep four men constantly at work 5 culverts and manholes, and 
the section in which the explosion occurred was inspected on April 20, 
and the opposite culvert on May 2. No traces of gas were found on 
either of those dates. Since Jan. 1, 1905, 51 cases of gas leaks were 
reported by the Electricity department to the gas department. The 
section damaged pipes leading in at either end, it being an 
isolated section of culvert, and on carrying out repairs Mr. Bell 
took the opportunity of laying cable and filling in the culvert solid. 
As far back as 1895, in view of some explosions which occurred in other 
towns in connection with their electric-lighting installations, the Aberdeen 
Council consulted Sir Alex. Kennedy, who advised that efficient provision 
should be made to prevent escape of gas from the gas mains. Тһе first 
1 in culverts in Aberdeen of which they had any record was on 
Feb. 15, 1897, which was admitted to be caused by gas. Explosions 
occurred at various intervals up to the autumn of 1903. In many cases 
after these explosions there were distinct traces of coal gas in the oul- 
verts, and that was most marked when the effects of the explosion were 
of a severe nature. The remedies taken at that time were to advise the 
gas department where gas was traceable and the periodical examination 
of the culverts. In short, up to that period the opinion was held that a 
fault in the cable or the blowing of a fuse was the cause of a spark, and 
е оте to the presence of coal or sewer gas in the culverts, explosions 
resulted. 

In the autumn of 1903 explosions occurred at much shorter intervals, 
and in fact were of such a nature as to necessitate immediate investiga- 
tion with a view to their prevention. With those latter explosions it was 
found that a portion of the electric mains or service cable in the manhole 
concerned was burned out at the time of the explosion, and the presence 
of coal gas was not traceablein every case. To investigate the matter 
thoroughly a culvert with boxea similar to those used in the streets was 
built in the electricity works yard and a series of tests carried out. The 
convener and the gas engineer were present at most of these tests, and 
Dr. Matthew Hay interested himself in the matter. In carrying out these 
tests in the first place a service cable was built into the manhole and 
intentionally short-circuited—that is to say, a fault was put on it similar 
to what might occur in practice, and then the full-pressure current ap- 
plied, the result being that the cable was immediately burned out and 
the manhole cover lifted. This at once showed that it was possible for 
an explosion to occur without the presence of coal or other explosive gas. 
The next step taken was to prove whether any explosive gas was generated 
from the insulating material by the intense heat of the fault, and it was 
found on experiment that a piece of bare copper wire—if short-circuited 
in the culvert—would create the same explosion, provided electrical 
energy sufficiently powerful were applied. Those experiments tended to 
show that the explosions were in many cases brought about by the 
xus heating and consequent expansion of the air in the manhole or 
culvert. 

Experiments were next carried out with ventilated covers, but it was 
found that a 6 in. square hole cut in a manhole cover 26 in. by 24 in. was 
not sufficient to make any appreciable difference in the height to which 
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the cover was lifted. Culverts similar to those in use in Aberdeen have 
in some towns been ventilated by means of fans, and where а continuous 
line of culvert is available this method is in some respects satisfactory. 
Union-street culverts, however, were divided up into 24 different sections, 
having pipes, more or lees filled with cables, connecting same. That 
method of ventilation was therefore impracticable. Experiments were 


made also with covers bolted down, but that was not found to be 


satisfactory. à 

As most of the explosions in 1903 were caused by the failure of a certain 
type of end connection on service cables—the failure being found to be 
due to moisture in the culverts attacking the insulation of the cables— 
& new form of end box was designed to minimise that trouble as far as 
possible, and some 509 service cables laid into consumers’ premises from 
culverts were altered at considerable expense. There could be no doubt 
that that alteration had the desired effect, as for well over 12 months 
after that improvement was made there was not a single case of a man- 
hole explosion brought about by a cable fault. 

To sum up the results of the experiments made and the experience 
gained by the explosions investigated it was demonstrated first that if a 
cable failure occurred іп a manhole, and sufficiently heavy current were 
available behind it, the box lid would be lifted by the sudden heating and 
expansion of the air; secondly, if there were any sewer or coal gas present 
in the box, the explosion would be very much more serious. The system 
of laying electricity supply mains in the city from 1894 to 1896 was that 
known as bare copper strip drawn into conorete culverts, At present 
those culverts were laid in 13 streets, and four had culverts under both 
foot pavements. Inall there were 34 miles of culverts. Radical altera- 
tions in supporting and insulating the copper strip and cables in those 
culverts had been made three times in the last eight years at considerable 
expense, and he (Mr. Bell) was unable to suggest anything that would 
remove the chances of explosion, short of doing away entirely with that 
type of distribution. It did not appear practicable to prevent coal gas 
leaking into the culverts from time to time. An interesting fact, Dr. Hay 
advised them, was that coal gas might, by filtering through a sufficient 
thickness of earth, lose its odorous constituents and become quite odour- 
lesa, but would continue to retain its explosive elements. Even if it were 
possible to exclude gas from the culverts, there was still the danger of a 
box lid being lifted by the sudden expansion of air caused by the heat 
from a cable fault. 

Мг, BELL therefore recommended that the committee authorise him to 
replace the existing copper strip culverts by cables laid on the solid 
system, and that all important manholes on cable work be replaced 
by section boxes placed above ground. In carrying out the work 
he proposed to lay a distributing cable on the inside of the existing 
culverts, tapping on consumers as the work proceeded, then to lift the 
pavement over the culverts and remove road boxes and lay the feeder 
cables on the solid system inside the concrete culverts, filling in solid 
with earth before replacing the foot pavement. In the estimate of net 
cost of the work (£8,910), Mr. Bell allows for increasing the capacity of 
distributors and feeders to meet future requirements. Dae allowance ів 
made in the estimate for metal, &c., recoverable. 

As stated in our issue of the 9th inst. the Council have adopted 
Mr. Bell’s recommendations. | 


Gold Coast.—The number of subscribers connected with the tele- 
phone exchanges at Accra, Cape Coast, Sekondi and Tarkwa total 
104, of which 59 are Government offices. 


Government Contracts and Fair Wages.—The Treasury have 
appointed a committee to consider the working of the Fair Wages 
Resolution of the House of Commons of 1891, as embodied in 
Government contracts, and to report whether any administrative 
changes are desirable. 

The members of the committee are Sir G. H. Murray, K,C.B. (chair- 
man), Mr. H. D. de la Bere, C.B., Mr. A. Wilson Fox, C.B., Mr. A. F. 
King, Mr. Е. W. Black, Mr. К. Bailey, M.V.O., and Mr, J. B. West- 
сой, M.V.O. Mr. J. J. Wills, of the Labour Department of the Board of 
Trade, will act as secretary. 


Havre. —A considerable extension and improvement of the docks 
at Havre is under construction, and is expected to be completed in 
1909. On the south bank of the Canal de Tankarville а new quay 
will be available for shipping. The mechanical equipment ta be 
provided includes 18 electrie cranes. Further extensions, with 
additional cranes, will have to be made later to provide suitable 
loading апа unloading facilities for the huge vessels which use the 
docks at Havre. 

Last year а special electric tramway service was established at 
Havre to substitute the old horse omnibus service between the 
L. & 5. W. Co.'s quay and the railway station for Paris. The new 
service is very popular and is well patronised. - 


Hetton (Durham).—The Council have decided to make an ex- 
periment in street electric lighting and two thoroughfares are to be 
lighted by incandescent electric lamps at 27s. per lamp per annum. 


Hornchurch (Essex).—A committee is considering an electric 
lighting scheme submitted by Mr. G. A. Browning. 


Inquest.—An inquest was held last week into the death ofa 
chargeman, named Allan, in the Bothal Yard Seam at Ashington 
(co. Durham). 

While tending an electric pump deceased found а cable hanging from 
the roof. He lifted the cable and immediately shouted. A fellow work- 


man went to his assistance, and when Allan was loosed from the cable 


he fell. Mr. Thomas McKie, electrical engineer at Ashington Colliery, 
said the cable had been examined by eye. Since the accident he had 
examined if, and found the insulation damaged. He thought it could 
only have occurred by the electric current leaking from one core of the 
three-core cable. The indicator in the power station showed no signs of 
leakage atthe time. The outside covering of the cable was burnt for 1} in. 
The jury returned а verdict that deceased was accidentally electrocuted. 


Japan.— An instructive report on the trade of Japan in 1906 has 
been prepared by Mr. Harrington, Acting Commercial Attaché to 
the British Embassy at Tokio. 

Under the heading of Instruments, Tools, Machinery, &c., it appears 
that there was & decrease of £107,000 in the value of imported electric 
motors, and of а considerable amount in regard to electric lighting 
apparatus. The total value of telegraph and telephone apparatus im- 
ported іп 1906 was £11,713. It is estimated that about 25 per cent. of 
the eleotric motors imported into Japan, representing а total value of 
£143,765. came from the United Kingdom, more than half the supply 
being of United States manufacture. Telegraph wire stands for £116,170 ; 
£86,290 came from Germany, £22,550 from the United States ani only 
£2,790 from Great Britain. 

The paid-up capital of joint-stock companies in Japan represents a 
total of £84,608,000, and companies engsged in electric lamp making 
stand for £1,410,000. Electric lighting apparatus imports were valued at 
£50,610, a falling off of about £14,000 compared with 1905. About 
25 per cent. also of this trade is British, The imports of electric vehicles 
and parts thereof stand for £31,212, a falling off of £23,000 compared 
with 1905. Nearly the whole of these imports are American. Electric 
light wires and cables represent a total of £84,969, an increase of £7,240 
over the previous year, these supplies coming from Great Britain and 
America, the former being accredited with £46,798. Electric lamps, of 
German and American manufacture, stand for £24,247, an increase of 
nearly £10,000 over 1905. 

In а report on the trade of Nagasaki for 1906 Mr. Consul Playfair 
gives particulars of extensions to the shipbuilding works and yards of the 
Mitsu Bishi Dockyard Co, Two turbine shops have been erected in these 
works and have been equipped with one 50 and one 30 ton electric over- 
head travelling cranes, and the erecting and fitting shops have been pro- 
vided with electric overhead travelling cranes of 5, 10, 20 and 50 ton 
capacity. In the old boiler shop a 40 ton electric crane is erected, this 
being an addition to a similar crane previously in use, and in two new 
boiler shops a 7 and a 40 ton crane electrically driven have been put in. 
The company’s electric power station at Akunoura has been enlarged and 
provided with two 500 kw. alternators, direct-coupled to Parsons turbines, 
and one 300 kw. d.c. dynamo coupled to a three-phase induction motor. 
Seven Babcock & Wilcox boilers have been added to the boiler shed, and 
а quantity of electrically driven tools are included in the general equip- 
ment of the works, which, at Dec. 31 last, employed nearly 9,000 work- 
men, The plant and tools for the turbine shops are stated to have been 
supplied from Great Britain, the source of supply of the remaining 
machines, &c., not being stated. 

The imports into Nagasaki for 1906 included electric light wires and 
cables to the value of £9,054, compared with nil in 1905, 


Municipal Telephony.—The annual accounts of Portsmouth 
municipal telephone department were approved by the Council last 
week, 

The chairman of the Telephone committee (Councillor DrrrtAx) moved 
the approval of the accounts and said that the average cost of a telephone 
(limited and unlimited) was about £4. 10s. 6d. 

Councillor Воглтно said he looked upon the balance sheet with mis- 
givings. The profit was £1,800 last year, but it was reduced to £225 
this. Other municipal undertakings had considered that it was neces- 
sary that a reserve should be created. At the end of last year the Tele- 
phone committee's reserve was £1,900, but the fund had been reduced to 
£1,557. He believed that the cables would not last 30 years, as they had 
been laid in a cheap and nasty fashion. Тһе switchboard would also 
have to be renewed in about six years, and there would be no money for 
the work. The rate fixed for subscribers was far too low. At the end of 
10 years their system would be half worn out. He proposed that the 
accounts and balance sheet be referred to the Finance committee for con- 
sideration and report. He denied that the profits stated had been 
earned. 

The amendment having been negatived the accounts were approved. 


Personal.—Mr. T. W. Stratford-Andrews, managing director of 
the Indo-European Telegraph Co. (Ltd.) has been presented by the 
Czar with а gold cigarette case, with the Imperial initials set in 
jewels, in recognition of the services rendered to the Russian 
Government in connection with the telegraph service between this 
country and South Russia. 


Presentations.— Nottingham tramway employés have presented 
a gold watch, and the inspectors and office staff a gold chain, to 
chief motor inspector Griffiths, who is leaving for the Isle of Man. 
Mrs. Griffiths received a gold and diamond brooch. 

Mr. J. A, Crowther, engineer and manager of the Wallasey elec- 
tricity works, has been presented by the employés with a photograph 
of himself and the staff and a gold and pearl breast pin, as a token 
of esteem. 


Provisional Order Transfer.—Ossett Corporation give notice 
of intention to transfer their powers, obligations, &c , under their 
1898 electric lighting order to the Electrical Distribution of York- 
shire (Ltd.) for £600, plus 5 per cent. on amount annually received 
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for current for tramways in the borough. The Corporation may 
purchase the undertaking at the end of 21, 85 or 42 years. 


Radcliffe (Lancs.) — Application has been made for sanction to 
borrow £13,000 for extensions of the electricity undertaking. 


Railway Signalling in India. —Mr. J. E. Neale, chief telegraph 
superintendent to the G.I.P. Railway Co., is to receive a bonus of 
R4,500 (£300) in recognition of the value of his voucher block 
instrument which is in use at 65 of the company’s 264 stations. 
There are also 76 stations on the East Indian Railway fitted with 
the instrument. 

The South Indian Railway Co. have given their resident engineer 
(Mr. R. H. Martin) permission to apply for patents in respect of an 
electric interlocking system and an electric bell for use in loco- 
motives. | 


Rawtenstall.—The Council have decided to increase the amount 
to be spent on electricity supply from £29,C00 to £89,000. 


Recent Wills.—The will of the late Mr. W. P. Page, a director 
of the Brompton & Kensington and the Chelsea Electricity Supply 
and the Urban Electric Supply Companies, has been proved. The 
gross value of the estate is returned at £59,506, and the net at 
£56,357. 

Sir Spencer Walpole, K.C.B., formerly Secretary to the Post 
PP a subsequently chairman of the Pacific Cable Board, left 

,906. 


Sierra Leone.—A scheme is under consideration for the estab- 
lishment of a telephone exchange at Freetown. 


Spain.—The “ Madrid Gazette for Aug. 15 contains copy of a 
decree granting a concession for the construction of an electric 
tramway in San Sebastián to the Compañia del Tranvía de San 
Sebastian. The “ Gazette’’ may be seen at the Board of Trade, 78, 
Basinghall-street, London, E.C. 


Swinton and Pendlebury.—The Lancashire Electric Power Co., 
who are supplying electricity in bulk to the Council, are issuing 
circulars in the district drawing attention to the many advantages 
of electricity for power and lighting. 

The arrangements of the Council for giving a supply of electricity are 
pci. TP progress. The sub-station has been equipped апа a portion 
of the distributing network has been laid, and it is expected that supply 
will be available in а few days. Tenders are being invited for wiring the 
public buildings. 


Telegraph Strike in America.—The strike of telegraph opera- 
tors in the United States, referred to in our last issue, continues, 
and there does not at present seem to be a prospect of settlement. 


Wakefield.—An unopposed inquiry has been held into the appli- 
cation of the Corporation for sanction to a loan of £7,250 for exten- 
sions of the electricity works. 


Workhouse Lighting.—Stepney (London) Guardians have re- 
ceived a report from Mr. W. Н, Trentham on the electric lighting 
of the workhouse, and the Council have submitted terms for the 
supply of current for lighting and power for the workhouse. The 
subject will be dealt with by a special committee. 


Municipal Tramways Amateur Football League.—4A meeting 
of the committee of this League was held at the Manchester Tram- 
way Offices on 15th inst., Mr. C. W. Mallins, A.I.E.E., hon. presi- 
dent, in the chair. There were also present representatives of the 
WE municipal tramways football clubs: Manchester, Shef- 
field, Oldham, Liverpool, Leeds, Birmingham, Salford, Bradford 
and Wallasey. 

The application of the last five clubs to join the competition was unani- 
mously agreed to. The committee decided to run the competition on 
Association Cup lines during the forthcoming season, and adopted new 
rules. The draw resulted as follows: Bradford v. Oldham, Birmingham 
v. Liverpool, Manchester v. Wallasey, Leeds v. Bradford or Oldham, and 
Sheffield v. Salford. The matches are to be played on the ground of the 
first-named club. Bradford and Oldham are to play their tie during 
September ; the first round is to be completed by Oct. 31, the second by 
"Рес. 25, and the final is to be played about March next. The trophy, 
which was won the first year by the Sheffield club, the second year by 
Manchester, and last season by Liverpool, consists of a shield 4 ft. 
high, mounted on a solid oak base. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


—— 


Batley.— The electricity department accounts for the past year 
show capital expenditure £42,077, increase £1,128. 

Revenue was £5,711. Total expenditure was £2,968 and gross profit 
£2,742. Interest required £1,398, and sinking fund £850, leaving a net 
profit of £494. 882,252 units were generated (compared with 730,773 in 
the previous year). 44,500 units as (in 1905-6) were supplied to public 
lamps, 174,052 (154,810) to private consumers by meter and 514,854 
(393,589) by contract. The total maximum demand was 350 kw. (as in 

evious year) for traction and the equivalent of 15,725 (13,680) 8 e. p. 

ps for lighting and power. 


Glasgow.—On Thursday last the Corporation approved the past 
year’s accounts of the electricity department. 

The convener (Coun. Stewart) said the year had been one of steady 

rogress. The revenue had increased by £29,000 and the expenees by 

£14,819, the latter being due in part to increased outlay on fuel and 
wages, rates and taxes, &c. The capital expenditure was increasing and 
was bound to inorease, hecause it was necessary they should provide for 
the growing demands for light and power. There were 3,802 motors (of 
8,000 н.р.) connected, an increase of 707 motors. There were 15,497 
customers for light and power, an increase of 1,792. The committee 
were unable to offer any reduction in the charges. 

Gravesend.—The gross profit on the past year’s working of the 
electricity works was £4,030, and the net profit £245. The capital 
expenditure is £66,000. 


Morecambe.—The accounts of the electricity department for the 
past year show a deficit of £1,784. 

Portsmouth.—The accounts of the electricity department (ab- 
stracted in our last issue) were approved by the Counc! last week. 

The chairman of the Electric Lighting committee (Coun. F. G. Еозтев) 
said that it was proposed to appropriate the profit (£10,853. 5s. 11d.) as 
follows : Insurance fund £1,000, reserve £5,991. 5s. 11d., urban sanitary 
authority (in aid of the general district rate) £3,500, revenue contribution 
to capital outlay £362. He also moved the adoption of the revised scale 
of charges for electric current, and said there were а number of large 
firms and institutions where it might pay to put down private plants for 
electric lighting, and it was to keep these as customers that the revised 
charges were made. While, however, the big consumers were given the 
benefit of the years of prosperity of the undertaking, it had been decided 
that all consumers should benefit, and therefore meter rents would be 
abolished. That would entail a loss of revenue of £981. 12s. 6d. In 
future a minimum charge of 7s. 6d. per quarter is to be made instead of 
58. for any amount of energy supplied up to 20 units. 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN" ELECTRICAL TRADES! 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 158. gd. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and thc Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are ful treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. АП mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ех. 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


TENDERS INVITED. 


The Metropolitan Asylums Board invite tenders for alterations 
and additions to the fire alarm and telephone system at the Gore 
Farm Hospitals (near Dartford, Kent), in accordance with draw- 
ings and specifications prepared by the engineer-in-chief (Mr. W. T. 
Hatch, M. Inst. C. E.). Drawings, specifications and forms of tender 
may be inspected and obtained at the offices of the Board, Embank- 
ment, London, E.C., where tenders must be delivered by 10 a.m. 
Sept. 4. See also an advertisement. 


Torquay Electric Lighting committee invite tenders for the 
supply of 1,500 to 2,500 tons of smokeless thro' steam coal. Spe- 
cifications, &c., from the town clerk (Mr. Frederick S. Hex), Town 
Hall, Torquay, to whom tenders by noon Sept. 3. See also an 
advertisement. 

Dublin Lighting committee invite tenders for the supply of extra- 
high-pressure and low-pressure cables (a) delivered at their Fleet. 
street stores and (b) laid complete on site in Dublin. Specifications, 
&e., from the city electrical engineer (Mr. Mark Ruddle), Fleet- 
street, Dublin. Tenders to the chairman of the Lighting committee, 
8, Cork-hill, Dublin, by Sept.9. See also an advertisement. 

The Joint Cominittee of Management of Clonmel (Ireland) District 
Lunatic Asylum are prepared to receive tenders for the following 
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work in connection with the lighting of the asylum : Sec. 1, suction 
gas plant, gas engines and electric generators ; sec, 2, accumulators, 
switchboard, underground mains, wiring and fittings ; sec. 3, power- 
house building and foundation. Plans, &c., ming Be inspected (by 
appointment) at the ag den or at the offices of the consulting en- 
meer, Mr. Louis J. Lawless, A. I. E. E., 27, Castlewood-avenue, 
thmines, Dublin, from whom conditions, forms of tender, &c., 
may be obtained. Tenders, addressed to the Resident Medical 
Superintendent, District Asylum, Clonmel, Ireland, by Sept. 7. 


The Postmaster- General requires tenders by Sept. 9 for creosoting 
Norwegian, Swedish, Finland or Russian red fir telegraph poles. 
Forms from Mr. 8. E. Hooley, Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. | 


Swinton and Pendlebury Council want tenders by noon Sept. 5 
for wiring the town hall (Pendlebury) and the Council offices and 
public baths (Swinton). Specifications from the clerk. 


Hastings Corporation want tenders by noon Sept 17 for six months’ 
supply of best Welsh smokeless coal for the electricity works. Forms 
from the Borough Electrical Engineer. 


Finchley Council want tenders by noon Aug. 81, for supply and 
erection of surface condensing plant. 


Specifications may be obtained at the Australian Commonwealth 
offices, 72, Victoria-street, London, S.W., for contracts for the 
supply of 11 sections of branching system metallic switchboard 
(tenders by Oct. 8), and 11 sections of common battery switchboard 
and 8,000 subscribers’ telephones and other apparatus (tenders by 
Jan. 7) for the Victorian Government. 


The Dirección General de Obras Publicas, Madrid, want tenders 
before Sept. 14, for the Oeste de Barcelona electric tramway con- 
cession, on terms more favourable to the Government than those 
presented by Don Manuel Crusat Decrey. 


The Camara Municipal do Concelho de Ovar (Portugal) require 
tenders by Sept. 4 for supplying electricity for public and private 
lighting. 

TENDERS REOBIVED AND AOOEPTED. 


Salford Council have accepted the following tenders: W. H. 
Keys, Trinidad bitumen and bitumen compound; Baxendale & Co., 
arc lamp globes; British In sulated & Helsby Cables, house fuse 
boxes; British Westinghouse Co., special car accessories; Edison 
& Swan Co., gravity type amme ters. ö 


Southend Corporation have placed a contract with Wm. Boby for 
one of his Simplex water softeners to deal with the feed water 
for the boilers at the electricity station, the water possessing trouble- 
some impurities (principally of an alkaline nature) which caused 
scaling and corrosion. 


Portsmouth Electric Lighting committee have accepted the tender 
of Aiton & Co. for steam, exhaust and water pipes, &c., at £8,004 ; 
that of the British Thomson-Houston Co. for a h. t. switchboard at 
£850. 8s. ; and that of the British El-ctric Transformer Co. for six 
transformers at £66 each, | | | 


The Mirrlees-Watson Со, have secured an order from Nobel’s 
Explosives Co. (Stevenston) for a complete installation for the 
utilisation of exhaust steam from high-speed reciprocating engines. 
The installation will consist of а Rateau-Brown-Boveri turbo- 
generator with a barometric counter current jet condensing plant 
and cooling tower, with accessories. 


Manchester Infirmary committee have accepted the tender of 
Higginbottom & Mannock for the supply of eight electric passenger 
elevators, six electric goods lifts and four hand hoists for the new 
infirmary. 


Glasgow Corporation have accepted the tender of Richardsons, 
Westgarth & Co. for a 8,000 kw. steam turbine for the Pinkston 
power station. 


Melbourne (Derbyshire) Council have accepted the tender of Mr. 
Underwood for supplying current to incandescent lamps for public 
lighting at 153. per lamp per season, and £5 each for arc lamps. 

Hampton Council have accepted the tender of the Horsfall 
Destructor Co. for & refuse destructor. 


Bolton Electricity committee have accepted the tender of the 
British Westinghouse Co. for transformers and switchboards. 


Maidstone Council have accepted the tender of Jones & Co. for 
the electric bell fitting work at the hospital. 


Huddersfield Corporation have accepted the tender of E. Bould 
& Son for wiring the new schools at Greenhead Hall. 


Condensing Plant.— The  Mirrlees- Watson Co. has recently 
received the following orders: From the Lancashire Dynamo & 
Motor Co., one low level counter current jet condensing plant (duty 
10,0001b. steam per hour) for Huelva, Spain; from Fraser & 
Chalmers, for one surface condenser, duty 6,000 Ib. steam per hour; 
and from Coatbridge & Airdrie Electric Supply Co., air and circu- 
lating pumps. 


-- м7 — 


BUSINESS NOTICES. 


The partnership between Messrs. Thos. L. Miller and Adrian 
Collins (practising in London at 61, Old Broad-street, E.C., under 
the style of Miller & Collins) has been terminated by mutual consent 
as from July 81. Messrs. T. L. Miller & Wilson, consulting engi- 
neers, 18, Westminster-chambers, 1, Crosshall.street, Liverpool, 
and 19, Brazennose-street, Manchester, have taken into partnership 
Mr. Henry Villiers Pegg, A. M. Inst. O. E., and have opened an office 
at 47-48, Scottish Temperance Insurance-buildings, Donegal-square, 
Belfast, where they will in future practise under the style of T. L. 
Miller, Wilson & Pegg. 


The works and offices of Ferranti (Ltd.) will be closed from 
Friday evening, Aug. 30, to Monday morning, Sept. 9, a small staff 
being in attendance to deal with urgent correspondence. 


BANERUPTOIES, LIQUIDATIONS, &c 


À receiving order has been made against C. M. Vere & Co., elec- 
trical engineers, 5, Park-parade, North Finchley, Middlesex. 

W. А. Roderick, electrical engineer, 12, Penmaen-street, Swansea, 
(late of 25, Adare-street, Bridgend) has been adjudicated bankrupt. 

A first and final dividend of 8s. is payable at Bankruptcy-build- 
ings, London, W.C., in the bankruptcy of Geo. M. Sellick, electrical 
accessories manufacturer, 464, Romford-road, London, E. 

The trustee (Mr. E. W. J. Savill, 4, Pavilion-buildings, Brighton) 
in the bankruptcy of R. O. Thompson, electrical engineer, 30a, 
Dorset-gardens, brighton, has been released. 


The York Electrical Co. (Ltd.) is being wound up voluntarily. 
Mr. С. A. Rymer, Yorkshire Bank-chambers, York, is liquidator. 
A meeting will be held at 9, Charles-street, Bradford, on Sept. 25 


to receive an account of the winding-up of the Dewsbury Electric 
Mfg. Co. (Ltd.). 


Sale by Auction.— Messrs. Fuller, Horsey, Sons & Cassel] have 
been instructed to sell by auction in lots (unless previously sold 
privately as a whole) at the Paragon Motor Works (Ltd.), London- 
road, King’s Lynn, on Tuesday, Aug. 27, at 11 a.m., the entire con- 
tents of the works, comprising nearly new machine tools by best 
American and English makers, four electric motors and dynamos, 
electrical installation, shafting and belting, motor components and 
finished parts, a general assortment of stock, stores, &c. Catalogues 
at the works; of Mr. Johnson M. Woodman, C.A., 95, Gresham- 
street, E.C.; Messrs. Ford, Lloyd & Co., solicitors, 35, Bloomsbury- 
square, W.C., and of the auctioneers, 11, Billiter-square, London, 
E.C. Further particulars are given in an advertisement. 


Plant for Sale.—Mr. A. Underwood, 8, Queen-street, London, 
E.C., advertises for sale two Crossley gas engines (70 в.н P. to 
105 1. H. p.), two Crompton compound dynamos, belts, pipes, tanks, 
battery of 132 cells, &c. 


Messrs. Mottershead & Co, 7, Exchange-street, Manchester, 
advertise for sale an E. C. C. booster. 


Agents Wanted.—The directors of the Bastian Meter Co. (Ltd.), 
invite applications from responsible firms willing to act as agents 
in defined districts throughout the United Kingdom. Communica- 
tions to the chairman of the company, Bartholomew Works, Kentish 
Town, London, N.W. See an advertisement. 

An old-established and well-known German firm of manufactur- 
ing electric motors and dynamos, transformers and electric cranes 
advertises that it is open to entertain proposals from firms with 
large connections throughout England and colonies with a view to 
representation. 


Factory Site for Sale.—An advertisement contains particulars 
of a convenient site for engineering works, &c., which is for sale; 
two hours from London on G. E. R. main line. 


Motor Wanted.—A good second-hand 100 н.р. motor (for 460 
volts d.c.) is required. See advertisement. 


Prevention of Corruption Act. —We have received from Messrs, 
Stevens & Sons & pamphlet entitled ** An Exposition of the Pre- 
vention of Corruption Act, 1906," by Mr. C. E. Brackenbury. The 
author gives some particulars of the legal position prior to the 
passing of the Act and deals briefly with the attempts made to 
influence public opinion against certain corrupt commissions and 
pr The text of the act, which is next given, is accompanied 

y some explanatory notes by the author. The pamphlet should 
prove useful to business and commercial men. Price 1s. 


Patents and Designs Bill.— We have received from Messrs. 
Stevens & Sons а copy of а pamphlet written by Messrs. E. Lunge 
and Bernhard Dukes on this bill The authors display a close 
acquaintance not only with the law relating to patents in this 
country, but also with the law and practice of the United States and 
Germany. We have ourselves freely criticised Mr. Lloyd-George's 
measure and we consider that many of the objections of Messrs. 
Lunge and Dukes to the provisions of the new bill are fully jus- 
tified. It is true that since the present pamphlet was printed some 
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of the objections have been met by amendments introduced in the 
report stage, but the whole bill displays hasty draftsmanship, and 
certainly some of the amendments introduced in the House of Com- 
mons do not improve it. We hope, therefore, that when it reaches 
tho Committee stage in the House of Lords the whole of the clauses 
will be carefully considered and revised. Messrs. Lunge and Duke’s 
pamphlet is published at 1s. 


| . CATALOGUES, &c. 

Wooden Poles.—A handsome and instructive publication on the 
subject of ereosoted wood poles for electric power transmission and 
telegraph and telephone work has been prepared by Richard Wade, 
Sons & Co., of Hull, andis now obtainable. Our readers will recall 
the interesting paper on this subject recently read by Mr. C. Wade 
before the Institution of Electrical Engineers, and the catalogue 
now available will serve to make the subject even more interesting. 
The photo illustrations are upon a large scale, clearly bringing 
up the particular subject depicted, and the line drawings are 
clearly reproduced. Messrs. Wade have specialised for so many 
years in this class of work that this publication will doubtless be 
regarded by electrical engineers, and particularly by those engaged 
with high voltage overhead transmission lines, as an authoritative 
statement of the problems involved in supporting these lines and 
the most efficient methods to be adopted for solving such problems. 


Oils for Electrical Uses.—A pamphlet is issued by the Silvertown 
Oil-Storage Co. setting out the advantages of their insulating oils 
for transformers, switches, &c., in rather a novel manner. A curve 
is given which shows the relation between the spark gap and the 
breaking down voltage. The company manufactures oils for all 
lubricating purposes and refine a their oils in London. The 
selling agents are Messrs. H.R. Witting and W. W. White, Temple 
Bar House, Fleet-street, E.C. 


Resistance Units.—Two leaflets (27 and 28) published by Kramos 
Limited give particulars and prices of steel tube resistance units 
and small enclosed reversible controllers. А pamphlet also to hand 
describes electric pulley block specialities of the same firm. 

Motors.—A mammoth card, holed for hanging, is sent out by 
Wright & Wood, of Halifax, dealing with their special slow-speed con- 
tinuous-current protected-type motors. Prices and particulars are 
given of machines from $ to 80 в.н.р. 


Aluminium.—A budget of pamphlets and other literature reaches 
us from the British Aluminium Co., 108, Queen Victoria-street, 
London, E.C. One of these (Pamphlet L) shows specimen joints 
in aluminium conductors, these being made without solder or flux. 
Another list contains particulas of aluminium conductors, and а 
table is supplied of a number of users of aluminium wires for electric- 
power transmission inAmerica The information supplied is gene- 
rally of an interesting character. 


Wires and Cables.—' There is ample scope for an effective and 
attractive display on the front cover of a catalogue, and the Armor- 
duct Mfg. Co. utilises this to the full in its latest list of ‘‘ Armor- 
duet wires and cables. 


House Switches.—The “ Vee” type house.service switch and 
"Fin-Grip" and Plume fuses are described in publication 
No. 564, now being distributed by Verity's Limited. 

Plummer Blocks.—The Sheffield Engineers (Ltd.). Cambridge- 
street, Sheffield, publish a leaflet describing Sheffield plummer 
blocks with cast-iron swivel bearings for shafting. 


Electric Fans.—Although the season is well advanced publica- 
tions on electric fans continue to come in. The latest is from 
Baxendale & Co., Miller-street, Manchester. This list is accom- 
panied by some loose leaflets on bell wires and accessories. 


Photometers.—A. circular price list issued by Mr. Lancelot W. 
Wild, of York-mansions, York-street, Westminster, S.W., deals 
with the Wild flicker photometer, for which many advantages are 
claimed and described. There are many readers of The Electrician 
who will be particularly interested in this circular, which can be 
obtained on application. 


Aluminium Solder. — Messrs. Т. W. Young, 220, Old-street, 
London, E.C., are introducing an aluminium solder, the chief claim 
for which is that it is effective. There are only two agents needed 
for making repairs —viz., flux and solder—the soldering bit being 
such as is used by tinsmiths. Messrs. Young will supply all neces- 
sary particulars on application. 


Exports of Electrical Goods and Apparatus.—The 5 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Aug. 14 to 20, with the ports of 
destination :— 

Aden, £20. Africa—Alexandria, £57; Beira, £62 ; Cape Town, £1,707 
(including £1,376 telegraph material); Durban, £939 (including £114 
telegraph material); East London, £26; Kilindini, £33; Port Eliza- 
beth, £648 (including £23 telegraph material); Port Said, £13; Suez, 
£40 (telegraph material). Argentina—Buenos Ayres, £650. Australasia— 
Auckland, £454; Invercargill, £10; Launceston, £100; Lyttelton, 


| £454; Melbourne, £3,587 ; Otago, £486; Perth, £177; Sydney, £769; 


Wellington, £45 (including £16 telegraph material) Austria Trieste, 
£25. Belgium—Antwerp, £10; Ostend, £109. Brazii—Rio Janeiro, 
£77. British Guiana—Demerara, £46. Burma—Rangoon, £126. Canada 
—Halifax, £48; Toronto, £788. Ceylon—Colombo, £220. China 
Foochow, £134; Hankow, £173; Shanghai, £1,389 (including £157 
telegraph material) ; Tientsin, £44. Germany—Bremen, £1,191 ; Cologne, 
E359; Hamburg, £644. Gibraltar, £46 (telegraph material). Holland 
Amsterdam, £296 ; Rotterdam, £1,240. Hong Kong, £628. India—Bom- 
bay, £1,006 ; Calcutta, £2,538 ; Madras. £115. Japan—Kobe, £721; 
Yokohama, £667 (telegraph material); Malta, £825. Norway Chris- 
tiania, £426 Portugal —Oporto, £58. Russia—St. Petersburg, £22. 
Siam—Bangkok, £796. Spain—Bilbao, £45; Grenada, £14. Straits 
Settlements— Penang, £273 (including £12 telegraph material); Singa- 
pore, £240. Sweden—Stockholm, £11. Uruguay —Monte Video, £1,903; 
(including £18 telegraph material) U.S.4.— Boston, £22. West Indies— 
Barbadoes, £174; Dominica, £10; Zanzibar, £17 (telegraph material). 
Total £24,223, sgainst £47,130 in the corresponding week last year 
(Aug. 15 to 21). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norse.—The undermentioned Applications (except those marked t) are no · 
open to public inspection until after acceptance of Complete Specifications 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompaníes application, an asterisk is affized. 

May 27, 1907. 

12,177 Кошо. Telemeters with separating prism system. 

12,188 Lister, LEATH, Morean & Hares. Obtaining, collecting and 
indexing electrical energy supplies from continuous-current 
dynamos and motors at various voltsges. 

12,198 WigSENGRUND. Electric switches. | 

12,217 MaRcoNi's WinELESS TELEGRAPH Co. & Prentice. Measuring the 
logarithmic decrement of high-frequency electric circuits. 

12,220 Јонмвом. (Badische Anilin & Soda Fabrik, Germany.) Produc- 
tion and employment of electric currents. 

12,2225 GIRDLESTONE X THORKELIN. Electric arc lampe.“ 

12,258 B.T.-H. Co. (Allgemeine Electricitiite-Ges., Germany.) Systems for 
55 operating signals and points. 

12,243 LEiTNER. Dynamo elec: rie machines. 

12,244 & 12,245 Leitygr. Electric train lighting. 

12,250 Butter. Connection with electric switches. 

12,255 Beck & Пестзсне BEcK-BOGENLAMPEN-G.M.B.H.. Alternating- 
current electromagnet.* | 

12,260 Ruops. Lamp for electric: от©фавз light or both together. 
applied for, 25/5/06.)*T 

May 28, 1977. 

12,515 Muscer. Electric wall lamp. 

12,521 Калу. Electric locomotives. 

12,322 Воот. (Rolfe, N.S.W.) Automatic thermo-mercury switch for 
making and breaking electric circuits. 

12,524 Ноокен & Nortuy. Starting or stoppiog electric motors. 

12,556 Асквотр & Best. Miners’ safety lamps. 


(Date 


12,542 Burry. Printing telegraph receivera.* 

12,555 Austin. Receivers for wireless telegraphy. (Date applied for, 
29/5/06.) * + 

12,356 SrkPANOow. Signalling by means of electric lights and apparatus 
therefor. * | 


12,368 L&RHMANN. Electric amperemeters and voltmeters. 

12,369 BRZESKI & STRAUSS-COLLIN. Arc lamps. 

12,574 LAKE. (Hallock, U.S.) Electric generators.“ 

12,586 Mavon, Mavor & Courson & Bives. Electrical propulsion of marine 
vessels. | 

12,389 YARNELL. Wireless transmission.“ 

May 29, 1907. 

12,402 GRIFFIN. Mechanism for operating magne‘o machines. 

12,407 Grant. (Haggarty.) Ships’ telegraphic and analogous apparatus, 

12,411 Rounp & GILMAN. Joints of railway and tramway rails. 

12,420 LancasHIRE Dynamo & Motor Со. & STANSFIELD. 
electric machinery. 

12,430 Steen. Holders or sockets for incandescent lamps. 

12,436 ScirLx. Crossarms for carrying telegraph, telephone wire: or ropes." 

12,443 RawortH & RawonTH. Control of electric motors.“ 

12,458 Улвнкү. Electric trolley line construction. (Date app'ied for, 
4/6/06. )*+ 

12,462 Pincaina & WavrON. Sockets for electrical purposes. 

12,484 B.T..H. Со. (G.E. Co., U.S.) Electric trausformera. 


May 30, 1907. 

12,489 Caamp. Armature winding machine. | 

12,529 Marcas. Telegraphic aud telephonic communication. 
applied for, 30/5/06. )*t 

12,531 Turner. Electric connectors or couplinga." 

12,532 DEUTSCHE TaLePHONWERKE G.M.B.H. Contact spring for elec- 
trical apparatus. (Date applied for, 31/5/06. )*t 

19,552 CoNRAD & BRADSHAW. Measurement of electrical energy. (Date 
applied for, 4/6/06.)*t ` | s 


Dynamo- 


(Date 
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12,563 La Société JuLIExu & DessoLLEe. Rendering electrolytic copper 
homogeneous. (Date applied for, 51/5/06.)*+ 5 

12,578 Heytanp. Self. regulating electrical machines for alternating or 
direct current. (Date applied for, 30/5/06.) *t | 

12,581 T&iLLoN & Société ELECTRO-CHIMIQUE DU Girrre. Electric fur- 
naces. (Date applied for, 26/9/06.)*t | 

12,584 BrercHERT X Bieicugrt. Trolley cars for wire rope or suspension 
railway.* 

12,588 Stave. Armatures. 

12,593 В.Т.-Н. Co. (G.E. Со., U.S.) Electric transformers. 


May 31, 1907. 
10,0914 Sorcuirre. Electric telegraph apparatus. (Date applied for, 
1/5/07. 
12,632 1 Switches for preventing excessive current on circuits 
in which a variable current flows. 
12,655 and 12,634 GALLUETrr. Producing electric oscillations. 
applied for, 29/1/07 and 9/3/07.)*t 
12,655 and 12,636 GarLETTI. Wireless telegraphy. 
29/12/06 and 24/1/07.)*t 
12,659 RivALs. Electrically-controlled systems. (Date applied for, 1/6/06.)*+ 
12,664 Bangs. Multiple switches. 
June 1, 1907. 
12,702 Roxes. Construction of containing cases for secondary cells. 
12,709 Hirst & GurLETTE. Inter-communicatioa telephone systems. 
12,711 Davis. Electric conductors for use in connection with installations 
of electric light.* 
12,712 MILLER. Unidirectional current from spark coils. 
12,747 CowPzR-CoLzs. Electro-deposition of iron. 


June 3, 1907. 
12,761 JawkELowrtz. Telephone transmitters and receivers.“ 
12,765 Soppy. Electric resistances and heaters. 
12,788 HuMPHBEYs. Trolley poles of electric tramcara. 
12,807 & 12,808 Охгкү & SucHosTAwEB. Electric traction on surface- 
contact system. 
12,810 Томрктмз. Trolleys or coll ee tors for electric railways and tramways. 


(Dates 
(Dates applied for, 


12,857 Tonry. Ball aud socket j oints for gas and electric light. 
June 4, 1907. 
15,7825/06 LeirsER. Motor- generators. (Date applied for, 15/6/06.) 


12,860 RivERs-MooRE X DonaLp. Contactor commutator. 

12,871 GonNaLL. Electrically heated vulcaniser. 

12,902 Quint. Enclosed arc lamps. 

12,907 Newitr. Electrical counter and indicating gear. 

12,912 Winey. Means for securing rails and rail joints on railways or 
tramways. 

12,913 Irvinc. Reciprocating electric motors.“ 

12,950 RussELL & JUNG. Automatic or self-acting fire alarms. 

12,952 British WzsriNGHOUSE ELECTRIC & Mre. Co. (Westinghouse Elec- 
tric & Mfg. Co., U.S.) Electrical transmission circuits. 

12,937 FELTEN & GUILLBAUME-LAHMEYERWEREE Аст.-Окз, Compensated 
alternate-current series motors. (Date applied for, 12/7/06.) f 

12,960 Mncom's WIRELESS TgLEGRAPH Co. & FRANKLIN. Receiving арра. 
ratus for wireless telegraphy. 

12,967 Ковка & Ковка. Switch for controlli ng electrical circuits. 

12,968 Marconi’s WIRELESS TgrnzcRAPH Co. & Bawaay. Holding electrical 
condensers and the like.* 

12,975 B.T.-H. Со. (G.E. Co., U.S.) Brake leverage systems. 

June 5, 1907. 

12,995 Coorer. Steam turbines. 

15,021 WoopHouse.  Brush-holdera and carriers for generators and 
motors.* 

13,022 MaNTELL X Worr. Induction coils. 

15,028 DiBBIN. Tramway points. 

15,052 Easrwoop. Syst ms for electric railways.“ 

15,055 WorLHauPrWR. Rail joints. (Date applied for, 12/7/06.)* + 


15,044 Wess. Insulatora for telegraph and telephone wires. 
COMPLETE SPECIFICATIONS. 
1907 SPECIFICATIONS 
2,049 Konia. Electrical hair-curlers. 


5,805 F£nv & „= Electric resistance furnaces. (Date applied for, 
17/2/06.) 

4,576 Rawson & BUCHHOLTZ REVERSIBLE TURBINE SYND. Turbines. 

6,515 KnoNHEiM. Electric vehicle wheel. 

7,011 Carrer & FrgTCHER. Lifeguards for tramcars. 

8,251 Кегокт. Electro-thermostatic switches. (Date 

19/4/06.) 
„855 ALLGEMEINE ELEKTRICITATS-GES. Bearing for the upper end of the 

shaft of an electric motor meter. (Date applied for, 14/9/06.) 


applied for, 


— 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 
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NEW COMPANIES. 


DUBLIN & CENTRAL IRELAND POWER SYND. (LTD.) (3,228)—Reg. in 
Dublin on Aug. 16, capital £10,000 in £1 shares, to carry on in the counties 
of Dublin and Kildare, in King's and Queen's counties and elsewhere, the 
business of an electric power and power-gas supply company in all 
its branches. First directors, E. J. Duff, 4 E. Mile and J. Нано 
Reg. office, 7, Westmoreland.street, Dublin. 


8. Н HEYWOOD & CO. (LTD.) (94,580.)—Registered Aug. 18, capital 
£12,000 in £1 shares, to acquire the business of electrical, mechanical 
and hydraulic engineers carried on by S. H. Heywood & H. W. Heywood 
at Manchester and Reddish, and to carry on the same and the business 
of electricians, suppliers of electricity, manufacturers of electrical 
apparatus, &с. First directors, S. H. Heywood and Н. W. Heywood 
Reg. office, Standard Works, Reddish, Lancashire. 


PENMAN & CO. (LTD.)—Reg. in Edinburgh, capital £70,000 in £1 
shares (35,000 preference), to acquire and carry on the business of boiler- 
makers, engineers, &c., carried on as Penman & Co. Reg. office, 64, 
Strathclyde-street, Dalmarnock-road, Glasgow. 


G. A. STEINTHAL & BOYDELL (LTD.) (94,610.)—Registered Aug. 16, 
capital £5,000 in £1 shares (2,000 6 per cent. cumulative preference), to 
acquire the business of electrical engineers and contractors carried on 
by W. P. Steinthal at Bradford and Manchester as G. А. Steinthal, and 
{о carry on ваше and the business of suppliers of eleotricity and electric 
installations, manufacturers of and dealers in electrical apparatus, &с. First 
directors: W. P. Steinthal and Н. M. Boydell (man.) and J. Н. Boydell. 
W. P. Steinthal is chairman. 


STATUTORY RETURNS. 


COUNTY OF NORTHAMPTON ELECTRIC POWER & TRACTION co. 
(LTD.)—The capital in return to July 2 is £25,000 in 2,500 shares of £10 
each, all of which have been taken up. £9, 128. per share has been called 
up and £24,000 has been received. Mortgages and charges, nil, 


LEWES & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—In return to 
June 10 capital is £50,000 in 2,500 ordinary and 2,500 preference shares 
of £10 each, of which 2,327 ordinary have been taken up. £23,270 has 
been received. Mortgages and charges, nil. 


LOUGHBOROUGH & DISTRICT ELECTRIC TRACTION SYND. LTD.)— 
Return to June 5 gives capital as £1,000 in 100 shares of £10 eac , all of 
which have been taken up and paid for in full. Mortgages and charges, nil. 


TYER & CO. (LTD.)—Return to June 12 gives capital as £25,000 in £1 
shares, of which 22,007 have been taken up. £1 per share has been 
called up on 2,007 and £2,000 has been received, leaving £7 in arreara. 
£20,000 is considered as paid on the remainder. Mortgages and 
charges, nil. 


MORTGAGES AND CHARGES. 


WALTER'S ELECTRICAL MFG. CO. (LTD.)—£2,000 5 per cent, debentures, 
created and dated July 81, 1907, charged on the company's property, pre- 
sent and future, except uncalled capital, have been registered. No trustees. 


CITY NOTES. 


— — 


MEMORANDA (Aug. 22).— Bank rate 43 per cent. (since Aug. 15, 1907), 
Price of silver 3115 —318d. per on. Conso 82—824 for money, 82—824 for 
account ; 24 per cent. annuities 801—802. Consols Pay Day, Sept. 2; 
Stocks and Shares Continuation Days, Aug. 27 and Sept. 11 ; Ticket Days, 
Aug. 28 and Sept. 12; Pay Days, Aug. 29 and Sept. 13; Mining Share 
Carry-over Day, Aug. 26. 


BBOWN, BOVERI & CO. (A. G., BADEN, SWITZERLAND).— The report for 
the year ended March states that the works have been fully occupied, 
but owing to increased cost of manufacture the ratio of profit has not 
been maintained. The report gives details of the working of the various 
subsidiary companies. The manufacture of steam turbine generating 
sets formed the most important branch of the com any’s output during 
the year. There was an increase in the number of ynamos, motors and 
transformers manufactured, and also in the a regate value of foreign 
orders. The electrical working of the Simplon Tunnel has fully realised 
expectations. It is proposed to increase the company’s capital from 
16,000,000 fr. to 20,000,000 fr., to provide for extensions of the works and 
ofthe branches. А dividend of 11 per cent. has been declared, the same 
as in the previous year. 


COMPANIES TO BE STRUCK OFF THE REGISTER.— The following 
will be removed from the Register of Joint Stock Companies unless cause 
is shown to the contrary before Nov. 20: Auto Steam Generator Synd., 
Bridge Accumulator Synd., Burnand Transformer Co., Crown Electric 
Heating Synd., Dudley Art Metal Co., Finchley Electric Light Co., 
Folkestone District Electric Light & Power Co., Medical Electro-Vibra. 
tion Institute, Paddington Electric Supply Co., Rand Electric Synd., 
Thames Electric and Motor Boats, V aughan, Brown & Co. 


ELECTRIC LANDAULET CO. (LTD.)—The directors have declared an 
interim dividend for the first half of 1907 at the rate of 5 per cent. 


HADFIELD’S STEEL FOUNDRY CO. (LTD.) —The directors have declared 
ап interim dividend of 1s. per share. 


HARDY PATENT PICK CO. (LTD.)—For the year ended June 30 the 
nei profit was £16,258. After paying debenture interest and the 7 per 


cent. preference dividend, the directors have declared a dividend of 10 per 
cent. on the ordinary shares. 


STOCK EXOHANGE NOTICE.—The Stock Exchange committee have 
appointed Sept. 5 a special settling day in a further issue of £616,425 
deterred stock of the National Telephone Co. (Ltd.) | 


TYNESIDE TRAMWAYS AND TRAMROADS CO.—The report for the 
half-year. ended June 80 shows а surplus of receipts over expenses of 
£4,476. The directors recommend а dividend at the rate of 3 per oent. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


(a) These comparisons are with the corresponding period last year. 


* Partly electrical. t Minus 3 days. 


1 Minus 2 days. 


RECEIPTS. 
Week Ine. AGGREGATE. 
Line. ended. 
No. оц Amount. | Inc. or 
weeks. Dec. (a) 
£ £ £ ё 
Aberdeen (иран. "e Aug. 14 1,661 | + 92| 11 16,970 |+ 44 
Airdrie ..... » 9 211 | - 9| 81 6,911 |- 16 
Anglo- Argentine ... „ 19 | 16,0078 | + 249 | 33 548, 316 |-- 54,609 
11 Lyne Corp. " Vis T 805 f 
yr Corporation ... „ 17 524 | + 31! 14 5,639 = 190 
Baker St. = Waterloo Ry... » 17 2,010] + 727 7 16,540 |+ 7,268 
Ваговіеу..........................| p9 9 201 | + 25 | 31 5,151 |4 31 
Barrow .... #9 9 418 | — 21| 31 7,964 |- 109 
Bath Electric Trams, Lita... » 14 916 | - 71| 33 25,816 |- 858 
Birkonhead Corporation oy: „ 18 1,088 | – 18 | ... ЯР 
Birmingham Оо лаша „ 17 5,928 à 30 120,519 
Birmingham & Mid. ......... „ 2 817 . 30 2 
Blackburn аА MR » 14 1,196 | + 168 | 420 95,854 + 966 
Blackpool Corporation ...... o» 15] 3,918 + 30 | 19 26,659 — 1,662 
Blackpool and Fleetwood ...| „ 17 2,02! - 248 7 10,332 — , 363 
Blackp'ISt. Anne’s&Lytham - s | VA T € M 
Bolton Corporation. 3 » 18 2,351 | + 88 | 20 46,711 + 3,686 
Bournemouth соно „ HM 2,319 — 135 | 419 35.075 + 416 
Bradford Corporation... » 17 1,837 + 611 20 91,791 + 395 
Brighton Corporation » 18 1,155 - 195 | 20 19,582 - 2.25 4 
Brisbane Trams T ie E M Н 
Bristol Trams & Carriage... » 16 5,151 + 178 6 28,516 — 921 
Burnley Corporation » 17 1,318 + 51 | 20 23,716 + 392 
Burton Corporation ......... » 18 318 NL 84 | 30 6,015 ;- 337 
Bury Corporation е 13 (222 — [ао 22.421 " 
Calcutta Tramways Co... „ 17 48,570 4 R3,842 6 285.622 |+ B23, 954 
Camborne-Redruth ........-; 5, 17 131 - 4| 33 3,936 |+ 41 
Cardiff Corporation ......... % N 2,179 + 95 | 20 45,902 |+ 2,067 
Oavehill... i. 9 104 - 80 | 31 2,693 |+ 86 
Central London Railway „ 174.265 - 71 7 35,151 |- 38,266 
CharingC., кюр stead » 17 2,320 s 7 18,095 А 
Chatham & Dist. Lt. 1 » 15 846 + 118 {33 23,518 |+ 2,073 
City & South London Rly...| ., 18 2,810, + 410 7 31,566 r 4,481 
City of Birmingham ......... „ 9 3,136 Vii 31 87,243 š 
Colchester Co: tion „ 14 262 P ake к; 
Cork Electric Co. » 15 636 | - 26 33 15,226 |- 575 
Croydon Corporation » 16 1,458 | + 11 | 20 29,261 |- 1,738 
Devonport & Dist. Trams... » 9 568 | - 65 31 14,967 |- 133 
Dover Corporation ... , „ N 328 | — 26 | 30 4,903 |- 194 
Dublin & Lucan Railway ... „ 16 166 | + 19 7 1,074 |+ 56 
Dublin United.. is „ 16 7,605 + 2,145 | [7 50,685 |+ 19,933 
Dudley Stourbridge ЕЕ 5 1,653 | + 7| SL 26,811 |- 180 
Dundee Corporation ......... „ 14 1,142 | + 65 | 13 14,938 |+ 355 
East Ham Council .. 11 17 1,028 | + 151 20 18,793 |- 265 
Exeter Corporation „ 16 371 + 31 | 20 6,651 |+ 582 
Falkirk and District. » 14 310 vas е M 
Gateshead & Dist. Trams...) „„ 9 1,163 | + 52| 31 31,399 1+ 733 
Glasgow Corporation......... » 17 17,466 + 692 | 11 192,497 |+ 3,706 
Glossop . ces xp “М 1417 | + 2 33 4,493 |+ 49 
Gravesend — Northfleet.. "m » 9 394 | - 21 | 31 7,584 |- 86 
Great Northern & City Rly.) „n 17 1,457 | — 88 7 11,215 |+ 138 
Gt.Northern,Piccadilly,&c. „„ 17 3,405 Р 7 27,965 
Greenock & Port Glasgow..| „„ 9 676 | — 118 | 31 20,745 |- 236 
Halifax Corporation à % "T 905 1 " 
Hartlepool ways » 9 469 | - 7 31 8.956 |- 593 
Hastin е Trae Co... » 15 1,763 | + 388 7 8,974 |+ 2,675 
Hong Kong . .. 17 | $7,859, + $426 | 19 2253,79: |+ 834,946 
Huddersfield... » 17 1,839 | + 120 20 82,33 |t 1,329 
Hull Corporation... „ 17, 8,525 | + 240 30 48,136 |+ 2,378 
Ilford District Council .. — n = 8 з asi А 
Ilkeston District Council ... » 14 147 + 8| 20 2913 |+ 166 
Ipswich Corporation ......... „ 17 535 — 4; 20 8,037 |- 777 
Isle of Thanet Co. „ 17 1,931 | + 12 | 46 23,422 |- 568 
Jarrow ....... ТЯ $i 9 172 "n 31 8,811 
Kelghley Corporation EM » 15 173 | + 21 7 2,135 |+ 60 
Kidderminster & District.. 9 323 | - 4| 31 3,735 |- 165 
Kilmarnock Corporation n 17 155 | + 1 13 2,291 |- 31 
Kirkcaldy Corporation ...... 25 ие S^ бә = 
Lanarkshire Trams nds » 15 1,319 | + 417 | 33 37,701 |+ 9,220 
Lancashire United... » 14 1,341 + 316 33 40,803 |+ 10,530 
Leamington.........| oo 9 296 + 2| 31 4937 |- 131 
Leeds Corporation ............ p: TEM m "€ ih 
Leicester Corporation ...... „ 17 2,148 | + 79 7 16,445 |- 965 
Leith Corporation „% 17 597 + 15 114 7.634 |+ 85 
Lincoln Corporation ......... s d 122 + 6 20 2,74 |t 63 
Liverpool Overhead Rly. .. » 18 1,010 | - 38 7 12,260 |+ 971 
Liverpool Corporation ...... „ 10, 14,802 | + 2,392 | 32 348,646 |+ 7,042 
®London County Council . „ 10 34,259 4+ 5.271 19 595,647 |+ 91,850 
London United ..........| „„ 16 7,834 + 1,031 | {33 211,685 |+ 6,419 
Lowestoft .. wel n 17 484 ＋ 24436 8,644 | 932 
Maidstone Corporation. 8 oe M 112 — 16 20 2,275 — 123 
Manchester 5 bes „ 07: 15,489 + 1,809 | 20 297,837 |+ 23,637 
Mersey Railway . » 17 1.783 + 110 7 12,559 |+ 1,076 
Merthyr.. y 9! 282 + 14 | 31 6,533 |+ 323 
Metropolitan Dist. Railway „ 18 6,564 | + 46 7 52,209 | + 327 
Metropolitan Elec, Trams... e 9 6,781 + 1,730 31 141,380 |+ 30,855 
Middleton... vii " 98 497  - 56 31 10,686 |- 252 
Nelson Corporation — „ 17 168 + 14| 9] 3,106 |+ 56 
мыкын Tyne Corp. .. s 17 3,009 + 88 | 20 83,439 |+ 537 
ort (Mon.) . » 17 686 + 38 | 20 14,653 |+ 1,014 
ampton Cor poration. 5» 16 155 + 2 | 120 8,9953 |- 427 
Oldham, Ashton & Hyde..| , 9 667 + 29 31 18,749 |+ 255 
Oldham Corporation ......... „ 18| 2,04 + 163 21 41,018 ＋ 2,693 
Perth (N.B.) Corporation ... „ 14 178 + 5 13 2,275 |+ 32 
Perth (W. A.) Elec. Trams... , 16 | 1,293 — 22 33 16,909 |- 1,565 
Peterborough ...... 2a 9 237 - 35 31 3,913 |- 203 
Pontypridd District Coun.. à E i T Ж 
Portsmouth Porpora 005. „ 17, 2,659 - 48 | 90 42,186 |- 2,057 
Potteriees „„ Dl 2:265 | — 93 31 | 58,754 |+ 1,507 
Preston Corporation к 1 1% 916 + 13 20 15,617 |+ 149 
Rochdale Corporation , P. uu га EN i 
Rothérham (орна. E „ 15 639 + 131•˙tc 20 11.835 |+ 1.767 
Rothesay . keane as "i 9, 557 | - 131 M 6,405 |- 408 
Balford Corporation. MH » 19 4,00 7 4 359 20 95,412 |+ 2,170 
Sheerness .. MEE o9 | - 20 31 | жеш 70 
Bheffleld Corporation... „ Is 5,515 | + 451 „| 116,946 + 56,245 
Singapore Trams .. a w 17 у + $2,055 | 20 21910 033 |+ к 
Southampton .................. | EN 


q Plus 3 de 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


4 
Week 
Line. ended. E 
2 
Bouthend e —€— . Aug. 14 759 
South Metropolitan .... „ 9 1,254 
Southport D ies dr ЗАКИСИ » 9 556 
South Staffs... » 9 1,983 
Btal b'dge, Hyde, &c., J t ва sas 
Stockport Corporation — - 
Sunderland Corporation ... M 
Sunderland and District ... „ 14 484 
Swansea Tramm s 9| 1,493 
July 81 173 
Swindon Corporation ... : Aug. 7 939 
Taunton ... k 9 65 
Tynemouth and District . ve 9 617 
Tyneside Trams Oo.. » 14 182 
Victoria, Elec. Supply OU ds ih 
Wallasey District Council.. „„ 17 983 
Walsall Corporation ......... „ 17 552 
Werrington Corpora non у. » 19 386 
West Ham Corporation... „ 15, 3,18 
Weston-super-Mare .........: „ 4 619 
Wolverhampton Co. "E 741 
. Corpn... » 14 827 
Worcester. ». 9 503 
Wrexham eel age OM 145 
Yorkshire W. R. Trams , 18 1,331 ` 
YorkshireWoollen District. 17 9 1,081 


electri 


Inc. 
r Dec. 
(a) 
| 2 
E 2 20 
| 4- 458 31 
= 92 31 
+ 89 31 
+ 62 | 83 
+ 12 81 
КЕ 
б шш 3| 31 
Е 2' 31 
+ 55: 33 
ИЕ 
+ 66| 83 
+ 22 20 
+ 73 90 
= 63! 31 
'+ 62 31 
+ 12 4 
| = 20 31 
- 19! 31 
+ 172 33 
+ 83 31 


AGGREGATE. 


abe eel Amount. 


(a) Пе comparisons are with the corresponding period last year. 
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Inc. or 
Dec. (a) 
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| 


10 
8%. 


8/0 
4/83 
447% 
5/3 


5.9/3 Шо 
: 5% 


neg | 
St. 5% 


St. | 6% 


o 
de 


e 


l 0/33 


St. 5% 
1 0/0 
1 1:2; 
Bt. 6% 
b 3/0 
si 5% 


for redemption, 


t Ex Dividend, 


Price 
NAME. Wed., 
Aug. 81. ED. 
g e rd " 
е £ в. 
Anglo-Argentine ys. At... — 8&—83 | 415 6 
Do. 54 per Cent. Cum Pref. . 6 —64 |4 8 0 
Do. Permauent 67; Dcb. Stock...| 131 —134 | 4 9 9 
Auckland Elec. Trame. 5% Deb. 
(red.) .. ..| 102 —105 | 4 15 0 
Brisbane Electric Trams. Татем. 
Ord. 814—8,^5 3 2 0 
Do. 5 per Cent. Cum. Pref. ...... 4132—50, 4 14 0 
Do. 4} рег Cent. Db. ron сопи. 96 —100 | 410 0 
British Columbia El. 127 —182 (4 8 6 
Do. Pref, Ord. Stock —114 4 7 6 
Do. 5% Cum. Perp. Pref. Stock.. 108 —106 | 4 14 6 
Do. 44 per Cent. Ist Mort. de 100 —103|4 7 3 
Do. Vancouver Power Debs....... 100 —102 | 4 8 0 
Buenos Ann & Belgrano Ord... A | 4-44 |811 9 
Do. er Cent. A а Bret) 4—5 514 0 
Ро. a arr 85 41—5 514 0 
Do. ö per Cent. Debs. . . 105 —116 4 7 0 
Do. 6 per Cent. 2nd Debs. (red.) 100 — 103 | 4 17 0 
Buenos Ayres Elec. Trams. о) 
Ltd. 92 -97 |5 8 0 
Buenos “Ayres "Grand National T 
per Cent. Pref. Debs. ....... . 99 —103 5 7 0 
| Do. 6 per Cent. lat Deb, Bonds... 101 —103 | 5 14 0 
Calcutta аттат (1 to 1790 74—8 5 0 0 
Do. 6 per Cent. Cum. Pref. ..... — 53 413 0 
Pe 4}7, 1st Deb. Stock (red.) ..| 102 —108 | 4 5 0 
e Electric Tram Shares Ya — T^ ЮР 
СБ Tr. & Ltg. 57 1st Mt. 5b. 91 —98 6 2 0 
Havens Elec. Ry. Con. Mt. 5%: 
$1,000 50 year Coup. Bds. .| 82—87 |515 0 
Kalgoorlie Elec. Trams. 5 per ‘Cent. 
“A” Deb. Stock . . 89—93 |5 6 8 
Do. 6 per Cent, “В” Ditto... 78 —82 760 
Lisbon Elec. Trams. Ord. ........... di 15—14 3 15 0 
Го. 6 рег Cent. Сиш. Pref. 105—105 | 410 0 
Do. 6 per Cent. 95 -93 |6 2 0 
Madras Elec. Trams. 57% Deb. Btk. 96 —59 | 5 1 0 
Montreal St. Ry. Sterling 44 per 
Cent. Debs. (1929)... 101 —103 4 7 6 
Perth E. Trams. 1st Mt. Db. Stock 100 — 1044 19 0 
Bao Paulo Tramway, Light & Power 
Co. 8100 Stock 11) ~115 6 19 0 
Do. 5 per Cent. ist Mt. $500 pb 9247—945|5 6 8 
ELECTRICITY SUPPLY. 
Adelaide Elec. S'ply Co. 6% Cu. Pr. 41-5 5 11 0 
Bombay E. S. & T. 6% Cm. Pf. £8 pd. 71—8 5 16 6 
Do. 4} per Cent. ‘Deb. Stk. (red.) 04 —95 |413 9 
Calcutta Klee. Supply Ord. (1 to 
55 / ˙·⅛QWsn. 62-72 5 3 3 
. (80,001 to 160,000) . 64—7{ ds 
City of Wellington Elec. Lt. and 
Power 5 per Cent. Reg. 1st Debs. | 50 —53 |4 14 3 
Elec. Ltg. & Trac. Co. of Aust. 6 
per Cent, Cum, Pref. .............. ?1—21 Р 
Do. 6 per Cent, Deb Stock. 853 —8 94 5 11 6 
Elec. Supply Co. of 5 
Cent, 1st Mort. Deb. St. ...| 944-9035 3 6 
Indian Elec. Sup. & Trac. Co. Deb. 
St. Rd. Prov. Certs.. . . 103 —1(06 | 5 13 0 
Kalgoorlie Elec. Power & ив 6 
per Cent. Cum, Pre. . . — 
Madras E. 5. Corp. 5 per ‘Cent. 
Consin. Deb. St.. . 94 —97 5 3 0 
River Plate E lectricity Co. Ord. 8 —4 3 6 9 
Do. 6 per Cent. non - Cum. Pref К 1 6 0 0 
Do. 5 per Cent. Deb. Stock 95 —98 |5 2 0 
Rosario Elec. Co. 6% Pref. (1-20,000) 5 —54 |5 9 6 
, Bhawinigan Water & Power 5 per 
Cent. Вав,, Всгїр_..................... 99 —101%| 4 19 0 


DUE. 


Ap, Oct 
Ja, Jul 
Ju, Dee 


Fb, Aug 
Ja, Jul 


Ju, Dec 931 


Mr, Spt 
Ju, Jul 
Ар, Oct 
Ja, Jul 


Fb, Aug 
Ja, Jul 


Ja, Jul 
Ja, Jul 
Ap, Oct 
Ap, Oct 
April.. 
May .. 
Ja, Jui 
Ap, Qct 


Ja, Jul. Jul 


COLONIAL AND FOREIGN INYESTMENTS. 


RATER Z| DIVI. 


BUSINESS 


YIELD- | DEND | WREEK ТО 


AUG 21. 


High-| Low- 
est. | est. 


8,5 e 
ш 181 


113 


e 


951 941 
of 


100 ' 99] 
* In calculating the yield, allowance bas been made for accrued interest but not 
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Ы Baer Price 
а DIVI- NAME. Pelo. 

E psp ай... | 

ELECTRICITY SUPPLY. 

10 5/0 |tBournemouth & Poole Elec. Sup. Ord.. 94 102 
10 4/6 |t Do. 44 per Cent. Cum. Pref. ............ — 103 
10, 6/0 Ц Do. 6 per Cent. Cum. Second Pref. .... 10 - 104 

St. 447 Do. 4} рег Cent. Deb. Stock (red.). 99 — 102 
5, 3/6 | Bromley (Kent) El. Lt. & Power Shares 49-6} 

St. 44% | Do. Do, Ist Debs, #8 —109 
5 4/6 Rrompton & Kensington Elec. Sup. Ord. d 
5 3/6 t Dos Д CORE / 71— 

st. 4% | Central Elec. Sup. Co.41 Guar. Db. Stock £9 —1‹9 
5 2/6 Charing Cross“ End & City) Kl. бер Со. 38- +2 
5 2/3 |t Do. 43 per Cent, Pref. 28—44 

St. 4X m. - per Cent. Deb. Stock  (red.)... 95 - 98 
5 9/8 City Undertaking 44% Cm. Pref. ж. 
5 2/3 | был ectric Supply Ord. ............... 81—4 

St. 44% Po. 4} per Cent. Deb. Stock (red.) . 2 101 - 104 
10 5/0 | City of London Electric Lighting Ord.. 9-94 
10 6/0 Do. 6 per Cent. Cum, Pref. ............... 11—12° 

St.| БИ Do. 5 per Cent. Deb. Stock (red.) | 121 —)24 

St. a^ Do. 44 рег Cent. 2nd Deb, Stock (red.) 96 — 99 

| 5% County of Durham Elec. P.D. Ord... e t1—4 
5 57 | Do. 5 per Cent. non Cum. Pref. . «| 48—41 

10 4/0 | County of I ondon Elec. сир ly Ord.. set 7 —8 
10 60 Do. 6 per Cent. Cum. = .| 104—133 | 

St. 44% Do. 437 Deb, Stock ia aid) (red.) 196 10 

St. 43% Do. Second Deb. Stock Prov. Certs. .. 04 - 17 
b 3/6 Folkestone Electricity Supply Co. Ота. 4j—ti 
5| 2/6 Do. 5 per Cent. Cum. Pref. ............... Б —bà 

St. 44% Do. 44 1st Deb. Stock (red)............... | F6 ~ 99 
5| 5/0 | Hove Electric Lighting Ord. ............... (3-7 
5 5/0 Kensington & Knightsbridge s MODA 84— 9 
5 6% Do. брег Cent. 1st Pref.. 6)- 7 

St. 4% Do. 4 per Cent. Deb. Stock (red.). 94 - 97 

St. 47 | Kensingtn. & Kngtbg. Co. & Notting Hill 

| | Co. (Joint Station) 47 Deb. Stock (red.) 93 - 101 
3 2/44 London Electric Supply Ord. ............... | 14-29 
& NOT По; Oper Canti Peel ˙ A (1—51 

St. 4% Do. 4 per Cent. Ist Mort. Deb (2 —95 
5, 3/0 ан itan Electric Sup, Ord.  ......... 52— 64 
5 2/8 | Do. per Cent, Cum. Pref. 4i-tà 

St. 447 Do. per Cent. Deb. Stock Ist Mort. 1 4 —J07 

St. 34% Do. 34 ber Cent. Mrt, Deb, Stock(red.) #8 —91 

100 44% Midland Elec, Corp.for P. D. Ist Mort. Db. 95 —(87 
10 57 Newcastle & Dist. Elec. Ltg.Ord.(£9 paid) кк 98 

100 44%: Do 43 per Cent. Deb. — 99 
5 8% | Newcastle Elec. Supply Ord. ...... "с 
5 57 Do. 5 рег Cent. non Cum. Pref. . 13 — ti 

100, 47 Го. 4 per Cent, Mort. Deb. red. 1907. 97 — 18 
1 3% | Northern Counties Elec. Sup. .......... — 

100 447 t Do. 43 per Cent. Deb. 97 —99 
10 % Notting Hil Electric Ord.. 11 —12 
5 4/6 | Oxford Electric Ord. 19-64 

St. 47 Do. 4 per Cent. Deb. Stock .......... t5 - 97 
5 5/0 St. James’ & Pall Mall Elec. Ога. 74-3 
5 3/6 59, 7 о Cent, Pref, .. ... 6 —7 

St. 34% er Cent. Deb. Stock (red, lI. F6 -f1 
b| .. | E Markets Electric Sup. Ord.. 4-14 

St. 4% Do. 4 рег Cent. Deb. Stock.... 71 — 75 
5 3/0 South J ondon Electric Supply Ord....... 9-24 
1 0/6 South Metrop'n Elec, Lt. & Power Ord, i-1 
1 0/83 Do. 7 per Cent. Cum. Pref............... 14-18 

St, 44% Do. 44 1st Db. Stk. Red.. 100 —103 
5 9/6 Urban Electric Supply ШШЕ Ll 121—9 
5 2/6 Do. 5 рег Cent. Cum. Pref. ........| 2-8 

St. 44% Do. 44 per Cent. 1st Mort. 8 94 — 97 
Б 50 Westminster Elec. Sup. Ord. t} 91 
b 2/8 | Do. 4j per Cent. Cum. Prei . . Б —EH 

ELECTRIC RAILWAYS, TRAMWAYS,&c. 

St. 47 Baker St. & Waterloo 47 Гер Db. St. 88 —f3 
1 1/0 | Bath Elec. Trams Pref. Ord. ...... 1 i 
1 0/6 | Do. 5 per Cent. Cum. Pref... 18—17 

St. 44% Do. 4% Ist Mort. Deb, Stock (red.) 92 —97 

St. 44% B'ham & Midland Trams 4} Ist Db. Buc 94 - $7 
10 944 | Bristol Tramways & Carriage Ord. ..... 4 —144 
10 4% | Do. a Pref. (fully paid). . t1—9 

St. 4% Do. Cent. Debs. riassuma OF 999 
10. 4. British, lectric Traction Ord............... V2. 
10 6/0 f Do. 6 per Cent. Cum. Pref.......... 05—74 

St. 52 Do. 5 per Cent. Perpetual Debs. = £4 AEU 193 

St. 44% Do. 43 per Cent, 2nd Deb. Stock ...... 18 —81 

St. ЗД {Central 8 Ordinary Stock.. ........ 71 —73 

St. 4% t Do. 4 per Cent. Pref. Stock 5) —91 

St. 47 r ptatekioro 53 = 56 

100 4% Do. 4 per С ent. Debs. 102 —105 

St. 44 Charing X.Zuston& Hmpstd Per. Db. Stk. | tl —F4 
5 2/6 City of Birmingham Trams. 5%Cm.Pref. 44- 5 

100 4% Do. 4 per Cent. 1st Mort. Debs.. {8 —101 

St. 3% City & South London Rly. Con. Ord. . . 44 -— 46 

St. 5% ! Do. 5 per Cent. Perp. Pref. (1891) 115 —118 

BL) 52. | * Do, {1#906] н. а озона невино C ap 113 - 116 

CVVT 113 116 

St. 47 Do. 4 рег (епі, Perpetual Debs. ...... 1 2 — 305 
10 6/0 | Dublin United Trams. (1£96) Ltd. Ord.. 1 141 
10 6/0 |. Do. 6 per Cent. Pref... 12 - 134 
16 0/114 Gt. Корей & City Rly. Pref. Ord. (4%) 13-9 
10 4/0 G.Nortkern, Piccadilly & Brompton Ord. 6—7 

St. 47 Do. 4 yer Cent. Deb. Block... su esas 88 — 85 

St. 44% Hastings & Dist. Elec. Trums.Co.4]1 b. St 93 —16] 
10| 94 |? Imperial Tramways Ord...................... 11-12 
10 6% ! Do. 6 per Cent. Pref.. ое 108—211 

St. 48% 1 Do. 4j per Cent. Debs. ......- 07 - $9 
5 1/3 I. of Thanet E. T. & Lt. 5 per Cent. Pref 1-14 

Et. 47 Do. 4 per Cent. Deb, BStoek...............- (6 —71 

8t. 57, Lanes. Utd. Trams 5 Prior Lien Db. St. 04 —97 
10. 4. Liverpcol Overheud Railway Ord. ,.... .. 34 - 13 
10, 5% Do. 5 рег Cent. Pref. .. 8 €l- 74 

St. 47 Do. 4 per Cent. Deb. ...... t4 - № 
10 50 London United Trams. b Cum. Pret. “1—1 

St. 47 Do. 4 per Cent. Ist Mort. Deb. Stock £24 - 88 

St! у» Mersey Con. Ord. Stock ES 9? —4 

. Do. 3 per Cent. Регр. Pret 3-6 
= Metropolitan Elec. Tramways Det. М 1 
1 0/6 Do. 5 per Cent, Cum. l'ref. 24 T 

Et. 447 po. 44 per Cent. Deb. Stock . 04 - 97 
% Vis New Gen, Tract. 6 per Cent, Cum. Pref! 4-1 
1 1/01 Polterics Electric Traction Ord. . 8 
] 0, | Do. 5 per Cent. Cum. Pref. . i- 3 

St. 447 Do. J per Cent. Deb! Stock х 95 = tH 
| Oe" SAMEN ice. Troms. & Lig. 6% € m. Pret 1— 1 

St. 44 Do. і per Ce nt Deb. Stock. t6 2-84 

100 z Sunderland Dist Elec. Trms.5% Ist Mt. Db d un 
o» 97 Underground Elec. Rye. Co. of London, (1 t4 
51 s. Yorkshire (W. K. Elec. Trams, Ord. ) - 14 
B. 5% Do. 6 per Cent. Cum. Pref. Ра 38 

St. 44% Do. 44 per Cent. Ist Debs. 87 t 


»In calculating the yields, allowance has been made for accrued interest but not for redemption. t Ex dividend. { The London Stock Een Committee bave declined to quote these, . 
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1| 0/7}! Do. 6% Cum. Pf. 1 28s 16 0 April,Oct| .. - 
1 9/42 ss = Wilcox Ord.. —4 5 0 0 April, Oet 842| 33 
1 07 Do. —1 314 0 oe - -- 
5 6/0 British In 3 & & Helsby Cables бё. —1 618 0 July, Feb -- 
5| 8/0 | Do. брег Cent. Pr -6k |418 0 Jan, July .- 
St. 442 | Do. sp per Cent. n Mort. Deb. (red.) 101 —104 4 6 6 Jan, July 104 -- 
St. 44° British $ oms'n-Houst'n 43 It ME 7 57 -91 419 0 MarSept| .. | -- 
Ы .. British Westinghouse 6 per Cent. Pref... 1-14 ee Feb, Aug 1%) lso 
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£| .. | Rrurh Electrical Engineering ... - | - | March . жө . 
2 Do. 6 per Cent. Pref. non- Cum. . -18 5 7 0 Mar, Seft —— 
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| l|O//j| Do. 6 per Cent. Cum. Pref. ............... 1—) |5 7 0 | April, Oet — .. 
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St. 447 Do. 4) per Cent. Deb. Stock 101-104 4 6 6 Jan, July oe | == 
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1 0/7} ро: д га Cent. Cum. Pref. . А 2—1 6 0 0) Мау, Nor 
St. så% | er Cent. Регр. Deb. Stock 93 —-(6 414 0 an, July | = өө 
2 5 oe onduits Ord. . ; TN 1 | - ee | - — 
55 Lo. 6 per Cent. Cum. Pref.. EN béaste pns ч | im бе - 
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100 4x Po. 4 рег Cent. Jeb. Bonds (1909) ... £91—102) 3 18 Q | Jan July | .- 
1 1/0. Vickers, Sons & Maxim, Ltd., Ord. ...... 94—18 516 0| .. | 2% 
1 0/6 | Lo. 5 per Cent. non-Cum. Preference 114—1 4 4 6 . ee -- 
St. 5% Do, : per Cent. non- Cum. Preferred | | 109 —112 49 6 | б® 111 = 
St. 4z Do. 4 per Cent. Ist Mort. Db. Sk. (red) 102 —104 | 3 17 0 June, Dec 104 103 
10 44% Do. 4} per Cent. 2nd Mort. Deb. тей) 106 —103| 4 3 3 June, Dec 1064 |1 
1с 80 J.G. White & Co. 6 per Cent. Qui Pr 91-91 6 3 0 Jan, July "NA >» 
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5 .. Do. 6 per Cent. Сит. Pref. ex : 10/6 іп | 
| Funding Certs. for arrears............... 33—44 | 20 Apr, Oct 41 4i 
100 4 | Do. 4 per Cent. lst Mort. рерз.......... 76 „ 5 0 O Mey, Nor -- 
| TELECR/ PHS. | | 
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St. 8 Do. Prelegred. овез e. FMZAEN 064 Ir 
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1050 GN. (of Copenhagen), with Coupon | t4 -—36 6 19 0 Jan, July ө» 
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95 &9/6 | Düse Pic prora e) 56 —-tS 51% O0 Мау, "Nov | 564 .. 
100 #1 | Mackay Companies Common ............... 68 —€8 5 18 6 Jan, July on .. 
100 $1 Do. Рте!езепсе ..... —— —.— . 67 —(0 5 16 0 Ja, Ap, Jy, Oo -- 
N Marconi s Wireless Teleg. Co. CAE DU i-i es | Дре... ee - 
100 4% Pacific & Eure pen Tel.44 Guar.Dbs.(red. \ 100 —101 3 19 0 June, Dec! .. - 
10 4/0 West Afiicon Telegraph Shares. 10 —104 3 16 0| June, Dec | * .. 
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TELEPHONES. | | | 
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$1,000 4 per Cent. Bonds 90 —92 |4 7 0 | Jan,July’| . ifs 
St. 5% Anglo- -Portug'se Tel. 57 1st Mt. Db. Stk. 101 —1(4 | 4 16 0 | Mar, Sept is de 
г EO Chih Telephone . 04—74 610 6 | August -— e 
) 0/44 Monte Video Tele] hone ‘Ord. . 12-1), 414 0 | Nov Т 
) 6/6 Do, 5 per Cent. Pref. . E 4—1 5 0 0 | May, Nov sh b- vas 
St. бд National Co. Pref. Stock . sax; 209 —108..5 11 0 Feb, Aug 167 108 
St. 6% Do. Def, Stock.. 105 —107 5 12 0 Feb. Aug 106 1054 
y 60 Do. 6 per Cent. C um. . lst Pref. 21 —13 412 0 Feb, Aug - | .. 
10: 410 По. 6 рег Cent. Cum. 2nd Pref. . 10 82 5 0 0 | Feb, Aug 133 103% 
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St. 333 “Do. Deb. Stock 34 per Cent. (ed) .. 053-172 3 19 0 | Jure, Dee - ә 
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1 0/93 , Criental . Sem 11—18 5 2 0 | April, осі ^ peo 
107: Do. 6 per Cent. ‘Cum. Pret. T | 13-18 4 10 0 April, Oct AT MEC 
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St. 44% Telephone Co. PREIDE Db зге) в —101 4 9 0 | Jan, July + dd 
b гуу) United River Plate. И 04—74 618 0 | July .... 6i E 
5 96 Do. 5 per Cent. Cum. B: rel. о —53 | 411 0 | June, Dec es 
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Power Supply and Dotor Equipments. 


„НЕ progress of electric power supply, like that of gas and oil power, is dependent upon 

two factors, both of which require to synchronise if rapid development is to take place. 
9 These factors are the price of electrical energy and the cost of the motors and machinery 
4 utilising this energy. The history of electric power supply is marked principally by the 
attempts made to cheapen the cost of the generation, transmission and distribution of 
power. Capacities of plants have been raised to a degree which reduces both the initial cost of 
iustallation and the price of the energy produced. Cables, joint boxes and the many accessories of 
distribution have also been improved and cheapened. In fact, the whole of the plant and apparatus 
between the coal pile and the cousumer is in as efficient a condition as it can possibly be, having 
regard to the changes which always influence the design and construction of dynamo electric machi- 
nery. Now all these developments redound to the advantage of the consumer of electric power. In 
using motors he also reaps the benefit of research and improvement in the manufacture of these 
machines. The motor maker endeavours to supply the consumer with a motor which will consume as 
little energy as possible in proportion to its load. 

One of the factors referred to, then, favours the user of electric motors at all points. When he 
comes to convert the drive of his machinery from some other power agent to electricity he is almost 
guaranteed a good result. But previous to installing electric motors the second factor in the case 
requires close consideration. The inotors must be purchased and arrangements made to apply them 
to the apparatus which requires driving. From the consumers’ standpoint this matter has the first 
place in his mind, and the cost of power ranks secondary to it. The electrical installation may pay 
for itself in a year or two; indeed the prospective consumer will probably be told this. To him, how- 
ever, the prime cost represents the crux of the matter in its relation to the new power agent. Ina 
word, he wants not only cheap power but inexpensive apparatus with which to utilise it. The cry of 
* ]d. per unit " will mean little to him if he has to spend a great amount to take advantage of it. 

That the expansion of the power branch of the electrical industry is absolutely assured cannot be 
denied in the face of facts. But at the moment there appears to be a wide disproportion between the 
price of electric energy and the cost of the plant to turn it to good account. The same conditions are 
not, of course, at work to reduce the price of plant and apparatus as have accounted for the economies 
now noticeable in electric power generation and distribution. Competition among manufacturers 
naturally tends to level prices, but it does not lower them in the buyer's interest, although the buyer 
reaps whatever benefit is to be had. If electric power applications labour under any disadvantage it 
is that of the first cost of the motors and their accessories. As we have intimated, this initial expendi- 
ture may in niost cases be wiped out by the economies due to the new power agent, together with the 
inereased output which generally accompanies the introduction of electric power. Ina way. of course, 
the consumer controls the price of apparatus, because this will vary with the average demand. It is for 
the prospective user of electric power to consider that, in converting from steam or gas, he is not only 
stimulating the demand for power itself, but also for motors and other apparatus. In each case this 
stimulus should reflect beneticially on the price to be paid for both. 
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VARIABLE SPEED 


INDUCTION MOTORS 


WITHOUT SLIP-RINGS 


THE SANDYCROFT FOUNDRY CO., Ltd., 
CHESTER. | 


Portable Electric Cools and Appliances. 


word “portable” we mean a tool movable either by power 


HE distribution of elec- 
T tric power has demon- 
strated that not only 

ean very large and powerful 
machines be motor driven, 
but that apparatus diminu- 
tive in comparison can also 
be actuated by the same 
energy applied through a 
miniature motorlight enough 
to be held in the hand. In 
some trades and industries, 
before the advent of electric 


or by hand, takes various shapes, being either mounted on 
a trolley, sling or cradle, or held in the hand or against 
the breast. There are drills which only a crane could 
transport from place to place, but the present article will 
be confined to a consideration of the lighter patterns. 
Emery grinders and blowers have created a special demand 
for themselves since their introduction, and special work 
is now set aside for them in shops where they are used. 
Small motors are also adapted for a variety of purposes, 
and the list of tools driven by them is constantly being 
added to. The use of these suggests further applications 
in other trades and industries. 


power, 

certain 

Air-cooled Electric Drill, work 
(Consolidated Pneumatic Tool Co.) 

| W а S 

done by 


flexible shafts and combination of the 
rope drive. So necessary was it, in fact, 
to transmit the power to a point close 
to the work that a demand was created 
for the apparatus by which it could 
be accomplished. The portable elec- 
tric tool, therefore, entered the field 
with a good demand already in exis- 
tence. Still, it has by its own special 
merits cut much new ground and has 
been the means of introducing tools 
which, without the electric motor, 
would be impossible. 

The commonest 
types of portable 
electric tools are 
drills, grinders and blowers, as a use 
can be found for these in almost every 
trade and industry. Drills especially 
are in demand, because it 1s much 
more convenient to take the drill to 
the work than vice versa. To move a 
mass of metal weighing, say, several 
tons up to a fixed tool of but a few 
hundredweights appears to be the 
Opposite of economy, but where this 
cannot be avoided there is no alterna- 
tive. The portable drill, and by the 


Types. 


Air-cooled Electric Drill drilling Floor Plates on Westminster Bridge for L.C.C. Tramway 
Extensions. 


(Consolidated Pneumatic Tool Co.) 
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Bench Type Direct-acting 
Motor Drill. 


(Siemens.) 


A word may be said here for the small 
motors used with these little tools. They 
are the product of careful design based on 
practical experience, and they embody points in construc- 
tion which only actual use can suggest. The greater 
number of the motors are built for direct-current service, 
so that where alternate-current power is distributed and 
light portable tools can be employed the energy must be 
transformed to direct cur- 
rent for the purpose. The 
motors, however, are in some 
designs built for alternate 
currents and can be worked 
directly from the supply 
mains. The makers issue 
specitic instructions regard- 
ing their use and where 
these instructions are fol- 
lowed the tools give com- 
plete satisfaction. Tools ot 
this type are always sub- 
jected to rough usage, eonse- 
quently the working parts 
are enclosed as much аз 
possible in iron or sheet- В 
steel cases. The supply of p” 
electrical energy is gener- |. 


The Motors. 
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attached to the free end, and at the motor itself there 18 a 
small push-switch for starting and stopping purposes. No 
effort has been spared by the specialists who design and 
build these little tools to make them reliable, efficient and 
economical. The fact that they are the product of manu- 
facturers who make nothing else is a guarantee of their 
capabilities 


Hand Pattern Direct-coupled Electric Drill. 
(Siemens,) 


The portable electric drill is built for 
(i.) hand, (ii.) pillar, and (iii.) trolley work. 
The hand typeis fitted with spade handles 
at each side of the motor case, and the tool is held firmly 
without further support against the work to be drilled. 
The smallest size weighs about 26 1b., and can be easily 
handled by any workman. The drill 
for use with a screw pillar or clamp | 
bracket is fitted with an adjustable i 
centre pin, in a direct line with the 1 
drill, and which is slowly fed down | 


Drills. 


ally given through a flexible \ 
conductor well insulated and 
armoured. A simple plug is 


EVERSHED 


SWITCHBOARD INSTRUMENTS. | 


The Standard all over the World. 
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Portable Motor on Bogie drivin 
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Ageneles for Evershed Instruments. 


ACTON LANE WORKS, 


Telephone : Hammersmith 221. 


Pelee IRAM, 
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© BROTHERS 


DYNAMO WORKS LIMITED. 


PORTABLE 
HAND DRILLING MACHINES & 
BENCH DRILLING MACHINES. 


For Continuous and Alternating Currents and all 
Voltages and Frequencies. 


Ail Accesseries and Tools Suppiled. 
WRITE FOR PRICE LIST No. 15. 


LONDON: 
HEAD OFFICE: York Mansion, York Street, Westminster, S.W. 


Telephone: 452 WESTMINSTER. Telegrams :—" SIEMBRALOS LONDON." 


BRANCH OFFICES: 


Birmingham. CENTRAL Horse, New STREET. 
Bristol. 82, BRIDGE STREET. 


Cardiff, t9. ST. Mary STREET. 

Glasgow. 163, HoPE STREET. 

Leeds. STANDARD LIFE ASSURANCE BUILDINGS, CITY SQUARE. 
London. 1, ABCHURCH YARD, CANNON STREET, Е.С. 
Manchester, 186, DEANSGATE. 


Newcastle-on-Tyne. 39, CoLLIncwoop BUILDINGS. 


until the hole is cut through the metal. Like the hand 
drill this pattern can be used in any position where 
space admits the tool and its holder with room to operate 
the feed. A drill of this pattern can be fixed up as a 
kind of permanent temporary on a bench, wall 
bracket or column. It can also be moved about to any 
point at which it is required. The trolley or bogie pattern 
of drill is a combination of the electric motor and a flexible 
shaft, with drill clutch at the free end. The motor and 
gearing are mounted on a smali bogie, which can be 


Motor Grinder, suitable for clamping to Slide Rest or Planer Bed 
for Surfacing Work, 


(S. Wolf & Co.) 


wheeled near the work to be drilled. The drill end of the 
flexible shaft is fitted with a screw attachment, which 
admits of the drill being held by a clamping bracket, and 
the feed made gradually in the ordinary way. A fitment 
of this kind is very useful for drilling in awkward corners 
and at different angles; in fact, in all those many positions 
which БаМе the skill of the best wielders of the hand- 
ratchet brace, А similar motor equipment can be placed 


in a cradle and be slung conveniently near the work to be 
done, the power being transmitted by shafting and bevel 
wheels. To enumerate the many useful purposes which 
the portable electric drill can serve would fill all the space 
we have allotted for a glance at the merits of portable 
electric tools in general. These handy little tools have a 
habit of growing on the user, and it must be left to 
him to decide what duty they are best fitted to perform. 
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Motor-operated Swing Grinder, with Overhead Travelling Suspenslon. 
(Union Electric.) 


The combination of a strong abrasive 
such as carborundum or emery with a 
convenient form of power agent has given 
to industry a new tool—the portable electric grinder. The 
small motor with abraiding wheel attachment is a recog- 
nised accessory to the ordinary tools of an engineering 
workshop. The electric grinder takes three distinct forms: 
(1.) the hand grinder, (ii.) the bench erinder, aud (iii.) the 


Grinder s. 


D 
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Electrically driven Portable Centrifugal Pump. 
(Electromotors.) 


machine tool grinder. The hand grinder can be complete 
with motor in itself, or may be a wheel attachment driven 
by a flexible shaft from a motor in a trolley or on a bogie. 
The bench grinder combines a motor and a pair of wheels, 
one at each end of the motor shaft. This dispenses with 


Pedestal Type of Motor driving Grinder. 
(S. Wolf & Co.) 


belts and pulleys and leaves the grinder a compact unit 
which can be turned on and off as required. The device 
has the further advantage of lightness and can be moved 
about as required. The machine tool grinder is a compact 
motor-driven wheel provided with a special clamp bracket 


for attachment to a slide rest, 
planer table, slotting machine 
or similar tool. The motor is 
kept running and is either 
moved back and forth over 
the surface to be ground or 
the work itself is moved in 
this way. As we have already 
said, the electric grinder has 
made a name for itself, and 
the purposes it will serve can 
only be amplified by experience. That it has 
proved invaluable in engineering workshops 
could be demonstrated to the fullest extent. 


A reference to electric drills 
Magnetic would be incomplete were no 
Pillars. ^ mention made of their latest 
accessory —themag- 
netic drill pillar for 
use on iron and steel 
work. The ordin- 
ary clamped type of 
drill pillar requires 
considerable adjust- 
ment before it can 
be placed correctly, 
and even after an 
approximation a final accurate 
setting is always needed. The 
magnetic drill pillar can be 
moved to the point required for 
proper drilling, and on the cloos 
ing of a small switch will adhere ^ Magnetic Drill Pillar with 
tightly to the work as long as “ Little Hustler” Efectric Drill. 
the magnet is excited. A mag- (Armorduct.) 
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CLecTROMOTORS ID. 


OPENSHAW. 


MANCHESTER. 


TELEPHONE: 7094, TWO LINES. TeLecrams: MAGNET MANCHESTER. 


Makers of 


Electric Drill in Use for Rail Work. 


MOTORS, DYNAMOS, — 


same time resisting the pressure on the drill Certain 
types of magnet are capable of holding the weight of a 
man, while the work of drilling can also be continued. It 
must be borne in mind that this form of drill pillar is 
SPECIALITI ES. useless оп wood, brass, aluminium, gunmetal and all non- 

magnetic substances. 
et SS Just as the portable electric grinder has 
ке : Hand Blowers. filled a distinct want in the world of tools, 
The Com plete Electrical Equipment so also the small electric blower is taking 
T up а prominent position among portable power-driven 
apparatus. The motor shaft in this pattern of tool is fitted 
WORKS AND FACTORIES. with a small propeller fan which delivers a stream of air 
through a special nozzle attached to the motor case. The 
entire apparatus weighs but a few pounds and can be con- 
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-— —M— — — € — 


LONDON OFFICE ... ... 35, Queen Victoria Street, E.C. 

BIRMINGHAM .. .. ... 109, Colmore Row. 

GLASGOW ... .. .. .. 43, Mains Street, Waterloo Street. >> 
NEWCASTLE ... .. .. 10, Neville Street. » 


LIVERPOOL ... ... 


4, Ashfields, Wavertree. 


net drill pillar, a portable electric drill 
and a magnetic lamp holder make up an 
ideal combination for steel and iron work, 
and one which can be operated from a 
pair of flexible insulated conductors. The 
pillar can be placed in any position, and 
as long as the switch to the magnet is 
closed will remain in that position, at the 


Motor-driven Centrifugal Pump on Hand Carrier, 
(Union Electric.) 


veniently held in the hand to direct the 
air blast in the direction required. A 
variety of purposes can be met with this 
tool, but it is specially handy for removing 
dust from crevices which are inaccessible 
to the ordinary hand blower. 
In the same way that 
roe metal work can be а 
by the abraiding whee 
Polishing. Ariven hy the small elec- 
tric motor, so also can polishing and bufting 
be done in the same way. The motor shaft 
is extended at each side into a long taper, 
such as is common to buffing spindles, and 
on these extensions suitable polishing and 
buffing discs can be placed. The equip- 
ment, complete with motor, is very light 
and can be fixed in any desired position, 
without regard to existing shafting, &c. 
A small switch starts and stops the motor, 
| which is powerful enough to overcome auy 
Motor driving Portable Horizontal Boring "Motor-driven Portable Planer. pressure which шау be put on the buffing 
Machine. (Е.С.С.) (E.C.C.) and polishing discs. 
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“Little Hustler" Electric Hand Grinder. 
(Armorduct.) 


The bulk of the appliances referred to above as driven 

by small electric motors comprise useful tools for fac- 
tories and constructional work. There 
are also portable electric pumps, horse 
clippers, &c., which fill a distinct and useful purpose, 
and are coming into general 
use. The portable electric 
pump, for instance, is usually 
of the centrifugal pattern, 
. which can be direet con- 
nected to the motor, thereby 
dispensing with belts aud 
gear wheels. In breweries 
such devices are exception- 
ally useful for emptying vats, 
filling tanks or the trans- 
ference of liquids from one 
place to another at points 
far removed from the engine- 
house or pumping plant. 


The bulk of the portable 
electric tools now manufac- 
tured are supplied for the 
pressures commonly in use 
on electricity supply under- 
takings, and where there 15 
already an electric power 
service such tools can be easily put into commission. The 
makers are able to furnish reliable data as to the operating 
economy and mechanical reliability : indeed, in this re- 
spect, we think the electric motor has served the cause 
of industry too well in the heavier branches to give rise 
to doubts as to its capacity for light work. The con- 
sumption of electrical 
energy is small com- 
pared to the work done, 
апа where energy is 
purchased fron an out- 
side source the charges 
for power are suffici- 
ently low to make 
machines of this kind 
very economical. Pro- 
spective users of these 
tools are now able to 
draw upon much useful 
experience, which has 
been gathered from 
their employment in 
various industries, and they сап feel that in taking 
up portable electrieal apparatus they are not being 
supplied with laboratory toys but sound commercial 
machines. 

In the space of a brief survey of the portable electric 
tool motor and its uses we cannot do full justice to all the 
details of the various machines, but we feel that the illus- 
trations accompanying this article will have served their 
purpose in depicting the latest forms manufactured. 


General. 


Small Motor driving Horse 
Clipper through Flexible 
Shaft. 
(Electromotors.) 


Electric Butfing and Polishing Machine. 
(Electromotors.) 


Electrical Operation of Paper 


Min Auxiliaries. . . . . . 


ANUFACTURERS in every industry are coming to 
M recognise that electric power has a distinct purpose 
to serve in the operation of machinery, and that 

there are few processes to which it cannot be easily and 
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Dick, Kerr Motor-driven Centrifugal Pumps. 


directly applied. Factories in which electric motors are 
not doing useful work are, in certain districts, the rule 
rather than the exception, and from the electrical engineer's 
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standpoint a mass of useful data is already available, upon 
which the conversion of similar power plants can be based. 
Where the factory machinery demands regular quantities of 
power on a large scale,and the problem of conversionis under 
consideration, it is not infrequently approached from the 
side of initial economy with a strong bias towards the reten- 
tion of the old plant. The result is a policy which introduces 
the thin edge of the wedge for electric driving without dis- 
turbance of the larger sections of the earlier power agents, 
In a word, the more scattered and smaller units will be 
motor-driven, but the larger and more compact machinery 
will remain in statu quo ante. This method of “cure by 
degrees” is adopted both in power installations which 
employ separate power plant and the electric power ser- 
vice. In each case it is equally convenient and, from the 
electric power point of view, equally satisfactory. The 
driving of the larger machines by electric motors will be 
merely a matter of time. The manufacturer with the large 
steam engine will be less favourably disposed towards the 
outside supply for this initial installation because he can 
drive a small generator from shafting and furnish current 
to the motors without much difficulty. 

As we have already intimated, the manufacturer with 
an extensive works would rather begin introducing electric 
motors among his auxiliaries than with the greater and 
more important machines. An excellent case in point is 
afforded in an installation recently put down by Dick, 
Kerr & Co. at the Star Paper Mills near Liverpool. Here 
a large horizontal steam engine drives the paper-making 
machines, and the auxiliaries are electrically operated by 
motors supplied from an independent steam generator.and 
a machine rope-driven from the main engine. The gene- 


132 


rating plant is illustrated below in the general view of 
the engine room. In the background is a Hick-Hargreaves- 
Dick Kerr 125 kw. engine-driven dynamo, and in the 
foreground may be seen а 300 kw. Dick-Kerr generator 
with rope drive coming up from the floor below. This set 
is working from Monday till Saturday, day and night, 
without stopping. The small steam unit is run during 
week ends. Тһе illustration shows also the Hele-Shaw 
dise clutch between the dynamo and rope-pulley shafts. 
This clutch is titted to allow of the disconnection of 
the generator should this be desired at any time. The 
shafting from which this machine is driven is primarily 
driven by a 2,000 H.P. steam engine. 

The motor installation, which 1s confined to the auxili- 
aries, comprises one 100 н.р. motor-driving, two centrifugal 
pumps dealing with effluent water for the effluent tanks, 
one 8 H.P. motor also coupled to two centrifugal feed-water 
pumps, three 301rP. motors, driving respectively the 
machine shop, reeling machines and cutting machines, and 
one 15 н.р. motor-driving condenser air pumps for the 
high speed engine. With the exception of the condenser 
motor these machines are run continuously night and day. 
Their performance in this respect is typical of the capa- 
bilities of electrical machinery to stand up to hard service 
and give complete satisfaction. 

The driving of the auxiliaries is not necessarily a reflec- 
tion upon the abilities of the electric motor which operate 
the larger machines Where the present drive gives 
satisfaction there is little object in changing it. Auxili- 
arles, however, are often scattered and the distribution 
of power can be then economically entrusted to electric 
power. 


View of 300 kw. Rope-driven Machine showing Hele-Shaw Clutch. The 125 kw. Machine is in the background. 
(Star Paper Mills.) 
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Inaustrial Electric Power 
in exo... 


W have frequently referred to the national import- 


ance of water power and its relation to the conduct 

of industry, especially new industries in practi- 
eally undeveloped countries. Where such natural power 
Sources are in existence, and industrial opportunities also 
present themselves, rapid strides can be made in the 
expansion of these industries even to the extent of manu- 
facturing for the home market and exporting to sell in 
competition with other nations. In the near future we 
may look for the industrial rise of countries naturally rich 
in water power and iron and other useful minerals. Mexico, 
for example, has, by the aid of its electrical developments, 
improved its industrial position by utilising hydro-electric 
transmitted power for railways, factories and mines. Under 
the stimulus of Canadian capital important electrical under- 
takings have arisen and expanded until they have assumed 
а pre-eininent position in Mexican affairs. A writer in 
The Times (Eng. Supp.), Mr. P. Е. Martin, F. R. G. S., has 
recently directed attention to the growth of electric power 
plants in Mexico, and more especially laid siress on the 
1 extensions now in progress in connection with 
them. 

“ Although they have been but recently introduced, the 

newer methods of electrical distribution for motive power 
are making headway in the esteem of many Mexican fac- 
tory owners, while they have already been employed in 
numerous instances and with marked effect by the more 
go-ahead American owners. Primarily intended for street 
lighting purposes, electricity has gradually asserted itself 
as the most economical means of providing power for fac- 
tories, and in a country like Mexico, where fuel has always 
been scarce and is to-day becoming almost prohibitive in 
price, this new motive power, produced as it is in a highly 
economical manner, is of undisputed advantage.” In these 
words Mr. Martin practically sums up the situation in the 
country. Не also furnished some interesting statistics of 
the plants already in operation there. The largest plant 
is at Necaxa, the property of the Mexican Light & Power 
Co., situated 95 miles from Mexico City, and having a 
capacity of nearly 50,000 н.р. in six generating units. 
This supplies 600 miles of electric tramways in and around 
Mexico and the El Oro Mines, 76 miles distant from the 
plant. ln the Federal district 37,500 н.р. is at present in 
use, aud new plants aggregating 6,000 н.р. per annum are 
being added. The same company is eompleting plans for 
а 60,000 нр. station at a point 600 metres above the present 
power house so that the fall of the same water can be 
utilised in both places. The Tuxpango Falls on the Rio 
Blanco near Orizaba are being made to yield 20,000 H.P., 
and the plant for its utilisation will shortly be completed. 
In the City of Campeche the use of oil or petroleum is for- 
bidden for lighting purposes in the streets, under penalty. 
The great mining districts are utilising electrical apparatus 
representing an aggregate of 35,000 H.P. 
_ These developments would appear to indicate that the 
immediate future of Mexico will be strongly identified 
with hydro-electric power. Although the bulk of the 
energy at present produced from water power is employed 
for railways, tramways, and gold and silver mines, the 
above particulars contain references to factories and work- 
shops as being operated by electric power. Once the 
advantages of this method become better known and when 
the distribution of energy is undertaken on an extended 
scale, the number of these factories will certainly increase 
and Mexico will wake up one morning to find itself 
famous in the industrial world, 
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Dotes and Observations. 


М.—Я Cale of a Cripod. 


OU’VE seen those things that rear up above the 
foundations of growing  buildings—three-legged 
affairs that could, with a little imagination and 

sheet iron, be made to resemble Mr. Wells’ Martians im 
“The War of the Worlds.” They stride across some 
erstwhile bit of waste land, and passers-by wonder what 
is to be done to the innocent-looking strip and why it 
should be thus marked out for publie notice. The average 
town dweller can tell at once the fate of the little plot, 
and the inquisitive are soon satisfiel when a boiler and 
engine are hoisted to the giddy height and a boom begins 
to scrape the sky. 

Now I have a grievance against the men who set up 
engines and boilers on these wooden tripods. It is to me 
like open defiance of the electric power service which is 
available at the foot of these lattice legs employed by the 
builder. In fact, I almost wonder that the cables do not 
come out on to the pavement in mild protest of such neglect. 

You know there are hundreds of these hideous Martians 
raising their heads wherever a good building is to go up, 
and probably in every instance they neighbour the electric 
cables. 

I told Brown, the builder, emphatically, that he wanted 
the new Bank, the new Council Offices and the new Insurance 
Building to go up at all he would have to use electric 
power on the sites in question. 

He refused point blank. I told him there wasn't an old 
boiler to be had within miles, and a steam engine could not 
be got for love or money. He did not believe me, and 
within a week was able to prove it by bringing up a 
ramshackle portable to drive the mortar mills and mixers 
and a vertical boiler for the tripod on the site of the 
Municipal Buildings. 

He called at the power house the morning following his 
triumph and, finding me there, proceeded to “rub it in.“ 

“You'll learn the geography of the district before you 
talk about steam engines and boilers again, young man,” 
he started, almost before he got into the room. 

I was nettled by the way he had obtained the machinery, 
and did not seem at all pleased to see him. I was deter- 
mined to keep the thing up at any price. 

“T told you once you wouldn't build the offices without 
electrie power, and I repeat now that you can't do it," I 
said, getting up and putting on my hat. I did not want 
him to stay as I felt “ratty.” 

* But I've got the rig, and we shall be going 1n a few 
days with the whole lot. The portable will have steam up 
in the morning, and by the end of the week the vertical 
will be perched on the tripod. We shall then cry * Yo, 
heave ho!'" and he rubbed his hands with ill-concealed 
delight. 

«І say otherwise, and I'm going to prove it. Let me 
know when steam's up in the portable," I said, leaving him 
in possession of the office. 

I got out the motor car and drove down to the quay, 
about a mile and a-half away. 1 had my suspicions about 
the source of the machinery and wanted to confirm them. 
Arrived at the waterside, I called at a yard we had dubbed 
the “Scrap Heap” and asked the guv'nor if he had sold a 
vertical and a portable lately. 

* No, sir, I aint," he replied, ejecting a quid into a heap 
of steel turnings, "nur likely to, seeing as the last wur 
sold twelve month agone." 

I hinted at Brown's purchase of steam boilers and other 
gear. He merely looked wise and rolled up another quid. 
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I I tried palm oil and it took effect at once. Till then I 
didn't know a shilling would go such a long way. 


“They cum up the river, sir, he vouchsafed, “ and I 
saw um took off the boat. I believe he bot um at Dash- 
mouth fur 'n old song." 


When the shilling had got as far as the date and place of 

the sale I sidled down to the gate, where I had some 
excuse to start the engine of the car. I left Bosey still 
talking and headed for Dashmouth, determined to get to 
the bottom of Brown’s steam rig-out. I was fortunate in 
gleaning several interesting scraps of news, and was able 
‚ to return hopeful and expectant of developments when I 
reached town. , 


In the morning it was my turn to greet Brown, this 
time at his office. I had made up some caustic remarks 
on the way down, but they were never uttered, as he 
monopolised all the talk. 

“Now don’t begin by asking if steam's up yet, because it 
isn't," he began. О, 

“ Never will be! " I jerked out. 


“We found a sprung tube in the portable and it’s being the 
devil’s own job putting a blank in,” he went on, taking no 
notice of my comment. “But I’m determined to get 
steam somehow, and for the time I want it that outfit will 
have to work.” 


“You niggardly builders can’t see a yard in front of 
you," [ remarked, in order to give him a breather. “Because a 
mortar mill is only needed during construction you think 
any old puffing-box good enough to turn it. It's about time 
some of you fellows in this district learned a lesson. From 
what I have discovered since our meeting yesterday you 
are going to get it before very long.” 

I saw him get up from his chair, as if to argue the matter 
from a better position, but I was in no mood for discussion, 
so simply walked away, leaving him to draw his own con- 
clusions. 

Passing the foundation works at the new offices a few 
days later, I noticed a portable engine at work, and the 
tripod was completed ready for the steam crane. From a 
neighbouring point of vantage I witnessed the raising of 
the boiler and other tackle to the giddy height, the steam 
engine on the portable being used to wind up the heavy 
weights. Because circumstances have made me a dispenser 
of elecirie power, I wished that the hauling rope would break 
and bring the clumsy boiler clattering down. Because I try to 
be a good citizen and think no evil of my neighbour, I 
refrained from indulging such thoughts longer. After шу 
inquiries at Dashmouth, however, I had grave doubts about 
the vertical boiler. Brown might have been told, but I 
knew it was waste of time, breath, and good wholesome 
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temper. That's why I kept my peace and hoped for the 
best—that is, the best for Brown. 

„We're going strong, young un!“ he shouted across the 
street to me one morning. “That vertical on the tripod 's a 
beauty. Got steam in her yesterday, and she's pulling 
away like fun this forenoon." 

This was in the High-street, about half а mile from the 
new buildings. I had hardly gone a few yards after passing 
Drown when a loud report, followed by a dull thud and a 
" spattering " near by, made me turn and run towards the 
new building. I could see Brown scurrying ahead of me, 
so I kept at a convenient distance. 

Passing the fire station I heard the alarm bell ring and 
was cut off from Brown by the engine which dashed 
between us. It turned down towards the municipal 
buildings and, taking the corner, I saw it stop opposite to 
them. My thoughts flashed at once to the vertical boiler 
on the tripod, and Т ran with the crowd, expectant of 
disaster. On the spot my fears were vividly confirmed. 
The tripod boasted but one lame leg and the splinters of 
the others were anywhere around the foundations. 

The boiler had burst and the fire was scattered over the 
woodwork of the tripod, so it was thought advisable to ring 
up the fire engine. There was no conflagration, however, 
as luck would have it—or I should say, as Drown's luck 
would have it. He was certainly lucky. I dared not think 
of the flight of that boiler or the luckless man attending it. 
Both were picked up, as the local paper had it, unrecog- 
nisable," at different points of the compass, and the col- 
lection of scattered chimney pots was worthy a pageant 
episode. | 

The coroner’s jury returned a verdict of “Death іу 
misadventure” on the body of the craneman, and Brown 
got off, I did not split about the Dashmouth e 
but I made him know, before the inquest, that any etl 
power business in the district was to be done with Me. 
and not scrap-mongers vending boiler death-traps. á. 
turned all colours when I laid down my cards and delivered 
what was to him an ultimatum. I did not actually threaten 
him, but he could not fail to see what a strong ease I hád 
соб He did not forget to privately lay the facts before 
one or two of his confréres, aud I have had hints droppéd 
recently that in future building operations requiring tripotl: 
the views of the electric power department would be con- 
sulted before patched boilers were put up. 

Brown has since admitted that he had to fall back on 
electric power to complete his three largest building con- 
tracts. He told me in confidence that he would have put 
in electric motors if he had known how useful they wete. 
and what knocking about they could stand. Не thought 
they were laboratory toys, poor man! 


W. E. W. 


Ed 
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9 Telephones : 218 апа 237 DEPTFORD. 
Full Particulars сап "pe be obtained from— 


Messrs. ECKSTEIN, HEAP & С | SUNBEAM LAMP Co., | Mr. С. J. SELLAR, 
5, Chapel Walks, Cross St., MANCHESTER. Park Rd., GATESHEAD- ON- TYNE. 144 St. Vincent St., GLASGOW. 
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Editorial. 


We аге able in this issue to present illus- 
Portable Tools. trations of typical modern electric portable 
tools. Unfortunately limitations of space 
will admit of merely a casual comment upon the good 
points of these machines. We should like to have said 
more about their many uses. As we have indicated, the 
portable electric tool has found work to which it is 
peculiarly suited, and it is doing that work well. Previous 
to the development of the small motor and its direct 
application to individual tools the practice in all industrial 
work was to bring the work to the tool. The portability of 
electric motors has reversed that axiom, and the tendency 
is for many of the older and clumsier tools to give place to 
a number of smaller ones, applied simultaneously at diffe- 
rent points of the work to be done. This is but the natural 
consequence of a form of energy which can be employed in 
small power units, even small enough to be held in the 
hand. An intermediate step in the evolution from the 
single large machine to the many small tools is the driving 
of these single machines by separate motors. In the 
case of drills and boring bars, this practice has been 
followed by that of lifting the entire tool with a crane and 
placing it alongside the “ piece " on the face plate for opera- 
tions to be proceeded with. These tools, though very heavy, 
are still portable in that they are intended to be moved 
yound the work and not vice versa. Now that the small 
motor has reached a stage of practical efficiency we shall 
doubtless hear of certain trades and industries in which new 
uses have been found for it. The feature of these tools is 
the remarkable efficiency of the motors. Although these 
machines are powerful, the fact that they occupy so limited 
a space renders them liable to serious overheating when 
constantly overloaded. The difficulty seenis to have been 
satisfactorily met by turning the revolutions of the motor 
to account to provide ventilation for its windings. 
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At Niagara Falls a factory is in opera- 
tion motor driven from the hydro-electric 
plant at the Falls, converting whole wheat 
into pleasing and tasty articles of food. The advertising 
literature of this concern, which seems to find its way into 
the corners of the earth, lays stress upon the production of 
comestibles by electricity. “Baked by electricity” is 
the legend, and a remarkable one it is. Now British 
bakers are apparently bestirring themselves in the use of 
machinery and want power—electric power. From the 
electric bakery should naturally emanate the “electric 
loaf.” Already the observant may see “ Electric power 
bakery ” on the delivery vans of enterprising bakers, and if 
there is anything in a name here is evidently an opportu- 
nity worth embracing. At any rate, the “electric loat” 
sounds much more light and airy than the steam loaf or 
the gas loaf or even the oil loaf. These latter have doubt- 
less been unworthy of exploitation on the bread carts of 
the bakers troubled with steam, gas and oil engines. 
Doubtless in the near future we shall regale ourselves on 
the “ electric loaf.” | 


The Electric 
Loaf. 


In another column a brief reference is 
Dre Case of made to the progress made in Mexico 
exico. ; : i cs 
with hydro-electric power transmission 
and distribution, and the industrial possibilities which lie 
at the back of those developments. Оп every available 
occasion we have emphasised the importance of this 
utilisation of natural water powers and its influence upon 
the industries of other countries. The case of Mexico 
serves as an admirable example. Naturally favoured, in 
the matter of water power, with high mountains having 
Show-capped peaks, and high lands forming extensive 
catchment areas there are few difficulties in the way of 
turning these mountain waters to account. Unlike some 
of the American schemes, in which the water must be piped 
many miles, the Mexican stations can be built on some 
rocky escarpment, with a minimum of cost for civil 
engineering work. бо steep and long are the declivities 
down which certain rivers fall that in one instance, 
at any rate, two power stations are being built "in 
series,” to apply au electrical term, in the flow of the 
rver. The water from the upper station after passing 
through it and doing useful work will descend to the plant 
at the lower level and there be used again for operating 
turbo-generators. By this means some 120,000 H.P. is 
made available and will be transmitted to convenient 
points for utilisation either for transport or factory pur- 
poses, Аз these hydro-electric schemes proceed, as they 
undoubtedly will do, the industrial importance of Mexico 
will be enhanced by the presence of a cheap and 
convenient power supply which should attract manufac- 
turers and bring about the formation of important industrial 
centres. The mineral wealth of the country can then not 
only be yielded up, but it may also be turned on the spot 
into useful and marketable articles of industry and oom- 
merce. Like Switzerland, Mexico is a country which 
should blossom out under the ægis of cheap hydro-electric 
power. We may remark here that in the building of some 
of the stations the whole of the plant has been transported 
into the interior on mules, and this lack of transport faci- 
lities has necessitated the building of the machines in 
small sections. 
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Che Smokeless City. 


E have frequently urged in these columns that the 
future city will be innocent of the smoke and 
soot and dirt which town dwellers have patiently 

suffered for many decades. In an electrical age we shall 
have outdistanced the grime of steam, and industrial 
centres and country towns alike will enjoy the advan- 
tages of clear skies and clean lungs. That this “ good time 
coming " is also apparent to electrical engineers venerally, 
and that they are sanguine of its arrival at no distant date, 
the following, taken from the columns of the “ Electrical 
Review," New York, fully indicates:— — 

“ The electrical engineer has an ideal before him of the 
city of the future from which the wasteful steam engine 
and the smoking factory and station chimney has been 
banished. He confidently anticipates that in this city of 
his imagination the electric motor will do all the work, 
illumination will be furnished by electric lamps of many 
kinds and, perhaps, some of the necessary heating may be 
done electrically. The power for this work will be supplied 
from waterfalls, or, if there be none available, from large 
power houses placed well outside the city proper. 

“There is no question that the city of the future will 
depend largely upon electrical energy for its motive 
power and for lighting, but there is a possible, or rather 
probable, competitor for much of the work of the smokeless 
city, and this is the gas-producer plant. Quickened by 
the competition of the electric lamp, gas engineers are 
bringing about changes in their methods and apparatus 
which are just as revolutionary as those which seem to be 
here in the electric field. The production of a satisfactory 
inverted Welsbach mantle lamp introduces a competitor 
which the incandescent lamp, even though of the most 
efficient type, must recognise and be prepared to meet. 
Moreover, the mechanical engineer has turned his atten- 
tion to the gas engine again, and he has now eliminated 
many of the troubles of the earlier types ; and since this 
motor not only.has a high thermal efliciency but is itself a 
prime-mover, it is not handicapped by generating-station 
losses, and this feature is a telling one where the cost of 
power is an important item. 

“Realising the excellence of these devices and the 
advantage held by a system which supplies a. cheap, clean 
fuel for heating, and, perhaps, underestimating the peculiar 
and desirable features of the electric lamps and motors, 
the gas engineer is now looking fcrward with as much 
confidence as the electrical engineer. He believes that the 
light and power in the ideal smokeless city will be supplied, 
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GENERATORS. 
TRANSFORMERS. 
ELECTRIC CRANES. 
MINING MACHINERY. 
WATER TURBINES. 
PELTON WH BELS. 


largely at least, by means of producer gas made in large 
works ontside of the city. The heating of the city will be 
done partly by gas, but mainly by the coke made in the 
producers, which is an excellent fuel when one knows how 
to use it, and is smokeless. The gas engineer does not 
expect to eliminate the electric lamp and motor entirely. 
For certain purposes he recognises their advantages, but he 
thinks they will take a subordinate position, cr even where 
used they will be operated by current supplied from a gas- 
engine driven station ; the main supply of energy will be 
by gas. 

“Tt must be admitted that the gas engineer can make 
out a pretty strong case for gas. The electrical engineer 


believes he can make out a stronger one for his system, 


and is counting on gas asan auxiliary where water power 
is not available. lt is very evident that these two systems 
will, in the future, co-operate largely in city work, yet it 
must not be overlooked that they will be competitors for 
much of this, and it would be unwise for the electrical 
engineer to underestimate the strength of the gas system if 
he intends securing for his own that part of the work which 
he thinks he should have. It would be better to over- 
estimate the advantages of gas than to be led to a false 
feeling of security and thus left behind in the march of 
industrial development.” 

While appreciating the point raised by our contemporary 
upon the competition of the gas engine, we are disposed to 
feel that, being a prime mover, and a veciprocating one at 
that, the gas engine cannot seriously rival the electric 
motor for town service. The gas engine cannot be made in 
small enough sizes to be applied directly to the driving of 
individual pieces of machinery. It can only run in one 
position, and its power is usually transmitted by belt to the 
machines driven. Our contemporary appears to overlook 
the fact that electric power applieations in towns are 
rapidly extending and that no industrial power user 
would forsake the electric motor for the gas engine 
to drive his factory or workshop. Gas engineers 
appreciate that where the electric motor is once installed 
they have no hope of introducing suction gas plant. The 
difference is not one of efficiency but of convenience between 
the two power agents. The gas engineer, however, should 
abandon the idea of making gas on the outskirts of the 
future city and piping it thereto for use in stoves and 
gas engines. Let him co-operate with the electrical engt- 
neer at the power plant by furnishing the best producer 
and the best engine. The dynamo, the transmission live, 
the distributing network and the stoves, lamps and motor 
can be left with the electrical engineer as his by right of 
superiority over anything before tried for the particular 
purpose. 


BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE 


Head Office ... 12, KING STREET, MANCHESTER. 
London Office ... 49, Queen Victoria Street, E.C. 


Glasgow Office ... 65, Renfield Street. CO., LTD. 
Newcastle office ... Standard Chambers, Neville St. 


DYNAMOS, MOTORS, ENGINES, BOILERS, PIPES, &c., Insured, Inspected and Tested. 


PLANS AND SPECIFICATIONS PREPARED. 


SUPERVISION DURING CONSTRUCTION. 


Chief Engineer: MICHAEL LONGRIDGE, M.A., M.Inst.C.E., M. I. Mech. E. Elec. Engineer: LLEWELLYN FOSTER, A. M. I. C. E., M. I. E. E. 
Secretary: EDWARD MOSS. 
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The GENERAL ELECTRIC Co., Ld, 
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Commercial Development of 
Central Stations... . . 


UPPLIERS of most trade commodities take advantage 
S of the advertising value of their customers’ shops by 
using them for publicity purposes, This is noticeable 
in every business establishment. The supplier sends along 
an elaborate and attractive show card, which is put up 
by the shopman in a prominent position, 
and ina quiet way it does its work. The 
T shopkeeper may or may not be allowed 
something for this use of his windows and shelves though 
he naturally benefits if sales result. Electricity supply, 
of course, differs from business in proprietary articles, 
and station managers cannot exactly imitate the methods 
of trading concerns, Still, the “location” offered by a 
shop counter is worth much for advertising purposes 
and might reasonably be exploited. It would have to be 
done judiciously, but it could be done, and without appear- 
ing unduly obtrusive. We have recently seen a record 
of a chemist’s shop being made use of in this way 
on the understanding that in the lighting account 
(the installation was a new one) a rebate was allowed 
for the privilege of the advertisement. This latter took 
the shape of а sign hung over the doorway, and atten- 
tion was directed on it to the value of the electric service 
particularly for chemist shop lighting. This method of 
publicity should not be carried on persistently with one 
customer. It might with advantage be tried at one time 
in shops representing different trades, and then employed 
in other business houses on a modified scale. A small 
counter sign illuminated at night, a table card or orna- 
mental frame hanging in a good position, would suffice to 
hold advertising matter which could not fail to attract 
attention. The plan could probably be carried out only in 
certain shops, but they would give the best reiurn. We 
refer to middle-class establishments with a good custom 
and all-round trade. 


Although the summer has not yet 


| Trade 
Advertisements, 


The Winter 


reached us this year, we can, doubtless, 

Season. 
look forward to a normal or abnormal 
winter. Station managers have an opportunity for seeking 


the heating and cooking load, but more especially the 
former in the colder days. The introduction of lamps 
which reduce light bills to perhaps a quarter of their 
former dimensions, 1з a serious matter for stations doing a 
lighting business, and compensation should be sought in 
the building up of the connections for cooking and heating 
appliances. Local contractors will do much to secure busi- 
ness of this class, but with the help of the electricity 
department the way of the undertaking can be directed 
into pleasant places. If there ever was a time when it was 
possible to work up something approaching a boom in 
electric heating, cooking and power it is now, and the 
station manager can do wonders to help this boom along. 
Canvassing and circularising need to be vigorously pressed 
just previous to the dark days and during the winter. 
People will become interested after a time and may be 
taught to see the advantages of electricity supply if these 
are laid before them in the right way. 


We have already had several seasons of exhibitions, and 
these have sown good seed. We now want to set about the 


gathering in of the harvest, and we hope that station: 


managers will make good use of tlieir opportunities during 
the coming season. 
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Industrial Copics. . . 


HE most modern of our great engineering workshops 
and factories are now equipped for the electric drive, 
and frequently the electrical energy is made use of 

wherever possible for lighting, lifts, cranes, hoists, &c. 
From our experience of large factories, of which we have 
inspected not a few, we have noticed the 


z,Llectrie „ comparative scarcity of the electric loco- 
Factories. motive, either battery or trolley types, and 


the electric telpher. Large electric cranes 
are installed as a matter of course for lifting and 
transporting heavy and light weights in the works, 
but these have а limited sphere of action and are also 
used somewhat carefully. Although fitted with a sup- 
plementary hoist, they cannot always be requisitioned 
for the lighter lifts. Even when handling a small 
load they appear almost ridiculous when travelling 
down a broad aisle with it. The electric telpher is one of 
those convenient methods of transport which might be 
used to greater advantage if its merits were better known. 
Its first cost is not prohibitive, and unskilled labour can be 
placed in charge of it. The power consumed is, in addition, not 
excessive, and the traveller may be run at fair speeds. Over- 
head runways for hand pulley blocks and travelling tackle 
have a use in foundries, but little attempt appears to have 
been made to bring ina power-driven equipment to replace 
hand labour. The electric telpher confers the enormous 
advantage of taking up space seldom required and of leaving 
vacant floor-room which can be turned to good account. 
Then there is the electric locomotive. Why a steam loco- 
motive should go puffing about a works with electric power 
plant and full motorequipment installed whereas an electric 
tractor would be more convenient is difficult to understand. 
The trolley locomotive is not always convenient because 
of overhead wires, and objection can also be raised to third 
rails. Battery locomotives can fill the gap, however, 
and, judging by experience, the results obtained are highly 
satisfactory. The operating conditions appear to favour 
this form of traction, as the batteries can receive attention 
at the hands of electricians, and the load does not impose 
great strain upon the plates. Locomotives of this pattern 
have met with some favour in America, and, though they 
are not “ pushed ” as a “strong selling line,” they do pood 
service in large works. Probably the field is better for 
the telpher than the battery locomotive, Each has, how- 
ever, its uses, and the manufacturer with a lot of ground 
to cover should ascertain the peculiar value to himself of 
these transporting devices, 

Singularly enough the electric telpher was one of the 
earliest forms of electrical transport experimented with. 
The first line was quite automatic and was placed overhead. 
The conducting wires also formed the running rails and were 
ingeniously placed so that the wires beneath the two 
collecting wheels were of opposite polarity. By this means 
overhead trolley wires were not needed and the car collected 
the necessary energy by the wheels. Automatic telpher 
lines are standardised for the transport of materials, such 
as coal, iron, earth, &c., also sacks and boxes, and this 
fact should encourage their use in workshops and factories 
for the transport of unfinished and finished parts. 

The electric pulley block also is a device which might find 
its way into factories. These hoisting appliances are also 
made to travel, and in this way combine the advantages 
of the telpher with those of the electric crane. For light 
work they are quick and efficient and are also controllable 
from the floor. These machines are standardised, and 
can be obtained for certain definite duties. They are also 
equipped with motors for most of theordinary voltages in use. 
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Portable Electric Bench 
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Cools. 


HE compactness and efficiency of the small electric 
motor are mainly responsible for its direct adapta- 
tion to types of tools originally driven by belts 

from countershafting. The distribution of electric power 
in machine shops has also influenced the employment of 
small motors for the operation of individual tools. When 
electrie driving is introduced group driving may be done 
away with, consequently the smaller tools require to be 
motor driven as much as the larger ones. Here, then, is the 
opportunity for the electric bench tool, more partieularly the 
drilland grinder. Eachcomplete with its driving motor, these 
handy devices are light enough to be conveniently portable 
and prove both effective and economical in operation. 
The Pheenix Dynamo Mfg. Co. specialise in tools of 
this description, and already have standardised drills and 
grinders, which are in extensive use. As makers of dynamo 
electric machinery their experience is especially useful in 
the building of the small motors required for this class of 
work. Fig. 1 illustrates the “Phoenix” electric bench 
grinder mounted on a cabinet base for the storage of tools, 
&c. The base of the grinder is attached to a swivelling 
table which can be moved vertically through an angle 
of 45 deg. The shaft of the motor carries clamps 
at each end for an emery wheel and griuder disc. 
The motor is a two-pole machine substantially built, with 
laminated poles, slot-wound armature having former 
windings, and hard-drawn copper commutator bars. In 
the standard machines the emery wheels are 8 in. diameter 
by lin. face in two grades, for coarse and fine work. 
Wheel guards and adjustable tool-grinding rests are pro- 
vided. Suitable end plates enclose the motor body but by 
the removal of a few screws these can be taken off to give 
access to the motor. A suitable starting switch forms 
part of the grinder equipment. The net weight of the 
machine is given by the makers as 175 lb. and its principal 
dimensions are length 223 in., width 15 in., height 13 in. 


| ELECTRIC nde р 


ae 


L Size 


N°} 


Pr OL wiry S YNAMc — 
+ 
"Мейл, E 


weir 


Electric Grinder mounted on special cabinet with Swivelling Table. 


These figures are, of course, for the grinder only and do not 
include the cabinet shown in the illustration, The motor 
develops 1 н.р, and runs normally at 2,400 revs. per min. 


Standard machines are built for direct-current circuits up 
to 250 volts, but the outfit can also be supplied for poly- 
phase circuits of certain frequencies, 


Sensitive Electric Drill mounted on Floor Pedestal. 


Another P.D.M.” bench tool is the * Phoenix " electric 
sensitive drill whieh was introduced by the company some 
yearsago. Theillustration, Fig. 2, shows the drill complete, 
mounted on cast-iron tool cabinet for floor use. Itis, how- 
ever, supplied for bolting down directly to the top of a 
bench or wall bracket. The motor is mounted on a bracket 
extension of the supporting pillar and the drill spindle is 
driven by a friction pulley running on the under 
side of a friction plate. By the movement of a 
small lever the pulley can be slid towards or away 
from the centre of the disc, and by this simple means the 
speed of the drill is altered over a wide range. The lever 
drops into notches marked with the size of drill in the 
chuck, so that the correct drill speed can always be ob- 
tained. A lever feed motion is also fitted to the drill 
spindle, the sleeve carrying this being provided with a 
ball-bearing to take the thrust of the drill The little 
motor develops iH.P. and the makers state that with 
the most severe tests they have not found it possible to pull 
the motor up. They inform us that iin. holes have been 
drilled in brass at the rate of 3 in. per minute, and boiler 
plate at the rate of 11in. to 2 in. per minute. With a 1 in. 
drill this rate has been increased to біп. and 7 in. per 
minute. A large number of these drills are already in use, 
including 35 supplied to the Admiralty, 12 to a firm of 
motor-car makers, 6 to the Great Western Railway, 5 to 
Japanese Government, 8 to a large Sheffield steel foundry 
and various batches of two and three to other users. 

The Pheenix Dynamo Mfg. Co. is prepared to send these 
handy tools on trial—in the case of the grinder for 14 days 
and the sensitive drill seven days—to engineers and 
power users interested. 
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LEWIS’S CIRCULATING SCIENTIFIC LIBRARY. 


TO LIBRARIANS AND GENERAL READERS.—The Quarterly List of Additions is sent post free regularly 


to any address on request. 


It is a Classified and Annotated Guide to the Scientific Publications of the previous three months. 


ELECTRICAL, MECHANICAL AND GENERAL ENGINEERING TEXT BOOKS AND RECENT WORKS OF IMPORTANCE, 


Rew Works and Rew Editions can be bad from the Cibrary immediately on publication. 


SUBSCRIPTION, 


Telegrams: — 
“ PuBLICAYIT LONDON.” 


TOWN OR COUNTRY, 
136, GOWER STREET and 24, GOWER PLACE, LONDON, W.C. 


FROM ONE GUINEA. 


Telephone :— 
10721, CENTRAL. 


D.C. Iron-clad Switch Gear. 


| HE principal change which is 
noticeable in the design of 
high-tension switch gear is 

the substitution of metal for the sup- 
port of the current-carrying parts, in 
place of insulating material such as 
slate, marble, &c. Oil tank switches 
may probably be regarded as insti- 
tuting this change. They were mainly 
composed of an iron casting sup- 
porting lever motion and current- 
carrying parts (in porcelain insula- 
tors) and a sheet-iron tank partially 
filled with oil, into which the contacts 
dipped. To place a switch of this des- 
cription on the front or at the back 
of a marble panel seemed somewhat incongruous. The most 
suitable framework appeared to be iron or steel girders, and 
the transition to this construction followed almost as a 
natural consequence. The Union Electric Co. in its 
switch gear designs has adopted this latest practice, build- 
ing the electrical portions of the gears or switches into 
metal tanks or supporting framework. The design, of 
course, entails complete reliance being placed on the 
insulators employed, but research and experience have 
done so much for porcelain as an insulating medium that 
faith in its reliability is practically boundless. With carein 
design too, the insulator may be made to serve many useful 
purposes. For instance, in Fig. 1, the initial to this article, 
an overload release with time limit attachment is shown 
mounted on the top of a porcelain insulator. Solenoid, 
tripping-lever, dash pot, and spring adjustment are all self- 
eontained and fixed by a clamping stud to a corrugated 
insulator which may be placed over the mechanical release 


“po 
Fig. 1.—Overload Trip 


Coil mounted on Por- 
celain Insulator. 


Fig. 2 —Three-phase Oil Switch with Overload Coils in 
High-tension Circuit. 
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of a switch or circuit-breaker. In Fig. 2 this method of 
mounting is illustrated, the switch shown being three-phase 
hand operated with two overload magnets and trips fixed 
on insulators next to the terminals at the top of the tank 
cover. The coils themselves form part of the high-tension 
circuit, consequently current transformers are not required. 
There is, accordingly, no dependence upon direct current 
for the tripping of the switch release. The same arrange- 
ment, instead of being mounted behind a switch panel, 
as shown, is placed in an iron tank partly filled with oil. 
The adjustment of the current at which the tripping 
coil will operate is effected from the outside of the 
switch by an insulated holder, which fits over a square- 
ended screw which turns the spring adjustment on the 
tripping lever. The design is typical of what may be 
done with insulators and ironwork in a small space. 
Fig. 3 1з an end view of a board in which this oil 
circuit-breaker is fixed to an iron framework with the 
necessary cable-sealing chamber instruments and 'bus bars. 
In Figs. 4 and 5 end and front views of typical ironclad 
switch panels are shown. The iron framework in this 
design carries all the necessary parts, so that the gear is 
self-contained and can be placed anywhere. The oil switch 
is а type which combines switch and fuse in one holder, 
the switch lever and moving fuse carrier being attached to 
the lid of the oil tank, whieh can be swung back with the 
moving part of the switch to inspect the fuses or make 
adjustments. The internal connections are self-contained, 
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so that the only thing needed to place the 
gear in circuit is to couple up the incoming 
and outgoing cables to the terminals in the 
sealing chambers. These connections are 
accessible through doors at the front of the 
gear, below the ledge on which the оп 
switches are supported. А noticeable fea- 
ture of this design is the fixed contacts of the 
oil switch. These are at the bottom of the 
oil tank and do not depend into the oil, as 
in some designs. The terminals are below 
these contacts, outside the tank, and we are 
informed that there is no leakage of vil 
through the cement used to hold the con- 
tacts and the insulators in position. This 
in itself is remarkable. As the earliest oil 
switches gave so much trouble on this 
score, bottom contacts were practically 
abandoned for those which hung in the oil 
bath at a point which removed all possi- 
bility of leakage. 

The advantage of these bottom contacts 
lies in the facilities afforded for connecting 
the switch to other parts of the gear. In 


the examples shown in Figs. 4 and 5 this . 


is well demonstrated. The top of the 
switch box can also be left entirely free, 
and the cable connections are removed from 
the mechanical working parts of the switch. 
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Figs. 4 and 5.—Views of Ironclad Switch Panels. 
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Yet another important advantage accruing from the panel * dead." Absolute safetv to the operator can, by 
use of metal framework with high-tension switch gears is this means, be provided with a minimum of complication 


that of interlocking of the various parts. 


For instance, ofthe gear. 


the shutter or door giving access to a switch panel can be The Union Electric Co. has just issued a very complete 


mechanically locked by a plug switch or fuse. 


Only оп catalogue on high-tension switch gears, and а copy should 


the withdrawal of this can the high-tension chamber be Бе obtained by all users of high-voltage power, who are 
А . Я ` | 72 o ) 
got at and the removal of the plug will make the particular naturally interested in efficient controlling apparatus. 
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Tue “АКСО AUTOMATIC СО RECORDER 


Interesting Literature Free 
on Application 


Drum-Cype Controllers. 


HE uses to which drum- 
type controllers can be 
put are being gradually 

extended, and now that heavy 
motors are applied to the driv- 
ing of large industrial machines 
there is a growing demand for 
controlling apparatus of this 
class. For purelyindustrial pur- 
poses the drum-type controller 
has been chiefly developed in 
connection with electric cranes, 
as it is most conveniently ad- 
apted to the small space avail- 
able in the attendant's cage. 
It is not a matter for surprise 
that a firm of electric crane 
makers should undertake the 
manufacture of drum-ty pe con- 
trollers. No better experience 
than that furnished by the con- 
trol of crane motors could be 
drawn upon for the design of a 
drum-type controller. Thomas 
Broadbent & Sons, Hudders- 
field, who are well known as electric crane makers, have 
standardised a line of drum- type controllers and resistances 
which is intended for other industrial purposes as well as 
that of crane control. The adjoining illustrations depict 
several types of these controllers. The design resembles 
that of the standard tramcar controller, and includes mag- 
netic blow-out coils and spark chambers. А separate 
covered case for the terminals is provided at the back of 
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Controller with Blow-out Shield Closed. 


the controller and cable sockets are furnished with the 
apparatus. Hard-drawn copper is used for the barrel and 
finger contacts, the latter being adjustable as to their pres- 
sure on the fermer by set-screws and locknuts. Fireproof 
insulating material encloses each finger contact, so that 
arcing between fingers is prevented. The controllers are 
standardised for shunt-compound and series-wound direct- 
current motors, and also for two or three-phase machines. 
Certain types have notches for rheostatic braking in either 
direction of the motor. The controllers are classified under 
three sizes, and have respectively five, six and eight running 
positions. 


Electric Power v. 


Compressed Mir. 


HE relative merits of the above-named power agents 
are frequently the subject of discussion among 
engineers, Practice is, however, always preferable 

to precept, and practical comparisons are more convincing 
than much argument. We have recently been supplied 
with particulars of an instance in which compressed-air 
power has given way to electric power, and the prime 
mover used for driving the air compressor is now coupled 
to a dynamo-electric machine. 

Messrs. Ernest Scott & Mountain (Ltd.), Close Works, 
Gateshead, have just completed an installation of electric 
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power plant for the Clifton Colliery Со. (Ltd.), Nottingham, 
which is certainly interesting in its bearing upon the com- 
parative economy of compressed air and electricity. The 
engines now driving the alternator are fitted with steam 
cylinders 30 in. diameter. The compressor cylinders were 
30 in. diameter by 48 in. stroke, and when running at 
55 revs. per min. required 578 J. H. PD. The air at about 70 lb. 
pressure was delivered to the pit bottom and there drove 
air engines operating an endless rope haulage vear dealing 
with 1,500 tons in 71 hours along a road 595 yds. with 
a gradient of 6in.to the yard. A strap rope drove an 
in-bye haulage at the end of the gradient, and the whole of 
the power of the engines was absorbed in driving this 
machinery. 

The engines were adapted for electric power driving by 
fitting Proell governors, and mounting on the crank shaft a 
Scott & Mountain three-phase generator, 300 kw. 75 revs. 
and 2,500 volts. The current at the full voltage is taken 
direct toa motor of 125 H.P., driving a modern endless rope 
haulage gear, fitted with friction clutches at the shaft 
bottom. At опе of the shafts a distribution board is fixed, 
and current is supplied to another motor of 60 н.р. at the 
bottom of the incline. The conversion from compressed air 
to electric drive has been made without stopping the work 
at all, the change-over being made at week-ends. The old 
flywheel, in the case of the engine, was first removed and 
the new one fitted, and the stator frame built up in halves. 

The final result of this change-over has been that whilst 
the engines originally, when working compressors, de- 
veloped 578 H.P., they now are doing rather more work 
and developing only 166 н.р. This demonstrates the great 
advantage of electric driving over compressed air where 
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electricity can be safely used underground. 16 is interest- 
ing to note that with the engines the Clifton Company now 
possess they will be able to do the whole of their pump- 
ing, electric coal-cutting, additional haulage and shop 
driving, and lay off two boilers, if not more. The sugges- 
tion to make this change-over and the general arrangement 
of the scheme were due to Major Walker, the general 
manager of the Clifton Colliery Co. (Ltd.). 

The foregoing appears to be an excellent example of the 
superior efficiency of electric power over compressed air 
power. It also illustrates how, in plants which have been 
run with steam for many years, the existing engines can 
be turned to good account for driving dynamo electric 
machinery. А colliery installation is one of those few 
examples of power utilisation in which the absence of an 
outside electric power service can be immediately remedied 
by the generation of that power on the spot. To most 
colliery owners and managers the advantages of electric 
power seem to be already apparent. Where they cannot 
take a supply from outside and have machinery in a run- 
ning condition at the headworks they need defer the use 
of electricity in the workings only so long as generators 
can be applied to the engines already installed. That this 
course is productive of economy the installation referred to 
above clearly indicates. Doubtless there are many more 
plants which might be converted with equal, if not greater, 
advantage to the cost of power about the workings and 
pit-head machinery. 

The question of an outside supply does not directly enter 
into the present matter, but it still has an important bear- 
ing on colliery operation as with cheap fuel at the pits 
mouth, power can be generated at very low cost. 
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| short in the illustration, but in the standard fan the length 
Ceiling alr Sus ension of these is 4 ft. The suspension rod can also be fixed 
D E rigidly to the ceiling if desired, but the arrangement shown 
| is Messrs. Crompton’s standard. 
HE popularity of the ceiling fan is well deserved. We may mention here that this design has been in use 
In large roonis it gives the appearance of coolness, for some time on fans supplied by Messrs. Crompton to 
its blades slowly turning and keeping the air India and other tropical countries. It is, of course, none 
moving. But to be of neat appearance the suspension of the less suited for more temperate countries where ceiling 
the fan must be carefully designed, otherwise the cable con- fans enjoy considerable vogue. 
nections will appear unsightly, and there 
is the further matter of risk of short- - JN es 
circuits to be considered. The fan is pre- | 
ferably suspended and not rigidly fixed to 
the ceiling, as if it receives a blow it will 
give, if hanging loosely, and take no harm. 
The Crompton ceiling fan. also known as a 
punkah fan, appears to be distinctive in 
the matter of its suspension, as the adjoin- 
ing illustration shows. A sectional view of 
the insulated hanger and suspension tube 
is given to clearly indicate the neat manner 
in which the cables are brought in from the 
ceiling and led down to the fan motor. 
Referring to the lettering on the sectional 
view, A is the ceiling plate to which the 
hook L and wheel insulator C are attached. 
The shackle suspension D hangs on a spindle 
passing through the insulator and held by 
split pins at each end. Into the shackle 
is screwed one end of the suspension rod 
Q, the other end screwing into the top of 
the motor. At each end of this tube, also, 
are insulators, P, N, which act as guides to 
the flexible cables leading down to the 
motor terminals from the conductors in 
the floor above the ceiling plate. The sus- 
pension rod is surrounded by a brass tube, 
F, which rests on the shoulder of the insu- 
lator R, and serves as a rest for a similar 
shoulder on the upper insulator P. Ве- 
tween this last mentioned insulator and the 
shackle D is & leather washer, O, and spring 
washer, E, which is inserted to relieve the 
insulators from undue stress at any time. 
Both the motor and the suspension are 
enclosed respectively by ornamental metal 
spinnings J and M. The lower spinning 
J is held securely by the springs H, which 
keep the small flange round the suspension 
tube tight down on the rubber ring G, 
making a dust-proof joint. The upper А ё | | 
spinning is secured by the screw W. The : — — 
suspension rod and tube are shown as quite Sectional View of Ceiling Fan Suspension. 


MASCHINENFABRIK 


OERLIKON 


Generators. | STEAM TURBINES Isolated Plants. 
) 


Motors. Electric Cranes. 
Transformers. 
Switchboards. 


Complete Equipments for Power Cransmission, Distribution and Utilization. 


G. WUTH RIC Н, Oswaldestre House, Norfolk St., -— ic Address: ON" 
elephone: 


Manager and London Resident Быны. STRAND, LONDON, W. G. о. 4167 Gerrard. 


ELECTRIC LOCOMOTIVES | ripis Plants. 


- 


151 SUPPLEMENT to “ The Electrician," August 23, 1907. 


“PHOENIX” ELECTRIC TOOLS. 


SENSITIVE BENCH AND COLUMN DRILLS. 
COMBINED DISC AND EMERY GRINDERS. 


(With or without twist drill grinding attachment.) 
INTERNAL GRINDERS, &c. 


As supplied to WAR OFFICE, ADMIRALTY, leading Railway Companies and 
other large concerns. 


FULL PARTICULARS ON RECEIPT OF INQUIRY. 


Clectrie Power in Bakina. 


HETHER the availability of a convenient, reliable 
and cheap source of power such as electricity is 
responsible for the introduction of machinery into 

certain trades it would be difficult to state. There are, 
however, types of labour-saving devices which have been 
introduced into many of the lighter trades which are 
eminently suited for driving directly by electric motors. 
An admirable example is baking. If electricity cannot yet 
heat the baker's oven efficiently, it can operate such 
machinery as he finds necessary to economise time and 
labour in the preparation of the ingredients for his bread 
and other produets. The principal machines used are 


* 


Small Motor on Floor operating Dough Mixer by Belt. 
(Union Electric.) 


mixers and kneaders, and these require direct rotary 
motion for their operation, consequently are well adapted 
for motor driving. The same regularity of speed and 
evenness of turning moment are evidently not required 
with baking machines as ave absolutely necessary in some 
trades. Still, it is undoubtedly an advantage to have a 
power agent which runs smoothly and is free from the jerks 
not uncommon with gas and oil engines. 

If cleanliness is next to godliness in 
daily life, it is something which the baker 
must worship if he is using machinery for 
the production of his goods. Now, cleanliness and steam, 
gas and oil engines are as far removed as the poles. 


Cleanliness. 


The engine is not, of course, set in the midst of the 
machinery, but the fact that it must be placed apart affords 
evidence enough of its uncleanness and unsuitability for 
baking work. Beside, a baker is in business to make 
bread, not to generate power. Не should get this like his 
flour—from outside. Among his employees bakers only 
should rank, not engineers and millwrights to attend engines 
and repair shafting. Because the electric motor can be 
brought direct up to the machine it is required to drive and 
because when supplied with power from outside it needs 
little or no attention it is pre-eminently the machine for 


| 
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Small Motor Fixed to Wall Bracket driving Kneading Machine 
by Belt. (Union Electric.) 


the baker. If it were dirty and greasy it would not be 
allowed within the precincts of a modern baking estab- 
lishment. 
Baking machinery has now become 
The Motor standardised and the large tradesman who 
Drive. wishes to be “in the swim " cannot afford 
to be without the specialised apparatus obtainable for the 
preparation of the materials previous to baking. Mixers, 
kneaders, whisks, dividers, pie machines, &c., go to make 
up the equipment of а model bakery, and the electric 
motor only is needed to put the finishing touches which 
will make the installation ideal. These machines are pecu- 
liarly adapted to driving, by means of small motors, a motor, 
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in fact, to each machine. The machines are not necessarily 
all used at once and some require to be run longer than 
others. Line shafting and belts are always unsightly, dirty 
and in а way dangerous, besides which they waste much 
power both when running light and on load. For these 
reasons the baker should pin his faith to the small motor, 
and when he wants the power he can turn it on knowing 
that only when the machine is running is energy being 
consumed. Makers of baking machinery, in fact, adapt 
their designs to accommodate the electrie motor, and this 
may be taken as a complete acknowledgment of the claims 
of the electric motor for this class of work. 


Experience with electric driving has 
Output. accumulated evidence to show that the 
output of a works or trade шш "e | 
goes up while the operating costs go down. Even if the : | | 
cost ae the same, the incr | output really makes 2 HLP. Motor driving Mixer and Kneader by Gearing. 
the total cost of the product lower than before. As with (Union Electric.) 
other trades, so with baking. Machinery reduces costs of baking machinery in the direction of increased output. 
below those of hand operation by increasing the output The more bakers employ electrically-driven machines the 
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Combined Kneader and Cake Mixer Gear driven by Small Motor. (Langdon Davies.) 
enormously. If electric power drives the machinery, the greater will be the progress made in their design and the 


cost becomes reduced again. Indeed, it may be expected better will be the business prospects of the tradesmen 
that the use of the electric motor will influence the design taking advantage of them. 
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Portable Drülung Machines. 


CONSIDERABLE saving in labour and expense can 
often be effected by bringing the tool to the work 
instead of vice versa, as is usually done. This prin- 

ciple is well recognised, and the problem of rendering the 
tools portable was partly solved inany years ago by com- 
pressed air, flexible shafting, &c. However, these expe- 
dients have manifest limitations, and it i8 not surprising 
that the fields of application of portable tools reinained re- 
stricted until the advent of electrical driving. 

The portable drilling machines which are described and 
illustrated below are specialities of Siemens Brothers 
Dynamo Works (Ltd.). Tools of this description are not 
infrequently subjected to severe treatment by unskilled or 
careless operators, and this was one of the main points 
which the makers kept in view in designing the apparatus 
The machines are compact and as light as is compatible 
with strength. The motor is totally enclosed and drives 
the drill by means of toothed gear. A number of these 
machinesare provided with twospindles running at different 
speeds, while other types have a single spindle and change- 
speed gear. The larger sizes can be used in conjunction 
with a drill angle and feeding screw or drill post where 
it is desired to drill large holes. 

The motors are of the continuous-current, three-phase or 
single-phase commutator type to suit all requirements, and 
are supplied for any standard voltage. The smallest hand- 
drilling machine is capable of drilling a } in. hole in steel and 
25 in. /64 hole in cast iron, brass, copper, or beechwood, 
whilst the largest size will drill holes of about 8 times the 
diameters mentioned. These figures hold good for inter- 
mittent working ; for continuous working the holes that 
can be safely drilled are somewhat smaller. The weights 
range froin about 61 lb. to 95 lh. These machines cau be 
used for a number of other purposes besides drilling, for 
instance, for vrinding and polishing (in conjunction with 
a flexible shaft), tapping, reaming, &c. 

A particularly useful machine for many purposes is the 
combined drilling and tapping machine. This consists of 
a motor, countershaft with spindle, and reversing switch 
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Contrasts in Siemens Electric Drills. The larger machine is 
suitable for Tapping purposes. 
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we must show you their advantages. 
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Drill Post clamped to girder and supporting Motor-operated Drill. 


let into the handle. The machine is provided with an 
eye bolt, by means of which it can be suspended for tap- 
ping in a horizontal direction. In all except the smallest 
size the gear is of the two-speed type, the slow speed being 
used for tapping and the high speed for drilling. F or 
tapping, the spindle is connected to the tap by means of a 
flexible connection with satety coupling and chuck to pre- 
vent the tap becoming jammed in a hole—a contingency 
which could not be avoided if the connection were rigid. 
An exception is only made in the smallest size, which is so 
light that no flexible connection is needed. The safety 
coupling also guards the motor against overloads due to 
blunt taps or variation in the size of hole. The machines 
are made for tapping holes up to lin. Whitworth iu mild 
steel of about 1 in. thickness, or in cast iron, brass or copper 
of about 18 in. thickness. 


The thread is cut in a single operation with a taper tap 
which is supplied with the machine. This tap has a cylin- 
drical fluted extension ou the free end which acts both as a 
reamer and a guide and ensures a straight thread. The tap 
is withdrawn at a considerably higher speed than obtains 
during the forward or cutting motion. The illustrations 
on page 127 also show one of the firm's portable bench 
drilling machines and a portable motor driving a drilling 
machine by a telescopic shaft with universal joints, j 
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Electric Signs. 


N this eountry the average tradesman does not push his 
goods. His shop is the only advertisement in which 
he indulges and he is generally indifferent to its 

lighting both by day and night. Thus the value of good 
lighting, whether natural or artificial, is ofttimes lost 
upon him. British business is done by stolid British 
methods without hustle or rush. While disinclined to hold 
up the U.S.A. as a model of good business we have a 
leaning towards its methods in electric signs. Our 
tradesmen want more signs, good signs, by day and 
night. British signs are, if anything, superior to 
American. They pay due regard to tone, and generally are 
compelling without being irritating. А British sign will 
also bear the stamp of thought in design and strength com- 
bined with lightness in construction. Of sign makers, 
however, we have enough. The sign users are wanted, 
and when they appreciate that business, we will not 
say always, but nearly always, comes from intelligent 


Fig. 1.—Box Letters of Electric Sign. 


use of signs, the boom in signs will have begun. Like 
most things the making of signs needs specialising to 
give the customer the benefit of accummulated expe- 
rience and research. We illustrate on this page ex- 
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Fig. 2.—Box Letters with Ornamental Supporting Frame. 


amples of an interchangeable electric box sign which 
сап be turned to a variety of uses. The letters, as 
will be noticed in Fig. 1, are of crystalline glass fixed in 
front of an iron cube, of which the back is of wood. The 
interior contains a lamp-holder and lamp complete, 
making each letter a separately illuminated unit. Fig. 2 
shows a number of letters with the ornamented iron frame 
for holding a number in position. The letters are inter- 
changeable, and any desired length of wording may be 
made up. The letters are clearly visible in daytime as 
dark letters on a white ground. At night they appear as 
clear illuminated letters standing out distinct from the 
surrounding blackness. Any required colour can be 
employed for the letters. 


Another design, shown in Fig. 3, provides for the inter- 
change of letters infront of a row of incandescent lamps, 
which may be slid along two conducting rails and adjusted 
to appear directly behind each letter. The design is 
similar to that already described, except that the latter 
portion only is detachable and the lamp-holders are movable 
instead of fixed. In the illustration the portico of a music- 
hall is shown fitted with the sign letters. The device is 
waterproof and the letters are inserted at one end and 
pushed along into their proper positions. 


rr Nr 
Y hn fren 
— — Qua 


1 


——J 


Fig. 3.—Interchangeable Tablet Sign as arranged for Theatre 
Portico Display Announcements. 


These signs are the speciality of O. C. Hawkes (Ltd.) 
Aldersgate-street, London, E.C., and form two of a wide 
range of signs regularly carried out by this firm. The 
lamp-holders, special temporary fittings and general acces- 
sories are included in the firm's sign specialities. We 
cannot do better than refer interested readers to the latest 
catalogue which Messrs. О. C. Hawkes have just issued on 
the subject. 
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The Illuminating Engineering Society. 

АХ organisation bearing the above title has recently been 
formed in America, and its roll of membership includes 
considerably more than a thousand names. So vigorous, 
indeed, has been its growth that a first annual Convention 
was held at Boston during the last two days of July, and, 
according to our American contemporaries, this Convention 
proved a “noteworthy success.” The President of this 
Society is Dr. С. Н. NHARP, an abstract of whose address 
wil be found in another column. А considerable por- 
tion cf Dr. SHARP’s oration consisted of an elementary 
leeture leading up to the theory of photometry, and 
the remainder was a plea for the substitution of a 
unit of intensity of illumination for the present unit 
of illuminating power. From a purely academic stand- 
point Dr. SHARP’s argument is invincible, and there is also 
much in its favour from a technical or practical point of 
view. Nevertheless, we fear that he will find he is but as 
a voice crying in the wilderness. Briefly, he wishes to 
adopt the “ lumen ” as his unit, and tbe lumen involves the 
troublesome factor 47. 16 is, as a matter of fact, the total 
light energy which falls on a surface subtending a unit 


| solid angle with a source of 1 c.p. at its apex. 


Hence, the 
total light energy emitted by а standard candle under 
norinal conditions is approximately 12:57 lumens. 


THE matter is exactly analogous with the fundamental 
conception of the unit magnetic pole, which has caused so 
much discussion and has been the object of considerable 
abuse. Innumerable schemes have been devised to elimi- 
nate the 47, but it is still with us and is likely to remain, 
for the simple reason that no system, however ingenious, 
can alter the ratio of the surface of а sphere to its radius. 
At present, commercial photometry is delightfully simple, 
and it is questionable whether anything tending to com- 
plicate it will be welcomed by practical men. Of course, 
if a new society, devoted exclusively to the study of 
illumination, is formed, then it is only natural that a large 
number of fresh suggestions should be made. However, 
as we pointed out in a leading article some time ago, the 
entire matter might very well be dealt with by existing 
societies, and we trust that the day is far distant which 
wil mark ihe birth of an English society having the same 
functions as that just called into existence in America. 


Restricted-Hour Supply. 

AN interesting letter from Mr. P. J. PRINGLE, borough 
electrical engineer to the Burton-upon-Trent Corporation, 
appears in our Correspondence columns this week. Mr. 
PRINGLE gives some valuable figures regarding the effects, 
on the maximum load and output, of a supply of electricity 
for power purposes on the restricted-hour basis. It appears 
that 75 per cent. of the Burton power-load has been 
obtained on this system, and hence considerable support is 
given to the contention that it constitutes a useful means 
of securing a remunerative power-load. In nearly all 
towns there must be a number of tradespeople who use 
power for only a few hours per day, to whom it 
would be of small consequence if their supply were 
cut off during certain hours in the winter months; 
these would become profitable consumers even if they paid 
a specially low price for power. In towns, however, 
subject to dense fogs, during which the evening. peak load 
may be exceeded during the day, the system could not be 
adopted to any large extent, except in the case of electro- 
chemical works, with which an arrangement might be made 
for reducing the demand for power in such emergencies. 
As, however, most of our towns are not subject to dense 
fogs, there is apparently no reason why the system should 
not be more generally adopted. 
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Corrugation of Tramway Rails. 

NOTWITHSTANDING the fact that this subject is receiving 
a considerable amount of attention at the hands of tramway 
managers, who have at their disposal elaborate detailed 
statistics from most of the towns where electric tram ways are 
in use, no generally accepted explanation of the phenomenon 
is forthcoming. Mr. WonBy BEAUMONT, as will be seen 
from the Paper which he read at the recent meeting of 
the British Association, still maintains that corrugation is 
brought about by the rolling action of the car wheels on 
the rails. This explanation, we think, is scarcely sufficient 
to account for corrugations which frequently appear on the 
outer rail of curves. Mr. BEAUMONT argues that these 
corrugations occur only on the outer rail because extra 
pressure is brought to bear on it by the heeling over of the 
cars. There is, however, the possibility that it may arise 
from an irregular motion of the outer wheels, which grip 
the rails intermittently, the period depending partly on the 
elasticity of the axle, as explained by Prof. S. P. THOMPSON 
in the discussion which followed the Paper. 

IT is interesting to note that corrugation is of compara- 
tively rare occurrence in the United States of America, in 
spite.of the fact that that country was admittedly the pioneer 
of electric traction, and that the difference between 
English and American practice is very slight. This may 
be due to the fact that lighter cars are in use, but, on the 
other hand, equally light cars are in use on Continental 
systems, and there corrugations are not uncommon. Mr. 
BEAUMONT suggested moderate speed as a remedy; this, 
however, would scarcely be acceptable to the public, to say 
nothing of the tramway authorities. Moreover, American 
speeds are higher than ours, and yet do not produce corru- 
gations. Other remedies suggested in the Paper are lighter 
cars, harder rails and larger wheels. If Mr. BEAUMONT is 
right in attributing the trouble to the rolling action of the 
wheels, harder rails should prove a satisfactory preventive ; 
on the other hand, if his theory is incorrect the wear on 
the rails will simply be transferred to the wheels. 
Aluminium Cables. 

Еком time to time discussions have arisen on the merits 
of aluminium as a substitute for copper in the manufac- 
ture of electrical conductors, and there has always been 
a wide divergence of opinion. The cheapness and low 
specific gravity of the metal are attractive features, and in 
the event of the demand becoming much increased there is 
no doubt that its cost would be even further reduced. On 
the other hand, ite conductivity is only about 60 per cent. 
of that of copper, and the difficulty of making mechani- 
cally sound joints is not а small one. However, Messrs. 
JOHNSON & PHILLIPS now claim to have overcome this 
latter difficulty, and they are prepared to supply both bare 
and insulated aluminium cables. So far as bare conductors 
are concerned, they are, of course, no novelty, and apart from 
America, where they have been widely used, instances of 
overhead aluminium lines are not unknown, in this country. 
With regard to insulated cables, the whole question seems 
to turn on first cost and the efficiency of the joints. The 
first cost of the actual conductor is less in the case of 
aluminium than it is for copper, but owing to the increased 
diameter of the conductor to provide an equivalent carry- 
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ing capacity, it is obvious that more insulation has to be 


employed. Now, as insulation is expensive compared with 
copper or aluminium, it is quite possible that the additional 
cost incurred may offset the saving in the conducting 


material. Messrs. JOHNSON & PHILLIPS do not quote prices. 


__ м. 


Engineering Machinery Exhibition.—It is announced that 
Sir Alexander Kennedy, president of the Institution of Civil 
Engineers, will perform the opening ceremony at the forth- 
coming Engineering and Machinery Exhibition at Olympia on 
Thursday, Sept. 19. He will be supported by Sir William 
H. White, and à number of other eminent scientific men. 


Constitution of Radium.—In a recent number of Le Figaro, 
Madame Curie repliesto Lord Kelvin's recent attack on radium. 
She is reported as saying that radium is a distinct chemical 
element in the sense that chemistry applies to the word, and 
it is improbable that Lord Kelvin considers it to be a compo- 
sition analagous to a similar molecular combination. It is 
possible, adds Madame Curie, that Lord Kelvin's argument 
really consisted more of words than ideas, for probably the 
items of which radium is composed are all complex, and derived 
from most simple elements, the nature of which is still almost 
unknown. | | 


Electric Lighting in the United States.—In connection with 
the recent meeting of the National Electric Light Association 
at Washington, the Electrical World gives some interesting 
figures concerning the growth of electric light and power 
in the United States. It would appear that the United 
States, Mexico and the West Indies had at the end of 1906 no 
fewer than 4,900 central stations, or for the North American 
continent including Canada, more than 5,000. The invest- 
ment in the United States is estimated to have reached 
£170,000,000 and the gross income is put at about E33, 000, 000. 
The census of 1902 showed that 20 per cent. of the plants 
were concentrated in six cities, and that they yielded 25 per 
cent. of the income of all the stations in the country. 


German Electric Railway for Handling Goods.—According 
to the Railway and Engineering Review, the German Govern 
ment authorities have decided to build an electric railway 
from the Essen coal and iron district, across the semr 
mountainous Eifel region, to the Saar and Lorraine districts. 
The officials have entered. into negotiations with one of the 
electrical companies of Berlin for the equipment of the 
line. The object is to secure the cheapest transportation for 
heavy goods from Lorraine, which produces enormous quan- 
tities of low-grade iron ore, thus avoiding the costly shipment 
to the furnaces of the lower Rhine. Lorraine also requires 
vast quantities of coal, which comes from Essen. The pro 
ject is based on plans for utilising streams in the Eifel region 
to generate electricity. 


Iron and Steel Institute.— As previously announced (see 
The Electrician, p. 291) the autumn meeting of the Iron and 
Steel Institute will be held in the building of the Austrian 
Engineers Society in Vienna on Monday and Tuesday, Sep- 
tember 23rd and 24th. Among the Papers which are expected 
to be submitted are the following: 

On Steel and Meteoric Iron," by Prof. Е. Berwerth ; On the Deter- 
mination of the Quantity of Blast Furnace Gas fora Given Make of Ф 
Iron," by Prof. J. von Ehrenwerth ; On the Application of the Laws o! 
Physical Chemistry to the Metallurgy of Iron,” by Baron H. von рш, 
"On Case Hardening of Mild Steel,” by Messrs. С. О. Bannister and 
J. W. Lambert; On the Hardening of Steel,” by Mr. L. Demozay ; 
"On the Structure of Hardened Steel,” by Mr. P. Longmuir; On 
Case Hardening,” and by Мг. G. Shaw Scott; On the Economical Dis- 
tribution of Electric Power from Blast Furnaces,” by Mr. В. Н. Thwaite. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair. 
Garachico (Teneriffe)—Santa 


Cruz de la Palma. July 12, 1906 — 
Grand Canary—Lanzarote .. Sept. 18, 1906 = 
Brest—Dakar .............. July 22, 1907 = 
Kotonou—Libreville ........ July 18, 1907 = 
Accra—Lagos .............. Aug. 11, 1907 Aug. 24, 1907 
Para—Pernambuco ........ Aug. 21, 1907 Aug. 22, 1907 
Maranham—Ceara .......... Aug. 21, 19077 = 
Medan—Olehleh............ Aug. 21, 1907 .. = 


ime. Ае — 
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Electric Traction in Berlin.—At the present time the State 
railway authorities in Germany have under consideration a 
project for converting the Ringbahn system in Berlin and 
its suburbs to electric traction. It is expected that the first 
portion of the scheme, which deals only with the city and 
circle railways and the inner suburban lines, will be completed 
in about six years. The power station, which will be erected 
in the suburbs, will, in addition to supplying current for trac- 
tion purposes, provide energy for light and power within a 
large industrial area. The slectrification of the other portions 
is under consideration, and it is hoped that the whole of the 
conversion work will be completed by 1920. The estimated 
cost of the electrification for the scheme outlined is £9,000,000. 


German Oentral Station Statistics——According to the 
Elektrotechnische Zeitschrift the number of stations in opera- 
tion in Germany on April 1st, 1906, can be placed under the 
following heads :— 


Prime Movers. No. Total power 


installed in kw. 

Dv ˙i A 616 .. 317,430 
buio MTS 185 14,688 
/ ovsa MEER UR CIEN P XR HER 1 220 
GAB ox ҮР AA E eae be ß Rowen exes 170 20,226 
Diesel engines 9 .. 1,059 
Petrol ins | 5 
,,, eres ves ters ее нона ве 9 . 1,015 
Water and steam ........................... 250 96,260 
Water and gas or other int. combustion engines 67 4,702 
Steam and gas oer do. ...... do. гое 40 . 12,704 
WJ ³o A pls 40 .. 141,211 

1,888 609,515 


Electrical Manufacture of Calcium Carbide.—In our Editorial 
Notes last week we commented on the arrangement which had 
been made between the Yorkshire Electric Power Co. and the 
British Carbide Factories (Ltd.), with reference to the supply 
of power to the latter and we are now able, through the kind- 
ness of Mr. W. B. Woodhouse, resident engineer of the Power 
Company, to give some further details of thisscheme. Themanu- 
facture of calcium carbide is carried out in electrical furnaces, 
worked at a voltage of about 50 and using alternating cur- 
rent. The raw materials are limestone and coke, of both of 
which there is a plentiful supply obtainable from local sources. 
This will be the first case of carbide being made on a com- 
mercial scale in England. The advantages of cheap water 
power possessed by a number of Continental works are largely 
discounted by the cost of raw material and carriage. These 
disadvantages also apply to the manufacture of other mate- 
rials by electro-chemical means. The supply to the Carbide 
Company will be given by means of overhead lines at a pres- 
sure of 10,000 volts, and transformed by static transformers to 
from 30 to 50 volts, the regulation of voltage being performed 
by auxiliary transformers. The Power Company hope that 
their load-factor will be increased by this special load from 
about 40 per cent. to over 80 per cent. 


Wireless Telegraphy Notes.—It is reported that during the 
course of a cruise from Melbourne to Sydney H. M. S. Chal- 
lenger" was able to keep in continuous wireless communica- 
tion with the flagship (H.M.S. *Powerful"). The longest 
distance covered was 410 miles, the “ Powerful" being at that 
time in Hobson's Bay and the “ Challenger" in Farm Cove, 
Port Jackson. This distance is the longest so far covered by 
warships on the Australian station. It is further announced 
that the Commonwealth Government intend to establish wire- 
less communication between the Australian mainland and its 
new dependency Papua, formerly British New Guinea. 


A recently issued American consular report gives some 
interesting details of the rapid progress that has been made by 
the Slaby-Arco system of wireless telegraphy, not only within, 
but also outside the German Empire. The number of stations 
equipped with this system is 641, or 41 per cent. of the world's 
total, which is 1,550. These stations are installed on the 
territory or vessels of 31 different countries, while 174 are 
erected on land. The usual radius of action is 125 miles 
but this is in several cases extended to 310 and 435 miles, 
or even greater distances, and the large experimental station 


at Nauen can signal over 1,860 miles. The United States 
has 20 stations equipped with this system, Russia has 17, 
Austria-Hungary 10, Denmark and Spain 7 each, Holland 6, 
and Norway and Sweden 5 each. There are also 22 stations 
in non-European countries. The majority of the stations are 
on ocean-going vessels. There are 22 on Dutch and German 
steamers and 389 on warships. The latter include vessels of 
the following nationalities: German 140, Russia 126, Ameri- 
ean 43, Swedish 19, Austrian 17, Dutch 10, Norwegian 8, 
Argentinian 6, Danish 5, Brazilian 5, Spanish 5, Greek 3, 
ind Indian 2. Fifty mobile military stations have been 
installed in several countries, more particularly in Germany 
14, in America 8, in China 5, in England 4, and in Austria- 
Hungary 4. 

[t is reported that the Dutch Indian Government has 
granted a concession for establishing wireless telegraphy com- 
munication between Java, Celebes, Borneo and the neighbouring 
islands to a company whose capital will be £265,000. 


New System of Wireless Telephony.—At a recent meeting 
of the Associazione Elettrotecnica Italiana Prof. Majorana 
described his new system of wireless telephony, which is based 
on the use of a spark gap. For generating the spark a special 
rotating arrangement is used by which it is claimed 10,000 
single sparks per second can be obtained. In wireless tele- 
phony a microphone is required that can be used with high- 
tension currents. It must be capable of withstanding a pres- 
sure of several thousand volts and of carrying a consider- 
able current. These conditions gave rise to the Majorana 
hydraulic microphone, which depends on the capillary proper- 
ties of fluid jets. A stream of liquid flowing from a suitably 
constructed opening divides itself into drops which follow each 
other at practically constant intervals. The frequency may be 
noticed acoustically by allowing the drops to fall on an elastic 
membrane which then gives out a sound of corresponding fre- 
quency. When mechanical oscillations are superimposed on 
the fluid jet periodical constrictions may be noticed which 
are of very nearly the same frequency as the superimposed 
oscillations. The drops thus force the membrane on which 
they impinge to give out sounds of a corresponding frequency. 
If the drops fall on a level surface at right angles to their 
direction, a covering of thickness, varying with the frequency 
of the drops, is formed. Prof. Majorana has constructed 
his microphone on this principle and has thus obtained 
telephonic currents of extraordinary clearness and strength. 
This microphone consists of the usual mouthpiece and of a 
membrane fixed to a glass tube which moves freely under 
the oscillations of the membrane and through which slightly 
acidulated water flows. The liquid passes out of a special 
opening in the glass tube and strikes the upper surface 
of a “collector,” consisting of two cylindrical pieces of 
platinum insulated from each other. On striking the middle 
of the “collector” the fluid spreads itself over the surface and 
puts the two halves in permanent connection. Thus a battery 
whose poles are connected in circuit with a telephone and this 
“ collector" will send a constant current through it so long as the 
membrane is not affected by sound waves. When the mem- 
brane vibrates the aperture begins to oscillate, and varies the 
flow of the drops so that the fluid on the “collector” is con- 
tinually altering in thickness. If this circuit is connected in a 
suitable way with the spark-gap mentioned above, the in- 
tensity of the spark will correspond with the sound waves and 
will transmit to the receiving station the appropriate words 
and sounds. Prof. Majorana obtained good results with this 
experimental arrangement, but found it ап advantage to use а 
Poulsen arc in nitrogen instead of the spark-gap. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, September 7th. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. "Visit to the Works of the Metropolitan Water Board, 
Hampton-on-Thames. 
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LIGHTNING PHENOMENA IN ELECTRIC CIRCUITS.* 
BY С. Р. STEINMETZ. 


The term “lightning,” which originally applied only to atmo- 
spheric discharges, has, since the advent of power-transmission 
schemes, been used to describe all those phenomena arising 
from abnormal voltage or frequency conditions in the trans- 
mission line. In this Paper Mr. Steinmetz describes the causes 
which may give rise to these abnormal conditions, with their 
resulting surges. He also shows how the power of the oscilla- 
tions may be calculated, and explains the methods whereby a 
circuit may be protected against such phenomena. 


Originally lightning denoted electric discharges between clouds or 
between cloud and ground, and, when applied to an electric circuit, 
the results of such a discharge striking the line. Later it was 
found that during atmospheric disturbances, such as passing thunder- 
storms, disturbances occurred in electric circuits even without the 
discharges striking the line. These disturbances —caused by induc- 
tion —were also classed as lightning," and, applied to electric cir- 
cuits, lightning then came to mean all the effects of atmospheric 
electricity. 

With the introduction of electric circuits of higher voltage and 
larger electrostatic capacity, phenomena were observed in such cir- 
cuits of the same character and effect, and requiring the same pro- 
tective devices, as the disturbances caused by atmospheric electricity | 
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even in cases where atmospheric effects were excluded, as in under. 
ground cable systems. Frequently most of the damage is done by 
the power generated in the system; the atmospheric or other dis- 
turbance merely starting the phenomenon. 

In its most general meaning, ав understood now when dealing 
with electric circuits and their protection, lightning denotes all phe- 
nomena of abnormal voltage and abnormal frequency. 

The lightning phenomena in electric circuits then comprise :— 
(1) External lightning, the disturbances due to atmospheric elec- 
tricity. (2) Internal lightning, the disturbances due to defects of 
the circuit or its operation, &c. (3) Surges, that is, disturbances in 
the flow of generated power, brought about by the external or 
internallightning and depending for their energy on the power of 
the generator system, hence frequently destructive. 

The phenomena of abnormal voltage апа frequency in electric 
circuits are the same three classes of phenoniena met with in the 
disturbances in any medium which is the seat of energy :—(1) 
Steady stress or gradual electric charge. (2) Impulse or travelling 
wave. (3) Standing wave or oscillation and surge. 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


Electric Charge.—The potential difference against earth, or pres- 
sure of the total electric circuit, may gradually rise by an electric 
charge accumulating in the circuit until the electric charge discharges 
across the lightning-arresters, or punctures the insulation, which- 
ever is the point of least resistance. 

Some causes of such steady and gradual accumulation of electric 
charge are :— 


(а) Collection of static charge from rain, or snow-drift, or from 
fog, carried by the wind across the line. Illustrating this on a three- 
phase system with insulated neutral, it will be seen that the poten- 
tial difference against 5 which normally is symmetrical, Fig. 
1, curve I., gradually, by the siraultaneous static charge of all three 
lines, changes to curves II., III. and IV., until the maximum 
potential difference against ground is sufficient to discharge to 
ground. The system then returns to the condition curve I., and 
then traverses the same cycle again. This electrostatic accumula- 
tion of charge, in the case of efficient lightning protection, may 
appear as a series of discharges over the lightning arresters, which 
periodically follow each other. 

(6) Electrostatic induction from a passing cloud. 
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Assuming, for instance, a positively charged cloud passing over 
а transmission line. The ground below the line then carries a 
negative electrostatic charge, corresponding to the positive charge of 
the cloud. The line should have а negative charge also, even higher 
than the ground, since projecting above it. If the line is insulated 
from the ground, without the negative charge required for elec- 
trostatic equilibrium, it thus appears at a positive potential against 
ground—that is, at cloud potential. With the approach of а posi- 
tively charged thunder-cloud to the transmission line, the positive 
potential of the line against ground rises until a discharge takes 
place from the ground to the line, charging the line negatively. In- 
versely, with the cloud receding from the line, the line remains 
negativelv charged; this charge, not being bound anv more by the 
positive charge of the cloud, discharges to earth. That is, during 
the approach and during the recession of a thunder-cloud, discharges 
may occur between a transmission line and the ground. 
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(c) P.D.s between line and ground due to differences of atmo- 
spheric potential in different regions traversed by the line, espe- 
cially if the line passes through different altitudes, as valleys and 
mountain ranges. | 

(d) Accidental electrostatic charges entering the circuit, as fric- 
tion electricity from the belt of belt-driven machines. 

Somewhat similar phenomena result from: (е) Unsymmetrical 
conditions of the generator potential. (f) Existence of higher 
harmonics in the E.M.F. wave of a polyphase system, of such 
order that they coincide in the different phases; that is, the whole 
system rises and falls with their frequency. So in a three-phase 
system the 3rd, 9th, 15th, &c., harmonics coincide and may cause 
trouble, where they appear, as for instance, by star connection of 
primaries and secondaries of transformers with grounded neutral. 

The danger of such accumulations of potential lies in their 
liability to damage the insulation of the system by puncture, and 
in their liability of producing, by their discharge, other and more 
serious disturbances. 

In taking care of them by lightning-arresters arranged to dis- 
charge at a safe margin of voltage above the normal, the main prob- 
lem is to arrange the discharge path so that the discharge passes 
harmlessly ; that is, without producing other disturbancés. 
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The effects of steady electrostatic stress, whether unidirec- 
tional, a to d, or alternating as e and f, appear not only in its own 
circuit, but also in circuits in inductive relation thereto, and 
may even be more serious in secondary circuits. For instance, let 
Fig. 2 diagrammatically represent transmission system, com- 
prising generating station L,, step-up transformers T,, transmission 

е Li, step-down transformers T, primary distribution circuits 
La, а local lighting transformer T3, and house-lighting circuit La. 

АП these circuits have capacity against ground, and the trans- 
formers also capacity between primary and secondary, and as 
regards the electrostatic capacity the system can diagrammati- 
cally be represented by Fig. 8 

Let Cy, Ci, Ca, Ca represent the capacities against ground respec- 
tively of the generating station Lo and the circuits Li, Lz, L; 
(including the capacities of the corresponding transformer coils 
against ground) and, Ci“, С,', С, the capacities between primary 
and secondary of the transformers T, T2, Ts. 

An electrostatic charge of line L,, giving the P.D. against ground 
е, also has an electrostatic path to ground, over the two capa- 
cities C,' and C, in series, and so 
produces a P.D. against ground, 
ё in the generator circuit Lp, 
which is intermediate between e, 
and 0, in the proportion of capa- 
cities Ci and Co; that is, 

C, 7 
o= С,' Geo, (1) 

e, is very much lower than е, 
but the circuit L, is of very 
much lower voltage than the 
circuit Li, and while e, may be 
a safe voltage for the high poten- 
tial insulation of L,, the lower 
voltage e, шау be beyond the 
safe it of the insulation of 
the low-potential circuit L. 

If Lo is a generating station, or 
sub-station, its capacity against 
ground, C,, is so large compared 
with the capacity C,', that for 
steady stress the voltage e, is 
generally negligible, and this 
phenomenon 18 appreciable only 
when e, is an alternating poten- 
tial, or the high frequency of an 
impulse or oscillation. Hence, 
this phenomenon is of impor- 
tance only where the capacity of 
the low-potential circuit against 
ground is small. This may be 
the case in a house-lighting 
circuit. An electrostatic or alter- 
nating voltage (case e and F) ез 
in the primary distribution L, 
gives an induced voltage : 

C, D 

ез= С; +С; (2) 
in the circuit L,, and with the 
short extent and so low capacity 
C, of a local house-lighting cir- 
cuit, and a voltage e, of several 
thousand volts, e; may be sufti- 
cient to involve under unfavour- 
able conditions at least а fire 
risk. The voltage e, is reduced 
by reducing the effective capacity 
С, by earthing the transformer core and case of Ta, but entirely 
eliminated only by earthing the circuit C}. 


Impulse and Travelling Wave.—A sudden local electrostatic 
charge of a transmission line, as by a lightning stroke, or inductively 
by a lightning flash suddenly discharging a cloud, or any other 
sadden local change. produces a wave of potential and of current 
which runs along the line, just as a water wave over the ocean 
surface. 

Such a potential wave or impulse is very high and of steep wave 
front at its starting point or point of impact, but gradually broadens 
and flattens out, and ultimately disappears, if the line is of un- 
limited length. Successive stages of such a travelling electric 
wave are illustrated by Figs. 4 and 5. 

Such a wave, when reac ching the end of the line, is reflected and 
thrown back, thus returning again and so forming a system of 
nodes, and maxima, as shown diagrammatically in Figs. 6 and 7; 
that is, a standing wave. 

When reaching the station—generating or sub-station—such a 
travelling wave is partly ig ie by inductance of reactive coils, 
transformers, instruments, &c., partly transmitted. The different 
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reflected and transmitted waves 80 superpose upon each other 


that is, the impulse is broken up into a number of secondary 
impulses and local standing waves, which may reach voltages far 
higher than that of the travelling wave. 

The complex system of phenomena resulting from the approach 
of a travelling wave to a station is analogous to the breaking up of 
an ocean wave into surf, and may indeed be called electrical 
surf,“ and the complete predetermination of all the electrostatic 
and ‘electromagnetic effects of an electric wave entering the complex 
system of circuits of a station is impossible of exact calculation. 

The breaking up of an impulse or a series of impulses or travelling 
waves, in entering a station, appears as electrostatic displays, 
sparks, streamers and brush discharges, at conductors, switchboards, 
&c, the so-called static," which signals i in the station the existence 
of а disturbance on the line. 

Some of the causes of such travelling waves are :— 

(«) Direct or secondary lightning strokes entering the transmission 
line. This usually gives a single impulse, or very few impulses of 
extreme steepness of wave front, but short extent, and capable of 
exerting very considerable power only locally, but not after travel- 
ling considerable distance—that is, a direct lightning stroke may 
shatter several poles, but do no damage to the station if not very 
near to it. 

_ (b) Electrostatic induction by the clouds. Every lightning flash 

in the cloud, and between cloud and ground, represents an abrupt 
ed of the electrostatic potential and requires a rearrangement 
of the electrostatic charge on the section of the line below the 
cloud, and thus gives an impulse of an intensity corresponding to 
the intensity of the flash, or, rather, the magnitude of the change 
of electrostatic potential of the terrestrial field. Travelling waves 
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resulting from this electrostatic induction are usually of lesser 
voltage, but their origin is of greater extent—that is, they do not 
cause local destruction at the point of origin, but travel consider- 
able distances, and their effect is, therefore, far more generally felt 
through the system. They probably are the most common mani- 
festation of atmospheric electricity in electric circuits. 


(c) Discharges of slowly-accumulated potential, resulting in a 
series of successive impulses. 

(d) Any spark discharge from the line to another line or to the 
ground. 

(c) Ап arcing earth on one phase of an insulated system, or, in 
general, the existence of a “ self. rupturing are in the system. 

(f) Sudden changes of load, connection and disconnection of 
apparatus, &c., also cause impulees. For instance, when con- 
necting a dead transformer to the system an impulse traverses 
the transformer and usually penetrates beyond the transformer into 
the circuit. 

Standing Waves, Oscillations and Surges.—Just like a violin 
string, the electric circuit may oscillate either as single wave 
Snow nodes or а number of nodes form, and the different sections 
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oscillate separately at higher frequencies. This phenomenon of 
standing waves or oscillations in transmission lines has been inves- 
tigated repeatedly. It is usually approached by considering the 
distribution of current and potential іп a circuit of distributed capa- 
city, inductance and resistance.* 

The lowest frequency of oscillation of a line is the frequency 
which makes the line a quarter wave-length. That is, if I- length 


of line, v=velocity of light, it is No 12 
miles). From the line constants this fundamental frequency can be 
1 
LoCo 
tance, Co total capacity of the line. In addition to the funda- 
mental frequency Lp. all its odd higher harmonics, or any frequency 
N = (2k —1)N, may exist. 

In general, an oscillation of & transmission line is & complex 
wave, containing fundamental and higher harmonics. The relative 
proportions of the different harmonics in the oscillating wave depend 
upon the distribution of potential and of current at the moment of 
the start of the oscillation. If the distribution of potential and of 
current at the start of the oscillation were perfectly sinusoidal only 
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the fundamental wave would appear. The more irregular the dis- 
tribution is, the more prominent are the higher harmonics; with a 
very irregular and abrupt distribution, the fundamental wave does 
not appear at all, but only higher harmonics. A transmission line 
thus has not only one frequency of oscillation, as a combination of 
condenser and separate inductance, but an infinite number of fre- 
quencies, of which one is the lowest or fundamental, the other its 
odd multiples or higher harmonics. These frequencies depend on 
the resistance, inductance and capacity of the line. Neither of these 
quantities is entirely constant. For instance, at high voltage the 
capacity increases by electrostatic glow, brush dischargers and 
streamers; inductance and resistance vary with the unequal current 
distribution throughout the section of the conductor, &c., so that at 
the very high harmonics, which are close together—for instance, 
the 199th and the 201st harmonics differ in trequency by 1 per cent. 
only—the gap between successive harmonies is bridged by the varia- 
bility of the frequency, and a line for very high frequencies thus can 
oscillate at any frequency whatever. In other words, a transmission 
line can oscillate at a fundamental frequency, the lower harmonics 
thereof,and at any very high frequency whatever—that is, the line 
has definite frequencies of oscillation only at low and moderate 
frequencies, but not at very high frequencies. This is analogous to 
the formation of other standing waves. 

The oscillation is the phenomenon by which in an electric circuit 
after a disturbance of the circuit conditions the flow of power restores 


* See Steinmetz, ‘‘ Alternating Current Phenomena." 3rd edition, 


р. 181,. 


its equilibrium. Any circuit disturbance may, and usually does, 
produce an oscillation which may be local only—that is, contain 
only the very high-frequency harmonics, if the disturbance is local ; 
but it may become universal by including the fundamental and the 
lower harmonics. In the latter case it is usually called “ surge.” 

In some respects, therefore, the oscillation is a result of a dis- 
turbance, as an impulse, and the power which oscillates is the 
generated power of the circuit; hence the possible destructiveness 
of the oscillation is limited only by the available power of the gene- 
rating system, but does not directly depend upon the severity of the 
disturbance which caused the oscillation. 

The power, which oscillates, is the energy stored by the flow of 
generated power in the electric field of the transmission line, as 
electromagnetic energy, 1?L/2, and as electrostatic energy, e: C/, and 
the shorter the section of line which oscillates the higher is the 
frequency of the oscillation. The smaller, however, is also the 
power and the destructiveness of the oscillation, and considerable 
damage results, therefore, only from low-frequency oscillations— 
that is, oscillations of the whole or a large part of the system. 
Local high-frequency oscillations are dangerous chiefly by their 
liability to destroy insulation by puncture, and to produce a low- 
frequency surge of higher power. 

Since, as a rule, the maximum amount of energy which can be 
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stored in the electric field of a circuit is the electromagnetic епэгву 
of the short-circuit current i,2L/2, the short-circuit surge is the most 
powerful and destructive. | 

Some typical forms of oscillations are: (а) Spark discharges to 
and from the line, as over some lightning arresters. (b) Arc dis- 
charges to earth from a line of an insulated system; reflected 
travelling waves, &c., give oscillations which, while still of very high 
frequency, reach considerably further down in frequency than (a). 
(c) Charge and discharge of the line, as when discharging an accu- 
mulated electric charge over a path of low resistance ; connecting а 
dead transformer into the circuit, &c., results in high-frequency 
oscillations containing also an appreciable low-frequency component. 
(d) In general, changes of circuit conditions, as sudden changes of 
load; connecting or disconnecting a transmission line; opening & 
short-circuit suddenly, &c., give oscillations in which the funda- 
mental frequency predominates. (e) Low-frequency surges, COn- 
sisting primarily of the fundamental wave, may be produced by 
certain transformer connections in polyphase systems, in which, in 
case of an accident, an unequal distribution of load or other 
causes, the open-circuit inductance of а transformer coil is in 
series with the line capacity, in the circuit of a live transformer. 


Looking at the oscillation as a surge of energy between the electro- 
2 * 
magnetically-stored energy, с, and the electrostatically stored 


energy, es it can well be seen that the electrostatic energy is far 


more limited than the electromagnetio energy; and the maximum 
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A study of transformer connections and their operating condi- 
tious, of generator wave-shape and connections, of the possible 
origin of higher harmonics of the potential wave, the construction 
and location of underground cables, the protection of their joints, 
the desirability, size and location of reactive coils—all are subjects 
requiring careful consideration from the point of view of lightning 
protection. In short, the most important problems of lightning 
protection are met and should be solved before the question of light. 
ning arresters is approached. 


possible energy which can be stored in the electric field is the 
electromagnetic energy of the short-circuit current, as stated above. 
The most powerful oscillation is, therefore, the short-circuit surge 
of a system or oscillation produced by instantaneously rupturing a 
short circuit, as by a self-rupturing arc. In this surge the funda- 
mental predominates, and the equations of the surge potential are— 


= АР 1:26 сов о sin ф+0°40 cos 8w sin Зф-Е0°29 cos 5w віп 


59 4-0:18 cos 7% sin 764+0°07 cos 9w sin 90 70-03 cos 11% sin 
llo4- .. . } where i,=short-circuit current; L- inductance of 
line; CS capacity of line. 


= *. „where I- length of line; u = distance along line, from 


BOROUGH OF STEPNEY ELECTRICITY ACCOUNTS. 


point where the short circuit was ruptured, as zero point; 
p=2rNt; t- time. 


1 The general tendency of electricity supply authorities to 
N= YC frequency of fundamental wave of oscillation. 


reduce their rates, especially to power consumers, has in some 
cases led to disastrous results. In the case of Stepney, how- 


For instance, for a line of 50 miles, consisting of wire No. 0000, „ : : 
ever, a substantial reduction in the price per unit for both 


and transmitting 30,0С0 volts at 25 cycles, it is, approximately: 


L-0'2 henry, hence: r=2xN,L=81°4 ohms, C=04 mf., hence: 


1 — 
N=. — | 880 cycles, and L. : 
4 LC j Voor: 


Also r=26 ohms, . . 2 . Jr. += 40:8 ohms, and, assuming that 


the supply voltage, with a short circuit at the other end of the line, 
== 245 amperes. 


drops instantly to one third, or e= 10,000 volts: ù =" 


Hence the surge voltage ¢=174,000 (71:26 cos w sin ф 4- 0:40 cos 


Зо sin 836+ 0°22 cos Sw sin 5ф+...} volts. 


power and light has actually resulted in a larger surplus 
than last year. This is curious for the following reason : 
The revised rates came into force in October 1905, and the 
financial result for the year ending March 31, 1906, was a 
surplus of £1,989. Although the reduced. tariff waa in force 
for the whole of the twelve months ending March 31, 1907, 
this surplus has been increased to £2,126. 

The engineer and manager (Mr. W. C. P. Tapper), in his 
report to the Electricity Committee, attributes this result to 
the reduction which has been effected in the works cost of 


At 10-245 amperes, this gives the power of the oscillation 
eig = 42,500 k. v.a. 

Standing waves or oscillations in electric circuits may vary from 
the very low frequency of the fundamental surge of very long trans- 
mission lines, which approaches commercial alternating-current 
frequencies, to frequencies of several hundred million eycles per 
second, in the discharge oscillation between the cylinders of a 
multi-gap lightning arrester. Due to this enormous range of fre. 
quency, the physical effect of the oscillation also varies greatly. In 
very high-frequency oscillations the power is very small; the elec- 


production, which is roughly 10 per cent. less per unit than 
in the previous year. ‘This reduction is mainly owing to 
economies in the use of coal, as will be seen from the following 
figures. The units generated during the 12 months were 
5,277,898 as against 4,857,577 in the previous year, an in- 
crease of 920,821. Of these 3,945,643 were generated on 
coal and 1,332,255 on destructor steam. The following table 
gives a comparison of the last two years’ results :— 


trostatic effects, as luminous glow, brush discharge, streamers and ———1908.6.———.  _———1908-7,—____. 
sparks are prominent, but the direct damage usually insignificant Coa], Destructor Coal, Destructor 
and the effect local. Inductance opposes a fairly effective barrier. Oars Steam. ом. Steam. 
On the other extreme, low-frequency surges show little or no | Units generated........ 2,841,893 1,515,684 .. 3,945,642 1,332,255 
luminous display ; inductance offers no obstruction, but due to their | Total cost offuel ...... 25.630 £3,158 .. £6,651 £2,776 
Cost per unit generated 0:475d. 0:54. .. 0°405d. 0:5d. 


high power and wide extent, considerable damage may be done all 


over the system. 


Oscillations therefore are frequently sub-divided into high-fre- The total coal used during the year was 9,366 tons, of 


quency oscillations, in which the lower harmonics are absent, and 
low-frequency oscillations, in which the fundamental predominates. 


The name surge is frequently applied to denote the latter. 


Between these two extremes, however, the low-frequency surge 
and the high-frequency oscillation, oscillations of intermediate fre- 
quency are found against which inductances do not give sufficient 
protection—which have considerable power, and also give luminous 


displays, as streamers and brush discharges. 


The four types of lightning disturbances here discussed: static 
charge, impulse, oscillation and surge, may occur singly, in groups, 
or all occur together, or rather, successively, the one preceding and 


causing the other. A static charge, for instance, rises, until it 


breaks through to earth and discharges, thus producing an impulse 
A travelling wave breaks at a station and pro- 


or travelling wave. 
duces high-frequency oscillations. A high-frequency oscillation, 
puncturing the insulation, causes a short-circuit, which ruptures 
itself, and thus produces a low-frequency surge. A static charge, 
discharging over lightning-arresters with insufficient damping, 
causes a high-frequency oscillation. A static charge, short-circuit- 
ing the system by its discharge, causes a low-frequency surge. 
Lightning-arresters, when discharging a high-frequency oscillation, 
may fail to hold back the machine current, and the short-circuit 
resulting therefrom produces a low-frequency surge. 

The problem of lightning protection then is threefold: (1) Pro- 
phylactic, to guard against the entrance or origin of disturbances ; 
(2) restrictive, to guard against a disturbance leading to other dis- 
turbances ; (3) curative, to discharge a disturbance harmlessly. 

Tbe location of the transmission line should be chosen во as to 
avoid exposed positions as far as possible. An earthed overhead 
wire of good conductivity offers considerable protection. ^ Earthed 
side wires increase the protection and discharge side drift. The 
question of barbed wire against plain wire also is still open to dis- 
cussion. Emergency arresters in the lines or arresters at inter- 
mediate stations may shunt travelling waves toward earth. 

Earthing the neutral of the high-potential circuit offers some 
protection against static charges and against arcing. earths, but 
increases the liability to short circuits and shutdowns due to other 


causes. 


which 4,097 tons was best smokeless Welsh, costing £3,614, 
and used principally for carrying the heavy load during a few 
hours each evening, while 5,269 tons consisted of cheap bitu- 
minous coal slack, costing £3,037, and was used throughout 
the greater part of the 24 hours. On the latter coal 2,387,140 
units were generated, giving a cost of 0°312d. per unit 
generated by means of coal burnt in mechanical stokers. 

The revenue from all sources has increased from 
£47,988. 12s. 4d. to £52,896. 4s. 11d. During the year the 
capital has increased from £238,428 to £243,982. 2s. The 
total capital expenditure is £257,273. 2s. 6d., £13,291. 0з. 6d. 
of this amount having been spent during the past financial 
year, The loans to date amount to £262,141, of which 
£23,713 has been borrowed during the year. This results in 
a surplus balance of £4,867. 17s. 6d. on the capital account. 

We give below an analysis of the expenditure during the 
year, together with the cost per unit sold for the past year 
and for the year 1905-6. 


GENERATING Costs. 1906-7 1905-6 


COB %., кке £9,426 15 2 0:474. 0:524. 
Oil, Waste, бс... .............. 642 10 8 0:034. 0:03d. 
N AAA 2,246 15 11 0:11d. 0:12d. 
Repairs and maintenance ...... 1,130 111 0-06d. 0`064. 
Total generating costs ........ £13,446 3 8 .. 0674. 0°73d. 
DISTRIBUTION Costs. 
NSS / Rer PR CREE EET £39 11 4 — — 
Repairs &nd Maintenance ...... 668 2 4 0-034. 0:03d. 
Public Јатрв.................. 2,004 2 8 0:10d. 0:154. 
Total distribution costs ........ £2,711 16 4 0°13d. 0:18d. 
Rates AND TAXES, 
Rates and Taxes ........... S.. £1,953 16 8.. 0:10d. 0-08d 
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MANAGEMENT EXPENSES, &c. 


Wages and salaries ............ £2119 8 7 010d. .. 010d. 
Stationery and printing ........ 16111 8 0-01d. 0:01d. 
Establishment charges ........ 455 6 4 0:034. 0:014. 
Legal and Parliamentary charges 361 1 7 0°024. 0:06d. 
Insuranoe, &с. ......... 33 125 14 11 0:014. 0:01d. 
Total management expenses.... £3,223 3 1 0°17d, ... O-19d. 
Total working expenses (ex. | 

cluding capital charges)...... £21,334 18 9 1-074. 1-184. 

CAPITAL CHARGES, &c. 

Interest on mortgage debt...... £8,398 16 8 0-484. 0:484. 
Instalment of principal of money 

borrowed .................. 4,936 7 6 0:254. 0:18d. 
Cost of temporary work written off 443 0 7 0-02d. 0:034. 
Total capital charges eee. 213,778 4 9 . 0:704. 0°69d. 
Total expenses £35,113 3 6 1:774. 1:87d. 
Total revenue (from all sources). £37,239 1 6 1:87d. 2.01d. 
Net balance (placed to appro- 

priation account £2,125 18 0 0:104. 0:144. 


The income side of the net revenue account shows the 
balance of £15,657. 3s. 5d. brought from the revenue account, 
together with other small amounts, making up a total of 
£15,904. 2s. 9d. 

Thecapital spent during the year amounted to £14,570. 19s.7d., 
of which £3,834 was expended on buildings, £3,767 on machi- 
nery and £3,547 on mains. We give below the details of the 
total capital expenditure, together with the amount in £'s 
per kilowatt expended on the various items :— 


CAPITAL Account. Total. £perkw. Percent. 
Dáhd E E £22,649 15 1 610 . 856 
Buildings J 59,289 17 11 . 15:94 .. 22°34 
Machinery .............. 6... 68,878 7 "7 ..1449 .. 20°32 
Accumulators ..... Peru sies 2,565 6 1 .. 062 .. 0°90 
Mains CCC 98,157 1 4 . 2687 . 36°92 
Services — ees... 210,351 13 2 .. 2°78 3:92 
Meters .................... 6616 0 4 .. 177 2:50 
Instruments .......... E 2,872 12 7 .. 0:71 1:10 
Tools .......... View ed missus 110 9 5 .. 020 0:31 
Other items ......... PETE 7,921 2 7 2°22 3:13 

TOTAL CAPITAL EXPENDITURE £265,072 6 1 .. 7196 .. 10000 


| The total units generated were 5,277,898 as against 4,357,577 
in the previous year, an increase of 920,321. The total units 
sold were 4,751,182, this being an increase of 704,977 over 
the former year’s amount, which was 4,046,205. 2,528,228 of 
these units were utilised for private lighting, 1,229,000 for 
power and 993,554 for public lighting. The numbers for 
the previous year were 2,208,492, 844,187 and 993,526, 
the increases being respectively 319,736, 384,813 and 428. 
The dynamo capacity remained the same—i.e., 3,720 kw., 
while the maximum demand has increased from 2,012 kw. to 
2.414 kw. | 

The average price per unit was, for private lighting 2-30d., 
for power 0:97d. and for public lighting 1:29d. The average 
price for the total supply was 1:74d. The corresponding 
figures in the previous year were 2:43d., 1:004. апа 1:38d. 
The average price for the total supply was 1:874. | 

The equivalent number of 8 c.p. lamps connected was 
108,033 for lighting, 70,450 for power and 8,650 for public 
lighting, à total of 187,138. The figures in the previous 
о 85,348, 50,814 апа 8,202 respectively; a total of 


— — — 


GLASGOW CORPORATION TRAMWAYS. 


The report of the Tramways committee of the Glasgow 
Corporation, setting forth the results of working for the year 
ending May 81, 1907, has recently been issued, and shows 
that the high standard set by this undertaking in former 
years has been maintained. It is one of the oldest munici- 
pally-owned tramway systems in the country, having been 
acquired in 1894. The first section to be converted to electric 
traction was the Mitchell-street and Springburn route in 1898. 

The total mileage worked by the Corporation is 1767, of 
which 109 miles is within the City of Glasgow, the remainder 


being in the Counties of Lanark and Renfrew and in several 
neighbouring burghs. An extra 74 miles of track has been 
opened during the past year. The alterations which it was 
found necessary to make at Whitevale depot for the housing. 
of top-covered cars have been completed, and alterations to the 
Pinkston generating station in connection with the switch- 
board extension are being proceeded with. It has been 
decided to instal two new turbo-generator sets, each of 
3,000 kw. capacity, at the Pinkston generating station. The 
tota] number of cars in stock is 780; 100 cars, 70 of 
which are to be fitted with top covers, are now in course 
of construction. 
The net result of the year’s working is a surplus of 
£70,279. Os. 5d., of which £45,000 has been applied in meeting 
special depreciation on buildings and power station plant, and 
the balance of £25,279. Os. 5d. has been ‘added to the general 
reserve fund. The receipts have increased from £820,938 to 
£895,841 and the working expenses from £456,268 to 
£485,256. The gross balance, therefore, shows an increase 
from £869,415 to £414,096. The gross revenue shows an 
increase of £74,902 over that of the previous year. The 
working expenses show a slight reduction per car-mile, the 
year’s figures being 5°721d. as against 5'7974. in the previous 
year. The increase in the amount of interest on capital is 
caused by the high borrowing rate which prevailed throughout 
the year. The total amount of expenditure on capital account 
at Мау 81, 1907, was. £8,104,060. 15s. 9d. No sums have 
been borrowed during the year for capital purposes and the 
balance of tramway debt owing to the Common Good” is 
£1,079,252. 18s. 2d. 

We give below an analysis of the expenses during the year, 
together with the cost per car-mile during 1906-7 and 1905-6. 


Per car-mile 
Traffic Expenses. £ s. d. 1906-7. 1905-6. 
Superintendence ....... . . . 5002 9 2 . 0:059d. .. 0˙060d. 
Wages and bonuses ........ 188,987 11 6 . 2:229d. .. 2:253. 
Cleaning and oiling cars .... 25,826 5 3. 0:299d. .. 0°286d. 
Fuel, power, light, water and 
depots .................. 2,452 5 6 . 0:029d. . . 0°025d. 
Ticket check ............-. 10,424 9 2 .. 0°128d. .. 0:122d. 
Uniform 5,31 8 9 .. 0°0644... 0°184d. 
Miscellaneous .. 8,076 12 3 .. 0 036d. .. 0°081d. 
Cleaning track .............. 4,320 2 7 . 0°0514... 0050. 
Total Traffic Expenses.... £245,021 4 2 2:890d. 2:961d. 
General Expenses. 
Salaries and wages .......... £7,036 11 6 .. 0°0834. .. 0'085d. 
Store expenses 990 5 4 .. 0°0114... 00114. 
Rents, rates and taxes ........ 46,640 16 9 .. 0:5504. . . 0:594d. 
Printing and stationery ...... 1,952 16 0 .. 0°023d. . 0:022d. 
Fuel, light, water for offices .. 417 2 4 .. 0°005d. .. 0005. 
Law and insurance .......... 22418 8 6 .. 0°264d. . 0-251d. 
Parliamentary expenses 210 8 2 . 0:008d. .. .0°005d. 
Travelling expenses .........- 358 1 O0 .. 0:004d. .. 0007. 
Decorations and expenses in 
connection with Royal and 
other visit 1045 6 3 0°012d. == 
Miscellaneous ......... ..... 2,081 10 5 0•0 25d. .. 0°023d. 
Contribution to friendly society 3,644 4 7 .. 0°043d. 0:044d 
Total General Expenses.... £86,790 10 10 1°0284 1:047. 
General Repairs and Maintenance. 
Permanent way £63,777 15 0 .. 0-7524. .. 0°838d. 
Electrical equipment of line. 7,597 2 1 .. 0°090d. .. 0-092d. 
Buildiug and fixtures ........ 5,608 1 3 .. 0°066d 0:076d. 
Workshop tools & sundry plant 1.898 19 11 .. 0:0224 0:0254. 
Cars еа .. 23,724 15 11 .. 0°2804 0˙228d. 
Electrical equipment of cars .. 17,793 9 9 .. 0°210d 0:1624 
Other rolling stock .......... 1,631 11 11 .. 0°019d 00174 
Miscellaneous 94 9 4.. 0°0014 00064. 
Total Maintenance Expenses £122,126 5 2 1:440d. 1:448d. 
—— LEE 
1906-7. 1905-6. 
Per Per Per Рег 


Power Expenses. unit. car-mile. unit. car-mile. 


Salaries and wages . . £9,179 16 8..0-088d. 0-108d.. .0-098d. 0-116d. 
Pe! орн 13,657 13 3..0-1314. 0-161d.. .0:115d. 0-1364. 
M 339 3 7. 0-00 3d. O00 4d. . 0-00 3d. 0-0034. 
Oil and waste 1,297 16 10. . 0 013d. O -C 15d. .0-010d. 0-011d. 
Miscellaneous supplies 461 17 7..0:004d. 0-005d.. .0-004d. 0-000¢- 
Repairs ............ 6,381 14 3..0:062d. 0-076d. . .0-063d. 0:075d. 
Total Power Expenses £31,318 2 2 0:3014. 0-309d. 02934. 0-$46d. 


THE ELECTRICIAN, AUGUST 30, 1907. 


Per car-mile. 


£ 8. d. 1906-7. 1905-6. 
TOTAL WOREING EXPENSES (ex. 485,256 2 4 5°721d. 5°797d. 
capital charges) 
Capital Charges, &c. 
Rental of leased lines. £9,953 0 7 . 0°117d. .. 01244. 
Interest and sinking fund... 113,546 4 11 . 1:389d. .. 1:310d. 
Income tas 9,981 19 5 . 01170. .. 0°158d. 
Parliamentary expenses...... 6,977 9 5 . 0:0824. .. 0 036d. 
Payment to Common Good" 35,000 0 0 .. 0:413d. .. 03184. 
Depreciation and renewals 168,408 7 8 . 1:9864. .. 2°031d. 
Total Capital Charges. £343,817 2 0 4*054d. 83-9774. 
torar 5 (inc. capital £829,073 4 4 .. 9 775d. .. 9 774d. 
charges 
TOTAL INCOME (from all sources) £899,352 4 9 . 10 606d. . 10 492d. 


Surplus Balance (carried to 
appropriation account) 

The balance carried to the net revenue account is 
£410,585. 11s. 11d., which, together with interest on surplus 
revenue amounting to £3,510. 10s. 6d., makes up the total of 
£414,096. 2s. 5d. on the credit side of this account. The traffic 
revenue was £887,380. 14s. 14., as against £818,768. 11s. 1d. 
in the previous year. Other items on the credit side of the 
revenue account include an amount of £475. 15s. from the 
Fairäeld Shipbuilding & Enginerring Co. for the use of 
tramway lines and an amount of £5,734. 16s. 8d. 
for electricity supplied to the Corporation e'ec- 
tricity department and to the Fairfield Ship- 
building & Engineering Co. 

We give below the total capital expendi- 
ture under the various items :— 


£70,279 0 5 .. 0:8831d. .. 0°718d. 


CAPITAL ACCOUNT. Per cent 
£ в. d.  oftotal. 
Permanent way ........ 980,697 8 6 . 317 
Electrical equipment .... 639,111 14 0 20 7 
une 136,222 7 4 4˙4 
Buildings .............. 426,248 9 8 13:7 
Power station plant 390,569 11 8 12-5 
Tools 27,651 4 9 0:9 
ОАТ soi tweet se ances 269,719 11 6 8-7 
Electrical equipment of cars 195,275 11 3 6-8 
Other rolling stock 10,701 12 4 0:3 
Miscellaneous equipment 18,743 6 4 0:6 
Office furniture ........ 5,162 16 2 01 
Lease of Govan and Ibrox 
tramways ............ 4,057 2 4 01 
: — (06 KW. 
Total Capital Expendi- — 
poer £3,104,060 15 9 100-0 


The total units generated during the year 
were 29,653,678, as against 25,370,859 in 
1905-6. 1,545,940 high-tension and 98,928 
low-tension units were sold to the electricity 
department; 1,532,973 were used in the car depots, 1,100,620 
at the power stations and 196,357 at the sub-stations. The total 
used in actually driving the cars таз 22,487,336, as against 
19,820,686 in 1905-6. The maximum load on the station was 
9,486 kw. or, excluding the load required by the electricity 
department, 8,139 kw. The load factor on the total load was 
396 or, excluding the electricity department, 39:2. 

The total number of car-miles run during the year was 
20,350,367, as against 18,886,910 in 1905-6, an increase of 
1,463,457. The passengers carried numbered 224,068,098, 
The number in 1905-6 was 208,059,888 or 16,003,265 le:s. 
The average traffic revenue per car-mile was 10 465 as against 
10:34 in 1905-6. 

The population served was 1,050,000 and the average traffic 
revenue per head of population was 16s. 114. The average 
total revenue per car-mile was 10:565d. The average working 
expenses (excluding power works costs) per car-mile were 
5'353d. and including power works costs 5:721d. 


Telegraphy in Central Africa.—It is reported that the 
French Government has voted £80,000 for the construction of 
a telegraph line from Timbuctoo to Niamey and Zinder. . The 
length of the line will be some 1,100 miles, and it is expected to 
prove more especially of military importance for France’s 
possessions on the Niger and in the Tchad Lake district. 
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THREE-PHASE POWER SUPPLY OF THE 
MANCHESTER CORPORATION. 
(Concluded from page 750.) 


In certain installations both alternating-current and con- 
tinuous-current supply are needed from the three-phase mains, 
and both static transformers and converting plant are required 
in one station. Fig. 13 illustrates a plan and elevation of a 
typical sub-station for this purpose. The sub-station is placed 
in one of the bays of an existing enginc-room, containing a 
number of steam generators now out of commission. The 
high-tension switchboard is arranged to divide off the static 
transformers from the rest of the station at one end, and the 
motor converters occupy the other end. There are six 150 kw. 
static transformers and two 200 kw. motor converters, a total 
of 1,300 kw., or about 1,700 H.P. The floor area of the station 
is about 460 sq. ft., so that the space occupied per horse-power 
is about 0°27 sq.ft. In this instance there is no provision for 
extensions, and the space referred to does not include the low- 
tension switchboard, which is placed in another bay of the 
station. The high-tension switch gear contains two feeder 
panels, a total output panel, two three-phase static transformer 
panels with control for six transformers, and two motor-con- 


HIGH TENSION 'BUS-BARS 
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Fig. 12.— DIAdnAM oF CONNECTIONS FOR MESSRS. BEYER, PEACOCK'S SUB- STATION. 


verter panels. The feeder panels each have a hand- operated oil- 
switch, and the transformers are each fitted with double-pole 
oil circuit-breakers overload relay and ammeter. The board 
is of the Ferranu type ; alternating-current tripping coils are 
used, as a continuous-current supply is not always available, 
for these and the other circuit-breakers. The motor-converter 
panels provide for a single triple-pole circuit breaker on each 
panel, an ammeter, and overload relay. The whole of Messrs. 
Beyer, Peacock's works are now driven from the Corporation 
supply. Fig. 12 shows the diagram of connections for this 
sub-station. 

The cable connections between the high-tension switch panels 
and the static transformers are laid in trenches covered with 
chequer plating, as are also the cables between the motor con- 
verter panels and the machines. The static transformers are 
of the Berry pattern mounted on trolley wheels, as already 
explained. 

Not infrequently it is difficult to find a large building in 
which to accommodate the sub-station plant. Fig. 14 illus- 
trates a sub-station in which the minimum of space was avail- 
able for housing motor converters, but from the plan and 
elevation it will be seen that a neat and safe arrangement has 
been arrived at. The building has been erected of fireproof 
material on a concrete foundation. It adjoins the economiser 
house of an existing steam plant and on the opposite side is a 
railway siding which restricted the width of the station con- 
siderably. The plant installed has a capacity of 500 kw. in 
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two 250 kw. motor converter units, and the necessary high and | on the opposite side of the station for the low-tension cables, 
low tension switch-gear. The station is 36 ft. long by 11 ft. The motor starter resistance boxes and switches are placed in 
wide, or an area of, say, 400 sq. ft. The capacity of the plant | the position shown on the plan, adjacent to their respective 
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Fic. 14.—Svonp.SrATION ков Messrs, KENDAL & GENT. 


and between them is the high-tension switch gear. In the | The design of this station is typical of what can be done where 
floor and in a line with the machines and gear is a cable trench | space is valuable and cannot be conveniently spared. 
for the high-tension connections, and similar provision is made In contradistinction to the foregoing example the arrange- 
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ment shown in Fig. 15 illustrates the disposition of plant and | mainly upon the demand, character and time of the load, and 
switch gear where ample room is available. This shows a | special capital expenditure incidental to each supply. | 

station employing induction motor-generators for the con- The number of power consumers on the three-phase mains 
version of the alternate-current supply to continuous current. | of the Manchester Corporation at present is 10, and the total 
The floor area of this building, which is substantially built of | capacity of the sub-station plant installed is 7, 160 kw. Some 


Fic. 15. —INTERIOR OF SuB-STATION AT THE Wonks OF MEssks. MATHER & PLATT. 


brick, is about 1,650 sq. ft., but as space is not at a premium | 3,800 kw. of this total is in motor converters and the balance in 
the floor area per horse-power installed is somewhat high. | static transformers. The combined consumption of the above 
With 800 kw., or 1,080 H.P., as the plant capaci 1:5 sq. ft, | 10 firms is over 12 million B.O.T. units per annum. | 
per horse-power is the amount of room given to the plant and | The varied character of the load sustained may be gathered 
switch gear. Substantial concrete foundations have been pro- | from the industries supplied with power. Among the present 
vided for the motor-generators and an abun- : 
dance of space is available around these, 
below the floor level, for the cable connec- 
tions. Large spaces have also been left round 
both the machines and switch gear. Each 
motor-generator comprises induction motor 
and continuous-current generator. The 
motor switch gear consists of a three.pole 
oil circuit-breaker and a water resistance, 
the former mounted on the main switch 
gear and the latter placed in a corner of the 
station. This station may be taken as 
typical of the generous use of space for the 
plant and switch gear. ‹ 
The agreements made by the Manchester 5 FAS 3342 сл: 
Corporation, with consumers taking supply dass seen eases ҮЙ Үл түү: ==: 
in the manner indicated above, arrange that Fyrr rT Г" |» 
the sub-station building shall be 1 0 85 100000000070 Wer EU 
by the consumer. Unless special provision “ЖА 20 yi "dt 
is made the Corporation furnishes the trans- cr nd | re 1 
formers, either static or rotary, the high and 1 
low-tension switchboards and the cable con- 
nections between these and the plant. The 
building has to comply with the plans of 
the Corporation when specially built, and 
when existing premises are utilised the con- 
sumer provides cable trenches and enclosing 
gratings, doors, &c. Of course, the heavier 
capital outlay is that of the Corporation, 
and we understand that the cost per kilowatt 
installed is approximately £2 with static Fic. 16.—Vikw iN Spinning MILL oF Messrs. Suaw-JARDINE. 
transformers and £3. 5s., excluding expendi- mE | | 
ture on high-tension mains, with motor converters, for installa- | three-phase customers are two spinning mills, a wire worke, a 
tions of 500 kw. locomotive works, armour-plate works, chain works, electric 
The rate per unit for electrical energy is a matter for settlo- | motor makers, machine-tool makers, and chemical works, &c. 
ment between the customer and the Corporation, and it depends | The motors installed in these works range in size from 74 Н.Р. 
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to 150 H.P.; the largest induction motor supplied from the | further extensions at the works of Messrs. Armstrong, Whit- 

mains has an output of 150 H.P. and is employed in one of | worth, and Messrs. Johnson & Nephew, amongst others. 

the spinning mills referred to. It is anticipated that in another 12 months the three-phase 
: power demand will exceed 20 million units 

per annum. 

Our thanks are due to Mr. S. L. 
Pearce, chief engineer to the Manchester 
Corporation, for his kindness in allowing 
us to view the sub-stations and for the 
facilities afforded us for collecting the 
data and illustrations in the foregoing 
article. 


NEW METHOD OF WINDING THE 
ARMATURES OF H.T. ALTERNATORS 


A means of overcoming the various die. 
advantages attendant on the usual methods 
of preparing and fixing the armature coils of 
high.tension alternators has been introduced 
by the Maschinenfabrik Oerlikon Co. The 
new arrangement, which is applicable to both 


| ig . single and polyphase alternators, as well as 
Fic. 17.—THREE-PHASE Motor Drinkcr-GEARED TO PLATE-STRAIGHTENING MACHINE IN to alternating current motors with open slots 


Messrs. BEYER, PEAcocK's Wonks. has several advantages over the methods usu- 

ally employed. The old way was generally to 

Fig. 16 illustrates a spinning-room in a cotton mill which is wind the wire, which was either of round or rectangular section and 
driven by ropes from a large induction motor. The main insulated with a covering of cotton, on a former. Afterwards the 
driving pulley can be seen in the background against the 
wall This motor is supplied from a static transformer sub- 
station in the basement of the mill itself. Extensions of the 
supply to other parts of this mill are, we understand, in pro- 
gress. Їп Fig. 18 a large lathe is depicted driven by a direct- 
current motor supplied from the motor converter station 
shown in Figs. 7 and 10 (in our last issue). The same con- 


Fic. 1.—CoiL IN Process or WINDING. 


coils were further insulated by micanite or paper on the sides which 
rested against the slots. In the new method strips of bare flat 
copper are, at the outset, given a definite shape on formers. When 


o 
— 


| 


Fic. 18.—ViEw IN Messrs. ARMSTRONG, WurrwonTu's Works, 
SHOWING LARGE LATHE DRIVEN BY DIRECT-CURRENT Moro. 


sumers, Messrs. Armstrong, Whitworth & Co., have many fine | 
specimens of machine tools in their Openshaw works, operated 
from the Corporation supply. Fig. 17 shows a Mather & Platt 
three-phase slip-ring motor geared to a plate-straightening roll 
in the works of Messrs. Beyer, Peacock, reference to whose 
sub-station is made in Figs. 12 and 13. The illustrations also Fic. 2.— Соп, IN Process OF WINDING. 

show the convenient location of the switchboard and drum- | 

type reversing controller. the copper strip has received this definite shape it is insulated 


The Cor oration has a number of important applications for throughout its length by cloth or paper strip or, in special cases, 
power in hand, which include additional cotton mills and | with wisanite. The whole is then impregnated. Figs. 1 and 2 
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show the winding at different stages of construction. Lastly, the 
turns are assembled and are insulated on the sides, which press on 
the slots by a covering of micanite or some other insulating mate- 
rial. А section of the finished coil is shown in Fig. 8. 

By means of this covering it is claimed that a seamless insulation 
is obtained between the winding avd the iron, capable of resisting 
three times the working voltage, whilst two adjacent conductors in 
the neighbourhood of the terminals can be safely insulated for 
voltages up to 10,000. It is also claimed that this new wind. 
ing possesses the following advantages over that in general use: 
the method of arranging the 
copper bands allows the wind- 
ing space to be used to the best 
advantage; the surfaces of the 
conductors being flat it is easy 
to protect them in & permanent 
manner by insulating layers; 
there is only the voltage of & 
single turn between two adja- 
cent conductors; the insulation 
is applied very carefully and a 
higher insulation resistance is 
thus obtained, which is very 
тесеввагу for two adjacent coils 
near the terminals; no free space exists between the conductors in 
which decomposition of the air may take place; the wires of the 
coil are, on the contrary, like those of & cable, entirely covered by 
the insulating material; as the copper bands are first formed and 
then covered with the insulated layers any damage which might be 
done to the insulation during the forming process is completely 
avoided; а coil which has been damaged by carbonisation, spark 
discharges or other accidents can be insulated afresh at з small cost, 
as the copper strips keep their shape and it is only necessary to 
reinsulate them. 
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Кто. 3.— SECTION oF А WOUNPD 
Corr. 


THE ROLLING STOCK OF THE SINGLE-PHASE 
VIENNA-BADEN INTER-UBBAN LINE.* 


Summary.—The car equipment of this line, which runs in the suburbs 
of Vienna, is described. The electrical portion is adapted for use on both 
single-phase and direct-current circuits. Full details of the controlling 
and braking systems are given. 


The rolling stock for the Vienna-Baden railway, which has been 
converted to electric traction, consists of 14 motor cars апа 18 
trailers, all of them bogie cars, and presents several point: of interest. 
The main portion of the Vienna-Baden line is suppliel with single- 
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for the electrical equipment, во that they can be converted into 
motor cars at a later date if necessary. Each car is carried on two 
bogies with equal-sized wheels, and with the bogie centres 
6 metres apart; the wheel base of each bogie is 1:85 metres. The 
cars are divided into two compartments, each capable of seat- 
ing 22 passengers. There are platforms at each end, which are 
covered in and fronted with glass. The entrances to the platforms 
are pro‘ided with doors of the double-swing type, while the com. 
partments themselves and the dividing partition are fitted with 
sliding doors. The ends of the platforms have small doors, and a 


— ma BIO - 


Ев. 1.—CoMBINED BRAKE-VALVE AND SWITCH. 


hinged footway with a railing is also provided, so that the conductor 
can pass from one car to another during the journey. The cars are 
exceedingly well ventilated, air being drawn in to the upper part 
of the car. All the windows can be opened and the ventilating 
arrangements are also under control. The floor of the platforms is 
made of wooden grating, while inside the car thero is a covering of 
linoleum. The frames of the bogies are of rolled steel and the 
springs are duplicated. The axles are constructed of Siemens- 
Martin steel, while for the tyres a special make of steel is used. 
| Each wheel is fitted with a brake, so that there are four brakes to 
each bogie, and all of these can be operated from either driving 


Trailer 


Fic. 2. —ARRANGEMENT OF PIPES FOR BRAK Es. 


SAL 
LI \ 
P Pump. H Main connection, 
R Valve, SB Special holder, 


D Pressure regulator. BM Blind coupling. 


phase current, but since the cars are required to run on the Vienna 
town tram-lines, and also on the Baden-Voeslau tram-lines, they had 
to be arranged to work with both single-phase and continuous cur- 
rent. Provision had also to be made for the speed in both towns to 
be considerably less than on the connecting line, where at present 
speeds up to 50 km. per hour are used, which, when some further 
safety arrangements have been erected, will shortly be raised to 
60 km. per hour. 

The whole line is equipped with overhead trolley wire, which is 
mostly at a height of between 54 and 6 metres above the rail level. 
Under three of the bridges the trolley wire had to be brought down 
to a height of only 3:9 metres, which has had an important bearing 
on the design of the cars, collecting gear and overhead construction. 


The trailer cars are built exactly like the motor cars, except 


* This article is based to some extent upon a description which 
appeared in the Elektrotechnische Zeitschrift. 


Z Brake cylinder. 
Sch K Flexible coupling, 
K Exhaust valve, 


V Vacuum gauge. 
B Sch Brake controller. 
PM Pump motor, 


W Starting resistance. 
S Fuse. 
L Electrical connections, 


| platform. The cars are equipped with central buffers and coupling 
arrangements, and simple rail. guards are also provided. 

The motor cars are fitted with mechanical hand brakes and elec- 
trical short-circuit brakes, and also with Hardy automatic vacuum 
brakes. The trailer cars are fitted with hand brakes and vacuum 
brakes, but the automatic vacuum brake is the one used in regular 
service. 

The vacuum is produced by a 2} н.р. single-phase commutator 
motor coupled to an enclosed pump of Siemens-Schuckert design. 
The pump consists of two eccentric pistons 180 deg. apart and is 
| fitted with a special arrangement so that the admission and exhaust 

valves can be simultaneously closed. Spring valves are fixed at 
the exhaust outlet which close automatically under atmospheric 
pressure and are so arranged that the exhaust always works against 
the existing air pressure. Owing to this arrangement the load on the 
' motor decreases as the vacuum increases. In order that the lubri- 
' eation may be good, and also for cooling purposes, the lower halves 
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of the cylinders are immersed in oil. The motor is arranged for Position 4. Motor running without resistances. Valve closed. 

working with either 500 volts continuous current or alternating Position 5. Motor running with half resistances. Valve closed. 
current, and runs under normal load at about 900 revs. per min. Position 6. Motor running with all resistances. Valve closed. 
The stator is wound with a single winding and the armature with In positions 8 and 9 the motor is running with all resistances in 
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— e circuit, and air is being admitted through the valve. The admission 
T i Td commences immediately after position 7 апа increases the further 

: the handle is moved forward. 
| | In positions 10 and 11 the motor is switched off, and the air 
gp i admission attains its maximum value in position 11. By the simul- 
Е ! taneous action of the pump and the variable admiseion of air 


Ë p-s — 2 —— — 


і 
| 
Fic. 3—SEcCTIONS AND ELEVATION OF ONE OF THE SINGLE-PHASE | 

Мотовв. | 


two separate windings connected to two commutators, each of 
which takes half the working voltage. The motor is completely 
enclosed and is mounted under the car body. | | 

The motor is started by means of a combined brake-valve апа | between positions 7 and 9 any desired pressure can be obtained in 
switch (Fig. 1). The brake-valve and pump-switch are moved | the brake cylinders. This is of the greatest use on long gradients. 


simultaneously by а single handle which can only be removed in | The brakes are applied in position 7 without jerk, and their applica- 
tion can be increased to its maximum and 


ы again released without jerk. The contacts 
| of the switch are of elliptical shape, arranged 


Fic. 5.—VIEW OF ONE OF THE MOTORS. 


77 іп a circle, and a moving contact provided 

A LAN with a magnetic blowout passes over them. 

NX 3 The drivers’ cabs at both ends of the cars 
N C are fitted with these valve switches, which 


are placed close beside the controllers. The 
arrangement of the pipes for the brakes 18 
shown in Fig. 2. 

The starting resistance for the pump motor 
is air-cooled, and consists of a number of 
equal-sized resistance elements which are 
connected in series. Nickelin strip is the 
material emp'oyed in their manufacture, 
The coils are wound on hollow formers of box- 
| shaped section, from which they are insu. 
lated. Several elements are connected to- 
: = gether by hollow or corrugated pieces of 
Р. metal, and are so arranged that while the 
! car is in motion air passes between them, 
their temperature being in this way kept 
within reasonable limits. The pump-motor 
circuit is protected by a fuse. 

The arrangement of the well-known 
Hardy vacuum brake system is shown 
the “off” position, when the valve is closed and the motor switched | in Pig. 2. The lower portion of the brake cylinder (Z) is 


off. The handle has 11 positions, as follows :— connected to a continuous pipe (H), by means of a flexible 
Position 1. Motor switched off. Valve closed. tube, and is also connected directly to the upper part of the 
Position 2. Motor started with all resistances in circuit. Valve | cylinder and to the special holder through а ball-cook. To 

closed. prepare the brake for use the various reservoirs and cylinders 
Position 8. Motor running with half resistances in circuit. Valve | are pumped out by means of the arrangements mention 

closed. above until a vacuum equal to 56 cm. of mercury 18 obtained. 
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The pump (P) is connected to the main piping through a non- 
return valve (В) fitted with a regulator (D). The vacuum can be 
kept steady at 56cm. during the run by allowing the motor to 
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Fia. 6. —CnanacrERISTIC Motor CURVES FOR CoNTINUOUS CURRENT. 


operate at a slower speed with the controller on notch 6. 
braking takes place air is admitted into the main piping through 
the brake shoe. There is, therefore, an increase of pressure in 
piping, in the lower portion of the brake cylinder and in the separate 
holder. This causes the ball-cock to cut off automatically the upper 
brake chamber and the holder from the piping. This difference of 
pressure between the upper and lower chamber causes the pump to 
speed up, which produces the required braking effect depending on 


III. II. 
Fic. 7.— VIEW SBOwW NG Parts or А Moror. 


Fie. 8.— View or Восе Truck. 


the amount of air drawn in. The piping systems of the motor and 
trailer are connected together by flexible tubes. If these are severed 
through any cause the brakes will be applied. 

Each motor car is fitted with four single-phase commutator. 
motors (Fig. 8), each of 40 н.р. with single reduction gearing. Fig. 4 
is a view of one these cars. 

The motors, in addition to the magnet and compensation wind- 
ings, have an additional cominutation winding for the purpose of 


reducing sparking at the brushes.* No resistances are inserted 
between commutator and the armatare windings. The motors have 
long commutators and six sets of three brushes of 10 mm. thickness. 
The bearings are very large and arranged for oil lubrication. The 
construction of the magnets can be seen in Fig. 7, in which: (I.) 


Speed. Revs. per min. 


Н.Р. апд Kw. 


со 60 70 80 9 


Torque. 
e~wesseseneuse 950 volts. 


~f 


10 20 80 40 


both 25? and 800 volts. 
Fia. 9.—СНАВАСТЕВІЗТІС Motor CURVES FOR ALTERNATING CURRENT. 


When | represents the iron stampings ready for winding, showing the ven- 


tilation holes; (II.) shows the excitation winding in tho large slots ; 


the | (IIT.) shows the complete stator with compensation and com- 
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Fic. 10.—TRANSFORMER CONTROLLER. 


A Controller drum B Contact fingers ; C Dividing Strips 
D Blow out cock; E Catch mechanism. 


mutation windings in place, ready for erection ia the frame, and 
(IV.) shows the frame. 

The motor, which runs sparklessly and noiselessly, is shown com. 
plete in Fig. 5. The characteristic curves for continuous current 
and alternating.current operation are seen in Figs. 6 and 9, and 
one of the bogie trucks is shown in Fig. 8. 


See Elektrotechnische Zeitschrift, 1906, p. 587, and The Electrician, 
Vol. LVII., p. 207. 
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The motors are controlled by а series parallel controller, the motors 
being permanently connected in two groups of two in series each. 
The motors are designed to haul a train consisting of one motor car 
and two trailers, the gross weight being 62 tons, at а speed of 40 km. 
per hour on а 7 per cent. gradient with 250 volts alternating current 
at the terminals of each motor; with 300 volts alternating at the 
terminals of each motor the full speed for the above train is 
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Fra, 11.—Scissors Bow COLLECTOR. 


60 km. per hour on а 3} per cent. gradient. When working with 
continuous current at 500 volts with both the two groups in series, 
that is to say, with 125 volts at the terminals of each motor, the 
full speed of the train is 15 km. per hour on grooved rails and a 
gradient of 15 per cent. The motors are designed not to exceed the 
standard temperature rise when hauling the express trains, consist- 
ing of three cars of 62 tons weight with a maximum speed of 60 km. 
per hour on the open line. 


Fic. 12.—View or Can SHowina FLEXIBILITY or THE Bow COLLECTOR. 


THE ELECTRICIAN, AUGUST 30, 1907. 


— a lacum 


this, the wear of the sparking contacts is very small even with very 
large currents, and the spark-gaps can be reduced so that the con- 
troller can be kept reasonably small. 

In order to avoid damage to the contacts when switching off the 
short-circuit brake, the circuit is not broken in the usual way, but 
the excitation of the motor is short-circuited. In order to prevent 
unnecessary heating of the magnetic blow-out coil the connections 
of the controller have been arranged so that the coil 
is switched off at the same time that the last resist- 
ance is disconnected. 

In order to prevent leakage, or short circuits, 
between the metal spiders which carry the contaet 
plates and the main spindle, and to provide secure 
attachment between the spiders and the spindle, 
serew connections are avoided. The steel drum 
spindle is fitted with а three-cornered sleeve of hard 
rubber on which each spider is mounted by running 
in white lead glycerine cement. The metal spiders 
are spaced by means of broad stabilit rings. 

As the greater part of the route is worked by 
means of single-phase current it was thought 
advisable to provide the driver with a special single. 
phase control gear (Fig. 10) for varying the speed 
by a transformer, by means of which the line volt- 
age at full load can be raised or lowered in steps 
to the extent of 125 volts. This controller, which 
is similar in general construction to the main con- 
troller, except that it has no reversing barrel, 
stands on the left-hand side of the main-controller 
and serves to switch in and out the coils of the 
transformer. 'The arrangement of the switch is 
similar to that of a battery switch, the change from 
one coil to the next being made by means of an auxiliary resistance 
which prevents the short-circuiting of any coil, though the main 
circuit is never ‘broken. Severe sparking at the contacts is thus 
avoided. 

The handles of the switches are only removable in the off“ 
position, and only one set is provided per car. The transformer. 
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Fie, 183. —VrEW SHOWING THE CONTROLLING APPARATUS IN THE 
Driver’s CAB. 


controller is interlocked with the main-controller and when it is in 
the “off” position the transformer is entirely disconnected from 
the circuit. When working with continuous eurrent the main- 
controller alone is used and the transformer controller remains 
in its off position. In order to ensure that this should be so the 
spindle of the transformer-controller is always locked when con- 
tinuous current is in use or when the current supply fails. When 
alternating current is being used a small electromagnet connected 


The series parallel controller has eight running steps, four series 
and four parallel, and six braking steps. It is built like an ordi- 
пагу continuous current railway controller, so that it can be used 
both for continuous and alternating currents. Partly on this 
account, and partly owing to the large currents which have to be 
dealt with by the controller, it appeared advisable to use a solenoid 
blow-out coil by means of which the arcs are blown out parallel to 
the arc shield and away from the controller barrels. As a result of 
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in the secondary circuit of a small auto- 
transformer withdraws the lock and leaves 
the spindle free. The small auto-transformer 
is placed under the platform, and has a 
primary winding of sufficient resistance to 
prevent excessive current flowing in it when 
the car is connected to the continuous- 
current supply. 

Similarly the main-controller is locked so 
that when working with continuous current 
(or when current fails) it cannot be turned 
beyond the full-series position (position 4). 
ҮП | This prevents the possibility of running at 
ri | || too high a speed within the city boundaries. 

! | The alternating current relay magnets of the 
main-controler and the transformer. con- 
troller are connected in the same circuit, so 
that only one auto-transformer is required 
for supplying them. Fig. 14 shows the whole 
of the connections on the car. As а pro- 
tection against breakdown of insulation the 
frame of the controllers is well earthed. 

The transformer used for controlling the 
speed of the motors on the single-phase 
| a, section of the line is constructed as an auto- 
\ M transformer. It is hung under the middle of 
| the floor of the car, supported in а cast-iron 
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dB frame. Тһе coils and their terminals can be 
lI 


ransformer. 


tor. 


sformer. 
VST Resistance for pump motor. 


HSI Main fuse. 


ATSERSELE. poss este 


R Serics resistance for locking transformer. 


GM Connection to speed indicator. 


RT Regulating t 
MP Air pump mo 
ST Locking tran 
HK Heating ooils. 
BS Brake switch. 
SI Speed indicator. 
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got out without removing the transformer 
from the car by opening the sheet-iron cover. 

Each car is equipped with а set of startin 
and regulating resistances made of spir 
coils of German-silver strip, wound on edge. 
These coils are well ventilated, so that they 
are able to carry а large current. 

Each car is fitted with one scissors-bow- 
collector carrying two aluminium contact 
strips, which is balanced for wind pressure, 
and designed to allow for the extreme differ- 
ences of level of the trolley wire without 
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H 7 trolley wire. The contact strips are of * U ” 

, T 1 section, as shown in Fig. 11, and are supported 

== = IE: in such a way that both sides of the U are in 
SS Mee i contact with the trolley wire in whichever 
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ction to Collector 


direction the car is running. This ensures 
the best ible contact and allows the 
grease, contained within the U, to lubricate 
the wire, which reduces the wear of both 
trolley wire and contact strips. This type of 
bow does not require to be reversed when the 
direction of running is changed. The collector 
can be pulled down to the roof of the car ina 
moment by a cord which leads into the driver’s 
cab at each end of the car. The position of 
iL = ТИШ " the bow when passing under а bridge in Baden 
San RN Ia = is shown in Fig. 12. 
| Dp To protect the apparatus in the car against 
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Fic. 14.—DIAGRAM OF CONNECTIONS ON THE CAR. 


n» Switch 


i y “ВТЕР m Кет excessive current а maximum automatic cut- 
— wh йн ai WI 1 | out is placed in each cab under the canopy. 
= 4 : The switch can be opened by hand, апа also 

$ serves ав an emergency cut-out, for which 


purpose it is arranged to be opened by the 


6 

ES alarm-knobs in the car. Each car ів also pro- 
Sx vided with an overload-fuse , which is mounted 
i х: їп an easily accessible position under the car. 
8 s Q uo- The fuses can be safely replaced by withdraw- 
E E TE ing the bridge in which they are mounted from 
8 3 Б ge: the fuse-box. ‘The primary winding of the 
$ f 2525 е regulating transformer із protected by two 
з B B 25 fuses and also by a horn - Iightning- arrester 

2 EE from over-voltages. | 
B aks 8 2 In addition to the above each motor car is 
2.4 8 8 8 F provided with a horn lightning arrester and 
Еу 8 8 Е arrangements for electric heating and electric 
ЕЕЕ lighting of all the cars. Each car is lit by 20 
52 38328888 16 c.p. 60 volt incandescent lamps, which are 
CERE Bases p connected in two circuits, each circuit being 
EEEE T provided with a fuse and switch. The cars 
qd cx on pn Es £ are heated by four Prometheus heaters, con- 
3555 5 = nected in two circuits, each of which has a 
3 T fuse and a switch, The temperature can be 


3 $ | regulated by occasionally switching off one 
THT ШИШЕ | heating circuit. The heating and lighting 

ae current for the trailer cars is taken from the 
motor car by means of coupling cables and 
plug connectors. 
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Each motor car is JJ a with a Siemens & Halske speed indicator, 
consisting of a small magneto:electrie machine with a stationary 
winding, the rotor of which is coupled to tbe car axle by means of a 
spiral-spring-shaft. The voltage generated by this machine is 
measured by means of а voltmeter, fixed in the driver's cab, close 
beside the vacuum gauge, and the indicator is calibrated in kilometres 
per hour, Fig. 13 shows the arrangement of the apparatus in the 
driver's cab. 

The four-wheel motor cars for the shuttle service between Baden 
and Traiskirchen are fitted with two motors connected permanently 
in series, controlled by the old controllers, which were modified for 
this purpose. These cars have only mechanical hand brakes and 
electrical short-circuit brakes. 

All the cars were supplied by F. Rioghoffer, Smiehow, the com- 
plete electric equipment by the Austrian Siemens-Schuckert- Werke 
in Vienna, and the vacuum brake equipment by the Vacuum Brake 
Co., Vienna. 


OPTICAL PYROMETRY.* 


BY DR. L. HOLBORN. 


If one vidis by means of the radiation from & body to obtain its 
temperature, it is necessary to recognise that the radiation depends, 
not only upon the temperature, but also upon the emissive power of 
the radiating body. We deal first, therefore, with the radiation of 
a black body, which we take as the standard. For each temperature 
and wave- кп it emits the maximum possible amount of radia- 

tion, and oan be realised by means of a uniformly heated enclosure 
from which the radiation escapes through a small opening. For this 
radiation, which may be called ** black-body radiation,” the follow- 
ing laws hold good :— 


(1) [ Е dA eam (Stefan. Boltzmann) 
0 
(2) B d Ba- 5 m4, | (From Wien’s displacement law) 
шах. 
(8) Ea = px (Planck). 
ES —1 


Here T denotes the absolute temperature, Е the energy radiated 
between the wave-lengths А and A + dà, and а, Ci. C,, С and с are 
constants. 

On all these equations can measurements of temperature be based. 
The most important from this point of view is the third law (which 
gives the increase of each portion of the radiation with the tem- 
perature), especially in the лш form 


(8a) Ел =СА- $e ES (Wien), 

which is valid for small wave-lengths in the visible region. In this 
ease the eye can be employed instead of & bolometer, so that the 
measurement of temperature can be carried out by means of a 
photometer. If the luminosities E, and E, correspond to the radia- 
tion Ex at the absolute temperatures Т, апа Te, we have 


E, с(1 1 lY 
8. NT. Ту) 

If the constant c is known one must select an initial temperature, 
and can then determine all other temperatures by a comparison of 
luminosities with that at this standard temperature. For À one 
chooses {ог this purpose a narrow region in the red, in order to 
have sufficient brightness even at low temperatures. 

The accuracy of the constant c depends upon data obtained with 

the gas thermometer at temperatures corresponding to the visible 
region. The most recent measurements which are based on the 
nitrogen thermometer between 800°C. and 1, 600 C. give for c the 
value 14, 200, oin iu the visible region is independent of the 
wave. length. 

The accuracy of c may amount to about 1 per cent., so that the 
temperature measurement, if the melting point of gold (1064 deg. ) is 
taken as tho starting point, is accurate to 6 deg. at 1, 500 C., to 16 deg. 
at 2,000" C., and to 48 deg. at 3, 000 C. Every spectrophotometer 
can, therefore, be employed as a pyrometer. The comparison of the 
radiation to be measured with a constant source of light is effected 
in a known way by the reduction of intensity by means of a 
Ко ог а rotating sector. For pyrometric purposes attempts 

ave been made to simplify the spectrophotometer. We shall give 
the following examples :— 

The instrument of Wanner is a photometer with polariser which 
permit observations to be made in the spectral region of the red 

hydrogen li line. The comparison source of light is a small glow- 


И * Abstract of a Paper read before Section A of the British Association 
at Leicester, August, 1907. 
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by comparison with an amyl-acetate lamp. The angles which are 
read on the divided circle of the polariser after adjustment has been 
made of the two halves of the field of view to equality of brightness 
are translated into temperatures with the help of a table. 

The pyrometer of Holborn and Kurlbaum employs a variable com. 
parison source of light, and this also is a small glow-lamp, the 
brightness of which can be adjusted by means of an alteration of 
current-strength, so that the middle of the carbon filament becomes 
invisible when in front of the glowing surface whose light is being 
determined. The indication of temperature is furnished, therefore, 
by the strength of current through the lamp, which before use is 
standardised by reference to a black body of measurable temperature. 

Instead of an arrangement for producing a spectrum, the second 
instrument employs coloured glasses. The less homogeneous light 
which is furnished is of no disadvantage if we base the standardisa. 
tion of the readings of the instrument on the black body. But if 
in the measurements made with the pyrometer one wishes to em. 
ploy Wien’s law, for example, by which one somewhat extrapolates 
the temperature scale, so must the effective wave-length first of all 
be determined from the law of radiation by means of a special inves- 
tigation. Determinations up to about 1,600 deg. indicate that the 
effective wave-length transmitted by the most common copper-oride 
glass is constant, and is equal to 0°650д. 

From optical measurements based on the melting point of gold 
(1,064 deg.) are obtained the following melting points: Palladium 
1,580 deg., platinum 1,790 deg., rhodium 2,000 deg. 

The highest temperature which up till now has been determined 
with the gas thermometer is that of palladium. The value obtained 
was 1,575 deg. 

If we Mir the optical pyrometer, which has been standardised 
by means of a black body, on a body of smaller radiating power, we 
do not obtain the true temperature, but a less value, which in dis- 
tinction from the true temperature we call the black temperature, 
It is that temperature at which а black body will be if it radiates in 
the region of the spectrum which is investigated with the same 
brightness as the body of less radiating power. In many cases one 
can enclose the radiating body, if its emissive power is not known, 
in a cavity or in a reflecting envelope, and in this way make its 
radiation that of & black body. In other cases the emissive power 
must be specially determined. 

For the noble metals, such as silver, gold and platinum, measure- 
ments have furnisheda simple result. The emissive power (relative 
to that of a black body at the same temperature) for these metals 
for & given wave-length in the visible region is independent of the 
temperature within the accuracy of the measurements of tem- 
perature. Thus platinum emits red light of about one-third, gold 
of one-eighth, and silver of one-fourteenth of the brightness of a 
black body at the same temperature. The law is valid down to low 
temperatures where we can determine the emissive power from the 
absorption of good metallic mirrors. 


THE HIGH-RESISTANCE CONTACT THERMO- 
ELECTRIC DETECTOR FOR ELECTRICAL WAVES. 


BY L. W. AUSTIN. 


If two metals standing far apart in the thermoelectric series be 
во brought in contact that their contact resistance is sufficiently 
high, and if the surfaces of the metals are of such a nature that 
heat is not conducted away too rapidly from the point of contact, 
then the passage of electrical oscillations through the junction will 
produce direct E.M.F.s which may be detected in a galvanometer 
or telephone in series with the thermo-element. The principle is 
extremely simple, but in practice it is found that there are very few 
pairs of metals which give suitable contact conditions. If the con 
tact is of too low resistance the heating is insufficient, and if the 
contact is too loose as in the coherer the action is irregular aud the 
instrument less sensitive. 

On account of its extreme position in the thermoelectrio series 
tellurium seemed desirable for one of the metals, and it was tri 
Fair results were obtained with 
several of the more easily oxidised metals and also with carbon, 
but with all these the action was irregular and adjustment ico 
Finally, aluminium was fixed upon as being not only the m 
sensitive but by far the most reliable among the common dins 
Silicon has also proved very satisfactory. 

The instrument has been made in three forms. The first form 
is shown in Fig. 1. D is а hard rubber support at the top of the 
upright piece of which the pointed rod of aluminium « is moun 
b is а bead of tellurium melted on to the tip of a piece of brass wire, 
the latter being soldered to the top of the spring c. The сое 
of the contact between a and b is regulated by the screw . — 


* From the Physical Review, June, 1907. A similar неш using 
silicon and copper was independently devised by G. W. Pi 


with a large number of others. 


lamp, the brightness of which can be controlled from time to time 
\ 
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second form was also made in which the aluminium is in the form 
of а rod fitted in bearings and rotated slowly by means of a pulley. 
The tellurium is pressed against it by a spring as before. The con- 
stantly-changing contact point seems to keep the conditions more 
constant and does away with any necessity of readjustment even 
when heavy atmospheric discharges have passed through it. The 
sensitiveness is about the same in the two types. As certain por- 
tions of the tellurium surface seem to be more sensitive than others, 
it is desirable in both forms to have the point of contact adjustable.* 

An exhaustive comparison of the thermoelectric receiver with 
the well-known electrolytic type, extending over several months 
and including some long-distance work, showed that in sensitive- 
ness it compared favourably with the latter, being slightly less 
sensitive on an average than the free Wollaston wire electrode type, 
but more so than the type with the small platinum electrode sealed 
into glass. The comparisons were made by the shunted telephone 
method, in which the loudness of the 
signals is measured by the smallness of 
the shunt в (Fig. 2) across the telephones 
necessary to produce silence. The tele- 
phones used were of the ordinary head 
type, and had a resistance of about 1,200 
ohms. 

In the figures L represents the induc- 
tance, D the detector, E & condenser of 
Fic. 1. about 0°05 mfd. used to prevent the ther- 

mal currents flowing around through the 
inductance, T is the telephone and I (Fig. 2) is a choking coil 
preventing the oscillations flowing through the telephone circuit 
when the shunt s is closed; B (Fig. 8) is а tuning condenser. 

Experiments were also made using 120 cycle alternating currents, 
various alternating P.D.s being applied to the detector from a fall 
of potential wire. The direct currents were measured by a 
D'Arsonval galvanometer having a sensitiveness of about 1.10-? 
ampere per millimeter of scale. The results are shown in the 
following table : — 


Volte. Galvanometer deflections. 


Volts. Galvanometer deflections. 


a. o. mm. а.б. mm. 
0:015 210 | 0:005 Баа 25 
0:010 105 | 0:002 TT 5 


0007... 50 000  ... 1 


The resistance of the detector under sensitive conditions varies 
between 1,000 and 8,000 ohms, therefore the alternating current 
corresponding to a deflection of 1mm. lay between 1.10-9 and 
8.1077 amperes. 


L 


Fic. 2. Fic. 3. 


On account of its high resistance in working with high frequency 
currents the detector is not placed directly in the oscillating circuit, 
but is shunted across the inductance, as shown in Figs. 2 and 8. 


ELECTROLYSIS OF MIXTURES.| 


BY G. ROSSET. 


. Although water is to be regarded as a neutral substance its action 
can in no wise be neglected in discussing electrolytio problems 
involving the use of aqueous salt solutions. This is especially the 
case with salts of weak acids and bases where a considerable amount 
of hydrolysis takes place. The electrolysis of such substances must 
be considered, therefore, from the point of view of a mixed solution, 
and not as one composed simply of two ions. Each substance in 
solution requires a definite minimum E.M.F. in order to bring 
about а separation at the electrodes, and in many cases this is very 


* A third form in which the contact metals are tellurium and silicon, 
made up like form 1, promises in some respects to be even more satis- 
factory than the others. The contact surfaces should be cleaned fre- 
quently with petroleum. 

T Abstracted from L'Eoclairage Electrique. 


considerable. One must constantly keep this in view in dealing 
with electrolytic problems. Thus, in the case of ап acidified solu- 
tion of copper sulphate between copper electrodes two substances 
have to be considered—viz., sulphuric acid and copper sulphate. 
Suppose now a P.D. is applied at the electrodes below that re- 
quired for the decomposition of sulphuric acid, then only copper 
takes part in the reactions at the kathode. As the E. M. F. increases, 
however, sufficient potential energy is supplied to decompose the 
acid present, and from this point onwards both hydrogen and copper 
are liberated side by side. During this reaction the amount of 
copper deposited is proportional to the applied E.M.F., but not so 
the hydrogen. This is due to the fact that copper in these circum- 
stances requires only the smallest possible P.D. to start the decom- 
position, but for sulphuric acid this has a considerable value. Thus 
the current passing through a mixture of dissolved electrolytes divides 
itself between the different grou of ions, and these perform their 
functions quite independently of each other. This rule is qualitative 
only as the influence of ionisation is considerable. This same reasoning 
is capable of application to a large class of substances and has been 
experimentally verified by the work of Hollard, in connection with 
the electrolytic separation of the metals. For mixtures of sulphates 
and sulphuric acid, for example, there is in each case a certain 
critical concentration of acid, the resistivity of which is unaffected 
by the addition of a saline solution of a particular salt. This 
concentration decreases as the atomic weight of the metal increases, 
as is verified by the author's calculations. Introducing the current 
density factor with these relations it is possible to construct a curve 
representing the three relations, current density, E.M.F. and resis- 
tivity, and thus to gain a prior: valuable information for the success- 
ful manipulation of a refining bath. These facts have been 
verified by the electrolysis of а mixed solution of copper sulphate 
and sulphuric acid and agree with the caloulations. It 
is apparent that the nature of the deposited copper changes as soon 
as hydrogen makes its appearance, the change being from a red toa 
black form. The same black form is found in the zincs of a Daniell's 
cell obtained by precipitation from the diffused copper sulphate. It 
is probably an allotropic form of copper, and requires a certain 
definite amount of energy for the change. The red form is precipi- 
tated until the E.M.F. reaches 1 volt. approximately, but with 
higher E.M.F.s both hydrogen and the black form are produced. A 
piece of iron deposits red copper, but the P.D. is here only 0°67 volt. 
These same considerations have been applied to the electrolysis of 
zine chloride with full agreement with the above. With lead 
asetate a critical voltage is reached at about 1:8 volts, at which 
рош it is possible to see a change in the crystalline state of the 
eposited metal. | 
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Application of Electricity to Matchmaking.— According 
to the Electrical Iteview (V. F.) a complete power equipment, 
consisting of variable-speed induction motors and a number 
of constant-speed machines, was recently erected at a match 
factory at Oshkosh, Wis, all of the apparatus being three- 
phase 60 cycle, 440 volts. The unusual feature in connection 
with this installation is the fact that the match machines, 
which have always heretofore been group-driven, in this new 
plant will each be driven by one 5 H.P. induction motor. It was 
shown by careful tests that individual drive in this plant will 
decrease the power consumption at least 1 H.P. per machine 
by eliminating the use of a mechanical speed changer as well 
as the long countershafts joining the groups of machines in the 
older installation. The test showed that 0:65 electrical Н.Р. 
is required to drive the speed changer. The machine proper 
requires 2:5, 2:7 and 3:4 electrical H.P. at speeds corresponding 
to 160, 194 and 220 strokes of the cutters. Five Н.р. motors 
were, therefore, chosen as being of the proper size for the work. 
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ELECTRICITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engi. 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician,” have been oarefully 
corrected, and are now obtainable complete (with Index) in оош. 
pact book form, printed on hard paper, prioe 7/-, post froe 7/6. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect gronp of engineering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


ELECTRICITY SUPPLY TARIFFS. 


In looking over the published data relating to electricity 
supply stations one cannot help being struck with the great 
variety in the tariffs adopted, a variety which tends to 
increase rather than to diminish. First of all, it becomes 
evident that the maximum demand system of charging is 
favoured very considerably, the upper limit being frequently 
7d. and the lower limit 2d., although there is a good deal of 
variety. For example, we have 7d. and 3d., 6d. and 3d., 7d. 
and 4d., 6d. and 23d., 7d. and 11d., and so on. This variety, 
of eourse, is natural enough, as the stand-by charges aud 
running charges must both vary considerably with the size 
of the undertaking and with local conditions. The maximum- 
demand system is undoubtedly correct in principle, but it 15 
generally inadvisable to give this system withoutany alterna- 
tive, and consequently any number of systems more or less 
simple are found in addition. Thus Buxton, besides having a 
rate of 7d. for the first hour and 3d. after the first, has rates of 
ба, 4d., 3d. and 24d. Some towns have simply a flat rate, 
others having a sliding scale with limits. Hornsey gives а 
rate of 54. with rebates, and Hertford includes free wiring 
if 8d. and 2d. are paid in place of 7d. and 24. А difference 
of price according to the voltage of supply is noticeable 1n 
one or two instances. Thus Hove gives a supply at 220 volts 
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for 7d. and 4d., but for a supply of 110 volts the charge is 
8d. and 4d. Similarly, Kensington gives а supply of 
200 volts at 5d. and 3d., but charges 6d. for a 100 volt 
supply. Halls are charged at 33d. and churches at 3d. at 
Govan. At Horsham churches have to pay 5d., while at 
Hackney a 3d. rate is allowed. At Whitehaven the 
charge is based on £8 per kilowatt per annum and 2d. per 
unit, whereas at Norwich a yearly charge is made of 12 per 
cent. on the net assessment, and a further charge of 1d. per 
unit. Flat rates, in addition to being subject to rebates, are 
frequently quite complicated. Thus at Westminster the 
first 1,000 units are charged at 51d., and the next 3,000 at 
41d., and after 4,000 the charge is 34d. St. Pancras, again, 
has a number of different charges. 

Undoubtedly the flat rate, with or without discounts, is 
altogether an unfair way of charging for a supply, for by 
the average price that is obtained the good consumer pays 
for the consumer that is unprofitable. But, as pointed out 
by Mr. GEORGE WILKINSON last year in his Presidential 
Address to the Leeds local section of the Institution of 
Electrical Engineers, that kind of charge is not likely to be 
tolerated when consumers become better educated to the 
simple fact that the longer a supply is required per day the 
lower is the rate at which the charge should be made. 

In addition to the different kinds of charges made for 
light just referred to, there are further rates for power, 
Generally speaking, the published rate for power is a flat 
rate of 1d. to 2d. per unit, though, as a matter of fact, large 
consumers are always considered on their merits and prices 
are arranged iu accordance with load factor and quantity. 
In addition to a flat rate, some supply authorities graduate 
the charge according to quantity : thus Woolwich supplies 
10,000 units at 2d. and 40,000 units at 14d. Some autho- 
rities make the more rational charge of a certain sum per 
kilowatt of demand per annum and a low rate per unit. 

It would be well if greater uniformity could be adopted 
in such matters, though in some respects it is difficult. 
The position is frequently complicated by a small demand 
for power as well as light. Thus, if the consumer desires 
the advantages of the maximum-demand system for 
his lighting load, and also requires a certain amount of 
energy for power and heating, he finds it necessary to 
choose between two alternatives. If he wishes to take ad- 
vantage of the maximum-demand rate for light and of the 
power rate for heating and power, he must be prepared to 
рау for two meters and put in duplicate wiring. On the 
other hand, if he simplifies matters by avoiding duplicate 
wiring, having only one meter, then it is practically im- 
possible for him to make use of the maximum-demand 
System, as any but the most judicious use of electrical 
energy for heating and power would raise the maximum so 
considerably that he would gain nothing by this system ; 
indeed, he might lose heavily. There is another alter- 
native, which does not seem to have been considered 
seriously in such cases (at least, for the average house- 
holder) and that is the use of a time switch. If two 
meters were installed and a time switch to change over 
from one meter to the other during times of peak load, or 
the equivalent arrangement of a single meter with a 
shunt, then all the energy used during the greater part 
of the day and registered by one of the meters might 
be charged for at quite a low rate, and that used 


ч 


during the time of peak load could be charged at a 
comparatively high rate. It is quite immaterial to the 
suppliers of electrical energy for what purposes the elec- 
trical energy is used during times of light load. Their 
one endeavour is to raise the light load and to keep 
down the peak. During times of peak load the con- 
sumer would naturally avoid using power and heat as far as 
possible Such a system has the disadvantage that it 
takes no account of load factor, but it has the advantage 
of simplicity, and the further advantage that it would 
tend to encourage the small user of power who cannot 
see his way to go to the expense of duplicate wiring, and, 
therefore, does not use electrical power at all. It must 
not be forgotten that the small consumer is becoming 
increasingly important from the point of view of the 
uuiversal use of electrical energy. 


REVIEWS. 


(Copies of the undermentloned works can be had from The Hlec'rician Office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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Commutatrices et Transformateurs Blectriques Tournants. By 
J. Parar; (Paris: Gauthier-Villars.) 2fr. 500. 


This little book is another addition to the series entitled 
* Encyclopédie Scientifique des Aide- Mémoire," of which several 
volumes have recently been noticed in these columns. It deals 
with rotary converters and other forms of transforming machi- 
nery involving mechanical rotation. The treatment is clear 
and concise, and the high standard characteristic of other 
volumes in the same series is well maintained. After a brief 
introduction, devoted to some general considerations, the 
author deals with the voltage and current ratios in rotary con- 
verters, heating, armature reaction, methods of voltage regula- 
tion and of arranging the connections of three-phase and 
six-phase converters, hunting, parallel operation, methods of 
testing and separating the losses. "The various applications of 
converters are next briefly considered, and then follows a fully 
worked-out design of а 200 kw. converter. The detailed 
specifications which are given of three typical converters by 
leading makers are of great interest. A concluding section 
deals with rotating transforming machinery other than con- 
verters, and includes, among others, an account of motor- 
generators, of the cascade converter, of the permutator and of 
the interesting but little known Auvert and Ferrand rectifier. 
In some respects, perhaps, the author is too conservative in his 
views, as he appears to regard 40 as the practical limit of fre- 
quency for converters, whereas a number of 50-cycle converters 
of large output are now running quite successfully. It is a 
pity that the author did not rest content with the simple line 
diagrams and drawings—which are excellent —but has thought 
it necessary to include some half-tone reproductions of photo- 
graphs, which are so badly executed as to constitute regular 
blots on the book. Apart from this purely typographical 
blemish, the book is one which we can heartily recommend to 
our readers. 


Die Forging and the Construction of Dies. By Јоѕерн G. Horner 
(London: Engineering.“) Рр. 104. 7s. 6d. net. 


This volume forms, the author believes, the only attempt yet 
made to deal with die forging in а comprehensive manner. 
Die forging is one of the remarkable developments of work- 
shop practice, too often believed to be adaptable only to the 
production of small forgings in large quantities, but the 
examples described in this volume show such a view to be in- 
correct. 

Part I. relates to the practice of die forging. In the intro- 
ductory chapters are discussed the advantages of die forging 
as regards accuracy and economy, die forging supplementary 
to and independent of anvil work and die forging considered 
as a finishing process only. Separate chapters are devoted 
respectively to bossed work with holes, forked ends, flanged 
work, bent work, drop forgings and railway work. In the 
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chapter on drop forgings the actions of the press and the 
hammer are compared, and the characteristics of work done 
by the two systems are discussed fully. The relation between 
the smithy and the machine shop is always to be borne in 
mind when designing a die-forging process. Thus, with 
accurate dies, the old time-honoured instruction to the smiths 
to “leave plenty on” may be discarded. On the other hand, 
holes, especially if of a fair depth, are more economically 
drilled than punched out during forging. 

Part II. relates to machines and die making, and consists of 
chapters on steam hammers, pneumatic hammers, spring 
hammers, drop hammers, bulldozers and forging machines, 
machines for cutting dies, the preparation of dies, shop 
arrangements. The tendency now is to standardise every- 
thing; the use of die forgings helps to this end, and it would 
be well if draughtsmen and managers would help the idea 
forward by selecting from a list instead of making new 
drawings. | 

The volume should be of great value to all concerned in the 
production of forgings in large quantities. 


THE ORIGIN AND PRODUCTION OF CORRUGATION 
OF TRAMWAY RAILS.* | 


BY W. WORBY BEAUMONT. 


That which is known as “ corrugation of the surface of tramway 
rails has given rise to much speculation and some investigation 
concerning its cause. Although known as corrugation, it is hardly 
perceptible as of a form usually understood when so described. It 
consists of an approximately regular alternation of hard and soft, 
or of hard and less hard, patches of the surface rolled by the tram- 
car wheels. The surface of the hard patches is very slightly higher 
than the general- surface, but it becomes sufficiently so to declare 
its existence by the noise made by the tramcar wheels as they roll 
along the rails as though running over a rack with teeth of almost 
no assignable height. | | 

Corrugation declares itself variously as to time of its appearance 
after a rail is first used, as to position of rail, somewhat differently 
in different towns, but it has become general since the introduction 
of electrically-propelled tramoars, and particularly the latter-day 
heavy cars. It is the cause of considerable annoyance, and con- 
siderable expense is incurred in grinding down the raised hard 
prominences by шу grinding blocks. 

Many Papers have been written upon this corrugation, offering 
almost as many suggestions and speculations as to its origin. None 
of them have, however, been accepted as being in accordance with 
the facts of the phenomena of the appearance and growth of corru- 
gation, and some have invoked as causes conditions which are 
equally attendant where corrugation does not arise. These Papers 
have been too numerous for reference here, and as the hypotheses 
appealed to, though in many cases very interesting, do not affect 
the conclusions of the author, he may be pardoned if for the present 
he only refers those interested to the Journal of the Tramway and 
Light Railways Association. 

Although the physical and mechanical conditions involved in the 
origin of corrugation may be said to be somewhat compler, the 
mode of operation of the causes is simple, and for an бшнш ла 
simple phenomena of known recurrence and adaptation in engi- 
neering works may be appealed to for this purpose, and for some of 
these the author may refer to a Paper he read before Section G at 
Liverpool On the Causes of Fracture of Railway Rails": ‘‘ When 
a piece of cold iron or steel is subjected to pressure exceeding the 
limit of elastic compression by a rolling or hammering action, or 
by both these combined, the result is spreading of the material and 
general change of the dimensions. This is equally the case with a 
plate hammered on one side or rolled on one side while resting on a 
flat surface, or with a rivet when hammered over. In all these 
cases, and many others, the hammering or rolling work done upon 
the surfaces tends to compress the material beneath it, but being 
nearly incompressible and unchangeable in density, the material 
flows and change of form results. | 

‘‘Generally the material thus changed in form suffers perma- 
nently no greater stresses than those within its elastic limit of 
compression or extension. When, however, the material is not free 
to flow or change its form in the direction in which the stresses set 
up would act, the effect of continued work done on the surface is 
the growth of compressive stress exceeding elastic resistance. 

„In the case of railway rails the freedom for the flow of the 
material is very limited, especially when considered with reference to 
the rolling and hammering media and the surface contact between 


* Paper read before Section G of the British Association at Leicester. 
August, 1907. 


rails and wheels. Hardening of the surface takes place, and 
destructive compression of the surface material is set up. If the 
materials be cast iron, the destructive compression causes crumbling 
of the superficial parts and the consequent relief of the material 
immediately below it from stress beyond that of elastic compres. 
sion; but when the material is that of steel rails the stress accu- 
mulates, the upper part near the surface being under intense com- 
pression, differentiating from a maximum at the surface.” 

The repeated running of the heavily-laden tramway wheel over 
the rail does thus gradually compress the surface of the crown of 
the rail. Of this stress transversely the material relieves itself 
partially by the detrusion at the edges of the rail, where it formsa 
lip both on the outside and the groove side. This lip remains 
on the outside of the rail, but is worn off on the inside by the wheel 
flange. In the longitudinal direction the stresses arising from 
the compression of the surface material are not thus relieved, 
and the result is the formation of an extremely hard surface in 
patches of various shapes and lengths. Sometimes this hard surface 
is continuous, with but slight breaks of intermediate slightly 
roughened surface. In many places the surface between the hard 
bright patches is pitted with various degrees of coarseness of pitting. 
Where the bright hard patches alternate with an approach to 
regularity with the dull and rougher surface patches, the result is 
known as corrugation. This character of surface may be found on 
every heavily-worked tramway under conditions of such impartial 
contrariety that it may be ascribed to conditions of origin which are 
general. They are found on straight level lines and on straight 
gradients. They are found on curves, and especially on curves of 
moderate and large radii, and they generally appear soonest on the 
outer rail of a curve. 

The author offers the following, then, as an explanation of the 
origin and production of the corrugation of tramway rails: (1) The 
compression of the material of the table of the rail by the tramear 
wheels; cold rolling. (2) The microscopic deformation of the вш. 
face of the rail on the small area of contact between wheel and 
rail, that deformation being attended by a depression under the 
wheel. (8) That the material of the surface in front of the wheel 
and the depression recurrently forms a slight ridge of unassignable 
height, over which the wheel mounts. (4) That the area of contact 
between wheel and ridge is minute, and the pressure, therefore, 
very great per unit of area, and hence the severe pressing of the 
ridge into the material of the rail table and its hardening or its 
crushing. (5) That the distance between each ridge thus formed 
by the rolling wheel will vary slightly with the strength, hardness, 
and toughness of the rail, and with the speed of the car wheels. 
(6) That the originating ridge forming the incipient hard patch is 
added to on the formative or rear side, thus gradually extending 
from a mere transverse line to an area of increasing length. (7) 
That the hard patch thus formed for a time resists the destructive 
deformation by the wheel, but that it increases the rate of local side 
detrusion, and that the extruded material is in some positions of 
the rail worn off by the flanges of the wheels, which are thereby 
pushed laterally against the other side of the rail groove, and make 
more or less distinctive marksthereon. (8) That a steel rail loses а 
large part, if not most, of its weight in wear by separation of the 
compressed and crushed surface by minute exfoliation, the surface 
film exceeding the dimensions of the sub-surface, and separating 
itself by disintegration, flaking or crumbling, as shown by pitting. 
(9) That this disintegration of the surface partially relieves the 
surface film of the destructively compressed parts and the sub- 
surface of the corresponding tension. (10) That the hard bright 
patches depend for their duration upon the strength of their sup- 
porting materials, and in many cases should disappear, though they 
reappear in different position. (11) That the appearance of the 
hard patches on the outer curves of some lines where none appear 
on other of the rails of the same line is due to the h 


over of the cars on the curve and the extra weight thereby 


put on the outer wheels. (12) That it is possible that the бда] 
passes of some rails through the rolls at a comparatively low 
temperature may produce a condition in the rail conducive 
of initiation of corrugation, and thus accessory before й 
rail is laid. (18) That there are numerous circumstances 4 
conditions in the working life of a tramway rail which produce 
great contrariety in results, including (a) its correct laying, ¥ s 
causes a greater or lesser width of the table to present itself to : 
wheel tread; (b) the grinding slip of the propelling wheels on 10 
side of the car affected by the condition of the rail surface and 5 
the heavier load on the outer rails on curves causing ОГ permitting 
the wheels on the inner rails to slip; (c) the speed of the а 
(d) the character of the dirt and grit on the rails, the constitutio 
of the rail, &с. (14) The remedy appears to be (e) lighter ae 
(f) harder rails, (g) moderate speeds, (A) larger wheels. (15) 7 5 
excellent examples of the corrugation in numerous stages 0 Ж 
duction, with long, short, narrow, wide, somewhat irregu^" 
extremely irregular and other illustrations of the vagarial pr 
ance of the disease, may be seen on the new tramway ° sid 
London County Council on the ‘Thames Embankment betw 
Blackfriars Bridge and the Temple Gardens. 
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FUBES.* 
BY DR. GEORG J. MEYER, 


There is little information in technical literature on the subject 
of the heating and arcing of fuses, and it is here proposed to attempt 
to fill the gap by giving the results of some work done on the 
subject. Let us first consider the case in which the current is in- 
sufficient to melt the fuse, and let the current be denoted by pl, 
where I, is the limiting current, which is just sufficient to melt the 
fuse in an infinite time, and p is less than unity. The following 
curves in Fig. 1 show graphically the temperature finally reached 
in the middle of the fuse for different values of р with the various 
metals. If a copper fuse carries 90 per cent. of the limiting current, 
its maximum temperature will not be above 510°C., and may c n- 
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tinue at that temperature almost indefinitely. Let us assume on 
the other hand that its normal load is 66 per cent. of the limiting 
current; in this case, the temperature of 510°C. will only be reached 
if the fuse is overloaded to the extent of 85 per cent. Copper seems 
а very suitable material for fuses, at any rate as compared with 
silver, and if plated with silver or nickel is protected from oxida- 
tion. At the highest temperature the silver might melt, and nickel 
shows a tendency to strip off. But a preference for silver is un- 
reasonable, as it is only when the load nears the breaking point that 
any serious disintegration of copper takes place. 

t us now consider what takes place at the moment when 
the fuse molts. The tables of Landolt and Bornstein show that at 
the moment of fusing the resistance of lead has increased by 90 per 
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Fic. 2.—D1IAGRAMS REPRESENTING THE STAGES THROUGH WHICH A ZINC WIRE PASSES BEFORE 


Fusion on A LOW VOLTAGE. 


cent., of zinc by 100 per cent., and of tin by 112 per cent. Alumi- 
nium and zine oxidise at this temperature, the oxide being infusible ; 
on the other hand, copper oxide is fusible at the melting point of 
copper, while silver shows no tendency to oxidise at all. Fig. 2 
shows the various stages through which а zinc fuse passes when it 
is on the point of melting, and the distribution of temperature along 
its length is roughly shown by the curves at the side of each. At 
a the fuse is shown in its ordinary state, the distribution of tem- 
perature being shown by a curve that is somewhat of the nature of 
а catenary. At b the wire is beginning to fuse and is held together 
by а superficial coating of oxide. At с the pressure of the fluid 


* Abstracted from the Elektrotechnische Zeitschrift, April 23 and 
May 2, 1907. 


portion expands the coating of oxide at the bottom, and this expan- 
sion is particularly noticeable in the case of heavy wires. The 
deformation causes a further rise of temperature at the upper end 
of the fluid column, and at this point the arc is formed. Schwarz 
and James have objected to the use of aluminium fuses, on the 
ground that the formation of a superficial coating of oxide prevents 
their action from being reliable; but there is no force in this, as 
the following experiment with a zinc fuse shows.* A zinc wire, 
0:92 mm. in diameter, was tested with a gradually increasing load, 
and three successive experiments gave the fusing current as 29, 26 
and 25 amperes. It was then more gradually loaded until the middle 
showed signs of beginning to fuse. It was then allowed to cool 
and the process was repeated. On a third attempt the wire was 
allowed to fuse, and the current at the moment of breaking was 
28 amperes, which seems to show that the formation of oxide in 
the middle had not altered the current the wire was capable of 
carrying. : 

Let us consider next those metals wbich form an oxide which is 
fluid at the temperature of fusion of the metal, or which form no 
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oxide at all. Of these copper may be taken as an example. Itis, 
perhaps, not typical in every respect, seeing that the temperatures 
of fusion and volatilisation are very near one another. The result 
is, that when a copper fuse blows the surface is formed into irregular 
shapes and contains small holes, which are due to the escape of 
volatilised metal through the fused mass, the inside being hotter 
than the outside. Some of the escaping gases are condensed on 
the surface, and small excrescences are formed in this way. The 
length of the fuse which is melted depends on the amount of the 
overload and on the voltage. In the case of copper fuses, the 
surface is covered with bright and dark patches, the dark ones 
being covered with cupric oxide, and the bright ones being due 
to cuprous oxide or to tho metal itself. 

A case of considerable importance is the 
choice of a fuse for motor circuits. Fig. 3 
gives curves showing the starting current of 
the motor and the heating of fuses of different 
sluggishness. The four fuses are made of the 
same material and have therefore the same 
fusing point. Fuse I. heats quickly, and when 
the normal current is slightly exceeded it 
melts ; fuse II. also edi its final tem- 
perature, but without melting ; fuse III. heats 
rather more quickly than IV. Fuse I. is 
obviously impossible, and the choice between 
II., III. and IV. must depend on the con- 
ditions under which the motor is worked ; if 
no overload is likely, fuse II. is clearly pos- 
sible; otherwise we must have recourse to 
III. or IV. 

With lighting circuits the conditions are 
different ; any overload generally means that 
thereissome disturbance of normal conditions, 
and the circuits should therefore be supplied 
with fuses which melt with very slight inorease of current. Sluggish 
lead fuses have therefore been replaced by much more sensitive silver 
ones, and with fittings of the nature of wall sockets a fuse which melts 
at once if overloaded is an absolute necessity. Ifthe circuit contains 
arc lamps, the conditions approximate to those which have been 
noticed under the head of motors. The normal current is very 
likely to be exceeded during the starting period, and these recurrent 
excesses may continue till the mechanism settles down to a con- 


Schwarz and James, which appeared in The Electrician, Vol. LIX., p. 525. 


800 


THE ELECTRICIAN, AUGUST 30, 1907. 


The temperature which the fuse reaches before melting is a matter 
requiring examination. It has already been pointed out that in the 
case of the common metals the permanent temperature of a fuse 
not carrying more than 90 per cent. of its breaking load is insuffi- 
cient to alter its structural peculiarities. Nickel might, indeed, 
reach high temperatures, but the metal has not been carefully 
studied from this point of view, and it is impossible to give any 
very precise information. But with any other metal likely to be 
used as a fuse, a load short of that sufficient to melt it is not 
likely to affect it. On the other hand, a high temperature might 
affect some of the surrounding parts. If a metal, such as nickel, 
copper or silver, with high melting point is used, the temperature 
might be sufficient to affect the structure of parts in its near neigh- 
bourhood and to leave them in а highly inflammable condition. 
The fuses would, therefore, require to be enclosed in a space of con- 
siderable size, or to be so arranged that the terminals were of suffi- 
cient mass to conduct the heat safely away, thus allowing only а 
small portion at the middle to reach a high temperature. Ifall the 
fuses get very hot, this may lead to & considerable loss of energy 
and should not be entirely left out of account. 

If the fuses are of considerable size, a high voltage may cause 
unpleasant splutterings at the moment of fusion, and there is, 
therefore, a general tendency towards reducing their size as far as 
possible. But unless the fuse is to be very sensitive, a certa'n 
volume of metal is needed, and if it is mounted behind the 
switchboard the spluttering is unlikely to do any great barm. Lead 
is, however, far less sluggish than zinc ; even if its mass is 24 times 
that of a zinc fuse, it is still less sluggish. Considerations of a 
different nature govern the choice of a metal for very small fuses, 
seeing that a very minute wire is undesirable from many points of 
view. 
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The following table gives the properties of a series of metals which 
have been examined by the author. All the fuses melt with the 
same current, and are circular in section and of considerable length ; 
the sluggishness and mass of the copper fase are taken as unity, 
and the others are referred to this standard. 


Comparison of Long Circular Fuses of Different Metals, Melting with 
the Same Current. 


Meta] Sluggishness.| Melting point. | Mass. 
Aluminium ............ T 600°C. 3:08 
{с ИЧОРАИ 8 325°C. 20:25 
ppi 8 1.054 C. 1:00 
РИТЕР about 1,015°С. | 1:61 
Nee!!! ERR es about 1,400'C. | 1-72 
Prima-prima ...... MEX RARE about 1,250°C.| 2:60 
Siren 9540. 1:47 
Lead-tin alloy, containing 60 per 
cent. tin and 40 per cent. lead 3°10 135°C. 14-40 
II s qued Т 7:00 230°C. 13-90 
vA 7:60 412°С, 8-18 


Prima-prima, which is included in the above table, is a resistance 
material made by the United German Nickel Works of Schwerte, 
Westphalia. Brass and nickel are the only metals which are more 
sensitive than copper, but their masses are also greater. Brass 
must, however, be excluded, seeing that it is impossible to reproduce 
an alloy with sufficient uniformity. For small currents nickel 
might be available, but for heavy loads its high melting point would 
be a disadvantage. If silver and copper are compared it will be 
found that they are very similar. The fusing point of copper is 
slightly higher, but the difference is not great. As for sluggishness 
and mass, those of copper are about two-thirds of those of silver ; 
and if very sensitive 


uses are wanted, copper is to be preforred to ! 


silver, quite apart from question of cost. The alloy called Prima- 
prima is nearly as sensitive as copper, but its mass is greater. 
Passing to the Jese sensitive metals, we come to aluminium, and 3 
mixture which is of the nature of soft solder. Aluminium has small 
mass with high melting-point, and in the case of thin wires the 
coating of oxide must be taken into account. With the lead-tin 
alloy the mass is great but melting-point is low; it is suitable for 
small currents, whereas aluminium is better for heavier loads. The 
really sluggish metals are lead, tin and zinc, the last being the most 
sluggish and suitable for use when this property is specially desir. 
able. Tin is of no account for use as a fuse, and the great mass of 
lead makes it useless for heavy currents. 

A metal that can be drawn presents obvious advantages, and the 
usual form has a circular cross-section. For heavy currents, another 
sectional shape may have the preference with a view to decreasing 
the mass and sluggishness, In the case of silver, strip may be em- 
ployed instead of wire, in order to decreasethe cost. With the 
heaviest currents, the usual plan is not to have a uniform section 
throughout, but to decrease it towards the middle. This tends to 
reduce the explosive effect when the fuse melts, aud the shape chosen 
is generally such that it can be stamped out. The normal current 
which such a fuse will carry is generally stamped on it, and the 
question arises as to the overload which a fuse should be designed 
to carry. No regulations have been made with regard to this point, 
the only provision adopted in Germany being that the fuse shall 
melt within two minutes if twice the normal current is passed. The 
limiting current—t.e., the current which would only just melt the 
fuse in an infinite time—might therefore be nearly twice the normal 
load in the case of small fuses, and rather less in the case of heavier 
ones. In America the conditions are that an enclosed fuse must 
carry an overload of 10 per cent. for any length of time, but must 
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melt under an increase of 25 per cent.; if the fuse is not enclosed, 
it must carry 25 per cent., but not 50 per cent. overload. In Austria 
the fuse must just melt with an overload of 38 per cent. There is, 
therefore, а considerable difference between the regulationsin various 
countries, and it would seem advisable to reduce the overload, which 
could be carried according to the German regulations to 50 per 
cent. But on circuits with motors and arc lamps this might cause 
the fuses to blow too frequently, and the author would, therefore, 
propose that in these cases the fuses should just be able to carry an 
overload of 70 or 80 per cent. 

The question then arises as to whether the sluggishness of fuses 
should be limited by any regulations. In order to compare zinc 
and copper, Fig. 4 is given. which shows the behaviour of fuses of 
these metals, which would just melt if carrying 15 amperes. They 
would normally carry 10 amperes, and the sluggish zinc fuse would 
melt in 40 seconds if carrying an overload of 100 per cent. Fig. 5 
shows similar results for heavier fuses, and the zinc fuse here melts 
in 184 seconds under an overload of 100 per cent. The question 1$ 
whether a sluggishness of this order is permissible. It must be 
remembered that if the fuse takes this time to heat, the cable with 
which it is in series, being much larger, will take a much longer 
time, and a considerable degree of sluggishness is allowable, There- 
fore the condition that the fuse should melt within two minutes 
under an overload of 100 per cent. might be replaced by another 
which should take into account the size of cable and current. The 
following proposals might, perhaps, meet the case—viz., that fuses 
on lighting circuits should carry overloads up to 50 per cent., but 
not more; and that fuses for motor circuits should carry overloads 
of 70 or 80 per cent., but not more. In both cases it would be 
understood that the fusion by currents exceeding the normal by 50 
or 70 per cent. respectively should take place within a reasonable 
time, and should not require an indefinite interval to elapse before 
the circuit was interrupted. 
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THE CONCEPTS AND TERMINOLOGY OF ILLUMI- 
NATING ENGINEERING.* 


BY DR C. H. SHARP. 


In the infancy of a science the concepts regarding it are neces- 
sarily neither very clear nor definito. The terminologyof a science 
always lags far behind the actual state of the science itself. Ав 
long as the treatment of the science is qualitative only, no particular 
need is felt for an exact terminology. Ав, however, the science 
becomes quantitative and involves exact measurements of the quan- 
tities entering into it, the need for a terminology which is corre- 
spondingly precise is felt. 

After giving examples from the early history of electricity and 
magnetism, the state or condition of the science of illuminating 
engineering is considered in regard to its terminology and its 
concepts. 

This science is founded on the ancient science of optics, which is, 
in many respects, an exact science. In spite of this, however, the 
science of optics has remained in а rudimentary condition in so far 
as its terminology апа concepts relating to light as an output, used 
for purposes of illumination, are concerned. 

Just as in the case of magnetism, where the elementary notion of 
pole-strength was long regarded as the fundamental point of de- 

arture for calculations, so the strength or intensity of light sources 
i been the principal concept in dealing with light as & product. 
Until illuminating engineering began to take its place as a quantita- 
tive science, measurements of the candle-power of luminous sources 
were all that were required, and by candle-power was usually meant 
the candle-power in & given direction. Within а very few years the 
term mean spherical candle-power'" has come into use among 
engineers. This marks а distinct advance in the practical applica- 
tion of illuminating engineering, since it implies & recognition of 
the difference between a candle-power in a given direction and the 
average candle-power in all directions in space. The notion of in- 
tensity of illumination, as distinct from intensity of & luminous 
source, has become а familiar one and &n awkwardly named unit 
for it has been used. Theso are sure indications of the practical 
progress of illuminating engineering. 

What should be, or аге likely to bo, the lines of further develop- 
ment? These may be determined, in some directions, largely by 
action which our committee on nomenclature and standards may 
take. In other directions this committee will be impotent, since it 
cannot enforce the adoption of its recommendations in practice. 
The practitioner must feel the need of some novel term or idea 
before he will adopt such term or idea. Such a need is sometimes 
unfelt, because the practical value of novel terms and concepts is 
not clearly enough recognised by those to whom they would be 
useful. Having this in mind, I desire to bring to your closer 
attention the bearing of some terms and concepts which have not, 
I believe, established themselves in the practice of illuminating en- 
gineering to the extent to which their practical convenience and 
utility entitle them. 

At the present time, in his quantitative work, the illuminatin 
engineer deals chiefly with candle-power in its various aspects an 
with intensity of illumination. He does not, as a rule, employ any 
term which expresses directly the quantity of light which is being 
emitted by the source with which he is dealing. This is surprising, 
for the ey of light which he has at his command is of vital 
importance to him. The distribution of this light he can arrange 
according to his own wishes by the use of various devices. Now, 
the proper term for the quantity ot light is easily found by a con- 
sideration of the physical nature of light itself. Light consists in 
ether waves propagated with a velocity of 300,000 km. per second. 
A source of light is simply а wave-maker. It agitates the ether 
continually and sends out а constant stream or flow of such waves 
in all unobstructed directions. If we take any transparent plane on 
one side of which is a source of light, we may think of a continual 
flow of wave-trains in the ether across this plane. If we surround 
our source of light by a closed, transparent surface, say an imagi- 
nary sphere, the total flow of ether-trains through this surface 
measures the luminous output of the source. For the sake of uni- 
formity with the usages of other branches of physics, &с., the 
Е ow ів referred to by using the Latin name for flow, namely, 
“flux.” 

We should form a concept, then, of all sources of light, whether 
primary or secondary, as the starting points of a luminous flux, and 
of all spaces surrounding such sources of light as traversed by this 
luminous flux. Having formed the concept of luminous flux, the 
following definitions and relations are a direct consequence: The 
output of any lamp is measured by the total luminous flux which it 
emits; the brightness of a diffusely reflecting or transmitting sur- 


face is proportional to the luminous flux which it emits per unit of 


area ; the reflecting or transmitting power of such & surface is the 


^ Abstract of the Presidential Address delivered at the Convention of 
the Illuminating Engineering Society, Boston, July 30th. 


unit luminous flux will pass Шош 
the solid angle, no matter what t 


light and intensity of illumination. 


ratio of the luminous flux which it emits to that which it receives ; 
the intensity of illumination on any surfaco is the flux which it re- 
ceives per unitof area. All the above quantities are of vital impor- 
tance in illuminating engineering, in view of which fact it would be 
surprising if the concept of luminous flux should not prove itself to 
be very useful in the everyday work of the illuminating engineer. 


It is necessary first to define a unit in terms of which luminous 
flux is to be measured and to establish its relation to the unit of 
luminous intensity, the candle-power. This is done in a way 
analogous to that employed in magnetism and electrostatics—that 
is, unit flux is defined as the flux emitted by a light of unit inten- 
sity, or 1 c.p., in a unit solid angle. A unit solid angle is the solid 
angle subtended at the centre of a sphere by а portion of the surface 
of the sphere bounded by four lines, each equal in length to the 
radius of the sphere. There are 47 or 12:57 such solid angles in 
the entire sphere. This being the case, we have approximately the 
relation that a unit solid angle is the one subtended at а point by а 
surface one foot square one foot distant from that point, or by & 
surface one metre square one metre distant from the point, or a 
surface one yard square one yard distant from the point, &c. If at 
the apex of such а solid angle a light source of 1 с.р. be placed, a 

any transverse plane through 
е inclination of the plane or its 


distance from the light. In terms of this unit, luminous flux is 


measured. 


The relation between the total luminous flux of & source of light and 


the mean spherical candle-power of that source is at once seen. If 
we consider a source of light having an intensity of 1 c.p. in all 
directions, its mean spherical candle-power would be o»e ; and since 
there are 47 solid angles in a sphere surrounding that source, the 
total flux from it will be 47 units of flux. 
candle-power of a source is I., its total flux will be equal to 471, or 


ф equals 4xI,, where ф represents the total flux and I, the mean 
spherical intensity. 


If the mean spherical 


Thus the total flux is numerically equal to 
12:57 times the mean spherical candle-power of the source. 

We have next to consider the relations existing between flux of 
As we have seen, the flux 
falling on a plane surface 1 ft. square placad 1 ft. distant from a 
light of 1 c.p. is approximately a unit flux. But the illumination 
on that surface is unit illumination if we measure in English units. 
If the same plane surface is removed to a distance of 2 ft. from the 
light, only one-fourth of the total flux falls on it and the illumination 
is one-fourth asintense. In other words, the intensity of illumina- 
tion on any surface is measured by the luminous flux per unit of 
that surface or by the flux density. "This relation may be expressed 
thus: E=@/S, where S is the surface. From this relation the 
familiar inverse square law may at once be deduced. 

The above equation becomes of practical importance in com- 
puting average illumination results. If, for instance, we know that 
from а given source or sources of light a certain flux falls upon the 
plane of reference, we can determine at once the average illumina- 
tion on this plane by dividing the flux by the area of the plane. 
Thus the average illumination is determined without direct refer- 
ence to the candle-power ofthe sources. Conversely, measurements 
of illumination on & given plane enable us to determine the 
flux of light falling on that plane. This is a quantity of great im- 
portance, since it leads us to a value for what we may term the net 
efficiency of the installation, or the efficiency of utilisation of the 
light. By the net efficiency of the installation, or the efficiency of 
utilisation, would then be meant the relation of {flux which falls 
upon the horizontal plane of reference, to the total luminous flux 
emitted by the lamps in the room. 

In order to make the use of the notion of luminous flux a 
convenient one in practical work of the computation of illumina: 
tion, it is ‘necessary to use it also with reference to the sources 
of light employed. In other words, when we wish to arrive 
at average values for illumination rather than exact illumination 
curves, we may ignoro the candle-power and the distribution 
of the luminous intensity of the lamp, and may start out from 
a value for the flux of light which the lamp, together with its re- 
flector or globe, sends in the direction of the plane of reference. 
Multiplying this flux by the number of lamps, and dividing it by 
the area of the plane, we have approximately the illumination on 
the plane, neglecting reflections from walls and other objects. The 
effect on the flux of multiple reflections by the walls of the room can be 
found according to the usual procedure—that is, the flux must be 
multiplied by 1/1 - К, where É is the average coefficient of reflec- 
tion of the walls and ceiling, and where this value is subject 
to large modifications according to th» location of the lamps in 
the room. The maximum and minimum points of the illu. 
mination in а given installation can usually be told at а 
glance, and the values of these illuminations can be com- 
puted if required. The advantage of the procedure outlined 
above is that it gives an average value for the illumination over 
the entire plane of reference without the necessity for going through 
the computation of the actual illumination at a large number of 
points in the room. The procedure for determining the value of the 
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luminous flux from a lamp, either its total flux or the flux within а. 
certain solid angle, is similar to that pursued in determining the 
mean spherical candle-power and mean hemispherical candle-power, 
&с. For instance, the well-known Rousseau diagram so generally 
employed for the determination of mean spherical candle-power, 
diagram. If the Rousseau diagram extends over 
180 deg. polar distance, the total area which it encloses is propor- 
tional to the total flux of light from the lamp, апа the part which is 
enclosed between any two angles as marked on the axes of the 


is really a flux 


M is proportional to the flux from the zone or from the solid 
angle. 


give, with practically no modification, the luminous flux correspond- 
ing thereto. The Matthews integrating photometer may be cali- 
brated so as to give directly the total luminous flux from the lamp 
measured by it, or other integrating devices may be employed. By 
ihe use of such devices as are at hand to-day, it would not be at all 
impossible to rate lamps according to their total luminous flur, 
rather than according to their candle-power. Thus at one stroke 
the difficulty would be cleared up which arises from the actual 
difference in performance of incandescent electric lamps, which are 
rated alike according to our present arbitrary method. Using one 
of the methods indicated above, it is a matter of no difficulty to 
determine what the tota! flux of light will be, for instance, from а 
lamp with & conical reflector inside the angle subtended by the 
sides of the cone. Imagine, then, à number of lamps with sush 
reflectors illuminating & room, and so placed that the angles of the 
cones of the reflectors do not in any case fall outside the boundaries 
of the plane of reference. "Then the total amount of light which 
these lamps are throwing on the plane of reference will be approxi- 
mately equal to the number of lamps multiplied by the flux 
which is sent out inside this plane, and, as said above, the 
average illumination is obtained by dividing this flux by the 
area of such plane. This method is of such extreme simplicity 
that it seems that it ought to be developed in practice. It is 
concededly approximate, but since any method yields results which 
аге so strongly affected by the reflections from walls and ceiling, it 
is а question whether ап approximate method like this might not 
in the end yield results which are quite as reliable as those which 
аге obtained by the more laborious calculations involved when illu- 
mination curves are computed. 


As regards the question of terminology, we have at the present. 


time a name for the unit of luminous intensity. We call that the 
candle, and we measure luminous intensities in candle-pcwer. It 
is usual in this country to express illumination in terms of the 
candle, and of the foot as the unit of distance. We have no suit- 
able name for this unit of illumination; by some it is called the 
candle-foot, by others the foot candle. Some make the plural 
candle.feet, others make it foot-candles. The name is inappro- 
priate and awkward, since ordinarily, when we place two words in 
conjunction like this, we mean the product of the two quantities in- 
volved, as, for example, in foot-pounds, where we mean the product 
of the feet by the pounds. The foot-candle or the candle-feet, how- 
ever, means candles divided by, not feet, but feet squared; conse- 

uently the term is doubly inappropriate. It would, therefore, be very 

esirable, if we are going to adhere to this unit of illumination, to 
have a suitable name for it. If we use the metric system, a name 
for the unit of illumination is at once at hand. In this system the 
candle may be the unit of luminous inteasity, but the metre is taken 
as the unit of length. The illumination produced by one candle at 
а distance of one metre is called the “lux.” On account of the 
relation existing between the foot and the metre, it happens that the 
lux is about 10 times the size of the foot-candle (actually 10:8), The 
use of the lux, however, involves the use of an unaccustomed unit of 
length and it is consequently found awkward. 

When it comes to the unit of flux of light, as we have seen, the 
unit of length does not enter. The unit of flux depends only upon 
the chosen unit for luminous intensity, and consequently we may 
adopt the name which has already been suggested and used for this 
purpose—namely, the lumen.“ Ву the lumen we mean the 
flux of light emitted by a source of 1 c.p. through a unit solid angle, 
and, as we have seen, the number of lumens falling on & surface, 
divided by the area of the surface in square feet, will givo the illu- 
mination in foot-candles, or the number of lume s falling upon a 
surface, divided by the area of that surface in square metres, will 
give the illumination on that surface in lux. It would, therefore, 
seem to be an obvious thing to do to adopt the lumen as the name 
for the unit of luminous flux. 


A point in terminology, which it may not be out of the way to 
bring up at the present time, relates to the use of the term “ effi- 
ciency in illumination work. We have in this kind of work at 
least three kinds of efficiency to consider. We have, first, the 
efficiency of the illuminant as such ; second, the efficiency of the 
illumination installation irrespective of the lamp (this may be called 
the net efficiency of-the installation, or the efficiency of utilisation 
of the light); and third, the efficiency of the installation including 
the lamp (this шау be called the gross efficiency of the installation). 


Consequently, any method which will yield the mean 
spherical, mean hemispherical or mean zonular candle-power will 
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The efficiency of the lamp, if it be an electric lamp, would properly 
be determined by its lumens per watt; this term has not come 
into use, but deserves to do so. Instead of lumens per watt, we 
speak of watts per candle. "Watts per candle measures, for a given 
type of lamp, the specific consumption of that lamp. True specific 
consumption would be measured by watts per lumen. The term 
watts per candle, while a very convenient one from the lamp. 
maker’s point of view, is not so good a term for the use of the 
illuminating engineer. It is to be hoped, therefore, that in time 
lamps will be designated by their efficiencies, and the efficiencies 
will be expressed in terms of lumens per watt. What we ordinarily 
at the present day calla 16 с.р. 8:1 watts per candle lamp would, 
under that system, have а rating of 168 lumens and an efficiency 
of 3:8 lumens per watt. In the case of gas lamps, the efficiency 
could be expressed in terms of lumens per cubic foot per hour. 
Going next to the net efficiency of the installation, irrespeotive of 
the lamp. This is the efficiency which it is the especial province of 
the illuminating engineer to attend to. Given any illuminants 
whatever, there is some best way to equip and to arrange them во 
as to produce а Maximum result in illumination. This efficiency 
may be expressed in terms of the lumens received on the horizontal 
plane of reference, divided by total lumens emitted by the lamps. 
The gross efficiency includes the efficiency of the lamps themselves. 
This is the efficiency with which the user of the installation, the man 
who pays the bills, is most interested. This efficiency can be expressed 
in terms of lumens on the plane of reference per watt, or per cubic 
foot per hour expended in feeding the lamps. In the Transactions 
of the Illumirating Engineering Society it has appeared that the 
need is felt for an expression of the gross efficiency of an installa- 
tion, since the term foot-candles per watt per square foot has been 
used for this purpose. Those who have used this term have recog- 
nised its awkwardness as well as its usefulness, and it has even 
been proposed to givea name to this unit. If we stop, however, to 
analyse this expression, we see that foot-candles per watt per square 
foot is equivalent to foot-candles multiplied by square feet and 
divided by watts. But, as we have seen, the foot-candles multiplied 
by the square feet gives the luminous flux in lumens, consequently 
the expression foot-candles per watt per square foot is equivalent nu. 
merically to lumens per watt; so that hereagain the introduction of 
the notion of luminous flux, and of the term lumen, justifies itself 
by reducing an expression of unusual complexity to one of very 
great simplicity. 


— — 


A NEW SOUNDER. 


— 


As telegraph engineers in this country are aware, the pre- 
sent forms of polarised sounder in use have been adversely 
criticised on account of the sound emitted by the instrument. 
These sounders are based on the single-needle principle, the 
necessary sounds for reading purposes being formed by aa 
extension of the armature which plays between two sounding- 
pieces. Much time and money has been spent in the endeavour 
to overcome this defect, but so far the results obtained have 
not been entirely successful. 

The recent introduction and extension of those systems for 
which polarised sounders are essential has resulted in the 
question of the polarised sounder becoming of pressing 1m- 
portance. There has been introduced recently a new form of 
polarised sounder, which not only overcomes the acoustic de- 
fects of the old type of instrument, but which, so far as can be 
judged at present, represents a great advance in telegraphic 
apparatus. 

The new instrument, known as Vyle’s direct-reading polar- 
ised sounder, is the invention of Mr. C. C. Vyle, of the 
engineering department of the British Post Office. This 
sounder can be placed directly in the line circuit without any 
relay or local battery being necessary, and, with currents of 
4 to 5 milli-amperes only, gives firm readable signals, identical 
in sound with those of the ordinary type of pony sounder 
familiar to telegraphists. | 

The general appearance of the instrument is shown in Fig. 1, 
and it will be observed that, with the exception of four terminals 
in place of two, the instrument is made to resemble in appear 
ance the ordinary single-current pony sounder, the feet being 
provided with fixing holes at exactly the same centres as 10 
the ordinary instrument. The winding is differential, and, à: 
the result of a long series of trials with a view to finding the 
best value for practical work, each coil has been wound toa 
resistance of 500 ohms. For simplex working the coils can be 
joined in series with a total resistance of 1,000 ohms, or in 
parallel, the resistance then being 250 ohms. When in use on 
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duplex circuits, the inner terminals of the sounder are strapped 
together, the Vyle sounder being joined up in circuit in place 
of the ordinary relay. The chief feature of the instrument is 
the permanent magnet which is placed in the base and con- 
nected to the cores of the electromagnet. 

The interposition of a permanent magnet in the magnetic 
circuit with a view to reinforcing the electromagnetic action 
produced by the signalling current is interesting, particularly 
in view of the fact that by means of this arrangement con- 
denser working on the leak principle is possible. 

The inductive effect of the permanent maguet on the cores 
of the electromagnet results in the armature being attracted, 


Fic. 1. 


this force of attraction being overcome by the tension of the 
antagonistic spring. If the latter is in excess of the former the 
instrument works in the ordinary manner. If, however, the 
effects due to the spring tension and to the permanent magnet 
are equal, a remarkable result is obtained. The passage of a 
very small current will disturb the balance and the armature 
commences to descend. But the force due to the spring tension 
varies as the displacement, while the force due to the magnetic 
attraction varies as the fourth power of the displacement. As 
the armature descends, therefore, the force of the permanent 
magnet rapidly increases its effect, and the momentum increas- 
ing accordingly, the lever finally strikes the lower stop with 


Fio. 2. 


sufficient energy to give a firm, readable signal. If the mark- 
ing current is followed by a spacing current, the reverse con- 
ditions obtain: the spring tension falls off at a much slower 
rate than the magnetic force, the armaturo gaining momentum 
during the whole of the upward movement. 

The reader will be at once struck with the similarity be- 
tween the Vyle sounder and the Hughes type-printing re- 
ceiver. In both cases the energy necessary to work the 
instrument is brought into action by a small external force 
under the control of the transmitting station. It is this pro- 
perty that enables the Vyle sounder to be worked on those 
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circuits which it is necessary to work by small impulsive cur- 


rents through a condenser or transformer. In such systems 
there is, of course, no permanent current on the line, and the 
sounders are adjusted to their most sensitive condition. The 
initial part of the signal—say, a dash—is formed by a momen- 
tary current in one direction, and terminated by a current 
in the reverse direction, the armature being held down for 
the formation of a dash by the attraction of the permanent 
magnet. 

e simplicity obtained by the use of the instrument is 
apparent in Fig. 2, which shows the connections for a simplex 
double-current circuit working from a split battery. The 
absence of the relay will be noted, and the employ ment of the 
single-current key with switch enables a number of circuits at 
each station to be worked from one split battery. 

In view of the fact that the Vyle sounder can be worked 
through condensers, the instrument becomes especially valu- 
able in preventing disturbances due to the leakage of currents 
or magnetic storms. The sounder has also been designed to 
possess а high inductance, which renders it insensible to in- 
ductive disturbances, whether electrostatic or electromagnetic. 
The new sounder is now working (direct-reading) duplex on 
the London-Glasgow cables—z.e., over 400 miles of under- 
ground work. When the sounder is adjusted no effect what- 
ever is produced by extraneous inductive disturbance, 

The figure of merit of the Vyle sounder is 1 milli-ampere, 
and, as previously stated, the working current is of the order 
of 4 to 5 milli-amperes. 

The British Insulated and Helsby Cables, Prescot, Lancs., are 
owners of the foreign patent rights for the instrument. 


THE ELECTRIC SIGNALS ON THE PARIS 
METROPOLITAN RAILWAY.* 


BY A. SOULIER. 


The Hall automatic block system, which has been adopted on the 
Paris Metropolitan Railway, comprises two quite different types of 
installation: (1) The track circuit system, in which the control of 
the block apparatus is effected by the train axles short-circuiting the 
Hall relays; (2) the pedal system, in which the apparatus is соп: 
trolled by а pedal worked by the wheels of the cars. 

Track Circuit System.—This consists essentially of an electric 
circuit. From a battery the current passes along one rail through 
a relay and returns by the other rail, as shown in Fig. 1. When a 
car comes between {һе battery and the relay, the former is short- 
circuited and the latter neutralised. The track is divided into a 
convenient number of sections. Each section is insulated from the 
next by a special insulated joint, or more simply by insulating 
certain of the ordinary rail joints. There must be as many track 
secti ons as there are signals. The sections begin at one signal and 
finish at the next, so that each insulated joint will be to the right 
of а signal and will control the putting to danger «f the same. 

Block sections which are covered by two or more signals have 
also an insulated joint at their ends. The fundamental difference 
between a block and track section consists in the fact that the 
battery placed at the end of a block section and exciting the last 
track section of that block section is connected directly to the track. 
The track section battery, on the contrary, is connected to the track 
through the relay switch of the track section in advance, to that if 
this latter is occupied, the track section in the rear will remain as 
it is with its relay neutralised, its battery current being cut off by 
the relay of tbe section in advance. In Fig. 1 R is the relay and P 
the battery. The relay contacts are shown with the relays R' and 
К”; they are closed when the relay is excited and opened when it is 
neutralised. J and J’ are insulated joints. A car on the track sec- 
tion C will neutralise the relays R and R'. If it is on section D it 
will neutralise R, R and R”. As soon as the car leaves the last 
track section of the block section, the battery P" will re-excite R, 
which by closing its contact will excite R', &c. The relays соп. 
nected across the track, which are known as track relays, can thus 
control the most varied circuits as required. 

The most general method of working is the following: A block 
section is the distance between the exits of two consecutive stations. 
As soon as a train leaves а station, it passes over the joint “j” aud 
neutralises the relay of the first track section of tlie block in advance. 
This causes an indicator to fall and a bell to ring at the station 
which the train has just left and at the station in advance. These 
rings denote, first, that a train has left the station in the rear, and 
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secondly, that a train is approaching the station in front. Thus, as When the distance between two stations is great or when the 
soon as а train is between two stations, they are both automatically | gradient requires slow operation, a supplementary or intermediate 
advised of its presence, and according to the position or colour of | signal is placed between the two stations. The circuit on the 
the indicators, the station can tell whether the train approaches or | Metropolitan is most simple, and if it does not afford so much interest 
leaves. This same relay at the same time neutralises a relay at | as a block system established on lines with complicated service, 
the station in front, which closes the circuit of the signals between | it proves in a practical fashion the security of this system when 
the two stations. This circuit cannot, however, be closed until all | applied to heavy traffic. It may be remarked that the Vincennes. 
the track relays are excited; that is, unless the block section is quite | Maillot and Dauphine. Trocadero sections have been working since 
clear. about the middle of 1900. They contain 104 signals working 20 hours 

This system has also been adopted on the Paris-Lyons-Mediter- | à day. Those on the Vincennes- Maillot section go through a cycle of 
ranée Railway between Laroche and Cravant, where it is worked | Operations every three minutes, All the signals have made a total 
in the following way: (1) The track is normally closed. (2) Atrain | Of more than 50 million movements since the opening of the line. 
on leaving a station puts to “ line clear” all the signals protecting | The Hall block system has thus ensured the safety of about 140,000 
the block section in advance of that which it is entering, if this | passengers a day for several years without any failure. 
latter is unoccupied. (8) A train on leaving a station automatically Principle. When the first wheel of the train passes on to the 
advises the station in rear that it is leaving and the station in ad- | pedal lever it raises a piston contained in a cast-iron cylinder. 
vance that it is approaching. (4) A train on passing а signal puts | After the passage of the wheels the descent of this piston is checke d 
it to "danger" and locks it in that position. (5) A train on | by a eurrent of air and it takes an appreciable time to fall back again. 
entering a station unlocks the rear section of the rear | During this time it works the switches fixed on the surface of the 
station. At this moment it is covered by а permissive disc pedal in the following way: The upper end of the piston is conical 
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and а "stop" semaphore. (6) When a train, having passed | When it rises it moves а piece pivoted on а vertical axis 
a permissive disc at “danger,” arrives at the home signal | and this piece opens or closes the switches. Connected in 
this latter will come to “line clear if the etation is free, although | the circuit is an apparatus which advises the station in advance 
the block section in front may be occupied. (7) All signals are | that a motorman has just passed a signal at danger." This indi- 
automatically interlocked with the points on the mainline. Thus, | cation is given by & bell. Each signal has a special controlli 
if any points ere half-open, all the signals will be locked at danger | apparatus, which in the case of а departure signal, or of a sign 
and no movement can bring them to “line clear." (8) Allturn-outs | between two stations, is placed at the entrance of the station 
from the principal tracks are locked, and to unlock them all signals in advance; the control of the home signal is placed at 
covering them must be first locked. (9) Each station has an indi- | the exit of the same station. Thus the statlonmaster is always 
cator with two shutters. A train approaching the station rings the | advised when the motorman of an approaching train һы 
bell and causes one of the shutters to appear; a train leaving the | committed an infringement of the rule by overrunning a signal at 
station rings the same bell and the other shutter appears. “ danger." The signal consists of а cast-iron box divided into two 
Keys placed on the same board as the indicator allow the station- 
master to operate the points, to lock the signals on one or both lines 
or only the home signals. In ‘order that the signals may be put to 
“ line clear," it is not sufficient that all keys are at autorisation, 
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Fic. 3.—SIGNAL IN USE ON THE OVERHEAD SECTIONS. 


Fig. 2.—SIGNAL IN USE ON THE UNDERGROUND SEcTIONS. 


but that no points are half-open, that the section in advance is not | compartments by a partition. The front compartment contains the 
occupied and there is no other obstacle. (10) An arrangement has | signal, the rear contains the lamps for lighting it, There are ay 
also been devised so that if a wagon in а siding should for any reason | series of incandescent lamps, so that if one becomes damaged 4 
foul the main line all the signals covering the obstacle are locked at | change-over switch allows the other to be lighted. These two oo 
danger. The system then allows all the engaging gears to be wcrked | partments are separated by a glass division. The nent 
either by the track or signal relays, and its operation is absolutely | the front of the box is pierced by two holes (Fig. 2) the 
safe. The Hall block system installed on the Paris-Lyons-Medi- | provided with white lenses. Behind the white glass 10 fan 
terrane Railway consists essentially of a track circuit between | upper half is a red glass. The indicating instrument consists ge 
stations. The relays of this circuit control those of the signal circuit. | electro-magnet whose cores are expanded into circular arcs: 
The signal circuit relays control in their turn the motor placed on | &rmature of this magnet is also circular in shape. An aluminis 
each signal, which is of the ordinary disc or semaphore type of the | disc, which when in equilibrium hangs vertically, is fixed A hen 
Code francais des signaux." armature covering the lower opening and showing “red i 

Pedal System.—On the Paris Metropolitan Railway the sole re- | the electro-magnet is excited this apparatus is attracted and und 
quirement is to leave a minimum interval, consisting of the distance | a horizontal position covering the red light and uncovering #06 Ms E 
between two successive signals, between two trains. All are absolute | In order to excite this electro-magnet the local signal relay tel 
“stop” signals and have the same meaning. They are generally | neutralised and the two relays of the signals in front must be dam * 
placed about 65 yds. before a station and at its exit. The signal also cannot show clear unless tbe track in 
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free (seeing that the two relays in front must be excited), and, 
further, unless the train has passed the signal in rear, thus neu- 
tralising the local signal relay as in the Hall track circuit system 
(Fig. 1). For open-air lines a similar type of signal known as the 
" banjo" (Fig. 8) has been adopted, but here the signal is given 
by a red silk disc covering or uncovering a window according as the 
line blocked or clear is indicated. The counterpoise of the silk disc 
is of red glass, which covers or uncovers an opening in the signal 
casing, at the same time as the silk disc covers or uncovers the first 
opening. The details of this apparatus are identical with those 
employed underground, except that the banjo instrument has two 
coils, one of low resistance for raising the movable part, the other 
of higher resistance for holding it when raised. 

It 1s to be hoped that the fear of the automatic block system will 
soon disappear in Europe when a serious trial of the Hall system 
has been made, and that little by little all our railways will apply it 
to their lines. This innovation will avoid accident, especially those 
due to mistakes of signalmen or to a wrong position of the points, 
not to speak of frequent accidents which occur with the block 
eystem itself. Accidents due to а rail or coupling breaking can also 
be avoided. The Hall system effects an important economy in up- 
keep and working expenses in a block lay out. 


THE EXPERIMENTAL DETERMINATION OF THE 
LOSSES IN MOTORS.* 


BY С. Е. SMITH. 


Summary.—In this Paper, which is divided into two sections, dealing 
respectively with continuous and alternating-ourrent motors, the author 
describes the methods in use for obtaining a separate determination of 
the iron and friction losses, and discusses the advantages and disad- 
vantages of the various methods. Special attention is devoted in the 
Paper to the testing of alternating-current motors. 


1. DirEct-CuRRENT Мотовз. 


Electrical Separation of Losses.— In 1887 Mr. Swinburne pub- 
lished his method of determining the losses in dynamos and motors. 
He distinguished between the copper losses which may be directly 
calculated, and the stray power consisting of losses due to eddy 
currents, friction and magnetic hysteresis. It is remarkable to 
notice how little this method of determining the losses in a motor 
has been improved upon in the 20 years since it was published. The 
publishers of more recent methods have only succeeded in carrying 
the separation of the losses somewhat further (always under no-load 
conditions). The assumption made in the Swinburne test, that the 
friction losses may be taken to be constant for all loads, has been 
proved by Dettmar and other writers to be true, for well-designed 
bearings, even when subjected to the stresses of a belt drive. 

A method for the more complete separation of the iron and fric- 
tion losses was proposed by Kapp and Housmant 12 years after the 
publication of Swinburne's test. 

By this method the losses occurring in the machine when running 
as an unloaded motor are divided into two parts— viz., losses which 
vary in direct proportion with the speed, and those which vary as 
the square of the speed. It is then assumed that the constant 
torque losses are due to hysteresis and friction, while the losses pro- 
ducing the slope in the current-volt curve are due to eddy currents, 
which produce a torque proportional to the speed. Those assump- 
tions have since been found not to be accurate. The torque due to 
hysteresis is probably not a strictly constant quantity, while even 
brush friction has been found not to be a simple function of the 
speed, but to depend upon the current. Further, the increased loss 
due to windage at higher speeds is not taken into account. 

A more accurate method, which is really a development of the 
last, enables the total frictional losses to be first determined, after 
which the iron losses are separated, as in the Kapp and Housman 
test. The friction losses for any speed are obtained from a curve 
showing the relation between driving watts and volts applied to the 
motor, plotted for a constant speed but variable excitation. By 
continuing this curve back to cut the vertical axis, corresponding to 
zero volts generated— t. e., zero armature induction—we obtain the 
value of the watts overcoming friction alone. In order to obtain 
the point at which the curve should cut the axis with more certainty, 
the values of the squares of the volts, instead of the voltage, may be 
рое horizontally. The lower points on the curve are thus 

rought nearer to the vertical axis. 

By obtaining a number of such constant-speed curves for a range 
of different speeds, a curve of friction loss may be obtained, each 
constant-speed curve furnishing one point upon the friction curve. 
From the friction curve may now be obtained the current supplying 
the friction torque. By subtracting the current Overcoming friction 
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* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers. 
t The Electrician, Vol. XXVI., р. 699. 


from the curve of total current obtained in the Kapp and Housman 
test, we determine the iron loss current alone. This remaining 
current may then be separated into eddy current and hysteresis 
components as in the former method. 

Incidentally it may be noticed that the iacrease with speed 
occurring in the friction current determined as above must be due 
to windage. The separation of the losses by this method gives very 
good and consistent results when carefully carried out. The 
method has the great advantage that no second machine is required ; 
it is, however, so laborious that its usefulness is much restricted. 

Use of Auxiliary Motor.—The uso of an auxiliary motor to drive 
tbe machine under test forms one of the simplest and most direct 
methods of measuring the no-load losses of a machine. Їп this 
method the no-load losses of the auxiliary motor are measured and 
subsequently subtracted from the power supplied to it when driving 
the machine to be tested, allowance only being made for change in 
C?R loss. From the point of view of accuracy, the method suffers 
from the introduction of the losses occurring in the driving motor, 
en must in each case be measured with the losses to be deter- 
mined. | 

Load Tests of Efficiency. Methods directed primarily to the 
measurement of efficiency under load rather than the determination 
of the losses will not be considered to come within the scope of 
this Paper. The Hopkinson tests will not, therefore, be referred 
to, as they are not primarily directed to the separate determination 
of losses, and, in fact, necessitate assumptions as to the distribution 
of losses between two machines which at best are only approxi- 
mately true. 


Retardation Methods.—A number of methods for separating the 
losses in а motor or generator, all depending on the study of the 
retardation curves of an unloaded machine, have been widely 
adopted, and are described in many text-books dealing with the 
subject of testing electrical machinery. The machine to be tested 
is run up to full speed, or to a speed slightly higher than full speed, 
and the armature is then disconnected from the source of power. 
The machine will be brought gradually to rest under the influence 
of the forcer opposing its rotation. These forces are due to the 
frictional and iron lossea which occur in the rotating machine. Tho 
kinetic energy lost per second is then the power overcoming the 
losses. By plotting & curve of speeds on & time base, the rate of 
change of speed, and consequently the rate of change of kinetic 
energy, may be deduced when once the kinetic energy at any single 
speed has been determined. 

The chief variations in the form of the experimental determina- 
tion of losses by this method are to be found in the methods adopted 
for the determination of the moment of inertia. "These are in out- 
line: (1) By time of torsional vibration, the armature being sus- 
pended by а bifilar suspension of wire rope. (2) Measuring the 
time of retardation of the armature with and without the addition 
of & disc of known moment of inertia. Tho alteration in windage 
loss is likely to affect the accuracy of this method, (3) А com- 
parison of the electrical power taken to maintain rotation at а 
certain speed with the rate of retardation when allowed to retard at 
the same speed from a higher speed. (4) Allowing the machine to 
retard from a high speed, both with and without an added retarding 
force obtained by allowing the armature to generate current in a 
resistance connected across its terminals. (5) Similar to the last, 
except that the added torque is produced mechanically by applying 
а brake, instead of electrically. 

To these methods might be added the coupling of the machine 
to another whose constant has already been determined. From 
measurements of driving power required by the coupled machines, 
and from the retardation curve of the combination, the constant 
for the second one may be found. 

An excellent method of taking the retardation curves where the 
time of retardation is short has been brought to my notice by my 
friend Mr. U. A. Oschwald, B.A. According to this method the 
curves were traced automatically by the Hospitalier ondograph, 
which was used as arecording voltmeter, The synchronous motor 
of the ondograph was driven by an alternator working at a constant 
speed, whereby the drum carrying the records was rotated at a 
uniform speed, making the horizontal scale of the record proportional 
to time. By an ingenious arrangement, the galvanometer of the 
instrument, which produced the vertical motion of the recording 
needle, was connected to the terminals of the machine experi- 
mented upon in series with a voltmeter, which served as a 
series resistance for the galvanometer movement, and also 
made it possible (by merely closing a switch) to determine 
the value of the vertical scale of volts upon the chart. A 
simple form of recording voltmeter might be substituted for the 
ondograph, but it need hardly be said that the recording instru- 
ment must be most carefully chosen, in order that friction of the 
pen or uncertainty in the speed mechanism may not render the 
results valueless. 

Employment of a Flywheel to Increase the Inertia.— Since the 
losses in small motors are relatively high, and the inertia of the 
armature is relatively low, the method can only be made applicable 
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to such machines by making the readings automatic as just 
described, so that retardations of very short duration may be ob- 
served, or by increasing the time of retardation by increasing the 
inertia of the rotating parts—for instance, by mounting a disc, or 
beavy pulley, on the shaft in place of the ordinary pulley or coupling. 
The addition of a moderate weight to the shaft will probably 
not increase the friction losses in the bearings, but will add to the 
loss in windage. A correction for this increased loss due to the 
added weight may easily be made by running the motor at the same 
speed first with and then without the additional weight: the dif- 
ference between the two driving powers would then represent 
increase in loss due to this cause. 


Experimental Determination of Stray-power Losses under Load.— 
One of the principal objects which I had in view in employing a 
flywheel to obtain load curves on a motor was to see if it was possible 
by this method to obtain the value of the stray-power losses of a 
loaded machine, so as to compare them with the stray power at no 
load, which is measured comparatively easily by the several methods 
already summarised. 

The author describes a series of experiments which show a 
definite, but small, increase in the stray-power losses with load in 
the case of the machine experimented on, apart from increased loss 
due to contact resistance. 

Use of Separate Flywheel in Test Room.— For machines of small 
size, the heat run in the test house is most suitably and economi- 
cally carried out with the machines coupled in pairs, as for a Hop- 
kinson test. Asis well known, this test does not give good results 
for the efficiency of machines of less size than 10-15 kw., since 
in calculating the efficiency trom the observations, the losses 
in the two machines must be assumed equal, or else the efficiencies 
of the machines must be taken as equal. Neither of these assump- 
tions is justified in the case of small machines when driving one 
another under load. It is therefore suggested that after the usual 
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Fic. 1.—COMPARISON oF VALUES OF ARMATURE Dror ror MACHINE 
ACTING A8 GENERATOR AND MOTOR. 


Armature Drop in Volts. 


heat run has been taken, such machines should be coupled to the 
flywheel and an acceleration curve taken, at constant full-load 
current. The necessary connections are of the simplest character, 
and the time required for the observations would only be a couple 
of minutes. The characteristics and frictional losses of the flywheel 
would be known, and it would, therefore, be easy at any time to 
calculate the efficiency of the motor from the acceleration curve. 
The author shows that a flywheel about 5 ft. diameter, with a rim 
6 in. by 6 in., would, allowing 1 min. for the time of acceleration, 
permit of motors up to 150 н.р, being tested. It is not suggested, 
however, that motors of that size should be so tested. 


Determination of Armature Drop.—If, while the motor is driving 
the flywheel, the armature circuit is suddenly opened, the terminal 
voltage will at once fall to the voltage which the machine will have 
when working as a dynamo on open circuit at the speed at which 
itis then running. Theinertia of the flywheel maintains the speed 
sufficiently constant for the drop of voltage on opening the circuit to 
be easily observed. 

If the armature circuit is opened while the machine is being 
driven by the flywheel and while, it is then acting as a generator, the 
terminal voltage rises, by an amount equal to the armature drop, to 
its no-load value. It is thus easy to determine very exactly the 
armature drop due to any current, and also to find its amount for 
any brush position and speed. 

In taking the retardation curves, it was thought at first that in 
order to obtain the speeds of the motor while retarding or accelerating 
it would be sufficient to obtain the armature drop at several speeds 
for each value of the constant current, and, after subtracting this 
drop from the terminal voltage, or adding it to the terminal voltage, 
to take the resulting voltage as being proportional to the speed. 


This was afterwards found not to be admissible in the case of the 


motor experimented upon, as the strengthening of the main field 
when the machine acted as a motor with brushes displaced slightly 


backwards was not equal to the weakening effect of the same arma. 
ture reaction ampere-turns when the machine was running asa 
generator. This effect was probably specially marked in the case of 
the machine used for these experiments, because of the high satura. 
tion of the pole tips. It was further found that, even with the 
brushes set in the neutral position, it was not possible to depend on 
obtaining exactly the same value of the armature reaction drop when 
accelerating and retarding. 

The considerable divergence from proportionality between speed 
and terminal voltage is shown on the curves given in Fig. 1, where 
the armature drop is shown, as measured by opening the armature 
circuit at various speeds. The brushes in this case had a backward 
displacement of about 14 segments of the commutator. With a 
forward lead of the same amount the upper (retarding) curves 
became practically horizontal and the accelerating curves sloped 
downwards, making about the same angle with the retarding curves 
as those shown in Fig. 1. 

As а result of this effect I decided in my experiments to measure 
the speeds by using a small auxiliary generator having constant 
excitation coupled to the shaft of the flywheel. | 

The curves shown in Fig. 1 are not without interest, as showing 
the extent to which the armature drop in a machine may depend 
on the direction of the armature current. They also show that it 
would not be correct in such a case to assume the volts generated in 
the armature to vary in simple proportion with the speed. 

It may be well to enumerate the special points mentioned above 
in connection with the use of a separate flywheel employed as an 
inertia load: (1) By using a flywheel a motor may be tested under 
load, the output being accurately determined by observations of 
speed and time only ; (2) Acceleration curves taken in this way on 
the same flywheel might form a direct check on the satisfactory con- 
struction and adjustment of motors without further calculation ; (3) 
The use of combined acceleration and retardation curves forms the 
most satisfactory method of determining the constant” of the 
rotating system ; (4) By the use of these curves the losses or 
efficiency may be determined without evaluating the constant; (5) 
The employment of a flywheel affords a means of determining the 
stray power losses of а loaded machine; (6) The armature “ drop 
is readily determined on the machine when acting either as generator 


or motor. 
(To be concluded.) 


CORRESPONDENCE. 


RESTRICTED-HOUR SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I was very interested in reading your leading article 
on “Peak Loads in Electricity Supply” in your issue of 
August 16th. You refer to the value of restricted-hour supply 
as a means of reducing the peak load and improving бепегагу 
the working conditions. It is quite possible that electrolytic 
work, such as you mention, may be obtainable in some towns 
on the restricted-hour system, although such work in all pro- 
bability would call for a 24-hour supply, and there woul be 
thedifficulty you mention of shutting down during the restric 
hours. 
I am a very strong believer in the principle of power supply 
on the restricted-hour system, and I feel sure that every 
undertaking would, to a more or less extent, find а cortam 
proportion of its consumers willing to accept this system, { 
they were conceded a sufficiently low price to attract them. А 
will be found that many users of power can, without ^ : 
slightest difficulty, take their power supply at times 0 in 
than the restricted hours, and it only requires a reduce 
the price per unit to induce them to conform to this. In 
cases I do not refer to the ordinary factory, but to the e 
users.of power where the work has not to be underta а 
strictly between the customary working hours. In ee 
towns the amount of power thus obtainable may be . 
even one can restrict a tenth of the total, there is no qué 
about its advantages. “tle more 
The restricted-hour supply system was initiated a little m 
than a year ago in Burton-on-Trent, and its effect on OUT x 
year's return was most marked. The introduction of this syste 
caused several of our important power users to at once ^ 
to it, with the result that, although we had further conn 
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last Christmas time, compared with the year before, 220 H.P. 
in motors and 30 kw. in lighting, the peak on the station only 
increased 19kw. Another important advantage obtained was 
the postponement of an extension of plant, and in all proba- 
bility high-tension feeders, for some two years, instead of this 
being immediately required. The output at the end of the 
last financial year for motor and heating units increased from 
103,000 to 260,000. The load factor at the station, exc:usive 
of traction supply, was improved from the low figure of 9:67 
to 12-7, or an increase of over 30 per cent. The results at the 
end of the present financial year will be considerably more 
marked, as we shall probably more than double last year's 
output of motor units without any appreciable effect on the 
peak beyond that due to the additional lighting connected. 
The price charged for this supply is ld., varying down to 
1d., per unit, according to quantity, and these low prices have 
been the means of attracting many consumers who would 
never otherwise have been obtainable. With the elimination 
of all station and mains capital charges, other than those due 
to extensions or service connections, &c., directly required for 
these motor consumers, the rate of profit on such a supply be 
comes undoubtedly much higher than that usually obtainable. 
With some 750 H.P. in motors and heating connected nearly 
5 per cent. of this is on the restricted-hour principle. It has 
been argued that it is impossible to get users to consider such a 
system. I must contend that this need not be the case, as we 
have several works here who have altered their hours to suit 
our requirements, although, of course, it must be admitted 
there are many cases where such a course cannot be agreed to. 
I think that if this system was more seriously considered than 
at present there would be found a big field for extensions in this 
direction, which would help to improve the economical run- 
ning of the station, and minimise the frequent increase in 
capital expenditure and the difficulty in meeting the annual 
charges connected with same.—I am, &c., 
Burton-upon-Trent, Aug. 22. 


7 


P. J. PRINGLE. 


WIRELESS TELEGRAPH SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your issue of July 19 you describe and illustrate 
an unearthed horizontal receiving loop for wireless signals, 
described by Mr. С. W. Pickard. This device and description 
is identical with that for which U.S. Letters Patent were 
issued me on October 11, 1904, No. 771,819, filed May 28, 
1904, notably as shown in Fig. 3 of that patent. 

In that patent I not only describe the horizontal loop, 
but the single and double horizontal receiving ‘‘antennz ” 
concerning the re- discovery of which by Mr. G. Marconi so 
much was printed last year. These antenne I showed 
mounted on a vertical axis so as to act as “localisers” to 
determine the direction from which the signals were coming. 

Nearly a year previous to the issue of this patent I had 
discovered the remarkable selective powers of a horizontal (or 
approximately horizontal) wire, either grounded at one end, 
or unearthed and the receiving device located at its middle 
point. The horizontal, unearthed loop was an immediate 
outcome of the first discovery. 

New York, Aug. 13. LEE рк. FOREST. 


[Dr. de Forest encloses with his letter the specification 
referred to, which relates to apparatus and devices for localis 
ing or determining the direction of a station which is emitting 
wireless signalling waves, the object of the invention being to 
improve and simplify such devices. "The figures in the speci- 
fication wereproduce. Fig. 3 is thus described :— 


In Fig. 3 I have shown a device Jike that of Fig. 1, excopt that I have 
made а direct connection between the extremities of the two parts 
A aud A’ of the collecting-oonductor, thus forming a closed circuit 
containing therein the wave-sensitive member D. This return con- 
mection A? need not be separated any great distance from the parts 
A“ and A?, but may, if desired, be somewhat separated therefrom. In 
any event I prefer that the horizontal component be much the greater of 
the two, as this is what I principally rely upon in the arrangement for 
producing the desired effect. 

It is not necessary that the collecting-conductor be proportioned to 
the wave-length. In fact, considerations of convenience and practical 
operation will limit their length. I have also found that a great length 


cient for the practical needs of most cases. As the waves pr along 
the conductor variations of potential are produced therein, which varia- 
tions are communicated to the wave-sensitive member, and produce indi- 
cations which when varied by swinging the horizontal conductor enable 
the direction of the transmitting station to be judged. | 
In the operation of the device, as herein shown, the maximum indica- 
tion will be obtained when the direction of the collecting-conductor cor- 
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responds with the direction of propagation of the signal-waves and the 
minimum indication at 90 deg. from this. 

The description of Mr. G. W. Pickard’s loop, which appeared 
in our issue of July 19th, was extracted from the Electrical 
Eo ET. New York, and was duly credited to that source.— 

D. E. 


PARLIAMENTARY INTELLIGENCE. 


Patents and Designs Bill—In the Committee stage of this Bill in the 
House of Lords on Saturday last, the Marquess of Salisbury moved the 
omission of clause 7, which gave the Controller power to refuse an appli- 
cation for a patent if he thought the patent had been anticipated. He 
protested against a bill making a most important innovation being sub- 
mitted to the House in the last days of the Session. 

After the Lord Chancellor’s reply, the amendment was negatived. 

The Bill then passed through Committee with the Government amend- 
menís. 

On Monday the Bill, as well as the Patents and Designs (Consolidation) 
Bill, were read а third time and passed. 

Royal Assent.—On Aug. 21 the Royal assent was given to the follow- 
ing new Acts of Parliament :—Aberdeen Corporation Electricity, Oxford 
and District Tramways, London County Council (Tramways and Im- 
provements), Glasgow Corporation. 


LEGAL INTELLIGENCE. 


— — 
Ozonair (Ltd.) v. Craig. 


Last week Sheriff. Substitute Davidson, of Glasgow, delivered judgment 
in this action by plaintiffs against Mr. J. Richardson Craig, jun., of Glas- 
gow, for alleged infringement of patent. Plaintiffs are holders of letters 
patent for the manufacture of ozonising apparatus, and defender is 
patentee of an invention for the production of ozone for commercial 
purposes by the silent discharge of electricity. Plaintiffs alleged that 
defender had made and sold apparatus which in substance copied their 
invention. 

The Sheriff-Substitute dismissed the action as irrelevant, upon 
the ground that the intention of sec. 29 of the Patents Act, 1883, 
was obviously to prevent a party from coming into Court with a general 
averment that something was an infringement of his patent. Plaintiffs 
merely alleged that defender had made and sold apparatus which in sub- 
stance copied their invention, or the invention assigned to them. By the 
act plaintiffs must give particulars of the breaches complained of, but it 
could not be said that there was anything whatever in the shape of par- 
ticulars supplied in that case. 


Proposed International Exhibition at Manchester.—A depu- 
tation waited upon the Lord Mayor of Manchester (Mr. J. Harrop) 
on Tuesday to urge him to take steps for the organisation of an 
international exhibition in Manchester in 1910. Mr. Harrop’s 
reply was favourable, but a further meeting will be held to settle 
the general outline of the scheme, and to obtain guarantees from 


of conductor is not necessary in order to secure satisfactory results suffi. | merchants and traders before a town's meeting is called, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Walsall Corporation invite applications for the appointment of 
electrical engineer for their electricity undertaking. Commencing 
salary £400 per annum, to be increased to £450 by additions of £25 
for each two years of approved service. Applications to the town 
clerk (Mr. John R. Cooper), Council House, Walsall, by Sept. 9. 
See an advertisement. 

Applications are invited for the position of chief lecturer in elec- 
trical engineering at the Bradford Technical College. Commencing 
salary £200 per annum. Particulars of duties and forms of appli- 
cation may be obtained from Prof. G. F. Charnock. Applications 
to the secretary of the Education committee (Mr. Thos. Garbutt), 
Education Office, Manor-road, Bradford, by Sept. 16. See also an 
advertisement. 

A selling representative is wanted for a first class firm, to ener- 
getically push the sale of rheostats, starters, circuit-breakers, &c. 
See an advertisement. 

An instrument maker is wanted, with experience in the suspend: 
ing and handling of delicate electrical instruments. See an adver- 
tisement. 

The resident engineer of an electricity supply and tramway 
station has a vacancy for a premium pupil. See an advertisement. 


Mr. Hilton Walker has been promoted to the position of engineer- 
in-charge at Huddersfield electricity works. 

Mr. H. B. Woodford, of the Isle of Wight Electric Light Co., 
has obtained an appointment on the staff of the Shanghai Municipal 
Electricity Works and leaves England on Sept. 30. 


EDUCATIONAL NOTICES. 


University of Birmingham.—The engineering courses in this 
university extend over four years, and students who enter after 
matriculation and who pass successfully the examinations at the end 
of each year will be entitled to the degree of B.Sc. in that branch 
of engineering to which they devote themselves. The technical 
engineering classes include lectures on the strength of materials, 
theory of steam, gas and other heat ongines, hydraulics, machine 
design, strength of structures, distribution of power, drawing (in- 
cluding the design of tools), prime motors, dynamos and other 
forms of machinery. The courses in civil engineering include con- 
structional work in masonry and steel, railway work, &c., with 
practical surveying in the field throughout the summer term. In 
the engineering огу the work will include the determination 
of the strength of materials, including compressive, bending, ten- 
sile and tortion tests, experimental study of the steam engine and 
boiler, frictional efficiency tests, the flow of water over wires and 
through orifices, &c. There will be lectures and demonstrations on 
all branches of electrical engineering, and the work in the electrical 
laboratory will include testing of continuous and alternating- 
current machinery, electrical instruments, meters, lamps, batteries, 
&c. The session 1907-8 commences on Oct. 1. Full particulars 
can be obtained from the Secretary. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 80 to Oct. 5. Toe 
term opens on Oct. 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. Н. Pruen, Armstrong College, 
Neweastle-on-Tyne. 


University College, Bristol —The 1907-8 session begins on 
Oct. 1. There are lectures on inorganic, organic and physical 
chemistry, and the laboratories are fitted with the most recent im- 
provements for study and research in chemistry and metallurgy. 
Prospectuses, &c., from Mr. James Rafter, registrar and secretary. 


Glasgow and West of Scotland Technical College.—The 
session begins on Monday, Sept. 28, in the new buildings. The 
diploma of the colle2e is granted in civil, mechanical and electrical 
engineering, mining, naval architecture, chemistry, metallurgy, 
mathematics and physics. The courses of study extend over three 
sessions, and holders of the diploma are eligible for the degree of 
B.Sc. in engineering of the University of Glasgow after attendance 
for at least one session at prescribed university classes. "There are 
new and well.equipped laboratories in the departments of physics, 
chemistry, technical chemistry, metallurgy, mechanics, motor- 
power engineering, electrical engineering, &c. The preliminary 
examination begins Sept. 16. Calendar (price 1s. 4d.) and pro- 
spectuses (gratis) from the Secretary. 


Hackney (London) Technical Institute.—The next session 
commences on Sept. 23. Evening lectures and laboratory courses 


are held in electrical engineering subjects, including electrical 
measurements, dynamos and motors, alternating currents, electrical 
design, &c. Prospectuses, &o., from the Principal, Dalston-lane, 
London, N.E. 


Northampton Polytechnic Institute.—The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com. 
mercial workshops апа extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms, 
Particulars as to fees, &c., can be obtained at the Institute, St. John's 
street, Clerkenwell, E.C., or on application to the principal, Dr. R. 
Mullineux Walmsley. 


Sunderland Technical College.—The Education committee of 
Sunderland Corporation have decided to expend £10,000 in extend- 
ing the Technical College by adding a day training college and 
engineering laboratories. 


Tuition by Correspondence.— Prof. Andrew Jamieson, 
M. Inst. C. E., M.I.E.E., (16, Rosslyn-terrace, Kelvinside, Glasgow), 
prepares pupils, by correspondence, for all examinations in mecha- 
nical, electrical and engineering science. Prof. Jamieson's 
announcement appears on another page. 


Accrington Tramways Award. The Board of Trade Arbitra- 
tor (Sir Colin Scott Monorieff) has issued his award in regard to 
the purchase of the undertaking of the Accrington Steam Tramway 
Co. by Haslingden and Rawtenstall Corporations. 

For 80 much of the undertaking as lies within Haslingden £14,203 has 
been awarded, the company claiming £24,203. From Rawtenstall the 
company asked £7,375, and are awarded £4,252. The Corporations bear 
the costs. Haslingden propose to commence electrifying the system 
soon after Christmas, anal meanwhile are negotiating with Accrington 
and Rawtenstall Corporations as to through running powers. 


Aldershot.—Electric lighting mains have been extended to the 
Manor Park estate, an important residential area in this town. The 
Council are advertising for tenders for cables, troughing, &c. (See 
р. хі.). 

Australasia.—The “ Australian Mining Standard” states that 
Balmain (N. S. W.) Council have accepted the proposal of Kenway & 
Co. to supply electricity for public lighting at 444. and for power at 
14d. per unit and to erect a destructor and Pur refuse at 2s. per load. 


Brazil.—Into the port of Bahia there was imported in 1906 elec- 
trical machinery to the value of 458,458 milreis, showing small in- 
creases over 1905 and 1904. 


British Commercial Attaches and Agents.— In a recent report 
by Sir Eldon Gorst and Mr. H. T. Llewellyn Smith on the system 
of British Commercial Attachés and Commercial Agents it is stated 
that the expectation that British firms would utilise the services of 
these agents for conducting special inquiries at a distance has not 
been realised. А large number of applications for commercial in- 
formation have, however, received attention. The present arrange. 
ments for commercial agents are temporary and provisional 
and there is no reason (says the report) why their functions should 
not be equally well discharged by the consular staff, strengthened 
where necessary for that purpose. 

The following recommendations are made :— 


1. The existing commercial attachés residing in European capitals, 1n- 
cluding the present commercial agent in Russia, who should be made a 
commercial attaché, to have their headquarters in London, and to divide 
their time bətween special investigations abroad, particularly in districts 
of interest to British manufacturers, work in the Board of Trade or the 
Commercial Department of the Foreiga Office, and visits to manufac- 
turing distriots in the United Kingdom. This measure would not be 
applied to the commercial attache at Paris, as it would not be racticable 
to make any change in the position of Sir H. A. L-e, who holds the dual 
appointment of commercial attaché and Resident British Director of the 
Suez Canal Co. in Paris. 

In view of the very wide areas which are at present assigned to com. 
mercial attachés, it would not be appreciably more inconvenient that 
they should start on their travels from London than from any other centre, 
while the value of their inquiries would be greatly increased if definitely 
directed to special objects by instrustions from the Department or from 
the Commercial Intelligence committee, or by the experience gained In 
systematic visits to British commercial centres. An additional advan- 
tage would be that it would be unnecessary to define rigidly the districts to 
be covered by each commercial attaché, who might be direoted from time 
to time to travel in any country with whose language he was acquainte 

2. The commercial attachés at the more distant posts and in e 
countries where special qualifications other than commercial are the chie 
requirements, such as Turkey, China, &»., to continue to have their Tg ] 
quarters in those countries, but to be relieved as far as possible of H 
current commercial work at the Embassies and Legations, to be гш 
to move about freely within their districts, and to pay periodical и : 
on duty to the principal centres of industry in this country, 877. 1. 
departments charged with commercial matters. Those visits shoul 


THE ELECTRICIAN, AUGUST 30, 1907. 


annual in the case of the commercial attaché at Constantinople, and at 
least biennial in that of the commercial attachés in the Far East. 

3. The present temporary arrangements for commercial agents to be 
discontinued, and the functions now performed by those agents to be 
assigned to the members of the Consular Service, which must be increased 
in places where the commercial work necessitates such a course. It is 
clear that, owing to the increase of commercial inquiry at New York, the 
Consulate-General cannot dispense with an extra officer, and that a 
salaried consular officer would be required in Switzerland to take the 
place of Mr. Milligan. 

4. The current commercial business of the diplomatic missions, includ- 
ing many of the duties hitherto carried out by the commercial attachés, 
to be in charge of a specially selected member of the diplomatic staff, 
designated by the head of the mission, and receiving a sp:cial allowance 
whilst actually discharging his functions. It is estimated that an annual 
sum of £1,000 would cover the necessary expenditure. It is important 
that the member of the staff selected for this purpose should, while во 
acting, have some distinctive title such as Secretary in Charge of Com- 
mercial Matters," so that the commercial community may clearly realise 
that there is a special officer in each mission with whom they can com- 
municate direct on commercial questions, 

Chichester.— Mr. Horace Boot (who is retained by Tunbridge 
Wells Corporation as their consulting engineer) has been ap- 
pointed consulting engineer to prepare plans, specitications, &c., for 
the Chichester Electric Light & Power Co. 

City of London.— In the annual report of the city engineer (Mr, 
Frank Sumner) it is stated that the number of arc lamps used for 
street lighting is 449, each costing £26 per annum. 

The total length of city subways is 1 mile 947 yds. ; electrio light con- 
duits, nearly 5 miles; pneumatic tubes, 1 mile 1,353 yds.; and tele- 
graphs and telephones, 2 miles 1,145 yds. All overhanging clocks should 
(Mr. Sumner thinks) be synchronised; at present it is a rarity to find 
two alike. 

Customs Duties.—The New Zealand Government propose to in- 
crease the import duty on electrical machinery and appliances from 
10 to 20 per cent., ad val. | | 


Damages against an American Electric Lighting Со. —Тһе 
“ Western Electrician” for Aug. 10, reports an action in New York 


where an insurance company obtained a verdict for damages by а. 


fire alleged to have been caused by defective wiring. 

The action, which was originally tried before Mr. Justice Truax in 
December, 1906, was brought by the Continental Insurance Co. against 
the New York Gas, Electric Light, Heat and Power Co. and others. 
Plaintiffs contended that a building was destroyed by a fire which was 
started by the contact of a secondary wire upon a tin roof, or cornice, the 
wires having sagged on account of the negligence of the electric lighting 
company. Plaintiffs also attempted to prove that a transformer was 
faulty, but it was shown (and ultimately admitted by plaintiffs) that it 
was in perfect order and no trouble could have resulted on account of its 
condition. Noevidence was given to show that more than one wire 
touched the roof, or in what condition the secondary wires were elsewhere. 
The electric light company contended that only one wire touched the tin 
cornice, and that under such conditions no fire could have resulted; that 
the cornice was . rusted, and that the fire burned outward 
rather than inward. Experts for the National Electric Light Association gave 
evidence that an are would not have lasted long enough to burn a hole in the 
tin and set fire to the wood, because the fuses in the transformer would have 
melted. Inspectors from the Board of Fire Underwriters and city inspectors 
testified that the wiring was in good condition when installed, and was 
put up іп a proper manner. Employés of the electric light company also 
proved that when the wires were first installed, and several times pre- 
vious to the fire, they were all in good condition. The question before 
the jury was whether the electric light company had been negligent in 
allowing its wires to sag and rest uninsulated upon the tin cornice. 

The jury decided that the company was negligent, and judgment was 
given for plaintiffs. Defendants appealed to the Supreme Court of New 
York State, but the decision has been affirmed. 

Electric Traction in the Caucasus.—4A project has been laid 
before the Russian Government for constructing an electric railway 
across the Caucasus mountains from Deslan to Vladikavkas on to 
Tiflis in Transcaucasia, a distance of 135 miles. The railway would 
be laid down within 44 years of the date of the concession, which 
would be for 80 years. 


Electro-Chemical and Electro-Metallurgical Industries in 
France. Reporting upon the trade of the Lyons district of France 
for 1906, Mr. Consul Vicars states that the electro-chemical and 
electro-metallurgical industries continued to make good progress in 
1906. An addition of some 5,000 n.r. has been applied to the pro- 
duction of aluminium and about the same increase for carburet of 
calcium, These increases have been obtained by the completion of 
existing hydraulic works, but 1907 will witness the harnessing of 
further waterfalls in the service of these industries, not only in the 
Alps, but also in the Pyrenees. The use of white coal" has 
attained remarkable development in South-Eastern France within 
the last few years. 

The production of aluminium (he continues) has especially made rapid 
strides of late—from 1,647 metrio tons in 1904 to 1,905 metric tons in 
1905 —and though the actual figures of actual production for 1906 are not 
yet асзевзіЫе, the export alone increased by over 50 per cent. compared 
with the previous year, 80 that the rate of progression in production was 
at least maintained. The extraction of bauxite, the raw material of alu- 
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minium, has risen from 75,000 metric tons in 1905 to 103,000 metric tons 
in 1906. A large part, however, of the quarried bauxite is of no use for 
the manufacture of aluminium and is employed for making fire-proof 
ware. The water power employed in the various chemical industries in 
1906 amounted in the aggregate to 100,000 H. P., distributed as under :— 
Aluminium 35,000 R. p., carburet of calcium 25,000 H. P., chlorate of potas- 
sium or sodium 15,000 H. p., metallurgic products, steel 22,000 н.р., soda 
chlorine, hypochlorates 1,000 H. p., and various 2,000 H. p. 

The success of the Société Grenobloise de Force et Lumiere in bring- 
ing water power 112 miles from Moutiers to Lyons has given birth to a 
scheme for bringing many thousands of horse-power from Dellegarde 
(Ain), on the Rhóne, to Paris. 

The production of nitrates is about to be revolutionised by the manu- 
facture of cyanamide and nitric acid inan electric furnaces. Cyanamide is 
obtained by the action of nitrogen upon carburet of calcium ia the tem- 
perature of the electric furnace. This substance in the soil turns into 
salts of ammonia and can thus enter into competition with the sulphates 
of ammonia produced in gas and sewage works. A cyanamide factory is 
being established in the district of the Tarentaise, The production of nitric 
acid in the electric furnace by the direct union of oxygen, nitrogen and 
steam is carried on in a Norwegian factory. The nitric acid, neutralised 
by lime, gives solid nitrate of lime, which may be advantageously used 
in place of nitrate of soda for agricultural purposes. When it is re- 
membered that France imported 241,272 metric tons of nitrate of soda 
in 1906, it is clear that, if the net cost can be kept sufficiently low, this 
new industry has a great future. So far, however, only samples of 
cyanamide and nitrate of lime have reached France, but it is announced 
that large works are being organised in Germany and Italy for the pro- 
duction of cyanamide and in Norway for nitrate of lime. 

Phosphates of soda and oxygenised water are coming into more general 
use for dyeing purposes, and a factory has been established in Lyons for 
producing oxygenised water by а new process, in which bioxide of sodium, 
produced in an electric furnace, is used instead of bioxide of barium. 


Gutta-Percha Substitutes.—It is reported that the Boissac 
Works at Lyons (France) are introducing new products as substi- 
tutes for gutta-percha for insulating purposes. 


Huddersfield. — The Corporation have resolved last week to 
apply for sanction to the adoption of the three-phase system of 
supply, generation at 6,600 volts, transformed to 400 volts on con- 
sumers' premises for power. "Various tenders for requirements at 
the electricity works (set out in another column) were accepted. 


Light Railways.—The County of Hertford Light Itailways 
(Watford and Bushey Extension, &c.), Order, 1907, has been sub- 
pm to the Board of Trade for confirmation. Objections by 

ept. 21. . 


Limerick. — The following comprehensive resolution was passed 
at the last meeting of the Corporation anent a matter of electrical 
interest at the generating station: 

That while expressing the utmost reprobation of the recent conduct of 
Mr. Kelleher, and approving the action of the Electric Light committee 
in sanctioning his suspension by the borough electrical engineer, we, 
having read all the minutes bearing on the question and fully considered 
all the facts and circumstances of the case, recommend to the Council 
that it be referred back to the Electric Light committee to inflict such 
pecuniary punishment on Mr. Kelleher as advisable, recommend that the 
action of the Whole House committee in reinstating him be confirmed, 
and we also recommend that the Council should declare to the Electric 
Light committee that Mr. Rooney has not been elected to and does not 
fill the position of assistant engineer at the electricity works, and that 
the Electric Lighting committee should take such steps as in its opinion 
may be necessary to put an end to the friction at present existing at the 
works by an equitable distribution of the work between the assistants there. 

L.C.C. Tramways.—The proposal to equip the tramway route 
from Aldgate to Bow on the “ С B." surface contact system is 
meeting with opposition from West Ham and East Ham Corpora- 
tions and Leyton and Ilford Councils. The objections are raised 
in view of the necessity for through running from the City to the 
districts of the Essex local authorities above mentioned, whose 
lines are equipped on the overhead system. 

A system of medically examining the Council's tramway em- 
ployés has been initiated, and meetings have been held at which 
the employés have passed resolutions protesting against the inno- 
vation. It has been decided to postpone carrying out the order 
until October. | 


- Lourengo Marques.—An interesting report on the trade of this 
division of Portuguese East Africa has been issued. In this report 
Mr. Vice-Consul Horsfall of Inhambane states that it was con- 
fidently anticipated that the Government of Lourenco Marques 
would have taken action in the matter of the construction and 
working of a light railway from the head of Delagoa Day (Matamba) 
to Imharrime, some 50 miles south-west of Inhambane, and thence 
ultimately to the west to tap the northern districts of Gazaland. 
The scheme has long been talked about, and would open up а 
large and fertile district which is waiting for light railway connec- 
tion to afford transport facilities to what might become one of the 
most prosperous of the Portuguese possessions. 

Electrical and telegraphic material imported into Lourenco 
Marques in 1906 was valued at £1,918, the bulk of which (41 tons 
weight came from the United Kingdom. There was, in addition, 
landed at Lourenco Marques for transit to the Transvaal, &c., 
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electric and telegraphic material to the value of £75,267, represent- 
ing a large increase over former years. The United Kingdom 
stands for £61,278 of these imports, Germany £18,878. The value 
of railway material imported at Delagoa Bay for transit was 
£418,148, of which the United Kingdom and British possessions 
stand for £318,500, Germany £81,450, Dutch possessions £11,287. 


Municipal Electrical Association.—Southend Council have in- 
vited this association to hold its 1908 annual conference at Southend. 


Municipal Tramway Employes and Friendly Societies.—The 
general manager of the Manchester tramways (Mr. J. McElroy) 
recently drew up & report on the condition of the sick and benefit 
society for the employés of the tramways department, and recom- 
mended the Tramways committee to put the fund on & sound 
financial footing. The Manchester and Salford United Friendly 
Societies’ Council have taken the matter up and held a special 
meeting on Tuesday when the following resolution was passed. 

That this meeting of the Friendly Societies’ Council, representing 
nearly 50,000 members of friendly societies, respectfully protests against 
any sick and benefit society being established on the lines suggested by 
the report of Mr. McElroy, as to subsidise such society from the revenues 
of the tramways would be manifestly unfair to the many friendly societies 
at work in the city, and we believe would be detrimental to the interests 
of the citizens at Jarge. Also that the Tramways committee be requested 
to receive a deputation with reference to the matter. 

Councillor Gilchrist, who presided at the meeting, explained that the 
tramway employés formed a society in 1902, and there were now 
1,614 members. Since its formation the society had paid £6,000 
in sick and funeral allowances, &с. There was no provision for 
old age or incapacity. The members were not able to keep it in 
а sound financial condition, and they had appealed to the Tramways 
committee to assist them by establishing a sick and benefit society 
for the tramway department upon the lines of similar societies in 
Glasgow and Liverpool. Those societies were subsidised by the tramways 
committees, but he held that it was unfair that money from the rates 
should be employed for that purpose, to the detriment of existing friendly 
societies, the large majority of whose members were ratepayers. At 
Glasgow the scales of benefit paid on the subscriptions of the members 
could not possibly be maintained but for the subsidy from the rates, 
Mr. McElroy strongly recommended that the matter should be taken up 
by the committee, and was of opinon that a society on lines which 
had proved so successful in the two cities named would be a great benefit 
to the employes of the department. The employés pointed out that the 
department at present was not inourring the expense to which it would 
have been put had the men been called upon to join the general thrift 
fund of the Corporation, and their request was that the sums which the 
committee in the ordinary course would have contributed to that fund 
should be diverted and paid over as а contribution in aid of the proposed 
sick and benefit society. Either the committee were not paying the 
tramway employes a fair wage, and so felt that they ought to subsidise 
their sick and benefit society, or if they were paying them a proper wage, 
they should not, asa department of the corporation, contribute to the fund. 


New Book.—Messrs. Constable & Co. announce the publication 
in the autumn of a new work on Electrical Measuring Instruments : 
Recorders, Meters, &c., by Mr. Kenelm Edgcumbe, M.I.E.E. 


Oswaldtwistle.— The Council have declined to entertain & pro- 
posal to apply for а provisional order whieh would be transferred 
to Accrington Council. 


Overhead Wires in the City of London.—At the meeting of the 
Court of Common Council last week it was reported that since 1899 
244 miles of derelict overhead wires had been removed. 

All owners of overhead wires are required to identify them by having а 
perforated zinc label of; approved pattern attached. This system has 
proved of great service, and is the means of immediately locating the 
owners of wires in the event of same requiring repair. During the past 
year there were 48 derelict and unidentified wires removed, of a total 
length of 2,193 yards, together with their insulators and attachments. 
During 1906 the number of private owners of overhead lines increased to 
133, and the number of companies to 21. Both have considerably added 
to their number of spans during the last twelve months, and these now 
total about 731,500 spans crossing public thoroughfares, compared with 
699,300 last year and 260,000 in 1899. Theee has been a net increase of 
about 1,526 miles of National Telephone Co.'s wires. 


Provisional Order Revocation.— The Board of Trade have re- 
voked the Lees Electric Lighting Order, 1902, as from Aug. 20. 


Rubber.—In reporting upon the trade of Bahia (Brazil) for 1906 
Mr. Consul O'Sullivan Haare reports that it has lately been dis- 
covered that the State of Bahia is very rich in a rubber-producing 
tree known locally as “ Jiquié Manicoba.” The tree is said to be 
a new and distinct species of Manihot, apparently peculiar to the 
State of Bahia. The discovery is regarded as one of great im- 
portance not only to this State but also to the rubber trade generally, 
inasmuch as the substance obtainable from the Jiqui¢ Manigoba,“ 
when properly prepared, is said to be fully equal in quality to the 
best product of Para, Mr: O'Sullivan Beare gives some interesting 
particulars of this product, from which we extract the following :— 

The Manicoba of Bahia is a tree which attains to a height of 30 ft. and 
upwards, with a diameter of some 2ft., when fully matured in suitable 
soil. It belongs to the family of Euphorbiaceae, as does also the Syphonia 
elastica, which produces Para rubber, yet it is closely akin to 
manihots, aipins or macacheiras, mamomeiras, seringueiras, &o. Its 


zone, 80 far as at present known, extends from Maranhão to the southern 
borders of the State of Bahia. It flourishes throughout the ''Sertào " 
(vast spaces in the interior of Brazil, covered with brushwood and diversi. 
fied by great tracks of forest) within the limits specified, but is found in 
greatest abundance in the regions adjoining the town of Jiquié, hence its 
local name. Jiquié Manicoba is undoubtedly a new and distinot species of 
Manihot, and must not be confounded with the Manihot of Ceara (Manihot 
glazovii, Amell. Aug.). The seeds of Jiquié Manicoba are much larger 
than those of the Manicoba of Ceara. 
The season for extracting the latex from Jiquié Manicoba extends from 
August to March. The latex possesses the valuable property of coagu- 
lating spontaneously when exposed to the air, and requires no acid or 
other artificial coagulant of any kind. It has been found, from experi- 
ment, that the Jiquié Manicoba tree can be made to yield its latex 
between the fourth and fifth years from first planting, but yields its 
maꝛimum returns from the age of eight years onwards. The planters of 
Bahia have awakened to the fact that in the cultivation of Jiquié Mani. 
je they possess a source of much potential wealth. Already several 
azendeiros have begun to lay down plantations of the tree on a large 
scale. The two most extensive of those plantations are situated one 
upon the Island of Joannes, close to the city of San Salvador, the other 
in the district of Machado Portella. The Agricultural Institute, which 
hag recently been established by the State, proposes to devote special 
attention to the systematic cultivation of Jiquié Manicoba and to the 
preparation of the rubber derivable therefrom. A planter established in 
the Jiquié district recently prepared a considerable quantity of rubber 
obtained from Manicoba trees growing wild in that neighbourhood, and 
despatched it to New York. The consignment was classified in the New 
York market as being equal to the best Para rubber, and fetched 91.20 
(58.) per pound. — 


Southend-on-Sea.—The Council have applied for sanction to 
loans of £20,940 for extensions of the electricity works and £6,974 
for car-shed extensions. 

The proposal to extend the tramways to Shoeburyness has been 
abandoned. 


Sweden.—In reporting upon the trade of Gothenburg and district 
for 1906, Mr, Consul J. Duff notifies that amongst recent decisions of 
the Town Council is one to construct and equip large electricity works 
for the district at an estimated cost of about £320,000. Current 
will be generated at a water-power station on the Trollhättan Canal, 
where large power is available. 

At Warberg a company has been granted a 25 years’ concession 
for the supply of electricity for lighting and power. Current is to 
be generated at the Yngeredsfors Waterfall, about 22 miles distant 
east of Warberg, any shortage in water supply being provided for 
by a steam power reserve at the station. 

At Hamstad the Electric Installation Co. are inviting tenders for 
the erection and equipment of a generating station. 

At Helsingborg the first electrically driven railway in Sweden is 
now in operation carrying goods and passengers via Helsingborg- 
Raá-Ramlosa. 

At Майпо electric tramways were completed last year and are 
becoming increasingly popular. 


Tientsin (China).—A new company (the Société Franco-Belge 
de Tientsin) has been formed in Brussels for erecting and working 
electricity and gas undertakings, &c., in China. 


Todmorden.—The Council have referred back a proposal to in- 
crease the charge for electricity for lighting from 84d. to 4d. per unit. 


Village Lighting.— Penshaw (Durbam) Council have decided to 
join the Newbottle Council in ап endeavour to induce the Durham 
Collieries Electric Power Co. to give а supply of electricity in these 
districts. | 

Wellington Council are considering an offer from Crook Council 
to supply electric current at 82d. per unit. 


Willesden.—An inquiry was held last week into an application 
of the Council for sanction to borrow £4,068 to defray the cost of 
purchase of land for an electricity generating station and a sub- 
station. 

Mr. Graves, deputy clerk to the Council, explained that a provisional 
order was obtained in 1898, Land in Taylor’s-lane was purchased for 
a generating station in 1900, and the site of the distributing station in 
Salusbury-road was also acquired. The L.G. Board sancti»d the 
borrowing of £3,544 for the purchase of sites, &c., and of £139,040 for 
buildings, machinery, mains, &c. In August, 1908, the North Metro- 
politan Electric Power Supply Co. purchased the Council's generating 
station in Taylor’s-lane and agreed to supply the Council with current 
in bulk. In February, 1904, the Council conveyed the station to the com- 
pany for £72,034. There was no intention of terminating the agreement 
with the company unless the price charged for bulk supply was considered 
excessive, 

Replying to a question from the inspector (Mr. Meade King), the elec- 
trical engineer (Mr. J. G. Bruce) said the agreement would terminate 
in February, 1911. А 

The assistant accountant (Mr. Toley) said they had bought а site out 
of the £3,300 profit on the sale of the station site, but now wished its 
cost and that of a sub-station site defrayed out of loan, except in regard 
to £768, which was a sum they had to the credit of revenue account. 

The Inspector asked why was not the surplus applied to reducing the 
debt of the undertaking. 
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Councillor Griffin (chairman of the Electricity committee) said he was 
advised that the Council was recommended to buy the land, which was 
offered to them on exceptional terms. 

There was no opposition. 

Windsor Castle.—Considerable extensions of the electric light- 
ing arrangements are to be carried out, and an addition of 800 
incandescent lamps is to be made before the German Imperial visit 
in November. А supplementary cable has been laid, апа electrical 
energy will be supplied for illuminating, not only every part of the 
Upper Ward, but also the subsidiary buildings within the Palace 
precincts. In the picture galleries а system of concealed electric 
lamps above and below the principal canvases enables the beauty of 
the works of art to be appreciated after dark. "This system has 
been introduced with conspicuous success in ihe Vandyck Room, 
where the largest group of paintings is to be found, and is also being 
adapted to the fine portrait of her late Majesty by Benjamin Con- 
stant and to the equestrian group of King Edward and the Duke of 
Connaught. Considerable use is being made of the wall-plug, per- 
mitting of the occasional use, not only of reading-lamps on any 
table, but of music stands and the like in connection with the even- 
ing relaxations of the Court. 


Wrexham.—At the meeting of the Council last week the new 
electrical engineer (Mr. W. G. Pickvance) recommended that the 
consideration of the proposed reduction of the charges for electric 
current for lighting be deferred because within the next 12 months 
the new metallic filament lamps which would be on the market 
would be so much better than the present ones that the consumer 
would save one-third in current and get 20 per cent. better light. 
The „F was agreed to after a protest by some of the 
members. 


Sports.— The staff and employés of the British L. M. Ericsson 
Mfg. Co., Beeston, Notts., held their second annual sports on Satur- 
day last at Beeston, in the presence of a large concourse of spec- 
tators. At the conclusion of a very successful programme the 
visitors were further entertained until dusk with an open-air con- 
cert, rendered by Messrs. Humbers’ prize band and a company of 
vocal artists. | 


The second annual excursion of Aberdeen electricity department 
employés took place on Saturday last, when about 60 members of 
the staff and lady guests proceeded to Culter. After tea there were 
sports, for which Mr. Bell (the city electrical engineer) and his 
assistants (who were unable to be present) provided most of the 
prize money. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Keighley.—The total revenue of the tramways department for 
the year ended June 80 was £8,270, compared with £7,659 for the 
previous year, or 7.734. per car mile against 6˙92d. 

1,935,098 passengers were carried, an increase of 63,124. Working 
expenses were £5,223 and gross profit £3,048, After paying interest and 
sinking fund charges the net profit (£253) has been transferred to reserve 
and renewal fund. Capital expended was £46,004, an increase of £1,428 
on the year. 1,935,098 (1,771,974) passengers were carried, 256,715 
(265,492) car miles run and, 227,137 (226,051) units consumed, or 88 
(85) unit per car mile. Working expenses per car mile were 3:334. 
(3:19d.), or including power 4°88d. (4-804.) 


Plymouth.—The annual report of the tramways manager (Mr. 
C. R. Everson) states that during the past year 695,250 car-miles 
were run by the electric cars, compared with 699,235 in 1905-6. 

The average consumption of energy рег car per day was 112 units in 

190 7, against 118 in 1906, and the number of units consumed in 1907 
was 938,006, against 937,180. The average units per car-mile were 
the same in both years—1:34. The total number of passengers car- 
ried was 7,324,347, -Traflic revenue was £31,265. 12s. 9d. and total 
revenue £33,753. 5s. ld. Including power cost and repairs of per- 
manent way, working expenses totalled £23,049. 10s. The average traftic 
revenue was 11:05d. per car-mile. The average working expenses of the 
electric cars per car-mile (excluding power and permanent way repair) 
were 4:29d. ; including power 6:674. ; and including power and permanent 
way 7°74d. The gross profit was £9,404. 7s. 10d., and, with £1,182. 10s. 
received from the Plymouth, Stonehouse & Devonport Tramway Co., the 
total sum available was £10,703. 15s. 1d. The expenditure in dividends, 
interest and stock redemption charges amounted to £9,351, 3s. 114.. 
leaving a net profit of £1,352. 11s, 2d, The capital expended is £153,764 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


London County Council invite tenders for the manufacture, 
delivery and erection of three electrically-driver boiler feed pumps, 
each of 9,000 gallons per hour capacity, at the tramways electricity 
station, East Greenwich. ‘Tenders, upon official forms to be ob- 
tained from the clerk of the Council (Mr. G. L. Gomme), County 
Hall, Spring-gardens, S.W., by 1la.m., Oct. 8. Further particulars 
are given in an advertisement. 
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NOW READY. 

«THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 158. gd. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. | 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers' purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 
tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


Aldershot District Council invite tenders for supply of cable 
(4,400 yds), bitumen (12 tons), troughing (1,100 yds.) and insu- 
lators (2,200 yds.) in connection with intended extension of mains. 
Conditions and specifications from the engineer (Mr. F. Garside), 
electricity works, Laburnum-road, Aldershot. Tenders must reach 
the clerk (Mr. W. E. Foster), Municipal-buildings, Aldershot, by 
9.30 a.m. of Wednesday, Sept. 18 See also an advertisement. 

The Committee of Management of the Londonderry District 
Lunatic Asylum invite tenders for supply, delivery and erection of 
а 22 kw. steam set with brush dynamo, pipe work, switchboard, 
connections, &c., for extension of plant at the Gransha Asylum. 
Specifications, &c., may be inspected at the offices of the consulting 
engineer (Mr. R. V. Macrory), Strand, Londonderry. Tenders by 
9 a.m., Sept. 20. See also an advertisement. 


The Joint Committee of Management of Clonmel (Ireland) District 
Lunatic Asylum are prepared to receive tenders for the following 
work in connection with the lighting of the asylum : Sec. 1, suction 
gas plant, gas engines and electric generators ; sec. 2, accumulators, 
switchboard, underground mains, wiring and fittings; sec. 3, power- 
house building and foundation. Tenders to the Resident Medical 
Superintendent, District Asylum, Clonmel, Ireland, by Sept. 7. 


The Metropolitan Asylums Board invite tenders for alterations 
and additions to the fire alarm and telephone system at the Gore 
Farm Hospitals (near Dartford, Kent). Drawings, &c., from the 
offices of the Board, Embankment, London, E.O., where tenders must 
be delivered by 10 a.m. Sept. 4. 


Torquay Electric Lighting committee invite tenders for the 
supply of 1,500 to 2,500 tons of smokeless thro’ steam coal. Ten- 
ders to the town clerk (Mr. Frederick S. Hex), Town Hall, Torquay, 
by noon Sept. 8. | 

Dublin Lighting committee invite tenders for the supply of extra- 
high-pressure and low-pressure cables (a) delivered at their Fleet. 
street stores and (5) laid complete on site in Dublin. Tenders to the 
chairman of the Lighting committee, 8, Cork-hill, Dublin, by Sept. 9. 

The Postmaster-General requires tenders by Sept. 9 for creosoting 
Norwegian, Swedish, Finland or Russian red fir telegraph poles. 
Forms from Mr. 8. E. Hooley, Stores Department, G.D.O., 17-19, 
Bedford-street, London, W.C. 


Swinton and Pendlebury Council want tenders by noon Sept. 5 
for wiring the town hall (Pendlebury) and the Council offices and 
public baths(Swinton). Specifications from the clerk. 


Hastings Corporation want tenders by noon Sept 17 for six months’ 
supply of best Welsh smokeless coal for the electricity works. Forms 
from the Borough Electrical Engineer. 


Manchester Corporation want tenders by 10 a.m., Sept. 7, for 
laying underground telephone pipes. Specification from City Sur- 
veyor. 

Erith Council want tenders by noon Sept. 4 for material for 
overhead h.t. electricity supply. Specifications from Chief Elec- 
trical Engineer. 

Croydon Corporation require tenders by 11 a.m. Sept. 9 for 
trolley-wire and other overhead line material. Specifications from 
Tramways Manager. 

Dover Electricity committee want tenders by Sept. 9 for supply 
of Welsh steam coal. Specifications, &c., from the Borough Elec- 
trical Engineer, 
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Halifuc Tramways and Electricity committee want tenders by 
Sept. 7 for supply of pea slack coal at the electricity works. Further 
particulars from the Borough Electrical Engineer. 

Worksop Council require tenders by Sept. 4 for l. t. cables, joint 
boxes, &. Specifications, &c., from Mr. J. P. Crowther. 


Southampton Corporation want tenders for cables, conduits and 
earthenware troughs. Particulars from Borough Electrical Engineer. 


TENDERS RECEIVED AND AOOEPTED. 

Maidstone Council have accepted the offer of Dick, Kerr & Co. to 
construct the Tovil tramway extension at same schedule prices as 
charged for the routes already constructed, or an estimated total 
of £7,500. 

Barnes District Council have accepted the tender of the Lahmeyer 
Electrical Co. for feeder and distributor cables, but the contract for 
mechanical stokers has not yet been let. 


Bristol Electricity committee have accepted the tender of Bruce 
Peebles & Co., for two 500 kw. and one 300 kw. Peebles-La Cour 
motor converters. 


Huddersfield Council have accepted the tenders of Mark Brook 
for foundation work for turbine plant at the electricity works, that 
of W. C. Holmes for exhaust steam valves, and that of Jas. Russell 
& Sons for steam pipes. 


Houghton-le-Spring Council have accepted the tender of Hind & 
Son for wiring the West Herrington Schools. 

Southend Council have placed an order with Ledward & Beckett 
for a condens-r. 


Bury St. Edmunds Council have accepted the tender of Heenan 
& Froude for a refuse destructor at £2,270. 


Ferry Hill Council have accepted the offer of Bolckow, Vaughan 
& Co. for public lighting at Dean Bank, 


Admiralty Contracts.—The “ Essex Telegraph” reports that 
orders to the value of nearly £30,000 have recently been placed with 
Crompton & Co., Are Works, Chelmsford, and London. A large 
part of the work is for the Admiralty, and will include one of the 
largest alternators ever made by the firm. These orders will, it is 
stated, mean full time and extra hands at the Chelmsford works for 
some months to come. 


Rateau Patent Exhaust Steam Utilisation Turbo-Plants.— 
Mr. Р.Д. Mitchell has recently received a number of orders for the 
Rateau system, including :— 

John Summers & Sons (Shotton, Flintshire), 500 kw. d.c. set (220 
volts); and Butterley Co. (Britain Colliery, near Derby), 200 kw. d.c. set 
(230 volts), each with condensing plant, pipe work, cooling plant and 
water-type accumulator; Edinburgh Corporation, two 1,000 kw. d.o. 
turbo-generators; W. B ardmore & Co. (Glasgow), one 1,000 kw. 
(230 volts) d.c. turbo-generator, with condensing plant (suitable for 
2,000 kw.), piping, cooling tower and water-type accumulator; Stewarts 
& Lloyds (Mossend, Glasgow), one 1, 000 kw. turbo-alternator, con- 
densing plant (suitable for 2,000kw.), piping, cooling tower, switch- 
board, overhead travelling crane and water-type accumulator; Glen. 
garnock Iron & Steel Co. (Glasgow), one 1,000 kw. turbo-generator, соп. 
densing plant, pipe work and water-type accumulator; Oakdale Col- 
lieries (Argoed, Sirhowy Valley), one patent water-type accumulator 
suitable for 1,000 kw. (through Dick, Kerr & Co.); Powell Duffryn Steam 
& Coal Co., one 500 kw. three-phase turbo-alternator, condensing plant 
and pipe work (repeat order); Nobel's Explosives Co., one 300 kw. 
220 volt turbo-generator (through the Mirrlees-Watson Co.) 

Mr. Mitchell states that at present there is over 70,000 kw. of plant in 
operation or under construction. 


BUSINESS NOTICE. 


Carl О. М. Kuhl and G. Н. Vogt, mechanical and electrical engi- 
neers, 5, Chester-road, The Brook, Liverpool, have dissolved 
partnership. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 


In the bankruptcy of W. A. Roderick, electrical engineer, 12, 
Penmaen.street, Swansea, the first meeting of creditors will take 
place on Aug. 81 at 117, St. Mary-street, Cardiff, and the public 
examination on Oct. 8 at tho Law Courts, Cardiff. 


А ineeting to receive an account of the winding-up of Christian 
& Phipps (Ltd.) will be held on Oct. 3 at 41, Finsbury-pavement, 
London, E.C. 


Agents Wanted.— An old.established and well-known German 
firm, manufacturing electric motors and dynamos, transformers 
апа electric cranes, advertises that it is open to entertain proposals 
from firms with large connections throughout England and colonies 
with a view to representation. 

Premises to Let.— A conveniently situated factory site at Cheadle, 
Staffs., is advertised to be let or sold by Messrs. Cull & Brett, 
solicitors, Cheadle, Staffs. 


CATALOGUES, &c. 

Horse Power Gauges.—The employment of indicating instru- 
ments on power circuits has not hitherto been popular, and the 
reason may probably be attributed to the fact that an ordinary 
ammeter and voltmeter conveyed little or nothing to the user of 


electric power. Talk to him of horse-power, he will understand 
you, but volts, amps, ohms and watts are mere electric things to 
his ordinary mind. An ammeter calibrated in horse-power ie just 
the instrument for a power circuit. The Ediswan power gauges 
are being introduced to supply a distinct need among power соп. 
sumers, and, judging by the construction of the instruments and 
their price, the demand should at once become brisk. The accom. 
panying illustration depicts the form of case adopted and the open 
character of the scale. The instruments are made in a standard 
size, 61 in. by 6,'; in., for alternate and continuous-current circuits 
and for voltages between 100 and 600. A stock of 10 different sizes 
is kept, the instruments being for 110, 220, 440 and 550 volts. The 


* EprswaAN" HonsE.PowER GAUGE. 


iron movement is jewelled and has dead-beat action, and the case is 
guaranteed dust-proof. Leaflet No. I. 2,097, issued by the Edison & 
Swan Co., gives full details. 

Underground Aluminium Cables.—It has been a long time 
“ getting there," but the insulated aluminium cable has now arrived. 
With copper at an abnormal figure, electrical engineers may wel. 
come the statement of the case made by Messrs. Johnson & Phillips 
in their latest publication for the insulated aluminium cable. 
This is so completely sanguine that its message cannot fail to find 
converts, and at no distant date. The makers claim that drawing and 
jointing of the wire no longer present difficulties, and the diameter 
of an aluminium cable now compares favourably with that of 
copper. Mechanical or sweated " joints can be made as desired, 
апа the makers state that the electrical and mechanical properties 
of the joints are superior to those of the wire itself. Overhead 
aluminium cables are already recognised, and many transmission 
schemes abroad employ them. We now have an opportunity of 


SECTIONS COMPARING DIAMETER OF CoPPER AND ALUMINIUM CABLES. 
THE LATTER IS THE LARGER OF TNE TWO. 


proving the merits of the underground conductor of the same metal, 
and as we infer that price is in its favour, the inducement to experi- 
ment with it should be proportionately great. There is a 50 per 
cent. saving in weight, the diameter being increased by 28 per cent. 
Paterson’s vulcanised bitumen is the insulation adopted, mainly 
because of its lightness compared with paper and its proved insula- 
ting properties. The catalogue dealing with the subject is tastefally 
got up. 

We are asked to correct an obvious error on page 8 in the table 
of comparative figures of copper and aluminium wire. In this the 
conductivity of the latter is given as 0°61 (per cent. of copper), but 
should, of course, read 61. Similar correction is necessary also to 
the figures in the paragraph following the table. 

Ignition Accessories.—C. A. Vandervell & Co., of Acton Vale, 
London, W., have issued a useful catalogue of ignition accumulators, 
electric lamps, and accessories. 

Dynamos.—A well prepared list of dynamos is to hand, from 
J. P. Hall & Co., Werneth, Oldham. Particulars are included 0 
machines for rope and belt driving, and also for direct coupling to 
steam, gas and oil engines. , 

Exports of Electrical Goods and Apparatus.—The followi 
list gives official particulars of the exports of British manufacta : 
electrica] apparatus and material (including telegraph and telephon 
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wire and materials, but not including electrical machinery, which 


June 11, 1907. 


is not separately specified) from Aug. 21 to 27, with the ports of | 13,449 Gowsr & Hamer. Magnetic circuits for static alternating-current 


destination :— 

Africa—Alexandria, £227 (telegraph materials); Cape Town, £54; 
Delagoa Bay, £59; Durban, £407 (including £87 telegraph material) ; 
East London, £30; Sekondi £84 (telegraph material); Sierra Leone 
£9 (telegraph material); Suakim, £17. Argentina—Buenos Ayres, 
£1,207; Rosario, £140 (telegraph material) Australasia—Adelaide, 
£181; Auckland, £1,494 ; Invercargill, £40 ; Melbourne, £1,981; Perth, 
£34; Sydney, £1,289; Wellington, £180 (including £156 telegraph 
material), Belgium—Ghent, £137; Ostend, £136. Brazil—Rio Janeiro, 
£2,402 (including £2,392 telegraph material). Canada—Toronto, £105 
(telegraph material) Chili— Antofagasta, £33. China—Shanghai £55 
(including £19 telegraph material). Denmark— Copenhagen, £650. 
France—Boulogne, £780. Germany—Cologne, £433; Hamburg, £196. 
Holland—Amsterdam, £1,027; Rotterdam, £18 (telegraph material); 
Hong Kong, £1,360 (including £57 telegraph material). India—Bombay, 
£6,793 ; Calcutta, 21,211; Madras, £72. Japan—Kobe, £870 ; Nagasaki, 
£32; Osaka, £864; Yokohama, £2,162. Malta, £73. Philippines Manila, 
£78. Russia—Helsingfors, £20; Kurch, £529; St. Petersburg, £52. 
Siam—Bangkok, £705. Spain—Barcelona, £15; Ferrol, £15. Straits 
Settlements—Singapore, £434. Sweden—Stockholm, £23 (telegraph 
material). Total £28,658, against £59,967 in the corresponding week 
last year (Aug. 22 to 28). IE ш 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nors.— The undermentioned Applications (except those marked t) are no 
open to public inspection until after acceptance of Complete Specifications 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affized. 

June 5, 1907. 
13,059 SUNDERLAND & PiLLINGER. Holders for incandescent electric lamps. 
15,062 BARTELS. Photometer." 
13,069 Stevens. Circuit-breaker. 
13,071 SigMENS & Co. Electrode for searchlights. 
8/6/06.)* 1 | 
13,072 WHITE. Controllers. (Date applied for, 6/6/06.)* t 
13,073 В.Т.-Н. Co. (G.E. Co., U.S.) Alternating- current electric motors. 
June 6, 1907. 
13,102 Јонмвтоц. Insulation of submarine cables. 
13,104 PHyTHiAW. Trolley pole mechanism of electric tramcars. 
15,107 SmirH & Вклувв, Attaching electrical testing and recording instru- 
ments to electrical circuits. 
13,110 West. Water wheels or similar motors. 
13,129 Gros. Electric lighting and heating of vehicles. (Date applied for, 
9/6/06.)*t 
13,140 SaHULXA. System of controlling and operating motors. 
15,147 Ввосків. Enclosed arc lamps. 
15,151 Loxsi. Brackets for electric lamps. 
13,175 Watxtns, BOLSTER & GooDssLL. Telephone selecting apparatus." 
13,177 Leitner. Variable-speed dynamos. 
13,184 LowpeEw. Incandescent lamps. 
15,190 Harrison & Hirst, Electrodes for arc lamps. 
15,195 B.T.-H. Co. (A.E.G., Germany.) Signalling systems for railways. 
13,196 B.T.-H. Co. (G.E. Co., U.S.) Electric insulators. 
June 7, 1907. 
13,199 плив. (Phillip, U.S.) Turbine. 
13,206 Автнок. Controlling system for electric railways. 
15,248 Turner. Portable electric lamps. 
13,256 Tanner. Supply of electric current by the three-wire system. 
13,261 B&LLUzzo. Multiple expansion heat prime movers. (Date applied 
15,259 HickrEY. Brush holders for dynamos and motors. 
for, 10/1/06.)*+ 
15,562 Автом. Receivers for electro-magnetic waves. 
1/10/07.)*t 
13,265 ALLGEMEINE ELEKTRICITATS-Ggs. Controller for alternating-cur- 
rent motors. (Date applied for, 8/6/06.) 
13,270 Cossor. Mercurial thermostatic circuit closers. 
15,274 MIDDLETON & MIDDLETON. Couplings for electric cables." 
13,278 Larsson. Electric circuit breaker. (Date applied for, 7/6/06.)*T 
June 8, 1907 
13,285 ErLisoN. Protection of alternating-current induction motors. 
15,298 KENNEDY. Continuous-current electricity meters. 
13,349 Simens Bros. & Co. (Siemens & Halske, A.G., Germany.) Elec- 
trical signalling installation.“ 
15,554 Driver. Attaching filaments to leading -in wires of incandescent 


lamps. 
June 10, 1907. 

15,561 EaRLAM. Brake blocks for the wheels of tramcars. 

13,368 Grirrin. Electric sparking plugs. 

15,575 AsuwonrH. Auxiliary lighting tur tramcars. 

13,385 Cox. Teaching the direction of currents in electrical machinery 
and method of operating such machinery. 

15,417 CuMBERLAND. Preventing corrosion and decomposition of metals 
in contact with water or other liquids." 

13,432 ScHATTNER. Fusible cutouts. 

15,457 WuvsarL & Jackson. Electrical device for saving the services of a 
door attendant. 


(Date applied for, 


(Date applied for, 


15,891 Tate. 


transformers. 
13,496 Byna., Incandescent lamps with metallic filaments. 


June 12, 1907. 
15,554 FrigpricH. Measuring, rectifying and controlling apparatus for 
X-ray work. 
15,545 HioBFIELD. Apparatus for measuring charges for electrical energy. 
15,565 FAIRWEATHER. Apparatus for fault location on electrical соп. 
ductors. (Friendly, U.S.)* 
15,575 Quincy & Harrison. Appliances for gas or electric pendants and 


pipes. 
13,577 TANNER & CLAREMONT. High-teneion cables. 
135,582 Jongs. Electrical resistances. 
15,596 Ана. Wireless telegraphy. 
15,610 Getty. Water-current motors. (Date applied for, 2/10/06.)*+ 
13,617 GnxLIS. Apparatus for quick telegraphy. 
15,018 GEBRÜDER, Siemens & Co. Electrodes for search-lights. (Date 
applied for, 13/7/06. )*+ 


June 13, 1907. 
15,654 Conaty. Brakes for tramcars. 
15,656 THoMsoN-BsNNETT & CHAMBERS. Quick make-and-break apparatus 
for induction coils, 

15,674 ScHONEBERGER X Frazier. Electrolytic ship-bottom protector.“ 
15,675 Bun BIT & KERSLEY. Tram and traction rails. 
15,712 Parsons & Law. Dynamo-electric machinery. 
13,722 Marconi & Marconi’s WIRELESS TELEGRAPH Co. 
"— 1 1 

; VOR and МАУОЕ & Courson. Electrical transmission of power. 
13,739 B.T..H. Co. (G.E.Co., U.S.) Electric resistances. Р 
15,740 B.T..H. Co. (G. E. Co., U.S.) Metal-working machines. 


June 14, 1907. 

15,760 RATHBORNE, FrELDING & LatHam. Automatic point control for 
electric tramways. 

15,161 ErLEcrRIC Construction Co., BucHaNaN & McMiLLIAN. Auto- 
matically regulating the voltage in connection with dynamo- 
electric machines. 

15,786 Hewson. Controlling electric-light circuits on railway vehicles. 

15,821 JawTzscH. Coin-controlled telephones. 

15,857 ALLGEMEINE ELEKTRICITÄTS GES. Signalling apparatus. 
applied for, 16/6/07)*t 

15,858 B.T.-H. Co, & Woopsrinas. Protecting devices for alternating 
electric current disttibution systems. 


June 15, 1907. 
15,840 Waacort, RÓSENBURG, Lyng. DAVIES, SWINDELLS, Moss & JACEBSON. 
Electro-mecbanical automatic switches, 
15,842 PRTOH, Duncan & Кіма, Motor- generator control apparatus. 
15,862 Bruce Рвевікв & Co. and LA Cour. Dynamo-electric machines. 
15,875 B.T.-H. Co. (G.E. Co, U.S.) Electric transformers. 
13,882 олон & WrsrINGHOUSE METAL FiLAMENT LAMP Co. Incandescent 
amps. 
Treating liquids electrolytically.* 
15,898 Lever. Brake mechanism for automobiles and tramcars. 


COMPLETE SPECIFICATIONS. 


1906 SPECIFICATIONS. 

5,570 PaBKER. Electric transmission of power. 

10,602 Laxe. (Stromberg-Carlson Telephone Mfg. Co.) 
systems and apparatus. 

12,974 ALLEN. Storage battery. 

15,025 De Henptinng. Oxidising liquids by aid of electric discharges. 

13,285 B.T.-H. Co. (G.E. Co, U.S.) Alternating-current motors of the 
induction type. 

15,287 В.Т.-Н. Co. (G.E. Co., U.S.) 
vehicles. 

13,352 B.T..H. Co. (G.E. Co., U.S.) Motor generators. 

15,414 B.T..H. Co. & Hores. Dynamo-electric power transmiesion 
mechanism. 

15,427 Lixcotn. Dynamo-electric machines. (Date applied for, 27/6/05.) 

15,567 Sıemens Bros. & Co. & Turner. Controlling electric motors. 

13,594 Мовтн. Electric signalling apparatus for use on vehicles. 

13,596 B.T.-H. Co. (G.E. Co., U.S.) Incandescent lamps. 

15,6075 Fricker. Starting and regulating electric motors. 

13,690 B.T.-H. Co. (G.E. Co., U.S.) Reactive coils. 

13,782 LErrNER. Electric motor-generators. 

13,7824 & 13,7828 LEITNER. E'ectric motor-generatora. 

. for, 15/6/06.) 

15,795 Berry. Electrical production of heat for cooking. 

15,956 Justics. (Deutsche Gaegluhlicht Akt.-Ges., Auerges). 
filament for glow lamps. 

15,969 Ұккокглм. Temporarily-acting make and-break device: for electric 
contact apparatus. 

14,006 TuckER. Switches. 

14,058 KALLMANN. Switching devices for electric circuits. 

14,060 MoinnEADpD. Hertzian wave telegraphy. 

14,090 WRRATLIT. Harmonic signalling for party line telephone systems. 

14,511 Scuuit & REYROLLE. Controllers suitable for electro-motors, 

14,590 Fricker. Selecting switch mechanism. 

14,608 Ввосків. Electric are lamps. 

14,789 B.T.-H. Co. (С.Е. Co., U.S.) Current supply systems for tele 
phone circuits. 

15,135 В.Т..Н. Co. (G.E. Co., U.S.) 
dynamo-electric machines. 
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COMPANIES’ MEETINGS AND REPORTS. 


eee 


ABERDEEN SUBURBAN TRAMWAYS CO. —The directors’ report for the 
half-year to Dec. 31 states that the traffic and working expenses were 
£300 less on the year. Complaint is made that the company is handi- 
capped by what the directors consider the excessive charge made by 
Aberdeen Corporation for electric energy, and, in view of the establish- 
ment by the company of an independent generating station, the directors 
recommend that no part of the balance profit (£1,699) should be distri- 
buted as dividend. A service of parcels collection and delivery has been 
established on the company's system. 


BAKER STREET & WATERLOO RAILWAY CO.—For the half-year ended 
June 30 the capital expended was £54,865. Gross receipts amounted to 
£63,451, and working expenditure (including rates and taxes) to £42,127. 
The passengers carried since the opening of the railway (including esti- 
mated journeys by season ticket holders) is as follows: To June 30, 1906 
(16 weeks), 3,006,276; half-year to Deo. 31 last, 6,799,895; half-year to 
June 30, 9,936,995. The balance of £6,744 at credit of net revenue 
account has been carried forward. The directors have decided to post- 
pone the commencement of the construction of the Paddington exten- 
sion, and an agreement with the Underground Electric Railways Co. of 
London dealing with the matter will be submitted to the shareholders, 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—At the meeting last 
week, Mr. G. Richardson said the Easter receipts showed an increase of 
£500, but the wet weather of June caused them to lose all the increase, 
and they finished the half-year with £250 less than in 1906. In the 
recent litigation with the Thornton, Council re method of rating the 
tramroad passing through Thornton, the Court of Appeal held the com- 
pany entitled to be rated at a quarter of the full rates, which made an 
annual reduction of £93. They had still two urban authorities to deal 
with. A dividend of 4 per cent. for the half-year was declared. 


CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY CO.—The 
capital expenditure during the half-year ended June 30 amounted to 
£547,860. 9s. 10d. The work of construction having been substantially 
finished, the directors thought it desirable that the railway should be 
opened for public traffic before the final completion, and an arrangement 
was accordingly made with the contractors (the Underground Electric 
Railways Co. of London) which enabled the railway to be opened before 
it was handed over by the contractors. By this arrangement the con- 
tractors take all receipts and make all payments from the day of opening 
up to June 30, they paying the interest at the rate of 4 percent. per annum 
on the issued debenture stock for the same period. The railway was 
opened for public traffic on June 22 last, and upwards of 140,000 people 
availed themselves of the directors’ invitation to ride on the line free of 
charge. A frequent train service is being run from Charing Cross to 
Golders Green and from Charing Cross to Highgate. Through bookings 
are now in operation with the Baker Street and Waterloo, the Great 
Northern, Piccadilly & Brompton, the London & North-Western, the Mid- 
land, the South-Eastern & Chatham and the City & South London Rail- 
ways, and on Sept. 1 next through bookings will commence with the 
Central London Railway. Prior to the opening of the railway Sir 
George 8. Gibb was elected a director and chairman, and Lord George 
ern Sir Algernon West, G.C. B., and Mr. W. M. Acworth were elected 

irectors. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.—The 
capital expended during the half-year ended June 30 was £165,461. 
Receipts on revenue account were £106,570, and working expenses 
(including rates and taxes) £75,794. 11,953,759 passengers were carried. 
There was a deficiency of £5,270 after paying rents, rent charges and 
interest on debentures, and this has been paid by the Underground 
Electric Railways Co. of London. The Holborn-to-Strand extension is 
nearly completed, and is expected to be opened in December. Receipts 
were: From passengers £100,568, season tickets £2,268, sundry £3,712, 
maintenance of way, &c., cost £4,311, running expenses £30,151, repairs 
and renewals of rolling stock £28,504, lifts £9,252, traffic expenses 
£18,134 and general charges £3,803. 


MERSEY RAILWAY CO.—The train mileage run during the half-year 
ended June 30 was 411,313, compared with 412,633 in the corresponding 
period of 1906. The number of passengers conveyed was 5,618,462, 
against 5,252,867, exclusive of season ticket holders. The total receipts 
were £49,892, compared with £47,129; and working expenses (exclusive 
of charges for pumping, ventilation and lifts), £31,418 88. 8d., equal to 
62.97 per cent., against £31,119 16s. 11d., equal to 66:03 for the corres- 

nding six months of 1906. The charges for pumping, ventilation and 

ydraulic lifts, amounted to £4,058 16s. 114., equal to 8:13 per cent., 
compared with £3,926 3s, 9d., or 8:33 percent. The directors regret that 
the appeal of Birkenhead Corporation to the House of Lords with regard 
to the motor omnibus service of the company resulted in the reversal of 
the judgment of the Court of Appeal, and the consequent stoppage of the 
service. 


PUEBLA TRAMWAY LIGHT & POWER CO.—The control of this com- 
pany has been acquired by a strong London syndicate, headed by Sir 
Weetman Pearson, Bart, M.P. (of 8. Pearson & ош, The transaction 
involves the consolidation of the interests of the Anglo-Mexican Electric 
Co. (Ltd.) with those of the Puebla Company, all the properties of the former 
company, including its developed water-power plant near the city of 
Puebla, having been conveyed to the latter compiny. Sir Weetman Pear- 
son has been elected president, and Dr. F. 8. Pearson remains on the 
board for some time and will give the company the benefit of his advice 
and experience, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— носача 


NEW COMPANIES. 

HUGGETT & WORTHINGTON (LTD.) (94,634)—Reg. Aug. 19, capital 
£500 in £1 shares to acquire the business of electrical and mechanical 
engineers and contractors carried on as Huggett & Worthington, and to 
carry on the same and the business of manufacturers of and dealers in 
electrical plant, engines, fittings, apparatus, &o. 

LIGHTING AND HEATING TRUST ОО. (LTD.) (94,687)—Reg. Aug. 23, 
capital £10,000 in £1 shares, to carry on, assist in and promote 
lighting, heating and other industries and undertakings, to act as 
trustees for holders of debentures, to subscribe for, underwrite, and deal 
in and convert stocks, shares and securities, &c.) Registered by Wain- 
wright, Pollock & Co., 1, Church-court, Clement's-lane, Е.С. 

MAGNETIC CLUTCHES (LTD.) (0,614) Registered in Edinburgh on 
Aug. 24, capital £20,000 in £1 shares, to acquire from H. W. Ravenshaw, 
V. G. Middleton and W. E. Townsend patents for the manufacture af 
magnetic clutches and change-speed gears and to carry on the business of 
manufacturers, proprietors, agents and brokers of and dealers in motor- 
cars, vans, &c. First direotors: J. T. Townsend, W. E. Townsend and 
W. Mackinnon, 


MORTGAGES AND CHARGES. 


D. SANTONI & CO. (1906) (LTD.)—Issue on Aug 3. of a debenture for 
£110, part of series created May 31, 1907, to secure £2,750, charged on 
company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued £2,640. 


STATUTORY RETURNS. 


CALLENDER'S CABLE & CONSTRUCTION CO. (LTD.)—The capital in 
return to June 13 gives capital as £500,000 in 60,000 ordinary and 40,000 
preference shares of £5 each, of which 35,000 ordinary and 40,000 pre- 
ference have been taken up. £275,000 has been paid on 15,000 ordinary 
and 40,000 preference, and £100,000 is considered as paid on 20,000 ordi- 
nary. Mortgages and charges, £300,000. 


CHADBURN (SHIP) TELEGRAPH CO. (LTD.)—The capital in return to 
June 28 is £120,000 in £1 shares (60,000 preference), all of which have 
been taken up. £1 per share has been called up on 50,000 ordinary and 
50,000 preference shares and £100,000 has been received. £20,000 is 
considered as paid on 10,000 preference and 10,000 ordinary. Mortgages 
and charges, nil. 


CHEPSTOW ELECTRIC LIGHTING & POWER СО. (LTD.)—In return 
to Aug. 17 capital is £10,000 in £1 shares, of which 5,410 have been 
taken up. EI per share has been called up on 1,505 and £1,437 has been 
received, leaving £68 in arrears. 3,905 shares are considered as fully 
paid. Mortgages and charges £1,000. 

CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—Return to May 9 
gives capital as £1,000,000 in 120,000 ordinary and 80,000 preference 
shares of £5 each, of which 60,000 ordinary and 40,000 preference have 
been taken up. £5 per share has been called up on 6,047 ordinary and 
40,000 preference, and £1 per share on 53,953 ordinary and £284,191 
has been received, including £3 paid оп thres forfeited shares. Mortgages 
and charges £300,000. 


ROBERTSON ELECTRIC LAMPS (LTD).—Return to May 28 gives capital 
as £50,000 in £10 shares, of which 4,500 have been taken up. £44,000 
has been received and £1,000 is considered аз paid. Mortgages and 
charges, £10,000. 

ROWLAND, BARNETT & CO. (LTD).—In return to July 19th capital is 
£20,000 in £1 shares, of which 5,509 have been taken up. £509 has been 
received and £5,000 is considered as paid. Mortgages and charges, £1,346. 


SOUTH AMERICAN CABLE СО. (LTD.)—Return to Aug. 6 gives capital 
as £600,000 in £10 shares, of which 24,707 have been taken up. £147,000 
has been received and £100,000 is considered as paid. Mortgages an 
charges, nil. 


CITY NOTES. 


— — 


MEMORANDA (Aug. 29).— Bank rate 4j per cent. (since Aug. 15, p 
Price of silver 811 —31,,d. per ов. Oonsols 824 —82; for money, 824- : 
for account ; 24 per cent. annuities 808—811. Consols Pay Day, 5 ' 
Stocks and Shares Continuation Days, Sept. 11 and 25; Ticket 1 0 
Sept. Е and 26; Pay Day, Sept. 13; Mining Share Carry-over БА}, 
Sept. 10. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—Mr. А. R. Monks ie 
sided at the meeting on Friday last, when the directors’ report (abstrac 
in our issue of Aug. 16) was adopted. ok 

COMPANIES STRUCK OFF ТВБ REGISTER.— The following wers P 
off the Register of Joint Stock Companies on Aug. 27: Albert Electric ү ш 
ing Co., Birmingham Art Metal Co., British Electric Installation am l 


tors, Carboid Oil-less Bearing Co., City of Bath Electric Lighting v» 
Co., Collier Audible Telephone Synd., Epstein Electric Accumulo rs 
Fowler Insulator Synd., Home Telephone Co., International Power 
Syad., Lithanode & General Electric Co., Lodge Electric Light & Oon- 
Co., London Lighting & Eng. Co., New British Electric Installation 
tractors. 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY CO. LTD.) —The 


directors have declared an interim dividend of 24 per cent. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. Week g Ino. AGGREGATE. 
Line. ended. © or D 
F L (а) No. ed Amount Inc. or 
oe Week g me AGGREGATE. weé Dec. (a) 
e. or £ . £ £ ! & 
ence E (a pis ida] Amount. | Inc. or | Southend Corporation . . . Aug. 31 | 785 | - 6| 21 9,310 367 
Dec. (а) South Metropolitan ......| „„ 16 1,918 + 566 32 35,500 ＋ 4,343 
& & £ & Southport Tramways... » 16 472 -= 231, 33 9,678 576 
Aberdeen Сороаноп зө Aug. 21 1,640 | - 33| 12 [18,610 |- 11 South Staffs.... » 16 835 | + 56 | 32 28,851 Ф 1,963 
Airdrie „мыз „ 16] 7995 — — 7| 33 | 7,88 |- 33] Btalyb'dge Hyde, 455 54 Ж E . s s | 
Anglo- Argentine ... eux 15 15 ms + 21 34 559,508 |+ 56,803 8 . — ity ] > А з з н 
и 4 + under orporation ... eee ove "T К . 
Ashton- Hie Igne Corp } „ 21 |+ 21% | 8,808 |+ вв | Sunderland and District.) „ 231 % + ж 34 | 15362 "1,834 
Шогы ТОЙ ыр} „ d d$) аш] mcm т mE us mer Et 
er Bt. & Waterloo у... e n H ; + А à » 14 5 4+ 60 
Barnaley. . . .. . ... . . . „ 16 223 + 24 32 | 5374 T 565 | Swindon Corporation 7 „ 21 1822 —- 
Barrow . * 410 323 | — 13 | 32 8,286 |- 115 Taunton ............ » 16 69 | - т 33 1,406 |— 97 
Bath Electric Trams, “Ltd. «^ as 21 9501 = 185 | 34 26,766 |- 993 Tynemouth and District . » 16 | 422 | + 28 32 7,974 -= 711 
Birkenhead Corporation. „ 25 1,058 - 60 .. ЫЎ M eaide Trams Co- 21 489 | + 16 | 34 16,774 |4- 687 
Birmingham Corporation...| „, 24 6,093 $s 20 | 126,612 эз ctoria, Elec. Supply Oo. of July 21 1,333 | + 50 08 : 
Birmingham & Mid » 9 | 1,262 205 32 25,995 "n Wallasey Distriet Council... Aug. 21 946 | - 47 | 21 18,048 + 877 
Blackburn Corporation » 31 1,170 | 4 94 | *[21 24,024 |+ 1,097 Walsall Corporation » 24 | 662 | + 101, 34 17,835 — 814 
Blackpool Corporation „ 22 3,021 | — 212| 20 29,680 .|—- 1,902 Warrington Oorporation.... > ade ide s "T | А 
Blackpool and Fleetwood. „„ 31 2,183 | - 59| 8 | 12,855 |- 27423 | West Ham Co — „ 22 23 - 906 21 | 501405 i+ 1.222 
Blackp'iSLAnne's&Lytham| —.. $i es сИ es s Weston-super- TRUE DNE 413 3| 39 4,319 [s 491 
Bolton Corporation » 25 2,36) | - 28 | 21 49,071 |+ 2,657 Wolverhampton Co. ssi „ 16 | 443 + 21 32 14,664 |+ 790 
Bournemouth Corporation. » 21 2,672 | + 163 | 4:0 37,747 |. 579 Мане pion Corpu...... 5.231 920 | + 3 5 4,575 |+ 51 
Bradford Corporation... » 24 4,995 | + 213 | 21 99,789 |+ 508 | "Worcester ... оделение. e s 349 + 2, 32 9,078 2 265 
Brighton Corporation .... „ 28 1.241 - 146 21 | 920,33 |- 2,40 | Wrexham .. — „ 16 18 - 8 за | 3283 - 63 
Brisbane Trama .. v Vs 85 dis ә : Yorkshire W.B. Trams „ 25 1,203 + 2312, 34 89,082 | ET 
Бин ш в& Carriage... „ 23 э + 129 7 n — n YorkshireWoollen District. » 16 975 + 27 32 30,950 f 1,398 
Burnle oration ......... „ 24| 1305 + 85| 21 i + 77 | Ta Thess com ü! н” aa D I 
Barton Gorrira „ „ 25 330 | 4 3 6,345 394 AU ne ese comparisons are with the corresponding period last year. Partly 
Calcutta Tramways Oo....... » 24 845,322 | 4 R1,881 7 |6330,644 |+ 225,835 | — = 
aobo. еги ETAR „ 24 HH + 3| 34 47 ; + 20 x 
rpor ation 1 24 2,124 | - 20121 , + 1,809 
Gavehill... „ % "88|- 33| a2 | sm + "i COLONIAL AND FOREIGN INVESTMENTS. 
Central London Railway » 24 | 4,305 | - 674 8 39,456 |- 3,940 - 
CharingO., Euston & H'stead „ 24) 2,270 d 8 | 20,365 ; м | LAST Price Hark x Divi. | BUSINESS 
Chatham & Dist. Lt.Rys....| , 22 770 | + 38 | $34 | 34,318 |+ 2,112 | & (Оту. NAME. Wed., | YIELD- | DEND | WEEK 10 
Olty & South London Hly..| „, 25 3,064/ +4 779| 8 23,630 |t 5,260 | n |DEND Aug.28.| кр Due. | AUG 28. 
ty of Birmingham ......... „ 16 2,810 Sm 33 90,054 
соса open 1 „ 21 243 — 95 T gb WAYS, Ae. 2 8. d High: оя. 
г ectric Trams Co, ... „ 22 511 | - 32 | 31 5,737 — 607 Ке E | 
Croydon Corporation » 29| 1497| - 149| 21 30,698 |- 1,887 : 2o Anglo be A Bhares s. : = ! N 0 Ар, Oot 81 
, JR] 9 o ар ва 7 tree f. x , ори * | 
Dover Corporation .. „ 24 306 — 6021 5,210 |- 7 St. 57 |A ckla d Eles T а 5 DE | u, Dec x 
Dublin & Lucan Railway .. „ 24 170 T 17 8 1,244 |+ 73 “зе апе d.) i °>: | 102 —105 415 0 Ja, Jul 
Dublin United. „ 23 7.627 + 1,914 {8 | 58.312 |+ 14.228 270 Кы Кисер ыркы j a, Jul 
Dudley Comoran т e n 16 B „ ms. 3—8 |3 2 0] May 31 
ее Corporation 1 21 1,155 | + 53 14 6,09 + 108 prey E à У 
Kast Ham Council. „ a| 20 ве si | ез [= aut ыб | Do Sper Cent: Gum. Proh ou] ato |418 6 [My Ne] ЫМ d 
Exeter Corporation... „ 23| &)|+ of a1 | 701 |+ 5901 oF M med era El. hr, Bf. Ord. 187 mage 610 [Jede] | 
Falkirk and District . ооо ово вә, [1] 21 304 ee nee fee St. bY D 18 Р ef. Ord. Stock К E 11) —114 4 7 6 My Bpt x i 
Gateshead & Dist, Trams. ,, 16 | 1,045 | + os 33 | 32444 |+ 827 St. 57 | De 57 C Perp. Pre£ Stock: 108 —106 1 14 6 PRA „| ә 
Glasgow Corporation » 24 | 17,200 | + 198 12 209,697 |+ 2,901 40 4 7 Do. 47 бо Lot Mort. D ebs. 100 —103 |4 7 3 AC Ap ue = 
Glossop .. „ 24 144 M 34 4,636 |+ 49 | 1001 412, Do: 41 pe ооо 1 Ар; tl sj ~ 
Gloucester Corporation . (se: : iu a i B 370 B о. inet Belgrano Ord. 4-0 аа о Е Ae à Z 
Gravesend — Northfleet...... „ 16 287 | = 3) 32 7,871 |- 39 5 3/0 Do é RC 15 * Саш I ‘as ee AD, et 473 áj 
Great Northern & Oity Rly.| „ 2 1.6% 2| s | 12,711 j+ 136] 020 Do Sper Cent. Me Ne. ВЕ Moab cie 
Gt.Northern,Piccadilly,&£c. „„ 24 | 3,510 : 8 31,475 St. 57 Do; Б per Gent. Debs, .... 105 —115 5 E: ^ р 1 cov vs 
Greenock & Port Glawgow..| „„ 16 | 717 | — 5 a2 | 21468 |- 331 | 8. 8% | Do. б per Cent. 2nd us es 100 —18 4 17 0 Ja, Jul Si 
Halifax Oorporation .. ...... . Ses " m ud re Bt. 57 В o. ре ree Бо Таш. (1901) 417 0 Ja, Jul 
Hartlepool Tramways ...... » 16 327 - 16| 32 9,283 |- 539 n y | 92 97 |5 Кеи 
Hastings ee inen Co... уз. E 1,783 | + 312 8 10,707 |t 39,987 10 53x B А; res Grand National й 8 0 | Ja, Ju es 
Hong Kong .. .. „ 24 | 88,538 | 281,114 | 20 8262,332 |+ 336,060 кйш 7 Pref. Debs. 99 —103 o | Ja. Jul 
Huddersfield . „ 2 1,632 - из) 21 | 3404 |+ 1,444 | 100| gy | Do. 6 per Cent. Ist Deb, Bonds..| 100 —105 5 14 6 Ap. Ox 100 
Hull Corporation... » 24 2,405 + 123| 21 60,542 |+ 2,502 5 4% Cal i и Pir Е (1 to 137,610). 74-8 514 6 A 85 © 
Ilford District Council ...... , n "A E P 100 alcutta Gent Cui. Prof —51 5 0 0 ELA 57% D 
Ilkeston District Council .. "E! 147 | + 4| 9! 3,061 |+ 170 1 435 i1 T LE (rod. . w 10 4 9 0 3255 ae in| ee 
Ipswich Corporation ......... „ 21 495 | - 66 91 9,131 |- 719 8; 4% ái M ri Th Shares 3 27 4 5 0 Ja, Ju ee — 
Isle of Thanet Co. ........| „„ 21 1,839] — 154 4; 35,261 |- 722 “| ж apo bo Tr. & ite 5 vist Mt. b. oi —38 e 
Jarrow р wc "16 199 ге 33 3,940 d 5% С olom Se xb 80 5 = 5 2 0|Му, Ni 
Keighley Corporation ...... „ 22 172 + 10 8 1.310 |t 71 54 i 000 50 ye u Вав. .. d 82 —87 Fb, Aug 854 
Kidderminster & District... „ 16 161, + 16 32 3,897 |- 149 1900 5% | Kal ii Elec. Trans. b por ‘Gent. 5 15 0 ир 
Kilmarnock Corporation .. „, 24 146 | - 7| 14 2438 |- 39 5% Ө Deb ap x P РЕС" gis 
Kirkcaldy Corporation ...... " ES io in " = 6 6 Do. 6 е Cent. B 1 Ds 68 5 6 8 ко в | 7 
Lanarkshire Trams Oo. ..| ,, 22 1.31 + 392 34 | 39,121 |t 9612] 6 90 Lisbon Bloe. Trais. Ord. —.— зали 7 6 0 T з 
Tanssshue Ооой ненне, 42,359 |+ 10,813 | 100 ү: Do. 518 per Cent. Cum. Pref, .... 1 —1% 4 10 0 Ja Tai : п 
ee e деве еке - rb , di 
Leamington " 17 ou к 32 5,133 | 737 | St. Б7, Do. 6 per Cent. Reg. Mort. Deb. | 95 -93 |6 2 0 Ja, Jul |. - Vi 
Leeds Corporation ......... 1 21 6737 + 232 E 139,641 |+ 5,704 | St. 5% | Madras Elec. Trams. 6% Deb. Stk. 96 —69 |5 1 0 Ja, Jul 5 
` ve ^ , о 
Leicester Corporation ...... „ 24! 2124|- 11| в | 175569 |- 376 | 80 48% yp cua eh Has 6d 42 рег 101 —23 4 7 6 | Fo, Auc 123 
Leith Corporation.. . „ 24 516 | + 5 | {15 8,151 |+ 91 St. 1% |Р th E. н Ist Mt. Db. Stock 100 —104 6 J arte a 
Lincoln Corporation. . . . „ 24 125 | - 8| 31 2,599 |+ 54 "| EA Bao Paclo Tramway Licht £ Power 44 16 0 Ја, Ju 
Ar үш Rly. ... уз 1 155 + 36 8 13,833 |+ 1,007 — ** "Co. $100 Stock y, 48 13 —118| 6 16 0 120} |1154 
verpool Corporation ...... w 1 153 311 33 359,799 |+ 7,353 ere Е 
®London County Council . a 17 31,267 M 6,748 90 626,914 |+ 98,598 5A Do. 6 per Cent. lat Mt. $500 pb 927 04715 6 8 Ju, Dec 924 ee 
F көөнө „„ 23 | 7,619 | + 175 | #34 | 219,304 |+ 6,595 
westo e ped. ue uf 463 M 47 9,108 |+ 932 
Maidstone Corporation. „ 24 109; — 26 21 9,384 |— 187 ELECTRICITY SUPPLY. 
Manchester „ sd „ 24 15,272 | + 489 21 313,109 |+ 23,936 
Mersey Railway ; „ 24 1,771 | + 95. 8 14,660 i+ 1,171 5| 8/0 | Adelaide Elec. 8'ply Co. 6% Cu. Pr. 7180 514 0 Mr,Spt| .. 2: 
Merthyr » 16 215 | + 10; 32 6,748 |+ 333 | 10 4/83 Bombay E. S. & T. 6% Cm. Pf. 8 pd. 71-81 |516 6 i: a . 
Metropolitan Dist. Railway » 25 6,606 + 143 8 58,815 |+ 470 | 3t. 44% Do. 41 per Cent. Deb. Stk.(red.)) 94 —95 | 413 9 Ja, Jul 951 , 04 
Metropolitan Elec, dcum e| » 16 5,217 | + 1,700, 32 | 196,596 |+ 32,560 5| 5,3 | Calcutta Klee. Supply Ord. (1 to 
Middleton... Ре „ 16 389 + 26 32 11,375 — 226 1.790 CCC 63 4 5 3 8|Ap,Oct is 
Nelson Corporation "m » 21 164 | + 4 99 3,261 |+ 61 5| 9/3 Do. (80,001 to 100,000) . 64—7 a . s 
Newcastle-on-Tyne Corp. „ 24 3,955 | - 45 21 87,394 1+ 491 560 6% City of Wellington Elec. Lit. and 
Newport (Mon.) „% „ ЗОД 688 | + 10 21 15,311 ＋ 1,604 Power 6 per Cent. Reg. 1st Debs. | 50 —53 411 3 | Ja, Jul| .. T 
{Northampton Corporation. i ? 455 | - 47 121 9,408 |- 474 5| .. | Elec. Ltg. & Trac. Co. of Aust. 6 
, Oldham, Ashton & Hyde... 4 16 704 + 62, 32 19,452 | + 917 рег Cent, Cum, Pref. ....... 21— 27 - Fb, Aug. 
Oldham Corporation ......... „ 25 2,006| — 67 22 43,054 |t 2,626 | St. 57 Do. b per Cent, Deb Stock. 8)/,—:95 511 6 Ja, Jul | .. 
Perth (N.B.) Corporation .. „ 21 189 | + 18 14 2,464 |+ 51 | St. 5% | Elec. Бирр С, of Victoria 6 per | 
Perth (W.A.) Elec. Trams... * 23 1,285 | - 53: 34 49,187 |- 1,611 Cent, 1st Mort. Deb. St.. 944 963 5 3 б Ja, Jul a е 
Peterborough . eh se 6 163 | - Т1 82 40/6 — 210 | St. 6% | Indian Мес. Вир. & Trac. Co. Deb. 
Pontypridd District Coun.. 8 — te isi isi , St. Rd. Prov. Certs, . 108 —106 | 5 13 0 Ja, Jul Я 
Portsmouth PORES Es: „ 21 2,007 ; - 2214 21 41,843 |- 271 1 0/33 | Kalgoorlie Elec. Power & lig. 6 
Potteries ...... . 2 „ 16 1,673 | ＋ 110] 32 60427 ＋ 1,617 per Cent. Cum, Pref. ... — .. | Ap, Oct 
Rochdale Corporation ane ИЯ ча е: Е А St. 6% | Madras E. 8. Corp. 6 per Cent, 
Rotherham . фу» is 2 676 + 102 | 421 12,511 |+ 1,868 Conatn. Deb. St... 94 —97 5 8 0 Ар, Осе! .. Y 
Rothesay | m „ 16 620| — 134| 32 7,314 |- 602 1 0/6 | River Plate Electricity Co. Ord. 8—3 3 б 9 Конн doe 
Balford Corporation. sagi. уу” 6 4,595 | + 731 21 100,006 ＋ 2,243 l 123 6 per Cent. non-Cum. Pref.. í—1 6 0 0 May. * uL 
Sheerness .. мр „ 14 04 | + 4| 33 1,865 — 68 St. 6% Do. 5 per Cent. Deb. Stock . 95 —98 |5 2 0 Ja, Jul 964 2 
Shemeld Corporation „ 75 5,658 20 22 122,595 + 5,264 b, 3/0 | Rosario Elec. Co. 6% Pref. (1-20, 000) 5 —5à |5 9 6 |Ap,Oct| bA] .. 
Singapore Trams .. . . . „ 24 E 432 Tee 21 8200, 465 |+ 89,455 ..| 57 Ватан Water & Power б per 
Southampton ............ БА Cent. Bds., Berip ..................... 99 —1017| 4 19 0 Ja, Jul 


(a) These comparisons are with d атыр period last year. 
t Minus ә days. 


* Partly electrical. 


1 Minus 2 days. 


«j Plus 3 days. 
$ Plus 2 days. 


* [n calculating the Lies allowance has been made for accrued interest but not 


for redemption. 


t Ex Dividend, 
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| ELECTRICAL ee ‘SHARE. LIST. 


| | Price TE % BUSINESS 
LAST Price | RATE % DIVIDEND BUSINESS 2 | Last DIVIDEND ез 
E 5271 NAME. 0 YIELD- WEEK TO 5 [ON І. МАМЕ. . Yn рса. WEEK a 
2 DFND Aug. 28. ED. Ava. 28 DEND 


Bigh- Low- High- Lew 
| ELECTRICITY SUPPLY. | PT est. | est. | ELECTRIC MANUFACTURING, де, | | bad. est. | est. 
10, 5/0 [pournenout © Poole Plees Sap. C Orde: 9 ad | 18 о pont is Sec E ! "TIR | Aron тш Meter Ord. ............... | w7 n 818 0 Aprii Ot .- 
4 6 r ent. Cum СИЯ emi ; ‘oe —— i Ф = 
10 60 Н Do: 99955 Cent. Cum. Second Pref. . vi H - 108 | : 18 d 3 . - ӨП. бт Au Wilcox Ord.. etn : Ө - : 10 e. April, Oct ' 5 33 
Cent. Deb. Stock (red. 90 - an, Ju) ш. | -- 
5 M | вош (Kent) El. Lt. e Power Е ERE | оороо в 0 5 Visi à Cables örd. € "i 112 July, Feb Bj .. 
Bt. 44%: Do. Do. нер B A ae ut d.) 101 --104 4 6 6 Jen. July 1C3b 3 
à? = 517 6 | March.. e. | o Шве 442 Do. 4j рег Cent. 1st Mort. Deb. (re у у n 
р 4/6 6 ifPrompton & Kensington Elec. пр О | E 43 6 Mar, Rept Vs es St. 49° | British Tboms'n-Houst'n 43 Ist Mt.Db.. 87 -91 419 0 | тат, Sept — om 
St. 47 Central Elec. Sup. Co. 41 Guar.Db. Stock £9 - 109 3 18 0 | June, Dec |1)23 112 | b| s. British Westinghouse 6 per Cent. Pref... | 1- l PI 2 Er oes с 
b 26 {Charing Cross End & City)El. Sup Cı Co. 8 T 5 0 ae Н 34 Bt. 4\ kak sn крш a Prock "өө (9 — вдн у bd ès 
2.8 it Do. 48 per Cent, Pref. ..... 6—4 eb, Aug MEL A B 7 pti ..| 7 
85 re t 55 40 er Cent. Deb. Stock (red.). 05-98 |4 1 6 Jan, July 90 xs 9| .. | Do. 6 per Cent. Pref. non Cum. 5 “it : 18 : ad. Sepi m" 
5 9/3 | Do. City Undertaking 44% Cm. Pref. a 6 0 0 | Jan, July | 8%] .. St. 4 55 n шы å Deb. Btock toc | = =н соо LEM | = ie 
6| 2/3 | Chelsea Electric Supply Ord. .............. | 86—42 15 6 O| March .. |... | St] abe TANE Ru! Can 8 ra ^ 94-1 6 19 0 | Jan „July 168 | +: 
St. 44% э Do. 4$ per Cent. Deb. Stock (rod.) . 101 —1U4 4 6 6 | June, Dec |108 Я 1013 5 10,0 ` Callen oe кызы F 63. 4 7 0 Jan Ju ly 10 
FETT Ord... x2 590/95 Jus ©“ ог dix! Do. 4] per Cent. tet Mort Debs, Wed. 1054—1034 8 6 | Nov, May 104 
0 | Do. ò per Сеп есы f = | . m а : ' К s T" 
B 87 | Do. Sper Gent. Deb. Stock fred.) ., 121 —124 (4 1 0 June, Dee] | | 2) | 1 4% Cesiner-Reliner Mos 1 abe 16 41 0 Feb. T UT E 
BU 4% De 44 per Cent. 2nd Deb, Stock (те. | 96 —99 411 0 Jan, July| .. | e st. 449 Do. 64 per Cent. 1st Mort. S nue ) — 8-0 0 Мак, iil 
5 57 County of Durham Elec. P. D. Ord........ 1 5 6 8 April, Cet à J| 1/23 | Chadburn's (Ship) жен ыы Fd. aus | H- : 0 0 Merle Е 
5 2 | Do. 65 per Cent. non Cum. Pref. . s 48—44 ; 5 411 | Арі), Oct TAE ] 0/71 : Dc. 6 per Cent. 9 55 Е E d Sena as | : = 8 at July 2 
10 4/9 County of Iondon Elec. Supply Ord...... uc | e о 4 Feb, Aug 745. . don 57 . jot Mort. Debe m ied б 8 0 Jule * 
10 60 ро. `бүег Cent. Cum, Pref................ —1)3 ar, le a 1 „ 
ЖУ: Е ИЕН АЧА Bete - C BPE R2 
t. 48%: D econd De ock Prov. Certs... - і 1 = 1 кы us 
d 36 | Folkestone Paay Puppy Со Co. Dra | ag : ii 0 is pril, Бер v es E N | Hanon k рег Сем. Пер. Біо ck Ji pd. j 1 du : в 93 ‚Зап, July 2 "t 
| 26 Do. б per Cent. Cum. Pre ө — , 7 —j If, a x ss 
8t 432 Do. 44 1st Deb. Stock (гед)............... 6—99 | 411 0) Feb, Aug | &À | . | 5% | Do. (£5 paid) ....... 5 j E 85 4 1 А Feb, Ang | =e 
Б 5,0 Hove Electric Lighting Ord 1-7 : : 2 Арис р. 2 57 po үт 8 Mort. Deb. Btoc (r 5 oe оа еве ees 
5| 5/0 | Kensington & Knightsbridge Ord......... 84— eb, Aus ^ 3 | 1 ho 0 0 | Jan, July | °° 
А si eed 4% | Edmundson's Elec. Corp. Ord. ... ........ 8 
b 6% | Do. 6 per Cent. 1st Pref. ej 6 7, |4 6 9 Jen, July Б .. | Мау, Nov! 19 
a n Post арса (ro і Pd dE an ue = vu s st 307 o bed.) 70 Là s 11 6 Jan. July "x Ж 
St. 4% ensingtn пор. , Co. K Nottin | ; 9 Electric Construction Co... — Ya T Jan, July 
Co. (Joint Station) 4X Deb. Stock k (red) 98 -101 3 19 0 April, Oet| .. | . . ес 1971 ue MES 
3 24$ pee eras i Ord. . „13-2 6 0 Mar, Sept 2 Do. 1 per Cent. CUm. Pref. оа „1 18 4 July di x 
b $0 Do. 6 per Cent. Pref. 44—54 | 514 0 | Mar, de Жон боа сс A С * . 517 9 | June. Dec e 
St. 47 Do. 4 per Cent. Ist Mort. Deb (2-95 4 4 0 Jan, July | . .. [ 10| 5/0 | General Electric Te Mort, Del... re 91 = 140 tae Бер in zs 
VVS en 4 9 J, if ae . 10% Henley? Telegraph. Worke rd. „ 20819816 0 0 Keb, Aug ЕТЕТ 
93 ро, Cent. Cum. Pref. ............ - Ms ^ 
ы d. pe A dM PRP ow od eee MIE 
Bt. 307 ег Cent. Mrt. Deb, Btock(re -(82 id a 1 1 dia Ra ber, Gutta Percha, &c., Wrhs. 144—153 | 6 9 0 | Feb, Aug 152 | 14; 
00 44». PY idì ре Corp.for P.D.latMort.Db. 95 ~{8% 411 9 | June, Dec . e 3 | andi , ed.) ‘| m April. Oct | 98 14 
zh BY Newcastle & Dist Bice Lug. Ord.(£9 paid) 96—98 , 415 0 Feb, Aug o {1601 47, Do. 4 per Cent. Debe. p а таго) 97 —99 : 1 А Nov iss 97 
100 4 Do 43 per Cent. Deb. ........ ............ 93-99 1411. 4 | Jan, July | n| .. 11/2 Вісһагдғорв, Westgar Poe „ fel oe 
Б 5% Newcastle Elec. Sir OF кол. jas | 115 13 Feb’ Aug E е gt p Г н t) per Cent Perp. Deb. | Stock Nt gs E 14 0 Jen, Juy „„| 7 
bz t. non Cum. Pre - , er xs : А "i i 
100 47 Do. d ber Cent Mort. Deb. red. 1007.| 97 -18 4 2 0 Jan, Jay à s 1 is энне „ 5 - me: S | cse 
A 155 perme Pee cent Deb. „ 97 —£9 | 4 11 10 Jan, July E 12! 19/0 | Telegraph Construction & Maintenance | 1—82 510 6 о зц | .. 
10 (0. Notiin as Electric Ord... бышы 11 12 7 10 0 Merch... 100 4x | Do. 4 per Cent. Deb. Bon mt F555 ' 71 
5 4,6 Oxford Electric Ота. . eessesi [$-639 512 0 March ..| .. | .. 2 1/0 | Тасев, Sons & Maxim, Ltd., О А 27 — 275 ; 1 6 s 1 25 
st. 47 | Do. 4 per Cent. Deb. Block -sunu (5-97 4 2 6i Jan,July | .. | .. 1 0/6 | Do. b per Cent. non-Cum. Preference T т: 1.078 ш iu” .. 
b 50 | Бї, James’ & Pall Mall Elec. Ord. ......... 73—14 6 1 4 Feb, Aug | 7) . st. ру ' Do. 5 per Cent. пор. eua Ice 10 — ca (ear о June. Dec! e 
5 3/6 Do. 7 per Cent. Pref, .. ..... 6-7 5 0 о Feb,Aug| .. | St. 44 Po. сео e 1 т. 102 E iu ME eje 
St. 34/4, Do. m er Cent. Deb. Stock (red.) .. £6-11 317 0 Jan, July +6 g 10 2 Foi "rca. de ent Cum. Pri 106 -» EPI Jan, July js x 
D .. , Smitbfield Markets Electric BEP Ord..  à-)b | . Feb vu d s 16 8/0 eee is р 355 . ни Apr, Oct 98 
St. 47 Do. 4 per Cent. Deb. Rtock.............. 71-75 5 6 0 Feb, Aug | a JM Willans a n id 1 100 in ee ' Ule 
5 3/0 South london Electric C a Ога, 5 с | з 0 8 April ... poe 5] .. | e Cot ior a Pref. е Lr $— | Е Apr, Oct 
ost pou erty Jed ud tat bd Par A 1Ад—15 5 7 0 Feb, Aug ial L. |100 4%, Do. per Cent. 1st Mort. Debe.......... 76 -80 5 0 0 May, Nov) ..| .. 
Bt 494 Do. 4j ты Db. Btk: Bed. UM UR 3 1 6 дЫ Qe ees ona al ru TELEGRAPHS. | 
t u A | = ө — 53 m : 
b $8 | Do Брет Сеш. Cam, Prefs .../ 3-9 |8 6 8 2 pril. Oe || . ao. Amazon per Cent ak TM 85 s 8 F o | June рее) ej = 
St. 44% Do. 43 per Cent. lst Mort. pu c4 -97 |412 9 | April, x DUMP ‚160 57 ie эы чыш е .... (0 —62 6 3 0 F My AgNi 67) | 2 
b 50 Westminster Elec. Sup. Ord. . ... 9 6 8 0 | Маг, бері, .. | .. [| St. 16/0 g * · eee eee 0 1061 512 6 P N 064 105 
3 Cent. Cum. Pref. 6—& 4 2 0! Jan, July .. .. | St.) 80/0 Do. Preferred ....................... ......... 1 4 My, Ag 
5 2; Do, 4j рег Cent. Cu 5 St. i Do. рее aissas Geni veiii 2 i : 5 7.0 aj и 
| C айе 4 per Cen e — n, Ap, Jy. O 
——— [ELEGTRIC RAILWAYS, TAN WAYS, t. | | Be oce Some QU S e 65 OP Reb aug у af 
Bt. 4% | Baker St. & Waterloo 4Y Гер. ПЕ Bt.) 88 —£3 4 6 0 Jan, July | t? ws 10 10/0 Do. Preference 10 per Cent.. — TES lel 5 19 6 | Feb, Aug БЕ »- 
1 1/0 | Bath Elec. Trams Pref. Ord. ...... 1- f, 514 0 April. 5 2/0 Direct Spanish Ord... os —3 510 6 April. Oct 334 
1 0/6 Do. 5 per Cent. Cum. Pref... ye 16 5 7 0 Jan, July -- > 5; 5/0 | ро. 10 per Cent. Сит. Bref. ө 10 6 6 6 Abril Ot .. 
St. 400 Do. 4} lst Mort. Deb. Stock (red.) .. 94 —98 | 6 2 0 April, Oct; & #? | so 432 Do. 41 per Cent. Deb... sii | 107-1 Ы 4 7 3 Jan, July A 
Bt. B'ham & Midland Trams 4j Ist Db. Stk. 94-67 413 0 Jan, July 20 6/6 Direct United States Cable .. 14 |6 4 0 Ару ni M 
10 n Bristol Tramways & Carriage Ord. 14 —144 6 8 0 Feb, Aug ' 100) 432 Direct М сві India Cable 434 Bg. Db. (1d. ) 99 1014 4 5 6 June, ЁЎ 
10 47 7 Do. Г. Pref. (fu a pai?)... Sup 84-9 4 811 " I. St! 25/0 | Eastern Ordinary , 182 —187 6 2 6 Ja Ap. Jy,0 1344 182 
St. Do er Cent. нана © 8 — 1.0 |4 0 0 | Feb, Aug 5% рве 17/6! Do. 33 per Cent. Pref. Stock .. 86 —:8 8 19 6 Ja,ApJy, О 574 | 87] 
10 . British lectric Traction Ord ee. 2—7 3 | dune, Dec 20) -. St. 47 | Do. 4 per Cent. Mort. Deb. BE k: (ren. M 103 — 105 | 316 6 May, Rr. 
10 €/O f Do. 6 per Cent. Cum. Pref... ees 0407 7. 5 10 6 Feb. Aug Ө en 10| 9/6 | Eastern Extension. 194-18 | 5 4 6 Ja,Ap,Jy,O 1*8 | 193 
St. 5% | Do. Брег Cent. Perpetual Deb 100 —103 4 17 O April, Oct [101$ 100 St. 4% Do. 4 рег Cent. Deb. Stock ii 102 —104 | 8 17 0 | Feb, Aug 1071 10 
St. 41 Do. 4j per Cent. 2nd Deb. Stock . . 18 —81 5 11 0| Мау, Nov | 794 7 100 4% | Eastern & E. African 4% Mort. Deb.1909; 98 —100 | 4 0 0 Feb, Aug 
St. 8% Central London Ordinary Stock.. ........ 71—78 418 0| Feb, Aug 72 71 25 4% | Do. 4% Mauritius Sub. Debs. (red.) . 9 41-10 А 6 1 0| May, Novi ..| .. 
St. 4X t Do. 4 per Cent. Pref. Stock ............ 8)-91 4 8 0 Feb, Aug le 10 5,0 G.N. (cf Copenhagen), with Coupon 71. 54 — 36 619 0 Jan, July 3:4 s 
St. Do. Deferred Stock ... 68 - 56 7 28 Feb ... 1 100 447 Halifax & Bermuda 414 Ist Mt. Db. b. (red. 991—101), 4 8 6 June » Dec | oe > 
100 4% Do. 4 per Cent. Debs. 102-105 816 0 Jan, July : 25| (2/6 | Indo-European.......... ie 66 -68 5 1€ 0 | May, Nor „ és] us 
St. 4% | Charing X. Zuston&Hmpstd Per. Pb. Stk. #1 —54 ‚4 15 3 | Jan, July * Fico si | Mackay Companies Common 66—65 65 18 6| Jan,July | . ee 
5 City of Birmingham Trams.5%Om.Pref., 44-5 5 0 0 April, Oct | p 1 100! $1 Do. Preference . . en 67 —(9 |616 0 Ja Ap sy, ee #9 
100 4X Do. 4 рег Cent. Ist Mort. Dobs......... 98 —101, 319 0 April, Oct | .. Esp ros Marconi s Wireless Teleg. DU. шы; 6—3 ва nl.... А = 
St. 4% tCity & South London Bly. Con. Ord. 45-47 (415 9 Feb, Aug | 4€4 447 100 4% | Pacific & Europe'n Tel 4% Guar. "ioa ds i 98 —100 4 0 0 June, Doo x 
St. 5% It Do. 5 per Cent. Perp. Pref. (1891) . 115 —118 4 4 9 | Feb, Aug 10| 4/0 | West Afiican Telegraph Shares. 0 —103 | 316 0| June, Dec} .. | .. 
8t. 5x t Do. (7696) 171717. ае М 113-116 4 6 0 Feb, Aug 115] ns 2} 1/3 West Coast of America lj- ld 3 19 9 May . 22 ЕИ 
Bl. 52 ЛЕ Do. io енени 118 -116 4 6 0 | кер Aug 1.00 % | Do. 4 per Cent. Debs. . . . . 9$ —100 4 0 0 Jen, Jury. 
St.) 42 Do. 4 per Cent, Perpetual Debs. ...... 102 —105 3 16 0 | May, Nov її | .. 10 .. | West India & Fanama .. e. Yam d T May, Nov NECS NN 
10 6/0 Dupin United Trams. (1£96) Ltd, Ord... 5 —18} 4 7 O Feb, Aug, -- | .. 1¢' 8/0 Do. 6 per Cent, Ist Pret. . — | 715 0 | May, Nov | ..| . 
16 €/0 ver Cent. Pref... Hn os 470 rou Aug Ao NM mi Do. 6yer Cen 10 un ee 13, 1 yee yale -- | — 
t 0/1 i , & City В) Pret. Ord. (4%) .. eb, Aug * > 0 6% Do. брег Cent. Debs. ..................... —lv2 ' Ja - i 
10 40 панове City Biy. ret Gr та] 6—7 5 140 Feb, auß 10 35 Western Iclegiaph -- 13 —134 5 6 0 Mr, n, O. D 324 | 15 
St. 42 Do. 4 per Cent. Deb. Stock .. 88 —E5 414 € | Jan, July | D Сры 4% Do. 4j er Cent. Deb. Btcck (red.) . “| 100 —103 ! 3 18 0 June, Dee 
St. 45! Hastings & Dist. Elec. Prime Co. 1745 Bt. 93—101 4 9 0 April, Oct 98 «s 1bELEPRONES. | 
10 92 3 Ше Tramways Ord. woe) 11-12 7 4 0 Mar, бері .. э | 
10 6% IB er Cent. Pref. . . — . "Ub—11 5 9 1 Mar, a e .. 4% Amer. Telephon, & есир, Coll. Trust | 
©. 47 i n. р; Cent. Debs. — : 07 - £9 4 10 11 Jan, July бм s $1,600 4 per Cent. Bonds .................. 90—92 4 7 0 | Jan, July Ж 2 
5 M3 | Lot Thanet E. T. & Lt. 5 per Cent. "Pref. 1-14 So | Mar, Se[ft | sti 59 Anglo- Portug'se Tel. 6% Ist Mt. Db. Stk. 101 —1€4 4 16 0 | Маг, Sept Е 
St. 47 | ро. 4 per Cent. Deb. Stock... (6-71 5 12 6 Jun, July aa Т е 5| t.0 Chili Telephone . Sese. 61—71 610 6 August. MM ds 
St. B4 | Lunes. Utd. Trams Б? Prior Lien Db. St. $4 —97 5 3 0|Jan,July |... | ) 0/4: Monte Video Telephone Oord i» ‚414 0) Nov ....| .. 
10 . Liverpool Overhead Бата бн ска: d-4 | oe Feb, Aug = 1 t/6 Do. брег Cent. Pref.. epee ia —1 5 0 0 . * 
lu 57 | Do. Брег Cent. Pref.. ese e| C2-74 6 13 4 Feb. Aux st.) 6z — Naticnal Co. Pref. Stock peciit: 1053—106) 5 13 0| Feb, Aug w? 
St. 4Z | Do. 4 per Cent, Deb. 84 - 560 4 18 0 Jan, July St.] 62 Po. Def. Stock... eee 105 —107 5 12 0 | Feb, Aug 106 1% 
10 5˙0 | London United Trams. 5% Cum. Pref. . 71— 71 5 143 Jan, July, .. 10 (%% Do. 6 per Cent. Cum. lst Ire... . 11 —13 412 0 Feb, Aus ie 
8t 4x | Do. 4 per Cent. Ist Mort. pen Stock. E] €4 -88 411 0 Jan, July Sod] | 16 Go Do. (ler Cent. Cum. 2nd Pret. ......... 10—12 |5 0 0 Feb, Aus 52 
St. 00 Mersey Con. Ord, Stock ........ 408 —4 = “Feb, Aug. xx 1 936 Do. Б per Cent. non-Cum. 814 Pref. . 5/4—5,5; 4 19 0 Feb, Aug Si | 
St. I. 3 per Cent, Perp Pref. . 5 3-6 - m REN ЖАЙ 34A 10. Deb. Stock 3l per Cent. M 954 —$74 312 0 June, Dec Qe dez 
|. Metropolitan Elec. Tramways bef. ... 4— s .. Ар... n bog; 47! Do. 4 peoCent. Deb. BIER eC). 101 —103,317 6. Jan, July 1018 1014 
1 0% Do. Брег Cent. Cum. Pref. Sos 1 5 84 5 3 0 Feb, Aug і i ht Oriental % 1 Id |6 2 0 April, 44 _. s 
St 48% Do. 4g per Cent. Deb. Stock . u4 9 418 0 Jan, July wx. теу Po 6 per Cent. Cum. Pret. — 106, | 110 0 | April. Oct os B 
бн New Gen, Tract. 6 per Cent. Cum. Prei. 4-1; va luv e.e | я St. 42, Do. 4 per Cent. Кеа. Deb. Stock . 91—94 '4 5 0 Jan, July Е e 
) (9^. FPottoeries Electric” action Ога. ......... 187 35, 7 3 9 April Vet | . oe St. 445 | Telephone Co. of Egypt 5. Db. stk red. ) $8 —101 4 9 0 Jan, July А in 
1 66 t Do. : per Cent. Cum. Tre | i- 2 618 € Feb, Aug | 55 . 6 % United River Plate... e 61—71 638 O July .... 62 
St. 44% Do. pee Cent. Deb Stock MNT 95 —-t*t8 4 15 9 1 vs "m | 5 2,0 Po. Брег Cent. Cum. Pref... зе 6 —64 111 0 June, Dec 8 " 
(#1 К.М а ke Trams. & Ltg. 6% Cm. er, 4—1 6 0 , Feb. Aug КЕ oe ape > i t 
PE л у рез Sock les up вы 4ш 3, dan, duly | |.| FINANCIAL, INVESTMENT, At. | | 
O 52 8 lund Diet. Elec rms.5% Ist t. '4—H 51 un, July ds НЯ 
ete Б. rund Elec Kys,Coof London... 65268 812 0 Je, Dees sò | | 5 8/0 Elec. & Gen. 5 Сиш Pref. 10104, б d. hu jr 163 | 463 
Жыш з Adeki (W. R.) Elec. Trams. SUI. 1-14 = March ..| .. .. | 10 6,2 Globe Telegrap rus seres | 4 135 1 8 о Ja A „J, 0 1 ist 
ж 5 AR Cum. Pref. „ da- uj ES .. ES . 10 4/0 Do. 6 per Cent. Pref... —— ens t1 в, April, Get у.о и 
St. 44% Do. 44 per Ceot. 1st Debs. . 87 —$0 5 0 0 Jan, July - .. | 10, 6% Submarine Cables rust (Cert.)... —— . 127 — 


* In calculating tbe yields, allowance has been made for accrued interest but not for redemption. f,Ex dividend. { The London Stock Бейше Committee hare 3 to quote ‘eas 
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Internal Forces in Conductors Carrying Currents. 
IT is not often that commercial experiments bring to 
light elementary. facts requiring scientific explanation, for 
generally the elementary facts, at least of electricity and 
magnetism, have been fuliy studied in the laboratory, or 
effects have been indicated by theory and have been subse- 
quently found by careful experiment. А recent exception, 
however, is the observation by Car. HERING that the charge 
in an electric resistance furnace cannot be heated above a 
certain point, depending upon the proportions of the fur- 
nace, owing to a tendency for the fluid to form into tke 
shape of a trough, the direction of the trough being trans- 
verse to that of the current, thus reducing the cross- 
section until finally the circuit is broken. This eflect, 
which he called the * pinch phenomenon," has aroused a good 
deal of interest, because it showed that conductors, when 
carrying currents, are possibly subject to certain forces tend- 
ing to make them contract. That such should be the case 


is not difficult to understand if we regard the conductor 


аз consisting of filaments. Since the davs of АМРЁКЕ 
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the attraction of two parallel conductors carrying currents 


in the same direction has been a familiar fact. In a con- 
ductor consisting of filaments these will tend to attract 
one another, and if the conductor is a liquid and the cur- 
rent density is sufficiently high, the contraction will be 
sufficient to break the circuit. The familiar conception of a 
magnetic line of force acting as an elastic band gives à 
menta] picture in the same direction. Elsewhere we give 
an account of some interesting experiments by Mr: P. Bary 
upon this subject, showing that the effect may even account 
for the “singing arc," and in our next issue we hope to 
give an abstract of an article by Mr. E. F. NORTHRUP 
dealing with the subject from a somewhat different point 
of view. 
HORE 

Electric Cranes. 

ELECTRIC cranes afford a good iustance of the unexpected 
changes sometimes brought about by the applications of 
electricity. Less than 20 years ago Lord ARMSTRONG 
expressed the opinion that, as regards "safety, controlla- 
bility and adaptability to various purposes, electricity had 
little chance of ever rising tothe level of hydraulic power." 
But since that time there has been a marked change of 
ideas, апа electrical engineering has invaded a well-estab- 
lished branch of engineering which used to be exclusively 
in the hands of hydraulic engineers. There can be no 
question of advance when such important docks as those 
at Hamburg, Rotterdam, Antwerp, Genoa and Glasgow 
adopt electric cranes in preference to the older form of 
operation. This advance, no doubt, is due to the advantages, 
among others, of flexibility, ease of working, and freedom 
from trouble during times of frost, which are all possessed by 
the electric crane. Probably, not the least important point 
is the fact that a public electricity supply is usually avail- 
able, whereas plant for hydraulic supply must generally be 
put down for the special purpose. When, on the other 
hand, overhead travelling cranes are considered, there is a 
marked advantage in the electric ¿rive over the older form 
of rope driving and square shafts. Although great progress 
has been made, it is noticeable that the literature on the 
subject is not extensive, and, moreover, it is very scattered. 
On this account, we do not doubt that our readers will 
appreciate the series of articles, of which the first appears 
in our present issue, due to Mr. Н.Н. BROUGHTON, who has 


viven a great deal of attention to the subject. 
— — 


Supply in Bulk. 
ALTHOUGH the power load is essentially the kind of load 


which a power company desires to have, the ordinary light- 
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ing load is not to be despised if it can be obtained at a 
suitable price; in fact, there is no doubt that a good deal 
of development is possible by cultivating this kind of 
supply, not only for the power company but for electrical 
applications generally in the smaller towns. There are 
many towns which are not sufficiently large to bear 
the comparatively heavy capital expenditure of a gene- 
rating station, and the high cost per unit where the 
output is somewhat small. In such cases the power 
company is at a gteat advantage, and there is much 
to be said in favour of a supply in bulk. This point 
is evidently being realised at the present time in 
Yorkshire, for the Yorkshire Electric Power Co. is now 
supplying in bulk 11 electric light undertakings and is 
negotiating with several others. The latest example is 
Brighouse, in which the local electricity works is to be 
discarded, and a supply is to be taken for light and tram- 
ways at a charge of £6 per annum per kilowatt ot maxi- 
mum demand, and a further charge of jd. per unit, subject, 
however, to the proviso that the charge shall not exceed 
1:250. per unit. 


Street Lighting. 

A CONSIDERABLE amount of information on most subjects 
pertaining to electricity supply must have been collected 
during the last few years by means of series of questions 
sent round by municipal electrical engineers to their con- 
frères in other towns. Most of this information never 
becomes public, and we were, therefore, very pleased to 
receive a copy of the tabulated answers, in reply 
to questions in regard to public lighting, issued by 
Mr. F. TEAGUE, city electrical engineer of Bath. We 
summarise briefly, in another column of our Notes, the 
contents of the tabulated replies. As might be expected, 
a considerable variation is shown between the statistics 
given for different towns. For example, the number of 
lamps trimmed and cleaned per day per man varies from 
30 to an unexplained figure ot 100. At the present time 
when the competition between electricity and gas for street 
lighting is so very keen, it is specially important that arc 
lamps used for public lighting should be maintained in as 
efficient a state as possible. Arc lamp columns have the 
advantage of being more artistic than any gas standards yet 
devised, but dirty or badly illuminated arc lamp globes are 
very conspicuous, and are more noticeable than broken gas 
mantles. Even when the lamps are properly adjusted as 
regards voltage, careless centring of the carbons or worn 
guides may cause a poor and unsteady light; and we are 
sure that in many cases much more might be done, both in 
the way of keeping the globes clean and in the more careful 
adjustment of the lamps. Moreover, too much attention 
cannot be paid to the maintenance of street lighting in 
as efficient a condition as possible, for it is then one of the 
best advertisements an electricity supply station can have. 
Effect of Electricity on Plants. 

THE Paper by Mr. J. H. PRIESTLEY, of which we give 
an abstract elsewhere, gives an interesting account of the 
work being carried out by Mr. NEWMAN on the lines of the 
late Prof. LEMSTROM. Generally speaking the results have 
been satisfactory, the Increase on various crops ranging 
from 15 to 80 per cent., though certain plants seem un- 
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affected; and the experiments have probably been on a 
sufficiently large scale to be of agricultural value. Apart 


from any practical interest—and we scarcely anticipate 
that the extended use of the method will give rise toa large 
power load, though it may lead to the further development 
of influence machines—the mode in which electricity 


has a stimulating effect is of considerable interest. One 


naturally thinks of electric osmosis, and of the production 
of nitrates in the atmosphere by the discharge, as possible 
explanations of the increased growth, but so far no definite 
conclusions have been reached. 


— — 


Wireless Telegraphy in the Navy. 


Ir is interesting to note that wireless telegraphy in the 


British Navy has now so far developed that the Admiralty 
have thought well to establish a separate brauch for its 
operation. As we give elsewhere particulars of the circular 
issued by the Admiralty in this connection, we need only 
say that the new branch will deal exclusively with wireless 
telegraph matters and will be quite distinct from the visual 
signalling branch, so that the newer form of signalling will 
no doubt develop untrammelled. 


— — . — — 


American Railway Electrification.—It is reported that the 
Southern Pacific Railway has prepared plans for the electri- 
fication of 136 miles of their line in Colorado, running over the 
Sierra Madre Mountains. ` 


Personal.—It is announced that M. Becquerel has been 
appointed president of the Commission Technique Inter- 
ministérielle, forined to report on the organisation of the 
wireless telegraph service. 


Electric Lighting in Paris.—The Westminster Gazette reports 
that the arrangements, whereby the electric lighting companies 
of Paris are to be combined in one large corporation, have now 
been concluded, and, with the co-operation of the civic 
authorities and the assent of the Council of State, there is 
being formed what will be known as the Compagnie Parisienne 
de Distribution d'Electricité, which is expected to produce 
beneficial results to the shareholders and to more completely 
satisfy the needs of users. The new undertaking will be 
capitalised at 50,000,000fr. (£2,000,000). А couple of months 
will,it is believed, see the organisation entirely completed 
and in full work. 


Blectric Traction in America.—The Railway and Engineer- 
ing Review reports an extensive project for the utilisation of 
hydro-electric power by the Chicago, Milwaukee & St. Paul 
Railway. The scheme contemplates the development of 
180,000 H.P. from the river, a part of which willbe used as motive 
power on the adjacent sections of the railroad. That portion 
of the line is one of recurring tunnels, the aggregate being 
10,000 ft. in 150 miles of line. The electrification project, 
therefore, offers the advantage of dispensing with steam power 
in the tunnels as well as of concentrating great power at the 
heavy gradients. It is stated that definite plans have been 
formulated for the hydro-electric works, for which three dams 
will be built at available sites in the river. After the require- 
ments of motive power for the road are supplied, a consider- 
able surplus of electric power will be at hand to be used in the 
operation of saw mills and for other purposes tending to the 
industrial development of the territory. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Garachico (Teneriffe)—Santa 


Cruz dela Palma.......... Jaly 12, 1906 — 
Grand Canary—Lanzarote .. Sept.18, 1906 — 
Brest—Dakar .............. July 22, 1907 — 
Kotonou—Libreville ........ July 18, 1907 — 
Maranham— Ceara .......... Aug. 21, 1907 Sept. 2, 1907 
Medan—Olehleh............ Aug. 21, 1907 Sept. 2, 1907 
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New Tramcar Indicator.—4Àn ingenious device for auto- 
matically announcing streets and points of interest when passed 
by а car has recently been invented by Mr. P. J. Mann, and is 
described in the Street Railway Journal. The indicator is 
mounted in the centre of the car, where it can be seen by all 
the passengers. It gives the name of the street the car is 
approaching and also affords a large space that can be devoted 
to advertising. A great advantage is always to have the name 
of the next street before the passengers. This saves much 
work for the conductor and not a little annoyance to the 
passengers. The indicator is operated by a small motor con- 
trolled by a shoe placed just inside the rail at each block. 


Production of Undamped Oscillations.— A recently patented 
invention, due to Dr. H. Manders, has for its object the modifi- 
cation of the Poulsen arc in such a way that the production of 
oscillations shall be free from the inconveniences caused by 
the hydrogen atmosphere. The inventor has discovered that 
hydrogen may be dispensed with, provided that the elec- 
trodes between which the arc is formed are composed of cer- 
tain conducting materials. The electrodes must also have a 
definite disposition as regards the current flowing in the cir- 
cuit in which they are placed. His experiments have shown 
that the best effects are produced when the material of the 
electrode forming the cathode is of lower atomic weight than 
that composing the electrode which forms the anode. The 
best material of which to form the cathode is aluminium or ite 
alloys, especially the white alloy known as romanium. То 
form the anode either zinc, silver, cobalt, nickel, copper or 
iron is used, or alloys of these metals, either with one or 
several of the others, or with other metals possessing a higher 
atomic weight than the metal, or principal metal—if an alloy 
—of the cathode. The combination of aluminium, as cathode, 
with zinc, as anode, gives the best results, and with the other 
metals respectively mentioned above as anodes the efficiency 
is in the order there given. 

Theory of Nernst and the P.D. at the Contact of Two 
Electrolytes.—Suppose any two solutions, L, and L, which 
have а common anion, and into which dip two electrodes of 
mercury covered with a mercurous salt, form a cell; then the 
difference of E. M.F. at the contact of the electrodes is 


€ 
the total E.M.F. of the cell being 
RT w 
=— log ==. 
E == og p 
With equal concentration the osmotic pressures w, and w 
become equal, and the final equation reduces to E =L,/L, 
This gives a very useful method of measuring P.D.s between 
electrolytes of the same molecular concentration which pos- 
sess а common anion. In a recent number of the Comptes 
Rendus, Messrs. Guyot and Lippmann give determinations on 
a number of sulphate solutions, the cation being in each case a 
monovalent element, such as sodium. By taking into account 
the degree of dissociation of the various salts very good agree- 
ment was obtained between the actual measurements and the 
calculated values. These results do not altogether agree with 
those previously obtained by Negbaur, but it is probable that 
this author has made assumptions requiring more detailed in- 
vestigation. 

Public Electric Lighting. —We have received from Mr. 
Francis Teague, electrical engineer to the Bath Corporation, a 
table of replies received from 41 municipal electrical engineers 
in reference to public lighting. As regards the number of 
lamps used, it is noticeable that incandescent lamps vary very 
much in favour with the different engineers. In many districts 
no incandescent lamps are used, or, at most, very few, whereas 
in certain towns the number is comparatively large. Thus, at 
Blackburn, Blackpool, Brighton, Derby and Fulham, the number 
of glow lamp groups, including Nernsts, amounts to 470, 695, 
1,745, 800 and 483 respectively, these figures referring to stand- 
ards. In passing to the particulars given of arc lamps, it is notice- 
able that a good many engineers seem reluctant to give the flame 
arc lamp a trial. Among the exceptions may be mentioned 
Hackney, where 105 flame arc lamps are being erected, and 
where it is found that only one extra trimmer will be required 


for these lamps, because of the better lamp routes that can be 
arranged, and because the lamps have magazines. In Hastings 
also 105 flame arc lamps have been fixed, replacing ordinary 
arcs, and are giving complete satisfaction. It is noticeable 
that ladders and towers are still very frequently used 
in trimming, and at Leith raising and lowering gear 
has been tried, but has been abandoned. On the other 
hand, at Hampstead such gear has been found to be a 
great advantage ; for lamps, globes, &c., have received better 
attention, and there is a great saving in time. At Dublin, 
also, lowering gear has been found much cheaper than 
ladders. A number of particulars are given as to superinten- 
dents, the number and wages of trimmers and the number of 
arc lamps trimmed per day. Trimmers sometimes receive a 
bonus—for example, at Bath, Folkestone and Islington—if the 
lamps burn satisfactorily. There seems to be no recognised 
rule as to holidays for trimmers, as these vary from nothing up 
to 14 days. It is interesting to note that at Newport the 
trimmers also trim about 70 flame аге lamps for private con- 
sumers, and at Nottingham all trimming and repairing is 
carried out by contract by a local contractor, which is found 
to be cheaper than the usual method of handling the work by 
the electricity department itself. 


Wireless Telegraph Notes.—The first introduction of wire- 
less telegraphy on the stage is to be credited to Mr. Arthur 
Collins, of Drury Lane Theatre, London, who, in a new play 
by Messrs. Raleigh and Hamilton, entitled “The Sins of 
Society,” will utilise the wireless telegraph in one of the chief 
scenes. Wireless telegraphy has very often figured in fiction, 
but this is the first time, to our knowledge, that it has been 
presented in the legitimate playhouse. 

It is reported that the Admiralty have ordered all destroyers 
to be equipped with wireless telegraph apparatus. At least 
80 boats will thus be fitted out in the dockyards, and instal- 
lations will be supplied to those boats now under construction. 

It was reported last week that Sir Wilfrid Laurier had in- 
tervened in the dispute between the Canadian Marconi Wireless 
Telegraph Co. and Mr. Templeman, the acting Minister of 
Marine. The Premier advises the company to accept pro- 
visionally the licence now offered, on condition that it would 
not prejudice them in connection with any future licences. 
He also stated that the Government were willing for the 
points at issue to be decided in the Courts. The Company 
are stated to have replied that they cannot agree to any con- 
ditions adversely affecting their patents or contracts. 

It is stated that the Lords Commissioners of the Admiralty 
have issued a circular letter directing the officers commanding 
such vessels of the Navy as are equipped with wireless tele- 
graph apparatus to send meteorological reports when they 
can conveniently communicate with certain of the wireless 
stations on shore. 

The second Commission at the Hague Conference has been 
discussing the proposed new regulations relative to neutral 
States and their subjects. The first two articles have already 
been adopted. Article 3 forbids a belligerent to erect upon 
neutral territory wireless telegraphic or any other apparatus 
intended to enable the belligerent to communicate with his 
armed forces or fleet. Nor is the belligerent to be allowed to 
utilise any such apparatus which he may have erected on neutral 
territory before the outbreak of war. Articles 8 and 9 de- 
clare that a neutral state need not restrict the employment of 
telegraph and telephone wires and wireless telegraphy in their 
territory in the interest of belligerents, while at the same time 
enjoining uniform treatment of belligerents in the event of such 
restrictions, It is announced that Great Britain reserved her 
decision on articles 3 and 8. 

It is reported that the wireless telegraph station at Dunnet 
Head, in Caithness, is now ready for the reception and trans- 
mission of messages by the Marconi system. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, September 7th. 
JUNIOR INSTITUTION OF ENGINEERS. 
3 p.m. Visit to the Works of the Metropolitan Water Board, 
Hampton-on-Thames. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 


In an interesting Paper on * The Modern Equipment of 
Docks, with special reference to Hydraulic and Electric 


Appliances," read at the Engineering Conference of the 
Institution of Civil Engineers, Mr. Walter Pitt reminds 
us that less than 20 years ago Lord Armstrong, speaking 
in a discussion at the Institution of Civil Engineers, f said 
he *felt satisfied that in point of safety, controllability, 
and adaptability to various purposes, electricity had little 
chance of ever rising to the level of hydraulic power." 
Hydraulic engineers have accumulated a large amount of 
valuable data, and appliances worked by hydraulic power 
have reached such a state of mechanical perfection that 
further improvements and economies can only be effected 
by adopting another motive power. The hydraulie and 
electric are the only two practicable systems of power 
transmission available for dock appliances. During the 
last 15 years considerable improvements in the design and 
construction of electric machinery have been effected. 
To quote from the Engineer: “In a few short years the 
electric motor has jumped from the sealing-wax and string 
stage into a convenient and trustworthy piece of mecha- 
nism.” At the present time engineers are beginning to 
recognise the insuperable advantages of electric power 
transmission over the hydraulic system. On every hand 
we find installations being remodelled in favour of electric 
driving. Instances are furnished by the docks of Ham- 
burg, Rotterdam, Antwerp, Cologne, Copenhagen, Genoa, 
Bremen, Barcelona, Amsterdam, Capetown, East London, 
Naples, Glasgow, Heysham, Middlesbrough and many 
others. А large number of dock-owners and railway com- 
panies in England are putting down electric installations, 
and new docks and works are, almost without exception, 
being fitted with electrically driven cranes, capstans, coal- 
hoists, lifts and tips. 

The rapid development of the electric crane is in large 
measure due to the application of electric power to steel- 
works plant and machine tools. 

Owing to the ever-increasing competition most engi- 
neers are nowadays compelled to reduce the cost of 
manufacture in order to maintain their position in the 
market, and a recognised means for attaining that end is 
by using suitable transporting and conveying plant of 
inodern design. 

Cranes can be divided broadly into two distinct classes, 
viz.: Fixed cranes and travelling cranes, The former can 
be subdivided into two types, namely, (a) constant radius 
and (0) variable radius. Travelling cranes can be sub- 
divided into five distinct types, depending on the arrange- 
ment of the travelling carriage or bogie and the location 
of the track. 

There are several designs for each type, and each design 
is particularly suited to a certain class of work. A sum- 
mary of the various types is given in Table I. 

In the early days of electric driving it was customary 
fo convert square-shaft and rope-driven workshop cranes 
into electrically driven eranes by fixing a single motor on 
the crane, the hoisting, traversing and travelling motions 
being effected by means of open and crossed belts, or 
clutches, operated. from the attendants cabin or from the 
sround. The working speeds had to be kept at a low 
value, in order to prevent sudden and inconvenient jerking 
when the clutches operated. Тһе construction was 
mechanically complicated on account of the several 
motions being derived from a single motor, and the 
efficiency Was very low. 

Copyright. All rights of reproduction are reserved. 
Minutes of Proceedings Inst. Civil Engineers, June, 1903. 
Ihid., 1555, Vol. NCIV., p. 64. 
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In order to take full advantage of the then new method 
of driving, it was quickly recognised that a separate motor 
for each motion would be required, and the first fully 
equipped multi-motor crane was put into service about 
l5 years ago. ! 

Emboldened by their success, designers, with the help of 
the user, have from time to time introduced various 
improvements. Amongst these may be mentioned, (a) the 
independent auxiliary hoist fitted on heavy cranes for 
economically handling light loads, (8) the mechanical 
brake with electric release, (c) the rheostatic or electric 
brake, (d) series-parallel control of the motors driving the 
hoisting and travelling gears, (e) the auxiliary bogie, 
(J) the moving turn-table, (g) the electric turning tackle 
for forging, (Л) the free-barrel system. 

After enumerating the advantages of electrically driven 
cranes and a few remarks on hydraulic versus electric 
systems by way of introduction, we propose to discuss the 
electrical and mechanical arrangements which are common 
to all types of electric cranes. By so doing it is hoped 
that the reader will be better able to understand and 
appreciate the designs to follow, illustrating the construc- 
tion and arrangement of the various types. 


Advantages of Electrically Driven Cranes. Amongst the 
advantages of electric cranes, compared with hydraulic and 
other cranes, are the following :— 


(13 The power plant can be centralised, enabling the 
most favourable possible conditions to be chosen for the 
cheap generation of power in bulk. The station can be 
located where land is cheap, and where coal and water are 
cheapest and easiest to handle. Large generating units of 
high efficiency can be laid down. 


(2) А high load factor can be secured, and works costs 
reduced by combining a lighting scheme with the power 
scheme. 

(3) The high efficiency of electrical power transmission 
to all points, and the relatively low cost of power mains. 
The mains, moreover, require very little attention. The 
connections to cranes, coal-hoists, capstans, &c., can be 
readily made or unmade in any place required, and the 
whole scheme admits of almost indefinite extension with- 
out difficulty. 


(4) High efficiency at full load and under varying loads, 
the power required being practically proportional to the 
work done whether the crane is working at full load or 
light load. 

(5) The great tlexibility of the system and range of 
speeds obtainable; the accuracy of speed regulation; the 
rapidity of all the crane movements; ease of starting up 
the cranes and comparatively noiseless working. 

(6) With proper attention the machinery is perfectly 
reliable, and, unlike hydraulic machinery,remainsunaffected 
bv frost. 

(7) The action of electrical machinery can be made in 
large 1neasure automatic, so that mistakes or uneconomical 
handling on the part of the attendant are avoided. 

(3) Breakdowns cannot, as a rule, affect more than one 
machine. The few parts likely to go wrong require but a 
small number of spares, and repairs can be quickly effected 
at low cost. 

(9) The general adaptability of electricity is incompar- 
ably greater than that of any other known power. 

(10) It required, power can usually be obtained in all 
large towns at a cost of less than 1d. per unit. 

An idea of the inefficiency of the hydraulic system of 
power transmission, from the £ s. d. standpoint, will be 
gathered from the following particulars taken from a Paper 
on the Coal Shipping Appliances at the Bute Docks.* The 


* Minutes of Proceedings Inst. Mechanical Engineers, July, 1906. 


THE ELECTRICIAN, SEPTEMBER 6, 1907. 821 


Table I.—Summary of the Various Types of Electric Cranes. also to the upper parts of the 
—b. — b P . . . . .. . . '.. ͤ— IM  hoistingand slewing cylinders, 


. Туре Construction and the pressure noted at each 
Fixed Constant radius Revolving jib, single or double cantilever. lift. The pressure in the hy А 
Ditto Variable ditto ...| Ditto ditto ditto draulic mains was maintained 
7 c M s ae 17 at 750 Ib. per square inch. 
itto variable di Ditto itto ditto А TR 
Ditto Gantry or Goliath | Jib or cantilever, with fixed radius and fixed turn-table. The electric crane was sult 
Ditto Ditto ditto Ditto ditto variable ditto ditto able for a maximum load of 
Ditto itto ditto | Ditto ditto fixed ow and под turn-table. 3 tons, with a rake of 41 ft. 
Ditto Ditto ditto | Ditto ditto variable ditto ditto 
Ditto Ditto or bridge ..| With or without sin. or dbl. cantilever extensions, and one or more bogies. and a range of lift of 80 ft. 
Ditto Ditto ditto | With fixed or movable turn-table. The hoisting ¢ cear Was single 
ра 9 girder... ыо ог шен bogies. 0 ated cee: reduction en] worked by 
it ittoõo itto itto with turn-table : MI 
Ditto | Ditto Swing jib on fixed bogie turn table. a slow- speed series- wound 
Ditto Ditto ......... Nitto movable ditto motor of 50 B.H.P. output at 
Ditto Ditto Revolving jib, single or double cantilever, constant radius, movable bogie. 240 volts. A 10 H. p. motor 
Ditto | Ditto seite Inte | ditto ditto variable ditto was fitted for the slewin 9 
mE 3337 HE | motion. | 
motive power for working the whole of the hydraulic coal- Throughout the trials the cranes worked satisfactorily, 


hoists, cranes, capstans, gates, sluices, &c., at the docks is | except at the 3-ton load, when the brake heated after a 
supplied by 13 hydraulic pumping engines. The indicated | quarter of an hour's working but it should be noted that 


horse-power is as follows :— lowering the loaded bucket 30 ft. at the number of cycles 
No. 1 Engines; .. S0rmn.» | No. 8 Engine. 1501.н.ь. | per hour performed at this test was considerably more than 
: „е of a » 2 22 ы „| would occur in working minerals or general cargo, as the 
оо „ 80 „ II. О 225 | buckets could not be filled so fast. 
B „ аш loy а ооа The crane was equipped with Siemens volt and ampere 
: po ae im » 13 +» 225 „ | meters, and also with Chamberlain and Hookham's inte- 
jp. eto ved s 


gratiug watumeters, which were overhauled and calibrated 
before the tests were commenced. 

In testing for rapidity of working, each crane was pro- 
vided with two tipping buckets, one for the load and one 
for the empty bucket, and, for convenience, the tests were 
carried out to specific instr uctions in double cycles, working 
the cranes as rapidly аз posible for two hours under each 
separate load of 1 ton, 2 tons, 21 tons, and 3 tons, in such a 
way as to imitate as nearly as possible actual conditions of 
working, without being subjected to the delays so frequently 
experienced i in discharging ore or general cargoes. 

For this purpose a mean lift of 30 ft. and a slewing angle 
of 100 deg. was decided on, being the most convenient 
height for testing both cranes, and the angle of turning 
obtaining in general practice. The cycle of operations 
therefore-consisted in :— 

l. Lifting the load 30 ft. 

2: Slewing the load ashore through 100 deg. 

3. Lowering the load 10 ft., discharging the load into 
wagons. 

ni Raising the empty bucket 10 ft. 

5. Slewing the empty bucket aboard through 100 deg. 
6. Lowering the empty bucket 30 ft. 


Comparative Cost of Hydraulic and. El lectrie | Poier.* 


The pumping engines, in groups of two or three, are in- 
stalled in six suitably situated power-houses. The total 
indicated horse-power of the enginesis 1,775. The Author 
was unable to obtain any information as to the total cost 
per horse-power hour delivered at the cranes, or as to the 
load-factor of the plant, but from what he saw lie believes 
that the former was unreasonably high and the latter 
abominably low. 

АП the published comparative tests of electric and 
hydraulic cranes working under exactly similar conditions 
show the superiority of the electric crane. Probably the 
most complete comparative tests that have yet been carried 
out were made during 1902-3 at Clydebank Dock, Glasgow, 
by Mr. С. Н. Baxter, mechanical engineer to the Clyde 
Navigation. Mr. Pitt, in his paper previously referred to, 
gave a synopsis of the figures obtained, but, in view of the 
interest attaching to the results of the tests, and through 
the courtesy of Mr. Baxter, we give below detailed particu- 
lars of the tests. 


CRANE TEsts. 


The tests carried out оп March 19 and 20, 1902, were 
made on a hydraulic and electric crane to ascertain :— 

1. The rapidity of working of both types. 

2. Their efficiencies. 

3. The cost of power used in doing the same amount of 
work (viz., to raise 30 ft., slew 100 deg, and discharge into 
wagons 1,000 tons of cargo and 1,000 tons of ore, when 
working with loads varying from 1 to 3 tons for cargo and 


Cost per Horse- | Companii vo Cost 
power Hour. of Power. 


[ones = 


Hy draulic. Elsctric: 
5 


Period. 


Hydraulic. | Electric. 


| i 
2 1515 Pence. Pence. Per Cent. Per Cent. 
at 23 and 5 tons for ore). | 12 months ending 30th | | 
Particulars of Cranes.—The hydraulic crane tested wasa | June, 19092 .......... | 3248 2:373 | 100 73:06 
compound 5 ton and 3 ton, with a rake of 41 ft. and a range | 9 months ending 3lst | 
"3 7A : М ` : 2 ce 2299 ә ө 29:532 | 2* е | 17 
of lift of 75 ft. The 3-ton hoisting ram which was used has | Pe 199 | r oer 


a diameter of 11in. and displaces 0:66 cub. tt. of water per 
foot of travel, or 0-11 cub. ft. per foot of hoist, the velocity 
ratio being 1 to 6. The slewing ram of 9in. diameter 


In making up the workiny costs, the capital expenditure 
and working costs were taken from the annual accounts, 
pas ae „ and embrace all the capital expended up to the end of 1902 
5 ul 0-97 cub. ft. of water in slewing on buildings, foundations, culvert, machinery, and plant, 
The crane was fitted with meters intended to accuratel СО л ООК 
у | "- 

measure the quantity of water used, but, as it was found that | . Hydraulic Power.—1. The cost of all buildings, founda- 
these had a tendency to choke the exhaust and retard the | tions, culverts, machinery, and plant used in its production 
speed of working, it was decided to measure the water used | UP to the discharge branches of the accumulators, where the 
oy the displacement of the rams and allow 5 per cent. for | water 15 delivered into the mains. 

slip and leakage. Pressure gauges were fitted on the main 
pressure pipe at the hydrant connected to the crane, and 
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* For tke electric transmission a drop of 6 per cent. in voltage 1 15 
calculated, for the bydraulic transmission a useful effect of 80 per cent. 
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IHE ELECTRICIAN, 


2. The cost of all materials and labour expended on 
piping, valves, pipe-subway, hydrants, and boxes, including 
cost of laying, setting, and jointing, and relaying quay, and 
of everything else used in the transmission and distribution 
of water through the pressure mains to the hydrants and 
back to the pumping station. 


Electric Power.—1. The cost of all buildings, founda- 
tions, engines, dynamos, accessories and everything con- 
cerned in the production of electric power up to the 
terminals on the bus bars of the main switchboard. 

2. The cost of switehboard, cables, pipes and other appli- 
ances required for transmitting and distributing electric 
power up to the terminals on the lamp poles, and to the 
connection boxes on the quay. 

In making up the costs, duties and taxes have not been 
allowed for. Interest on all capital expended lias been 
charged at the rate of 4 per cent. per annum, and all 


repairs have been charged against working costs. Depre- 

ciation has been calculated as follows :— 
Buildings are estimated to last for . 100 years 
Culvert and subway, 242 noo 100 ,, 
Machinery, pumping engines, &c. .................. 40 „ 
Boilers, piping and fittings 25 5, 
Engines and dynamos ..............4... . 25 ,, 
Cables, pipes, Ke severo hips one e RO су, 

The scrap value of these different items at the ends of 


the respective periods of their lives is deducted from the 
original capital expenditure, and the remainder divided by 
the years each is expected to last. The result gives the 
relative annual amounts to be written off for depreciation, 
so that at the ends of the corresponding periods the whole 
of the original capital expended on each item will have been 
repaid. 

A further trial was carried out by Mr. Baxter, at 
Glasgow, on July 27, 28 and 29, 1903, on the 3-ton 
electric crane worked as if discharging general cargo with 
a lift of 40 fl. From the tabulated data given below it will 
be seen that the efficiencies are considerably higher, and 
the cost lower for discharging 1,000 tons. The cycle of 
operations consisted in :— 

1. Lifting the load 40 ft. 

2. Slewing the load ashore through 100 deg. 

. Lowering the load 10 ft. and discharging into wagons. 
. Raising the empty bucket 10 ft. 

. Slewing the empty bucket aboard through 100 deg. 

. Lowering the empty bucket 40 ft. 

Electricity as a motive power for lifts and hoists is in 
every respect superior to hydraulic power. The summarised 
results given in Table VII. are taken from an exhaustive 
Paper on the subject by Mr. Н. C. Crews,* to which the 
reader is referred for further information. 


(To be continued.) 


CoU Ww 


Decomposition of Cement by Sea-Water.—In а recent 
number of the Annales des Ponts et Chaussées M. Le Chatelier gives 
an account of the action of sea-water on cement. As a result of 
his researches he concludes that all hydraulic binding agents, 
without exception, are capable of being decomposed by sea- 
water, but that the rate of this action varies within wide limits. 
It becomes relativelv slow when alumina is present only in 
small proportions. The addition of pozzuolana, especially of 
calcined clay and of trass of good quality, endows all hydraulic 
cements with considerably increased powers of resistance to 
the action of sea-water. The most essential condition to render 
cements immune from decomposition in the sea is to reduce to 
the utmost the volume of water employed in gauging the 
cement; and it is here that the effect of pozzuolana, quite 
independent of its chemical action. becomes of value. 


„Lifts and Hoists,” by H. C. Crews, Minutes of Proceedings, Inst. 
Elec. Engineers, Vol. XXXVII., p. 245. 
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SUNDERLAND CORPORATION TRAMWAYS. 


Although the fares over many of the stages have been re- 
duced and increased pay has been given to the employés in 
general, the tramways manager of the Sunderland Corporation 
(Mr. A. R. Dayson) is able to issue a very satisfactory report 
on the year's working. The actual surplus balance carried to 
the appropriation account is £23,055. 14s. 8d. 

This good result is enhanced by the fact that the repairs and 
maintenance expenses have been heavier than usual. Nearly 
the whole of the guard wires have been renewed, as have also 
many of the bracket arms. Great attention has been given to 
some of the section boxes, with a view to improving the feeding 
arrangements, and a considerable amount of repair work has 
been done on the permanent way. The Corporation own а 
number of double-deck cars each capable of carrying 66 
passengers. In order to facilitate the cleaning of these, 
special cleaning gantries have been erected at the Monk wear- 
mouth depot. 

The total mileage of track owned by the Corporation is 
1:97 miles of single track and 8:95 miles of double track. 
The population served by the tramways is 170,000. 

Twenty people were prosecuted under the bye-laws. The 
most prevalent offence seems to be refusing to pay the fare. 
One person was prosecuted and fined for striking a match on 
the side of the car. "There has been no serious accident during 
the year and the manager reports that the lifeguards have 
shown their efficiency on several occasions. 

We give below an analysis of the expenditure under the 
various headings together with the costs in pence per car-mile 
for last year and for 1905-6 :— 


Per oar- mile. 
Traffic Expenses. £ s. d. 1906-7. 1905-6. 
Superintendence ............ 357 7 4 .. 00564. .. 0°052d. 
WAGER. sds ck RR ey .. . . 13, 268 15 10 .. 20744... 2-0304. 
Cleaning and oiling cars 2,246 15 7 .. 0°354d. .. 0°308d. 
Cleaning track .............. 299 18 4 .. 0:046d. .. 00544. 
Fuel, light and water ........ 445 17 1 .. 0:069d. .. 0:067d. 
Ticket check .............. 1,127 4 4 . 0:176d. .. 0°180d. 
Uniforms and badges ........ 641 3 6 .. 0'100d. .. 0-088d. 
Miscellaneous .............. 30 7 3 .. 0:004d. .. 0°0114. 
Total Traffic Expenses .... £18,417 9 3 2.8794. 2:7850. 
General Expenses. 
Saris £1,076 15 7 .. 0°168d. .. 0 164d. 
Store expenses 99 6 6 .. 00154, .. 0 015d. 
Bi куттала суз 237 7 4 . 00874. . . 0:047d. 
Rates and taxes .............. 2,703 8 4 . 0'422d. .. 0°424d. 
Printing and stationery ...... 171 13 2 .. 0:0264, .. 0°0844. 
Fuel, light and water ........ 204 9 8 .. 0˙033d. .. 0:025d. 
Law charges 206 18 5 .. 00344... — 
Insuraness?2s ба 575 17 5 .. 0°0904. .. 0°102d. 
Miscellaneous .............. 130 2 2 . 0°020d. .. 0:0414. 
Total General Expenses.... £5,405 18 7 0:845d. 0:852d. 
General Repairs and Maintenance. 
Permanent way.............. £926 12 5 .. 0:145d. .. 0:059d. 
Electrical equipment of line .. 419 16 4 . 0°067d. .. 0-0794. 
Buildiugs and fixtures ........ 232 2 11 . 0:0354. .. 0-013d. 
Workshop tools and plant 44 12 8 .. 0:007d. .. 00064. 
e Pm .. 2,535 12 3 . 0396d. .. 08464. 
Total Repairs and Main- £4,158 16 7 0:650d. 0:503d. 
tenance Expenses — — 
Power Expenses. 
Cost of current at 1 4d. per B. T. U. £12,840 4 8 .. 2:0054. .. 20214. 
TOTAL WORKING EXPENSES (сг. £40,882 9 1 6°379d. 6˙161d. 
capital charges) 
Capital Charges, &c. 
Interest on capital .......... £8,750 16 5 .. 1:367d. . . 1:458d. 
Income tax ................ 469 7 6 .. 00784... 0:0824. 
Total Capital Charges .... £9,220 3 11 1-4404. 1-5874. 
TOTAL EXPENSES (inc. capital £50,102 13 0 .. 78194... 76980. 


charges) 
RECEIPTS (from all sources) .. 


Balance (placed to appropria- 
tion account) 


--10°907d. 
. 320 7d. 


£73,098 7 8 . 11 423d. 
£23,055 14 8 .. 36044. 


The credit side of the net revenue account shows an amount 
of £31,573. 12s. 1d. brought from the revenue account, tovether 
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with a sum of £702. 6s. 6d. for bank interest. The total is 
£32,275. 18s. 7d. The balance carried to the appropriation 
account is allotted to several funds. £9,014 goes to repay- 
ment of loans, £6,258 to reserve and renéwals fund and £7,123 
to the borough fund in aid of rates. This account also shows 
une small amounts spent on car covers and the Wheat Sheaf 
offices. 

The capital expenditure during the year has been 
£3,845. 7s. 10d. on car equipment. The total capital expendi- 
ture to March 31, 1907, is £289,690. 16s. 3d. We give below 
an analysis of this expenditure under the various headings :— 


CAPITAL ACCOUNT. 


£ в. d. Per cent. 
To balance in respect of old tramways 8,500 0 0 ... 3:0 
Purchase of company's undertaking.. 35,000 0 0 .... 120 
Permanent way .................. 133,054 10 2 S 45:8 
Alteration to bridges & street widening 5,855 0 0 .... 179 
Electrical equipment .............. 24,621 4 5 ; 8-4 
Land. uis aie seca Ува оаа 1,500 0 0 0:4 
Buildings and fixtures.............. 80,588 10 5 10:5 
Workshop tools and plant ........ Vs 2,129 3 5 0:6 
Cars and equipment .............. 43,785 5 2 15°0 
Other rolling stock ................ 1,060 0 0 04 
Parliamentary expenses 3,585 0 0 Vl 
Provisional orders ................ 162 2 8 .... — 
Total Capital Expenditure........ £289,690 16 3 100-00 
[S 


The traffic receipts were £72,054 as against £67,847 in 
1905-6, an increase of £4,207. The passengers carried were 
17,488,132 as against 16,103,482, an increase of 1,379,650, and 
the car-miles run were 1,535,425 as against 1,508,879, an 
increase of 26,546. The greatest number of passengers carried 
in any one month was in August, when the total amounted to 
1,701,991, but the highest receipts per car-mile were 12:74. in 
July. The total number of units used was 1,826,167 or 1:18 
units per car-mile. 


ELECTRIC TRANSMISSION SYSTEM OF THE YORK 
HAYEN WATER & POWER CO., О.8.А.* 


The hydro-electric power station of the York Haven Water & 
Power Co. on the Susquehanna Hiver at York Haven, Pa., is one of 
the largest in the State. Much property surrounds the power- 
station site, which is owned by the power company, the original 
intention having been to lease the ground to large manufacturing 
concerns who would buy electricity in bulk, the power company 
supplying it at a very low cost, much after the system which now 
obtains at Niagara Falls. | 

The power house when complete will be 478 ft. long and 51 ft. 
wide. Extending from the building to the falls is an immense 
granite wall over 8,500 ft. long and from 28 ft. to 34ft. high. This 
wall is 6ft. thick at the top and from 16ft. to 20ft. thick at the 
bottom. It encloses a race 500 ft. in width and having an average 
depth of about 20 ft. At the intersection of the wall is a large wing 
dam over 5,100ft. long. This is built diagonally across a portion 
n falls to Duffy Island and is constructed of heavy timber and 

То ensure a durable foundation for the power house and its 
massive machinery, blasting and excavating below the surface had 
to be resorted to апа а firm mass of rock far below the river bed 
was reached. Upon this the power house is constructed. The 
walls are of masonry and vary in thickness from 10 ft. at the bottom 
to 3ft. at the floor line.. From this point up the structure is of 
brick and the walls are 2 ft. thick. Windows on all sides provide 
ample light and ventildtion. | mE | 

Just above the power house there is а small spillway with log 
booms extending diagonally across the race for deflecting the ice, 
&c., to the overflow. The wheel pits are 19 ft. deep and extend the 
entire width of the power house, opening to the forebay. They are 
ое by.iron racks and are made accessible by lowering large 

ead-gates of structural iron [weighing about 11 tons. Each pit 
contains two 78:6 in. inward flow turbines hung from a spring bear- 
ing in the top of the draught tube. The turbines are level with the 
floor of the pit апа are about 6ft above low-water mark. The 
draught tubes are 10 ft. long and extend well under water, the effec- 
tive head under normal conditions being about 21 ft. Float gauges 
on the switchboard gallery show at & glance the height of head and 
tail water. The turbines were built by the Poole Engineering Co., 
of Baltimore, and are rated at 550н.р. each. They are of special 


* Abstracted from the Electrical World. 


design, the buckets being made of pressed steel and having cast 
gunmetal hubs and guide rims. The shafts extend from the tur- 
bines vertically to the mitre gears above the main floor and each is 
encased in a cast-iron tube which protects it from the action of the 
water and insures longevity both to the shafts and bearings which 
sustain thom in line. The spring bearing is located just above the 
runner, the shaft being held in line by a truss bearing at the top. 
Each shaft has a large gear wheel fitted with wooden cogs which 
mesh with a bevelled pinion on the generator shaft. The gates of 
both turbines are operated by one rack with suitable gearing and 
hand wheel. At present there are installed 10 pairs of turbines 
for the 10 generators, as shown in Fig. 1. | 

The generators are three-phase inductor alternators rated at 
875 k.v.a. and generating 60 cycle current at a potential of 2,400 volts, 
the normal speed of the generators being 200 revs. per min. The 
generators may be short-circuited without injury. They are easily 
synchronised and when thrown together anywhere near the synchro- 
nising point will pull into step with very little fluctuation. They 
do not get out of step very easily, staying together during severe 
lightning disturbances or loss of load by short-circuits. The genera- 
tors and system throughout are delta-connected ; 200,000 cir. mil 
rubber-covered cable leads run from the generators to the switch- 
board gallery, passing through the floor in porcelain tubes to the 
rear of the switches, where two potential transformers and two 
current transformers for the switchboard instruments are located. 
Short lengths of à in. copper rod, insulated with cambric and asbestos, 
lead to the switches. Each generator has two three-pole single- 
throw 500 ampere oil switches so as to enable it to be connected to 
either set of 'bus bars, the entire equipment from the generators to 
the sub-station feeders being in duplicate. Two 250 kw. 125 volt 
compound-wound exciters furnish the direct current for the genera- 
tor fields, each machine being connected through bevel gears to 3 
small turbine and regulated by hand. Each exciter has sufficient 
capacity to excite the entire equipment of alternators, besides 
supplying current for small motor equipments in use around the 
station. ' ee ud 

The main switchboard, a view of which is given in Fig. 2, ia very 
compact, and is made up of nine panels at present. ‘Iwo panels 
control three generators each, and one panel controls four gene- 
rators. The equipment of instrument switches, &c., for esch 
generator panel is alike in every particular, and the switching 
equipment for one generator occupies a strip on the switchboard 
12in. wide. At the top of each of these strips is an incandescent 
lamp, which is illuminated as the generator comes up to speed and 
lights up.the instruments. The instrument equipment for each 
generator consists of a 1,000kw. polyphase indicating kilowstt- 
meter, connected through a Y box, a 250 ampere generator ammeter 
and a 150 ampere field ammeter. At the bottom of the strip 1s6 
General Electric two-pole closed-circuit time-limit relay, having its 
two coils in series with the ammeter and wattmeter, so that a short: 
circuit or overload on any phase will operate both solenoids and 
indicate on the ammeter and wattmeter. Each generator 18 pro: 
vided with a transparent numbered bull’s-eye in the switchboard, 
which is lighted by a 52 volt lamp at the back of it. This lamp i5 
in series with а similar lamp in a signal box hung over the centre 
of the generator room, and which serves as a signal to the machine 
man. , 

This box contains compartments numbered to correspond with 
the machines, also a start," stop,“ raise and lower signal 
and an А” and * B " signal to correspond with the letters on the 
exciters. These signals are operated by small double-pole double- 
throw switches on the operating table in the centre of the switch- 
board gallery. 


Each generator has two sets of synchronising receptacles and 
voltage receptacles. The main generator switches are closed by 
a large solenoid, taking about 50 amperes, and are held shut by ® 
small magnet, whose armature is attached to а toggle joint. 
small switch on the main board, with copper leaf contacts, operates 
the main switch and is held shut against a light spring by two mag 
nets, the main switch being opened by a heavy spring. The gene. 
rator switches are enclosed in slate compartments and are of very 
heavy construction. 


The synchronising panel contains for each 'bus bar & Lineoln 
synchroniser, а lamp and voltmeter for the incoming machine 
Thomson horizontal edgewise open-scale voltmeter for regulating 
the voltage and a Bristol recording voltmeter. Each ШАШ, 
field coils have in circuit with them an iron grid rheostat. Sha 907 
having a hand wheel in line with the generator instruments 1 
to the blade contacts by chain and sprocket, the rheostats 15 
arranged directly behind the switchboard in two tiers, 88 shown 
Fig. 3. The shaft for each rheostat has a gear whic ша] the 
thrown in mesh with a worm on a transverse shaft by pushing | 
hand wheel down. This transverse shaft is connect it by 
slow. speed series -wound motor, which is thrown into circuit e 
small two-pole double. throw switch on the small operating is de 
The field adjustment is made by hand, and then the Шш 
pressed, all the fields being then regulated by the motor * 
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taneously. The operating table contains a push-button switch for 
ringing & large bell to call the attention of the machine man to the 
signals, and is also supplied with a speaking tube for communica- 
tion with the head machine-man. 

There are two totalising panels, each having three 5,000 ampere 
ammeters, two Stanley single-phase watt-hour met+rs, a power- 
factor indicator and a frequency indicator. Vacant spaces on the 
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Fre. 1.—INTERIoR View or HT DRO-ELROrRIC STATION OF THE YORK Haven WATER AND 


Power Co. 


switchboard provide for three more panels for cOntrolling 10 addi- 
tional generators similar to the ones now in use. One exciter panel 
has switches for the two exciters, each of which is provided with a 
Weston voltmeter, a hot-wire 2,500 ampere ammeter and an 
I.T.E. circuit-breaker in the negative lead, а rheostat in the shunt 
field and a shunt field switch. The main exciter switches are single- 
pole single-throw and the exciters may 
paralleled by means of а double-pole single-throw 
switch. The exciters may be run in series if 
desired, and this feature provides a simple means 
of rapidly charging a shunt field in case one 
machine should build up in a reverse direction, 
without opening any connections. The cables 
from the exciters are 2,500,000 cir. mils in cross- 
section. The switch-board is completed by a 
lighting panel controlling eight circuits for in. 
candescent lamps throughout the station and 
transformer house and а small panel for con- 
trolling direct current for various motors through- 
out the building. 

The 2,400 volt ’bus bars are suspended directly 
over the generator switches by channel iron 
hangers attached to the structural steel roof 
trusses. The bus bars are of bare copper strip 
3in. by } in. in cross-section and rest on porce- 
lain insulators bolted to the hangers. The 'bus 
bars are supported by barriers of slate, and 
starting with two strips increase until, at the end, 
nine strips are used in each bar. Large knife 
switches connect the ’bus bars to cables passing 
through the cable alley to the transformer house, 
where a similar set of switches connects the 
cables to bus bars feeding the step-up trans- 
formers. 

The ’bus bars in the transformer house аге ір. 
sulated and run in a trench which passes under 
the large oil switches. There are two switches 
provided for each bank of transformers. At 
present each bus bar has two cables of 
1,000,000 cir. mils connected in parallel. When the station 
is complete there will be four cables for each 'bus bar. There 
are three banks of transformers with three transformers to each 
bank. Each of these is of 1,400 kw. capacity, oil-insulated and 
water-cooled, and steps up the voltage from 2,300 to 23,000. 


By means of the large switches any bank of transformers may be 
put on either low-tension 'bus bar. These switches are three-pole 
single-throw and are now being replaced by large motor-operated 
remote-control automatic circuit-breaker switches. These latter 
will be controlled from a small board to be erected near the switches. 
The other switches will be removed to the new sub station now 
building outside the city of Harrisburg. 


Each bank of transformers is provided with 
three ammeters on the low-tension side. The 
high-tension bus bars are of $ in. bare copper 
rods supported on regular line insulators and 
spaced 36 in. apart on supports of heavy wooden 
scaffolding. There are two sets of’bus bars, and 
aluminum knife switches, which, of course, are 
not operated under load, permit any bank of 
transformers to be thrown on either high-tension 
bus bar. A similar equipment of knife switches 
allows any line to be put on either bus bar, so 
that two distinct systems may be operated, or 
the whole system may be operated in parallel. 
Each line is provided with three-polehigh-tension 
oil circuit-breaker switches, and has ammeters 
with high-tension current transformers to indi- 
cate the load in amperes. 


The lightning arresters and impedance coils 
are located in the transformer house and are of 
the air-gap type connected in series parallel 
with & water resistance in series. Similar 
arresters are located in the sub-stations and in 
the cable house across the river, except that the 
equipment at the York Haven transformer house 
has a high carbon resistance shunting about half 
the gaps and water resistance, and also has a high 
resistance between the three lines, thus making 
it & more sensitive equipment, and, as the high. 
tension lines are provided with circuit-breaking 
attachments in the transformer house only, the 
tendency is to concentrate all the high-tension 
troubles at this point and not in the sub- 
stations. 

From the transformer house at York Haven 
there is a single wood pole line running to 

| York, carrying two three-phase lines of No. 1 
bard-drawn copper wire. The poles are spaced 50 to the mile 
and the lines are arranged in the form of an equilateral triangle 
with the apex at the bottom, and are spaced 36 in. apart. On 
а cross arm below are two telephone circuits with transpositions 
every third pole, the high-tension lines being transposed every 
8 miles, The telephone line is remarkably free from noise and has 
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Fic. 2. —MaIN SWITCHBOARD. 


given excellent service. Each pole is set 6 ft. in the ground and is 
40 ft. long with a diameter at the top of 8in. The top cross arm is 
4 in. by 5in. by 12 ft. long and the lower cross arm is 4 in. by 
5іп. by 9% long. All the cross arms are well braced with angle 
braces and all corners are well guyed and anchored. Where the 
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line changes direction double cross arms and double pins are used, 
во that the possibility of trouble is reduced to a minimum. Each 
circuit is capable of transmitting 5,000 н.р., thereby giving to the 
pole line a combined capacity of 10,000 н.р. 

At the York sub-station the lines enter the building through 
12 in. terra-cotta pipes slanting upwards toward the inside. The 
high-tension bus 
and are supported on regular line insulators. 


ars in the sub station are of 4 in. copper rod, 
The current passes 


The sub-station at Steelton (Fig. 4) is similar to the sub-station at 
Middletown, with the exception that the transformers are each of 
800 kw. capacity. 

The company supplies about 650,000 to 750,000kw.-hours of 
electrical energy to the Edison Electric Light Co. at York, Pa., 
per month, at a rate which averages about $65 per horse-power 
year. About 85 per cent. of all the manufacturing companies in 
York using electric power in any quantity are supplied by the York 


Fia. 5.—SwircHBOARD GALLERY, 


to the oil switches, which are similar to the ones in the transformer 
house at the power station, except that the circuit-breaker attach. 
ment has been removed, and taps to the aluminum knife switches 
are of heavy rubber-covered cable. These switches are operated 
with a special pole and may be opened or closed with perfect safety, 
while the attendant stands on the cement floor. There are two sets 
of high-tension 'bus bars in the sub-station which may be run 
separately or in parallel to either bank of transformers. Two banks 
of three transformers each step down the voltage from 28,000 to 


Haven Water & Power Co. direct from the York sub-station, the 
connected load in York being about 6,500 H.P. Nothing less than 
25 H.P. is connected to the company's lines in York, the Edison 
Company supplying such small customers. At Steelton there is a 
connected load of 500 kw., with ап additional load of 1,500 kw. for 
the Pennsylvania Steel Co.'s plant, This latter is used 24 hours a 
day. The load contracted for in Harrisburg, chiefly by the Harris- 
burg Light, Heat & Power Co., which already has two steam 


| Stations operating in Harrisburg, is between 8,000 kw. and 4,000 kw. 


2,400, and each transformer has а capacity of 800 kw. and is oil- , The load carried by the Middletown sub station is 600 kw. 


insulated and water-cooled, the water being ob- 
tained from the city mains. The connections 
are such that either bank may be connected to. 
the No. 1 or No. 2 set of low-tension 'bus bars 
through & 1,500 ampere oil switch, or they may 
be paralleled. The low-tension 'bus bars are 
insulated and run in а trench to а room under 
the switchboard gallery, passing thence to the 
ceiling, where they are supported by hangers 
directly under the switchboard. Taps are passed 
up through the floor through porcelain tubes [to 
three-pole single-throw switches which are 
equipped with automatic circuit-breakers. 
Located across the river from the power house, 
and some 6 miles up from York Haven, is Mid- 
dletown, while 6 miles beyond this is Harrisburg. 
Between these two places are several extensive 
manufacturing plants, where the consumption of 
power is considerable. A terminal house was, 
therefore, built on the bank of the river directly 
opposite the power house from which circuits 
Jead to Harrisburg, Middletown, Columbia, 
Marietta, Spring Grove, Steelton and Hanover. 
For these lines it was necessary to cross the 
Susquehanna river with 28,000 volts, and it was 
finally decided to use cable laid in the bed of the 
river. From the transformer house two three- 
phase power cables and one three-circuit telephone 
cable extend across the river to the cable house, 
about 3,500 ft. distant. Each high-tension power 
cable is composed of three алб. copper cables, 
rubber insulated, spiraled and enclosed in a solid 
rubber tube which is protected by jute and armoured with heavy 
steel wires, the latter being again covered with jute and impregnated 
with a waterproof compound. No lead covering whatever is used, 
and the finished cable is 34 in. in diameter. From the cable house 
one three-phase line of No. 00 hard-drawn copper wire runs to the 


sub-station at Steelton, taps being taken off from this line for the 


Middletown sub-station. At the Middletown substation is a bank 
of transformers each of which has a capacity of 250 kw., a light- 
ning arrester equioment and a two- panel switchboard. 
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Fic. 4.—VIEW OF SUB-STATION AT STEELTON. 


The rate for 10 hour power varies from 14 to 2 cents per kilo- 
w&att-hour, and for 24 hour power the rate is 1 cent per kilowatt- 
hour. The load carried is, for the main part, motor load. Ав stated 
before, the system is 60 cycle, delta-connected from one end to the 
other. 'There are 4 number of synchronous motors conneoted to 
the lines, special inducements being made occasionally for such 
motor load, with the result that the power factor of the system 
ranges from 90 to 95 under regular conditions, A voltage regulation 
of 2 per cent. is constantly maintained. 
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EFFECT OF ELECTRICITY UPON PLANTS.* 


BY J. H. PRIESTLEY, B.SC. 


Summary.—The Author gives the results of experiments with the over- 
head discharge system of electrification. This method has a distinct 
effect, usually favourable in character, upon the growth of plants 
Experiments with earth currents showed occasionally an increase in the 
rate of plant growth, but often there was no definite effect, 


During the last two years several attempts have been made to 
apply electricity ав & stimulus to plant growth. In some cases these 
experiments have been upon an unusually large scale, and those 
herein described aro the work of Mr. J. E. Newman, who has 
carried them out at Bitton, near Bristol, and at Gloucester, in 1905, 
and at Bevington Hall, near Evesham, during 1906. I am indebted 
to Mr. Newman for keeping me so closely in touch with his work 
and for allowing me to embody his results in this Paper. 


Historical. 

The earliest work on this subject with which I am acquainted is 
that of the Scotch physician, Mowbray, in Edinburgh, and appa- 
rently about the same time Jallabert, in Geneva, carried out experi- 
ments upon the subject. The success met with apparently caused 
the Abbé Nollet to take up the subject in 1749. His experiments 
consisted in suspending iron plates upon steel chains hanging from 
a dry silk cord. Upon these insulated metal plates he kept animals 
and plants, the whole series of trays being charged from a some- 
what cumbrous influence machine requiring the continuous efforts 
of three men to drive. Nollet found that maize and mustard thus 


electrified germinated in every case more rapidly than control plants. 


The Abbé Bertholon in 1788 greatly enhanced the practical inte- 
rest of the subject by suggesting that atmospheric electricity was an 
important factor in the environment of the plant. He applied his 
idea practically by constructing various types of an apparatus he 
called the electro-vegetometre. This consisted of a head of metallic 
points raised in the air in the manner of a lightning conductor and 
connected by a flexible conductor to a movable iron bar terminating 
in a series of discharge points just over the plants to be electrified. 
Atmospheric electricity was then collected by the upper end of the 
structure and discharged on to the plants from the lower end, the 
whole of the conducting structure being insulated by suitable wood 
supports. Bertholon states that the use of this apparatus was 
invariably accompanied with an improvement in the appearance of 
the vegetation and with an increase in the fertility of the plants, &c. 

Grandeau in 1879 attempted to demonstrate the importance of 
atmospheric electricity by showing that when the plant was pro- 
tected by means of a wire cage its development was greatly retarded. 
In Grandeau’s work, and that of his pupil, Leclerc, the comparisons 
between the protected and control plants were not merely qualita- 
tive, but measurements of size, of gain in weight, and quantitative 
analysis of the plants were made. In this way they satisfied them- 
selves that leaf and stem development was considerably retarded by 
the protection with a metallic network. 

On the other hand, Ch. Naudin, about the same time, published 
experiments carried out in the same manner, in which the plants 
left exposed to the open air had not grown во well as the ones pro- 
tected beneath a wire cage. 

The application of atmospheric electricity to stimulate plant 
growth has been a fairly common practice in France since 
Bertholon’s time, some modification of what is termed the 
Geomagnetifére system being adopted. By this system a light- 
ning conductor is raised in an exposed position to collect atmos- 
pheric electricity, and this is connected with wires running through 
the earth under the plants it is desired to stimulate. With this 
method good results are claimed, though Lord Kelvin's suggestion 
is perhaps worthy of note—viz., that possibly the value of the 
ireatment lies in the upturning of the earth necessary to plant the 
wire. M. Pinot de Moira has used the system for several years in his 
garden at Clifton, always with favourable results; he has also shown 
me rows of peas planted beneath а wire cage which were far less 
advanced than the control rows outside the cage. Recently a great 
deal of work has been carried on in France, at the station for Agri- 
cultural Chemistry established at Meudon, by Prof. Berthelot, who 
has tried the effect of the silent discharge, and particularly of 
atmospheric electricity upon plants. He compared the growth of 
plants at the top of а 28-metre tower with that of plants growin 
а& the foot, and considered that greater growth at the higher leve 
was largely due td the potential gradient in the atmosphere. His 
explanation of the action of the current is mentioned later. 

Electricity has been applied in a different way by Barrat in 
France and Speschnew in Russia. In their experiments metal 
plates were sunk in the ground with a current passing through the 
soil between them, and apparently this stimulated the plants in 
this part of the soil to more vigorous growth than the plants on 
either side in the control plots. Speschnew obtained his current 
simply by using plates of different metals connected by a wire, the 


small earth-current thus obtained apparently proving amply suffi- 


* Abstract of a Paper read before the British Naturalists’ Society. 


cient to produce a marked result. Rawson and Le Baron* have 
used the same method at Arlington, Mass., quite recently. The 
plates of copper and zinc joined by a wire are sunk at either end of 
forcing beds in the greenhouses, and are said to be very efficacious 
in bringing on lettuce at an early time, in fact, they state that 
lettuce thus electrified was ready for market a week earlier than 
that in the control beds. The P.D. between the plates was about 
0 5 volt, and the current flowing varied from 0°4 to 15 milliamps. 
approximately. The results obtained with this method at College 
will be described later. 

In many cases electricity has been artificially generated and then 
used to increase the plant’s growth, either by a system of discharge 
on to the plants from above or by being passed through the soil in 
which the plants are growing. Prof. S Lemstromt used the method 
of overhead discharge in a great number of experiments which he 
conducted and which were often on a very large scale. He usually 
employed an influence machine of special construction driven by 
some continuous source of power. One pole of this machine was 
earthed, while the other was connected to a system of wires stretch- 
ing over the plants and studded with fine discharge points. His 
results show a definite increase in yield in the case of many crops, 
whether the overhead wires were kept positively or negatively 
charged. The current was applied sometimes at night, sometimes 
in the daytime, with apparently equally satisfactory results. Lem- 
strom points out that precautions have to be taken in using his 
method of electrification, as in dry weather the electric discharge 
may easily be given for too long a time, when its effects are dele- 
terious, also the treatment should vary according to the plants 
experimented upon—strawberries, for example, usually showing & 
very marked increase, whereas beans with the same treatment may 
often show considerable retardation in development. 

At Clifton Laboratory Dr. E. Н. Cook f carried out experiments 
the results of which seem to point to an increased power of germi- 
nation, either with the use of low-tension currents р 20 volts 
and current passing up to 100 milliamps.) or with high-tension 
discharge from a Wimshurst machine. Apart from the increase in 
rapidity of germination, Dr. Cook was unable to satisfy himself that 
the passage of the low-tension current through the soil made any 
difference to the plant, Using the overhead discharge from the 
Wimshurst influence machine (E.M.F. from 25,000 to 40,000 volts) 
or from an induction coil (E.M.F. approximately 45,000 volts) he 
obtained a continued increase in the rate of growth of the plant. 
S. Kinney, § in 1898, and Ahlfvengren, | а year later, both found 
the germinating power of seeds apparently increased by an electric 
current passing through them. Kinney concluded that the optimum 
voltage for this current was about 3 volts. Ahlfvengren suggested 
that this optimum varied for different plants, and also, with chang- 
ing conditions, varied for the same plant. Results such as these 
would explain the different action of the current upon two different 
species; for one of them the voltage supplied may be optimum, 
whilst for the other it may approach the maxinium, when it might 
exert a deleterious influence on the plant. Lowenherz seems to 
have come to similar conclusions, and also found that the effect of 
the current on the plant is greatest during the period of germination. 
He is of opinion that the direction in which the current traverses 
the seed is of importance. 


PRACTICAL APPLICATION OF ELECTRICITY. 
Experimental. 

Birton.—Mr. Newman was able during the winter of 1904 to 
instal a small trial apparatus with the overhead discharge system 
at the Golden Valley Nurseries, Bitton, near Bristol. The installa- 
tion was completed by the spring, and, apart from occasional 
breakdowns, was running until the autumn. The breakdowns 
were accounted for by the fact that the machine used to generate 
the necessary electric power was simply а small influence machine 
of the Wimshurst type, hardly suited to continuous running, and 
that the oil engine first employed to drive i& was scarcely powerful 
enough. The machine was working beneath a dust free case in & 
small shed upon the grounds, and its two terminals were connected 
—one to the earth, the other to a system of wires running out over 
the grounds and through 7 out of the 15 glasshouses. In the open 
the total area of experimental and control plots was about 1,000 
sq. yds. The wires ran at a height of some 16 in. above the tops of 
the plante, or above the rows of tomatoes in the glasshouses, and 
upon these wires at intervals were twisted short pieces of fine 
wire with the free ends pointing downwards and thus acting as 
discharge points. The wires were supported on ordinary telegraph- 

* The Electrician, Vol. LVII., р. 305 (1906). 

t Lemstrom's “Electricity in Agriculture and Horticulture," ‘ The 
Electrician " Series, London. 

t E. Н. Cook, D.Sc., F.I.C. British Association, Bristol Meeting. 

8 Hatch experimental station. Massachusetts Agricultural College, 
1897. 
| Ahlfvengren. Ofversigt af Kong] Vetenskaps-Akademien Forhand- 
lingar, Stockholm, 1898, No. 8 (Ref. Bot. Centralblatt. Bd. 79, p. 53, 
1899.) 
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wire insulators, which proved satisfactory except in wet weather, 
when there was such & rapid leakage of the charge that there was 
practically no discharge on to the plants. From March 7 to July 
26 the machine was running during 108 days for a period of 9:8 
hours daily. Until May 20 the machine was running chiefly in 
the daytime, and after that date it was running principally at night. 
In all eases control plots were provided, which, apart from the 
electric treatment, were, as far as practicable, under identical con- 
ditions. The crops from the electrified апа control plots were 
gathered and estimated separately, usually by weighing. The 
results of electrification in the case of the various crops were as 
follows :— 

Cucumbers, 17 per cent. increase. 

Strawberries (five-year plants), 36 per cent. increase. 

Strawberries (one-year plants), 80 per cent. increase and more 
runners produced. 

rong ans, 15 per cent. decrease, but ready for picking five days 
earlier. 

Cabbages (spring), ready for picking 10 days earlier. 

Celery, 2 per cent. increase. 

Tomatoes, no difference. 

One point requires special mention in the case of the cucumbers 
grown in the houses. On May 8 a spot disease of bacterial nature 
appeared in all the cucumber houses, and unquestionably made far 
more headway in the unelectrified houses. 


GLOUCKSTER.—A somewhat similar installation was working 
during the same year over a vegetable garden in Gloucester. Here 
a somewhat higher voltage was given by the influence machine, 
and the discharging points were kept 5 ft. above the ground instead 
of 16in. above the tops of the plants as at Bitton. With the crops 
under electrification : 

Beet showed 88 per cent. increase ; 

Carrots showed 50 per cent. increase ; 

Turnips showed an increase—not determined quantitatively, 

because of the destructive ravages of slugs on both crops. 
The amount of sugar in the beets was determined at the College. 
The unelectrified yielded 7°7 per cent. total sugar. 
The electrified „  8'8percent. „ ví 
Considering the total increase in the root crop this suggests that 
this method of electrification may find & valuabla field of applica- 
tion in the cultivation of the sugar beet.* 

The results of some small trials with wheat that were made at 
Gloucester were very favourable, and arrangements were made by 
Mr. Newman to try the effect of the overhead discharge system 
upon wheat and barley on a larger scale. 


EvEsHAM.—Thanks to the interest taken in the work by Mr. R. 
Bomford, of Bevington Hall, near Evesham, Mr. Newman was 
enabled to use some 40 acres of this estate for experimental work in 
1906, and experiments commenced on this ground in the spring of 
that year, and are still being continued. Some 20 acres were be- 
neath the discharge field, and, as it was necessary for practical 
purposes to have the discharge wires at a considerable height, the 
very high-tension current required was obtained by means of an 
induction coil and valve rectifiers, upon the system devised and 
patented by Sir Oliver Lodge, who very kindly lent the necessary 
apparatus. It was very largely owing to the generosity of Sir 
Oliver Lodge, and the advice and help of Mr. Lionel Lodge, that 
Mr. Newman was able to successfully complete the necessary 
installation and to carry out the experimenta. 

Ав it was, however, owing to the late delivery of some of the 
apparatus, the work had to be carried on with a somewhat impro- 
vieed generating station at the commencement on March 16. By 
the end of May, however, the installation was completed, and 
worked fairly continuously during the rest of the season, current 
being applied intermittently until July 10, by which date wheat had 
been in ear about a fortnight. 

The overhead system of wires covered about 194 acres of ground. 
The wires were mounted on insulators placed upon larch poles some 
15 ft. high, which were placed in rows, the rows being separated by 
& distance of 102 yds., and the poles in a row being 71 yds. apart. 
Stout telegraph wire carried the current down each row, while thin 
ee wires, placed some 12 yds. apart, were stretched 

etween the rows and acted as the discharge wires. In this way 22 
poles were sufficient to support the wire over the 19 acres. 

This acreage was spread over two different fields. In one field 
some 12 acres of wheat were undcr treatment, in the other 6} acres 
of barley and а } -асге plot planted with potatoes, mangolds, kc. The 
wheat field was of 19 acres extent; the remaining 7 acres were sown 
with English (White Queen) wheat 13 acres, and Canadian (Red 
Fife) on 53. In the electrified part Canadian wheat occupied 8 
acres, English 9 acres. The results on the barley field, including 
the sinall plot, had to be neglected owing to the «reat local varia- 
tions produced by the very irregular manuring the field had pre- 
viously undergone; the wheat field, however, as far as onc could 
judge, had been very uniformly treated previously. 
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* See also Lemstrom, pp. 47 and 55. 


The crops were gathered separately from the electrified and 
unelectrified plots, and the resultant yields were as under in bushels 
per acre :— 


Elec- Non-elec- 

trified. trified. Increase. 
Canadian (Red Fife). 354 .... 253 39 per cent. 
English (White Queen)... 410 81 .... 29 „, 


Moreover, the electrified wheat sold at prices some 7} per cent. 
higher, several millers in baking tests finding that it produced a 
better baking flour.* No theoretical conclusions can be drawn from 
this fact, owing to the uncertainty existing as to what factors deter- 
mine the strength of wheat, but it is interesting to note that greater 
strength is usually accompanied by increase in percentage of total 
nitrogen. 

Mr. J. Kirkland, of the National School of Bakery, Borough 
Polytechnic, London, found the evidence from baking tests sup- 
ported by the average of dry glutens from all his tests, thus :— 

In the electrified .......................... 11:15 per cent. 
In the unelectrified ........................ 1035 „ 


The somewhat poor yield of wheat obtained from the unelectrified 
portion of the field is probably e er s by & deficiency in lime, 
which has now been rectified. Further, the wheat was spr 
sown, and Red Fife, under this condition, does not usually yiel 
good crops. The experiments are being repeated upon wheat 
during the present season, and strawberries are also under treat- 
ment once more. 

Earth Currents.— At College fuither trial has been made of the 
method of Barrat and Speschnew (previously mentioned), in 
which plates of different metals are sunk in the ground and con- 
nected by a wire. Plates of copper and zinc were used with a 
copper wire soldered to them. 

The results were inconclusive, though in most cases the plants 
where the current is passing have fared better. As an example of 
the strength of the currents used, with plates of area about 
200 sq. in., 4 ft. apart, & current of 12 milliamps. was passing, the 
soil being very damp. 


PHYSIOLOGICAL ACTION OF THE CURRENT. 


The chief aim in this Paper has been to give an account of these 
large-scale experiments with different methods, but it may be well 
to give an account of some of the theories advanced to explain the 
physiological action of the current апда to describe the results of 
some further experimental work, though the results of the latter are 
negative in character. 

It is obvious that the practical application of any method of elec- 
trification can only be empirical until the physiological effect of the 
current upon the plant is understood. One suggestion, frequently 
made, is that the passage of water up the plant is aided by the 
electric current. Lemström advancei this suggestion and referred 
to experiments in which he had found that if а negatively charged 
wire is placed over a capillary tube which dips into water the water 
climbs up the sides of the tube and collects in drops at a higher 
level. But if a positively charged pole is placed above the tube 
this did not happen and with а positively charged overhead wire 
system he obtained the best resulta. | 

J. Chundar Bose (in his work, Plant Responses) explains the 
rise of sap on the assumption of a pumping action of the living cells 
throughout the course of the xylem, the pumping action being a 
form of response to stimulus. If this theory is correct, the electric 
current might be conceived as a stimulus giving rise to increased 
response, and therefore accelerating the flow of sap. The excitatory 
effects of kathode and anode are antagonistic, but with a current 
flowing through the soil there would always be a resultant excitation 
of the root, because the kathode offect 1s always greater than the 
effect due to the anode (as Bose shows). But in the case of over- 
head discharge with the wires overhead negative, the leaves and 
stem would, on this view, be more stimulated than the root, and 
the result should be a tendency to pump water downwards. On the 
whole, then, it is difficult to make out a case for the rise of sap 
being aided by electric stimulation, and there is no experimental 
demonstration of its occurrence in the plant. Bose would more 
probably attribute the effect of overhead discharge to direct stimulus 
of the growth responses in the plant. 

The acceleration of germination noted by so many observers 
obviously involves some different factor; the only possible explana- 
tion seems to be that the current is used by the seed as a source of 
energy, this energy being directly used in the anabolic proc ss or in 
accelerating the katabolic processes of respiration. 

Pollacei, in a recent Paper, has suggested that the effect of a 
current passing through а green leaf may be to render carbohydrate 
synthesis possible from carbon dioxide and water, even when the 
plant is in the dark. Bach has suggested that the electrolysis of 
carbonic acid might result in the formation of formaldehyde in the 
neighbourhood of the cathode, but he advanced no experimental 
results in support of this view. Euler, as the result of practical 


* The tests were made by Watkins Bros., Hereford, and by D. W. 
Goodwin & Co., Kidderminster. 
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investigation, found it impossible to obtain formaldehyde in this 
way. Waller has detected the presence of small E.M.F.s in a green 
leaf exposed to the light, but they are only found in a living tissue, 
and chloroplasts are necessary for their occurrence, no current 
being detected in a living бол! exposed to the light. The experi- 
mental evidence that Pollacci brings forward is based chiefly upon 
the presence of starch in leaves kept in the dark with a current 
passing through them. Control leaves, also kept in the dark, con- 
tained no starch. 

Before we were aware of Pollacci's work, Miss D. Johnson and I 
had investigated the same point, at first with results which seemed 
to confirm those of Pollacci. As the result of further experiment, 
however, it has never been possible to demonstrate starch in an 
electrified leaf if that leaf were quite free from starch at the com- 
mencement of the experiment. The presence of the starch in the 
earlier experiments seems to have been due to the inhibition of the 
normal transformation of starch into sugar, owing to the excessive 
strength of current used. 

The experiments were made with elodea, with geranium and 
coleus leaves, and also with green filamentous algae, such as 
spirogya and cladophora, laid across platinum electrodes; the volt- 
age used varied from 1 to 40 volts, above 40 the effect was usually 
fatal. With the object of ascertaining whether starch were produced 
by the action of the silent discharge in the dark, Mr. Newman 
kindly kept plants beneath the discharge points at Bitton during a 
continuous run of 27 hours, the leaves being afterwards picked and 
examined. No starch was found in them. I find myself, therefore, 
at present unable to accept Pollacci’s conclusion that starch can be 
formed by a green plant in the dark if an electric current of suitable 
strength be passed through it. 

It has also been suggested that the effect produced on the soil by 
the electric current may be beneficial to the plant. Electrolysis 
undoubtedly takes place, and Dr. Cook found the soil slightly acid 
near the anode and alkaline near the kathode in some of his experi- 
ments. Ewart (in his Protoplasmio Streaming") suggests that 
the current increases the rate of solution and absorption of the 
insoluble food constituents present in the soil; but, as the amount 
of electrolysis proceeding is not likely to make the soil locally very 
acid, I do not see that this is likely to be the case. 

Finally, there is the possibility that, in the case of the overhead 
discharge, oxides of nitrogen are formed by oxidation of either the 
nitrogen or ammonia present in the air. Samples of the soil froin 
the electrified and unelectrified parts of the wheat field in the Eve- 
sham experiments were analysed at the College, the samples having 
been taken in the autumn after both crops had been gathered. 


They showed :— 
Electrified .................... 0:159 per cent. on dry weight. 
Unelectrified .................. 0:056 jì 2 


But it is impossible to draw conclusions from isolated analyses of 
this kind. However, following up this i ыы, it is intended to 
keep а continuous check upon the soils by analysis during the 
present season. 

Berthelot considers that the clue to advantage of the electric dis- 
charge is to be found in an entrance of atmospheric nitrogen into 
the plant metabolism, but suggests that this is due, not only to the 
formation of oxide of nitrogen, but also to the combination of 
gaseous nitrogen with carbohydrates within the plant. 

In conclusion, it remains for me to thank others for the help 
they have given me in various parts of this work; in particular, I 
wish to thank Miss D. Johnson for great help with the experimental 
work, Mr. Usher for many suggestions, and Miss A. A. Irving and 
Miss E. M. Rich for various analyses they have carried out for me. 


MECHANICAL ACTION OF CURRENTS ON 
CONDUCTORS.* 


BY P. BARY, 


Summary.—In this article the author describes experiments made at 
the Ecole de Physique et de Chimie Industrielle, which show that when 
а current passes through a conductor certain mechanical forces are set 
up, causing a striction effect. He shows that molten metals are par- 
ticularly affected, and discusses the movements produced in them by cur- 
rent and the internal E.M.F.s generated. He showa that these pheno- 
mena, when applied to gases, lead to a theoretical explanation of the 
singing arc. Oscillograms are obtained showing how the shape of the 
current curve affects the sound of the arc, and the article concludes with 
а discussion of the action of these forces on rarefied gases. 


When a current passes through a liquid-conductor, phenomena 
arise which have scarcely been studied up to the present, and it is 
therefore proposed to give the results of some numerous and varied 
tests which have been made on the subject. 

An electrical conductor carrying current is submitted to a series 


* Translation (slightly abbreviated) from L’Eclairage Electrique. 


of centripetal forces, which tend to decrease its diameter, and a 
point is reached, if the conductor is liquid, when the connection is 
completely severed. The experiment can be carried out very easily 
by scooping out two cups, GG, in a block of wood (Fig. 1), and 
joining them by a narrow and shallow channel, c. Enough mercury 
is poured into the cups for the channel to contain a fine thread of it. 
As the current, which enters and leaves through the cups, is in- 
creased, the thread becomes finer and then breaks, giving a spark. 
The explanation of this is simple. The liquid thread is traversed 
by а number of elementary currents of the same sense and travelling 
in parallel directions along its whole length. According to Ampòre's 
laws, these currents attract one another and give rise to an increased 
density, which, as the current is constant, can only follow by a 
diminution in section. 

In the arrangement shown in Fig. 1, once the thread of mercury 
is broken capillarity prevents the mercury from resuming its original 
position. The experiment is therefore limited to a single break, and 
is better shown with the apparatus illustrated in Fig.2. A flask, 
B, containing mercury, is connected by an indiarubber tube to a 
metallic tube, T, which terminates in a capillary. A thread of 
mercury flows from a and falls iuto the glass beaker. When a 
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current is passed through this liquid thread it is qu'ckly broken, the 
mercury then re-makes the circuit, which is broken afresh and so 
on. In the circuit containing this apparatus the current is there- 
fore periodically interrupted with & frequency which may become 
very high if the circuit is of sufficiently low resistance and care is 
taken to increase the voltage, as the self-induction in the circuit 
becomes greater. Asthe breaks produced in the mercury thread are 
independent of the direction in which the current is flowing, this 
apparatus would work equally well on both direct and alternating 
currents. It was thought that the simplicity of its construction 
might make it convenient for use with the Ruhmkorff coil, but testa 
which have, been undertaken with this end in view do not give good 
results. It seems that in an arrangement of this kind the break is 
not sharp enough to give the rapid variation of current necessary for 
obtaining the high voltages required from an induction coil The 
modification due to Caldwellof theWehnelt interrupter* is suitable for 
this work, and there is no doubt, in spite of the fact that Caldwell 
himself considered the effect to be due to the heating of the liquid 
at the orifice, that it is based on the same principle as the apparatus 
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described above. It should be understood that the phenomenon is 
not due to the heat set free by the Joule effect; this would bring 
mercury to its boiling point und the bubbles of vapour produced 
would cause the rupture of the thread. The fact that the thread of 
mercury, whether it be formed in air or water, always requires 
nearly the same current to break it, although the cooling effect of 
the water prevents the temperature of the mercury from increasing 
more than a few degrees, leaves no doubt on this point. When a 
metal like tin, whose temperature of volatilisation is about 1, 5000. 
or 1,600°C., is employed instead of mercury, it has been found that, 
provided it is molten, the temperature does not sensibly affect the 
result and the thread is broken when the metal is not even at а 
dark-red heat. 

Electrical Pulverisation of Metals.—When the apparatus shown 
in Fig. 2 is in operation, it is noticed that at each break the spark 
produced vaporises а certain quantity of mercury. If the action 


* L'Industrie Electrique, June 10, 1899. The Electrician, Vol. XLIII., 
pp. 294 and 596. 
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takes place under water or alcohol the same phenomenon occurs 
and the liquid becomes black. The liquid, which then contains 
mercury dust in suspension, may be filtered without any metal being 
retained on the paper. Examination under the microscope shows 
that the mean diameter of the mercury globules is about two microns 
and these grains are of such dimensions that even the largest 
are agitated by pedesis, The same method may be applied to any 
other metal, only it must be maintained at a temperature higher 
than its melting point and be made to trickle through a tube in 
the form of a thread. 

Experiments were specially carried out on tin. The apparatus 
employed (Fig. 3) consists of a cast-iron vessel, M, through the 
bottom of which а hole is drilled. An iron tube, T, terminating 
in a narrow tube, through which а continuous stream of tin from 
the vessel flows, is screwed into this. A wide tube, C, which is 
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insulated electrically from the vessel M by an asbestos washer, A, 
receives the tin, which then falls into the dish G and flows away. 
Electrical connections are made to the upper reservoir and to the 
lower tube, so that the current has to pass through the tin thread. 
The same phenomenon occurs as with mercury. There is a large 
amount of pulverisation, and the dust obtained is carried away in a 
current of gas, which enters at B. When this operation is per- 
formed for the purpose of obtaining stannic acid, air is chosen as 
the gas. If metallic tin is desired, a neutral gas, such as carbon- 
dioxide, hydrogen or coal-gas, must be used. Water vapour and car- 
bonic acid are sufficiently dissociated at the temperature of the 
spark to start the oxidisation of the metal. It is quite certain that 
lead, copper, or any metal whose melting point is not too high, could 
also be pulverised in this way, and for refractory metals the chief 
difficulty is the selection of a material with which to make the tube. 


Fia. 6. 


Movements Produced in a Liquid by the Passage of a Current. 
—All pressures which are exerted on each point of the section of 
а circular conductor are directed towards its centre, and a pressure 
exists at the point O (Fig. 4) which decreases from O to R, where it 
is nothing. If the conductor is a perfectly elastic solid variable 
tensions will be produced which will be greatest at the centre and 
which will all have a tendency to diminish the exterior diameter. 
But if the conductor is a liquid or gas, the differences of pressure 
put it in movement in such a way that equilibrium tends to be re- 
established. 

To determine the pressures which may thus be produced at the 
centre of а cylindrical conductor, let there һе a conductor of radius 
R (shown in section in Fig. 4). Each of the elements of the section 
is pressed towards the centre by a force, df, where df—Hid:. All 
similar elements placed on the circumference of the circle of radius 
r help to make up a pressure dp at the centre, where 

dy df, 2 = HAdi/ zr... (1) 


If the total current in the conductor is I, the current di, which 
traverses the circular ring of thickness dr, is given by dt=2Irdi/R?; 
if the conductor has its section reduced at the point O, the value of 
Н at a distance R from the centre will be HR-92I/R. The value of 
H at any point in the interior of the conductor at a distance r from 
the centre is then Н –217/А°, By substituting the values of Н and 
di in formula (1) we get 


212 
dp= River 


In the case considered of an entirely circular cylinder, the total 
pressure at the centre is given by the expression 


* от? I? 
p= aner- 4. эй. e 


Ав the current is represented by a squared value ір (2) the pressure 
(р) is independent of the direction of the current, and alternating 
currents, therefore, act in the same manner as continuous. In 
order to obtain an idea of the magnitude of these pressures let us 
calculate what it will be at the centre of a liquid cylinder 1 sq. cm. 
in cross-section and carrying а current of 1,000 a. According to 
formula (2) 
p=(1,000 x 10—')?=10,000 dynes per square centimetre, 
or in water pressure 
h =10,000/981 = 10:2 cm. of water. 

In the case that has been chosen a difference of pressure equal to 
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10 em. of water may, therefore, be obtained between the surface of 
the mercury or of the molten tin and the axis of the cylinder. In 
& metal as fluid as mercury there is certainly no need for pressures 
as great as this to produce fairly rapid displacements. 

The most characteristic experiments, by which the movements 
produced by the currents were determined, were made with an 
ko shown in section and plan in Figs. 5 and 6. A block, B 
of agglomerated magnesia contains a narrow channel (C) terminated 
by cups, G, and G,, in which are placed two iron electrodes, EE. 
The whole is filled with molten tin. Fig. 7 shows the phenomenon 
observed when a current of from 1,000 to 1,500 amperes is p 
through a channel 10mm. wide and from 15 mm. to 25 mm. deep. 
The surface, which was horizontal, AB, before the passage of the 
current, falls along the length of the channel CD and hollows out 
at à point, F, which is generally near the middle. A movement 18 
eet up which can easily be observed by the scum on the surface of 
the molten metal The waves show the direction of movement, 80 
that what occurs &t the surface can be observed, and it is sup 
that, as the friction is much less below the surface, the currents there 
are practically nothing. "n 

Experiments made with mercury give results similar to those 
obtained with molten tin, but, ав the volatility of mercury prevents 
large currents from passing, the movements are much less rapid and 
for this reason the experiments are less striking. If, in the experiment 
of which the result is represented in Fig. 7, the current is increased 
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FIG. 8. 


sufficiently, the depression Е, which is indicated near the middle, is 
accentuated until a complete rupture is produced. A mean between 
these last two results is obtained when alternating currents are used 
and the contour of the surface allows the mean speed of displacement 
of the mercury under the influence of the current to be determined. 
Fig. 8 represents the effect observed. The surface assumes an 00: 
dulating form of extreme regularity and with a distance } from one 
maximum to another, i. e., the wave-length. This phenomenon шау 
be explained in the following manner. Each time the alternating 
current increasesin value positively or negatively the liquid con- 
ductor receives an impulse, which increases to à maximum and then 
falls to zero. During the time that the current is zero or only weak, 
the speed of the liquid decreases because of the friction and increases 
afresh whon the current increases in the following half-period. The 
mass of the mercury receives a series of shocks at all these points 
and the frequency is double that of the alternating current generating 
them. The vibration thus produced is propagated throughout the 


. 
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mass, and the reflections which take place at the extremities give 
rise to the system of stationary waves observed at the surface. 
Calling N the number of maxima per second (i. e., double the fre- 
quency 7), / the length of the wave observed, and V its speed of 


propagation, we get 
V - IN =, 


V can then be experimentally determined. In the case cited above, 
calculation gives a speed of propagation of about 8 or 4 metres 
per sec. 


_Electromotive Forces Created by the Passage of the Current in 
Fluid Conductors.—The fact that a movement is produced in a liquid 
conductor by passing а current through it leads us to admit the 
existence of E.M.F.s. In fact, the power (P) absorbed between 
two electrodes is given by 

P=RI?+>p, 


where R is the resistance between two electrodes, I the current 
strength, and p the power expended in keeping the liquid in motion. 
Dividing the two sides of the equation by I, we get 


E=RI+4 
where? is the E.M.F. necessary to keep the liquid in motion ; e is 


therefore of opposite sign to E. 
If a section is taken across а cylin- 
drical conductor perpendicular to its 
axiso(Fig. 9),the lines of force produced 
by the current are circular and move. 
ments are radial, There is then an 
Е.М.Е. generated between the centre 
and the circumference of the conductor. 
At the other end of the diameter the 
E.M.F. produced will be the same, but 
at the middle, where the liquid is dis- 
placed in an inverse sense i. e., from the 
Fio. 9. circumference to the centre — the 

E.M.F. will be in the opposite direction 

io that at the extremities. The sum of these E.M.F.s, which 
are in a direction at right-angles to the current, tends to 
deviate the lines of current, which, instead of being parallel, as 
in a solid cylindrical conductor, take a form approximately 
represented in Fig. 10. The arrows indicate the direction 
of the convection currents and the lines the course followed by 
the current itself. The figure clearly shows that the current 
maxima are situated at A, B, C and D, and that the apparent 
resistance of a system of this kind cannot be calculated simply from 
the value of the resistivity of the liquid employed and the dimen. 
sions of the canal. Resistances thus calculated would always be too 
small by a certain quantity varying with the current strength, the 
size of the conductor and the viscosity of the liquid. It appears 
quite certain, however, that in the case of measurements made on 
mercury standards where the tube is very narrow and the currents 
employed quite small, there is no appreciable movement in the 
mercury, and that in consequence this correction is negligible. 
When measuring the resistivity of the electrolytes in fairly wide 
tubes or even in tubes in which two electrodes are placed, the error 
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arising from this striction effect may be more important and should 
partly explain the large differences that exist between the various 
experimental results when differing arrangements are employed. It 
may also explain the variations of the internal resistance of cells 
with the current. 

Effect of Striction in Gases, Theory of the Singing and Talking 
Arc.—The singing arc is obtained by placing a self-induction and a 
capacity across the terminals of an arc, which, when properly regu- 
lated, produces a sound of frequency, T, depending only on the 
electrical properties of the circuit. The relation is expressed by 

T= 2 LC, 
where L is the coefficient of self-induction and C the capacity. The 
arc cannot give any sounds except those in resonance with the 
electrical circuit, as the current in the principal circuit must follow 
the variations which are produced from the oscillatory discharge of 
the condenser. What has not been explained up to the present is 
the cause of the sound emitted—i.e., the mechanism by which the 
fluctuations are produced—and how these variations, which are 
always extremely rapid, are transmitted to the gases of the arc and 


to the surrounding air. It has occurred to us that the arc may be 
considered as a fluid conductor, and the same phenomena may be 
observable, as with a liquid thread through which a current is flow- 
ing, but the intensity is increased owing to the viscosity of gases 
being а than that of liquids. 

M. Hospitalier, under the name of the arcoscope,* applied the stro- 
boscopic method to the study of alternating-current arcs. By 
working in a similar way with the singing arc and turning the 
screen at & speed proportional to the frequencies of the sound 
waves, maxima of sound and silence are observed at each period. 
The experiment was carried out in the following way. 

The arc А was connected to a 180 volt battery of accumulators, 
P, through а resistance, R In parallel with it is а capacity, c, and 
self-induction, s. A lens, L, throws an image of the ато on a disc, 
D, which is pierced with radial slots and turns on its axis at a regu- 
lated speed. Lastly, a lens, L, receives the rays which ‘pass 
through the slits and projects a magnified image of the arc опа 
screen, E. The disc is rotated by a variable-speed motor. When 
the speed of the disc is such that the passage of the slots across the 
luminous pencil is nearly synchronous with the current oscil- 
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lations in the arc, all variations produced in the arc can be 
followed slowly on the screen. It is then that the variations of the 
light the value of which passes periodically through zero (i. e., there 
is complete extinction every period) can be observed. In order to 
verify whether the curve of the current varies in the same way, & 
Blondel oscillograph was placed in circuit with the arc and the 
mirror was worked by hand. Fig. 12 shows some of the curves 
obtained in this way, varying according to the method by which the 
arc was regulated. When the sound given out is complicated by 
harmonics, curves of the nature of those shown at a and b are 
obtained. When the arc is well regulated and is giving out a pure 
sound, a curve, c, is obtained, which, as far as the eye can appre- 
ciate, is perfectly sinuous. It is only natural that these interrup- 
tions of the arc current should be attributed to the same cause as 
the ruptures of the liquid thread. After each interruption the cur- 
rent is re-established, for the carbons have not time to cool much, 
and а column of gas hot enough to allow a current to pass exists 
between them. The frequency is high—higher than that of ordinary 
alternating currents—where this phenomenon is produced twice 
every period. This explanation of the mechanism of the singing 
arc has the advantage of making intelligible why it only operates 
conveniently with minute regulation of current and length of arc. 
This regulation is necessary for the purpose of adjusting the dimen- 
sions of the gaseous strip in relation 
to the current strength, so that rup- 
ture by striction operates with suffi- 
cient rapidity. In a gaseous con- о, a 
ductor like the are, when there is 
not sufficient current to cause a break 
there is no less a striction effect, o, b 
which results in a diminution in the 
section of the gaseous strip. When 
the current varies the tension in- © = 
creases or decreases and the bound- 
ing surface of the gaseous conduct- Его. 12, 
ing strip, and of the air surround- 
ing it, acts as an elastic membrane, which swells or subsides as the 
current decreases or increases. These movements, which may be 
very rapid, given that the inertia of this fictitious membrane and of 
the masses which it puts into play is very small, are then suscep- 
tible of transmitting the sounds produced to the surrounding air. 
Effects of Striction in Rarefied Gases.—It results from the 
kinetic theory of gases that the internal friction is independent of 
the pressure. This theoretical deduction, made by Maxwell, was 
verified by him and by numerous other experimenters within wide 
limits. It is necessary, in fact, to descend to pressures of the order 
of 1mm. of mercury and below for any great variation from this 


constant to be observed ; it then falls rapidly to zero as the pressure 


* Described in The Electrician, Vol. LII., p. 299. 
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becomes lower. 
then by several scientists by studying the damping of an oscillating 
system as a function of the pressure of the surrounding gas. The 
mobilities that a rarefied gas may have and the feeble forces 
necessary to produce rapid movements in a gaseous column 
by striction may be judged when it is stated that the coeffi- 
cient of internal pressure of a gas at atmospheric pressure 
is about 100 times less than that of mercury or water. In 
vacuum tubes the pressure may have any value between 2 mm. and 
{ooo Mm. of mercury; the fluidity of the gas may then be 1,000 or 
10,000 times greater than that of the mercury which was used in 
the preceding experiments. The effects of striction in the rarefied 
gas tubes, and in particular the movements which result from it, 
are of great importance. It appears that it should be difficult to 
pass а continuous current through a vacuum tube, as the tendency 
would be for it to be interrupted directly it was switched on. 

Numerous experiments have shown that the current travers'ng a 
rarefied gas tube, even at a constant voltage, is always dis :ontinuous, 
and no other explanation of this phenomenon is known other than 
that given above. Exhaustive observatione were made һу Warren 
de la Ruet and more recently by M. Cantor, T who discovered that 
а similar tube emitted waves that affect a Branly coherer, but that 
it was not capable of generating а system of stationary waves, pro- 
bably on account of the irregularity of the interruptions. It seems, 
however, that the deduction of tte same author, in so far as it con- 
cerns the previously published experiments of Hertz,§ is not quite 
exact, for the result of this causes him to admit the continuity of 
the current in analogous conditions when they are, perhaps, not 
altogether the same. He attributes this to & fault in the method, 
but it should be possible to obtain а permanent current in а tube of 
these dimensions with а convenient current and pressure. 

In mercury vapour lamps, which are now in fairly general use, 
different experimenters show that lamps operating under a con- 
tinuous E. M. F. have an intermittent current passing through them. || 
This discontinuity explains the remark of M Pellet, J who advises 
the insertion of a choking coil instead of a simple resistance in the 
circuit of the mercury vapour lamp, even with continuous current. 
Although no experiment has been made which allows it to be 
stated that this discontinuity is due to the phenomenon of electro: 
magnetic striction, this explanation may be given as no other exists 
and it is nearly certain that phenomena of this kind do occur in 
vacuum tubes, and may even be fairly important on account of the 
great mobility of the gaseous molecules. 

If striction is admitted as the cause of the discontinuity, it must be 
taken into account with the other effects by which it is accompanied — 
namely, the rapid displacement of the gaseous mass and the back 
E.M.F.s generated by these displacements. It is expected that 
with convenient current and pressure conditions, phenomena of the 
same order as those of Fig. 8 will be found, and it is proposed to 
verify the relation which may exist between the stratifications ob- 
served in vacuum tubes and the undulations which have heen 
noticed at the surface of liquids carrying currents. 


Conclusions.—The phenomena of electromagnetic striction, which 
have just been described are absolutely general and are applicable 
to all conductors carrying current. In solid conductors, the effect 
is rendered ineffective by the great cohesion of the molecules and 
by the small coefficient of compressibility. Whatever may be the 
magnitude of the effect, it must be admitted that it tends to increase 
the apparent value of the self-induction. In liquid conductors, on 
account of the greater mobility of the matter, there is always a 
tendency to break the circuit. This tendency is accompanied by a 
movement in the liquid, and when the current is alternating or dis- 
continuous the movements give to the surface of the liquid a fluted 
form. In gases at normal pressures, the mobility being higher than 
in liquids, the effects of striction are markedly produced with quite 
small currents, and it is observed that the variation of section is 
proportional to the current even when the latter is very rapid 
(speaking arc). When the current strength and the dimensions of 
the gaseous envelope are conveniently chosen, а p'riodical rupture 
may be obtained (singing arc). In rarefied gases the effects seem 
to be considerably greater and explain the fact that current passing 
through a vacuum tube, even when the P.D. is continuous, is always 
discontinuous. 


Manufacture of Aluminium.— The Engineering and Mining 
Journal states that, whilst the expiration of the Héroult 
patents has made the manufacture of aluminium free in 
Europe, the process in the United States is still subject to the 
Bradley patents, which do not expire until 1909. 


* Annales de Chimie et de Physique, Vol. XIX,, 1881. 

f Warren de la Rue, Ann. de Chimie et de Phys., 1881, XXIV., p. 438. 
+ M. Cantor, Wiedemann Annalen, 67, 1899. 

8 Wiedemann Annalen, 17, 1882. 

l К. de Valbreuze, Bull. Soc. int. des Electriciens, December, 1903. 

T Bull. Soc. int. des Electriciens, Maroh, 1905. 


''ne experiments were first made by Crookes,* and | 


THE EXPERIMENTAL DETERMINATION OF THE 
LOSSES IN MOTORS.* 


BY С. Е. SMITH. 
(Concluded from page 806.) 


Summary.—In this Paper, which is divided into two sections, dealing 
respectively with continuous and alternating-current motors, the author 
describes the methods in use for obtaining a separate determination of 
the iron and friction losses, and discusses the advantages and disad. 
vantages of the various methods. Special attention is devoted in the 
Paper to the testing of alternating-current motors. 


(2) ALTERNATING-CURRENT INDUCTION Morors, 


Comparatively little information has been published in this 
country on the experimental determination and separation of the 
losses in induction motors, although a considerable number of com. 
munications on the subject have appeared in various foreign journals. 
It may, therefore, serve a useful purpose to collect together some of 
the most important of the methods which have been suggested, and 
to point out to what extent they may be expected to give the 
desired results. With a view to assisting in the comparison of the 
various methods, several of them were tried under as nearly ss 
po:sible identical conditions an a 5 fl. P. 6-pole induction motor 
recently supplied to the Manchester School of Technology by 
Mesars. Siemens Bros. & Co., and the results are shown in the form 
of curves. 

The various losses to be measured consist of: (a) Copper losses 
in stator and rotor conductors ; (b) Friction and windage losses ; (c) 
The stator iron magnetising losses; (d) Rotor eddy current losses; 
(e) Rotor hysteresis losses ; (f) Pulsation losses due to the rapid 
changes in flux distribution in the teeth of the stator and rotor; (0) 
Additional losses which аге due to increase of load. 


(a) The resistance of the conductors employed in the calculation 
of the copper losses is usually measured by direct current. This is 
known not to give strictly correct values for the resistance of the 
stator conductors, particularly in the case of conductors of large 
section, owing to the distribution of an alternating current not being 
uniform throughout the section of the conductor. 


(b) The variable element in these losses is usually due to change 
in friction of the bearings on account of change of temperature or 
unequal circulation of the oil. Change in load may be expected not 
to produce any variation in the losses of properly lubricated 
bearings. 


(с) The stator magnetising losses consist of the usual two com 
ponents due to hysteresis and eddy currents. They are dependent 
only on the induction (i e., on the terminal voltage) and on the 
frequency, and may therefore be taken to be independent of load. 

(d) The rotor eddy-current losses in the teeth (exclusive of the 
tips which are affected by the pulsation losses, f) and the body of 
the stampings depend on the frequency of the alternating flux in the 
rotor. They will increase with the slip and practically disappear 
at synchronism and are consequently small at normal loads. 

(е) The rotor hysteresis loss is practically constant in amount 
when estimated as power supplied to the stator. This power !5 
however, partly converted into usefal output. The fact that the 
hysteresis of the rotor iron causes the pole induced in the rotor o 
lag behind the stator flux, which induces it, gives rise to a torque 
between the rotor and the rotating field. This torque, combined 
with the torque due to eddy currents in the rotor core when the 
slip is large, may be sufficient to produce a rotation of the rotor when 
open circuited. The special point to be noticed about this effect : 
that the hysteresis torque is practically independent of the speed 0 
the rotor (unlike the torque due to the eddy currents, which is pro 
portional to the slip) and depends only on the constant v; sn RD 
the area of the hysteresis loop formed by the rotating flux in ni 
rotor iron. When the rotor is stationary, as assumed at first, 
whole of the power supplied to the stator winding on vau s 
rotor hysteresis will be converted into heat in the rotor. 1! 
power is given by the usual formula— 


W= Bo (0 


If the rotor rotates, useful work is done by the torque due Ю 
hysteresis. The power thus usefully exerted will be equal to ru 
hysteresis torque multiplied by the angular velocity of tbe a 
shaft, and we can re-write the expression for the hysteresis loss 


WBS np) d 


where S=slip in cycles per second, n=revs. per second of rotor, 

p number of pairs of poles. | 3 
The factor BI. np gives the power converted into mechani 

energy, while the factor В!" gives the portion transform 

heat in the rotor core duo to molecular magnetic friction. _ 


* Abstract of a Paper read before the Manchester Local Section 
Institution of Electrica] Engineers. 
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(f) The losses, which may be briefly called the “pulsation 
losses," are due to the very rapid changes of flux distribution 
which occur at the tips of the teeth of both stator and rotor. 
The intensity of the variation will be greater with open slots, but 
even with closed slots considerable variation has been found to occur. 
It is easy to see that the larger the air gap, the more evenly dis- 
tributed will be the flux in the air gap and the smaller will be the 
losses due to the pulsation effect. Pulsation will occur in the teeth 
of both stator and rotor and give rise to both hysteresis and eddy 
currents in the teeth, the comparatively large valve of which is due 
to the high frequency of the flux variation to which they are due. 


Methods for Determination of Friction Losses.—(1) By auxiliary 
driving motor. This method is the well-known one for determining 
the losses in one machine by driving it by means of a motor and 
afterwards subtracting the copper and no-load losses of the motor 
from the total driving power to obtain the losses in the machine 
under test. 

2. By decreasing stator volts. In the case of the induction 
motor, the stator volts are gradually reduced to the limit of stable 
running. A curve is then plotted showing the stator watts sup- 
plied on a base of terminal voltage (see Fig. 2). When continued, 
this curve cuts the axis correaponding to zero voltage at a height 
representing the watts required to overcome losses which are inde- 
pendent of the magnetic field—i.e., the friction losses. Although 
it is possible with care to get fairly consistent results by this method 
when applied to the induction motors, there are several practical 
difficulties connected with the measurements. Firstly, although the 
speed of the motor remains practically constant over the greater 
part of the range of voltages, at the lowest readings the slip may 
be 10—15 per cent. or more. The actual friction losses would thus 
be those corresponding to a speed of about 10 per cent. below the 
normal. On the other hand, an increase in slip will increase 
the rotor iron losses, which will in consequence not decrease 
uniformly with the voltage. The two actions just mentioned 
will tend to neutralise one another, and this may account for 
the good agreement with the actual values often given by this test, 
while explaining the want of agreement found in other cases 
where the two errors compensate one another less completely. 
Another difficulty is the very low power factor at which the 


Stator Watts-C?R. 


Volte. 
Fio. 2.— DETERMINATION OF Friction LossEs. 


readings have to be taken and the consequent liability to errors in 
the wattmeter readings. Since the current supplied, and conse- 
quently the copper losses, do not decrease towards а zcro point at 
zero induction, the copper losses should be subtracted before the 
wait curve is plotted if accurate results are to be obtained. 


8. Method of Е. Blanc. W=n8C,2r,p/s. 


Where C,=rotor current per phase, 7,=rotor resistance per 
phase, p- number of pairs of poles of stator winding, s=slip in 
cycles per second, n —revolutions per second of shaft. 

When running light, W consists entirely of power spent in over- 
coming the frictional and other losses which oppose the rotation of 
the shaft. Consequently the determination of the no-load losses is 
thus reduced to a measurement of the slip and of the rotor current 
and resistance. 

Except for the uncertainty of the resistance of brush contacts on 
slip rings and starting rheostat, this method is found to give in a 
fairly simple manner reliable and consistent results for the losses 
overcome by the rotor. It is, however, not correct to take these 
losses as being the true friction losses, and this method is only appli- 
cable to motors with wound rotors. 

4. Amethod somewhat similar to the last in principle is that due 
to Dr. G. Benischke, which depends on the fact that for small 
values of the slip the total torque of the rotor varies in direct pro- 
portion to the slip. The slip of the motor is measured at no-load 
and at one or two loads slightly above no-load. А curve is then 
plotted on a base of torque—or, more conveniently, watts — with slip 
as ordinates (see Fig. 3). Joining the points thus obtained hy a 
straight line, and continuing this line backwards to cut the hori- 
zontal axis ata point corresponding to zero slip, the distance of this 


point to the left of zero output will be the power exerted by the rotor 
in overcoming frictional and other resistances to its rotation. 

The actual power measured in this case, as in the last, is really 
ds friction 4- pulsation losses — the mechanically converted hysteresis 

oss. 

This method is fairly easy to carry out if a convenient method 
of applying a small load to the motor is available. It is equally 
applicable to motors with wound and squirrel-cage rotors. 

If the induction motor be run up to full speed in the usual way, 
and, when running light at full speed, if the rotor circuit be opened, 
the rotor will slow down and gradually come to rest. The retarding 
forces will be those due to friction and magnetic pulsation in the 
teeth, while tho rotor hysteresis will tend to accelerate the rotor 
and prolong the time of coming to rest. During the early part of 
the retardation these will be the only forces to be conaidered. Asthe 
slip becomes large, eddy currents will be formed in the rotor core 
and conductors which will produce a diminution of the effective re- 
tarding forces. If a retardation curve is plotted with time measured 
horizontally, and speed vertically, from observations made on the 
motor while retarding as described, a tangent drawn to the curve 
near the point of maximum ‘speed will make an anglea with the 
horizontal axis such that its tangent, ds/dt, is proportional to the 
losses Wr TW, = W y. 

Now suppose that another retardation curve is taken with the 
stator open circuited. In this case retardation will be due to 
frictional losses only, and a tangent to the second curve ds'/dt at a 
point corresponding to the same speed as the first tangent will be 
proportional to the friction watts W ,. 

As the height of the points from which both tangents are drawn are 
taken to be the same, the subtangents will be inversely proportional 
to the retarding watts in the two cases, and we have the relation 


Ч RE Е 
ratio of subtangents — WFW, W, 


from which the true friction watts are determined from the value 
of eh TW. Wha) obtained in either of the tests described (Nos. 3 
and 4). 
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Fic. 3.—DETERMINATION oF Losses BY BENISCHKE’s METHOD. 


In taking the two retardation curves, since only the ratio of the 
initial slopes of the curves is required, it is immaterial how the 
readings are taken, so long as the two curves are strictly comparable. 
Also only a few readings are required near the maximum speed. 
With motors of fairly large size, it would be sufficient to observe 
the times taken to retard by a certain amount after opening in one 
case the rotor and in the other case the stator circuit. 


5. By opening rotor circuit. We may next refer to a very simple 
method which has been much used for measuring approximately 
the friction losses. The watts supplied to the stator of the motor 
when running light are observed. The rotor circuit is then opened 
and the watts are observed immediately after, before the motor has 
had time to elow down appreciably. The difference between the 
two wattmeter readings, after correction for the C*R losses, is taken 
to be the friction losses of the motor. The power measured by this 
method is not the true friction watts, but is greater by the amount 
of the pulsation losses. 

6. Retardation curves. Retardation methods for measuring 
losses, which are so well adapted for measurements on direct-cur- 
rent and syncbronous alternating machines, have only a limited 
application in the case of induction motors. In order to obtain the 
relation between retarding watte and retardation, Bragstad and La 
Cour have suggested supplying the excitation losses entirely to the 
rotor in the form of direct current supplied to two of the slip rings 
while the motor is made to run synchronously. The machine then 
operates as a synchronous motor with rotating poles excited with 
continuous current, and the alternating supply provides the arma- 
ture currents producing the driving power. The power supplied to 
the stator to maintain the rotation at any speed is thea measured 
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and compared with the slope of the retardation curve. After ob- 
taining the constant in this manner, the friction losses are obtained 
from a retardation curve taken on the motor when retarding from 
ſull speed entirely without excitation. 

The simplest method of employing the retardation method for 
determining the friction losses is to carry out the experiment with 
the induction motor coupled to a continuous - current motor, the two 
machines being allowed to retard together. 

A method, which I believe is due to Mr. Cramp, by which ver 

accurate values for the no-load friction coefficient may be obtained, 
is to wind a string round the shaft of the motor and pass the free 
end over a light pulley at a considerable height from the ground. 
Weights are then attached to the end of the string until by repeated 
trial the correct weight is found. This weight is such that when 
started downwards it is just able to maintain rotation of the motor 
shaft without acceleration. The uniformity of speed is ascertained 
by noting the time intervals taken by the weight to fall past two 
equally spaced marks. The friction torque is thus found directly in 
ig of the weight and radius at which the weight acts on the rotor 
shaft. 
. Methods for Determination of Iron Losses.—(1) By subtracting 
the friction and copper losses from the total no-load losses. The 
simplest method of determining the total iron losses is to determine 
the friction losses by any one of methods (2), (8) or (4) previously 
given, and to subtract these losses, together with the calculated 
copper losses, from the total no-load watts required to run the motor 
light. If either of methods (8) or (4) is used, the true friction losses 
should be obtained by retardation curves as described in (4), which 
incidentally gives the rotor losses as a separate item. 

2. Motor driven by an auxiliary machine. By coupling the in- 
duction motor to a direct-current machine, so that it may be driven 
with open rotor circuit, & very complete separation of the no-load 
ron losses may be obtained. 
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When running below synchronism with the rotor circuit open, the 
iron losses in the rotor will increase with decrease of speed. Con- 
sequently, by gradually increasing the speed of the rotor up to syn- 
chronism by means of the continuous-current motor, the watts sup- 
plied to the stator of the induction motor will be found to diminish. 
At synchronism, the only losses in the rotor will be those due to 
magnetic pulsation in the teeth. At this point also the direction of 
the torque due to rotor hysteresis will be reversed. After passing 
the synchronous speed this effect no longer tends to drive the rotor, 
requiring power to be taken for this purpose from the stator. The 
rotor hysteresis is, on the contrary, supplied from the direct. current 
machine, and power is supped to the mains owing to this cause. 
By making observations of the power supplied to the stator of the 
induction motor and of the power spent in driving the continuous- 
current machine, it thus becomes possible to measure separately 
the stator iron loss, rotor hysteresis loss, the pulsation losses and 
friction. The last-named is obtained by driving the direct-current 
motor first coupled to and then uncoupled from the unexcited in- 
duction motor. The experiment requires considerable care, but is 
not difficult to carry out if the ratio of alternating to continuous 
voltage supply can be kept absolutely constant. If the voltages 

have any relative variation, a continual change in the watts taken 
by the A.C. and D.C. machines occurs. 

The curves shown in Fig. 4 will be understood from the particu- 
lars already given. The lowest curve is the A.C. wattmeter reading 
(corrected for C*R), the other curves all being D.C. watts supplied to 
the driving motor. 

It will be seen that the true friction is 186 watts, a value agreeing 
closely with that in Fig. 2, but considerably less than is given by 
the Benischke test (Fig. 3.) 

3. Mr. W. Angermann has proposed an elaborate method for 
separating the iron losses. He starts by dividing the total iron 
losses into three groups, each group consisting of those losses 


which depend upon one factor which can ied i 
x rna Ур! in P can be varied independently 

These groups are: (1) Stator iron losses (exclusive of pulsation 
losses) which depend on the frequency of supply ; (2) Rotor iron 
losses (exclusive of pulsation losses) which depend on the slip; (3) 
Pulsation losses in the teeth of stator and rotor which depend on 
the speed of the rotor. 

By varying the frequency of the voltage applied to the stator, 
with the rotor circuit open, while maintaining the magnetic induction 
constant, a curve of watts (1) and (2) is obtained from the readings 
of а wattmeter in the stator circuit, and is plotted on a base of 
stator frequency which is also rotor slip. 

A second test is made with the rotor circuit closed and motor 
running light. In this case, again, the frequency is varied and the 
induction ept constant. A curve of watts (1) and (8) is obtained 
from the readings, the rotor slip being assumed too small to produce 
iron losses. 

Finally, a third set of readings is taken with the stator short. 
circuited and the rotor supplied with alternating current of the 
same voltage as those which would be generated at each speed by 
the voltages applied to the stator in the former two tests. For this 
purpose the ratio of transformation must have previously been 
taken. This test gives the losses (2) and (8). 

By adding the ordinates of any two of the curves thus obtained, 
after correction for C*R loss, and subtracting the ordinates of the 
third, each set of losses may be obtained separately. The friction 
losses must have been previously separated and the values of stator 
and rotor resistances accurately measured, since the copper losses 
will bear a large ratio to the total losses in the experiment. 

The wide range of speeds, corresponding to values of the slip 
which would be never reached in actual working for which the 
various tests have to be carried out, the variations in the nature of 
the supply voltage and the number of incidental measurements g., 
transformation ratio, resistances, &c., combine to make the method 
anything but convenient in practice. Where complete separation of 
the losses is required, and careful measurement is possible, method 
(2) seems to be far preferable. | 

4. Retardation methods. The experiments of Bragstad and La 
Cour, in which the rotor is excited with direct current in order to 
provide the rotating field, have already been referred to. The iron 

оввев were determined in two alternative methods. In one case 
the rotor was short-circuited and the motor run light from an alter- 
nator having constant excitation, but whose speed was varied from 
a maximum value downwards. A curve of watts on a base of speed 
was then obtained in the same manner as in the second measure- 
ment mentioned above in Angermann’s test. The second method of 
obtaining the iron loss curves was by allowing the motor to retard 
with direct current supplied to the rotor of sufficient strength to pro- 
duce the samealternating voltage at the stator terminals, as employed 
in the first test. The rotating field and iron losses were thus due to 
the rotation of a constant field formed by direct currents in the 
rotor. From the retardation curves, the iron and friction losses at 
any speed were calculated in the usual way, the predetermined соп. 
stant being used. Ву plotting the iron loss curves (obtained from 
the total watts by subtraction of C*R and friction losses) on а base of 
frequency, the losses proportional to frequency are separated 
classed as “ hysteresis”; while the losses varying with a higher 
[over of the speed form the remainder, classified as eddy-current 
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OBSERVATION OF ALTERNATE CURRENTS WITH 
THE STRING GALVANOMETER.* 


BY GYÓZO ZEMPLÉN. 


In 1908, W. Einthoven described an interesting instrument which 
may often be of service in the measurement of feeble electric cur 
rents. Particularly interesting are the later communications 0 
Einthoven, in which he describes how the string galvanometer ma) 
be used for the observation of feeble alternating currents. If a note 
is made to sound into a telephone connected with the galvanomeler, 
Einthoven tells us in a white field the narrow black image o the 
string is expanded into a band several centimetres wide. its 
amplitude of the vibration string varies with the loudness ot t% 
sound. In his last communication (Ann. der Physik. 21, : 
1906) Einthoven remarks that in observing alternating currents b 
obtained good results in the Wheatstone bridge arrangement, gu 
stituting for the silvered quartz fibre a thin metallic wire betwee 
the poles of the electromagnet.” The reason for this substitution 
and the resulting sensitiveness are not stated. ; 

I work with a so-called “small” string galvanometer & ^. 
structed by Edelmann, possessing a smaller sensitivences u 19; 
model described by Einthoven in his original communication. . 
resistance was 8,800 ohms, and a continuous current of 


* Translated from the Physikalische Zeitschrift, July 1, 1907. 
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ampere gave in one adjustment of the string a deflection of 1 mm. 
in the microscope. 

I then passed an alternate current of about 107? ampere through 

the galvanometer, using the municipal supply of 50 ~ and 100 volts 
with introduction of a suitable inductionless resistance. But on 
turning on the current the thin black string image abruptly disap- 
peared, just as if the string had been torn. However, on breaking 
the current the image returned exactly to zero. On passing it 
again and observing accurately, two washy lines could be seen at 
— 10 and +10, corresponding to the inversion points of the string. 
But in this form the instrument can hardly be used for practical 
purposee, for the very faint inversion points disappear completely at 
stronger currents. 

For making the vibrating string visible I thought of dark · ground 
illumination, which could be easily carried out. It suffices to per- 
forate the metal plate between the pole pieces and to illuminate the 
string from the side. But I soon found that even this was super- 
fluous, for the string appears bright on a dark background as soon 
as the source of light lies, not in the axis of the microscope, but a 
little on one side of it. The proper adjustment is soon found at 
which the string stands out brightly from a background not too 
dark to allow the divisions of the eye-piece micrometer to remain 
visible. With this arrangement the image in the case of alternating- 
currents becomes a bright band on a dark background. Its margi 
is exceedingly well defined, and may be located to within 0°1 of a 
scale division. The sensitiveness was about the same as with con- 
‘tinuous current. With the P.D. used a micro-ampere gave an ample 
tude of 1 scale-division, or a bright band 2 scale-divisions wide. 

The amplitudes were strictly proportional to the currents, so that 
the galvanometer is suitable for measuring alternate currents of 
small intensity. But, of course, the sensitiveness also depends upon 
the frequency, and the string must be calibrated separately for 
different frequencies. | 

But as а null instrument it may be very serviceable, especially 
where, as in laboratories, the employment of a telephone is incon- 
venient. In particular, the instrument is suitable for comparing 
the sensitiveness for alternate currents of the same period—+.g., of 
alternate currente produced by the same note in different раве. 

Given the possibility of directly observing the rapidly vibratin 
string, the utility of a string galvanometer, constructed by J. K. A. W. 
Salomonson, after Place's idea, and described in these columns, 
may be considerably increased. In this string galvanometer the 
magnetic field is produced by two thicker wires stretched on both 
sides of the string. By varying the connections of the field wires and 
the string the instrument is made into a universal apparatus, which 
may be used for measuring weak and strong continuous currents, 
weak alternate currents, and also as a wattmeter and electrometer. 

For alternating currents the following connections are indicated ; 
the current to be measured is sent in succession through the field 
wires and the string. The string gives a deflection in one sense 
only when the current traverses the two field wires in opposite 
directions. Тһе sensitiveness is very small, say 2 10, and 
decreases with the square of the current. But if the vibrating 
string is observed, we may employ the same connection for small 

alternate currents as that given by Salomonson for small continuous 
currents. A constant current of not more than 20 amperes is 
sent through the field wires, the alternate current is sent through 
the string, and the amplitude of the vibration is observed. The 

same connection gives in the case of continuous currents a sensi- 
tiveness of 2:5 x 10-° amperes, and this sensitiveness may also be 
expected for alternate currents. 

On the other hand, strong alternating currents up to 40 amperes 
may be measured by passing a constant direct current through the 
string and the alternate current to be measured through the field 

wires, which are connected in parallel for 20 amperes and upwards. 

We may say, therefore, that by observing vibrations the utility of 
Place's instrument is increased. 


PARLIAMENTARY RECORD FOR 1907. 


At the close of each Parliamentary Session it has been our custom 
to publish a record of the proceedings and to give a brief digest of 
new Acts which affect the Electrical Engineering Industries. The 
most noticeable feature of the past year’s work is the great falling 

off in the number of public and private Acts when compared with 
the previous year, and 1906 exhibited a marked decline from the 
standard of 1905. The main features of the past year’s legislation 
are dealt with in our Leading Article, and we set out below a list 
of the public and private acts of 1907 dealing with electricity supply, 
electric traction, telegraphy, telephony, &c. 
Public Acte 


Patents and Designs (Amendment) | Limited Partnerships Act. 
Act. Employers’ Liability Insurance 
. Patents and Designs (Consolidation) Companies Act. | 
Act. Lights on Vehicles Act. 


Companies Aot. Expiring Laws Continuance Act. 
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Provisional Order Confirmation Acts. 
Electric Lighting. 

Electric Lighting Provisional Orders (No. 1): Aston Manor, Chesham, 
Hipperholme, Lytham, Newark, Penrith, Pontefract, Stockport. : 

Electric Lighting Provisional Order (No. 2): Cork. 

Electric Lighting Provisional Orders (No. 8): Castleford, Egham, 
Formby, Grimsby, Liversedge, Maldens and Coombe, Mansfield, Paignton, 
Selby, оет 

Electric Lighting Provisional Order (No. 4) : Arbroath. 

Electric Lighting Provisional Orders (No. 5): Minehead and Dunster, 
Rhymney Valley, St. Albans, 


Tramways. 


Tramways Ocders Confirmation: Audenshaw, Huddersfield, Leeds, 
Taunton, West Ham. 


Confirmatory Acts under Private Legislation Procedure (Scotland) 
Act, 1899. 
Dumbarton Burgh & County Tram- | Portobello& Musselburgh Tramways 
ways Order. (Port Seton Deviation) Order. 
Dundee Corporation Order. Portobello& Musselburgh Tramways 
(Levenhall Extension) Order. 


Private Acts. 
Aberdeen Corporation Electricity. London United Tramways. 
Birmingham Corporation. Manchester Corpn. Tramways. 
Brighouse Corporation. Metropolitan Railway (Pension 
Central London Railway. Fund 


Middlesbrough Corporation. 
Middlesbrough, Stockton-on-Tees & 
Thornaby Tramways. 


Coventry Corporation Water. 
Devonport Corporation. 
Electric Supply Corporation. 


Folkestone, Sandgate & Hythe | North-East London Railway. 
Tramways. North Metropolitan Electric Power 

Glasgow Corporation. Supply. 

Grays & Tilbury Gas. Oxford & District Tramways. 

Great Northern & City Railway. Rawtenstall Corporation. 

King’s Norton & Northfield Urban | Richmond (Surrey) Elec. Supply. 
District Council. Shanklin Gas, 

Kingston-upon-Hull Corporation. Sheffield Corporation 

London & North-Western Railway. | Sunderland Corporation. 

London County Council (Tramways | West Riding Tramways. 


and Improvements). West Yorkshire Tramways. 


Fullowing is a list of the principal bills which were not proceeded 
with or were rejected in Committee :— 


Public Bill. 
Telegraph Construction (withdrawn). 


Private Bills. 

Administrative County of London and District Electric Power (witl.- 
drawn). -. 

Barnsley, Wombwell and Wath Tramways (not proceeded with). 

Cavehill and Whitewell Tramways (not proceeded with). 

Channel Tunnel Railway (withdrawn). 

London County Council (Electric Supply) (preamble not proved), 

London Electric Supply (withdrawn). 

Lower Thames Tunnel Railways (withdrawn). 

Watford and Edgware Railway (preamble not proved). 

York and District Tramways (not proceeded with). 


Electrolytic Production of Copper.—The Oesterreichische Zeit- 
schrift für Bahnen und Hütte gives an account of the methods 
employed at Medzianka for producing copper by electrolytic 
means. The produce of the mine is divided into rich ore with 
50 per cent of copper, which is separated underground, and 
mixed ore with 16 to 20 per cent. containing calcite and lime- 
stone. The ore is crushed, mixed with 5 per cent. of damp 
brick earth and moulded into blocks, which are subjected to a 
partial roasting, with a free access of air, converting the copper 
into sulphate and oxide. The roasted ore is crushed fine and 
lixiviated in lead-lined tanks, with the spent liquor of the elec- 
trolytic baths, containing about 5 per cent. of free sulphuric 
acid. A liquor containing about 5 per cent. of copper and 1 
per cent. of free sulphuric acid is obtained. After passage 
through a filter press, this is electrolysed in vats of about 
35 cubic ft. capacity. Insoluble anodes of lead plates in cloth 
bags, and thin copper cathodes are used. A current of 1,000 
amperes at 2:5 volts, corresponding to a density of about 1 
ampere per square decimetre of cathode surface, is used, pro- 
ducing metallic copper, free sulphuric acid and oxygen. The 
deposited copper, about 1:1 gramme per ampere-hour, is nearly 
equal to the theoretical amount. The energy consumed per 
kilogramme of copper is 2:28 kw.-hours or 34 Н.Р. hours. The 
liquor is exhausted in about 35 hours, when it is returned to 
the extraction vats for the treatment of fresh ore. The 
cathodes remain in the bath for about a month, when the 
deposit (1 in. to 1] in. thick) is removed. 
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LEGISLATION IN 1907. 


In comparing this year's Parliamentary Session with 
that of 1906, it will be noticed from the list, which we 
give elsewhere, of Public and Private Acts affecting the 
electrical industry that there is a pronounced falling off 
not only in the number, but also in the importance of the 
measures passed. Apart from the Expiring Laws Con- 
tinuance Act, which continues the Light Railways Act of 
1896 for another year, the Telegraph (Money) Act is the 
only other Public Act of the past Session which has а 
direct electrical interest for our readers. The Telegraph 
Act authorises the Postinaster-General to raise 5,000,000 
for the development and extension of the telephone system 
until the acquisition by the State in 1911 of the under- 
taking of the National Telephone Co. Of the amount pro 
posed to be spent, £2,800,000 is for additional trunk lines, 
£1,800,000 is to be allocated to the London exchange 
system, and £1,000,000 is intended for the extension and 
improvement of provincial exchanges. | 

The question of the ratification of the Berlin Wireless 
Telegraph Convention of 1906 excited considerable interest 
in Parliamentary and scientific circles. Owing to opposition 
to the terms of the Convention, the Government in March 
appointed a Select Committee to consider and report upon 
the advisability of this country adhering to the Convention 
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After many sittings, and after hearing a number of wit- 
nesses, including representatives of Marconi’s Wireless. 


Telegraph Co. and officials of the Post Office, the Colonial 
Office and the Admiralty, the Committee decided, by five 
votes to four, to recommend the ratification of the Conven- 
tion. As there was a majority of Government supporters on 
the Committee (including two members of the Government). 
so small a majority in the voting was unexpected. After the 


issue of the Committee's Report the Premier announced that . 


it had been the intention of the Government to ratify the 
Convention in any event, and therefore, it is difficult to under- 
stand why the Committee was appointed and why so much 
time and energy should have been needlessly expended. 
Though the legislation directly affecting the electrical 
industries is very limited, à number of Acts were passed 
which are likely to have considerable influence on the 
trade and commerce of this country. Among these may be 
mentioned the Limited Partnerships Act, the Patents and 
Designs (Amendment) and the Patents and Designs (Con- 
solidation) Acts, the Employers' Liability Insurance Com- 
panies Act and the Companies Act. The Limited Part- 
nerships Act introduces a principle hitherto unknown 
to the jurisprudence of this country—the principle of 
limited partnerships. The principle is well-known in both 
Germany and France: it is the Kommanditgesellschaft 
of Germany and the Société en Commandite of France. 
According to the law of this country, each of the partners 
of а firm has hitherto been the agent of the partnership 
to make contracts, incur obligations and dispose of 
partnership property to an unlimited extent; and each 
partner has been the unlimited agent of every partner in 
all matters connected with the partnership business, or 
which he represented as partnership business, and which 
was not in its nature beyond the scope of the partnership. 
Further, the partner'sliability for the debts of his firm was 
not limited to his interest in the firm, but extended to the 
whole of his assets, including his private estate. Оп the 
ther hand, the liability of shareholders in limited liability 
mpanies has been limited to their actual holdings in a 
company. Ву the terms of the new Act, however, limited 
partnership " shall consist, in the case of a partnership 
carrying on the business of banking, of not more than 10 
persons, and in the case of any other partnership, of not more 
than 20 persons, and must comprise one or more persons 
called general partners, who shall be liable for all debts 
and obligations of the firm, and one or more persons to be 
called limited partners, who shall at the time of enter- 
ing such partnership contribute thereto a sum or sums, as 
capital or property, valued at a stated amount, and such 
“limited partners” shall not be liable for the debts and 
obligations of the firm beyond the amounts so contributed. 
А "limited partner" shall not, during the continuance of 
the partnership, either directly or indirectly, draw out or 
receive back any part of bis contribution, and if he should 
do so he shall be liable for the debts and obligations of 
the firm up to the amount so drawn out or received back. 
Every limited partnership must be registered, or in default 
it is to be deemed a "general partnership." А “limited 
partner" shall not take part in the management of the 
partnership business and shall not have power to bind the 
firm. Should he take part in the management of the 
business he is to be liable for all debts and obliga- 
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tions of the firm incurred while he takes part in the 
management, as though he were a “general partner.” A 
limited partnership is not dissolved by the death or bank- 
ruptcy of a “limited partner,” and the lunacy of a “limited 
partner" is not to be ground for the dissolution of the 
partnership unless the lunatie's share cannot otherwise 
be ascertained. A company registered under the Com- 
panies Acts, provided its memorandum of association allows, 
may become a “limited partner." The provision made for 
winding up limited partnerships is somewhat similar to 
that for the liquidation of limited companies. The parti- 
culars required to be given on the registration of a limited 
partnership include a statement of the general nature of 
the business, the name of each of the partners, a descrip- 
tion of every “limited partner,” the sum contributed by 
him, and whether paid in cash or otherwise. Changes in 
the constitution of а limited liability partnership must 
also be registered, and default in complying with these 
requirements involves a fine not exceeding £1 per day 
during default. Notice of any transaction or arrangement 
under which any person ceases to be a “general partner," 
and becomes a "limited partner,” or under which the 
share of a “limited partner” has been assigned, must be 
advertised without delay in the London Gazette, and until 
such notice is advertised the transaction is to have no 
effect. Making a false return is a misdemeanour, and 
the penalty is imprisonment with hard labour for not 
exceeding two years. The Registrar of Joint Stock Com- 
panies is made the Registrar of Limited Partnerships, and 
provision is made for the inspection of the files kept by 
the Registrar. It is doubtful whether the introduction of 
this principle into this country so late in the day, when 
nearly all businesses of any magnitude have been con- 
verted into limited liability companies, will be of much 
benefit to business men. It may, however, prove an 
advantage to a private firm or person to be able to obtain 
capital temporarily for, say, the development of a patent 
or the extension of a business in a particular direction. 
At present financiers and capitalists are loth to lend 
money to private firms, or to identify themselves as 
“ sleeping partners," because of the risk not only of losing 
their capital but of being involved in liability for the 
general debts. This risk is removed by the new Act, and 
it is possible that comparatively small businesses will benefit, 
as they may be enabled to obtain money on easier terms. 
We have already criticised the scope and draftsmanship 
of the Patents and Designs (Amendment) Act, and we can 
only repeat that we doubt whether the intentions of the 
framers—to benefit the * poor working-man inventor" at 
the expense of the “bloated Trust "—will be effected by 
the Act. Some of the provisions of the new Act are useful, 
but many of the clauses are contradictory and confusing. 
Principles from the German and American patent systems 
have been introduced in a half-hearted way, and it is very 
probable that means will be devised to circumvent the re- 
quirements of the Act as to the working of patents in this 
country. We question the wisdom of the new and very wide 
power conferred upon the Comptroller of Patents to refuse 
to grant an application for a patent, without right of appeal 
to either the Law Officers of the Crown or to the High Court. 
The Employers’ Liability Insurance Companies Act 
applies the provisions of the Life Assurance Companies 
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Acts, 1870-1872, to companies carrying on the business of 
insuring employers against liability to pay compensation 
or damages to workmen injured in the course of their 
employment. Briefly, this is an Act to ensure that work- 
men who have been awarded compensation under the 
Workmen's Compensation Acts shall not be deprived of 
their compensation by the insolvency of the insuring 
company. The Companies Aet introduces some useful 
amendments of the law relating to limited companies. 

We hope that the President of the Board of Trade will 
find time in the next Session of Parliament to re-cast the 
legislation regarding electricity supply in this country. 
We have repeatedly pointed out the necessity for amend- 
ment of the existing Electrie Lighting Acts, and Mr. 
LLOYD-GEORGE would find the electrical industry with him 
in any genuine attempt to revise and bring up to date the 
law relating to electricity supply, light railways, &c. 

In regard to Private Dill legislation, the past Session 
presented few features of interest. Another unsuccessful 
attempt was made to solve the London electrical power 
problem. The original Bill of the London County Council 
was altered considerably after the March elections had 
changed the composition of the Council, but considerable 
opposition was aroused by the attempt of the new Council 
to obtain authority to lease their powers to à company. 
The Parliamentary Committee which considered their Bill 
found the preamble not proved, without waiting to take 
evidence in opposition to the scheme. Inasmuch as the 
existing County Council is not likely to promote another 
power Bill, and as the promoters of the Administrative 
County of London Bill have announced their intention not 
‘to submit a fresh Bill, it is probable that we have heard 
the last for some time to come of the London power problem. 
We have ranked ourselves amongst those who have con- 
‘sidered that no additional powers were required, as the 
existing companies and municipal electricity undertakings 
in the metropolitan area cover the field. Great strides 
‘have been made during the past few years in the develop- 
ment of the London power load, and it is extremely doubtful 
whether any new enterprise would have a sufficiently 
tempting field to induce financiers to support such an 
undertaking. There is, however, much to be said in favour 
of the linking up of existing sources of electricity supply, 
and a Bill enabling the companies to do this and to work 
generally in co-operation was introduced, but it was with- 
drawn. 

Among the miscellaneous Acts, the most interesting was 
that of the London and North-Western Railway Co., autho- 
rising the Company to construct a new electric railway 
between Euston and Watford. The new lines will be con- 
structed in tubes froin Euston to Loudoun-road, and from 
the latter station to Watford the line will be on the surface. 

In the North-East London Railway Bill an unsuccessful 
attempt was made to obtain Parliamentary sanction to an 
increase in the interest to be paid during the construction 
period from 3 to 4 per cent. We regret this decision, as it 
would seem to indicate a want of flexibility in the standing 
orders of the House of Lords. Seeing that the Bank Rate 
has during the past year been as high as 6 per cent., it is 
not, we think, too much, under present industrial conditions, 
to pay 4 per cent. interest on the capital of an undertaking 
during the construction period. The Company, however, 


obtained an extension of time for constructing the line. The 
North Metropolitan Electric Power Supply Co.’s Bill was 
interesting from the fact that a House of Commons Com- 
mittee inserted a special electrolysis clause, notwithstanding 
the opposition of the Board of Trade. At a later stage of 
the Dill, however, the clause was excised. 

A clause introduced into all the tramway Bills of the 
Session, at the instance of the Postmaster-General, giving 
him the right to use the tramway poles for the support 


of telegraph wires, caused much discussion in tram- 


way circles. The Municipal Tramways Association took 
the matter up, and after a conference the terms of the 
clause were agreed. Among the new tramway acts the 
most interesting was that of the Oxford and District Tram- 
ways Co., which authorises the construction of a system of 
tramways on the Dolter Surface Contact System. 

In two or three instances local authorities (Sheffield, 
Glasgow, Coventry and King’s Norton) made attempts to 
poach upon the “ preserves of the electric power companies,’ 
but in nearly all cases where the companies opposed and 
were able to show that they were giving a supply of elec- 
tricity, the attacks of the local authorities were beaten off. 
The Richmond (Surrey) Electric Light and Power Co. pro- 
moted a bill in which an interesting point was involved. 
The Company had expended a large sum in erecting elec- 


‘tricity works and in developing the undertaking, but 


doubts had been cast upon the validity of an agreement 
entered into many years ago between the predecessors in 
title of the Company and the Richmond Corporation. The 
Company, therefore, wished to settle these doubts by 


having the agreement confirmed by Act of Parliament. 


The Council, however, opposed the Dill, but despite this 
opposition the Company obtained substantially what they 
required. 

The Coventry Corporation Act (in the miscellaneous 
group) increases the borrowing powers, extends the electri- 
eity supply area and confers other powers upon the Cor- 
poration, including this somewhat unusual clause: “That 
in caleulating the amount which the Corporation may bor- 
row under the Public Health Act, 1875, any sum borrowed 
(or to be borrowed) for the electric lighting undertaking 
shall not be reckoned.” This is equal to an extension of 
the Corporation's borrowing powers by £186,000. 

During the Committee stage of the Glasgow Corporation 
Bil a defect was discovered in the Private Legislation 
Procedure (Scotland) Act of 1899. .It appears that under 
this Act there is no obligation on promoters of provisiona, 
orders to lodge estimates of cost with their drafts of orders 
and in the present instance Glasgow Corporation were 
severely criticised by a House of Commons Committee for 


the careless way in which they prepared their figures. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, рой 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
—— 


La Construction des Machines Electriques. By Jormx Dxri uon. 
(Paris: Libraire Polytechnique.) 12fr. 50е. 

The work before us treats in detail of the construction and 
manufacture of electric machines ; it also deals, though rather 
briefly, with the design and organisation of works for the 
manufacture of such machines. There is ample evidence in 
its pages that the author has had a long experience in thé 
subject with which he deals ; his method of handling the sub- 
ject is, moreover, very clear and entertaming. ‘The illustra- 
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tions are especially well chosen, and comprise numerous 
photographs of machines for the special purposes described in 
the text. Most of these photographs have heretofore never 
been included in any published work. The order of treatment 
consists in first describing the preparation of the core plates ; 
then the various winding operations, the binding, balancing 
and finishing of the rotor, the construction of commutators, 
and, finally, the various processes involved in building the 
machine together. The book is well up-to-date, and the 
additional details required by the recent developments in 
high-speed machinery are given careful consideration. The 
construction of stationary transformers is included. 

Nearly all the machines illustrated are of modern and up-to- 
date types, and it is a relief in turning over the pages to note 
the almost entire absence of illustrations of old-fashioned 
bipolar armatures and of fantastic and ancient alternators. 
The chapter on the manufacture of core plates impressed 
the reviewer as being especially clear. At tho present stage 
of development of the manufacture of electrical machinery, 
these books dealing with special aspects of the question are 
becoming indispensable. It is no longer practicable in a single 
book to adequately cover the subject of the design, construc- 
tion and operation of dynamo-electric machinery in general, 
or even of any particular class of such machines. 

The Physical Laboratories of the University of Manchester. 
No. XIII. Manchester University Series. (Manchester : Sherrat 
& Hughes.) 5s. net. 

This volume has been prepared by old students and 
assistants to commemorate the twenty-fifth anniversary of the 
election of Dr, A. Schuster, F.R.S., to a professorship in 
Owens College. For the first few years Dr. Schuster held the 
professorship of applied mathematics, and it was not until 
1888 that he was appointed, after the death of Prof. Balfour 
Stewart, to the professorship of physics, for his work in con- 
nection with which subject he has received the highest honours. 
The present volume is divided into three sections. In the 
first of these is given a description of the equipment of the 
physics, electrical engineering and electrochemical depart- 
ments of the Manchester University. The second section con- 
sists of biographical and bibliographical notes regarding the 
life and work of Dr. Schuster. The third section, which com- 
prises half the volume, contains a record of the work of past 
students, demonstrators, &c., who have been connected with 
the physical laboratories or who have studied applied mathe- 
matics uuder Prof. Schuster. The book will be found 
especially interesting by all those who have been connected 
with Manchester University, or Owens College, as was its 
former title. 


THE FREQUENCIES OF FLICKER AT WHICH 
VARIATIONS IN ILLUMINATION VANISH.* 


BY A. E. KENNELLY AND 8. E. WHITING, 


Summary.—The series of experiments described by the authors was 
made on incandescent lamps burning on low-frequency alternating-cur- 
rent circuits. Two of the conclusions, among others, arrived at by the 
authors are that flickering ceases to be objectionable with ranges of less 
than 7°5 per cent., and the smallest range of flicker recognisable with 
certainty is 1:4 per cent., and this only at very low frequencies, 


It is well known that arc lamps operating on 60 cycle alternating- 
current circuits, and subject, therefore, to 120 cycles of flicker per 
second, produce visible flickering of illumination on moving targets. 
It is also well known that arc lamps operating on 25 cycle alter- 
nating-current circuits produce visible flickering of illumination on 
stationary targets, and that incandescent lamps operating on such 
circuits also produce visible flickering in illumination under certain 
conditions. There is, however, considerable difference of opinion ав 
to the conditions under which flickering appears or disappears in the 
illumination cast by incandescent lamps operating on low-frequency 
alternating-current circuits. It is the object of this Paper to 
describe some experiments made by tho writers on this matter, and 
the results thereby indicated. 

The measurements were made in а photometer room with dark 
walls, by employing a rotating sector-disc immediately in front of a 
steady and stationary incandescent lamp, thus producing an arti- 


* Abstract of а Paper read at the Convention of the National Eleotrio 
Light Association at Washington. 


ficial flicker in its light. It is known that when different observers 
attempt to balance, in the ordinary photometer, a steady illumina- 
tion against a flickering illumination, they make different estimates 
of the photometer setting. It was found on trial, however, that 
when several different observers simultaneously watched a 
stationary target illuminated by a beam of light which was arti- 
ficially flickered through the intervention of a rotating sector disc, 
they substantially agreed upon the speed of rotation at which the 
flickering disappeared. This method of observation was, therefore, 
adopted in the tests here described. 

The general arrangement of the apparatus used is indicated in 
plan by Fig. 1 and in side elevation by Fig. 2. BB, ВВ’ are the 
parallel bars of a photometer track, 8 a standard incandescent 
lamp, L the lamp under test. The small direct-current motor M 
carries а pair of superposed sector-discs, DD, on its shaft. The 
photometer carriage C contains a circular white paper screen, n, 
3:6 ош. (1°4in.) in diameter, with a central grease spot 1:1 cm. 
(0°48 in.) in diameter, viewed through a pair of inclined mirrors in 
the usual way. Fig. 3 shows a sector-disc with two 90 deg. win- 


Fic. 1.— PLAN or PHOTOMETER. 


dows. The apertures of these windows could be reduced down to 
mere slits at will by mounting the two sector-discs side by side on 
the motor shaft and changing their relative phases. The screw 
clamp P enabled them to be clamped in any desired phase relation. 
As indicated in Fig. 8, the window apertures are wide open. 
Each revolution of the dise DD will, therefore, produce two suc- 
cessive openings and closings of the sector shutters for equal periods 
of time, and two complete cycles of flicker. The first step in each 
series of measurements was to measure the horizontal intensity of 
the lamp L selected, by finding a balance of illumination on the 
Bunsen screen n, in the usual way, with the disc at rest and the 
window open. The standard lamp 8 was then removed, and the 
voltage kept steady at the terminals of the test lamp L. 

In tbe first series of measurements, the carriage C was moved to 
the left-hand end of the track in Fig. 1, at a distance of 5 metres 
from the lamp L, and the sector-disc DD set in rotation. By reduc- 
ing the resistance in the circuit of the series motor M, its speed was 
steadily increased until the observer at the photometer carriage 


Fia. 2.—StpE ELEVATION. 


ceased to perceive a flicker, or estimated the illumination on the 
circular photometer screen n as steady. This observation was 
repeated with each of three observers in such a manner that each 
formed an independent estimate of the vanishing-flicker speed. The 
results obtained in this set of observations are recorded in Table I., 

which may be taken as a fair sample of a series of measurements. 


Table I.—Vanishing-Flicker Speeds and Frequencies, at Various Illumina- 
tions on Photometer Screen, as vicwed directly from a distance of 50 cm. 
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The maximum variation between the vanishing-flicker speeds, as 
estimated by the three observers at any single illumination, is found 
in Table I. to be about 16 per cent.; while the average variation is 
8:1 per cent. The series of mean vanishing-flicker frequencies is 
plotted in curve A, Fig. 4, where tke ordinates are mean frequencies 
of flicker, and the absciss: are maximum cyclic illuminations on the 
target, expressed in metre-candles. Additional scales are indicated 
for reading these illuminations in foot-candles or in metre-hefners. 

On repeating the measurements with a stationary sheet of white 
paper 20:8 cm. by 18:8 cm. (8 in. by 5:25 in.) as a target, in place of 
the small white Bunsen carriage screen, supporting the target on 
the photometer bar perpendicularly to the beam of light passing 
through the sector-disc, and bringing the observer's eye to within a dis- 
tance of about 85 cm. (14 in.) from the centre of the target, the rotation 
speeds and vanishing-flicker frequencies were found to be increased 
in the manner indicated by the curve B (Fig. 4) ; so that with the 
illumination of 200 Lietre- candles (227:5 metre-hefners or 18:6 foot- 
candles) the frequency of flicker at which the illumination appeared 
to become steady was over 58 cycles per second. The reason for 
the greater mean vanishing-flicker frequency with the larger white 
target is believed to be found in the increased surface area of retina 
undergoing flicker stimulation. 

A screen of bright Turkey red colour about 25 cm. square (10 in. 
` by 10 in.) was next used as a target, and the results obtained indi- 
cated on curve C, Fig. 4. The vanishing-flicker frequencies were 
a little lower with the red target than with the small white target 
formed by the Bunsen photometer screen. In other words, the 
total retinal stimulus from a target exposed to a given illumination 
intensity but “absorbing all the light except red was markedly 
less than from a white target of similar size, and slightly less 
than from the small white circular disc of paper in the Bunsen 
photometer carriage. Other colours of target were tried, with the 
general result that the lighter and brighter the colour, the higher 
the vanishing-flicker frequency for a given illumination, and the 
nearer to that of a white target. No appreciable difference was found 
in the observed flicker frequency whether the sector-disc had two 
windows or four windows. 


Fig. 3.—Two-winpow SEkCTOR-Drsc AND Drivina MOTOR. 


Considering the double-window sector-disc of Fig. 3, it was found 
that whether the windows were opened to their full angular width 
of 90 deg., or were nearly closed, the vanishing flicker speeds and 
frequencies for given maximum cyclic illumination on the target 
were substantially the same. Consequently, the vanishing flicker 
frequency does not seem to depend upon the mean illumination of 
the target nor upon the shape of the wave of cyclic illumination, 
but only upon the maximum and minimum illumination, or the 
limits of illumination in each cycle. 

The range of flicker may be defined as the ratio of the difference 
between the cyclic maximum and minimum illuminations upon the 
target, to the maximum cyclic illumination. In all of the above- 
mentioned observations, the range of flicker was 100 per cent. 
In the case of the ordinary alternating-current carbon-arcs 
lamps the range of ficker is known to be large. With in- 
candescent lamps operating on alternating-current circuits, the 
range! of flicker depends upon the thermal capacity of the 
filament—that is, upon the specific heat of the filament and its 
mass per unit of surface. According to the observations of Mr. 
J. T. Morris,“ on a 220 volt, 5 c.p. carbon incandescent lamp, with 
а filament of no doubt very small cross-section, the range of flicker 
was 63:0 per cent. of the mean illumination, which corresponds to 
51:5 per cent. of the maximum, as here defined. 

In order to reduce the range of flicker, the target was illuminated 
by two stationary incandescent lamps, side by side. One was placed 
behind the rotating sector.disc, so as to be cyclically obscured 
thereby. The other was left unobscured. By varying the sizes 
or candle-powers of these two lamps the range of flicker could be 
readily adjusted for different series ot tests. The results are indi- 


NT Experiments on Carbon, Osmium and Tantalum Lamps, by J. T. 
Morris, The Electrician, p. 318, December 14, 1906. 


cated in Fig. 4. Curve D corresponds to 44 per cent. flicker (or 
56 per cent. of the total illumination kept steady), curve E to 33 per 
cent. flicker, curve Е to 7:5 per cent. flicker, and curve С to 3:3 per 
cent. flicker. With ranges of less than 7:5 per cent. the flicker 
ceased to be disagreeable to the eye, especially as the frequency in. 
creased. 

The lowest range of flicker which could be recognised with cer- 
tainty was 1°4 per cent., and the most sensitive flicker frequency 
for making it apparent was a low frequency in the neighbourhood 
of 2:5 cycles per second. This is not far from the flicker frequency 
in the usual observations of mean horizontal candle-power with 
an incandescent lamp rotating about a vertical axis at 180 revs. per 
min., or 8 revs. per second, and ordinarily 2 cycles of flicker per 
revolution; that is, 6 flicker cycles per second. The curves D, E, 
F, G show that the vanishing-flicker frequency increases with the 
range of flicker, but in nothing like the same proportion. 

Experiments with the open arc between vertical carbon elec. 


‘trodes and with alternating-current supply, showed that flickering 


on stationary targets with stationary eye, did not entirely dis- 
appear until the alternating-current frequency was 60 cycles per 
second. At this frequency the flicker frequency of the arc column 
would be 190 cycles per second, which is far in excess of any 
vanishing-flicker frequency with sector-disc interruption of in. 
candescent lamps, as found in these tests. The anode glow will 
however, only have a flicker frequency of 60 cycles per second, or 
that of thesupply current: since the anode will alternately change 
from one pe to the other once in each alternating-current 
cycle. 


It would seem probable, therefore, that the light from an 
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Fic. 4.—Curves oF FREQUENCIES AT WHICH FLICKERING, IN DIFFERENTI 
INTENSITIES OF JLLUMINATION, APPEARED TO VANISH. 


alternating-current arc lamp possesses two flicker frequencies ; 
namely, one equal to that of the current and affecting the light 
emitted by the tips of the electrodes, and the other of twice this fre- 
quency and affecting the light emitted by the vapour of the arc, or arc 
stream. The sensation of flicker due to a stationary illumination 
image on the retina might then be expected not to disappear en- 
tirely until both flickers exceeded the vanishing limit. If this reason- 


ing is correct, the possibility is suggested of having less visible 


flickering with flaming arcs than with ordinary enclosed arcs at low 
alternating-current frequencies, because in the flaming arc the 
light emitted from the electrodes is relatively so much reduced with 
respect to the Jight emitted by the arc stream. 

In an appendix the authors state that since preparing the Paper 
it has been discovered that if the curves of Fig. 4 are plotted оп 
*gemi-log" paper (co-ordinate paper with a logarithmic or slide: 
rule scale of abscissæ and an ordinary uniform scale of ordinates) 
the curves become a system of parallel straight lines, within the 
limits of observational error. This means that every time the 
illumination on the target is doubled the mean vanishin g-flicker 
frequency increases by 8:8 cycles per second approximately. It also 
means that the observations conform substantially to the Weber- 
Fechner law of sensation and stimulus. According to thaí law 
the sensation y increases with stimulus of intensity x, according Ю 


the relation y 2 k/og 2, where k is a numerical constant for each 
х 


class of stimulus апа sensation, while x, is the minimum appreciable 
stimulus in that class. 

From an analysis of the tests, the authors conclude that (1) 
the sensation of flicker may be gauged in intensity by the vanishing: 
flicker frequency, or the frequency necessary to make the flicker 
disappear. (2) The law of flicker sensation in relation to flicker 
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stimulus was similar, or at least substantially similar, to the law of 
steady luminous sensation with steady luminous stimulus, which is 
generally admitted to be in accordance with the Weber-Fechner 
law. (8) Constant ratios of increase in flickering illumination 
were accompanied by equal increments of vanishing-flicker fre. 
uency. Doubling the intensity of flickering illumination, every- 
thing else being unchanged, added approximately 8:8 cycles per 
second to the vanishing-flicker frequency, no matter what the 
size, colour or condition of the objects viewed ; provided that their 
images on the retina were fixed (stationary objects and stationary 
eye). (4) The vanishing-flicker frequency plotted as ordinates, on 
uniform scale, to illumination as abscissæ, on a logarithmic scale, 
gives observation points falling approximately upon a straight line. 
Such straight lines in different series of observations with different 
targets and ranges of illumination appear to be parallel. (5) The 
vanishing-flicker frequency was 11 times the common logarithm 
of m times the illumination viewed by the eye, where m is 
а numerical constant depending upon the size, colour, quality 
and distance of the object illuminated, as well as on the range of 
flicker. With one exception, m was found approximat-ly propor- 
tional to the flicker range, other things being equal. 


MERCUROUS SULPHATE, CADMIUM SULPHATE 
AND THE CADMIUM CELL.* 


BY G. A. HULETT. 


Summary.—The author here describes a further series of experiments 
made on cadmium cells, and also gives the results of some experiments 
with regard to the ageing of standard cells. 


Previous work{ on standard cells developed a number of facts 
which indicated that there was some interaction between the cad- 
mium sulphate solution and the mercurous sulphate of the de- 
polariser, and now considerable experimental evidence on this 
question has been obtained. From the standpoint of the electrolytic 
dissociation theory we might expect mercurous sulphate to be less 
soluble in a cadmium sulphate solution than in water, since the 
two salts havea common ion. But the solubiiity was found to be 
about five times as great in a saturated cadmium sulphate solution 
as it was in water, and this fact suggested that the common ion 
might be ineffective in preventing hydrolysis of the mercurous sul- 
phate. The solubility determinations indicated the presence of 
about a gramme of mercury in a litre of tbe saturated solution, but 
the solubility varied with the time the system had been rotated. 
This mercurous sulphate, which had been rotated with the cadmium 
sulphate solution and mercury, gave abnormal results when used as 
the depolariser of cells. The attempt to form mercurous sulphate 
directly in the cadmium sulphate solution by the electrolytic method 
also gave an abnormal product. These results were only to be 
understood after more information had been gained about the con- 
ditions of equilibrium of the system (mercurous sulphate, mercury, 
cadmium sulphate and solution). Accordingly, an apparatus was 
devised by which it was possible to rotate this system at a con- 
stant temperature and at any desired speed. By means of an 
adjustable anode of cadmium amalgam, cadmium sulphate and 
solution, it was possible to determine any change in the E.M F. 
between the mercury and the solution of the rotated system, and 
thus it was possible to follow the changes of concentration of mer- 
cury in the solution. 

On rotating the cathode system of the cadmium cell, it was found 
that the E.M.F. increased steadily for over two weeks and was only 
fairly constant on continued rotation. The experiment was re- 
peated three times with fresh materials and, while the results varied 
somewhat, the maximum increase was about 0:00140 volts. After 
the system had been rotated for 30 days it was allowed to rest, but 
the E. M. F. did not remain constant, it decreased 0:00007 volts the 
first six hours, 000018 in 24 hours, and then more slowly as time 
passed. The system was therefore not in equilibrium. 

The mercurous sulphate from this rotated system was used as the 
depolariser of two cadmium cells. For cell A49 the mercurous 
sulphate was first brought into a Gooch crucible and washed with 
а little fresh cadmium sulphate solution, while for cell А50 the 
depolariser direct from the rotated tube was used. These cells 
were set up June 11, 1906, and have since been maintained at 
25 deg. The basis of all E.M.F. values given in this article are Clark 
cells with electrolytic mercurous sulphate as depolariser. Their 
oa as determined by absolute measurements is 1:42040 volts at 
25 deg. 

The high preliminary value of these cells and the subsequent 
decrease are characteristic of cells which contain basic mercurous 
sulphate in the depolariser. The cells showed no tendency to stop 
at the normal value—1 01840. The results show that the rotated 

* From the Physical Review. 
t The Electrician, Sept. 14 and 21, 1906. 
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Cell. June 12. | June 14. June 17. | June 23. | June 26. | July 7. 


i 


— 


A49 1:01863 | 101875 1:01868 | 1:01856 | 1:01856 1:01847 


А50 64 64 64 60 55 47 
Cell. Abg. 14. Осі. 22. Deo. 19. Jan. з. | Feb. 26. 
449 101839 тот , 101893 | 101817 101814 


450 38 29 206 20 
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system did not come to equilibrium even when rotated at constant 
temperature for a month, and unless the changes were due to the 
dissolved air or to some mechanical change in the materials of the 
system, they clearly indicate that slow chemical changes were 
taking place. It seemed possible that the oxygen of the air, dis- 
solved in the cadmium sulphate solution, might have oxidised the 
mercurous sulphate to the more soluble mereurie compound, and 
if the rate of this oxidation was more rapid than the subsequent 
rate of reduction by the mercury, the observed results could be 
readily explained. This possibility had been considered* and 
reasons given for rejecting it, but, in view of the importance of the 
results obtained by rotating the cathode systems of standard cells, it 
has seemed advisable to further test the possibility of an effect due 
to the dissolved air. The test was carried out with apparatus 
similar to that used in the previous experiment. An adjustable cell 
(Fig. 1) was constructed from the materials which were to be tested 
in the rotating tubes. This cell was kept at 25 deg. and although 
the anode leg was frequently removed to test other systems, the 
cell has not varied over 0:00001 volts from its value of 
1:01888 volts. The rotating tubes are represented by Fig. 2. 
The platinum Guiiiact wire was sealed through the bottom of the 
tube, extended 8 mm. up into the tube, where it was covered with 
a thin sheath of glass, except for 2 mm. of the end, which was 
exposed and thoroughly amalgamated. А small glass tube was 


Fic. 4. ; EE Ес. 2. 
(one-third natural size.) (one-sixth natural size ) 


passed over the end of the platinum wire, which was outside of the 
tube, and then sealed to the large glass tube. This little glass tube 
was bent as indicated in the figure and served to protect and insulate 
the copper lead wire. Contact between the platinum and copper 
wires was made with a little mercury, and the rest of the little tube 
was filled with wax. The rotating tubes used were 20mm. in 
diameter and 200 mm. long, each contained 7 cubic cm. of mercury, 
4 cubic cm. of mercurous sulphate, 4 cubic cm. of powdered cadmium 
sulphate and about 50 cubic cm. of the saturated solution. These 
two systems were alike in all respects except that the air was 
rigorously excluded from tube No. 2, while tube No. 1 contained air 
and was frequently opened. 

These tubes with their contents were rotated about their longer 
axis in the 25 deg. bath just as described for the first experiments. 
The temperature of 25deg. was determined by certified ys deg. 
thermometers and the large 100 litre thermostat seldom varied. 
0:02 deg. from this temperature. Care was exercised to keep the 
bath covered so as to protect the rotating system from the action of 
light, since the black product formed by the action of light on 
mercurous sulphate increases the mercury concentration of the 
solution. 

The materials used were distilled mercury, re-crystallised cadmium 
sulphate (the clear crystals only were used), and а saturated solution 
of these crystals. The mercurous sulphate was prepared chemically 
by adding an acid solution of mercurous nitrate to а 1 to 6 sulphuric 
acid solution. The sulphuric acid contained mercury and was 
rapidly stirred while the mercurous nitrate solution was added drop 
by drop. In the first experiments the gray electrolytic mercurous 
sulphate was used (1.c.), while here the chemically prepared sample 
was white, distinctly crystalline and coarse-grained. The prepara- 
tion was brought into a Gooch crucible, washed with sulphuric acid 
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(D=1°15), with absolute alcohol to remove the acid, and finally with 


the saturated cadmium sulphate solution. Particular attention was 
given to these washings, because it had been found that sulphuric 
acid prevented the changes under consideration. The washed 
mercurous sulphate was mixed with an equal bulk of powdered 
cadmium sulphate crystals and brought into the rotating tube No. 1, 
which already contained the mercury and saturated solution. This 
tube was closed with a cork and a rubber cap and was rotated in 
the bath. 

Tube No. 2 was first charged with the mercury and powdered 
cadmium sulphate and then evacuated and filled with pure hydrogen 
gas. The tube was evacuated and refilled with hydrogen several 
times in order to inake sure that all the air had been removed from 
the tube and its contents. The saturated cadmium sulphate solu- 
tion was brought into a vacuum and shaken until the dissolved air 
had been practically removed. Hydrogen gas was then allowed to 
bubble through the solution for three days. The mercurous sulphate 
was washed as before, except that the final washings were made 
with the hydrogen saturated solution, and care was taken to avoid 
drawing air through the sulphate. This sulphate was washed into 
tube No. 2 with some of the hydrogen saturated cadmium sulphate 
solution, a current of hydrogen prevented the entrance of air, and 
after the tube had been nearly filled with the solution it was 
evacuated and sealed off before the blow-pipe. The materials of this 
tube No. 2 may have retained some hydrogen, but they were free 
from oxygen, and when the tube wae opened, after two weeks’ rota- 
о the vacuum was still in evidence, во there could have been no 
eak. 
The tubes were rotated together and at the same rate. After 33 
hours, the rotation was stopped. tube No 1 was brought to an 
upright position and measured with the anode leg of the adjustable 
cell. 


: minutes after stopping rotation E.M.F. was .. 1:01960 volts 


77 57 99 57 oe 51 ” 
13 1? 57 » 1 oe 40 » 
45 (Z) » » » os 30 ” 
60 9) 39 99 9? 29 9? 


The rotation was then continued and after four days the observa- 
tions were, 


2 minutes after stopping rotation E.M.F. was .. 1:02086 volts 
1 


5 э LED 97 39 ee 1 ?3 
10 77 39 9? 97 ee 08 77 
20 hours уз j3 i . . 1:01986 „ 
60 19 97 97 77 ee 11 77 


The rotation was then continued for six days, making a total of 
ten days, and tube No. 1 was again tested. 


2 minutes after stopping rotation E. M.F. was . . 1:02035 volts 
я 18 


8 97 97 37 77 7? 
45 9 79 57 99 09 э? 
2 hours is 53 Ne 05 „, 
6 09 27 90 1, oe 00 77 
Adjustable cell... 101838 „ 


Evidently the system had about reached its maximum value and 
was nearly 0:00200 volt higher than the adjustable cell which had 
been made from the same materials. The increase in E.M.F. was 
somewhat greater than in the first experiments, but the maximum 
value obtained has no real significance, since it is not an equi- 
librium point ; otherwise there would have been no change after the 
rotation was stopped. The significance of the decreasing E.M.F. 
will be considered later; here attention may well be called to some 
features of the experiment. The adjustable cell was compared with 
the standards before and after each series of measures on a rotated 
system, and since there was no variation of the adjustable cell 
greater than 0'00001 volt, it is certain that the anode tester re- 
mained constant and that the observed changes were all in the 
rotated system. Furthermore, after the solids had settled in the 
rotated tube some of the clear supernatant solution was removed 
and tested on a clean mercury electrode with the adjustable anode, 
and the value 1:02013 volts was observed. We may, therefore, be 
quite confident that the large values obtained for the E. M. F. were 
due solely to an increase in the mercury concentration of the rotated 
solution. 

Tube No. 1 had about reached its maximum value, but was again 
rotated, and two days later, when both tubes had been rotated a 
total of 12 days, the hermetically sealed tube No. 2 was also tested 
with the anode leg of the adjustable cell. 

The agreement between the two tubes is as good as between 
different measurements on tube No. 1, and since the systems were 
not in equilibrium the agreement in maximum values is better than 
was to be expected. "The decreasing values depend for one thing on 
diffusion, and this rate of decrease varied at different times for the 
samo system as may be seen from the various measurements on 
tube No. 1. The results obtained, therefore, give a decisive answer 
to the question nt issue, and we may conclude that the dissolved air 
plays no róle in these rotation experiments. 

Since the dissolved oxygen did not cause the changes in the 
cathode system, there must have been some interaction between the 


Time from Tube No 1.|| Time from Tube No. 1. 
stopping Pus о 2. Air stopping Ue he 2. Air 
rotation. ` | saturated. || rotation. * | saturated. 
1j min. 1:02040v.| 1:02060 v. || 24hours |1:01972 v. | 1-020000 v. 
2 „ 28 v. ws 2 days 60 v. | 1:01988 v. 
5 , 11 v 50 v. : 46 v. 64 v. 

10 „ 03 v 42 v. ra 84 v. 40 v. 

80 „ 1:01997 v 36 v. | 14 „ 12 v. 16 v. 

60 „ 91 v 33 v 21 4; 00 v. 

3 hours 86 v 22 v 80 ,, 1:01800 v. . 

6 , 81v 17 v à 


materials of the rotated tubes which increased the mercury concen- 
tration of the solution. If this action was hydrolysis, as has been 
suggested, an explanation of the observed changes would be pos. 
sible. Assuming that hydrolysis did take place, it followed that the 
presence of sulphuric acid, one of the products of hydrolysis, would 
minimise or prevent the changes. This conclusion was tested by 
the following experiment :— 

A saturated solution of cadmium sulphate was made tenth mole. 
cular in respect to sulphuric acid, and this acid solution was used 
in constructing an adjustable cell and in filling a rotating tube. 
Electrolytic mercurous sulphate was washed with alcohol and with 
the acid cadmium sulphate solution, and was then made to a paste 
in the usual way. The other materials, apparatus and method were 
the same as for the preceding experiments. The adjustable cell, 
due to the presence of acid, was lower than the cadmium 
(1:01825 volts at 25 deg.), but quite as constant. The cathode system 
in the tube was rotated: as previously described, at 4 revs. per min., 
and after 12 hours it was measured with the anode leg of the adjust- 
able cell with results as follows :— 


3 minutes after stopping rotation E.M.F. was .. 1:01812 volts 

8 , ” ” * ee 2 » 
30 : 9 9? ul ee 22 99 
60 9 97 LE » 22 » 
Adjustable cell ............. Tp pes RS VE 24 „ 


After two days’ rotation the following results were obtained :— 
2 minutes after stopping rotation E.M.F. was .. 1-01815 volts 


5 39 77 77 19 N 59 
20 97 »» +? 97 24 97 
10 hours ж 3 " m 24 „ 
Adjustable cell ...... беше S Sime CURE E ERE ee 25 „ 


The tube was then rotated two weeks :— 


2 minutes after stopping rotation E.M.F. was ..1:018200 volts 


4 houra » » з 21 4 
12 77 LED ” » 22 LE 
3 days ” T T 25 ” 
4 э) 29 15 23 7 
Adjustable cell .............................. 24 „ 


This system—mercurous sulphate, mercury, cadmium sulphate 
and acid solution of cadmium sulphate—came to equilibrium soon 
after it was brought together and there was then no further change. 
The system behaved exactly as did the cathode system of the Clark 
cell.* The effect of the sulphuric acid in eliminating the changes 
in the rotated system is in agreement with the view that the neutral 
cadmium sulphate solution hydrolysed the mercurous sulphate, but 
this is not by itself a proof of the point. 

This experiment, with the previous ones, furnishes more evidence 
on the question of oxidation by dissolved air. The materials and 
solution in this last experiment were air saturated and frequently 
opened to the air, but the system came to equilibrium at once with 
the normal E.M.F. This would hardly have been the case if the 
dissolved air had been oxidising the mercurous sulphate. In the 
rotation cxperiment with the cathode system of the Clark cell the 
zinc sulphate solution was air saturated, but did not oxidise the 
mercurous sulphate because the system showed the normal value 
and did not change on continued rotation. 

It will be seen that the experiment just described also gives some 
evidence on the question of the size of particles changing the solu- 
bility of the mercurous sulphate. A fine power has an abnormally 
great solubility, but the effect has not been observed until the powder 
contained a large number of particles with diameters less than 1 
or 2 microns. Previous experiments have shown that mercurous 
sulphate which settled rapidly in a 1 to 6 sulphuric acid solution 
was sufficiently coarse-grained to avoid a measurable effect of the 
size of the particles on the solubility. But the mercurous sulphate 
might have been ground to a fine powder in the rotating tubes, and 
this would not only have increased the mercury concentration of 
the solution, but, on standing, the finer, more soluble crystals would 
have disappeared and the mercury concentration would then have 
decreased. The changes in E.M.F. observed on rotating the cathode 
system of the cadmium cell corresponded with this explanation, but 
when ali tle acid was added the system soon came to equilibrium, 
and the slow changes previously observed were entirely lacking. 

| The same kind of mercurous sulphate and rate of rotation were used 


= * Phys. Rev., 23, 181. 
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in both cases, so the observed changes in the first experiment 
cannot be explained as due to finely divided particles or to grinding 
of the solids, since the presence of the acid in the last experiment 
could not have affected either of these factors. 

The electrolytic mercurous sulphate and the same rate of rotation 
were used in the experiment with the cathode system of the Clark 
cell; the system came to equilibrium at once with no changes 
characteristic of the presence of finely divided particles, and the 
same conclusions may be drawn from that experiment. The method 
of rotating the tubes* was devised in orderto avoid grinding the 
solid contents of the system, but at the same time it was necessary 
to ensure а thorough mixing of the cathode materials and this was 
satisfactorily accomplished by the method and apparatus employed. 


THE AGEING OF STANDARD CELLS. 


In the method of constructing cells devised by Clark, Wright, 
and Thompson and Rayleigh, the mercurous sulphate was washed 
with water and thus contained the basic salt even if it had not been 
previously formed in making the mercurous sulphate. Such cells 
always had a high value and required a month or two of © ageing ” 
before they reached a constant value. On the other hand, when 
the mercurous sulphate was properly prepared and washed so as to 
exclude the basic salt from the depolariser,{ the cells had their 
constant value at once. Cells have been made with depolarisers 
which contained known amounts of the basic mercurous sulphate, 
and these cells had a high preliminary value, and then showed the 
characteristic decrease. Electrolytic mercurous sulphate was shaken 
with definite amounts of water and an excess of mercury; thus a 
definite amount of the basic salt was formed and mixed with the 
undissolved solid. This mixture was made to a paste in the usual 
way ; cell A44 contained 1 percent. of the basic salt in the depolariser, 
cell A45 3 per cent. and cell A46 10 per cent.; while tbe completely 
hydrolysed salt (2(HgOH) . Hg,SO,) was used for cell A41. These 
cells have been maintained constantly at 25 deg., and their records 
for over a year are as follows:— · | 


Cell. | Jan. 13. | Jan. 26. | Feb. 7. | Mar. 13. April 13. May 12.| June 4. 
A44 | 101878 | 1:01871 | 101868 | 1:01866 | 101865 101862 101860 
A45 64 60 58 55 53 52 47 
A46 98 90 86 80 74 69 | 62 
А41 | 101768 160 161 114 116 112 110 
Cell. | July 7. Aug 14. Nov. 15. Dec. 19. Jan. 3. Feb. 26. 

A44 101857 |1:01855 | 101853 | 101854 | 1:01850 | 101849 T 
А45 47 47 45 57 46 46 
А46 57 | 56 44 40 | 40 44 dis 
A41 164 756 747 741 736 | 732 


The cells with 1 and 3 per cent. of basio salt have become 
fairly constant, while cell А46, with 10 per cent. of basic salt 
in the depolariser, had the highest preliminary value and has 
varied the most, while the cell with only the basic salt, A41, shows 
no sign of becoming constant. The depolarisers of cells A85 to 
A40 were made basic by mixing known amounts of the completely 
hydrolysed salt with the normal salt. The effect was not as great 
as in the experiments just described, but of the same general 
character. The higher values and more rapid rate of decrease were 
found in the case of the cells with the larger percentage of basic salt, 
and these cells wero liable to go below the normal value. 

On rotating the cathode system of the cadmium cell an increase 
in the E.M.F. was obtained, and when the system was allowed to 
rest the E. M. F. began to decrease, rapidly at first and then at а 
decreasing rate. The mercurous sulphate which had been rotated 
30 days with the cadmium sulphate solution and mercury was used 
as the depolariser of cells А49 and A50, and these cells had a high 
value and then decreased and are now below normal value and still 
decreasing. The parallelism between all these facts is evident and 
indicates that a basic mercurous sulphate was formed in the rota- 
tion experiments. The fact that a little sulphuric acid prevented 
the changes in the cathode system is in agreement with this view, 
and on the whole it seems reasonable to conclude that a neutral 
cadmium sulphate solution interacts with the depolariser to form & 
basic mercurous sulphate. Hydrolysis would account for the facts 
established by the previous experiments, but the basic salt formed 
by the action of the cadmium sulphate solution is probably different 
from the one formed by the action of water, otherwise we would 
expec; the cells with variable amounts of the basic salt (due to 
water) to show more agreement, since it would be а case of two 
solids saturating a solvent and enough of the basic salt to prevent 
any action of the cadmium sulphate solution. But whatever the 
nature of the new phase which formed on rotating the cathode 
system of the cadmium cell, the subsequent decreasing E. M. F. 
showed that the system had not attained equilibrium. 

There evidently were two oppositely directed changes taking 


— 


place; the one, assumed to be hydrolysis of the mercurous sul. 
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phate, increased the mercury concentration of the solution, while the 
other and much slower change was evidently a secondary action of 
the mercury on the soluble products of hydrolysis. This secondary 


action occurred only when the basic salt was or had been present, 
and it caused a decrease of the mercury concentration of the solution. 
Tube No. 1 attained the high value of 1:02060 volts and on stand- 


ing decreased to 1:01900 volts in three weeks, but on examining 


the supernatant solution it was found to have still retained a 


high value, showing 1:02018 volts against a mercury electrode. This 


test was made by bringing some of the clear liquid on to a mercury 
electrode in а little tube like the part (С) of Fig. 1 and measuring 
the E.M.F. with the adjustable anode. When left in contact with 


the mercury electrode the clear liquid showed a slowly decreasing 


value and shaking it with the mercury seemed to have very little 
effect in hastening the action. 


First reading ...... 1:02013 volts | 90 minutes . . . 1:01989 volts 
6 minutes Я 00 „ Ldáy 2 958 68 „ 
20 „ 101998 „ 8 daychs 51 „. 
10 do +++, 1019 19 volts 


We may therefore conclude that both in the cells, which con- 
tained basic salt, and also in the rotated systems а slow secondary 
reaction took place and that this action was only at the surface 
of the mercury. The rate at which the mercury concentration 
of the solution above the paste decreased depended on the rate of 
diffusion of the solution through the paste and thus depended on 


the mechanical fineness of the solid materials of the cathode system. 


The hydrolysis, or whatever reaction formed the basic salt, could 


not have attained equilibrium until the secondary action was com- 


pleted or had formed a new phase. If this view is correct it is 
probable that thd maximum value was not observed in any of the 
rotation experiments. In the first experiment with the grey. elec- 
trolytic mercurous sulphate there was a tendency for the mercury 


to become divided into fine globules, and thus the mercury surface 


was much increased and consequently the rate of the secondary re- 
action. In the experiment with the white chemically prepared 
mercurous sulphate there was no tendency of the mercury to become 
finely divided and the maximum value was higher than in the first 
experiment and attained in less time. Evidently variations in the 
materials and in the apparatus and method used will give quite 
different results, but the experiments seem to clearly. show that in 
the cathode leg of the cadmium cell we have a system which is in 
unstable equilibrium. 

The changes that have been observed in the E.M.F. of cadmium 
cells are, of course, small compared with those obtained in the rotation 
experiments. The F series of 10 cells, which were made Feb- 
ruary 15, 1904, showed an agreement among themeelves of 1 
part in 100,000 for nearly a year, but now they show variations of 
5 parts in 100,000, and are from 10 to 15 parts lower than they 
were when made. The A series of October 21, 1905, showed th» 
same excellent agreement for nearly a year. 


— ——— — — — — 


March 18 


Cell. | Oct. 26. Dec. 14. March 4. June 4. | Oct. 2. | Dec. 19. 

Al 1.01843 11:01848 101843 |1:01842 '1-01842 | 1-01841 |1:01841 

A? | 42 | 43 44 

A3 42 42 43 42 т, d н 

A4 | 43 ! 43 43 42 42 42 | 42 

A5 18 з 4 4 41 40 404 
AG i 43 43 43 43 42 42 | 42 


Tho paste in these (A) cella was about 2 cm. deep and the cells have 
remained undisturbed in the 25 deg. bath, but are not now in as 
good agreement as formerly, although they have not shown as great 
a decrease as was exhibited by the F series. 

It is probable that cadmium cells, made with a fine-grained 
depolariser of good depth, would show less variations than have 
been shown by the F and A series, since there would be less chance 
for diffusion and consequently for the changes indicated in this 
article. A very fine-grained mercurous sulphate retains the sul- 
phuric acid very tenaciously, and the presence of this acid in the 
cell also tends to retard the changes. But а standard cell which 
depends on the mechanical conditions of the solid materials and is 
in un table equilibrium must be less reproducible and less constant 
than cells which are free from these defects. In the experiment in 
which acid was added to the cathode materials of the cadmium cell 
it was found that the system soon came to equilibrium, and this has 
suggested that the cadmium cell should have a definite amount of 
sulphuric acid, A number of these acid cadmium cells have been 
constructed and are very constant, but as yet insufficient observa- 


tions have been made on them to judge of their worth. 


At the same time asthe F and A cells were made, Clark cells were 
also made and with depolarisers made from the same samples of 
mercurous sulphate as served for the cadmium cells. These Clark 
cells are now in good agreement and have the saine value as cells 
mado in the last few months from fresh materials. This is in 
agreement with the results of the rotation experiments on the 
cathode systems of the Clark and cadmium cells. 
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The fact that these Clark cells which were made at various times 
with fresh materials are now in good agreement ( + 0:00002 volt) 


is proof that they have not changed and that they form a reliable | 


basis of Е.М.Е. The absolute value of these cells is 1°4204 volts at 
25 deg., as determined by Dr. K. E. Guthe.* 

The essential points to be observed in constructing these cells 
have been given. The high temperature coefficient of the Clark 
cells has made it necessary to have very constant temperature 
baths. A large copper tank contained 100 litres of kerosene oil, 
and was electrically heated and controlled. A mereury-toluene 
regulator operated the relay, which in turn controlled the heating 
current. This regulator consisted of glass tubes joined together in 
the form of a gridiron, во as to be well distributed in the bath. The 
tubes were filled with toluene, except the outlet, which was filled 
with mercury. Contact with the relay circuit was made with a very 
fine platinum wire (0:05 mm.), and a condenser was used to prevent 
sparking. It was found that with the very fine contact wire there 
was no *‘ fouling ” of the mercury and no drift" of the bath tem- 
perature. The heating coils were also in the form of a gridiron, 
made of glass rods and pianoforte wire, which was wound on the 
glass rods and then thoroughly shellacked. The resistance was 
129 ohms and the heating current was only à ampere (au alter- 
nating current was used). The heating surface was large and well 
distributed in the bath, and only а very small amount of heat was 
needed, because the bath was well protected with non-conducting 
materials. The oil was stirred with a motor- driven paddle, and 
there were no differences of temperature in the various parts of the 
bath that could be detected with a Beckmann thermometer. The 
temperature was determined by certified 1/50 deg. thermometers, and 
these thermometers were checked at the transition point of sodium 
sulphate, 82-888 deg. An Otto Wolff potentiomete? was used in the 
measurements, and its corrections were known and applied when 
necessary. The galvanometer gave 2mm. deflection for 000001 volt. 
In making measurements it was found best to join all the anodes of 
all the cells together, and particular attention was given to the 
question of insulation. The measurements given are rezarded a: 
correct to 0°000005 volt. 


ON THE MAGNETIC PROPERTIES OF HEUSLER’S 
ALLOYS.} 


BY J. C, MCLENNAN, 


Since the discovery by Heusler some three years ago that it was 
possible to pr oparo alloys of copper, manganese, and aluminium 
which possessed magnetic properties similar to and comparable in 
amount with those of cast iron, considerable attention has been 
paid by a number of investigators§ to this interesting phenomenon. 

In order to prepare pe a of the alloys а supply of manganese, 
copper and aluminium, sold as chemically pure and free from iron, 
was obtained from Messrs. Eimer & Amend of New York. The 
metals were melted in ап ordinary coke furnace, such as is 
used in brass foundries, and poured into moulds just as in 
making brass castings. A graphite crucible was used for the pur- 
pose, апа in the process the copper was first heated until it reached 
a molten state, after which the manganese was added to it. When 
this in turn was melted the aluminium was added, апа the molten 
mass then stirred for a short time with a porcelain rod, after which 
the crucible was taken from the furnace and the melted metal 
poured into the moulds. 

For a preliminary set of the alloys four castings were made. As 
Heusler had found that the most highly magnetic alloy contained 
manganese and aluminium in the proportion of their atomic 
weights, one casting was made with as nearly as possible this pro- 
portion of the two metals. A second was made with a larger pro- 
portion of aluminium and two others with smaller proportions of 
this constituent. 

The percentages of the metals used in each of the four castings 
and the proportions of aluminium to manganese by weight and by 
atomic ratios are shown in Table I. 

In each casting sufficient material was used to make two cylin- 
drical rods about 20cin. long and 8 mm. in diameter, as well as 
two rings about 7 cm. in diameter and 2:5 cm. in height. It was 


* Bull. Bur. Standards, 2, 33, 1906. 
T Phys. Rer., 22, 834.338. 
; Abstracted from the Physical Review, June, 1907. 

$ Fr. Heusler, W. Starck end E. Haupt, Verh. der Phys. Ges., Vol. V., 
p. 219, 1908. Heusler, Starck and Haupt, Uber der ferromagnetischen 
Aigenschaften von Legierung unmagnetischer Metalle, Marburg, 1904. 
Gumlick, Ann. der Physik, Vol. XVI., p. 535, 1905. Austin, Verh. der 
Deut. Phys. Gesell., Vol. VI., р. 211, 1904, Fleming and Hadfield, Proc., 
Roy. Soc., Vol. LXXVI., р. 311, 1905. E. Take, Verh. der Deut. Phys. 
Gesell., Vol. VII.. p. 133, 1905; Ann, der Physik, Vierte Folge, Vol. XX., 
р. 249. Hill, Phys. Rer., Vol., XXI. p. 335, 1905; Vol. XXIII., p. 498, 
1906. Guthe and Austin, ' Bulletin of the Bureau of Standards, Washing. 
ton, Vol. II., No. 2, p. 297, August, 1906. 


| on the length. This effect was also observed by Austin in 


Table I. 


Composition of alloys—Percentage:| Ratio of 


Atomio ratio 
of 


m. of manganese to 
oy. 03 aluminium aluminium 
Aluminium. Manganese. Copper. by weight. | to | 
I. 8:0 82:1 59:8 0:250 0:61 
II. 9:7 25:6 64-6 0:878 077 
III. 14:8 28:6 511 0:498 1:01 
IV. 15:9 23:9 60:8 0-683 1:393 


— 


thought desirable to make the castings in the form of rings as well 
as rods, in order to investigate more fully the permeability of each 
specimen. 

In the whole of the operation the greatest care was taken to keep 
the alloy free from iron in order that there might be none of this 
metal present to vitiate the results or to cast doubt upon their 
validity. 


Investigations into the phenomenon of maguetostriction were 
made by Mr. Dawes, and also by Messrs. McTaggart and Robertson, 
and showed that :— 

1. When a change was made in the field to which the bar was 
subjected an almost instantaneous change was made in the length. 
This change consisted in a lengthening as the field was increased, 
and shortening as it was decreased. 


Ё АЕ 
"ИШ — 


"mm 


— e 
8 
гаа 


ЕЕ АГИШ Е ЕИ ПИ 


— —— 
ПЕШ»: 


» 


Es 
ES 
bz emos qd eo Е 


~u 


|. IT 


L3 


TTT 
— — — — 
CCC 


. 


ior 
I 
ES 
Ei 
ES 
B 
ER 


© 


2. As the field was decreased there was a certain lag or һу мати 
effect, so that the length did not have the same value for 4 f 
field as the field was approached from above or below. os 

8. In some cases when the specimen was left in a field for #0 
time there was а continuous shortening. This effect when it = D. 
was very marked in strong fields, so that tho time for whic 


specimen was left in these fields had a comparatively great in gue 
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experiments made by him with these alloys. It does not appear, 
however, to have been found by him in some measurements he has 
recently made, in collaboration with Guthe, with other samples of 
the alloys. 


PERMEABILITY. (EXPERIMENTS BY Miss L. B. Јонмвом.) 


A series of measurements was made by Miss L. B. Johnson on 
the permeability of the four alloys. Two rings had been made at 
each casting, and with these the experiments on permeability were 
carried out. The magnetisation was measured by the ballistic 
method, by reversing the magnetising force, and the arrangement 
of apparatus was similar to that used by Ewing and Klaasson.* 


Table II. 

Alloy H | D | к | H | В "n 
139 1.39 | 10 1440 | 187 | 18 

L $982 | 41 | 14 28-22 | 378 13 
593 | 535 | 18 ' 8768 | 508 | 1s 

T52 | 107 14 | 86:45 | 189 1-3 

0:814 1:464 17 | 17-5 27-8 | 1-5 

II | 166 | 292 17 | 425 68:8 | 1-6 
499 | 878 17 698 106:8 15 
8:55 13:17 15 p ui x: 

0-68 6412 | 93 , 171 201-0 116 

1-8 171 98 ' 983 332-8 11-7 

Ша. ]| 44 46-1 103 869 3640 | 98 
70 у "12 101 . 429 | 4138 | 96 

11:9 129:8 108 593 ! 48831 , 81 

0-99 4:596 46 11-94 | 7017 62 

145 9-138 63 9294 160:8 | 6:8 

IIIb. 2-04 11-42 55 3080 | 2215 7-1 
3-08 1827 89 | 5075 | 3521 6-9 

601 34-96 57 n P M 

029745 | 181 481 | 8692| 5657 65-1 

0:5032 | 305 580 | 1647 | 9339 56-7 

IVa 1-464 96-1 656 | 8481 | 1487-2 43-3 
2-979 | 157-9 661 | 4539 | 1724-08 | 380 

4.575 8145 687 | 6954 | 207233 29-8 

0-0379 3-108 | 820 | 1645 | 136693 | 83-0 

0:147 1367 | 929 27-14 . 211344 | 778 

0:452 4972 | 1100 3453 225776 | 654 

Г, 1192 | 136-75 | 1147 41.77 249494 | 580 
2-467 : 27972 | 1183 | 51:0 | 2,548-4 49-8 

3:331, 36052 | 1082 | 5593 25864 44-4 

5264 | 58581 | 101-7 | 8061 213504 | 338 

| T81 739.70 947 | 2.73504 | 9246 


The first set of measurements was made with the rings just as 
they were cast, and the results are given in Table II. The per- 
meability curves are given in Fig. 1. 

From these it will be seen that alloys IVa. and IVb. showed the 
highest permeability. Alloys 1. and II. were but feebly magnetic, 
and alloys II Ia. and IIT». only slightly so. 

It had been expected that the permeabilities of the rings would 
give an indication of the relative permeabilities of the corresponding 
rods used in the measurements on magnetostrietion. The very 
considerable difference in the permeability of the two ringa Nos. IVa. 
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and IVb., which were made at the same casting, showed, how- 
ever, that even different portions of the same casting did not exhibit 
the same magnetic properties, and that before any definite com- 
parisons could be made it was necessary to make a chemical 
analysis of each of the specimens tested. This difference in mag- 
netic properties was also very marked with alloy No. III. The 
rods of this casting gave the 55 elongation, while the rings, 
as the figures show, possessed but a small permeability. Guthe and 


* Phil. Trans., Vol. CLXXXIV., A, p. 987, 1893. 


Austin* have pointed out that the greatest elongation was obtained 
by them with rods which possessed the greatest permeability, and, 
as some experiments which are now being made on the perme- 
ability of the rods No. III. show that they possess а very much 
higher permeability than that exhibited by the rings, this conclusion 
is very 5 correct, 

In addition to the initial tests just described, some measurements 
were also made on the changes in the permeability produced by 
continued heating. 

Increase in the permeability is shown by the numbers for alloy 
No. IVa. Curve I., Fig. 2, shows the permeability of the alloy in 
different fields when freshly cast, and curve II. its permeability in 
the same fields after it had been repeatedly heated up to 100°C. and 
cooled to the temperature of liquid air. 

In the interval between which the results with alloy 1 Va. recorded 
in Fig. 2 were obtained, this specimen was examined under a con- 
stant magnetising force of 8:984 C.G.S. units for temperatures 
ranging from — 182°C. to 105°C. The temperatures were estimated 
from variations in the resistances of a platinum wire wound round 
the ring between the primary and secondary coils. The results of 
these measurements are given in Table III., and a curve representing 
them is given in Fig. 8:— 


Table III.—Alloy No. IVa. H=3°934 C. S. G. units. 


Temp. В. [л Тетр. B. m 
-1820 | 487-0 123-7 0 338˙5 86:0 
— 169:0 471:8 119:9 8:2 334-2 849 
— 154-0 454˙3 115˙4 19-6 327-6 83:2 
— 143:5 445:6 113:2 35:3 321-1 816 
— 1810 432:5 109:9 48-0 308:8 78:5 
— 110: 5 410˙6 104-3 63-1 297-0 15:5 
- 53:0 3751 95:4 69-0 288:8 73:9 
— 46:0 364:8 92-7 16-4 281˙8 116 
- 360 358-2 91:0 91-6 266˙5 67-7 
- 18:5 342˙9 | 105-0 521:21 63:8 


871 


The permeability, it will be seen, showed a steady increase as the 
temperature was lowered. 

The results of these various tests, it will be seen, are in accordance 
with the observations of other investigators, who have found that 
the permeability of these alloys can be considerably increased by 
continued heating at moderate temperatures. 


2 r 


TESTS ON THREE-PHASE POWER PLANT FOR THE 
GREAT СОВАВ MINES. 


The following is a brief description of the official tests of three 
Siemens-Browett Lindley steam alternators just constructed for 
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Fic. 1. — DiAdnAM oF CONNECTIONS. 


the Great Cobar Copper Mines, Australia. They ате interestin 
from an electrical point of view, as the sets were tested on a specifie 
power factor of 0°85. | 
For the official tests two of the sets were connected as shown in 
Fig. 1. One set was run under steam as a generater, and the other 
acted as a synchronous motor working in parallel with a balanced 
water load. The pistons belonging to the engine of the second set 


* Loc. cit. 
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synchronised with the generator, by means of a 30 n.r. direct-current 
motor belted to the flywheel of the engine. The necessary current 
for this was supplied from the works power plant. The arrange- 
ment proved very flexible, as by varying the field on the synchro- 
nous motor it was possible to obtain any power factor on the gene- 
rator from zero lagging to about 0°85 leading. The actual power- 
factor during the official tests was 0°85 lagging, for which the 
generators were designed. 
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In eases where two generators of а similar type are to be tested, 
the adoption of this arrangement has the advantage over the use 
of choking coils that, once the connections are made, no time is 
lost in making adjustments to get the right power factor, since the 


of 800kw. at a power factor of 0:85, and generate at 440 volts 
50 cycles per second when running at а speed of 375 revs. per min. 
Each alternator stands on its own independent bedplate, the only 
connection with the engine being at the coupling, and the 
exciter is directly coupled to an extension of the alternator 
shaft. The poles are circular in section, and the pole shoes are 
laminated. The stator is of cast iron and of such design as to 
combine great stiffness with light weight, and particular care has 
been taken to ensure thorough venti. 
lation. The armature core is built up 
of laminated stampings and the arma. 
ture coils, after being placed in the 
open slots, are firmly held in position 
by wooden wedges. The coils are 
amply insulated and are protected 
against external injury by the shields 
on the frame, which cover them com. 
pletely ; some of these shields had been 
removed at the time the photograph 
(Fig. 2) was taken. The temperatures 
of the machine were exceedingly low 
after six hours' run, the highest onany 
part of the machine or winding being 
only 28°F. above the surrounding air. 

The tests were conducted on Messrs. 
Browett, Lindley & Co.’s test plate at 
Patricroft, and the arrangements were 
carried out by their chief testing engi- 
neer, Mr. J. 8. Colquhoun, and Mr. 
Woodward, of Messrs. Siemens’ Staf. 
ford works, 
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ACCUMULATOR CHARGING 
PLANT. 


We illustrate an accumulator-charg- 
ing plant recently installed in the 
Daimler Co.’s works at Coventry by 
Messrs. C. A. Vandervell & Co., ign- 
tion battery specialists, of Warple Way, 
Acton Vale, London, W. The following 
brief particulars give some idea of the 
capacity of this installation. 

The switchboard measures 11 ft. by 
8 ft., and has mounted at the back of 
it a field rheostat for the dynamo, with 
hand-wheel in front. A reverse cut-out is fitted to prevent the 
accumulators discharging through the dynamo in the event of the 
latter accidentally stopping. The main ammeter and voltmeter are 
9 in. in diameter and of the dead-beat moving-coil type, reading up 


only alteration required is to the series regulator in the field of the to 175 amperes and 75 volts respectively, while there are 20 amme- 


machine used аз synchronous motor. 

The instrumente used in connection with the above tests were as 
follows: — Three ammeters for measuring the current in each phase 
of the generator. One Siemens table pattern indicating wattmeter 
connected as shown in the diagram to a special change-over switch 
to enablo two readings to be made on the same instrument, во as to 
give the total power, by the well-known two-wattmeter method. A 
voltmeter was also connected in parallel with the wattmeter voltage 
coil to give а pressure reading across the two phases; this volt- 
meter was also connected to a small throw-over switch, so as to 
give readings on both generator and motor when paralleling. For 
paralleling the synchronous motor and generator, four 250 lamps in 
dp across two of the connections between the machines werc 
used. 

Tho engines, manufactured by Messrs. Browett, Lindley & Co. 
(Ltd.), Patrieroft, are of their well-known vertical triple-expansion 
enclosed type. The engines were run for six hours full load, and 
two hours overload, and exhausted into а surface condenser with 
an Edwards air pump delivering into & tank on an Avery weigh- 
bridge so that accurate steam consumption tests could bo made. 
The steam supplied to the engines was passed through а Schmidt 
separately fired superheater, in order to obtain the specified tem- 
perature of 75°F. above that of saturated steam at 160 lb. pressure. 

We give below а summary of the results of this test, the readings 
showing the great advantage of using variable expansion gear on 
the high-pressure cylinder, there being only a difference of J Ib. per 
kilowatt between 20 per cent. overload and half load. 

Steam Consumption per Kilowatt-hour, Condensing. 

Full load. Three-quarter load. Half load. 20% overload. 

22:4lb. ... 22°7 lb. 24-0 Ib. 23:25 lb. 


The governing results showed а rise of only 2} per cent. per- 
manent and 44 per cent. momentary variation. 

The Siemens three-phase alternators are of the rotating field type, 
the phases being star-connected. Thcy have a continuous output 
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ters of біп. diameter for the charging circuit. The resistances sre 
fitted in separate porcelain units for each step, and may be esst'y 
replaced. There are double-pole main switches and fuses, with 8 
safety fuse to each circuit. The dynamo is capable of а norm 
output of 70 volts 160 amperes It is possible to charge at one time 
275 C. A. V.“ accumulators of 100 amperes 4 volts, the norms 
rate being 7 amperes, with a possible maximum of 10 amperes 
necessary. The dynamo runs at 960 revs. рег min., and is coup 
direct to one of the Coventry Corporation's 15 н.р. motors. 

It is claimed that, so far as motor factories or garages in Gres 
Britain are concerned, this installation is unique. 
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CORRESPONDENCE. 


— — 
CORRESPONDENCE IN THE TECHNICAL PRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Lately the correspondence columns in the English 
electrical technical papers have contained more than their 
usual amount of sarcasm and personal comment, whereas the 
American Press has been practically free from it. Though only 
relating to a small minority of clectrical engineers, this failing 
has been demonstrated again and again by the letters published 
in the electrical Press, so that it might almost be thought that 
these columns merely formed a convenient dumping-ground 
for airing gricvances. Personalities arc always unnecessary, 
and not a few of the many American engineers who are readers 
of our technical papers must begin to think there is something 
radically wrong in the constitution of the English genus, and, 
therefore, conclude that all the species are alike. 

The English nation has rightly acquired a reputation for 
open mindedness and a sporting spirit. It would consequently 
be a pity if the only exception therefrom were found in a cer- 
tain section of the electrical world, where there apparently 
prevailed a somewhat childish spirit of spleen and animosity. 
Dignity of thought and dignity of expression are rare qualities 
that only a few can possess, but it is always possible to keep 
clear of personal imputation or abuse, and if correspondents 
stated their conclusions in plain but simple English, without 
recourse to personal issues, their object would often be better 
subserved, and lucidity with economy of space would result.— 
I am, &c., W. E. MILLER. 

Schenectady, U.S.A., Aug. 17. 


[We think that Mr. Miller is scarcely fair to the English tech- 
nical Press. At times personal matters no doubt do creep in, and 
doubtless they will continue to do so; but, generally speaking, 
the matters discussed in correspondence columns are of general 
interest. The American Press is certainly much freer from 
correspondence ; we doubt, however, if that is in the general 
interest.— ED. E.] 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Walsall Corporation invite applications for the appointment of 
electrical engineer for their electricity undertaking. Commencing 
salary £400 per annum, to be increased to £450 by additions of £25 
for each two years of approved service. Applications to the town 
clerk (Mr. John R. Cooper), Council House, Walsall, by Sept. 9. 


The Cleveland & Durham Electric Power (Ltd.) require three 
assistant sub-station attendants, technical training and experience 
of high tension distribution necessary. Commencing salary £1 per 
week. Applications to the Secretary, Hintons-buildings, Middles- 
brough. See an advertisement. 


Applications are invited for the position of chief lecturer in elec- 
trical engineering at the Bradford Technical College. Commencing 
salary £200 per annum. Particulars of duties and forms of appli- 
cation may be obtained from Prof. G. F. Charnock. Applications 
to the secretary of the Education committee (Mr. Thos. Garbutt), 
Education Office, Manor-road, Bradford, by Sept. 16. See also an 
advertisement. | 


Applications are invited for the post of instructor in electric 
wiring at Redhill Technical Institute. Salary 6s. per hour for one 
evening per week of two hours, plus third-class travelling expenses. 
Application to the secretary of the Surrey Education committee 
(Mr. Ramsay Nares), County Education Office, Kingston-upon- 
Thames, before Saturday, 14th inst. See advertisement. 


The Electric Construction Co. require a reliable draughtsman 
with good experience in a.c. machines; also neat and accurate 
junior draughtsman for switch work. Applications to the Secre- 
tary of the Company, Dashwood House, 9, New Broad street, 
London, І.С. See advertisement. 


Bristol Merchant Venturers’ Technical College require a tempo- 
rary assistant teacher for physics. Salary £3 per week. Par- 
ticulars from the Registrar. See an advertisement. 


A laboratory assistant is wanted forthe Pender.Electrical Labora- 
tory, University. College, Gower-street, London, W.C. Wages, 85s. 
Applications to Prof. J. A. Fleming, F.R.S. See advertisement. 


A teacher for a class in motor engineering is required at Woolwich 


Polytechnic. Particulars from the Clerk to the Governors (Mr. 
A. J. Naylor). 


— 


Mr. H. R. Kempe, M. Inst. C. E., M. I. E. E., principal staff engi- 
neer of the Postal Telegraph Department, has been promoted to the 
position of electrician to the Post Office Telegraph Department. 
Mr. Kempe, who is well known as the author of Kempe’s Hand- 
book of Electrical Testing" and of the “ Electrical Engineer's 
Pocket Book,” was born in 1852. He is the youngest son of the 
late Prebendary Kempe, and has been in the engineering branch of 
the Post Office for 85 years. During this period he has been engaged 
in a great variety of work, including an investigation of conditions 
required for successful telephone working from London to Paris. 
Mr. Kempe designed the first submarine telephone cable laid 
between Dover and Calais and he has also designed and carried out 
various pneumatic tube systems for provincial towns. 


Mr. G. Grace, B.Sc., of Doncaster, has been appointed principal 
of the Barrow-in-Furness Technical School at £350. 


Mr. C. L. Cartwright has been appointed professor of mechanical 
engineering, and Mr. R. E. Michael temporary professor of civil 
engineering at the Madras College of Engineering. 

Mr. H. D. Douglas, of the Leyton tramways department, has 


been appointed superintendent of the East London (Cape Colony) 
tramcars and carshed. 


The position of general foreman of the Scarborough 5 
Co. (recently advertised in The Electrician) has been filled, and the 
company thanks applicants for their offers of service. 


BDUOATIONAL NOTIOBB. ae 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 80 to Oct. 5. The 
term opens on Oct, 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. Н. Pruen, Armstrong College, 
Newcastle-on-Tyne. 


University College, London.—The courses of instruction in 
mechanical, civil, municipal and electrical engineering begin on 
Tuesday, Oct.1. The fee for the full three-year diploma course in 
engineering and the course for graduating B.Sc. in the faculty ot 
engineering is 120 guineas. The college coritains spacious mecha- 
nical and electrical engineering laboratories, workshops, drawing 
office, &c. Large extensions will be made in each of the engi- 
neering departments, the drawing office and the department of 
applied mathematics, &c. Particulars from the secretary (Mr. 
Walter W. Seton, M.A.), Gower-street, London, W.C. 


King’s College, London.—The Michaelmas term of the faculty 
of engineering and applied science commences on Wednesday, Oct. 2. 
A list of the teaching staff appears in an advertisement. Evening 
classes are held for civil, mechanical and electrical engineering, 
workshop practice, drawing, metallurgy, mathematics, physics and 
all science subjects. Prospectuses and further information can be 
obtained from the secretary, Mr. Walter Smith, King's College, 
Strand, London, W.C. 


University College, Bristol.—There are courses at this college 
for civil, mechanical, electrical and mining engineers and surveyors, 
and special facilities are offered in the way of college scholarships 
and engineering works scholarships. A diploma is awarded to 
students who pass the qualifying examinations, and the associate- 
ship of the college is conferred on students who obtain а first-class 
senior diploma. Applications for vacancies in October should be 
made to the registrar and secretary (Mr. James Rafter), from whom 
prospectuses, &c., may be obtained. 


Battersea Polytechnic (Battersea, London, 8.W.)—The next 
term commences on Sept. 28. There are technical day college 
courses in mechanical, electrical and chemical engineering at this 
Polytechnic. The day courses are in preparation for London 
University engineering degree under recognised teachers. There 
are also evening courses in preparation for the engineering degree 
and evening classes in all mechanical and electrical engineering 
subjects. The evening courses begin on Sept. 30. Prospectuses 
from the Secretary. 


Northampton Polytechnic Institute.—The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com- 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms. 

Evening technical courses in all branches of electrical and 
mechanical engin^ering commence on Monday, 23rd inst. The 
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laboratories are well equipped for both alternate (single and poly. 
phase) and continuous-current work and for all kinds of electrical 
testing. | 

Particulars as to fees, &¢., can be obtained at the Institute, 
St. John’s-street, Clerkenwell, E.C., or on application to the prin- 
cipal, Dr. R. Mullineux Walmsley. 


Hackney (London) Technical Institute.—'The next session 
commences on Sept. 23. Evening lectures and laboratory courses 
are held in electrical engineering subjects, including electrical 
measurements, dynamos and motors, alternating currents, electrical 


design, &c. Prospectuses, &c., from the Principal, Dalston-lane, 
London, N.E. 


Borough Polytechnic Institute.—A four years’ course in elec. 
trical engineering is given at this Institute. There are als» special 
courses in electric wiremen’s work, the construction and desigu of 
electrical appliances and workshop fittings, &c. Detailed syllabus 
of courses can be obtained from the Institute, 103, Borough-road, 
London, S.E. | 


Sir John Cass Technical Institute (Aldgate, London, E.)—At 
this Institute there are evening classes in chemistry, metallurgy, 
physics and mathematics, designed to meet the requirements of 
those engaged in the chemical, metallurgical and electrical industries, 
&c. Facilities are given for special and advanced practical work in 
well-equipped laboratories, both in the afternoon and evening. The 
new session begins on 28rd inst. Details of the classes may be 
obtained at the offices of the institute, or from the principal, Mr. 
Ci as. A. Keane, M.Sc., Ph.D. | 


Tuition by  Correspondence.— Prof. Andrew Jamieson, 
M.Inst.C.E., M.I.E.E., (16, Rosslyn-terrace, Kelvinside, Glasgow), 
prepares pupils, by correspondence, for all examinations in mecha- 
nical, electrical and engineering science. Prof. Jamieson's 
announcement appears on another page. 


Aberdeen.—On the recommendation of the Tramways committee 
the Council have decided to procure a watering car for watering 
streets on the tramway routes. The cleansing department will pay 
the tramway department 7d. per car mile, with a minimum of 
6,000 miles per annum. 

The annual report of the city electrical engineer (Mr. J. Alex. Bell) 
states that a scheme for the extension of the generating station 
buildings is being prepared. 

The new Act obtained by the Corporation extends the area of supply, 
authorises the supply of electricity in bulk and the hiring out of electric 
motors, &c. The Great North of Scotland Railway Co. completed their 
change over to the Corporation mairi$ early in the year, and in addition 
electrically lighted Kittybrewster and Waterloo Stations. The new 
theatre and the new post office were coupled up in December 
and January respectively, and Rubislaw Quarries have, since the 
epring of the year, been entirely operated electrically. Satisfactory 
progress is being made with power consumers. Owing to the univer- 
sity quatercentenary celebrations, the department was called upon 
to undertake a large amount of exterior illumination work. Coloured 
lamps to the number of 4,860 were erected in Union-street and 
on the Town House alone, and two searchlights were fitted up. 
Many private consumers used electricity for exterior illuminations in 
connection with the celebrations, Additional lighting was required in 
all the public buildings used for meetings and entertainments during 
the week. The Strathcona Hall was fitted with 814 lamps. Ех. 
tensions of mains had given an additional frontage of supply of 0:984 
of & mile. Expenditure on repairs to the existing distributing system 
was approximately £140 above the average for the last three years. 
The Council has recently sanctioned the replacing of copper strip culverts 
in Union-street section by cables, which, it is expected, will reduce ex- 
penditure on repairs. Two brief interruptions of supply, to sections only, 
occurred during the past year. A 890 kw. set, origieally in the Cotton: 
street works, has been moved from the main engine room to the temporary 
engine room to allow of the installation of the 750 kw. get on order. A 
50 kw. set also from Cotton-street has been compounded and erected in 
ihe main engine room to deal with the early morning car load. А re- 
versible booster for storage battery will be erected in the course of the 
next few weeks. Renewals to storage battery have been carried out, 
20 cells being replated throughout, and 20 fitted with new positive plates. 
This expenditure has been borne out of revenue, Boiler and feed-pipe 
repairs have been heavier than usual. The output for private lighting was 
309,836 units, and for power 279,702 units in excess of 1905-6. 10,574 units 
were sold for exterior illumination during the University celebration week, 
2,591 being for private consumers. As а special rate of 11d. per unit was 
charged for that lighting, the department benefited to the amount of 
£55 only. 131 private arc lamps and two public arc lamps have been 
added. There was an addition of 996 н.р, in motors during the 12 months. 
Reductions were made in costs per unit sold for coal and wages. An 
increase in repairs and maintenance had, however, counterbalanced that 
reduction, and the works costs remained the same as last year —namely, 
O0 51d. The total costs were down 0:02d., and the average price obtained 
per unit for all classes of supply had fallen from 2:224. to 2d. The reduc- 
tion of prices last year had affected their revenue to the amount of £4,179. 
Owing to the enhanced prices for coal and to the department being com- 
mitted to an expenditure of some £8,000 on the renewals of the feeder 
and distributor system, Mr. Bell recommends that the existing charges 
be re!ained for the «nsuing 12 months. 


Accrington.—The Council have approved the arrangement 
whereby they shall pay the local tramways company £2,227 for the 
steam engines, tramcars, &c., of the company transferred, each side 
paying its own costs. 


Altrincham.—At a meeting of the Council on Wednesday a 
resolution was passed agreeing to the calling of а conference of re- 
presentatives of the Councils of Altrincham, Bowdon and Hale for 
the purpose of drawing up a scheme for the purchase of the under. 
takings of the Altrincham Electric Supply (Ltd.) and the Altrincham 
Gas Co. and the carrying on of same by а joint board of manage. 
ment elected by the three councils concerned. It was stated that 


three years ago the directors of the Electric Supply Co. offered to sell 
nr undertaking for £99,000 and the gas undertaking was offered 
at £187,000. 


Argentina.—The “Review of the River Plate" says Mr. M. 
Trebine has offered, on behalf of a syndicate, to establish gas and 
electricity works at Buenos Ayres, and to supply current for light- 
ing at а maximum of 12 cents (gold) per unit and 7 cents for power 
for members of the company, 2 cents higher in both cases for non. 
members, and 24 cents per unit for current for tramways. The City 
Director of Lighting has the proposal under consideration. 


Bispham.—The Council have decided to apply for a provisional 
electric lighting order. 


Bolton.—The charge for electric current for private lighting has 
been reduced from 4d. to 804. per unit. 


Bradninch (Devon). —The Council have had under consideration 
the question of the introduction of electric lighting in the district, but 
before taking any definite steps in the matter it has been decided 
to ascertain the views of the ratepayers. 


Bridgend.—The Council have decided to acquire the local gene- 
rating station of the South Wales Electrical Power Distribution Co. 
for £5,000. 

The chairman (Mr. R. C. Grirrrras) explained at the meeting last week 
that negotiations had been proceeding for some time. First of all the 
Council entered into an agreement with the company indemnifying them 
against any loss sustained in continuing to work the generating station at 
Bridgend. The station had cost £38,700 to erect and equip, and the 
Council had agreed to purchase it for £5,000. The Council had obtained 
favourable terms from the ground landlord for а reduced rent, aud the 
committee of the Glamorgan County Asylums, the largest consumers of 
power from the station, had agreed to take energy for lighting at 8d. per 
unit, and for power at 144., against 184. paid to the company. The Council 
were advised that £1,500 would be sufficient for working capital, and an 
application was being made for permission to borrow £6,500. 


Brighouse.—The steady development of power companies’ opera- 
tions is, perhaps, not fully realised. The Yorkshire Electric Power 
Co.’s supply has been available for something less than three years, 
yet the company has already made arrangements to supply 11 
different electric light undertakings. The latest of these is Brig- 
house Corporation, who propose to take a bulk supply from the 
company for tramways, power and lighting, and to dispense with 
their present generating plant. It is anticipated that the cheapen- 
ing of electric power under the new arrangement will greatly benefit 
the town of Brighouse. 

At the meeting of the Corporation last week the General Purposes 
committee reported that the following wore the best terms obtainable 
from the Power Co., and after discussion these were accepted :— 

The company to give a supply of direct current for tramways and 
lighting at £6 per annum per kilowatt of maximum demand plus 4d. per 
unit for all units consumed, the maximum demand to be determined by 
adding the maximum readings on the tramway and lighting meters. 

The charge made on this scale shall not exceed 1:254. per unit for the 
whole supply. | 

The period of the agreement to be 14 years, with a revision of price 
at the end of 7 years, the 1:25d. per unit being the maximum price to be 
charged. 

The Corporation to guarantee a minimum annual consumption in the 
first instance of 30,000 units per annum for lighting, and when the 
tramways take their load they are to be covered by an agreed farther 
minimum quantity. (As it is impossible at present to say when the tram- 
ways will require a load, the company are not to be required before Sept. 
1908, to give a supply of current either for lighting or power, unless the 
tramways come along). In that case the company are prepared to give 
the supply of energy to the trams, the minimum payment not to exc 
in any case for lighting and power together the sum of £1,000 per 
annum. . 

The Corporation to provide the land and build the transforming sub- 
atation, and also provide switchboard and balancer. 

The company to put down all transforming plant and apparatus, 
supply all labour in the sub-station, and bear all loss of transforming, 
except the loss in the balancer. 


Chili.—The “ Diario Oficial" (Chili) for July 4 contains а decree 
authorising the Director-General of State railways to expen 
$1,634,000 (about £122,500) upon an electric light installation, rail- 
way construction, purchase of machinery, &c. 
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Cockenzie Haddington).— The Electric Works Development Co. 
have given notice of their intention to apply for a provisional electric 
lighting order. | 


Dorking.—The Council have sealed ап agreement transferring 
their electric lighting order to Edmundson's Electricity Corpn., 
and a loan of £12,000 has been applied for. 


Dublin.—The directors of the Dublin United Tramways Co. have 
issued a circular referring to the threatened strike of employés in 
the traffic department. | 

The directors state that they are glad to note that the men have 
resisted the attempt to mislead them into such & dangerous course, and 
that the good relations which have hitherto subsisted between the com- 
pany and their employés remain undisturbed. It had been the intention 
of the directors for some time back to give the men in the traffic depart- 
ment a bonus out of the increased receipts arising from the Exhibition, 
and they think the men will appreciate it more if the distribution is 
made now rather than at the end of the season. Accordingly it has been 
decided to pay every driver and conductor who has been more than three 
months in the company’s service an extra week's wages, which will be 
handed to them with their usual pay on the 6th inst. 


Dundee.—Six new tramcars аге to be purchased at а cost of 
about £8,700. On the recommendation of the city electrical engi- 
neer (Mr. H. Richardson) the centre-running trolley is to be adopted 
for the Downfield extension. 

Messrs. Gourlay Bros. & Co. have again opened negotiations with 
the electricity department for the supply of power to their shipyard, 
and the Electricity committee have offered to give supply in bulk 
for not less than five years at 14. per unit on condition that the 
minimum payment is £200 per annum ; that for every increase of 
8d. per ton in the average price of coal which the electricity depart - 
ment has to pay above the assumed standard of 10s. per ton for 
“ Scotch steam singles," the price charged per unit shall be increased 
by 0°014.; and that if any reduction be made generally to consumers 
of their class, and working under similar conditions, a proportionate 
reduction will be allowed to Messrs. Gourlay. 


Electric Traction in the United States —The Acting British 
Consul at Savannah (Mr. A. Harkness) reports that a number ofstreet 
and inter urban electric railways in the south-eastern states are pro- 
` jected, and an electric line from Columbus, on the Georgia side of 
the Chattahoochee River, to West Point, 84 miles in length, has 
been constructed. The water power ofthe river is used for gener- 
ating current. The falls are capable of providing 100,000 н.р. 
There are three plants already in operation near Columbus. The 
surveys of the water power along the Chattahoochee are nearly 
completed, and plans have been prepared for a large power plant, 
four miles north of Columbus. 


Engineering and Machinery Exhibition.—Sir Alex. B. W. 
Kennedy will perform the opening ceremony in connection with 
this exhibition at Olympia on Thursday 19th inst. 


France.—4A company has been formed for the construction of & 
tramway from Annecy, via St. Julien to Geneva. Electric power 
will be used if it is found practicable to utilise the waters of the 
Rhone. The “Journal des Transports” states that the only diffi- 
culty will be the construction of a bridge 25 metres long over tho 
torrent of Usses. The cost of construction is estimated at 2,800,000 fr. 
(£112,000) and the line will be 40 km. (about 25 miles) in length. 


Gas Engine Combine.—It is reported that negotiations are pro- 
ceeding for the amalgamation of the undertakings of Crossley Bros., 
Manchester, and the National Gas Engine Co., Ashton-under- Lyne. 


Inquest.— An inquest was recently held at Marley Hill, Durham, 
on Joseph Willey who was killed at Marley Hill Colliery on 21st ult. 

Deceased was engaged in attending to an electric motor driving a pump. 
and evidence was given that after operating the switch at the switch- 
box he received a shock which caused death. The only live part con- 
nected with the switch box was a bar, which deceased might have caught 
with his hand when operating the switch. The jury found that deceased 
was sau killed by his hand coming in contact with the bar of the 
switch bor. 


Italy.—In an instructive report on the trade of South Italy for 
1906 Mr. Consul-General Neville-Rolfe states that the Italian 
Government has decided to take over the telephones, subject to 
coming to an arrangement with the various companies of which the 
Societa Generale Italiana di Telefoni ed Applicazioni Elettriche is the 
principal, 

Naples can now communicate with Rome, Castellamare and some other 
neighbouring towns, but it is hoped that when the Government have 
taken the lines over there will be a great extension of the system. It is 
admitted that the service at Naplee is well carried on by the company and 
that the rates are extremely low—£8 per annum without limit as to 
number of messages, and a day and night service throughout the year. 


Leeds.— The question of the construction of a tramway along 
Whitehall-road to the 3 boundary, and of extending the system 
to the Farnley district, has been referred to the Tramways com- 
mittee. | | 


Leek.—The Electricity committee recommend the Council to 
apply for sanction to a loan of £6,850 for extensions of the electricity 
plant, cables, &c. 


Light Railways.— The Llandilo & Lampeter Light Railway 
Order has been submitted to the Board of Trade for confirmation. 
Objections by Sept. 20. 

The Board of Trade have confirmed the Derwent Valley Light 
Railway (Transfer, &c.) Order, 1907, transferring powers granted 
to the Escrick and Riccall Rural District Councils. 


Malay States Imports.—The goods imported into the Federated 
Malay States during 1906 included electric апа gas lighting 
material to the value of $143.353, or about 215,580 (compared with 
$37,796 in 1905); telegraph and telephone material $41,422, or 
£4,486 (against $27,627); and tramway and railway material, 
$618,027, or £66,958 (against $494,067). 


Manchester.—Oa Wednesday the chairman of the Tramways 
committee (Ald. Wainwright) moved the adoption of a lengthy 
report of the Tramways committee on contract tickets, halfpenny 
stages, workpeople’s and school children’s fares. 

Ald. WAIxwRIOHT said that whilst the committee were anxious to do all 
they could to meet the demands from time to time made upon them, they 
found it necessary to move cautiously. The margin of profit per pas- 
senger was less than rod. The backbone of their financial position was 
the 1d. fare, representing 76 per cent. of the revenue, which they did not 
intend to touch. | 

The report was adopted. 


Manchuria.— Commercial Intelligence states that the Chinese 
Merchants’ Guild of Mukden, have invited offers for the erection 
апа equipment of electricity supply works and а local Japanese con- 
cern has submitted an offer amounting to about £19,000. The outer 
wall of Mukden has a circumference of about 10 miles and roads 
traverse the city in all directions. It is proposed that arc lights shall 
be used for the principal avenues and buildings and incandescents 
for the suburbs. It is stated that the introduction of electric light- 
ing is also planned at Kirin, and it is believed that other important 
5 of Manchuria will undertake similar enterprises in the early 

ture. 


Metropoli an District Railway.— The directors of this com- 
pany, who are endeavouring to reduce working expenses, are con- 
sidering a scheme for lessening the number of train attendants, of 
which there are at present from two to four on each train, in addi- 
tion to the motorman. 

It is proposed to abolish the mechanical operation of the centre doors, 
which will be adapted во as to permit рез to be opened by the passengers 
and closed by platform porters. Trial cars fitted in this way have, it is 
stated, given satisfactory results. 


Mexico.—The “ Diario Oficial " (Mexico) for Aug. 1 contains a 
copy of a contract between the Cia Limitada de Tranvias Electricas 
de Mexico and the Government for the construction by the com- 
pany of tramways in the City of Mexico. 


Miners and Electricity.—At Houghton-le-Spring Police Court 
last week а man named Job was charged with a breach of the Mines 
Act at the Dorothea Pit, Philadelphia. 

Mr. E. BELL, who prosecuted for the Lambton Collieriea (Ltd.), said 
there were coal.cutting machines in the pit. Defendant had charge of 
one of these machines, and on the date named, current having failed, he 
opened the switch box, removed a portion which covered the terminals 
and introduced a piece of wire. The result was а “ flare-up,” which ht 
the whole of the pit, and it was a miracle there was not an explosion, 
e affair was, however, only found out after defendant had left the 
colliery. | 

„ pleaded he had erred in ignorance, and was fined 205. and 
costs. 


Mitchelstown (Cork).—The Council have decided to advertise 
for a loan for electricity supply at 4j per cent. 


Monmouth.—At the Council meeting on Tuesday it was reported 
that the borough electrical engineer (Mr. A. E. Wilkins) had ten- 
dered his resignation and the Electric Lighting committee had con- 
ditionally accepted it, the resignation to date from 10th inst. for 
the convenience of Mr. Wilkins, who has become a partner in a 
Dublin firm. It was decided to engage Mr. Blake, of Swansea, to 
visit Monmouth and superintend the electricity works, pending the 
appointment of another engineer. 


Mountain Ash —The Council have applied for sanction to a 
loan of £4,630 for the erection of electricity works. 


Naval Wireless Telegraphists.—Among recent changes in 
naval ratings the Admiralty have approved the establishment of a 
separate branch for conducting 1 8 telegraphy in the fleet. 

his branch is to be reserved exclusively for wireless telegraphy duties, 
and will be quite distinct from the visual signalling branch. It will 
work under the torpedo officer in the wireless room, and with the elec- 
trical party when not required in the wireless room. The ratings com- 
posing the wireless branch will be of the seaman class, rank and pay per 
day being as follows: Boy telegraphist 7d., ordinary telegraphist 18. 3d., 
telegraphist 1s. lld., leading telegraphist 2s. ld., petty officer 3s., 


850 THE ELECTRICIAN, SEPTEMBER 6, 1907. 


and after six years 3s. 6d., chief petty officer 3s. 10d., and after 


three years 4s. 2d., and after six years 4s. 6d. Ultimately a limited 


number of warrant officers, commissioned warrant officers and lieu- 
tenants will be promoted from the telegraphists’ ratings. Four tele- 
graphiste are to be allowed to all cruisers, scouts and flagships, and 
three to all battleships other than flagships, One petty officer tele- 
graphist is to be allowed to every destroyer fitted with wireless apparatus 
except the “ Swift " which will carry a telegraphist as well ав the petty 
officer. It is ultimately intended to allow one warrant officer for wire- 
less telegraphy duties to the senior flagship of the Channel, Atlantic, 
Mediterranean, and China fleets. All other flagships will carry one chief 
petty officer telegraphist. A pro rata reduction will be made in the signal 
ratings of theseships. Changes in complement are to be effected gradually 
as men become available. In order to place the telegraphist branch on a 
proper footing, 192 yeomen and leading signalmen are to be allowed to 
turn over to it as volunteers, as well as about 100 able seamen and marines. 
It is intended ultimately to fill the telegraph branch wholly from boys 
entered in the training ships in the ordinary way. The new regulations 
affecting the wireless telegraphy branch take effect as from Oct. 1 next. 


Newcastle-on.Tyne.—The Fenham tramway extension was 
opened yesterday (Thursday). 


New South Wales Tramways.—The annual report of the chief 
commissioner for the N.S W. Government railways and tramways 
(Mr. Т. R. Johnson) states that on the tramways (1282 miles), which 
are principally electric, the number of passenger journeys made during 
the year was 155,000,000, and the gross revenue was £908,701. The 
total capital expended is £3,669,524, and the return on this is 
about 5 per cent. per annum. 


Parliamentary Intelligence.—Jioyal Assent.—On Aug. 28 the 
Royal Assent to the following new Acts of Parliament was read :— 

Patents & Designs (Amendment), Patents and Designs (Consolidation), 
Factory and Workshop, Lights on Vehicles, Expiring Laws Continuance, 
Dumbarton Burgh & County Tramways Order Confirmation. The full 
list of the past year’s Acts appears on p. 835. 


Personal.—As announced in our last issue, Mr. Alex. Wyllie has 
resigned his position as borough electrical engineer at Walsall on 
his appointment as city electrical engineer а& Auckland, New 
Zealand. Mr. Wyllie sails for Now Zealand on Oct. 8. 


Presentations.— The officejand works staff of the Twickenham & 
Teddington Electrical Supply Co. have presented & case of table 
silver to Mr. F. C. Lovett, on his marriage. 

The Grimsby staff of the National Telephone Co. have pre- 
sented & gold.mounted fountain pen to Mr. Wm. Cowburn, local 
manager, who is joining the electrical staff at Leeds. He is suc- 
ceeded by Mr. Jones, Wakefield. 

At Bath electricity works on Friday a marble timepiece was pre- 
sented to Mr. L. A. Laing on the occasion of his marriage. 


Provisional Order Revocation —The Board of Trade have 
revoked Beeston District Council's Electric Lighting Order (1902) as 
from Aug. 26. 


Recent Will.— The will of the late Mr. Frederick Walters, а 
director of the Pacific & European and of the West Coast of America 
Telegraph Cos., who died June 15 last, aged 76 years, has been 
proved. The value of the estate is £31,235 gross, with net 
personalty £26,895. 


Reigate.— The Council have decided to substitute electric for gas 
lighting in the main thoroughfares of the town. 


Swansea.—The Electric Lighting committee have appointed a 
sub-committee to consider the advisability of organising an exhibi- 
tion of electric light fittings, motors, &c., in the district. 


Victoria Falls Power Scheme.—Sir Charles Metcalfe, Bart. (of 
Sir Douglas Fox & Partners), consulting engineer to the Rhodesia 
Railways, is reported to have stated to an interviewer on Saturday 
last that great progress had been made with the scheme for the 
electrification of the Rand. The Victoria Falls Power Co. had not 
only secured further valuable contracts since the flotation of the 
company, but had also been of consider able service to the Johannes. 
burg Municipality in the difficulties they had encountered with 
regard to their municipal electrical scheme. Asa result the pros- 
pects of the company were of the brightest. 


Warrington.—An inquiry was held here on Tuesday into the 
applieation of the Council to borrow (among other sums) .£8,000 
for extensions of the electricity works. 


Workhouse Lighting.—The Sanatorium committee of Belfast 
Guardians are considering plans and specifications for the electric 
lighting of buildings at a cost of £3,140. 


Worthing.—It has been decided to charge private consumers, 
for lighting, 5d. per unit, with discounts, insteid of 6d., with dis- 
counts, as at present. The charge for places of worship and 
religious institutions at 44d. per unit, hotels and licensed houses, 
restaurants and clubs and boarding houses with minimum instal- 
lation equivalent to 45 32 watt lamps, and public halls, public 
libraries and fire stations a flat rate of 44d. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS 


Coventry.—The electricity department’s accounts for the year 
ended March 31 last show outstanding capital £158,248, increase 
£22,576. 

Revenue was £25,925 (compared with £19,360 in previous year), 
including private lighting £9,947 (£8,449), power supply £14,596 
(£8,974), public lighting £657 (£667), meter rents £585 (£526) and 
motor rents £1,162 (£720). Total expenses were £10,837 (£7,650) and 
gross profit £15,088 (£11,709). Capital charges were £9,973 (£9,369, 
leaving net profit £5,564 (£3,489). The average price received for cur. 
rent for all purposes was 1:574. (1:84d.) per unit. Working expenses 
were 0:664. (0-73d.) per unit, capital charges 0 60d. (0:894.), gross profit 
9:07 per cent. (8:33 per cent.) and net profit 3:26 per cent. (1772 per cent.) 
on outstanding capital (deducting sinking fund). 4,649,624 units were 
genorated and 3,950,785 (2,522,110) sold, 636,358 (545,971) for private 
lighting, 3,211,090 (1,908,508) for power and 103,337 (69,631) for street 
lighting. There are 951 (805) consu mers, and the total maximum demand 
was 2,237 kw. (1,583 kw.) Тһе capacity of the plant is 3, 300 kv. 
(2,400 kw.). 


Great Yarmouth.— The accounts of the electricity department 
for the year ended March last show capital expenditure £93,009. 
increase £3,279. 

Income was £18,066 (compared with £17,327 in previous year), inclad- 
ing sale of current for private lighting £10,425 ( £10,368), for power £653 
(£592), tramways £3,937 (£3,847), by contract £144 (£132), and lor 
publio lighting £2,409 (£1,909) and rental of meters, &c., £43 
£453). Total expenditure was £10,225 (£8,363), including cost of fuel 
£4,178 (£3,940) ; gross profit was £7,776 (£8,900). Interest, sinking fund 
and income tax required £6,080 (£5,326), and discounts, rebate and bad 
debts £677 (£259), leaving net profit £1,054 (£3,393). 1,640,310 units 
were generated and 1,348,088 (1,239,649) sold, including 183,331 supplied 
to public lamps, 14,813 by contract, 605,042 to private consumers by meter, 
and 539,902 forthe tramways. There are 181 arc and 55 incandescent lamps 
for public lighting. The total maximum supply demanded was 1,016 kw, 


Greenock.—The accounts of the electricity department for the 
year ended June 29 give the total expenditure as £128,997. 3s. Ad. 
an increase of £17,881. 13s. 44d. during the year. 

The revenue from the sale of current by meter was £13,011. 3s. id., 
including £7,279. 0s. 14d. from private lighting and £5,732. 3s. from 
power ; 7 lighting produced £921. 158., and the receipts from the 
Greenock & Port Glasgow Tramways Co. amounted to £4,821. 16s. 34, 
meter and motor rental, &o., bringing the total to £19,642. 12s. lH. 
After paying expenses, there was a gross profit of £6,709. 12s. 74d. Interest 
absorbed £2,652, 2+. 3d. and loan repayment instalments £4,072. 6s. d. 
£1,500 was transferred to the police department and the balance in band 
is £286. 1s. 94d. 3,631,345 units were generated (against 3, 063.621 in 
1906) ; 1,743,751 were sold to private consumers, 861,524 were supplied 
to the Tramways Co. and 76,530 to the publio lamps. The total шїп. 
mum supply demanded was 1,674 kw. 


Newcastle-on-Tyne.—At the meeting of the Corporation on 
Wednesday, the chairman of the Tramways committee (Sir J oseph 
Baxter Ellis) moved the adoption of the accounts of the tramways 
department for the past year. 

The amount carried to the appropriation account was £62,943. 17s. ö. 
out of which £34,254. 108. 4d. was contributed to sinking fund during the 
year; £12,000 was appropriated to relief of rates, and £15,105. 163. Й. 
was placed to reserve. The net profit for the year was £28,689. 7s. 2d. 

The report and accounts were adopted. | 

Todmorden.—For the past year the receipts of the electricity 
department were £736, and the working expenses £859, leaving â 
deficit of £128, which is increased to £1,453 by sinking fund aad 
interest charges. The capital outstanding is £19,037. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Aldershot Distiict Council invite tenders for supply of cable 
(4,400 yds), bitumen (12 tons), troughing (1,100 yds.) and шт 
lators (2,200) in connection with intended extension of mals 
Conditions and specifications from the engineer (Mr. F. Que 
electricity works, Laburnum-road, Aldershot. Tenders must ге 
the clerk (Mr. W. E. Foster), Municipal-buildings, Aldershot, М 
9.30 a.m. of Wednesday, Sept. 18 See also an advertisement. 

Extension of Time.—The time for sending in tenders to the Tos? 
Clerk of Kirkcaldy for the construction and erection of stee 
gates and a swing bridge is extended until Oct. 7. | 

Extension of Time.—The time for sending in tenders for вту 
out the City of Winnipeg hydro-electric development works 3 
Pont du Bois is extended to Oct. 1. 

London County Council invite tenders for the manufactur 
delivery and erection of three electrically-driver boiler feed p 
each of 9,000 gallons per hour capacity, at thetramways electricity 
station, East Greenwich. "Tenders, upon official forms to be т 
tained from the clerk of the Council (Mr. G. І, Gomme), Count? 
Hall, Spring-gardens, S. W., by 118.m., Oct. 8. 
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NOW READY. 

“THE ELECTRICIAN " ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1907 Edition 
of the Big Blue Book, price 158, or post free in the 
United Kingdom, 15s. gd. The new and enlarged volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters have 
received every attention in the new volume, which aggre- 
gates more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been revised 
up to Feb. 14, 1907. All mere lists of members of 
Societies and Institutions (so easily and cheaply avail- 
able) are excluded, as quite unreliable for Manufacturers' 
and Dealers’ purposes. The set of seven valuable 
Tables, &c., have been very carefully revised and ex- 

- tended, and remodelled into handy book form, making 
the 1907 Edition of this indispensable work the most 
complete book of the kind ever published. 


The Committee of Management of the Londonderry District 
Lunatic Asylum invite tenders for supply, delivery and erection of 
a 22 kw. steam set with brush dynamo, pipe work, switchboard, 
connections, &c., for extension of plant at the Gransha Asylum. 
Tenders by 9 a.m., Sept. 20. 


Dublin Lighting committee invite tenders for the supply of extra- 
high-pressure and low-pressure cables (a) delivered at their Fleet- 
street stores and (5) laid complete on site in Dublin. Tenders to the 
chairman of the Lighting committee, 8, Cork-hill, Dublin, by Sept. 9. 

The Postmaster- General requires tenders by Sept. 9 for creosoting 
Norwegian, Swedish, Finland or Russian red fir telegraph poles. 
Forms from Mr. S. E. Hooley, Stores Department, G.P.O., 17-19, 
Bedford street, London, W.C. 


Maidstone Corporation want tenders by Oct. 7 for supply and 
erection of seven electric motors and centrifugal pumps, motor- 
driven air ejectors, cranes, switchboard, starting switches, &c., and 
a complete electric-light installation, for the sewage disposal works. 
Plans from Mr. G. К. Strachan, 9, Victoria-street, London, S.W. 


Hastings Corporation want tenders by noon Sept 17 for six months' 
supply of best Welsh smokeless coal for the electricity works. Forms 
from the Borough Electrical Engineer. | 


Croydon Corporation require tenders by 11 a.m. Sept. 9 for 
trolley-wire and other overhead line material. Specifications from 
_ Tramways Manager. 


Dover Electricity committee want tenders by Sept. 9 for supply 
of Welsh steam coal. Specifications, &c., from the Borough Elec- 
trical Engineer. 

The Main Colliery Co., Neath Abbey, near Neath, want tenders 
by noon Sept. 21 for supply of electrical goods, steam tubing, paints, 
oils, &c. Forms of tender from the company. 


Halifa: Tramways and Electricity committee require tenders 
by Sept. 7 fcr 12 months’ supply of pea slack coal | Particulars from 
the Borough Electrical Engineer. 

The Mersey Railway Co. require tenders for supply of various 
stores, including incandescent Jamps and fittings, electrical sun- 
dries, car fittings, indiarubber and gutta-percha, signal wire, iron 
piping, metals, oils, &c. Forms of tender from the Secretary, 
Worcester House, Walbrook, London, E.C. 

South Shields Corporation invite tenders for a traction battery, 
stands and accessories, automatic reversible booster and switch- 
board. Tenders by noon Sept. 17. 


Tenders will be received by the Deputy Postmaster-General, 
Sydney, at 2.30 p.m. of Oct. 22, for the supply of 11 tons of g.i. wire, 
400 Ib. per mile, 1,600 insulators (best white porcelain, large), 500 
wall telephones and 100 party line telephones. Specifications, &c., 
from the General Post Offices, Sydney, Melbourne, Brisbane and 
Adelaide, or from the Australian Commonwealth Offices in London, 
72, Victoria-street, S.W. 


The General Direction of Canal and Waterworks at Trollhattan, 
Sweden, want tenders by Sept. 15 for the supply and erection of 
turbines of 10,000 H. p., and by Oct. 1 for three 850 kw. c.c. dynamos, 
a 4,800 ampere-hour battery, four three-phase alternators each of 
11,000 k.v.a capacity, switchboards, &c. 

Tenders will be received by the Chairman of the Tender Board, 
Control and Audit Office, Cape Town, until noon on Sept. 80, for 
supply of dry cells during 1908. Forms of tender from the Controller 
of Stores, G.P.O., Cape Town. Estimated requirements, 4,000. 


The railway authorities at Prague (Bohemia) require tenders by 
Sept. 14 for supply of electrically-driven tools with motors varying 
from 5 to 12 h. p. 


TENDBRS REOBIVED AND AOCEPTED. 


Eight tenders from British firms have been received by Dundee 
Corporation for the supply and laying of h.t. and 14. mains, and 
these have been referred to the city electrical engineer (Mr. H. 
Richardson) for analysis and report. 

Wimbledon Council have accepted the following tenders :— 

G. & J. Weir, steam-driven air pump equipment, £400 (seven tenders) ; 
Everett, Edgecumbe & Co., 15 direct-reading voltmeters, £134. 13s. 
(13 tenders) ; Hy. Pooley & Son, adjustment of four weighing machines, 
£8 10s. per annum. 

Ravensthorpe (Yorks.) Council have accepted the following 
tenders :— 

British Thomson-Houston Co., meters; General Electric Co., cutouts ; 
W. T. Garnett’s Cable Co., cables ; and W. Bradbury, erection of sub- 
gtation. 

Eecles Council have accepted tho following tenders :— | 

British Insulated & Helsby Cables, feeder cable, £215; Ferranti 
Limited, feeder switchboard, £71 103. ; Tudor Accumulator Co., milking 
booster, £38; W. & T. Avery, 10-ton weighbridge, £40. 

Accrington Corporation have accepted the tender of R. P. Gerland 
& Co. for wiring and the supply of arc lamps for lighting the local 
tramway depot. 

Blackburn Education committee have accepted the tender of the 
Electrical Power Storage Co. for a storage battery for the technical 
school. 

Dundee Tramway committee have accepted the tender of the 
Brush Co. for tramcar bodies and top covers, and that of Dick, Kerr 
& Co. for trucks and equipment. 

Darwen Electricity committee have accepted the tender of Bab- 
cock & Wilcox for supply and erection of superheaters. • 


Manchester Electricity committee have accepted ihe tender of 
the British Westinghouse Co. for a high-tension testing transformer. 

Worcester Electricity committee recommend the acceptance of 
the tender of Stokes Bros. to extend the Cross distributing station 
for £67. 10s., including £5 for employing two shifts of men on the 
work. 


Neweastle-on-Tyne Corporation have accepted the tender of Edgar 
Allen & Co. for the construction of tramway junction at Pilgrim- 
street and Market-street extension at £2,142. 10s. 


BUSINESS NOTIOES. 


The headquarters of the publicity department of Bruce Peebles 
& Co. (Ltd.) has been transferred from London to the company's 
Edinburgh office, East Piiton Works, Edinburgh. 

Mr. J. A. McLay, assistant turbine sales manager of the British 
Westinghouse Co, has been appointed agent in Great Britain of the 
Société Anonyme Westinghouse (Havre, France) for the Leblanc 
condensing apparatus Не will take up his new duties at once at 
his London address, 2, Norfolk-street, Strand, W.C. 


Mr. A. E. Wilkins, borough electrical engineer, Monmouth, has 
resigned that position, in order to enter into partnership with 
Mr. T. H. Burden, with whom he will carry on the business of 
electrical engineers and contractorsin Dublin. 


The offices and works of the Tandem Smelting Synd., are now at 
Merton Abbey, London, S.W. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The first meeting of creditors of W. A. Roderick, electrical engi- 
neer (lately trading as Aneurin Roderick & Co.), at Bridgend, and 
now of 12, Penmaen-street, Swansea, was held on Saturday at Cardiff. 

Liabilities expected to rank £277. 4s. 5d., assets £51. 4s. 7d., deficiency 
£225. 19s. 10d. Bankrupt commenced business as an electrical engineer 
in June, 1904, at Swansea, with free capital of £81. In June, 1905, he 
opened business at Bridgond. А year later he entered verbally into 
partnership with Louis Usher, who the debtor described as an exception- 
ally good workman, with £30 capital. The partnership was dissolved at 
the end of six months, debtor paying Usher £30 and taking over all assets 
and liabilities. Since then he has been trading on his own account. 

Chas. Herbt. Montague Amias Vere (C. M. Vere & Co.), electrical 
engineer, 5, Park-parade, North Finehley, Middlesex, has been 
adjudicated bankrupt. The first meeting of creditors will take place 
on Sept. 11 at 14, Bedford-row, London, W.C., and the public 
examination on Sept. 12 at the Town Hall, Barnet. 

A supplemental dividend of 1s. 2d. will be payable on Sept. 10 at 
29, Manor-row, Bradford, in the failure of A. Blackburn and J. 
Walker (trading as Blackburn, Walker & Co.), electrical and 
mechanical engineers, Upper Lane Mills, Cleckheaton. 


The Medical Electro-Thermic Generator Co. (Ltd.) is being wound 
up voluntarily, and Mr. H. W. Freshwater, 7 and 8, Railway 
Approach, London Bridge, S.E., has been appointed liquidator. 
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Sales by Auction.— Messrs. John W. Morley & Co. have been 
instructed to sell by auction on the premises, 8, Pembroke-villas, 
Pembroke-road, Kensington, London, W., on Sept. 18 and 19, at 
noon, the surplus stock and miscellaneous plant and (finished 
and unfinished) high-class furniture, including electrical accessories 
and lamps, electric and gas light fittings, bells, &. On view day 
prior tosale. Catalogues on the premises and from the auctioneers, 
176, Earl’s Court-road, S.W. Telephone Kensington 1720. See 
also an advertisement. 

By order of the receiver of the Chiswick Ironworks & Erecting Co. 
Messrs. Hibbard & Whittingham will sell by auction on the premises 
(Railway-approach, Shepherd’s Bush, and at the office, 196, Ux- 
bridge-road, W.), on Sept. 25, at one o’clock, the nearly new plant 
and machinery, comprising powerful puaching and shearing machine, 
drilling machine, cold metal saw, duplex lever hand-screwing punch- 
ing machine, two 6 H.P. and one 1 H. p. electric motors, electric air 
blower for forge, air-pressure generating machine for pneumatic 
riveter and accumulator, electric installation in each department, 
&. Catalogues of the receiver (Mr. H. Graham King, C. A.), 17 
and 18, Telegraph-street, London, E.C.; of Messrs. B. A. Woolf & 
Co., solicitors, 28, Abchurch-lane, E.C.; and of the auctioneers, 
17, Union-court, Е.С. See alsoan advertisement. 


Plant, &c., for Sale.—Messrs. Fielding & Platt, engineers, ‘ 


Gloucester, have for sale a second-hand 90 B. H. . Fielding suction 
gas engine, electric lighting type. See advertisement. 

Messrs. Matthews & Yates (Ltd.), Swinton, Manchester, have a 
few electric fans with open type motors for sale. 


Premises to Let.—Mr. Adams, Gattens, Hockley, Essex, has 
conveniently situated oflices to let, suitable for engineers, metal 
dealers, &c. 


CATALOGUES, &c. 

Electric Stoves.—The induced-draught stoves of Messrs. О. С. 
Hawkes (Ltd.), for the electrical beating of rooms and offices, are 
now too well known to need description at our hands. The exten- 
sion of the electric heating load will be as much desired by central 
station engineers during the coming winter as in previous years. 
The circulation of Messrs. O C. Hawkes’ latest electric stove cata- 
logue should help considerably this desirable object, for the number 
of designs and types of stoves and radiators is complete enough to 
satisfy the simplest or the most artistic taste. Judging by prices, 
aleo, the demand should not be entirely confined to the aristocratic 
section of the electricity department consumers. The catalogue is 
of the standard size of the XL publications of 0. C. Hawkes, and 
the illustrations are convincing and;well reproduced. A feature of 
the list is a section dealing with a combination convector (or stove) 
with radiant-heat lamps. | 


Osram Lamps.—The economies of these lamps, which are already 
well known among electric instellation contractors, are set out, 
from independent standpoints, by the Daily Telegraph" and the 
„Standard,“ whose views are embodied in reprints from the 
journals in question. These reprints are being widely distributed 
by the General Electric Co., who have acquired the patents of the 
lamp and are making arrangements on an extensive scale for manu- 
facture in this country. 


Motors and Dynamos.—An attractive pamphlet on the subject of 
induction motors and alternators is being sent out by the British 
Electric Plant Co., Alloa, N.B. The company manufactures a 
standard range of а.с. machines, squirrel cage motors from 75 H.P. 
to 70 H.P., two or three-phase 50 periods, and on any pressure up 
to 500 volts; also multiphase alternators of the revolving field 
type from 100 k. v. a. to 1,000k.v.a. output (85 kw. to 850 kw.). The 
pamphlet is well printed and is put up in a tasteful cover. 


Haulage Gears —With a view to encouraging and assisting 
inquiries for electric haulage gears, Messrs. Mavor & Coulson, Mile 
End, Glasgow, are issuing a printed information sheet containing 
blanks which are to be filled in by inquiring colliery managers. 
Some 26 questions are asked on the sheet, and all appear eminently 
relevant to the subject of haulage machinery. 


Printing Machine Control.—A budget of leaflets is to hand from 
Kohler Bros., 56, Ludgate-hill, London, E.C., dealing with the 
finn's special system of control for printing presses The 
feature of the system is tho use of solenoid-operated switches con- 
trolled from a number of push-button stations. 


Exports of Electrical Goods and Apparatus.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Aug. 28 to Sept. 8, with the ports 
of destination :— 

Aden, £26 (telegraph material) Africa—Beira, £903 (including £63 
telegraph material); Benguella, £50 (telegraph material); Cape Town, 
436; Chinde, £25; Durban, £747 (including £315 telegraph cable); 
Mombasa, £30 (telegraph material); Port Elizabeth, £390; Sekondi, 
£10 (telegraph material) Argentina—Buenos Ayres, £1,024; Rosario, 
£1,419 (including £37 telegraph material). Australasia —Adelaide, £112 ; 


135,950 STEVENS. 


Auckland, £43 ; Brisbane, £22; Christchurch, £805 ; Fremantle, £116; 
Lyttelton, £170 and 9 tons tram points and crossings; Melbourne, 
£1,744; Napier, £13 ; Sydney, £575 (including £100 telegraph material); 
Wellington, £664 (including £89 telegraph material) Belgium —Bruasels, 
£125; Ghent, £150; Ostend, £62. Brazü-Bahia, £214; Rio Janeiro, 
£287. British Guiana —Demerara, £8. Burma —Rangoon, £17. Canada 
Montreal, £60; St. John (N. B.), £17 ; Toronto, £682. Ceylon—Colombo, 
£28 (telegraph material). Chili— Valparaiso, £55. China—Shanghai, 
£288.  France—Boulogne, £198; Paris, £20. Germany Bremen, 
£1,368; Dusseldorf, £19; Hamburg, £48. (Gibraltar, £12. Holland — 
Amsterdam, £269; Rotterdam, #12. Hong Kong, £687. India—Bombay, 
£1,225; Calcutta, £514; Madras, £411. Italy—Genoa, £3,146. Japan— 
Kobe, £3,154 (including £1,034 telegraph cable); Nagasaki, £41; Osaka, 
£1,219; Yokohama, £8,744 (including £3,630 telegraph material). Malta, 
£107. Mauritius. £38, North Atlantic, £6,350 (submarine cable). 
Russia—Batoum, £75 (telegraph material) ; Odessa, £120. St. Helena, 
£10 (telegraph material). Siam —Bangkok, £128. Straits Settlements — 
Singapore, £370. Sweden—Stockholm, £240. West Indies —Trinidad, 
£15. Total £34,155, sgainst £23,864 in the corresponding week last 
year (Aug. 29 to Sept. 4). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nots.—The undermentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary courte. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


June 17, 1907. 
Splicing sleeve or ear for jointing trolley wires, cables, &c. 
Governors for engines of petrol-electric cara. 

15,952 Ріврвоном & BARUCH. Automatic cut out specially for intense 
current. 

15,940 Forster. Trolley-pole holders.“ 

15,945 PuiLLIPSs & Нотсвімв. Insulation of conductors and compounds 
therefor.* 


13,926 Jones. 


13,983 Larix. Storage batteries," 


13,986 Happan. (Bergmann-Elek.-Werke A.-G., Germany). 

ture of metallic filaments. * 
June 18, 1907. 

14,057 Faosr-SuiTH & Stevens, Safety circuit-breaking device for petrol- 
electric cara. 

14,059 Geos. Electric lighting and heating of vehicles. 
for, 6/7/06.) 

14,087 Fortuny. Arc lamps for changing the luminous intensity їп апу 
given direction. (Date applied for, 19/6/06.)*t 

14,099 В.Т .H. Co. (G.E. Co., U.S.) is ances. 

14,100 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for electric con- 
ductor systems. 

14,101 B.T.-H. Co. (Allgemeine Еек.-Ое’., Germany.) Control of wind- 


ing gear. 
June 19, 1907. 
14,150 Brooks & Atstun. Electric ignition sppara'u». 
14,150 Moors & Powrzs. Electrical signallit g apparatus. 
14,162 PLUMSTEAD and Newton & LAWRENCE. Apparatus for igniting gas 


electrically. 
June 20, 1907. 
14,203 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 
14,221 Matson. Electric fuses for use in blasting.* 
14,258 Britisa ImsuLATED & HELSBY Castes and Bartcerr. Telegraph 
sounders." 
14,255 OPPEBMANN. Secondary batteries. 
14,262 Brown. ‘Telegraph apparatus. 
14,263 STowEHAM. Automatic fire alarms. 
14,265 Cowrzn-CoLEs. Insulating compounds and the like. 
14,269 Јонквох & Toocoov, Trolley poles. 
14,286 Мтвтемв, Kusnetzorr & TRECHCINSEL 
rators and motora. 
14,288 B.T.-H. Co. (G.E. Co., U.S.)  Rheoetate. 
14,289 B.T.-H. Co. (Allgemeine Elektricitits-Ges., Germany.) Con- 
trol of electric motors. 
| June 21, 1907. 
14,502 Harpina, PAILLIPS, Jenkins & BORNELL. Appliance for derailing 
| trams on inclines, thereby preventing backward motion . 
14,316 Muckersiz & M'CarLUM. Guards for tramway cars. 
14,560 Cosson, Еговт & DavENPORT. Mercurial contact maker. 
14,562 TippEMaN. Dynamo-electric machines. 
14,568 Lake. (C. M. Thompson Co, U.S.) 
switches.“ 
14,372 Siemens & Нагзке A.-G. Electrolytic winning of z ne from solu- 
lutions of zinc sulphate. (Date applied for, 29/8/06. )* t 
June 22, 1907. , 
14,394 Corrock. Automatic starting and contro'liog device for electric 
mo’ ors. 
14,413 MansHALL, 
14,426 HENNING. 
14,428 GLoysTEIN. 
steamships. 


Manufac- 


(Date applied 


Alternating-current gene- 


Automat'c telephone 


Tension adjustment of electrical brusb gear. 
Testing apparatus for plug fuses.* Ее 
Registering apparatus with electric transmission for 
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14,440 ALLGEMEINE ELEKTRICITATS-GES. Control of electric motors. (Date 
applied for, 25/6/06.)*t 
14,451 THowrsow. (Gesellschaft für Drahtlose Telegraphie m. b. H., Ger- 
many.) Production and detection of electric oscillations.* 
14,461 JACKSON & Jackson. Electric motors and similar machines.” 
June 24, 1907. 
14,552 CowPzR.Corzs. The generation of power. 


June 25, 1907. 

14,567 Eckstein, HgAP & Meus. Electrically operated switches. 

14,572 Haywoop and McKenzig & HoLLAND. witch for electrically 
detecting position of railway pointe. 

14,594 MILLARD. Electric tramcars. 

14,620 SiEMENS-SCHUCEERTWERKE G. M. n. H. Regulation of electric cir- 
cuits. (Date applied for, 26/6/06.)*t 

14,638 Tavron. Medical batteries.“ 

14,649 Wypts & Jzupi. Battery. (Date applied for 28/6/06.)*t 

14,684 Warwick MACHINERY Co. (G.E. Co., U.S.) Turbines. 


June 26, 1907. 

14,715 HATFIELD & Lewis. Are lamp electrodes. 

14,725 Suns Bros. Dynamo Wonzs, (Siemens-Schuckertwerke G.m.b.H., 
Germany.) Electrical potential regulatora.* 

14,759 GazzaRD & Милев. Brakes for tramway cars, &c. 

14,752 & 14,755 Ѕоотт. Protective means for circuits. (Date applied for, 
9/7/06.)*t 

14,756 ZikGENBERG. Secondary batteries. (Date applied for, 10/8/06.)*t 

14,762 ZIEGENBERG. Secondary batteries. (Date applied for, 11/8/06.) 


June 27, 1907. 

14,797 VxRiTYS Liurr8D & Gorr. Boxed switches, fuses and the like.“ 

14,802 van Haca. Magneto electric machines." 

14,818 Fiscuer, Return-current heaters for furnaces. 

14,851 THorps. Prepaid hour meters for electricity. 

14,858 Sig «ENS Bros. Dynamo Wonks. (Siemens Schuckertwerke 
G.m-b.H., Germany.) Compounding alternate-current dypamos.* 

14,859 Згвмакв Bros. Dynamo WORKS & TorLis. Switches.* 

14,847 GEBRUDER Sıemens & Co. Electrodes for search lights. (Date 
applied for, 26/9/06.)*+ 

14,861 LzrrNER. Magnetic clutches. 

14,876 NoxccsratH. Dynamo-electric machines. (Date applied for, 
30/6/05.) 

14,877 Warwick MacHINERY Co. (G. E. Co., U.S.) Turbines. 


June 29, 1907. | 

14,881 Somers & CRcwLEY. New excitant for primary batteries. 

14,905 Lewry. Brakes for tramway and similar vehicles.* 

14,930 Lorrain. (Bolling, Germany.) Connecting together certaiu con- 
ductors of electricity. 

14,955 Torpa & Torpa. Distribution cf electric currents in the three- 
and-more wire systems. 

14,967 GoacHER & Wraca. Apparatus for use in manufacture of earthen- 
ware conduits, 

14,969 Pearson. Safety switch. 

14,990 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control. 

15,009 FELTEN & GulLLEAUME-LAHMEYERWERKE A.G. Alternating-cur- 
reut electromagnets. (Date applied for, 2/4/07.)* t 

15,012 Re SS. Coils for electrical apparatus. 

15,016 Tracey. Facilitating and checking code telegraphy. 

15,017 KuzzL. Incandescence lamps with metal filaments. * 

15,028 Warp & Cooper. Improved construction of electric lamp. 


COMPLETE SPECIFICATIONS. 


1906 SPECIFICATIONS. 


11,657 B.T.-H. Со. (С.Е. Co., U.S.) Electric heatera. 

13,517 Brook & Hirst. Electromagnetically-controlled switches. 

15,790 Stavr. Automatic tell-tale indicators. 

15 818 Newsery & British Prometusus Co. Actuating switches. 

15,949 De Ferranti. Electric furnaces. 

13,9494 Ов FERRANT!. Electricfurnaces. (Date applied for, 18/6/06.) 

14,259 Moscickr. Electric plant for producing chemical reactions. (Date 
applied for, 17/1/06.) | 

14,289 OLDBURY STEEL Conpuits & Surron. Conduit fittings. 

14,501 Fynn. Dynamo-electric machines. 

14,577 Statrer. Circuit-breakers and makers. 

14,589 Fricker. Switch apparatus. 

14,615 ROrRwWELT. Electric railways on the surface contact system. 

14,757 ALBION Motor CAR Co. & Моввлу. Magneto-electric generators. 

14,788 B.T..H. Co. (G.E. Co., U.S.) Current-collecting devices. 

14,816 DautscHE GasoLÜHr IcH A.-G. (Auer- ges.). Metallic incandescence 
bodies for glow lamps. (Date applied for, 28/10/05.) 

15,016 Tiz&wxzv & Martone, Point-ehifting arrangements for electric 
tramways. 

15,154 рв Ferranti. Turbines. 

15,1504 D FERRANTI. Turbines. (Date applied for 3/7/06.) 

15,159 Зівмикз Bros. & Co. & Turner. Method of sighting guns from a 
central station and apparatus therefor. 

15,245 Ronson & Circa. Electric temperature-indicator bearings. 

15,516 В.Г.-Н. Co. (G.E. Co, U.S)  Pneumatically-ozerated electric 
switches. 

15,128 Jox ES. Switches. 

15,512 ЕкоснтметЕВ & Kositzer. Switch for strong and weak currents. 
(Rights not granted.) 

15,587 EsrtER & DRAKE. Ineulators for electric rail or tramwaye. 

15,836 Stave. Indicators especially adaptable for railway and tramway 
service. 


15,910 Marconi’s WinsLEss TELEGRAPH Co. & PRIDDLE. Electric sparking 
mechanism for interns] combustion engiues. 

15,989 TAXI. Speed regulation of continuous-current motors. 

16,011 Inwin. Instrument for observing and recording the instantaneous 
voltage across two points, the current flowing in, or the power 
given to a circuit. 

16,087 SonsrBius. Regulating the speed of asynchronous electric motors. 
(Date applied for, 18/7/05.) f 

16,159 RoLLET. Electric battery zinc. 

16,425 Marks, (Bostróm.) Apparatus for laying electric conductors. 

16,549 Кшт. Device for testing bigh-tension sparks. 

17,295 Mouse & HasELL. Automatic electric fire-alarm. 

17,559 Haunz & A. B. P. ACCUMULATOR Co. Accumulators. 

17,590 PaATTEBSON & Ramsay. Steam turbines. 

17,670 Bassett. Emergency brake. 

17,981 Wetter. (Elektrizitate-A.G. vorm. Schuckert & Co.) Electrolytic 
production and separate collection of gases. 

18,119 Lacy. Dynamos and motors. 

18,120 Lacy. Electric motors. 

18,291 Justice. (Melms & Pfenninger Ges.) Turbines. 

18,365 Brook & Hirst. Metallic cases for motor starters, switches, &c. 

18,486 ALLGEMEINE ELEKTRICITATS-GES. Time and like switches for use 
with electric metering apparatus. (Date applied for, 19/8/05.) 

18,487 B.T.-H. Co. (G.E. Co., U.S.) Electric conductors. 

18,855 Wynne. Heating molten or semi-molten materials by electricity. 

18,842 KNEEN. Tramway and the like pointe. 

19,120 B.T.-H. Co. (G.E. Co., U.S.) Electric motors. 

19,548 B.T.-H. Co. (G.E. Co., U.S.) Electric transformers. 

19,805 Автом. Receivers for wireless telegraphy. | 

19,861 Von PINDTERSHOFEN. Cable conduit for electric mains. 

19,881 De Forest WingLESS TELEGRAPH Ѕүмр. (De Forest.) Wireless 
telegraph systems. 

20,050 ALLGEMEINE ELEKTHICITATS-Gas, Regulating the voltage of alter- 
nating-current distribution systems. (Date applied for,-9/9/05.) 

20,209 LepereR. Metallic glow-bodies for electrical apparatus. 

20,755 Siemens Bros & Co. (Siemens & Halske A.-G.) Conversation 
counters in telephone installations. 


1907 SPECIFICATIONS. 
42 CUNNINGHAM. Time indicator for persons using the telephone. 
99 ALLGEMEINE ELEKTRICITATS-Ges, Alternating-current commutat- 
ing machines the magnet fields of which are excited bythe arma- 
ture. (Date applied for, 29/1/06.) 

287 Sizmens Bros. & Co. (Siemens & Halske A.-G.) Telephone in- 
stallations having central and local exchanges worked by a 
central battery. | 

288 SrEMENS Bros. & Co. (Siemens & Halske A.-G.) Telephone exchanges. 

414 Jumau. Electro-metallurgical production of pure copper. (Date 
applied for, 20/5/06.) 

543 А.-С. Brown, Boveri & Сте. Electric cut-outs. (Date applied 
for, 2/5/06. )t | 

Soc. рез PRoc£DÉs Gin‘powr LA METALLURGIE ELECTRIQUE. Elec- 
tric induction furnacee. (Date applied for, 7/3/06.) 

1,141 Ѕтвлттом & CLAREMONT. Box for lead-cased cables. 

1,201 Marks. (A.-G. fur Automatische Zund und Losch Apparate.) 
Igniting à gas or gaseous mixture by electric sparke. 

1,242 SigMENS-SCHUCKERTWERKE GRS. Alternating - current commutator 
motors. (Date applied for, 20/1/06.) 

1,245 Sremens-ScHUCKERTWERKE Ges, Starting and regulation elec- 
tric motors. (Date applied for, 3/2/06.) l 

1,562 Laxe. (Clerk.) Insulators for conductors. 

1,662 ALLGEMEINE ELEKTRICITATS-GES. Alternating-current commutat- ` 
electric machines, (Date applied for, 23/1/06.) 

2,106 FraxcomBE. Thermal electric contact-making devices. 


COMPANIES’ MEETINGS AND REPORTS. 


—өюо—— 


- BAKER STREET & WATERLOO RAILWAY CO.—Sir Geo. Gibb stated 
atthe meeting on Wednesday that during the past half-year (the second 
half-year of full working) two new stations had been opened. The line 
showed a steady improvement in receipts. The number of passengers 
carried (including season-ticket holders) was 9,936,995. The passenger 
receipts amounted to £61,501, which worked out at an average of 1:49d. 
per passenger. The gross revenue was £63,451, an increase of £18,871 
compared with the December half-year. The gross revenue per mile per 
week had increased from £469 in 1906 to £631 in 1907, which he thought 
was satisfactory. Working expenses (including £3,574 for rates and 
taxes) had amounted to £42,128. Out of that, £16,191 had been spent 
on train working, which worked out at an average of 2:674. per car-mile. 
Traffic expenses had been £10,296, or 16:2 per cent. of gross revenue; 
while the lift expenses amounted to £4,125, or 6:5 per cent. of gross 
revenue. Total working expenses worked out at £495 per mile per week, 
which, considering the very full and frequent service гап, was a low figure. 
The net result of the half-year's working was a credit balance of £6,744, 
which had been carried forward. The directors had given a good deal 
of consideration to the question of constructing the Paddington exten. 
8ion and had come to the conclusion tbat it would be wiser to defer the 
construction of that portion of the line. The company's powers for con- 
structing the Paddington extension would not expire until 1909 as 
regarded purcbase of lands, and not until 1911 as regarded completion of 
the works. The directors proposed to postpone commencement of the 
construction of the Paddington extension antil after Sept. 30, 1908. 
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CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY co.—Sir Geo. Gibb KEARNEY HIGH-SPEED RAILWAY CO. (LTD.) (94,746.)—Reg. Aug. 29 
stated at the meeting on Wednesday that they might now practically | capital £11,000 in 10,000 ordinary shares of £1 each and 20,000 
regard the work of construction as finished. The railway had been | founders’ shares of 18. each, to adopt an agreement with E. W. C. Kearney 
admirably constructed and equipped with an evident determination to let | for the acquisition of certain patents and rights to construct, alter, equip 
the public have the best possible railway whatever it cost, relying that | purchase or otherwise acquire, maintain and work high-speed, light, 
the public would sooner or later take advantage of the superior facilities | service, tube and other railways and tramways, whether operated by elec. 
provided. They had not as yet carried a large traffic, but of course the | trical or other power, and particularly high-speed railways on the Kearney 
line was built to develop a new route, although part of it passed under | system. Е. W. C. Kearney is managing director for 21 years. Reg. 
streets where there was already a large movement of people, and from | office, 17, Old Queen-street, Westminster, S.W 


these he was glad to notice an increasing traffic. McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL 

со. (LTD. 
GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.— At the | (94,747)—Reg. Aug. 29, capital £20,000 in £1 shares, to carry i the 
meeting on Wednesday, Sir Geo. Gibb in moving the adoption of the | business of contractors for power and automatic signalling, railway signal 
report (abstracted in our last issue) said that the total capital expenditure | and interlocking apparatus makers, engineers, manufacturers of and 
up to 30th June amounted to £6,747,715. The balance still to be credited | dealers in pneumatic and electric tools and appliances, & 9,996 of the 
to the contractors (the Underground Electric Railways Co.) on the share | original shares are to be allotted to MoKenzie & Holland, 9,996 to the 
capital amounted to £592,400. The Holborn to Strand section was | Westinghouse Brake Co. First directors are G. Terrell and 8. P. Wood 
expected to be opened for traffic in Dec. next. They had now had the | (nominees of McKenzie & Holland), and J. W. Cloud and A. W. Rendell 
experience ofa full half-year’s working of the railway, and he was glad to (nominee of Westinghouse Brake Co.). S. P. Wood is first managing 
gay that they had found the whole of the construction work and equip- irector. 
ment to be most satisfactory. They had carried 11,953,795 passengers, 
including the estimated journeys of season ticket holders. The passenger 
receipts had been £102,836, and the gross revenue £106,570, which worked 
out at £461 per mile per week. The average receipt per passenger carried 
had been 9d. The working expenses, including £6,063 for rates and taxes, 
amounted to £75,794, of which £30,152 (or 2:474. pet car-mile) was spent 
on train working, Traffic expenses amounted to £18,135 or 28:9 per cent. 
of the gross revenue. Lift expenses amounted to £9,252, or 12:2 per cent. 
of gross revenue. Total working expenses represented £328 per mile per 
week, and he thought they would be well satisfied if they were able to 
maintain that figure, and still more pleased if they could reduce it. The 
working cost averaged 1:514, per passenger carried. The net result of 
the half-year's working after payment of the interest on all the debenture 
stock actually issued and sold to the public showed a deficit of £5,270, 
which the Underground Oo. (under their guarantee) had paid. He thought 
they might say that the railway had made a fair start. 


MERSEY RAILWAY CO.— Mr. Јав, Falconer stated at the meeting on 
Friday that there had again been a substantial increase in all classes of 
traffic. In the latter half of 1902 (the last six months of steam working) 
the total number of passengers carried, including geason-ticket holders, 
was 3,357,000, while during the past half-year the number carried, in- 
cluding season-ticket holders, was 6,686,000. Since the line had been 
electrified the number of passengers had practically doubled. The im- 
provement had been particularly marked in the season-ticket holders. 
The total revenue had increased from £29,470 in December, 1902, to 
£49,892 in the past half-year. With a view to meeting what was an 
obvious demand on the part of passengers travelling by their railwa , the 
board inaugurated a service of motor omnibuses, in connection with the 
line. Anyone acquainted with Birkenhead and the neighbourhood would 
be aware that there was a considerable area not at present adequately 
served by the tramways of Birkenhead Corporation. Unfortunately, the 
Corporation, in the interests of their municipal enterprise, opposed the 
company’s efforts, and the House of Lords, reversing the judgment of the 
Court of Appeal, had decided that they were not entitled to run these 
omnibuses as part of their business. 


YORKSHIRE ELECTRIC POWER CO.—The directors’ report for the 
half-year ended June 30 states that the progress of the company has been 
uniform, and the accounts show a satisfactory reduction in working 
expenses, whilst the sale of electrical energy is approximately double that 
of the corresponding half-year in 1906. During the past half-year agree- 
ments have been made for 600 kw., making a total of 3,122 kw. (4,163 н.р.). 
Au important agreement has beeu made with Electrical Distribution of 
Yorkshire (Ltd.) to take a bulk supply of energy in all districts for which 
the distribution company shall hold electric lighting provisional orders 
within the area of the power company. A supply is already being given 
to the company in Gomersal, and it is expected that a supply will be 
given in other districts at an early date. An agreement for а 49 55 period 
has also been made to utilise the staff of the power company to manage 
and develop the distribution company, which will assist in rapidly build. 
ing up an increasing demand upon the power company for electrical energy. 


STATUTORY RETURNS. 

COUNTY ELECTRIC TRACTION CO. (LTD.)—The capital in return to 
Dec. 31, 1906, is £8,000 in £1 shares, of which 1,050 have been taken 
up. 17s. 6d. per share has been called up and £537. 10s. has been 
received, leaving £381. 5s. in arrears. Mortgages and charges, nil. 


_ EVERSHED & VIGNOLES (LTD.)—The capital in return to June 28 
is £20,000 in £3,000 shares of £10 each, all of which have been taken 
up. £10 per share has been called up and paid on 2,700 and £6. 13s. 4d. 
per share on 300. Mortgages and charges, £14,000. | 


LISBON ELECTRIC TRAMWAYS (LTD.).— Return to July 8 gives capital 
as £1,250,000 in 750,000 ordinary and 500,000 preference shares of £1 
each, of which 594,188 ordinary and 425,553 preference have been taken 
up. EI per share has been called up on 94,188 ordinary and £94,183 
has been received. £925,553 is considered as paid on 500,000 ordinary 
and 425,558 preference. Mortgages and charges, £500,000 debentures. 

LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
In return to June 22 capital is £6,000 in £1 shares, of which 1,764 have 
been taken up. £1 pershare bas been called up on 1,729 shares and 15s. 
per share on 25, and £1,744. 108. has been received, leaving £3. 53. in 
arrears. Mortgages and charges, £1,600. 


MORTGAGES AND CHARGES. 


CONDUIT & INSULATION CO. (LTD.)—Issue on Aug. 22 of a 5 per cent. 
debenture for £250, part of series created same date to secure £500, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees, A debenture of even date, 
securing £500 and ranking pari passu with above as a charge on same 
property, has also been registered. Trustees, A. Holland and W. К 
Comings. No previous issue of same series. 


CITY NOTES. 


— — 


MEMORANDA (Sept. 5.— Bank rate 4j per cent. (since Aug. 15, 1907). 
Price of silver 31,2, —31;,d. per os. Consoles 814—817 for money, 8111— 
8113 for account; 24 per cent. annuities 793—80. Consola Pay Day, 
Oct. 3; Stocks and Shares Continuation Days, Sept. 11 and 25; Ticket 
Days, Sept. 12 and 26: Pay Days, Sept. 13 and 29; Mining Share 
Carry-over Day, Sept. 10. 


ABERDEEN SUBURBAN TRAMWAYS CO.—At the meeting on Friday 
last the chairman (Mr. Geo. J. Walker) complained of the price which 
the company had to pay tothe Corporation for electric energy. If, at 
the termination of the existing agreement, a very substantial redaction 
was not made the company must erect their own generating station. 

BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors have 
declared an interim dividend for the half-year ended June 30 at the rat: 
of 8 per cent. per annum, less tax. 

CHELSEA ELECTRICITY SUPPLY CO, (LTD.)—The directors have 
declared an interim dividend on the ordinary shares for the half-year to 
June 80 at the rate of 4 per cent., payable 16th inst. 

MACKAY COMPANIES.—The regular quarterly dividend of 1 per cent. 
on the preferred and common shares in the Mackay Companies wil 
paid on Oct. 1. The transfer books will be closed Sept. 16 to 30 inolusive. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING co. (LTD.)—The 
directors have declared an interim dividend of 2 per cent. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—The directors 
announce the payment of an interim dividend of 2 per cent. on the 
ordinary “ B " shares. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Sept. 18 а special settling day in and have ordered to be quoted 
£183,632 44 per cent, debenture stock and provisional certificates partly 
paid) for £116,368 43 per cent. debenture stock of the United River Plate 
Telephone Co. (Ltd.) and have also granted a quotation to a further issue 

THOMAS GUNN (I.) (94,29)—R-g. Aug. 27, capital £12,000 | of £07,000 first mortgage 4 per cent. prior lien gold bonds of £100 each of 
in 200 6 per cent. cumulative preference sbares of £10 each and 10,000 the Montreal Water d Power Co. 
ordinary shares of £1 each, to take over the business of a Wholesale, retail!“ UNITED BLECTRIC CAR CO. (LTD.)—For the year ended June 30 the 
and manufacturing ironmonger, electric-lighting engineer, &c., carried on directors have decided to pay a dividend of 5 per cent. on the ordinaty 
by Thomas Gunn, First directors are T. Gunn (permanent managing), shares (less tax), to carry £2,000 to general reserve, to write off £6,1 
T. Н. Gunn апі A. Gann. Кер. office, 34, Fore-street, London, Е.С. for depreciation (including reserve) and to carry forward £5,095. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


—— 


NEW COMPANIES. 


DONCASTER ELECTRICAL CO, (LTD.) (94,732.)—Reg. Aug. 28, 
capital £500 in £5 shares (50 preference), to carry on the business of 
electricians, engineers, suppliers of electricity, &с. J. P. Child is first 
managing director. 

JOHNE. GIBBS & MACLEAN (LTD.) (94,773.)—Reg. Aug. 31, capital £2,500 
in £1 shares, to acquire the business of motor builders and repairers, elec- 
trical, mechanical and general engineers, &c., carried on as Gibbs & 
Maclean, and certain patents granted to J. E. Gibbs. Firat directors, 
M. 7 and J. E. Gibbs (both permanent). Reg. office, l'awcett- 
street, York. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
- ELECTRIC TRAMWAY AND RAILWAY TRAFFIC : cM c o e e I 
| 3 
T R E Ine. AGGREGATE. 
: CEIPTS. Line. W 8 or Dec. 
7 F " g (a) No. of Ашбап Inc. or 
m Week g Ino. AGGREGATE. < weeks, Deo. (a) 
d Line. ended. o or Des, |. | £ | £ -> & & 
*. B (a (No. of] amount Bec 07 | Southend Corporation . Aug. 8 704 - 4, 2 | 1604 - 2371 
4 Dec. (a) South Metropolitan .......... „ 23 939 + 384 33 26,439 + 4,727 
2% 75 South Stagg... r. n 23 90 023. 83 | 29752 j} 1983 
к АЪегйееп Оо касов уз Aug. 23 | 1,654 | - 85 | 13 20,264 |- 75 | ' , " 
M Andrie . , 23 7233 | + 1| 33 | 7368 |- вз | Stalyb'dge, Hyde, . l. d "i " е К | 
s Angio: Argentine. ‚| Sept. 2 15,091 | + 2146 | 35 575,129 |+ 56,919 Stockport Corporation | - 57 ie “© E 
nos Ashton-under-Lyne Corp. Avg. 31 380 | + 1| 23 9,188 |+ 859 | sunderland Corporation { „ | 151 Б 138 | зо 29,367 |- 159 
t. Ayr Corporation ... w 31 365 | + 3| 16 6,494 |— 172 " 471 — 
„ Baker St & Waterloo By... „ 31 9,005 | + 642 9 | 30,615 |+ 8,825 | Sunderland and District aie gg, 2798 632 | + 69; 85 ! 15,81 |+ 1,904 
| Barnaley. TERE » 23 218 - 12 33 5,092 |+ 43 | Swansea Trams ees] „ 23 1,694 | + 689 | 33 | 30,48 + 1,755 
A Barrow .. „ 28 309| — 16| 83 8,595 |- 131 | Swindon Corporation » 28 189 | - 4| .. E РЧ 
2 Bath Electric Trams, Ltd.. , 28 993| — 8135 27,760 |- 1,075 | Taunton ....... » 23 55 - 233 1,461 — 99 
d Birkenhead Corporation .. Sept 1 | 1,12| - 49| ... А " Tynemouth and District . » 23 380 | - 43] 33 8,353 |- 769 
N Birmingham Corporation... Aug. 31 | 6,083 а: 32 | 132,695 "a eside Trams Co . 28 411+ 22 86 16,216 |+ 709 
LM Birmingham & Mid. ...... „ 16 801 Ка 39 26,091 с Victoria, Elec. Supply Co. of July 28 679: + 41 25 ase oa 
Blackburn Corporation ...... „ 98| 1169|- 129 122 | 325193 |+ 1,220 | Wallasey District Council. Aug. 31 941| - 27 22 19.589 + 349 
Blackpool Corporation ...... „ 29| 2,175 — 294 21 31,855 |- 2,253 | Walsall Corporation ........., „ 81 das + 10) 35 | 17,791 |- 299 
Blackpool and Fleetwood .. „ 31] 1,810] - 533 9 18,825 2,955 | Warrington Corporation... „ 22 394 + 20 21 7,990 |+ 306 
— Blackp'lSt. Anne“ e& Lytham - sae n 6 = 5 West Ham Corporation...... „ 29 2,322 - 25 21 ‚5,248 |+ 1,198 
К Bolton Corporation. . ... Sept. 12,321 - 18 | £3 51,392 |+ 29,639 | Weston-super-Mare ......... » 21 424| - 3133 . 4,773 — 525 
> Bournemouth Corporation; Aug. 28 | 2,564| + 12 | 4721 40,311 ( 591 | Wolverhampton Go.. . , 23 480 + 16 33 15,144 + 506 
= Bradford Corporation.. . „ 31 4736| - 115 22 | 101,595 |+ 393 ee Оогрв... өөө „ 28 846 | + 1j 6 6.421 |+ 58 
d Brighton Corporation .. .. . Sept. 1 | 1,962 | - 171 $2 22,086 |- 2,572 | "Worcester .............- Io cat i 11 = 13 4 2 - 266 
E Loue diiit: Carriage... Aug 30 | 5,376 Ea 8 39,167 — 1,080 Yorkshire ¥ W.R. Trams .. Sept. | 1,269 + 205 35 40.331 up bi 
H Burnley Corporation „ 31 1,251 - 30 22 | 26,972 |+ 847 | YorkshireWoollen District. Aug. 23 963! — 9 33 | 31,913 + 1,389 
А Burton Corporation. . . . Sept. 1 800 | -- 32 | 32 6,046 |- 357 (a) These comparisons are with the corresponding period last усаг. * Partly 
= Bury Corporation . . . .. Aug. 25 | 1,931 "T 21 28,652 - e'ectrical. 
Calcutta Tramways Co....... „ 31 {845,522 | 4 R3,514 8 |4376,166 |+ 228,349 | x ———————— - 
Camborne-Redruth ......... з : 148 | + К 2 33356 + i 11 
а Oardiff Corporation „ 31 | 2,239] - p! + 77 
Cevehill... .. „ 23 "es|- 2| 33 | S83 |- 13 COLONIAL AND FOREIGN INVESTMENTS. 
, Central London "Railway .. » 31| 4,240| - 891 9 43,698 |- 1 OTOL ine LATE SO Divi. | Hn 
OharingO.Euston&H'stead |, 3t| 2,48|  .. 923,70 E NI NAME. ` 8 
Chatham & Dist. Lt. Bys....| „ 29 843 — 20 | {35 25,161 |+ 2.021 E рир i Bent à | x». | Boe. | BEET 4 
— City & South London Bis». Sept. 1| 9,88 + 497 9 91,408. | p. 6,57. | m C .. ⁊ | Ee ee sets мы шы 
a Ону of Birmingham . . . . Aug, 23 | 2,740 Se 1) B8 92,794 Si Брета ли High-| Low- 
Ж Colchester Corporation sisis 06. 28 249 | — 10 | .. - she RAMWAYS. 2E s. d. est. | est. 
" Cork Electric iba (ee 29 5144 - 50 | 35 16,251 |- 658 b 4/0 1 decal 15, 5 814 —8 7 | 4 16 3 Ap, Oct| 8i| 8$ 
t Croydon Corporation . „ 30 1,664) - 13 32 | 32,263 |- 1,900] Б 2/9 | Do. 5h per Cent. Cum Pref. | 512—921 4 8 8 | Ја, Jul] es 6 
© Devonport & Dist. Ттатв... ,, 23 523 - 11 83 10,289 |- 159 [St. 6% | Do. Permanent 6% Deb. Stock.. 131 —134 | 4. 9 9]Ju,Dec| -- | - 
ki Dover Corporation . . ... „„ 31 322 — 50 22 5,083 |- 833 | St. | 57 дш. ee. Trame, 95 Den: Я 
ba Dublin & Lucan Railway ... » 30 163 | + 10 9 1,407 |+ 84 (red us 102 —105 | 4 15 0 Ja, Jul T " 
Dudley Stourbridge | € ‚‚ 23 932 | — 46 | 33 8, — 824 Ord. . 824-80 3 2 0 Мау.. | 8i .. 
Dundee „ asas ises 1 28 1,163 | + 19 | 15 17,256 |+ 428 5| 2/6 | Do. 5 per Cent. Cum. Pref. ...... 44—54 | 418 6 My, NY ч 
East Ham Council .. | n 8 966 | - 13 | 23 20,594 |- 424 | St. 44%] Do. 4} per Cent. Db, Prov. т 98 —10) | 4 10 0 Ja, Jul ej 
Exeter Corporation.... ..... . , 30 377 et 22 7,408 et St. 7% | British Columbia El. —132 4 8 6 Ur, Spt 113. |112 
5 Falkirk and District .. ve - z se e z St. 6% | Do. Pref, Ord. Stock .. . .. . 119 —114 | 4 7 6 My, Ny. 
= Gateshead & Dist. Trams...) „ 23 | 1,032] - 20 | 33 33,475 |+ 807 St. | 57 Do. 5% Cum. Perp. Pref. Stock.. 108 —1.6 | 4 11 6 | Ja, Jul (105 .. 
Glasgow Corporation 31 | 17,428 | - 91 | 13 | 227,125 |+ 2,813 | 40 41v Do. 44 per Cent. 1st Mort. Debs.| 100 —103 4 7 3 Ap Oct! : . 
Gloesop . eel p 31 131} — 15 | 35 4,767 |+ 34 | 100 48% | Do. Vancouver Power Debs. . 100 —102 4 в 0 | Ja, Jul 1204 1100 
Gravesend — Northfleet...... „ 23 275 | - 23 | 33 8,146 |- 61 b 3/0 | Buenos аа Belgrano Ord... 4-4 8 9 0 Ap, Oct 4 44 
5; Great Northern & City Rly.| ,, 31 1,498) - 33 9 14,209 |t 103 5 3/0 | Do er Cent. A" Cam: Pref; 4j—5 5 14 0 Ap, Oct. 5 2 
Ё Gt. Northern, Piccadilly, &c. , 31 3,50) ... 9 34,975 eos 5 8/0 Do. 8 5 „ 43— 5 14 0 April ae M 
a et a пон ERROR тое SEU , БЕБИ 00, Брег Cent. Debs. . .. .. . 105 —116 | 4 7 0 Ja, Jul 1082 | .. 
ax Corporation vs - - — - - .| 6° . —1 oe oe 
ыыы e „ gad “iso | = в S | gum |. “soe | RE EA | oad e Ron oe , e e O 3m Jat 
Hastings Elec. Trams Co.... » 29 1801 | + 572 9 12,508 |+ 3,359 Ltd. 92-97 |5 8 O Ja, Jul Be 
Hong Kong.. . . . . Sept. 2 | $7,874 | + $119 | 21 ($270,206 |+ 836,179 | 10 53% | Buenos “Ayres Grand National 55 ’ ) 
Huddersfield ..................) Aug. 31 1,623 | + 29 | 22 35,785 | 1,690 per Cent. Pref. Debs. ....... 99 —103 | Б 7 O Ja, Jul : 
Hull Corporation... | о» 31 2,394 | + 88 22 52,907 |t — 2,991 100 6% | Do. 6 per Cent. 1st Deb. Bonds..| 100 —105 | 6 14 6 | Ap, Oct 102 ; 
Ilford Di»trict Council ...... Sd ss st ais ee n 5! 4/6 Calcutta сае (1 to 187 610)... 73--7; 5 2 8|Mr, Spt 71 E 
Ilkeston District Council. 15 23 153 | - 1 23 3,214 |+ 169 | 100 9/6 er Cent. Cum. Prof. ER 5 — 411 0 Ja. Jul Dod eo 
Ipswich Corporation ......... „ 31 627 | - 67 22 9,658 | - 787 1| 44% Do iV Ist Deb. Stock (red.) .. 102 —106 | 4 Б 0 Ja, Jul 
128 of Thanet Co...... ** 0 E + 30 48 21,051 = 692 B. T d 1155 Electric Tram Shares 16 — 1 Я ii А • as 
Jarrow ee КОНЕ = ae m 33 4,067 - m Sen: cus 
Bley Corporation .. „ 2 185, + "1| 9 | 145 fe вт] 55 Colombo T. Ey Gon, Mc i „ 
xia erminster & District..| „ 23] 147|- 7) 33 | 4044 |- — 198 $1,000 50 year Coup. Вав.. 82 -87 | 515 о Fb, Aug) -- 
Kirkcaldy Corporation ...... $ " z 12 — e Deb. Stock .. 8)—98 6 6 8 Ja, Jul 
Lanarkshire . „„ 29 1.294 + 315 35 | 40,416 |+ — 9,918 b 6% Do. 6 per Cent. B” Ditto .... 78 -82 7 6 0 Ja, Jul. 
Lancashire United.... ..... 4, 28 1.47 + 391 35 | 43,837 |+ 11,193] 5 1/ Lisbon Elec. Trams. Ord. „ 1—1 4 0 O July 
Leamington .. А у, e 192 | - 5 33 5,325 |- 742 | 100 0,7; | Do. 6 per Cent. Cum. Pref. : 1—14 |416 0 Ja, Jail = E 
Leeds Oo ration .. see ds f is sis sti А 8% by. Do. 5 per Cent. Reg. Mort. Deb 95 - 9s 520 Ja, Jul| = T 
Leicester rporation . ЕТА „ 31 2,164 | - 153 9 19,738 |- 523 St. 57 Madras Elec. Trams. 5% Deb. Stk. 96 —59 | Б 1 0 Ja Juli 2: e 
. Leith Corporation .. y „ i 499 | - 75 | |16 8,600 |+ 16 | gt. 44% Montreal St. Ry. Sterling 44 рег , 
` Lincoln Corporation .. „ 31| 134 f 10| 22 2,734 |+ 64 Cent. Debs. (1922) .. . . . . .. 101 —103 4 7 6 | Fb, Aug Gs 
Liverpool Overhead Rly. . Sept. 1| 1,533 + 35| 9 | 15,68 |t 312 gel ey | Perth E. Trams. 1st Mt. Db. Siock! 100 —104 | 4 18 0 (Ја Jul 1033 
Liverpool Corporation Aug. 21 | 11,027 | - 91 31 870,826 |+ 7,256 yz | Sao Paulo Tramway, Light & Power 
тира Го Council . " | кш + n 21 | 657,632 |+ 103,133 Co. $100 Stock | 118-193, 6 19 9 .. 19 se 
ondon Un —— О» 217 + 862 135 | 227,522 1,457 : "m c | 9:8 | 92 
Lowestott .. ТРО MONET 459 | + 11 48 9,567 x 943 .. | 6% Do. 5 per Cent. ‘Ist Mt. $500 pb 024—945 5 6 8 Ju, Dec $ 4 
Maidstone ped et is 2 | 119|- 23 99 2,509 |- 310 
Manchester огрогацов чө s 11617 | - 188 23 | 397,756 |+ 24,089 | 
Mersey Railway «|, 31 1714 + 116 9 | 16401 |+ 1311 ELECTRICITY SUPPLY. 
Merthyr. 23 225 26 33 6,974 359 
| Metropolitan D Dist. Railway Sept. 1 6,633 i 66 9 62,448 M 536 5| 8/0 ItAdelaide Elec. S'ply Co. 6% Cu. Pr. 4- 5 6 0 0} Mr,Spt wo | e 
Metropolitan Bice: ташы Aug 23 5,152 + 1,206 33 151,749 |+ 33,766 10; 4/83 Bombay E. S. & T. 6% Cm. Pf. £8 pd. 78 — 13 | 6 LE is Tiaj 7.4 
Middleton... Sai „„ 23 450 | - 64 33 11,826 |- 290 [Sr. 447 Do. 4h p er Cont Deb. Btk. (red.)) 94 — 9 113 9 Ja, Jul | 951 , 94d 
Nelson Corporation ENT „ 31 149 | — 14 23 3410 |+ 47 5| 6,3 | Calcutta Elec. Supply Ord. (1 to _ 
Newcastle-on-Tyne Corp. » 31 3,500 | - 157 22 91,195 |+ 335 , y E 2 5 3 3 Ap. Oct] .. = 
Newport (Mon.) . » 31 686 — 25 v2 16,027 |+ 1,578 £j 2/3 | Do, (80,001 to 160,000) . 064-7 А" e ex лаа 
Northampton Corporation. „ 30 478 | - 24 | $22 3,885 |- 498 bU 5% City of Wellington Elec. Lit. and 
Oldham, Ashton & Hyde... a B 718 + 4 33 20,0170 |+ 921 | Power 5 per Cent. Reg. 1st Debs. 60 —53 | 414 3 Ja, Jul “> T 
Oldham Corporation эзе. бер. 1 2,167 | + 155 23 45221 | 2,781 5| .. Elec. Ltg. & Trac. Co. of Md 6 
Perth (N.B.) Corporation ...| Aug. 28 177 | — 28 15 2.642 |+ 23 per Cent. Cum, Pref. ............ ?1— 23 we kh Augi .. T 
Perth (W. A.) Elec. Trams... „ 30 1.346 — 71 35 49,533 — 1,666 | St. 57 Do. 6 per Cent. Deb Stcek......... 852 — 935 11 6 Ja, Jul à "s 
Peterborough ........ P ve" ek 143 - 16 | 33 4219 |- 236 | St. 6% | Elec. Supply Co. of „ 
Pontypridd District Coun..| ИЗ "Or ai о d is Cent, Ist Mort. Deb. St.. 944 96115 3 6 Ja,Jul| .. vs 
Portsmouth Corporation ...! M | x } St. 6% ' Indian Elec. Sup. & Trac. Co. Deb. 
Potteries «eee, 23 1.7858 + 96 33 62,211ů + 1,713 ies mu aen i ir en ue 193 —1:6 | 5 13 0 Ja, Jul 
; f » 2l 816 7 ' 35 ul goorlie ес ower ¢ E- 
Preston Corporation ...... 1 ie 2 173 T 7 | i ber Cent. Cum, Pref. n — en Ap, "ct 
Rochdale Corporation ...... gee id $5 Bt. 6% | Madras E. 5. Corp. 6 per Cent. 
Rotherham b ne » 29 633 — 130 | (22 13.150 [+ 1,989 Constn. Deb. St... 91 —97 |5 8 0 Ap,Oct; .. any 
Rothesay ...... 8 „ 293 505 | - 13 33 17,822 |- 615 1 0/6 | River Plate Electricity Co. Ord. B-3 3 6 9 April.. M n 
Salford Corporation es. Sept. 2 | 4,731 | + 119 | 23 | 101737 |+ 2,124 1123 Do. 6 per Cent. non-Cum. Pref... 4—1 |6 0 0 May .| ii - 
Sheerness .. | Aug. 21 83 | - 4| 33 1,0048 |- 72 | St.) 5% Do. 5 per Cent. Deb. Stock ......... 95 —98 |5 2 0 Ja, Jul 
Shefüeld Corporation. ... Sept. 1 | 6,555 | + 32 | 23 | 12«119 |+ 5,296 b| 3/0 ' Rosario Elec. Co. 6% Pref. (1-20,000) 5 —5h |5 9 G |Ap,Uct| 613) . 
Singapore Trams ........ Aug. 31 | $9,054 | +@1,139 | 23 8209,5 519 |+ кон . |ò% | Shawinigan Water & Power 6 per | 
Southampton . . .. ... „ 98] 1,211 X 45 | |. Cent. Bds., Berip .................... 99 —101%! 4 19 0 Ja, Jul 10) 9) 
(a) These comparisons ure with the corresponding period last year. E^ Plus 3 days. * In ealculating the pies ullowance bas been mado for or accrued interest but not 
* Partly electrical. Minus 3 days. 1 Minus 2 days. for redemption, t Ex Dividend. 
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ELEC’ 
CTRICAL SETI SHARE LIST 


Last 
DIVI- zt? y 
a DFND 2 МАМЕ. Price RATE 
Wed., тш DIVIDEND -BUSINESS 
Sept. 4. Wis 
ELECTRICITY $ BD. E. K TO fl 
10 5/0 | Bournemouth & UPPLY. . BEPT. 4. 9 8555 : NAME. Price | КАТЕ 
10| 4/6 | Do Poole Elec, 81 Zr | High- Low- | Wed ^ cares 
10 4% | Do. 44 per Cent, Cum Pret - ora. 94-208 | 010 6 | Me est ELECTRIC ELM dur 
8t. 4Y Do. per ent, Cum. 8 — ose с ат, Sept, i ‚ MANU ЕК 
ә А 4j er € econd Pref. . 48 0 eb, vt  * J „ FACTURING & ls SEPT, 
Sae ne EMI ee 19 = 106 | 6.14 Aug] - 5 &. . 
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NOTES. 


— 9——— 
The Motor Omnibus. 


IF we may judge by the report of the directors of the 
London General Omnibus Co. presented at the ordinary 
general meeting held last week, the electric tramway need 
have nothing to fear from the motor omnibus in localities 
where the traffic is dense, though the latter may be suc- 
cessful enough in localities where the heavy capital expen- 
diture of a tramway would not be justified. The results 
obtained. by the London General Omnibus Co. have been 
awaited with some interest, because of the vast experience 
and hitherto successful working of the company. For many 
years past the reports have been uniformly good, and 
although the margin of profit has been small, the dividends 
have been most satisfactory. On the present occasion, how- 
ever, the dividend is nil, owing to a combination of adverse 
circumstances. For example, the weather has been so very 
bad during the past summer as to cause a serious reduction 
in the number of passengers. There lias heen a reduction in 
the traffic receipts of £59,678. Of this amount £22,400 
was caused by the curtailment of the number of omnibus- 
miles run, as it appeared wiser to withdraw a certain 
number of omnibuses rather than to run them at a loss 


А decline in the average fare obtained accounted for a | 


> 


| further loss of £16,000, 


and there was also a loss of 
£20,700 due to the smaller number of passengers per 
omnibus-mile. 

— 

The future, no doubt, will bring about a better state 
of things when the cutting of fares has been discontinued ; 
but, as far as the motor omnibus is concerned, there appears 
to be no chance at present of this vehicle giving satis- 
faetory financial results, under present. London conditions. 
The remarks of the deputy-chairman were quite: clear 
on this point when he stated in effect that ‘not only 
were motor omnibuses unprofitable at the present time, but 
that they were likely to be so for some little time to come. 
Doubtless it is very largely a question of maintenance. 
That the cost of this item should increase from £52,000 
to £82,000 and £101,000 in two successive half-years 
shows that the importance of maintenance has been some- 


what overlooked by the promoters of the motor onmibus. 


Apparentlv, the same trouble is being experienced else- 
where, for at the meeting of the United German Street 
Tramways Associations at. Mannheim the chairman ex- 
pressed the opinion that motor omnibuses in Berlin 
were unprofitable, except in a few of the busiest streets, 
or in rural parts where no competition with railways 
existed. Those who are financially interested in electric 
tramways may, therefore, feel reassured, and need fear 
nothing at present from the competition of the motor omni- 
bus so long as electric tramway projects are conceived, con- 
structed, equipped and operated on sound commercial lines. 


— — 


Manchester Corporation Electricity Supply. 

ONE of the most interesting British electricity supply 
undertakings is that owned by the Manchester Corporation, 
which originally attracted considerable attention on account 
of its five-wire system of distribution. At the present 
time, two of its most interesting features are the complete 
shutting down of one generating station during the six 
summer months, thus tending to improve the costs of 
generation at the two newer and more efficient stations, 
and the installation of complete sub-stations on consumers’ 
premises where a large power supply is required, as described 
in two of our recent issues. As will be seen from our 
analysis of the accounts, given on another page, the total 
number of units sold during the year ended March 31, 
1907, was 47,564,903, or about 76 units per head of popu- 
lation. This total output is considerably larger than that 
of any other electricity undértaking in this country, but it 
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may be noted that the total electricity consumption in 
Glasgow for the year ended May, 1907, was 51,307,054 
units, or 65 units per head of population. In the latter 
case, however, the tramway supply, amounting to 24,974,056 
units of the above amount, was generated independently by 
the Tramways Committee, so that the Manchester under- 
taking inay still be regarded as our largest and most repre- 
sentative. The total costs of 0°73d. per unit, excluding 
capital charges, for a load-factor of 21:56 per cent., are not 
quite so good as those recorded in the case of one or two 
undertakings with smaller load factors; but account must 
be taken of the fact that the Stuart-street generating station 
does not yet contain its full equipment of plant, and, no 
doubt, better results will be obtained in the course of the 
next year or two. 


Ob ituary.— We regret to record the death, on the 6th inst., 
of Mr. A. Bache, who for 14 years (1884-1898) held the post 
of secretary to the Institution of Mechanical Engineers. 


Wireless Telegraphy—It is reported that the Admiralty 
have decided upon the erection and equipment of a wireless 
telegraph station at Corkbeg, near the mouth of Cork Harbour. 
This station is for the use of the Royal Naval Service, and is 
intended to supersede Roche Point station, which is considered 
to be not quite safely situated. 


Engineering Exhibition at Olympia.—A series of lectures 
has been arranged for the forthcoming exhibition at Olympia. 
Among the subjects are “Gas Engines and Suction-Gas 
Plants, by Mr. Н. Williams; A New Method of Repairing 
Boilers,” by Мг. H. Ruck Keene; “Submarine Telegraphy. 
by Mr. Charles Bright ; “ Ferro-Concrete,” by Prof. Н. Adams; 
and “ Tool Steel,” by Mr. Р. Longmuir. 

Dinner-hour Lectures to Workmen.— Engineering reports 
that recently Mr. Hans Renold distributed some 40 prizes to the 
employés of Messrs. Hans Renold, Ltd., of Manchester, for 
attending during the year a course of technical lectures delivered 
in the works during the dinner-hour. These lectures were 
undertaken by the works manager, Mr. Hellfristch, and occupied 
about half-an-hour on two or three days of the week. They 
dealt with such subjects as the theory of cutting-tools, the ше 
of modern measuring instruments, the properties and treatment 
of material, electrical theory, &c. The average attendance was 
about 75. 

German Electrical Commission.—The Western Electrician 
states that the commission of German electrical experts and 
railroad officials, appointed to tour the United States for the 
purpose of studying American city and interurban transporta: 
tion facilities, sailed for New York from Genoa on August 12th. 
The commission will visit most of the United States, Canada 
and parts of Mexico in a trip that will last three months, aid 
will inspect the high-voltage long-distance transmission lines. 
The second task of the commissioners is to examine the ele: 
trical transportation facilities of New York, Baltimore, Wash- 
ington, Syracuse, Rochester and Chicago. 


“The Principles of Electric Wave Telegraphy.’—We have 
received a letter from Prof. R. A. Fessenden, in which be 
desires to call attention to the following sentence in his US. 
patent 706,736 (1902) in reference to the recent discussion m 
our columns on this subject: — By employing a similarly 
tuned local cireuit in resonance to the periodicity used a the 
sending station, said circuit consisting of a capacity in the form 
of a condenser and an inductance formed by the connecting 
wires placed in shunt across the spark-gap, an increased effect 
is also obtained on account of the oscillations being prolong&- 
Since this discussion has been closed we can only reproduce 
this sentence without comment, and must leave it to OU 
readers to combine it with the letters which have already 3P 
peared in our correspondence columns. 


Accidents caused in Germany by Various Systems of Ligh 
ing.— L Industrie Electrique gives some interesting statistics ? 
the accidents caused by various illuminants during 1906 Ш 
Germany. The following table only takes into accounts 
dents which happened to people; those which caused fires a? 
explosions, but no other serious injury, have been 
excluded :— me 

Nature of Lighting Elec- Petro- Alcohol. Parafüs. Jene. 


— 
Effect of the Tube Railways on Health. 

ТНЕ ventilation of the underground electric railways of 
London has been freely discussed in the daily Press, and 
the effect of the atmosphere upon passengers has often 
been condemned as harmful. Special interest, therefore, 
attaches to the report of an investigation, carried out by 
Dr. G. A. SopER, on the sanitary conditions of the New 
York subway, with particular reference to the effects of 
the air upon the health of the employés. Apparently the 
greatest evil arises from the presence of a considerable 
amount of iron-dust, due, of course, to the wear of the 
rails, wheels and brake blocks, and to a certain extent to 
the iron lining of the tube itself. Even this iron-dust, 
which is mixed with dust of a non-metallic nature whose 
presence is inevitable, did not seem to have any serious 
effect on the health of the employés. The most interest- 
ing conclusion arrived at, however, was that the somewhat 
unpleasant odour and heat of the subway were not in- 
jurious ; on the other hand, the draughts and changes of 
temperature at the stations were considered to be of much 
more importance as regards their effect on health. 


— (sl 


Municipal Telephones. 

THERE has been much municipal shaking of hands over 
the final results of the sale of the telephones at Brighton 
and at Swansea to the Postmaster-General and to the 
National Telephone Co. respectively, for there has been a 
profit in both cases. True, the profit at Brighton might 
have been a considerable loss if there had not been a profit 
of £2,793 over the purchase of stock for the extinetion of 
debt; but, as it is, there will be a sum of £621 for the happy 
ratepayers, even after deducting £1,878 which originally 
came as aid from the rates before the venture was self-sup- 
porting. Old ratepayers who have moved away will wish 


they were back again, and will think with misgiving accident. gas. tricity. leum. "ET 
of the high rate they once paid; whereas new ratepayers | Sung TUE NS o o. eb aedi 
will be congratulating themselves upon arriving at the | Fatal ........ 4l .. 35 .. 197 .. 58 ig .. D 


Calculation shows that 44:4 рег cent. of the fatal irn 

are caused by petroleum, 20:3 by paraffin, 14-3 by gas A nas 

12:2 by electricity. The greater part of the fatal acc” 2 

due to electricity were caused by carelessness, foolhardines 

drunkenness. Only two were actually due to leakage: 
Cable Interruptions and Repairs 


Date of Interruption. Date of Bep" 
Garachico (Teneriffe)—Santa 


right time to benefit by the pecuniary tolls of their pre- 
decessors. At Swansea there will be a sum of at least 
£1,000 as profit, which has created so much surprise that 
former members of the Telephone Committee are receiving 
congratulations from the present members, which is a most 
unusual proceeding. Many hard things have been said of 
municipal telephony, but competition is a good thing, and 


Cruz dela Palma.......... July 12,1906 .. Е 

we hope that with the change of hands the subscribers will Grand Canary—Lansarote .. Sept. 18, 1906 .. = 
' : | Brest—Dakar .............. July 22, 1907 .. 10, 190 

tind their service as good and as cheap as it was before. Kotonou—Libreville ........ July 18, 1907 Sept. ^^ 
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Electric Clocks in Vienna.—According to the Pall Mall 
Gazette, electric clocks, regulated from a central station, are 
being installed in various prominent positions throughout the 
city. In most instances they are fixed on the tall electric 
light poles at the intersections of the principal streets. Each 
clock has four dials, which have no figures for the hours, but, 
instead, black squares for the III., VI., IX. and XII., and 
black strokes for the intermediate hours. The new clocks will 
prove a great boon to the public, it having been always 
exceedingly difficult to ascertain the correct time, no two of 
the present public clocks synchronising. 


Dynamo Firing.— With reterence to the question of dynamo 
firing, it is stated in the Engineer that the Admiralty direct 
that the main and auxiliary circuits in His Majesty’s ships so 
fitted are not to be cross-connected, but that the end of the 
auxiliary circuit is to be kept disconnected from the night 
sight switch-box and insulated. The terminal on the night 
sight switch-box should be covered with a cap. This pro- 
cedure will enable the auxiliary circuit to be joined up and 
used if required, but, being kept disconnected, will, it is con- 
sidered, prevent an earth or short-circuit on the circuit—main 
or auxiliary—in use affecting the other circuit. The work is 
to be carried out by the ships’ staffs. 


Engineering Standards Committee. We have received 
from the Engineering Standards committee a copy of their 
standard specification for limit gauges for screw threads. In 
an appendix to this report are given allowances to compen- 
sate pitch errors and gauges for checking standard screw 
. threads. In order to disseminate as far as possible the infor- 
mation as to how the interchangeability of screw threads may 
be secured, it has been arranged that this particular report 
shall be issued at the specially low price of 1s. net, in the hope 
that it may find its way into the hands of as large a number 
of engineers as possible. It has been further arranged to bind 
up together under the title of “ Combined Reports on Screw 
Threads" the following reports :—“ British Standard Screw 
Threads,” British Standard Nuts, Bolt Heads and Spanners " 
and “ British Standard Systems of Limits for Screw Threads," 
the combined report being issued at the specially favourable 
price of 3a, 6d. net, or 8s. 9d. post free. 


Petrol-Electric Locomotive on the Paris Metropolitan 
Railway.—According to the Railway and Engineering Review 
the engineers of the Metropolitan Underground Railway of 
Paris require some method of conveying the men engaged in 

the repair of the line; also for transport of material during 
"the night, when the ordinary source of electrical energy is 
cut off from the track. А steam locomotive is obviously 
undesirable for this purpose. The use of an electric loco- 
motive driven by storage batteries was considered, but was 
discarded on account of the probable cost of maintenance. 
Finally the adoption of a petrol-electric locomotive, in which 
the power supplied by an internal combustion engine was 
transmitted electrically to the wheels of the machine, was 
decided upon. The engine is a four-cylinder one, developing 
32 н.р. at a normal speed of 1,500 revs. per min. and is direct 
coupled to a four-pole dynamo, the field magnets of which 
comprise four exciting coils with double winding, one series 
and the other of fine wire, through which passes the current 
from a small storage battery. The four electric motors, which 
are entirely enclosed, are of cast steel. 


Electromagnetic Railway Bystem.--The Street Railway 
Journal gives an account of a new electric railway system 
which is being exploited in America. It is said that electro- 
magnets of alternate polarity are placed 22 ft. apart between 
the tracks, and the car carries another magnet whose poles 
span the distance between the track magnets. This car 
magnet is excited by a storage battery and is provided with a 
pole changer which alternates the current in the car magnet 
every time the car travels 24 ft. The mutual effect of the car 
and track magnets is thus to give a progressive magnetic pull 
to the car and produce motion. The air-gap is said to be J in. 
and the storage battery required is reported to be “small,” 
On long-distance railways it is proposed to use a sectional 
third rail instead of storage batteries. No doubt a small model 


made up on this principle would run round an experimental 
track, but the major portion of the power required to propel 
the car must come from the storage battery, and, as the appli- 
cation is an uneconomical one, the battery would have to be 
very large. Other possible complications not explained are 
the hysteresis and eddy current losses in the car magnets and 
the troubles incidental to maintaining an air-gap of this size in 
the streets, especially in the presence of so much magnetism. 


Working of Magnetic Separators.— According to the Engi- 
neering and Mining Journal the method of presenting the 
material to а magnetic separator is quite as important as the 
design and arrangement of the magnet. The usual method is 
to distribute the material in a thin sheet by means of a shak- 
ing tray, a travelling belt, or by spreading it over a magnetic 
drum. The rapidity with which it is passed into the magnetic 
field is a highly important consideration. For example, in 
testing a mixture of magnetite (strongly magnetic), rhodonite 
(feebly magnetic) and blende (very feebly magnetic) on a 
machine of high intensity, it was found that at a certain speed 
of the belt only the magnetite was attracted. Ata reduced 
speed the rhodonite was partially attracted. A further reduc- 
tion caused the rhodonite to be attracted, while the blende was 
still uninfluenced, and a still further reduction caused the 
blende also to be attracted. The size of the particles is also of 
importance. Theoretically, there should be no difference on 
this score, save that a closer adjustment of the distance between 
the magnets and the sheet of ore is possible with evenly sized 
particles, but in practice it is found that reasonably close 
sizing gives the best results in magnetic separation, and in 
well-designed mills this is arranged for, but the treatment of 
the very fine ore is a serious difficulty. 


Submarine Signalling.— In our issue of January 25th we 
published an illustrated article on the Submarine Bell 
System ” of signalling in foggy weather at sea, a system based 
on the use of a microphone and telephone receiving appa- 
ratus. Since this article appeared, considerable progress has 
been made on both sides of the Atlantic with installations of 
the apparatus on important liners and on lightships, and 
over 210 steamships and 56 lightships are now equipped with 
this new aid to navigation in thick weather. A large number 
of the lightships so fitted out are located on the western sea- 
board of the Atlantic near the entrances to Quebec, Halifax, 
Yarmouth, Portland, Boston, New York, Norfolk, &c. On 
the north-west coast of Europe 17 bells have been installed, 
the only British ones being two at the mouth of the Mersey— 
the entrance to the port of Liverpool. Other European equip- 
ments are at Cherbourg, Boulogne, N. Hinder, W. Hinder, 
Maas, Schwonwen, Haaks, Elbe, Kiel, &с. As proof of the 
recognition of the value of the apparatus in official quarters 
we may state that the two new additions to the Cunard fleet— 
the "Lusitania" and the “ Mauretania "—are provided with 
the complementary receiving apparatus (microphone aud tele- 
phone transmitter) and that the two Royal yachts of King 
Edward and the German Emperor are similarly equipped. 
Afterlengthy preliminary trials of the system by the Trinity 
House officials, the Board of Trade have also sanctioned the 
use of the system upon the English lightships under their 
control, and four of these are now to be provided with the 
bell signalling apparatus. The new system of signalling at 
sea during fog is therefore in a fair position for receiving 
trial on a very extended scale, and it is anticipated that the 
claims made for it will be fully realised. As pointed out in 
the closing paragraph of our previous article, if these claims 
are justified the general adoption of the sytem by the mercan- 
tile marine and by the coast and harbour authorities of all 
countries ought to lead to the saving of numberless lives and 
of an immense amount of property at sea. 


ARRANGEMENTS FOR THE WEEK. 
TUESDAY, September 17th. 
IRON AND STEEL INsTITUTE. 


11.0 a.m. Departure from London for the Meeting in Vienna. 
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ELECTRIC TRACTION ON RAILWAYS.* 
IV.—RUNNING CURVES. 


BY PHILIP DAWSON. 
(Continued from page 707.) 


Summary.—In this article the author first considers the construction 
and use of (1) the kilowatt-second curve of a motor, (2) the tractive-force 
speed curve, and (3) the time tractive-force curve from which these two 
are derived. The value of such curves is shown by a practical applica- 
tion to part of the London, Brighton and South Coast Railway. The 
effect of varying the gear ratio is then considered, and the derivation of 
the curve giving the load on the generating station for a given service. 
Polar curves are the most convenient for this purpose, as is shown by an 
actual example. Effect of revolving masses is then considered. 


In the previous article we have considered the prelimi- 
nary methods adopted in choosing the type of motor suit- 
able for any given set of conditions. 

This once effected it becomes necessary to determine 
more accurately whether the motor primarily selected is 
suitable for actually carrying out the work expected of it, 
and for this purpose the first thing required is a set of 
characteristic curves, taken from shop tests, of the motor 
under consideration. For the purposes of this article we 
will take as an example Messrs. Dick, Kerr & Co.’s “ 4a” 
railway motor, curve sheet of which is given below (Fig. 1). 

It is assumed that the weight of train and corresponding 
number of motors (preliminarily fixed upon from the curves 
referred to in the last article) involves each motor being 
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Fic. 1.—Cuaracteristic Curve оғ D.K. 4A RaILWar MOTOR. 

625 VOLTS. 


Diameter of car wheel=42in. Ge ir ratio 43/99 =1°95/1. 


Armature speed 
=M.P.H./0'C688. One turn armature. ч 


Brake test through gear. 


called upon to deal with a load of 20 tons. It inust, of 
course, be clearly understood that the train weight must 
include the electrical equipment, passengers, and ali. 

The curves which are required for our purpose are the 
time speed, the time distance, feet, lbs. and kilowatt curves. 

In order to enable these four important curves to be 
plotted certain preliminary eurvescan be plotted direct from 
the motor characteristic curves, and these greatly expedite 
what is otherwise very tedious work, if anything like accu- 
rate results are required, and for railway work accurate 
results are essential. 

Although in the following description four curves are 
referred to, there are really only three, but it is more con- 
venient for reference to split one diagrain in two parts and 
give each a number. The three curves are :— 

l. A kilowatt speed curve. 

2. A tractive-force speed curve. 

З Time tractive-force curve from which the time speed 
und time distance curve are directly resultant. 

The inotor having been decided upon, it is also assumed 
that the gear retio has been fixed, and for the present investi- 
gation this is taken us 1:1:95, the diameter of the wheels 


* Copyright. All rights of reproduction are reserved. 


being 42in, The influence of gear ratio on the results and 
the method of constructing curves corresponding to different 
gear ratios will be gone into later in this article ; for the 
present we will only discuss the gear ratio referred to above. 

In examining the motor speed curve it will be noticed 
that the maximum current per motor is 300 amperes, and 
that this on the speed curve corresponds to approximately 
27 miles per hour. It will also be seen that a horizontal 
effort of approximately 3,000 lb. corresponds to the current 
of 300 amperes, which we will take as the starting current. 
Therefore, as the tractive effort is practically constant fora 
given current, it will remain constant until the speed of 
27 miles per hour has been reached, when the motor curve 
will be run on. Up to this time the current will have w 
be kept as nearly as possible constant in the case of the 
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Figs. 2, 8, 4 and 5.—Operating Curves for D.K. 4A. Railway Motor for Gear 
Ratios 1:1:5, 1: 1°95, 1:25. Train weight per Motor- 20 Tons. 


continuous-current motors now under consideration by 
running first in series and then in parallel, and by means of 
resistances, or in case of single-phase motors by means of 
varying transformer ratios, as will be seen later when these 
motors are dealt with. It will be assumed that we are 
dealing with a group of two motors which from zero to 
half-speed run in series, and from half-speed to 27 miles an 
hour run in parallel. | 

Therefore, from, say, 0 to 14 miles an hour the kilowatt 
input per motor will be 300 amperes multiplied by half the 

: 19 А 
OK 073 = 9375 kw., and from 14 to 27 
miles an hour, as the motors are running in parallel, double 
the above amount, or 187°5 kw., as plotted on Fig. 2 on the 
curve marked with the gear ratio 1:1:95. From 27 miles 
an hour onward the motor curve will be run on an 
points on this curve can be obtained by transforming the 
amperes into kilowatts as taken from the speed current 
characteristic of the motor. 

The next curve to be drawn is shown in Figs. 8 and 4, 
which, as mentioned before, represent only one curve. <° 
the right of the axis of ordinates is plotted the tram resis- 
tance curve as a function of speed in miles per hour an 


line voltage, or 


Sperd in Mites per liour. 
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pounds per motor. The general question of train resistance 
formule (of which there are a very large number) will be 
considered later; for the purpose of the curve now under 
construction the following formula has been used :— 

R= 5:5 № -rF(0:00086 W + 0:0465 n+ 0:00346 A) V?, in 

which 

R= Total train resistance in pounds. 

W = Weight train in tons of 2,240 Ib. 
n+1= Number of cars in train. 

А == Area of cross-section of train at right angles to 
direction of motors in square feet. For our 
case this area has been assumed at 92 sq. ft. 

V = Speed or velocity in miles per hour. 


From this the values of К (total train resistance in 
pounds) can be calculated for the various speeds and 
plotted as shown in Fig 3. 

The values for a three-car train work out as follows:. 


Е = Tractive resistance to be over- 


V= Speed in miles per hour. come per motor. 


О miles per hour ............ 110 lb. 

T „ 150 „ 
80 „ „„ е 200 „ 
40 „, ОТТЕ 200 ,, 
50 „ о е 850 „ 
60 „ i e 460 „ 


It will also be necessary to plot the additional coasting 
resistance which will be encountered when current is cut 
off and the motors are being revolved by the momentum of 
the train. This cannot be obtained from the motor curves 
we have referred to, as it involves the friction in the motor 
bearings, driving gear and brushes. It can, however, be 
expressed and measured by the amount of energy which 
a traction motor takes to attain and be kept at a given 
speed without exerting any useful torque or tractive effort. 
In absence of data for the motor under consideration we 
will take 100 lb. per motor at a speed of 30 miles per hour, 
whilst for speeds greater or less than this the resistance 
will be taken to vary proportionally. This will enable us 
to draw the coasting resistance curve for one motor as shown 
in Fig. 3, the values of the abscissie having been plotted 
from the train resistance as axis of ordinates. 

Having drawn the train and coasting resistance curve 
per motor, we will now draw in the tractive force speed 
curve for the gear ratio, 1: 1:95, which is derived from the 
curve of horizontal effort on the motor characteristic, the 
only difference being that the factors are horizontal effort 
arid speed instead of tractive force and current. 

It will at once be seen that in order to get the tractive 
effort available for acceleration purposes all we have to do 
in plotting the abscissie (which express the tractive effort 
in pounds) is to measure off from the train resistance per 
motor line, instead of the vertical axis, and that then the 
abscissa measured from the vertical axis will at once 
express the tractive force which is available at any given 
speed for acceleration purposes. As the total tractive 
effort of the motors is constant up to 27 miles per hour, 
the curve indicating the pull available for acceleration will 
up to that speed be parallel to the train resistance curve 
already plotted, the pull of 2,0001b. as abscissa being 
plotted, starting from the starting point of the curve of 
train resistance per motor. After 27 miles per hour, we 
plot the curve from the speed and horizontal effort, curves 
obtained from the motor characteristic curve, a given 
tractive effort corresponding to each speed on the motor 
speed curve when referred back to the horizontal effort 
curve. And thus we obtain the curve plotted on Fig. 4 for 
the gear ratio 1 : 1°95 now under consideration. 

Having plotted the curves on Figs. 2, 3 and 4, let us now 
consider the use which will be made of them and for this 
purpose let us examine what must be done in order to 
obtain a tiine speed curve from a tractive effort curve, and 
ascertain the relations which exist between them. 


The fundamental equation connecting force and mass 1s 
expressed by Е = ma in which F= force in pounds of trac- 
tive effort per motor available for acceleration, m= mass 
to be dealt with per motor, or the total mass of the train 
divided by the total number of motors, and a= the accelera- 
tion produced by the force F. 

Now m= Wy. in which W = weight dealt with per motor 
in pounds and g acceleration due to gravity in feet per 
second per second. 

In our case, therefore, the weight to be dealt with per 
motor having been taken at 20 tons and у= 32:2. 

é 9) ә 
y=! ari 


o2 — 


But in our case the revolving masses of the armatures 
must be allowed for. This may be taken as adding 10 per 
cent. to the mass, or in other words we must multiply the 
above value for M by 11. Hence the real value of M 
which we have to consider becomes 

é 
20 x 2/40 111,530 Ib. 
‚ 32: 

In our time speed eurve it is necessary to express the 
value of a, as a function of the time, and as will be shown, 
this can easily be done. 

Thus, supposing we consider the variation of speed in 
increments of 5 miles per hour, and take two speeds, V, 
and V,, which are separated from each other by 5 miles 
per hour, then we have Va- V,=5 miles per hour - 733 ft. 
per second, and if we call ¢ the time in which the above 
increase of speed of 5 miles per hour has taken place then 


Vi- V. 
we have ^ 2 


10 


=q, or substituting in the equation Е = ma, 


we get for the case we are considering 


eem 
pa i ү, 


or Ft = m(V,— V), 


„ 

or, since = 1, 530, Fe = 1,530 & (Va- VI) = 1,530 x 7:33. 
Or, in other words, F x¢=a constant, and the curve repre- 
sented by this equation is therefore a rectangular hyper- 
bola, which we can now plot in functions of F in pounds 
and ¢ in seconds, as shown in Fig. 5. In the above discus- 
sion it is, of course, assumed that, during the change of 
speed V,— Vz, the acceleration remains constant, and the 
smaller the difference between Vi and Va ће more accurate 
the results will be, although for ovr purpose an interval of 
5 miles per hour is quite accurate enough. We are now 
enabled to construct this hyperbola as shown in Fig. 5, in 
which 1cm. on the squared paper in ordinates has been 
taken to represent five seconds and 1 cm. in abscissæ has 
been taken to represent an effort of 500 Ib. 

Therefore, for plotting the curve with the above scales, 
1.030 X 7°35 
900 x5 
to F in pounds we can obtain £ in seconds, and thus plot the 

hyperbola shown in Fig. д. 

We are now in a position to commence plotting a time 
speed curve for any given run on the assumption we have 
already made. c., the weight of train per motor and type 
and gear ratio of motor. Also from the given time in 
which the run must be accomplished, we know the schedule 
speed, which in this case we will take as 20 miles per hour 
including 20 seconds stops at stations as shown in a 
previous article. | 

We will now start on the speed time curve shown in 
Fig. 6 dividing it into three parts as far as construction 1s 
concerned, i.e., from 0 to 25 miles per hour, from 25 to 50 
miles per hour, and from 30 to 55 miles per hour. 

Starting from the vertical axes of ordinates, we measure 
off in the tractive-force-speed curve, Fig. 4, the average 
tractive force available for acceleration between 0 and 5 


we get Fxt= , and by giving different values 
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miles per hour. This average pull in pounds being ascer- 
tained we consider on the hyperbola in Fig. 5 the ordinate 
in seconds corresponding to this effort, and this gives us the 
abscissa on the time speed согус corresponding to a speed 
of 5 miles per hour, and we proceed in a similar manner 
till we have reached a speed of 25 miles per hour. From 
25 to 30 miles per hour the plotting of the time speed curve 
presents a little more difficulty as the tractive effort curve 
on Fig. 4 does not pass smoothly between these two points. 
We can, however, divide this portion into two curves, each 
of which will be separately considered, i.e., between 25 and 
27 miles per hour and between 27 and 30 miles per hour. 
From Fig. 4 we see that between 25 and 27 miles per hour 
the average accelerating force is as measured 2,830 lb., and 
on the hyberbola Fig. 5 we find that this force of 2,830 Ib. 
correspouds to a period of 4 seconds. But as these 
1 seconds correspond to an increase of 2 and not of 
9 miles per hour, we must only take two-fifths of this 
time, or 2х 4=1:6 seconds, which is the time taken 
for the speed to be increased by 2 miles per hour. The 
average abscisse on the traction speed curve, Fig. 4, 
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Speed time, speed distance curves for D. K. Motor 4A., Gear Ratio 1: 1:95, with 
weight of train 20 tons per motor. 

measured half-way between 27 and 30 miles an hour 
referred to the hyperbola gives a corresponding time of 
5.5 seconds, but as the increase of speed has only been 
3 miles instead of 5 miles per hour we must take as time 
55 X$=38°3 seconds. The remaining part of the time 
speed curve being regular is easily drawn in identically 
the same manner that the first portion was plotted be- 
tween the speeds of 0 and 25 miles per hour. 

We will now draw the braking portion of the curve, 
and for this purpose will assume a constant recardation 
due to breaking, which in the present case has been taken 
at 2 ft. per second per second. The point for ending this 
portion of the time speed curve is fixed as we have pre- 
viously settled the average speed, and as we know the 
length of run (in this case taken as 0°6 miles) we also 
know that the running time will be 88 seconds. 

The accelerating and the breaking curves intersect at A. 
The inclination of the coasting curve is a known quantity 
and is measured by Fig. 3. Аз these quantities are very 
small it may be advisable to draw another hyperbola with 


ordinates 10 times as great, but this can also be done by 


multiplying by 10 the abscisse measured from the 
vertical axis on Fig. 3 to the coasting curve, seeing what 
time this eflort corresponds to on the hyperbola Fig. 5, and 
dividing the time thus obtained by 10. 


It is thus possible to construct the coasting curve, 
although its exact position. e., at what speed coasting is 
commenced—-has not been ascertained. It is now necessary 
tofix this point. For this purpose the easiest way will 
be to measure with a planometer the total area included 
between the acceleration апа breaking curve. 

It is known that the area enclosed by the time-speed 
curve expresses the total length of the run. Hence, if the 
total area measured is too large, all that is necessary is to 
subtract a triangle of such area as to leave the area en- 
closed by the acceleration, coasting and braking curves 
equal to the length of the run. 

Thus, supposing the total area enclosed between the 
braking and acceleration curve measured 90 sq. em,, let us 
ascertain what will have to be the area of the triangle 
(Aca on Fig. 6) which must be taken off in order to realise 
the average speed which is required. The length of the 
required run is 0°6 miles=3,190 ft. Now the scale of ordi- 
nates on Fig. 6 is, — 1 cm. = 5 miles per hour = 7:33 ft. per 
second, and the scale of the abscisse is — 1 cm. = five seconds: 
an area of 1 sq. cm. therefore represents 7°33 ft. per second 
multiplied by five seconds, or 36°65 ft. Therefore the area 
of 90 sq. cm. represents 90 x 5x 733 = 3,200 ft. We have, 


therefore, to deduct 110 ft. our a = 3°03sq.cm. 

5 X 7°33 sq. cm. 
Thus the time speed curve is completed and we will now 
consider the method required in order to plot the time dis- 
tance curve shown in dotted lines on Fig. 6. For this pur- 
pose it will be necessary to add some radiating lines to 
Fig. 5 expressing the distance run at varying speeds from, 
say, 5 to 50 miles per hour, in any given number of seconds. 
It will also be necessary to draw further radial lines half- 
way between each pair of radiating lines giving 5, 10, 15, 
up to 50 miles per hour speeds, because the distance гїп 
between speeds of 0 and 5 miles per hour is the same as 
that which would have been run had a constant speed of 
2} miles per hour been maintained, assuming uniform 
increase in speed during the change of speed. 

Having plotted these miles per hour lines on Fig. 5, we 
ате now in a position to draw our time distance curve as 
shown in dotted lines in Fig. 6. Thus if we look at the 
speed time curve, Fig. 6, we see that it takes 3'8 seconds 
in order to get to a speed of 5 miles per hour, aud the dis- 
tance run will be the same as if an average speed through- 
out of 21 miles per hour had been inaintained for the same 
time, which gives a distance run of 14 ft. 

From 5 to 10 miles per hour the speed time curve shows 
That it takes again 3:8 seconds to realise this, the corre- 
sponding average speed being 7:5 miles per hour, and the 
distance run whilst the speed is going up from 5 to 10 miles 
per hour is 42 ft. The same reasoning shows that for 10 
to 15 miles per hour the distance run is 72 ft. and so on. 
The point where coasting is to begin is given from the 
time speed curve, and this shows that. coasting commence 
when a speed of 35 miles per hour has been reached. 

The length of the run (0:6 mile, or 3,190 ft.) is known, 
hence we know when to start the braking curve fr the 
speed distance curve, and the method of constructing this 
is identical with that for constructing the accelerating 
portion of the time distance curve. The speed at which 
braking is started is known from the speed curve and the 
coasting line can then be drawn in as it connects ther 
two terminal points of the time distance curve. 

We will now proceed with the construction of the 
kilowatt time curve, giving the total kilowatt second: 
absorbed by the run before us. Comparing the speed time 
curve on Fig. 6 with the kilowatt speed curve Fig. 2, we 
see that for up to 14 miles an hour the input per motel 
is 93-5 kilowatts ; and for our purpose we need only ple! 
the kilowatt curve per motor. From 14 to 27 miles 
per hour, as the motors are then in parallel, the amount 
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per motor will be double, or 187 kilowatts. From 27 to 
35 miles per hour we are running on the inotor curve, and 
the kilowatts corresponding to any given speed are taken 
from Fig. 2 from the curve corresponding to the year 
ratio chosen—namely, 1:195. Having thus drawn the 
amount of electrical enerzy which the line has to supply 
per motor we will seek the amount of energy actually used 
in useful work—ze, in acceleration and in overcoming train 
resistance, this being expressed in feet and in pounds. 
This curve shown dotted on Fig. 6 is derived in exactly 
а similar manner, but from the time distant curve on Fig. 6 
and the tractive force curve on Fig. 4. In this case the 
force in pounds is not measured from the vertical axis but 
from the train resistance curve, as all the energy is required 
and not only that utilised foracceleration purposes. lt will 


be seen that between 0 and 27 miles per hour this pull is 
for 27 miles an hour 


constant, being equal to 3,000 lb.: 


SPEED IN METRES PER SECOND 


, УКС, METRES 
Vn KW. SECONDS 


SPEED IN METRES PER SECOND 


In the present case the scales adopted having been :— 

1 cm.=200 ft., 1 em.=500 Ib., 1 cm.=5 seconds, 1 сш. 
—20 kw., the area of the kilowatt seconds curve measured 
in square cms. being designated by A, we have 


=A xX 20 x 5; 


and for the foot-pound curves we have, the area of these in 
square cni. being expressed by B, 


Feet x pounds B x 200 x 500; 


and the efficiency thus measured and calculated for this 
case works out at 65 per cent., the difference between this 
and the motor efficieney (which works out, including gears 
at nearly 90 per cent.) being accounted for by the losses in 
the rheostats at starting. 

The example we have taken has been for а run on the 
level without allowing for any effect of gradients or curves. 


Kilowatt seconds 


Ета. 7.—8РЕЕр AND Loap Curves FoR Runs Іх Вотн DIRECTIONS, WITH THE PROFILE SHOWN FOR A TRAIN CONSISTING OF THREE CARS EQUIPPED 
wirH Ei;ur W.E. 51 Morons. 


Train weight=132 tons. Gear ratio=1 :8'68. Soales: Distance. I cm. 400 metres: Time, I em. 4? seconds; Spoon 1cm.-8 metres per second; 
Tractive effort, 1 cm.=7,20u kg.; Kilowatts, 1 cm. =960 kw.; K. V. A., 1cm. =960 K.V.A 


onward when we get on to the motor curve it decreases, | It may be advantageous at this point to consider what 


until at 1,000 ft. it becomes zero as the current is cut off. 
The ratio of these two areas, the foot-pound and kilowatt 
curves, represents the efficiency of the system. 

To effect this comparison the following must be con- 
sidered :— 


1 kw. second = 1,000 watt seconds. 


1,000 
45, Н.Р. seconds = =: 
746 746 
550 ft. Ib per second. 
The ratio, therefore, giving the efficiency of the system 
is expressed thus :— 


Ft. lbs. as measured 1, 000 x 550 


Total kw. seconds 746 


х 550 ft. lb, since 1 H.. 


Efficiency = 


difference in the time and distance speed curve would have 
been caused by gradients and curves. For this purpose we 
will first examine the effect of a gradient. 


Resistance in pounds per ton due to gradients is expressed 
by the gradient multiplied by 2,240) thus wr a gradient 
of 1 in 50, which is equal to 2 per cent., or 735, the amount 
to be added or subtracted in pounds per ton of weight to 
the figure for tractive effort taken for track resistance and 
acceleration would be 0:02 x 2,240 — 448 Ibs. per ton. 


This assumption is correct in the case of ordinary rail- 
ways, in which under no consideration will a gradient of 
1 in 20 be encountered. Therefore, when a gradient on the 
line is reached, the tractive force necessary to overcome the 
gradient has to be at once taken into consideration and 


DISTANCE IN METRES, 
TIME IN SECONDS. 


DISTANCE IN METRES, 
» TIME IN SECONDS, 
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added to or subtracted from, as the case may be, the values 
of R given by the formule we have already quoted. 
R25:5W +(0:00086 W + 0:0465n + 000346 A) V?. 
When the final speed-time, speed-distance, kilowatt- 
second and foot-pound curves have been determined, these 
must be worked out and should be plotted on the profile of 
the line as illustrated in the diagram (Fig. 7), which shows 
the time-speed and distance and kilowatt, kilovolt ampere 
and kilogram-metre curves worked out for the case of 
a short section of the L.B. & S.C. Railway; this diagram 
has, as will be noticed, in addition to those already 
treated, a kilovolt-ampere curve owing to the fact 
that alternating-current motors are being used, and this 
will be referred to at a later stage in the course of these 
articles. Current has in practice frequently to be keptonafter 
the period of acceleration has terminated, and in order to 
render the reading of the curve more easy it is well to plot 
the speed-time and speed-distance curves in thicker and 
darker lines where current is being supplied to the motor, 
and in lighter and thinner lines where no current 15 on. 


(To be continued.) 


MANCHESTER CORPORATION ELECTRICITY 
ACCOUNTS. 


The report of the Electricity committee of the Manchester 
Corporation for the year ending March 31, 1907, shows that 
the result of the year’s working is a surplus of £26,267 as 
against a surplus of £16,219 in the year 1905-6. Out of this 

lus the sum of £2,352 has been appropriated for extension 
of works for which borrowing powers cannot be obtained, 
and the balance, £28,915, has been carried to the reserve fund. 

The city electrical engineer (Mr. S. L. Pearce) reports that 
during the year the whole of the existing plant has been kept 
in a high state of efficiency, and has given satisfactory results, 
both as regards reliability of supply and freedom from break- 
downs. In consequence of the adoption of a report recom- 
mending the transference during the summer months to 
Stuart-street station of the Dickinson-street load, three motor- 
generators, each of 1,500kw., were ordered and erected at 
Dickinson-street. For Stuart-street a 6,000 kw. turbo-alterna- 
tor has been ordered, to cope with the anticipated increase in 
the load on that station. It is hoped that the new plant will 
be in operation about the end of the year. 

The maximum loads for the year are given below :— 


Lighting and Traction Combined 

power load. load. simultaneous. 
Dickinson-street.... 5,878kw. .. — .. 5,878 kw. 
Bloom-street ...... 5,130 kw. .. 2,91kw. .. 7, 419 kw. 
Stuart-street ...... 6,000kw. .. 6,654kw. .. 12,654 kw. 


The total plant capacities of the three stations are now as 
follows :— 


Dickinson-street ........................ 66 10,100 kw.* 

Bloom- street ————— 7,200 kw. 

Stuart-streelũ eee eoo o oeoeeoto 16,500 kw. 
POUR voro o HERO ERRARE S 33,800 KW. 


The whole of the distributing plant has operated satisfac- 
torily during the past twelve months. The increased load on 
the several sub-stations, together with the more extended use 
of units of a larger capacity, have together substantially 
improved the “ efficiency of conversion.” Owing toan increased 
demand for lighting, power and traction a large amount of 
constructional work has been undertaken. Motor-generators 
having an aggregate capacity of 2,250 kw. have been added to 
the existing sub station plant and several sub-stations have 
been erected on the premises of large power consumers. 

In connection with the tramway extension to Altrincham, 
feeders have been laid, and a large number of ducts have been 
put down for the purpose of linking up Stuart-street and 
Dickinson-street stations, An explosion which occurred on 


Including 2,000 kw. of sub-station plan Boiler capacity 7,000 kw. 


the Victoria-street mains last September, as the result of the 
failure of an old service joint, caused considerable damage and 
many claims were received for personal injuries. With this 
one exception the operation of the distributing network has 
been satisfactory. 

We give below a table showirg the total units sold and an 
analysis of the expenditure, with the total costs for each item, 
1 with the cost per unit sold for last year and for 

5-6. 


1906-7. 1905.6. 
Units sold for private lighting .......... 12,254,563 .. 11,248,739 
Units sold for power .................. 10,431,945 .. 7,006,574 
Units sold for tramways................ 24,786,457 . 22,267,855 
Units sold for public lamps ............ 91,938 .. 94,613 
Total units sold .................. 47,564,903 40,617.78 


The lighting, power and traction units show an inerease of 
18, 49 and 11 per cent. respectively, while the street lighting 
units decrease 8 per cent. The total percentage inerease is 17. 


COSTS PER UNIT SOLD. 


GENERATING Совт. 1906-7. 1905-6. 
OI q £42,283 18 6 .. 0 212d. 02364. 
Oil, waste, &&. 4676 0 2 .. 0:026а. .. 002%. 
Wages and salaries ........ 15,730 5 3 .. 0:078а. .. 009A. 

Repairs and maintenance. 15,127 2 7 .. 0:0764. .. 0070. 
Sundries ................ 893 11 5 .. 0-0054. .. 0008. 
Total generating costs. . . £78,710 17 11 0°397d. 0-441. 
DISTRIBUTION COSTS. 
Wages and salaries ........ £13,182 0 11 .. 0°0664. .. 0084. 
бипагев.................. 1960 6 4 .. 0:010d. .. 001%. 
Repairs and maintenance. 13,116 2 1 .. 0-0664. .. 0094 
Total distribution costs .... £28,258 9 4 0°142d. 0:1884. 
TOTAL WORKS COSTS .... £106,969 7 3 0°639d. 06291. 
MANAGEMENT Costs, &c. 
Rents, rates and taxes...... £27,100 11 5 .. 01374. .. 014 
Salaries, stationery and es- 
tablishment charges 9,393 2 4 .. 00414. .. 0052. 
Insurance, legal charges, &c. 1,337 12 7 .. 0007 d. 0:007d. 
Totalmanagement expenses £37,831 6 4 0-1914. 0-203d. 
TOTAL COSTS (‹ capital 
charges) £144,800 13 7 0-730d. 0-832d. 
CAPITAL CHARGES, &c. " 
Interete кызай £67,054 5 5 . 03384. .. 03%. 
Sinking fund, &c........... 104,044 13 1* .. 0525d. . 0604. 
Instalment of loan repaid to Я 
Public Works Commissioners 5,473 16 2 .. 00284. .. 0-032. 
Total capital charges . £176,572 14 8 08914. 10204. 


TOTAL COSTS (inc. capital 
charges) £321,373 8 3 .. 16214. .. 18524 


INCOME (from all sources) .. £347,640 18 9 .. 175 4d. 1 947d. 


Balance (carried to appro- 
priation account 296,267 10 6 .. 01334. .. 009. 


The costs of generation іп the above table are averages for 
three stations. - The following figures serve to show the difer- 
ence in costs for the various stations, but it must be noted ei 
they are the costs per, unit generated and not units sold, and. 
therefore, do not compare directly with the table above, * 
the units sold only form 74'6 per cent. of the aggregate wi“ 


generated. 
. GENERATING COSTS. 
. . Сов per unit generated. 
Dickinson-st. Bloom: st. gere 


Vf.... КОТ 0-237d. .. 0-1758. .. п, 
Oil, waste, water and stores ...... 0-030d. .. 00134... ; 9110 
Repairs and maintenance ........ 0-1068. .. 00614... 003 al 
Wages and salaries  0-123d. .. 00714. i БА 
i 2⁴² 

eM ĩðv РЕ saws 0-4964. 0:320d. 0 


We also give a table comparing the coal consumption, , 
pounds per unit during 1906-7 with that during 19 0 


Although it will be noticed that there ie а reduction at * 


* Including £40,000 carried to renewals suspense account. 
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three stations, the increase in the price of fuel has counteracted 
any saving at both Dickinson-street and Bloom-street stations. 
Consumption in lbs. per unit. 


1906.7. 1905-6. 
РїеКїпвоөп-в{тее$................. . . . 4°51 lb. 4°64 lb. 
Bloom- street 3°37 lb. .. 347 lb. 
Stuart- street ене оло . 277 lb. 3022 lb. 


The following tables give an analysis of the capital expendi- 
ture up to March 31, each station being dealt with separately :— 


DICKINSON-STREET. 


Total £ per kw. for Per cent. 
ACCOUNT. March 31,1907. each station. of total. 
Land....... S vices Ne £47,545 12 8 447* .. 17°70 
Buildings ..... wawa Sad a cds 52,555 12 8 .. 5:00* .. 20°00 
Machinery ....... Vs e es . . 166,083 15 5 .. 15°62*.. 62-30 
Total. v £266,185 0 9 23.09 10000 
BLOOM-STREET. 
Шала EA £15,082 19 1 .. 2-09 7:3 
Buildings ................. . . . 57,948 3 3 .. 804 .. 291 
Маоһїпегу.................. .. 126,921 1 0 17:60 .. 636 
rr . £199,952 3 4 27°73 100-00 
STUART-STREET. 
EB! ЕСИ 29,981 18 0 . 0:65 2-10 
Buildings о s C ERE 208,099 9 11 .. 12:601 .. 40°04 
Machinery .............. .. . . 300,700 19 2 .. 1818 .. 57-86 
Total! o... £518,782 7 1 31-44 100-00 
STUART-STREET RAILWAY. 
Land o sy 8 . £1,890 8 4 .. — . 2.26 
Viaducts and permanent way . 79,490 0 2 .. — 96-74 
Тоїа1.................... £81,380 8 6 — 100-00 


The low capital costs at Dickinson-street of £25-09 per kw. 
are largely due to the inclusion of 2,000 kw. of sub-station 
plant, which has been housed in existing buildings and requires 
little or no expenditure in the shape of foundations. We 
understand that the comparatively high figure of £31:44 at 
Stuart-street is due firstly to the buildings which are prepared 
for a total of 35,000 kw. of plant, and secondly to the portion 
of the coal railway inside the depót which has also been pro- 
vided for the complete scheme. When the 6,000 kw. turbo- 
alternator is completed, the capital expenditure will fall to £24 
per kw. and lower still, of course, on future extensions of plant. 

The remaining items of capital expenditure are as follows :— 


Total to March 31, £ per Per cent. 
Account. 1907. kw. of total. 
Generating stationsas above £1,069,006 11 9 31:46 .. 45°39 
Distributing stations ........ 304,819 13 7 .. 896 .. 13°10 
BINS PUE MO IS 847,871 10 1 . 2493 36:21 
Mees 54,895 2 0 1:59 .. 2:32 
Motos 20,650 15 4 062 .. 0:90 
Instruments .............. 38,709 0 8 011 .. 016 
joo 0] MEMO ECCE 30,532 0 0 090 .. 1°65 
Cottage property ...... TET 3,992 14 2 012 .. 017 
Office furniture ....... — 2,287 11 O0 0:07 0:10 
Street lighting ............ 578 3 5 — a. — 
TOTAL CAPITAL EXPENDI- 
TURE ...... eren v. 229998973 2 0 68:76 100: 


649 new consumers have been connected to the mains 
during the year, an increase of 89 on the corresponding figure 
for 1905-6. Extensions have been made to many existing 
consumers’ premises. The new lamp connections are equiva- 
lent to 62,872 of 8c.p. and the new motor connections to 
124,762 8c.p. lamps, ог a combined total of 8,027 H.P. as 
against 4,810 H.P. in 1905-6. 

The number of motors out on hire is 764, totalling 9,394 H.P., 
an increase of 1,057 H.P. over the number in 1905-6. 


Niagara Palls.—Power obtained from the falls is being used 
fur supplying current to 50 powerful searchlights, the light 
from these being thrown on to the water and giving a most 
brilliant and effective illumination of the falls. The total candle- 
power is stated to be 1,115,000,000. If the present experiment 
is a success the plant is to be purchased and operated by the 
Americap town of Niagara Falls, at a yearly cost of £600. 

_ * These figures are calculated on a plant capacity of 10,100 kw., which 
ineludes 2,000 kw, of sub-etation plant, 


attack upon single-phase traction for trunk railways. 
of tho electrical equipment are considered in turn. 


pedance. 
than continuous-current motors of the same capacity when considered on 


SOME FACTS AND PROBLEMS BEARING ON 
ELECTRIC TRUNK-LINE OPERATION.* 
BY F. J. SPRAGUE. 


Summary.—In this Paper the author makes а vigorous and detailed 
The various parta 
Conductors, when 
used for alternate currents, suffer loss of current capacity through im- 
Single.phase motors, although effective, are much heavier 


8 thermal basis, and the weight of the complete single-phase equipment 
for a locomotive comes out to be about double. The differences between 
tingle-phase and continuous-current motors are given in some detail. Poly- 
phase motors also are considered by the author to be unsuitable. After 
considering the pros and cons of electric braking, the author discusses 
the various systems of workiug conductors at present available, and 
describes an improved form of under-contact third-rail, designed by Mr. 
Wilgus and himeelf. Recent suggestions to use 15 cycles instead of 25 
cycles show some advantages, but the total weight of single-phase appa- 
ratus on a car will remain much the same. After describing recent 
examples of locomotives, and considering some minor points, the author 
concludes that the field of the single-phase system is on roads with sparse 
traffic, and that where {һе traffic is dense a comparatively high-pressure 
continuous-current system is to be preferred. 


Certain memorable opinions, recently uttered by Mr. E. H. Har- 
riman and other leading magnates in the railway world, regarding the 
need of considerable developments апа the present difficulties of 
operation of the steam railroads, are first referred to by the 
author, who considers that it is evident that the United States 
of America have entered on an era of unequalled expansion, 
and when planning for future developments the steam railroads 
must keep in view the possibility of а change in motive power and 
the adoption to an increasing extent of the use of electricity in some 
form. It is also especially to be noted that while fuel economy, 
not only in the matter of power generation, but also as affected by 
its own transportation (often а most serious matter), must be kept 
in view, capacity is of the first importance. 

Increase of capacity, not only such as is possible and individual 
to electric application, but also such as is common to the larger 
developments of railroads, however operated, means of course 
econoiny in its highest sense, that is, saving in passenger and ton- 
mile operation, assuming that traffic increases at least in proportion 
to capital account, because of increased loads, reduced train crews, 
higher operating schedules, better distribute 1 service, less dead time 
on sidings, less interruptions to schedule and greater freedom from 
accidents. I believe that this question ot capacity will be & far 
greater controlling factor in the electrification of trunk lines than 
that of economy as narrowly measured by the cost of electrical horse 
power. I do not know of a single instance in which electricity has 
been adopted in which this feature has not been paramount, nor 
do I know of a road operated to-day which would sacrifice capacity 
io economy. 

Inerease of capacity is the keynote of all railroad development, 
however rated, for it makes possible an increase of revenue miles 
of freight or passenger traffic which can be carried on a given 
trackage or operative mileage of road, and results in а net com- 
parative economy of cost per ton of freight or passenger moved. 
‘These improvements are all vital, no matter what the motive power, 
and they should ordinarily and naturally precede the application of 
electric power, for it is absolutely certain, except in specific in- 
stances, that if these have not been made before the use of 
electricity is considered, they must be taken up in connection with 
its introduction. | | 

Electricity is no panacea for railroad ills, any more than freight 
and passenger rates arbitrarily determined without regard to cost 
of service is a panacea for the body politic. I know of no business 
in which universal averages as a guide for individual decision can 
be more unfortunately applied, and this is equally true no matter 
what branch of the railroad business is considered. Statistics in a 
way may demonstrate the desirability of wholesale electrification, 
but actually they do not afford the slightest reason for assuming 
that the possible saving in power is of sufficient importance to lead 
to general consideration of electric operation on extended lines with 
sparse traffic, no mat er what systems may be developed. 

This criticism, if it may be so called, was objected to on the score 
that railroads of this latter class, while not properly present subjects 
for electrification, were changing their character, and that in time 
density of traffic would be sufficient to warrant such adoption. 
This is precisely the point of my criticism. There are roads which 
can now properly consider the adoption ef electricity. There are 
others which by no stretch of imagiuation can seriously consider it 
for many years to come. "Why then dilute whatever advantages 
there are in the matter of economy—all of which are needed on 
even the best railroad—by consideration of such as are plainly out 
of present reach of electric equipment: l 
E Abstraci of a Paper read before the American Institute of Electrical 


Engineers. 


D 
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When taking up the question of the adoption of electricity, railway 
officials are met at the outset by an unfortunate and confusing con- 
dition of affairs, largely due to manufacturing rivalries, individual 
partisanship, professional dicta, and gratuitous advice. These are 
in no small measure responsible for an apparent division of the 
engineering world into two camps, alternating and direct current, 
as in the earlier days of electric lighting, a division which it seems 
to me is entirely unnecessary and misleading. 

I do not intend to burden this Paper with statistics or abstruse 
mathematics—one can prove almost anything by them—but just 
here I will epitomise certain conclusions which I think will bear 
he test of time. 

1. Of the two broad lines on which electrification can be con- 
sidered, if increased economy, that is, reduction of operative ex- 
penses by replacing the steam locomotive with an electric one, with 
concentration of prime power and, perhaps, the use of water power, 
be deemed the dominant reason for change of motive power, then 
every wheel in an electrified division should be turned electrically ; 
and the savings effected should pay not only a fair rate of deprecia- 
tion of the total equipment, Lut a satisfactory rate of interest on 
the new capital expended—in fact, a better rate than if spent in 
some other way. 

2. Increase of capacity, both in locomotive haulage, schedule 
speeds, motor car trains and terminal facilities, of a character im 
possible to steam service— all resulting in augmented traffic and 
increased use and capacity of the dead part of the systems, the 
tracks and roadbed — will ordinarily be the more potent influence in 
leading to the adoption of electric operation and will often warrant 
heavy capital expenditures. 

8. Every large road is a problem which must be considered finan- 
eially and technically on its own merits, and in most features other 
than those which without effort can be harmonised its decision will 
be of little practical concern to other roads. 

4. The adoption of electricity will ordinarily begin with those 
divisions where traffic is comparatively dense, and, once adopted, 
the territory over which it can be extended will naturally increase. 

5. Terminal properties in great cities, underground and tunnel 
sections, and heavy mountain sections, where duplication of tracks 
because of extra heavy construction cost is prohibitive, offer an 
immediate field for the serious consideration of electrification. 

6. There cannot now be safely established uny final standard, or 
any single system selected as the best for all roads. "What is the 
best for one might easily be less advantageous for another, and 
there is no valid reason why апу road should adopt something 
fitting to & less degree its particular requirements because of the 
action of some foreign road. 

7. Extraordinary advances have been and are being made, and 
new discoveries are always possible. The limits of none of the 
systems now in use are clearly defined, and it would seem both 
natural and wise that the various manufacturing, technical and in- 
ventive activities should pursue every lead to its logical conclusion, 
for the best will be none too good. 

It is not my intention in the present Paper to investigate railroad 
economies or to formulate any final conclusions in the matter of 
steam railway electrification, but rather briefly to analyse and make 
running comment upon various phases of the problem often dis- 
cussed by engineers, to give some comparative facts as they have 
thus far developed, to describe sundry developments in electric loco- 
motive construction, and to illustrate in some detail features speci- 
fically characteristic of the three typical initial equipments now 
commanding attention. 


Motor Equipments.—In discussing the selection of any system, 
the first thing to investigate is the motor. The working conductor, 
with everything connected to it in transmission or generation, 
although essential, is tributary to the motor and its requirements. 
It is not sufficient that the source of power can be made of any 
desired size, although it is an essential feature; in any case such 
concentrated generating equipment must supply a number of motors. 
What is essential is that the new motor shall have not only certain 
mechanical advantages, to the extent of eliminating the evils of 
reciprocating parts and reducing the cost of upkeep, but above all 
it must have capacity: measured not alone by drawbar pull or 
speed, but by both, and it must be of sustained character, and this 
capacity, to accomplish more than the steam locomotive, must be 
greater than that of the latter. Such capacity should naturally 
be attained, first, by increase of capacity of the individual motor or 
locomotive, and then, when this increase has reached its limit, by 
combining motors or locomotives under а common control by the 
multiple-unit system. 

Limitation of Design.—The designing of electric railway appa- 
ratus is handicapped by certain physical limitations which it is not 
in the power of the designer to change ; for example, gauge of track, 
size and number of drivers, length of rigid wheel base, dead and 
total weights per wheel and axle, clearance of motors above the 
track, permissible speeds of parts, provision for accessibility and 
repairs, and capacity for heat radiation. The electric locomotive, 
when properly designed, provides a drawbar pull of constant 


character throughout the revolution of the driver, it increases to an 
extraordinary degree when necessary, and the capacity of the boiler 
supplied at the central station is ample. On all service, however 
high, continuous capacity of the motor is essential. Capacity being, 
therefore, the keynote of the equipment, I shall discuss at some 
length the characteristics of conductors and motors used with direct 
current and with alternating current. In so far as these comments 
relate to single-phase alternating-current operation, they will in 
some measure be based upon the only existing commercial develop- 
ment of this character now in the United States—that is, upon the 
series-wound, commutating, single-phase motor with compensated 
fields, operated at 25 cycles. Lowering the number of cycles to 
increase the capacity of the single-phase motor, as has been sug- 
gested although not yet developed in commercial practice, of course 
merits serious consideration, and I shall add some comments upon 
this proposed change. 


Behaviour of Conductors.—Both motors and conductors when 
used for direct-current or for single-phase alternating-current, pre- 
sent certain differences of such inherent character that there seems 
no present likelihood of material change, and this conclusion is as 
sound in regard to the motor differences as it isin regard to con- 
ductors. When used for single-phase alternating currents, con- 
ductors offer, by reason of self-induction, an impedance or resistance 
to current materially greater than they present to direct currents. 
This impedance, and the consequent loss of energy at any par- 
ticular potential delivery, depends upon the shape and material 
of the conductor, upon the frequency of alternation, the density 
of current and the power-factor. Under ordinary conditions 
& round copper conductor, say No. 0000 size has at 25 cycles 
an impedance of about 1:6. But with iron or steel conductors 
this impedance is increased many times, because the magnetisa- 
tion of the iron and the self-induction drive the current toward 
the skin of the conductor, so that the body of it is useless, and it 
might as well be а shell of very much less weight. This effect in 
steel rails increases with the quality and with the cross-section of 
the rail. For example, according to the report of the test com- 
mission of the recent International Electrical Congress, on 50 lb. 
traffic rails the ratio of impedance to direct-current resistance at 
25 cycles and 800 amperes is about 5:4, while on 80 Ib. rail this 
ratio with the same current is 9:0, with the curious result that in- 
creasing the cross-section of the rail does not apparently increase its 
actual capacity for carrying single-phase currents. Quite the con- 
trary, of course, is the fact in regard to direct currents, the con- 
ductivity increasing with the cross-section and quality. 


Types of Motor.—Among the many types of motors proposed for 
railway service, four are now being exploited : —Polyphase alter- 
nating-current motor ; single-phase alternating-current motor repul- 
sion type; single-phase alternating-current motor series type; 
direct current. Of these, two, the direct-current and the three- 
phase motors, each have a continuons rate of energy-input, while 
the single-phase motor has an intermittent and variable rate. 
Moreover, there is combined in the single-phase motor two distinct 
functions, those of a motor and a transformer, and the latter cannot 
be entirely eliminated. The result isa reduction in both continuous 
and overload capacities. It is in this particular that the single- 

hase motor, despite a great amount of experimental development, 
bas remained defective ; and while not prohibitive to the extent of 
making it an unworkable machine, its defects are so inherent as to 
place it at a serious disadvantage in individual comparison with 
other types of motors. To attain the pre-eminence hoped for, the 
external advantages in current supply must be very marked, 
In fact, rated in the same manner and under like physical 
conditions, it is only about half as good as the direct-current 
motor. Or to put it another way, the weight of the complete 
single-phase electrical equipment on а car or locomotive, including 
transformers, motors and controlling apparatus, for continuous 
hard service, and with like physical limitations and ventilation, is 
about twice that required for direct-current apparatus. In addition 
to this there is, of course, а material increase in the mechanical 
equipment necessary to carry the electrical apparatus. The reason 
is simple—it is because of the heat generated on account of lower 
electrical efficiency, and the working the fields of the motors at a 
reduced magnetic flux. When considering locomotives, the net 
result is that the total weight of a single-phase alternating-current 
locomotive, with a service capacity equal to that of a direct-current 
locomotive of like armature speeds and permissible temperature 
rise (this temperature rise being the ultimate limitation of a motor 
for continuous service) will easily be from 80 to 50 tons more. Ап 
increase in the total weight of a train amounting to from 8 to 
10 per cent. is, perhaps, not of itself of so much importance, be- 
cause such a difference in net power demand can easily appear for 
various reasons; but a ratio of 2 to 1 in capacity for the limit of 
equipment possible to install within given allowable dimensions and 
number of units is а matter of vital importance. If ап increased 
weight is permissible for any given capacity, there must be some 
ample compensation for it. Of course this is claimed to be the fact 
the single-phase system, but another possible advantage which 
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сире important із the abolition of gearing and bearings, and 
simplification in motor and locomotive construction. Both advan- 
tages can hardiy be hoped for. 

Comparative Weights of Direct current and 25 cycle Single-phase 

Alternating. current Motors.—While testimony is practically uni- 
versal that not only is any single-phase motor, whatever the number 
of alternations, more or less inefticient than a direct-current motor 
of like weight or capacity, the differences of efficiency, excluding the 
losses in the gearing, are variously estimated. The reason for the 
reduced efficiency of the single-phase motor (whatever the actual 
amount, which depends upon a number of factors) is inherent, and 
is due to the transformer action which, by increasing the losses, 
limits the output of the motor. There is an additional loss of con- 
siderable consequence. Electrical efficiency, it must be borne in 
mind, is the ratio between the real output and input. The net input 
is, however, not the product of current and potential, as in а direct- 
current motor, but is affected by the phase-relation, commonly known 
as the power-factor; and when this is below 100 per cent. it means 
that the actual watts input is less than the product of potential and 
current or volt-amperes. To put it another way, the actual current 
input is greater than would be required if the power-factor were 
unity. As ordinarily rated, efficiency does not take account of this 
fact, but the increase of current actually means an increased C?R 
loss, hence greater heating, and a consequent further reduction of 
motor-capacity. 
_ It is well, just here, to point out that an increase of 10 per cent. 
in the amount of current used on a direct-current system, because 
of improper gear ratio, change of schedule, or careless handling of 
equipments by motormen, does not mean that this excess 
energy is dissipated in internal losses in the motors, for these 
may be increased only about 1 percent. The situation in regard 
to the single-phase motor is, however, entirely different, for 
it is subject not only to increased power consumption with its 
proportionate losses because of careless operation, but it also has its 
individual increased internal loss, which is variously estimated to 
be much more than that found in properly designed direct-current 
motors of equal weight and like physical limitations. Much, 
indeed, has been stated and denied on this subject of the relative 
weights and capacities of direct-current and single-phase alternating- 
current equipments. On several occasions І have stated that, 
measured by equal physical limitations in speed and clearances, and 
for the same temperature rise with nstural ventilation, the total 
weight for any given service would be twice as much with the 
alternating. current apparatus as with the direct-current 

Valatin and others have indicated one measure of comparison 
between motors of different makes, types and capacities—the 


‘‘ weight-coefficient"— which for convenience may be expressed by 
the following equation :— 
W eight-coefficient = Nominal rated hor BO power. 
Revolutions x weight in tons 
Let us investigate two motors, respectively for direct and alter- 
nating currents, which for convenience we will call X and Y, both 
standard modern machines. 


Machine. Type. Voltage. Air-gap. Ihr. rating. Weight. 
X .. DC. .. 550 .. 025 . 240 K. r. 5,474 lb. 
Y ..25.2А.С. 225 .. 010 125 H.P. .. 5,827 lb. 


The weights are minus pinions, gear and gear cases. There is a 
difference of less than 3 per cent. in net weights, or about 2'5 per 
cent. in total weights. They can, therefore, be very properly com- 
pared. In passing, I would call attention to the air-gaps, that of 
the direct-current motor being nearly three times that of the alter- 
nating-current motor—a difference of vital importance as affecting 
allowable bearing wear, and the proper working of the armature 
circuits under practical operating conditions. 

The accompanying curves (Fig. 1) show graphically, almost 
startlingly, the comparative speeds, capacities and weight-coeffi- 
cients of these machines, all referred to the time required to 
rise 75 deg. in temperature when operating at full normal potential 
under varying loads and with natural ventilation. Inspection of 
theze curves shows the following comparisons :— 


— 


бб | m 38° ‘Se 529 
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SE "ш 3 бо —— Ес 3 75 8 
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39 min. 285 134 |213 | 500 500 L0 0208 |0101 | 2-06 
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2, 172 95 | 1:81 602 932 0-05 '0104 0038 | 274 
9» 148 81 | 1-83 | 650 1.130 0-57 0:083 0»027 | 3:07 
4,, 137 72 | 1:90 | 670 1,270 | 058 0075 | 0-021 | 3:57 
9» | 132 | 64 | 206 | 690 [1,398 050 0070 0017 | 412 


It is evident, therefore, that a pair of these alternating-current 
motors can handle only about one-half of the total load of the direct- 
current motors, with all the disadvantage of higher armature speed 
and smaller air-gaps; and considering the excess weight of the 


control apparatus, the net load over and above the electric equipment 
would be considerably less than one-half. This general comparison 
is not, во far as the relative characteristics are concerned, indi- 
vidual to this particular size of motor, but seems to be equally 
applicable through a wide range, and indifferently as to the make, or 
whether the alternating-current motor is of the series-compensated 
ortherepulsion type. Furthermore, these differences are seemingly 
so inherent that there is little chance for improvement at 25 cycles. 


Polyphase and Direct-current Motors.—These have similarly high 
weight efficiencies, the former having somewhat the advantage when 
compared with the ordinary type of direct-current motor. 

The polyphase motor, however, is a normally constant-speed 
machine. It can, through a re-arrangement of fields, be run at two 
different speeds, but each is practically a constant one. Or with 
cascade operation and field changing combined there can be three 
running speeds. Polyphase motors have an enormous overload 
capacity, and the fact that they run at synchronous speeds with a 
very small slip, and if the frequency is unchanged will run upgrade 
nearly as fast as on a level, would indicate at first sight excessive 
loads on main and sub-stations. But with suitable provision for 
regulation at the central station, so that with excessive loads the 
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gene will drop in speed, there will, with such speed reduction, 
e not only a temporary cessation of drawing power by the loco. 
motive, but there may actually be a return of energy to the line 
while slowing down. Multiple- unit grouping and operation is 
ordinarily impracticable because of the small slip. In spite of the 
splendid work done by the Ganz Company and the strong support 
of many Italian engineers, I feel that, all things considered, neither 
the 1notor characteristics nor the limitations of overhead construc- 
tion are acceptable for such service and conditions as exist on.our 
truck-line roads. 

On the other hand, considered by itself, the direct-current motor, 
with its high average-weight efficiency, simplicity of construction, 
facility of control, automatie response in torque and speed to vary- 
ing grades and curvatures, and great sustained capacity for enor- 
mous torque at low speed, besides the advantages of epeed ranges 
obtained by motor grouping and the use of а single conductor 
and track return, offers а most effective machine to meet the 
conditions of railway service. During the last two years impor- 
tant developments have taken place in direct-current motor con- 
struction which materially change any preconceived conclusions as 
to its limitations. The introduction of the commutating pole has 
practically eliminated commutator troubles, such as sparking, undue 
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heating and flashing over. This improvement makes possible the 
shunted field addition to the series parallel control of speed, the con- 
struction of motors for operation at much higher potentials, and the 
operation of two motors in series at double potential. An especially 
important development is used on the gearless locomotives built for 
the New York Central Railroad, in which the hitherto invariable 
practice of maintaining a fixity of relation between the armature, 
or rotating part, and the field magnet, or fixed part, has been aban- 
doned ; the armatures are mounted directly on the axle, the field 
magnets forming a part of the locomotive frame, supported by its 
springs and hence movable with regard to the armatures. In this 
construction, therefore, there are no armature or field bearings. 
This locomotive is of the simplest type possible, electrically and 
mechanically; and when operating under conditions for which it is 
properly applicable it has not only the highest weight efficiency, but 
the lowest cost of repairs of any direct-current machine, and much 
lower than is possible for any single-phase locomotive. It is struc- 
turally a natural high-potential machine on account of having but 
two poles. Since the capacity of electrical apparatus depends upon 
the speed at which, with any magnetic flux, the armature con- 
ductors move, this gearless type of locomotive, if used for the slow 
speed and heavy torque required on freight service, can only be 
constructed with reduced weight efficiency as compared with 
geared locomotives; but despite this handicap, there are so many 
special advantages that it can be seriously considered even for this 
service. 

Difference between Direct-current and Single-phase Alternating- 
current Motors.—The present inherent differences between single- 
phase and direct-current motors may be briefly summed up as 
follows; (1) The input of current in one is continuous ; in the other 
intermittent, (2) One has a single frame, the electrical and 
mechanical parts being integral; the other has a laminated frame 
contained within an independent case. Hence there is not equal 
rigidity or equal use of metal. (3) One has exposed and hence 
freely ventilated field coils ; the other has field coils imbedded in the 
field magnets. (4) One has а large polar clearance, and conse- 
quently ample bearing wear; the other has an armature clearance 
of about only one-third as much, and hence limited bearing wear. 
(b) One is operated with & high magnetic flux, and consequently 
high torque for given armature-conductor current; the other 
has a weak field, and consequent lower armature torque. (6) 
One has а moderate-sized armature апа commutator, and runs 
at а moderate speed; the other, with equal capacity, has a much 
larger diameter of armature and commutator, and runs at a 
much higher speed. (7) One permits of & low gear reduction, and 
consequently а large gear pitch; the other requires a higher gear 
reduction, and a weaker goar pitch. (8) The windings of one are 
subject to electrical strains of one character; in those of the other 
the strains are of rapidly variable and alternating character. (9) 
The mean torque of one is the corresponding maximum; the mean 
torque of the other is only about two-thirds of the maximum. (10) 
The torque of one is of continuous character; that of the other is 
variable and pulsating, and changes from nothing to the maximum 
50 times a second. (11) One has two or four main poles only, two 
paths only in the armature, and two fixed sets of brushes; the 
other has 4 to 14 poles, as many paths in the armature, leading 
to unbalancing, and as many movable sets of commutator brushes. 
(12) One can maintain а high torque for а considerable time while 
standing still; the other is apt to burn out the coils which are short- 
cireuited under the brushes. (18) In one, all armature-coil connec- 
tions are made directly to the commutator; in the other, on the 
larger sizes resistances are introduced between the coils and every 
bar of the commutator, some of which are always in circuit, and 
the remainder always present. (14) In one, the sustained capacity 
for a given weight is within the reasonable requirements of con- 
struction ; in the other, it is only about half as much. (15) Finally, 
the gearless type, with armature and field varying relatively to each 
other, is available for one, but this construction is denied to the other. 

Consideration, then, of the characteristics peculiar to each class 
of motor indicates, not that the single-phase motor cannot be used, 
but that if adopted the weight or number and the cost of locomo- 
tives or motors required to do the work must be much greater ; that 
the depreciation of that which is in motion will be much higher; 
and that there will always be an excess weight of fixed amount per 
unit which must be carried irrespective of the trailing or effective 
loads. We must, therefore, in many cases be led to the selection 
ofthe direct-current motor, that motor which has the higher weight. 
capacity, the greater endurance, апа the lower cost per unit of power. 


( To be continued.) 
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Reinforced Ooncrete.—The Street Railway Journal states 
that the reinforced concrete power house which the Stone & 
Webster Engineering Corpn., of Boston, has been building at 
Georgetown for the Seattle Electric Co. is completed. А 
Weber reinforced concrete stack is also to be built. 


FORCES IN THE INTERIOR OF AN ELECTRIC 
CONDUCTOR.* 


BY EDWIN F. NORTHRUP. 


Summary.—The author describes experiments for showing the forces 
existing in the interior of conductors when traversed by а current, and 
considers their magnitude theoretically. These forces tend to make a 
liquid conductor restrict itself, causing the circuit to break if the current 
is sufficiently large. By suitably arranging the circuit the author adds 
pressures in series so that the forces may be utilised to give the measure 
of the current in terms of the pressure produced. 


Some months ago my friend, Carl Hering, described to me a 
surprising and apparently new phenomenon which he had ob- 
served. He found, in passing a relatively large alternating current 
through а non.electrolytic liquid conductor contained in a trough, 
that the liquid contracted in cross-section and flowed up hill length- 
wise of the trough, climbing up the electrodes. With a further 
increase of current he found that this contraction of cross-section 
became so great at one point that a deep depression was formed in 
the liquid with steeply-inclined sides like the letter V. This de- 
pression extended in the case of a liquid metal as deep as бір. 
With a current of constant value the condition was a stable one, 
but the liquid on the inclined surfaces showed great agitation. With 
a still greater increase of current, the depression reached the bottom 
of the trough, thereby rupturing the circuit; this, of course, resulted 
in the liquid flowing together again, and again breaking, a violent 
interrupter being thus formed. He thus concluded that there is a 
limit to the current which it is possible to pass through a liquid con- 
ductor and that this limit may be reached before the volatilisation 
limit. He suggested that the blowing of fuse wires and the action 
of the Caldwell interrupter may, perhaps, be aided by this pheno- 
menon. Mr. Hering suggested the idea that this contraction was 
probably due to the elastic action of the lines of magnetic force 
which encircle the conductor, which lines, he said, acted on the 
conductor like stretched rubber bands, tending to compress it, espe- 
cially at its weakest point. 
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The phenomenon described appeared to the writer to have a con- 
siderable theoretical interest. The theory and the experiments 
described in the following are the results of the writer's analysis of 
the problem. In the development of the theory which follows he 
has been much assisted by the discussions which he had with Mr. 
Hering, who offered many useful suggestions. 

Depression Obtained with a Small Current.—To show the 
phenomenon observed by Mr. Hering, the writer devised several 
laboratory experiments in which mercury was used as the liquid 
conductor. In a thick sheet of hard rubber, about 5 in. square, two 
square holes or depressions were cut. These depressions were about 
iin. deep and 1ўїп. on a side. Their two adjacent sides were 
parallel and about $ in. apart. A channel } in. wide and { in. deep 
was cut so as to connect the depressions. The depressions and 
channel were nearly filled with mercury. Electrodes of brass placed 
in the depressions enabled a storage battery current to be passed in 
the mercury from ore depression to the other through the narrow 
channel. 

It was found that about 800 amperes caused the mercury in the 
channel to depress lengthwise of the channel in the form of a V, 
about $ in. below the general level of the mercury. A small in- 
crease in the current caused the angle of the depression to reach 
the bottom of the channel and rupture the circuit. The liquid 
would again flow together and again rupture, thus forming a slow 
and irregular interrupter. 

The following experiment was then devised by which the forces 
at work could be shown in а more striking manner and with much 
smaller currents. | 

The apparatus shown in Fig. 1 was constructed. This is а box 
made of wood. The box is divided, as shown, into two rectangular 
compartments which are connected by а deep channel. One side 
of the channel was formed of а sheet of transparent mica, so that the 
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height of any liquid in the box could be observed from the side. 
In each end of the box were fastened brass electrodes. 

The interior of this box, thus arranged, was filled to a depth of 
2in. with a liquid alloy of potassium and sodium. The remaining 
space was filled with kerosene oil. The liquid alloy used had a 
good electrical conductivity and a specific gravity but little greater 
than kerosene. Hence, if, when current is passed from one elec- 
trode to the other, їп either direction, forces act to cause the liquid 
metal conductor to depress in the narrow channel, C, a great 
depression should be obtained with a feeble force. It is evident 
that, while the conductor may depress, the level of the oil would 
remain unchanged. The experiment fully realised the results an- 
ticipated. Less than 180 amperes, when passed in either direction 
from one electrode to the other, caused the V.shaped depression 
to extend at least 1ўіп. down. Regulating the current with a 
earbon rheostat enabled the depression to be held at any desired 
vertical depth. This proved that with a fixed current the depres- 
sion formed in the liquid is stable. Fig. 1, drawn in perspective, 
shows the general appearance of what was observed. 

By following Maxwell’s reasoning it is easily seen that the 
strength of field about an infinitely long straight conductor is in- 
versely as the distance from the axis of the conductor. Or if 
TI. T, are the field intensities at distances r, r, from the axis, 
T,/T,=7,/r,. The strength of field surrounding a conductor in the 
electromagnetic system is T —2I/r, I being the current. 

The field intensity within a conductor may be found by consider- 
ing the conductor built up of concentric cylindrical shells, each 
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carrying current at the same density. If I is the current carried 
by the conductor, R the radius of the conductor and r the radius of 
any of the shells, then T,, the intensity at a distance from the axis 
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Experiment to Show the Action of the Field in the Interior of a 
Conductor.—Since in the interior of a solid cylindrical conductor 
the field intensity increases from zero at the axis to a maximum at 
the circumference, a condition exists the reverse of that on the out- 
side of the conductor, where the intensity of the field de-reases with 
the distance from the axis. To show this difference the following 
experiment was arranged. 

A glass tube 14 in. long and З in. inside diameter was fastened in a 
vertical position on a wooden base. In the top and bottom ends of 
the tube, copper discs were fitted. To each of these a lead wire 
was fastened, one passing out of the top and one out of the bottom 
of the tube. Between the top and bottom discs a silk thread was 
tightly stretched and located on the axisof the tube. At the centre 
of the cylinder two small magnets were placed with their south poles 
pointing to the axis and their north poles to the circumference. 

The magnets were fastened together by a light wire frame and 
supported by the thread in such a manner that they might move 
freely in a horizontal plane about the vertical thread as an axis. 
The arrangement described is made clear by referring to the dia- 
gram (Fig. 2). The glass cylinder was filled quite full with a strong 
solution of copper sulphate. А moderate current could be passed 
through the solution between the copper discs without generating gas. 

Ав was expected, the magnets began to rotate as soon as current 
was sent through the liquid. When the current passed from the 
top to the bottom, the rotation was clockwise. Reversing the 
current reversed the rotation. With 5 amperes of current, the mag- 
nets made about two complete revolutions а minute. 
demanded by the distribution of the field intensity in the interior of 
a conductor. For, call т and – т the pole strengths of one of the 
magnets, T, the intensity of the field where m is located at the dis- 
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tance ri from the axis and T, the intensity of the field where — m is 
located at the distance r, from the axis. Then the couple acting to 
turn one of the magnets in а horizontal plane about the axis of the 
conductor is 

P=mnT, -mr T; 


We have found T:=2Ir,/R? and T, =2Ir,/R?, R being the radius of 
the conductor. Hence, P -2Im jui is the couple acting upon 


one magnet, while twice this couple acts to turn the two magnets, if 
these are alike and similarly located in respect to the axis. 

Physical View of the Pressure in the Interior of a Conductor.— 
Let Fig. 3 be а cross-sectional view of the liquid column of Fig. 2. 
Let f represent the section of a small wire, which extends through- 
out the length of the liquid column and parallel to its axis. 
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If the liquid column has а radius R and carries a current I, the 
wire, if located at a distance r from the axis of the liquid con- 
ductor, will be in a field of magnetic force of intensity T, =2Ir/R2. 

If current is passing in the same direction through the liquid con- 
ductor and the wire f, the wire will experience a force which will 
tend to move it across the circular lines of force in a direction to 
bring it toward and parallel to the axis of the liquid conductor. If 
the wire is free to move and the current-density in it is greater than 
the current-density in the liquid conductor, it will so move until it 
coincides with the axis of the liquid column. 

This was proved experimentally as follows: In the apparatus 
shown in Fig. 2 a fine manganin wire of high resistance was placed 
in the liquid column. One end of the wire was fastened to the 
upper copper disc near its circumference and the other end to the 
corresponding point of the lower copper disc. The wire was slightly 
longer than the distance between the discs, and hence hung loose 
between them. It was arranged to have it hang near the circum- 
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ference of the liquid column. When current passed through the 
liquid column a current in the same direction and of greater current 
density also passed through the wire. On making the circuit the 
loose wire was instantly urged from the circumference, and formed 
& bow which bent toward the axis of the liquid column. 

In place now of an actual wire in the inside of the liquid column 
we may picture this liquid column ав being made up of a great 
many filaments parallel to the column. Each filament will be a 
conductor which carries & current proportional to the total current 
and to its own cross-section. All the imaginary conducting fila- 
ments, except the one coinciding with the axis, will be in a field of 
magnetic force, the intensity of the field in which any filament lies 
being proportional to its distance from the axis. All the filaments, 
except the one on the axis, will experience a force which, if free to 
&ct, will urgethem toward the axis of the conducting liquid column. 

From this conception, it is evident that, if the conducting liquid 
column have elastic walls, it will contract 80 as to diminish in cross- 
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section and in consequence increase in length. If the column can- 
not increase in length, it will tend to contract. In other words, 
there will be a pressure at the centre greater than the pressure near 
the surface. This pressure is hydrostatic. Its existence and mag- 
nitude are shown by the following experiment :— 


Experiment to Show Pressure in the Interior of a Conductor.— 
An apparatus was constructed which is shown in section in Fig. 4. 
T is the tube of fibre, and ¢ another tube of fibre having an internal 
diameter of 2:54 em; B and D are brass plugs tightly fitted in the 
ends of the inside tube. Heavy copperterminals enable these plugs 
to be joined to a battery of large current capacity. At the centre 
of the tube, ¢, was placed a fibre ring to reduce the cross-section of 
the tube at one place. The hole in the fibre ring had a diameter 
2R or a radius of 0:685 cm. 

Through the sides of the tube and fibre ring several small holes, 
h, were drilled radially to the axis. The bottom of the annular 
space between the tubes T and ¢ was closed by a fibre piece P. The 
two tubes were then filled with mercury to the level shown in the 
cut. According to the conception given above, when current is 
passing through the mercury column in the tube, t, а hydrostatic 
pressure should exist in it, which is greatest along its axis. Hence, 
as the mobile conductor has no other escape than the hole, H, pro- 
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vided in the plug, D, it should rise in this hole from the pressure at 
the axis, more being at the same time drawn in at the holes, h. 
Sufficient pressure should raise the mercury in the hole H until it 
overflows the upper surface of the plug D, and falls back into the 
well from whence it came. Thus, a continuous stream of mercury 
should flow by the path, through the holes k, up the tube ¢ and the 
hole Н, into the well and thence again to the holes Л. 

In trying this experiment, these results were amply realised. 
With about 1,800 amperes, the mercury flowed in a continuous and 
rapid stream, as described. 

To test the magnitude of the pressure, a glass tube was tightly 
fitted in the hole H, and the mercury column was found to stand, 
with 1,800 amperes, % in. in the tube above the general level of the 
mercury in the well. 

So large a current soon heated the mercury and it was not found 
practicable to keep it on more than a minute or two at a time. Itis 
scarcely necessary to remark that the flow and the rise of the 
mercury is independent of the direction of the current. 

It was thought that iron might be used to increase the induction 
and so get the mercury to flow continuously with less current. The 
previous experiment was modified as follows. 

A disc of soft iron was inserted in the narrow portion of the tube 
t in the manner shown in Fig. 5, a being a vertical section and b a 


horizontal section of the middle portion of the tubet and its fittings. 
A slot was cut in the iron disc parallel to its axis. This slot was 
1:6 mm. wide and extended in radially to the centre of the disc. 
The iron disc was located in the narrow portion of the tube ¢ so that 
the end of the slot registered with one of the holes, h, Fig. 4. It is 
evident that the intensity of the magnetic field in the space of this 
narrow slot should be greatly increased by the presence of the iron, 
also that the conducting mercury filaments in the slot should be 
urged with increased force toward the axis with a resulting greater 
hydrostatic pressure at the axis. 

In trying the experiment, it was found that the force previously 
obtained was about doubled and that with 1,800 amperes the mer- 
согу would rise in the glass tube about 1] in. With 900 amperes 
and with the tube removed, the mercury would flow continuously, 
the heating being now reduced во that the current could be kept on 
for many minutes. 

Law of the Pressure іп the Interior of a Conductor, —This can be 
found by considering any of the cylindrical shells represented in Fig. 6. 
Taking first any of the annular spaces, its ares ів 2xrdr, and assum- 
ing uniform current density, the current it carries is di —92Irdr/R? 
This current is in a field T, such that T,-2Ir/R*. Thus, calling 
dF the force with which the element carrying the current di, and 
of length /, tends to move radially toward the axis, we have 

dF = ld4T, AI Ard / Ri. 
It should be noted that the force dF is distributed so as to act 
normally on a surface the area of which is 277i. Hence, calling 
dg the force per unit of area, or the force intensity acting radially 


inward, we have 
dF / 2ri = д7 -2Drdr| R^. 
This is the intensity of the pressure at distance r from the axis, 
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due to the current in & single annular space of radial depth, dr. It 
is necessary in order to obtain the total intensity g at the distance ғ 
from the axis to take the sum of the force intensities, or 


212 f” Bs 
If І, is the current per unit of cross-section, or the current density 
in the conductor, I?=I,%7?R‘, and we obtain as another expression 


for the pressure 
g-zlXR3-73). . . . . . . . (8) 


The pressure at the centre, where 7=0, is, therefore, equal to the 
area of the cross-section of the conductor multiplied by the square 
of the current density. 

Gravitational Analogy.—It is interesting to compare the forces 
produced by an electric current in a conductor of circular cross- 
section with the forces produced by gravity in tbe interior of an 
infinitely long cylinder of the same radius and section as the elec- 
tric conductor. By so doing the author shows that the hydrostatic 
pressure in the interior of a conductor at any distance r from the 
axis when carrying I electromagnetic units of current is 1:613 x 107 
times the pressure in this conductor, having G grammes of matter 
per unit length, due to gravitational attraction alone. It also ap- 
pears that the attraction due to the electric current, which would 
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act on a unit length of a unit current, is of the same nature and in | unit length of the conductor the total number of lines of force in the 


the same direction as the gravitational attraction which would act 
on a gramme of а matter, but 8,928 times as great, the number of 
units of current per unit of cross-section of the conductor being 
equal to the number of grammes of matter per unit of cross-section 
in & unit of length of the cylinder. 


Graphs.—The leading features respecting the forces discussed 
above are summarised in the curves shown in Fig. 7. The curves 
in full line apply to the cylindrical conductor which is shown in 
cross-section in full line. The curves in broken line and the curve 2 
apply to the conductor shown in broken line, having one-half the 
diameter of the first conductor. In both cases the larger and 
smaller conductor are supposed to carry the same current. Curve 1 
gives the intensity of the field in the interior of the conductor, 
curve 2 the intensity of the field exterior to the conductor. 
Curve 5 expresses the pressure in dynes per square centimetre. 
This pressure is à maximum at the centre and zero at the circum- 
ference. At one-quarter of the distance from the centre to the cir- 
cumference the pressure has diminished but 6} per cent., а fact 
having importance in certain practical constructions. 

When the conductor is diminished in diameter to one-half, its 
area is one-fourth and the current density is increased four times, 


| L Glass Tube 


{ | Coloured Water 


hence it follows from equation 8 that the pressure at the centre is 
increased four times. This is shown by curve 6. The intensity of 
the field in the inside of the conductor is doubled, curve 4. On 
the outside of the conductor the intensity of the field is not altered 
beyond the radius of the larger conductor, curve 2; but in the 
space outside the smaller and inside the larger there is a field the 
intensity of which is given by curve 3. 

nos what has been given, the following deductions are easily 
made. 

Suppose a conductor to have originally a radius R. Imagine the 
conductor to contract in cross-section until its radius becomes aR, 
а being a number less than unity. Further, assume the conductor 
to always carry the same total current I and to preserve a circular 
cross-section. Let а portion of the length of the conductor be called 
l. Then the total number of lines of force in the interior of a length 
l, of the conductor is given by the expression 


ФИ fe 
N= — = ‘ l — (I. 4 
(ch d ч) 
Hence, we conclude that however the conductor may change in 


diameter, the total number of lines of force in its interior remains 
the same, provided the current is always the same, and that per 


conductor is numerically equal to the current in electromagnetic 
measure. 

An inspection of curves 2 and 8 shows that when the conductor 
contracts from а radius R to a radius aR, the current remaining 
the same, lines of force are developed. These all lie in the medium 
around the conductor and their number per length / of the conductor 
is given by the expression Ер 

n 


No- 217 4901106, 1. (5) 
ak T а 
From this, it follows that the total number of lines exterior to the 
conductor is increased when the conductor diminishes in diameter, 
and as the number inside the conductor remains the same we con- 
clade that the coefficient of self-induction of а small wire is greater 
than that of а large wire. 

It may be further concluded that, if the current be maintained 
constant, when the conductor diminishes in diameter, electro- 
magnetic energy is stored up in the medium around the conductor. 

It may be shown that the electromagnetic energy in the interior 
of a length, l, of the conductor is given by the expression 

Т: fÈ ut 6 
- a (6) 


Thus the energy stored in the conductor, as well as the number of 
lines of force, is independent of the diameter of the conductor. 
When the conductor contracts from radius R to radius aR, the 
energy added to the medium is stored in the space occupied by the 
conductor previous to its contraction less the space occupied b 
the conductor after its contraction. The energy so added per lengt 
1 of the conductor is given by the expression 
R 
E-I[ T IIZ og. J. (7) 
Jak 7 a 
The above expressions (4), (5), (6) and (7) are given without 
proof, for they may be readily obtained from the facts stated above, 
and the energy relations given by Maxwell. 


Adding Presswres in Series.—The writer soon perceived that to 
obtain forces of sufficient magnitude to be useful in practical appli- 
cations means should be devised whereby the internal pressure at 
one point in & conductor might be added to that in another point 
and so on. This resul; may be obtained as follows: А cylindrical 
conductor is constructed, which consists of alternate strata of solid 
and liquid, as copper and mercury. This heterogeneous conductor is 
tightly encased in & tube of insulating or high-resistance material. 
In each of the solid portions of the conductor small tubes of insu- 
lating material are placed in & manner to connect the axis of one 
liquid layer with the circumference of the next liquid layer. This 
forms а continuous passage, which goes in steps from the axis to 
the circumference of each liquid portion. A tube from one end 
of this conductor connects with a reservoir of the liquid, and an- 
other tube of glass is raised from the other end of the conductor 
which connects with the end liquid layer, and in which the liquid 
may rise. Heavy copper terminals lead the current, which may be 
direct or alternating, in, and out of, the compound conductor. When 
the electric current flows, the pressures produced at the axes of the 
liquid portions of the conductor add in series and th: liquid may be 
thus raised to useful heights in the glass tube. Fig. 8 shows in 
section such a contrivance which it is evident might serve as a direct 
or alternating.current ammeter of large capacity. А construction 
similar to that described was made and operated, and is а useful 
alternating-current ammeter. 

Fig. 9 shows another embodiment of the same principle. This 
apparatus was constructed, and the calculated height of about 
22 em. to which the coloured water would rise in the tube with 
600 amperes was practically attained. 

It should be noted that the hydrostatic pressure obtained is inde- 
pendent of the axial length of the liquid strata, while the heat 
developed by the current is directly as this length. With this con- 
sideration in mind, the axial lengths of the liquid portions of the 
apparatus shown in Fig. 9 were afterwards reduced to 1:6 mm. 
each. The pressure was not lessened and the cfficieney or cool 
running was greatly iinproved. The theoretical pressure or height 
of mercury that шау be obtained in any particular case may be 
deduced easily from the curves (lig. 7), or calculated from the 


expression 
Ian nAT;?, ° ° ° . (8) 


which is derived from equation (3), when r=0, 22A, the cross- 
section І, —the current density, and n=the number of times the 
pressures at the axis are added in series. 

If C is the current-density per square centimetre expressed in 
amperes and g, is the pressure in pounds per square centimetre, 
and A is the cross-section in square centimetres the expression (8) 


takes the form 
Jp=nAC?/44,479,100. ЕАУ (9) 


In the apparatus shown in Fig. 9, n=10, A 12, C? = 250,000, 
which corresponds to nearly 600 amperes in the conductor. Whence 


872 


THE ELECTRICIAN, SEPTEMBER 18, 1907. 


we get g, =0°067 Ib. per square centimetre or0:482]b. per square inch. 
This pressure should give a rise of 0:88in. of mercury or about 11:9 in. 
of water. The rise obtained with 600 amperes in the apparatus of 
Fig. 9 was about 9in., but this lessened height is due to the fact 
that the mercury itself had to raise some to produce the rise in the 
water. The point to note, however, is that with 600 amperes, the 
apparatus runs cool. Hence we can conclude that with a hetero. 
geneous conductor of 4in. diameter and made up of 1,000 cells, or 
mercury sections of, say, 1 mm. length each, we could obtain with 
800 amperes the large pressure of 43:2 lb. per square inch, and this 
without iron in the circuit. This pressure would sustain a column 
of mercury over 7 ft. high. 


Some Final Remarks.—One is naturally led to inquire if the 
recognition of this force that exists in the interior of electric con- 
ductors and the establishment of its laws of action is likely to 
result in new and useful applications. It is quite certain that this 
force, which depends only on the square of the current and linear 
dimensions, may be used as an accurate measure of the current, 
either direct or alternating. As the forces can be enhanced by a 
proper disposition of iron in the heterogeneous circuit, motors 
without brushes or slip rings may be made operative And re- 
membering that power 18 the product of current and Е.М.Е., it is 
not impossible, even if large operative currents are required, that 
fair efficiencies may be obtained. 

Further thought along an engineering line may bring about 
developments of a unique and useful character. 


THE SUBSTITUTION OF THE ELECTRIC MOTOR 
FOR THE STEAM LOCOMOTIYE. 


In our issues of March 1 and 8, 1907, we gave an abstract 
of a Paper on the above subject, by Messrs. Stillwell and 
Putnam, which was read at a meeting of the American Institute 
of Electrical Engineers. We give below the appendix which 
was added to that Paper, and also an abstract of certain parts 
of the discussion which subsequently took place :— 


APPENDIX. 

Power-House Output and Load Factor.—The report of the 
Interstate Commerce Commission gives the total revenue traffic for 
the entire United States for the year ending June 80, 1905, as 
1,038,441,430 train-miles, of which 459,827,029 is passenger train 
mileage, 546,424,405 freight train mileage, and the unclassified 
balance, 32,189,996, we have assumed to be mail and express train 
mileage. Including the mail and express trains with the passenger 
train service, there is an average of 6:2 passenger and 6:9 freight 
trains per mile of line per day, or approximately seven trains each 
way perday. Using average weights of equipments, as stated in our 
Paper, and average hauls of goods and passengers, and making 
allowances for switching, &c., the traffic amounts to 8,000,000 ton- 
miles per mile of line per annum, of which 600,000 ton-miles are 
in passenger service and 2,400,000 ton-miles in freight service. In 
electric operation these figures will be reduced by the weight of 
engine tenders and a part of the weights on pony trucks. 

To supply electric power for the operation of the steam roads, 
we have assumed that power houses would be located at average 
intervals of 300 miles. This requires a transmission of 150 miles, 
and for this purpose we have employed in our calculations 60,000 
volts. As stated in our Paper, both the distance of transmission 
and the voltage employed are within current practice in plants now 
in commercial operation in this country, under conditions and for 
purposes identical with those contemplated in our Paper. 

In our caloulations we have assumed that passenger trains are 
geared for a maximum speed of 50 miles per hour and freight 
trains 25 miles per hour, on a tangent and level track. We have 
assumed that the average run of passenger trains is 10 miles and 
freight trains 15 miles between stops. With the gear ratios used 
this gives an average speed of 40°5 and 23 miles per hour respec. 
tively. At these speeds the average load on each power station 
supplying 300 miles of line is 1-98 passenger trains and 8:84 freight 
trains, an average of 5°82 trains of both kinds. With equal inter- 
vals between passenger and freight trains respectively, the average 
load on the power house is 2,100 kw., the load-factor is 0°97 and 
the maximum momentary peak is estimated to be 3,000kw. This 
method of operation is shown in Fig. 1. 

The schedule speeds above mentioned include momentary stops 
only. As trains are now operated, the average passenger train, 
owing to stops and delays of various kinds, does not average more 
than 80 miles an hour, and through and local freight trains 
probably do not average more than 12 miles an hour. In Fig. 2 
we have illustrated the result at the power house if trains are 
operated at these modified average spceds. The average load 
remains practically the same as bcfore, while the load-factor is 
reduced to 0°82 and the estimated maximum momentary peak is 


increased to 4,700 kw. Our estimate of the total power-hous« capa- 
city for all the railroads of the United States is 2,100,000 kw., 
which is approximately 8,000 kw. for each 800-mile section. This 
is nearly 50 per cent. in excess of the average load. The generators 
proposed for this power-house equipment have а momentary over- 
load output of 100 per cent. and can carry an overload of 50 per cent. 
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Fic. 1, —_Рожев-Носве Loan, Махгмом AVERAGE SP RE PS. 


Passenger trains, 226 tons, 40:5 miles per hour 273kw. Freight trains, 937 tons, 
23°0 miles per hour 351 kw. Transmission efficiency 90 per cent. Average trains on 
section 5:8. Average power-house load 2, 100 kW. Load- factor 0968 Estimated 
momentary peak 2, 970 kw. 85 per cent. efficiency. 


for several hours. It is evident, therefore, that the average power 
plant provided, after deducting 20 per cent. for reserve, is ample to 
take care of ordinary variations in traffic. 

It is manifestly impossible for railroads to operate their pas- 
senger and freight trains on equal headway. Some roads as а 
matter of convenience despatch freight trains “іп fleets,” and 
cattle and some produce trains must arrive at their destinations 
at fixed times of the day. This method of operation is desirable 
and practicable in steam operation and obviously is objectionable 
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Fic. 2.—Powrr-House Loan, Мік мом AvERAGE BPEEDS. 
Passenger trains, 226 tons, 30 miles per hour 210 kw. Freight trains, 937 tons, 


12 miles per hour 187 kw. Transmission efficiency, 90 per cent. Average trains on 
section 1U'0. Average power-house load 2,140kw. Load-factor 0 823. Estimate) 
momentary peak 4°720 kw, 85 per cent, efficiency. 


in electric operation, as power-house capacity must be provided 
for the maximum number of trains on the division. On the other 
hand, on those roads where traffic is most congested the track 
facilities can best be utilised by equal spacing of trains. When 
this question becomes important, therefore, the natural tendency 
is towards an approximately equal distribution. As the generators 
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included in our estimates have a continuous overload capacity of 
25 per cent., 50 per cent. for several hours and 100 per cent. 
momentarily, and as we have provided an excess of nearly 50 per 
cent. over average demands, the power-house capacity provided 
appears ample for any reasonable variation in the method of operat- 
ing trains. In this connection we wish to call attention to the fact 
that under average conditions freight trains require 25 hours to tra- 
verse the length of line supplied from a single power house; hence, 
if trains are despatched in “ fleets,” а second fleet will begin to draw 
upon the power house as the first fleet passes off, the power-house 
load remaining practically constant. 


Resistance Due to Grades.—In many cases we have found, so far 
ав power- house requirements are concerned, that the additional re- 
sistance, due to grades and curves, can be practically neglected in the 
electric operation of trains. Unlike the steam locomotive, the elec- 
tric motor, under certain conditions, operates at higher efficiency on 
grades and curves than when running free on а straight and level 
track. This is due to the fact that the motor and gear ratio are pro- 
perly selected to obtain the highest average efficiency in operation. 
The effect of this selection throws the load in continuous opera- 
tion on level track below the point of maximum efficiency. In 
ascending a grade the speed is reduced, and within reasonable 
limits this reduction implies an increase in motor efficiency. Again, 
the reduction in speed due to grade, results in a reduction in rolling 
friction and train resistance. These gains are not offset in descending 
grades unless, in addition to gravity, power be used to attain a speed 
exceeding the maximum limit which we have assumed—namely, 
50 miles an hour in passenger service and 25 milesan hour in freight 
service. Theoretically, as long as the grade does not introduce a 


POWER CONSUMPTION DUE TO GRADES 
PASSENGER SERVICE. 300- TON + RAIN INCLUDING ONE 
LOCOMOTIVE. 50 MILES PER HR. DOWN GRADE. 
NO STOPS INCLUDED. SINGLE-PHASE MOTORS, 
MOTOR 88.7 EFFICIENCY. 

TRANSMISSION 00% EFFICIENCY. 


MILES РЕН HOUR AND PER CENT. INCREASE IN POWER IN ELECTRIC OPERATION OVER GRADES 
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resistance in excess of that of tho train friction independent of the 
grade, the energy expended in lifting the train will be recovered in 
overcoming train friction in going down grade. If the ascending 
and descending speeds are equal, the onergy consumption will be 
the same per ton-mile as on a straight and level track of the same 
length. If the ascending speed is reduced, as it is in the case of the 
series motor, the total watt-hour consumption will also be reduced. 
In Figs. 8 and 4 we have plotted the effect of grades upon power 
consumption in both passenger and freight service. In order 
to keep this discussion distinct from the question of motor and 
transmission efficiencies, we have assumed a motor efficiency of 85 
per cent. in all cases and 90 per cent. transmission efficiency. All 
power calculations are carried back to the power house, and that 
portion of the recuperated energy which cannot be utilised by the 
train auxiliaries has been returned to the power house at 90 per 
cent. efficiency. Extra electric locomotives are added as needed 
With the train weights employed, it will be noted from an inspec- 
tion of these curves that the power consumption over grades is 
less than it is over straight and level track in passenger service for 
all grades less than 0°55 per cent., and in freight service less than 
0:85 per cent. Comparatively few lines are absolutely level, but, on 
the other hand, the aggregate mileage on grades exceeding 0°5 per 
cent. is relatively small. It is believed, therefore, that the general 
result ав to power consumption will be very close to that required 
over straight and level track. Nevertheless, as stated in our Paper, 


we have added to our calculations of energy required 10 per cent. 
in the case of passenger service and 15 per cent. in case of freight 
service, to cover contingencies, including switching, ‘double 
headers,” and the additional resistance due to grades and curves. 
In some recent calculations, in which we went into the subject 
in great detail, the foregoing conclusions were corroborated. In 
one case, in express servico, the detailed calculations of runs over 
the road showed a consumption of power of 53 watt-hours per 
ton-mile, while 52:8 watt-hours per ton-mile was obtained by 
using an average run on a straight and level track. In the local 
service over the same line the figures were 84:2 watt-hours in the 
detailed calculations and 86 watt-hours for an average run опа 
straight and level track. These results were obtained from calcula- 
tions relative to the electrification of the suburban portion of a 
steam railroad over 80 miles in length, а large percentage of its 
iracks being on grades and curves. 'lhere were maximum grades 
of 1°47, 1:55 and 2:82 per cent. and curves of 6° 22' and 8? 80. 
Numerous other calculations and road tests have verified these results. 
Recuperation.— In making our calculations as to power consump- 
tion, we have made no deduction for the electrical return of power 
to the line. In the case of the higher grades this becomes a matter 
of importance, as shown by Figs. 8 and 4. Where the force of 
gravity due to grade exceeds the amount that can be utilised 
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mechanically in overcoming train friction, recuperation reduces the 
increase in power consumption due to the grade by approximately 
60 per cent. over a grade of 1:5 per cent., so that even in freight 
service over mountain grades the power required will not exceed 
that consumed on a level track by more than from 40 to 60 per 
cent. With recuperation the power consumption, or what is its 
equivalent, the coal consumption, is not doubled until we reach 
grades of over 8 per cent. in passenger servioe and 2 per cent. in 
freight service. These grades are considerably in excess of any used 
on our trunk-line railroads. The ability to recuperate energy is 
important on lines that have heavy grades. In addition to the 
saving in power the saving in wear and tear from mechanical 
braking is of as great, and perhaps even greater, importance. The 
energy represented by the difference between the curves shown on 
Figs. 8 and 4, representing the power required at the power house 
with and without recuperation, increased by the energy losses ab- 
sorbed by the motor and transmission lines, must be absorbed by 
the brake shoes and wheels when mechanical braking is used. 


PER CENT. INCREASE IN POWER IN ELECTRIC OPERATION OVER GRADES 


DISCUSSION. 

Mr. B. G. LAMME said that the strongest reason which could be given 
for the lower frequency was the greater output that could be got from a 
given motor. For instance, with a first-class motor, built for 25 cycles, the 
operation might be above question, and the machine might be considered 
perfect in every way ; but take that same machine and operate it on 
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15 cycles, and the induction could be raised from 25 to 40 per cent., 
which meant that 25 to 40 per cent. higher voltage could be applied with 
the same motor speed, and 25 to 40 per cent. greater output was obtained 
from the same motor, or 25 to 40 per cent. greater tractive effort could be 
developed. That in itself was a controlling feature in the question. They 
had verified it by actual test. For instance, they had taken а 100 R. r. 
25 cycle motor, and obtained from it 125 н.р. at 15 cycles. This motor 
had good efficiency, good power factor, and good commutation on both 
frequencies at the above ratings. It was therefore not a question 
whether the 25 cycle motor would work, for it would work successfully, 
but it was a question how much more could be got out of it by going to the 
lower frequency. It might be questioned that if 15 cycles was better than 
25 cycles, why was not a still lower frequency recommended! The answer 
was that at 15 cycles the machine was practically saturated, which fixed 
the output. At still lower frequency there would be a gain in efficiency 
and power factor, but not much in output ; and there would be loss in other 
things, such as the speed of turbo-generators and weight of transformers. 
So there was some point at which a compromise could be made; and it 
was his opinion, and had been for a long time, that this compromise was 
considerably below 25 cycles and should be about 15 cycles. In discuss- 
ing this question of 15 cycles they were asked—Where wasit in use? He 
would call attention to the fact tnat quite a number of European com- 
panies had adopted 15 cycles for railway work. The Valtellina plant, put 
in by the Ganz Company, with three-phase motors, used 15 cycles; and 
he felt safe in saying that a great deal of the success and good 
operation of that plant was due to the choice of this frequency. 
The Oerlikon Company of Switzerland had gone into the single-phase 
work extensively, with 15 cycles as a standard. The Siemens-Schuckert 
Company, of Germany, was also manufacturing series railway motors for 
15 cycles. The Allgemeine Company, of Berlin, was the principal com- 
pany which was adhering to 25 cycles, and that was largely due to their 
type of motor. They had a so-called “series repulsion " motor, iu which 
the characteristics of the motor apparently showed to better advantage 
if the frequency was not too low. It was not directly due to the high 
frequency that they got better results, but to the fact that the motor 
should preferably run below the nominal synchronous speed, and this 
condition was obtained to better advantage by keeping up the frequency. 
Mr. W. B. POTTER declared that, compared with a direct-current 
motor, a 25 cycle motor of corresponding service capacity would weigh 
approximately 25 per cent. more; while at 15 cycles, the single-phase 
motor would weigh probably not more than 10 per cent in excess of the 
direct-current motor. The efficiency and power factor of the single-phase 
motor on either 25 ог 15 cycles would be approximately the same. While 
the motors and the reactance of line and track were benefited by a lower 
frequency, there was the increased cost of the generators and trans. 
formers to be taken into account. Messrs. Stillwell and Lamme had 
both spoken of the effect of a lower frequency upon the maximum 
available tractive effort. They would appreciate that, owing to the 
characteristics of an alternating current, the average tractive effort 
of the single-phase motor was approximately 50 per cent. of the 
maximum at the top of the current wave, and with a motor rigidly 
mounted the wheels would begin to slip at about one-half the 
tractive effort which would be given by a direct-current motor 
under the same conditions of track and weight on drivers. With 
the motor mounted on springs in the usual manner, there was 
introduced some degree of flexibility, and the impulse due to the 
top of the wave was absorbed by the springs so that the average 
torque was considerably higher than the theoretical 50 per cent. 
Under similar conditions of track with equal weight on drivers 
and the same method of mounting, tests had been made which indicated 
that, in comparison with the same motor on direct current, the maxi- 
mum available tractive effort at 25 cycles was from 80 to 90 per cent., 
and on 15 cycles from 70 to 80 per cent. The maximum available trac- 
tive effort wae not generally important, except in locomotive operation, 
where the maximum аа pull was, іп а sense, the measure of the 
locomotive’s value for starting a train, and during acceleration. On 
motor cars there was usually an excess of weight on the drivers over 
that required for acceleration, so that the maximum tractive effort was a 
matter of less importance. It was, incidentally, an interesting fact that 
after the wheels had commenced slipping the direct-current motor 
showed a much greater reduction in tractive effort than tbe single-phase 
motor. The torque being maintained uniformly with a direct-current 
motor, the wheels rotated rapidly, reducing the coefficient of friction with 
the rail to something like 20 or 80 per cent. of the maximum adhesion, 
With the alternating-ourrent motor, both on 25 and 15 cycles, although 
ihe initial slip was at a lower maximum, the draw-bar pull was only 
reduced to 80 or 90 per cent. of the maximum adhesion. This appeared 
to be due to the fluctuating character of the torque, which at its minimum 
allowed the wheel to secure a slight grip on the rail after the wheel began 
to slip. When the wheel was slipping its rotation was not uniform, but 
fluctuated, corresponding with the frequency. While of interest, this 
higher tractive effort, after the wheels commenoed to slip, was of little 
practical value. Mr. Sprague had referred to higher voltage direct-current 
motors. With respect to motors suitable for operation on higher voltage 
direct current and also on 600 volts, he (the speaker) would mention the 
marked improvement in the motor that had been obtained by the addi- 
tion of a commutating pole. Ав an illustration, a motor having commu. 
tating poles and designed for operation on 600 volts could be run at full 
load on 1,000 volts so far as commutation was concerned, and, further, 
such a motor, when the current was momentarily interrupted or there 
was а momentary rise in voltage, would not flash over, as sometimes 
happened with motors not having commuatating poles. A commutating- 
pole motor designed for 1,200 volt:, and operated at that potential, would 
e superior to the ordinary 600 volt motor, both with respect to commu- 


tation and liability to flash over. He felt that the addition of the com. 


mutating pole to the direct-current railway motor, in its effect on commuta- 
tion, was comparable to the improvement made by the substitution of the 
carbon brush in place of the copper brush, The carbon brush reduced the 
sparking and flashing to a permissible degree, and the commutating pole 
by neutralising the cause had finally eliminated defective commutation. 

Mr. С. L. ре MURALT thought that the greater advantage of the 
electric locomotive lay in the fact that it could utilise its weight very much 
better than could the steam locomotive ; and if the actual values of trac- 
tive effort taken from the curves were compared with the weights of the 
corresponding locomotives it would be found that the direct-current and 
the single-phase alternating-current locomotives were capableat low 
speeds of exerting a very much greater tractive effort proportional to their 
weight than could the steam locomotives, and even at high speeds their 
proportional performance was better than that of the steam locomotive. 
An additional, and perhaps even more important, advantage of these elec- 
tric locomotives over their steam competitors lay in the fact that the 
electric locomotive could readily respond to almost any kind of overload 
demand. As a matter of fact, a prolonged grade for instance, might 
seriously decrease the usefulness of a given steam locomotive, due to the 
impossibility of forcing the latter's boiler for any considerable length of 
time above rated рм, while the electric locomotive would slow down, 
of course, but would, with the assistance of the power house, carry great 
overloads for any reasonable length of time. The three-phase alternating- 
current locomotive not only accommodated itself to such increased 
demands on its hauling power, but it did so without any great drop in 
speed, and automatically adjusted its power to the demand. If at 
1,500 н.р. normal output the motors of a given three-phase locomotive 
had а 2 per cent. slip, then at five times the normal tractive effort the slip 
would be approximately 10 per cent., and the speed would drop from 68:5 
to 68 miles per hour. Three-phase induction motors of this size (750 н.р.) 
could be built with a maximum torque of six to seven times fall-load 
torque with very good electric qualities. And, notwithstanding the objec- 
tion sometimes urged that the design must be very liberal for such service, 
it remained a fact that the three-phase motor could do what the others 
could not do, and its intrinsic lighter weight per horse-power,its higher 
efficiency, its more economical distributed winding and the absence of 
the commutator kept down the cost of the three-phase locomotive within 
the limits governed by competitior. 

Mr. N. W. STORER remarked that the single-phase locomotive seemed 
to offer the greatest possibilities. With it they could not only operate 
up to what might be called the normal speed of a locomotive, but far 
beyond that. High speeds becam e simply a question of applying higher 
voltazes from the transformer to the terminals of the motor. The same 
locomotive could be operated just as well at 10, 15, 20 or 25 per cent. 
above what might be called its normal voltage as the direct-current loco- 
motive could be operated at its normal voltage. The question of com- 
mutation in the single-phase motor was not so much one of voltage as 
one of induction in the field, one of current which the motor was carry- 
ing, or, in other words, of the tractive effort which it was exerting. Every 
time a single-phase motor was designed for heavy work, the question of 
frequency arose, and it always worked out much better for 15 cycles, for 
this reason: at least 30 per cent. greater output could be got from motors 
at 15 cycles than from motors of the same size operated at 25 cycles. 
That meant that at the limit there must be 30 per cent. more motors if 
the motor was to operate on 25 cycles than would be needed on 15 cycles. 
That not only increased the cost of motors very much, but increased the 
cost of all mechanical parts; the motor tracks must be heavier than 
trail trucks—the entire equipment must necessarily be heavier. The 
question of efficiency alone was bound to influence the matter very largely. 
The 15 cycle motor approached closely the efficiency reached by the 
direct-current motor, and there was so little difference that it could 
hardly be detected. In power factor it came very close to the direct. 
current motor. It was above 90 per cent. throughout the entire rang: of 
loads in most sizes—it was practically unity. The saving in sost of loco- 
motives which might be effected by using 15 cycles instead of 25 cycles 
was mentioned in the Paper, and he was bound to say that the difference 
which was shown was entirely inadequate to cover what in their opinion 
it would be. He should say that the difference would be at least £1,000, 
rather than £200. That made a difference which seemed to him to be 
overwhelmingly in favour of the 15 cycles ; it was due largely to the num- 
ber of motors. In regard to the lighting of the cars, he believed that 
satisfactory lighting could be obtained with 15 cycles, by using a low- 
voltage lamp having a heavy filament. A lamp designed to operate on 
а 15 cycle circuit would give just as good light and as perfect illumina. 
tion as the ordinary incandescent lamp on а 25 cycle circuit. It would 
be entirely sati sfactory for the lighting of cars. The many other ques- 
tions which came up in connection with railway installations would, of 
course, influence the choice of frequency very largely, but as he had said 
in the beginning, it was simply a matter of dollars and cents that would 
determine whether 15 or 25 cycles was going to be adopted for railway work. 

Mr. W. J. SLICHTER, considering an inter-urban road in which the 
amount of motive power was small compared with that considered for a 
large steam road as discussed by Messrs, Stillwell and Putnam, said that 
the relative costs of the various parts of an installation were fairly 
represented as follows :— 


25 cyoles. 15 oycles. 
Generating station ...... 34:4 per cent. ...... 88:0 per cent. 
Sub-stations ............ „„ 21 3 
Low- tension construction . 148 „, Scie awe 14:8 „ 
Low-tension copper ...... 1220 —TNᷓ— 11:0 „, 
High- tension line Of u wees 54 „ 
Bonding. „ 70 „ 
Equipments and cars. 216 ...... 230 „, 
1000 1013 
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For this inter- urban road, then, а 15 cycle installation would be more 
expensive. But turning to a road which approximated steam railroad 
conditions, the cost of the equipment formed a much larger proportion of 
the total cost, while the increase in the cost of the power station was not 
во great on account of the larger size of the units. This transferred the 
balance to the other side, and tbe figures were similar to those given in 
the Paper. This showed that as they approached heavy railroad work 
the greater would be the need for the lower frequency. 

Mr. L. B. STILLWELL, in reply, said that it was evident that tbe great 
majority of engineers present would admit that the question of frequency 
was settled decisively by the testimony they had had in favour of 15 
cycles. The testimony of Mr. Lamme, the inventor of the single-phase 
motor, of Mr. Storer, of Mr. Slichter and other men who had been active 
in their development and practical application, to his mind, was con- 
clusive as regarded the performance of the motor, and they had testified 
that the difference in favour of 15 cycles, as measured at the draw-bar, was 
approximately one-third. When this fact was taken into consideration, 
in view of the general perspective of the problem, which they had en- 
deavoured to establish by considering the electrification of their railroads 
as a whole, it seemed to him there was only one conclusion to draw. In 
their estimates they had calculated that the expenditure for electrical 
equipment of rolling stock, if the 25-cycle system were used, would 
approximate £90,000,000. Mr. Storer had stated that the difference in 
favour of 15 cycles would be at least £1,000 per locomotive, but his 
figure for the entire locomotive was considerably higher than that which 
they had assumed in their estimates, and therefore they might scale this 
£1,000 down to about £800. Applying this to 24,000 locomotives, the 
difference in favour of 15 cycles was £19,200,000, which was ten times the 
difference in cost of the power-house equipment which was adversely 
affected by a redaction of frequency. 

Mr. F. J. SPRAGUE (by letter) stated that capacity was the keynote of 
an equipment, and capacity was not measured alone by that of con- 
ductors, but ultimately also by motor equipments ; and the entire testi- 
mony of that evening bore out his criticism, that the 25-cycle motor as 
constructed to-day did not under like conditions approach the capacity 
of the direct-current motor. It was proposed to increase this capacity by 
lowering the frequency. This, also, in itself was not а novel proposition, 
for it had been discussed fora number of years. It involved a good many 
questions, some of them going back to the central station. It might be 
advisable in the end to adopt for alternating-current operation this perio- 
dicity, and he ventared cmonths ago to predict that the largest 25-cycle 
railroad enterprise now arried on would adopt a lower frequency. Не 
was quite sure that many of the critics of the direct-current development 
were not as familiar as they might be with what had been done in that 
line within the last year or two, especially in commutating-pole construc- 
tion and gearless motors. The former, one of his early babies, and now 
a vital feature in single-phase alternating-current motors, had been re- 
duced to practice with direct-current motors with such success that he 
fully confirmed Mr. Potter's statement as to its efficiency. To his personal 
knowledge, four-pole motors of this type, varying from 40 n.r. to 240н.р. 
normal hour capacity, would operate, so far as commutation was concerned, 
at excess voltages of 75 or 100 per cent. with entire freedom from all com- 
mutator disturbance. This improvement alone was one of the most re- 
markable in electric motor construction in recent years; and directly 
dependent upon it was the possibility of a return to his earlier methods 
of varying speed and torque of a motor by varying the field-magnet strength, 
a principle now in common use in variable speed shunt motors, and which 
was equally applicable to series machines. This addition of a shunt to the 
series field had an important bearing upon the comparisons made by Mr. 
Muralt. The series motor was no longer a machine with a fixed curve, 
but one with a very wide range of speed and torque control. On the 
matter of standardisation, perhaps he could add a few words. То a 
certain extent some things took care of themselves, The height of a 
trolley wire was dictated by the necessity of a clear height above a man on 
a freight car, and was about 22ft. There could, of course, be considerable 
variation from this without in any way interfering with actual operation. 
The location of the third-rail, with centre 28:25 in. from the gauge line, 
and with a working surface from 2°75 in. to 3 in. above the rail had been 
practically accepted. 

Mr, C. TOWNLEY (by letter) stated with respect to the advantage of 
15 cycles or any other modification of a standard frequency that might 
be suggested, the burden of proof obviously lay with those advocating the 
change ; to receive serious consideration, reasons for the change must be 
weighty and the evidence supporting them fairly conclusive. In the 
present instance, the arguments advanced in favour of 15 cycles were 
essentially two—first, the lower frequency permitted a lighter and more 
compact motor; and, secondly, the induction in the line and track were 
reduced, Of these two reasons, the first was advanced as the controlling 
one. Every other consideration was confegsedly adverse. It was, there- 
fore, pertinent to inquire, in fact, they must know, to consider the subject 
intelligently, how much smaller, lighter and cheaper the lower-frequency 
motor was to be. In undertaking to procure this information, however, 
they were at once confronted with embarrassment. There being no 
15 cycle equipments in existence in this country, it was not surprising 
that the Westinghouse engineers hesitated definitely to predict what would 
be their relative weight, cost, &c., when they should have been con- 
structed to meet the necessary widely varying specifications that would 
certainly be forthcoming as soon as the electrification of steam roads was 
fairly under way. 

Mr. R. D. MERSHON (by letter) said that it seemed to him that they 
should go slowly in the matter of adopting a standard frequency for 
traction work, The reasons for caution in this matter were pretty well 
set forth in the Paper, but there was one of the considerations touched 
upon which would, he believed, before long have considerably more 
weight than at present. This consideration was that of the use of induc- 
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tion motors for traction purposes, especially motors whose speed eharac- 
teristics might be varied by а change in the number of poles. In the case 
of such method of speed control, a higher frequency than 15 cycles was 
desirable as giving greater flexibility in the range of speed. It seemed to. 
him it would be much better to wait until the lines of development of trac- 
tion work were more clearly defined than at present before adopting, as 
standard, a frequency lower than 25 cycles. 

Mr. W. 8. MURRAY (by letter) said that upon the belief that the two 
departments in which the greatest economies to be derived in electric 
versus steam еме trains were fuel and locomotive repairs, it had 
been his effort during the past 18 months to secure absolutely reliable 
data in these two departments of cost concerning the steam-operated 
trains of the New York Division of the New York, New Haven and Hart- 
ford Railroad Co., and his investigation led him to the two following 
conclusions: (1) For а mixed freight and passenger service the same 
gross draw-bar could be produced by the single-phase method of traction 
for 60 per cent. of the coal required by the steam method of traction. 
(2) Locomotive repairs were between three and four times as great for 
steam as for electric locomotives. 

Messrs. L. B. STILLWELL and Н. S. PUTNAM (by letter) stated that 
the Paper and the discussion had established the fact that the increase 
in cost of the power-house equipment consequent upon the suggested re- 
duction in frequency was far more {һап offset by the reduction in cost of 
electric equipment of rolling stock consequent upon the adoption of 15 
cycles. The question whether 24,000 electric locomotives would do the 
work of a. Seaport eine twice that number of steam locomotives now 
owned by the railroad companies was certainly open to discussion. If 
the actual number required were greater than the number assumed, the 
argument in favour of the lower frequency wasstrengthened. In their Paper 
they expressed the opinion that work equivalent to that now done by ap- 
proximately 48,000 steam locomotives could be performed by electric loco- 
motives numbering from one half to two-thirds of that figure, and in show- 
ing that the change to the lower frequency would effect a saving in first 
cost of aggregate equipment they used the smaller figure in order to be 
entirely fair to the higher frequency.. Adhering to the figure 24,000 
as representing the aggregate of electric locomotives required, and 
taking Mr. Storer’s figure of £800 as representing the difference 
in cost per locomotive, it appeared that while the adoption of the 
lower frequency would involve an inorease of about £2,000,000 
in cost of power house and sub-station equipment, it would save 
£19,200,000 in cost of rolling stock equipment: both of these figures 
having reference to the equipment of the entire existing railroad 
systems of the United States. The point made by Mr. Storer, there- 
fore, greatly strengthened the argument in favour of the lower frequency. 
As regarded the necessity of standardisation in order to avoid confusion 
and loss as the zones of electrification of their railway systems were 
extended, the following considerations, not specifically mentioned in the 
Paper or in the discussion, and apparently overlooked by some who had 
discussed their Paper, might be referred to: (1) The effect of consolida- 
tions, The doctrine of special treatment of individual cases of eleotrifica- 
tion now presented to the electrical engineer, if adopted, would lead to 
needless expense and great inconvenience in operation in cases where 
properties equipped with different systems might be consolidated at some 
future date. Тһе same was true in case of a transfer or sale of a section 
of line by one railroad property to another. (2) In emergency, in case of 
accidents blocking the line, their steam railways not infrequently sent 
their trains to destinations by using lines belonging to neighbouring rail- 
ways under different management. If one line was to use the 1,200 volt 
direct-current system, and another the alterna ting-ourrent system, such 
accommodation would be impossible. (3) At junction points and ter- 
minals the use of different systems in permitting interchange of rolling 
stock was in many cases practically prohibitive. Every terminal in the 
city of Chicago was in use by two or more trunk-line railways, and, in 
such a case as this, obviously, uniformity of systems, frequency, &c., was 
essential. It was pointed out that the existence of a certain number of 
25-cycle generating plants, sometimes owned by the railway, and possibly 
available as a source of power supply for emergencies, was а considera- 
tion of weight in some instances. The answer to this was that 
undoubtedly in each specific case of contemplated electric installation the 
problem should be carefully studied with reference to local as well as to 
more general considerations, and it was not impossible that in some cases 
the weight of local considerations might justify departure from the general 
standard. This obvious fact, however, did not argue against the general 
adoption of a standard. So far as it had weight, undoubtedly it argued 
in favour of 25 cyoles, but it in no way supported the positicn, which 
some had taken in opposition to their contention, that a standard should 
be promptly agreed upon. | 
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ELECTRICITY SUPPLY. 


The Series of seven comprehensive Tables of Statistical and Engi- 
neering Data relating to Electricity Supply Undertakings of the 
United Kingdom for Lighting, Power and Traction, which are 
published annually with “The Electrician, have been carefully 
corrected, and аге now obtainable complete (with Index) in com- 
pact book form, printed on hard paper, price 7/-, post free 7/86. The 
Set includes a good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the most 
perfect group of engineering details concerning Electricity Supply 
for for Lighting, Power and Traction ever presented. — 


MUNICIPAL TRADING. 


From: time to time a good deal has been said, more par- 
ticularly by irresponsible politicians, in favour of the 
indefinite extension of municipal trading. In this connec- 
tion the report issued by the Committee ot the National 
Civic Federation, which recently visited England and 
other countries, to inquire into the advantages of municipal 
ownership, is of some interest. The Committee appears to 
have been unusually representative in character, the mem- 
bers being engaged in responsible positions in large business 
concerns, or as college professors, or as labour leaders and 
Pro- | journalists, the chairman being Mr. М. E. INGALLs, chairman 
of the board of directors of Big Four Railroad. With 
members holding many different shades of opinion, and 
probably with preconceived ideas, there has naturally been 
some difficulty in obtaining a final report; indeed, the 
preliminary reports, which appear to have run to about 
1,000,000 words in length, were drawn up in a partisan 
spirit, and were, therefore, not of great value. Finally, 
however, the Committee has been suecessful iu drawing up 
а practically unanimous report, which is by no means in 
favour of wholesale municipalisation. This result is, perhaps, 
rather unexpected, as it might have been supposed that the 
spirit of municipalisation would have flourished in a country 
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where socialistic ideas have been prevalent; but we can 
only conclude that the business instinct of the American 
is too strong to give way to any foolish partiality for muni- 
cipalisation in preference to private enterprise. Also, as 
is pointed out in the report, there is a good deal ot dis- 
similarity between the United States and this country, and 
it does not follow that because municipalisation has met 
with a good deal of success over here that it should also be 
successful there; in fact, so far, municipalisation has not 
been successful in the United States, which, we think, is 
due to two causes, viz., the disinclination of American citi- 
zens to engage in work which is not pecuniarily requited, 
and to the fact that a great deal of corruption exists in the 
public life of many of the towns of the Republic. Fortu- 
nately, in this country municipal government is compara- 
tively free from this influence, and thus successful municipal 
enterprise is much more feasible. 

In dealing with what are termed public utilities, the 
report states that three courses are open. Such utilities 
must either be controlled and regulated by the Government, 
or they must be left to the free will of those by whom they 
are handled, or they must be operated by the public. As 
the policy of leaving a free hand to private individuals is 
out of the question, it becomes a case either of regulation 
or of municipalisation, The report, therefore, expresses the 
opinion that a public utility which concerns the health of 
the citizens should not be left to individuals, since the 
temptation to make a profit might produce disastrous results; 
that undertakings in which the sanitary motive largely 
enters should be operated by the public ; but that municipal 
ownership should not be extended to revenue-producing 
industries which do not involve the publie health, publie 
safety, public transportation or the permanent occupation 
of streets or land; and that municipal operation should 
not be undertaken solely for profit. Among the conclusions 
reached as regards management, the Committee consider 
that no municipal operation is likely to be highly successful 
that does not provide for an executive manager with full 
responsibility, holding his position during good behaviour; 
that exclusion of political influence and personal favouritism 
from the management of the undertaking is essential ; and 
that the finances of the undertaking should be separate 
from those of other City undertakings. | 

Mr. С. L. EDGAR, who is president of the Edison Electric 
& Illuminating Co. at Boston, and Mr. W. Н. CLARKE, who 
is general manager of the Foreign Department of the 
General Electric Co., took exception to the conclusions to 
a small extent. Among other opinions expressed, they 
apparently consider that the conditions of private and 
public operation in any given instance are not likely to be 
the same, and that consequently the financial results will 
generally differ ; and they dissent from the conclusion that 
a public utility involving the public health should not be 
left to individuals, since this view has not been supported by 
the investigation, privately-operated water systems having 
been found to be as properly managed asthose in public hands. 

Generally speaking, we think that the report bears out 
the opinion very largely held in this country, that, although 
municipalisation has advantages where no questions of profit 
are involved, municipal trading pure and simple, where in 
competition with private enterprise, can only be harmful to 
public interests. | 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrictan Offloe, post, 
free, ^0 receipt of published price. Add i5 per cent. for abroad or for foreign books.) 


7 


Long Distance Electric Power Transmission. Bv R. W. 
UTCHINSON, JR. (London: E. & Е. М. Spon.) 128. 6d. net. 

This is a distinctly American book, Not only does the 
author accentuate this feature by speaking of “ American tur- 
bines," American induction motors," American converters,” 
types of American insulators,” and so on, but he has com- 
pletely excluded any reference to power transmission planta in 
Europe and to the scientific literature available on this side of 
the Atlantic, whilst he gives exhaustive references to tho 
American literature on the subject. At the end of each chapter 
there is a very full list of books and articles bearing on the 
subject treated in that chapter. This is an excellent feature 
of his work and will be the more appreciated by the reader as 
the author's own treatment is necesaarily very brief, since he 
attempts to cover in some 340 pages of fairly wide print the 
enormous subject of electric power transmission from the 
hydraulic works down to the motor on the customer's premises. 

An exhaustive treatise on American practice would be very 
valuable to English readers. The Americaus have done in 
this direction such admirable work, both as regards magnitude 
of plant and ingenuity of design, that we can learn much from 
them, but the author does not help us to learn. For the expert 
his book contains not enough detail of a scientific character 
and not the right kind of illustrations, whilst the beginner 
will be puzzled by the highly technical terms which are used 
without explanation. There is also a want of critical spirit 
which leads the author to make or repeat statements which an 
expert can hardly credit. Thus we read that a large alter- 
nator has 97:5 per cent. efficiency (p. 114), that up to an 
output of 800 kw. the alternators generally used are of the 
revolving armature type (p. 109), that “discharges of low 
potential" pass through 50 megohm tubes and spark gaps to 
ground (p. 151), and so on. | 

One third of the book is devoted to hydraulics, and this is 
the best part. The author gives us the fundamental prin- 
ciples of the flow of water Miu pipes and flumes, the 
measurement of water by weir and float, something about 
impounding reservoirs and dams, the construction of pipe 
lines, and something about turbines and turbine governors. 
Nothing is said about the scientific principles underlying the 
working of turbines and the diíferent types are shown by 
what may be termed catalogue illustrations. The description 
attached to these is very meagre. Some pictures are given of 
the “ Pelton,” “Risdon” and “Doble” wheels, which look 
very much alike, and nothing is said in the letterpress as to 
the features in which these wheels differ from each other. 
The electrical part of the book begins with p. 109, under the 
title “ Generators, Switches and Protective Devices.” The 


fixed armature type of generator is treated very briefly, but 


the inductor alternator is described at some length. In con- 
trasting this type with that more generally used, the author 
says: “ The advantages claimed for the inductor generator 
are, that the iron is worked through only half a cycle, which 
makes the iron losses quite small, if the machine is worked 
at low magnetic densities, freedom from moving wire," &c. 
It does not seem to have occurred to the author that work- 
ing the iron through only half a cycle (whatever that may 
mean) is associated with getting only half the E.M.F., so that 
the ratio of iron loss to output is not improved. 

The description of time-limit relays is very unsatisfactory. 
We get on page 139 a catalogue picture of the mechanism, 
and on the previous page a diagram of connections which is 
very incomplete, whilst the description of the relay which 
fills the next two pages is, owing to the absence of illus- 
trations, quite incomprehensible. 

The next chapter, treating of the laws of electric transmis- 
sion of energy, is equally unsatisfactory. What, for instance, 
is the reader to make of the following: “ Denoting instan- 
taneous values by (): when the current lags by the angle 
$..... E 2Esina, and for convenience «-27/t." Apart 
from the fundamental error of putting an angle as equal to a 
length, where is the convenience of doing so? There are also 
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some serious printers’ errors. On page 163 the author talks 
of leakage when he means linkage, and on the next page the 
coefficient of self-induction is given as L=dt/dI. The ex- 
perienced reader knows, of course, that this is simply a printer's 
error, the factor е having been omitted, and even a beginner 
would not be puzzled by such an error if the formula for L 
had been deduced from first principles; but when such ex- 
pressions are given without reference to scientific principles, 
merely in the style adopted in some engineering pocket-books, 
one expects them to be absolutely correct. | 

Where the author treats of the pole line he secms to be on 
more familiar ground, and some useful information about 
height and strength of poles, stresses, wind pressure, method 
of bracing cross-arms, preserving wood, erecting steel poles 
and cost of these, length of span and other details is given. 
Ryan's curves showing losses by brush discharge are also 
useful additions to this chapter. In the chapter on trans- 
formers some general remarks are made as to iron losses, and 
some formule are given in the pocket-book style, but no 
definite figures. Scott's test at slow cycles is explained so 
briefly and the illustration of connections is so imperfect that 
only a person already acquainted with this test is able to 
understand what the author means. Brevity, but, alas, not 
clearness, is, in fact, the characteristic of the book. Аз an 
example may be quoted what the author says about measuring 
the efficiency of transformers by the stray-power method, first 
published by Dr. Sumpner, but not credited to him by the 
author. '*Stray-power methods for determining efficiency are 
quite accurate, and permit of the individual determination of 
the losses. The core losses are found from wattmeter measure- 
ments in the primary circuit, the secondary being open cir- 
cuited.” Then follow some sentences about the use of “static 
interrupters ” to prevent dangerous rise of pressure, but what 
these things are and how they are connected is not revealed. 

We next come to motors, with more catalogue pictures and 
such curves of their performance as are found in all the publica- 
tions of the large American manufacturers. When dealing 
with converters and the cause of hunting, the author is at 
times quite obscure. Thus, on page 299 we read: “ (3) 
Hunting caused by absence of armature reaction. Lack of 
armatnre reaction in a converter is the result of an equilibrium 
between two equal and opposite forces." 

The last two chapters of the book are devoted to informa- 
tion about the cost of plant, some general remarks on the 
limits of distance to which power may be carried (but here 
again we miss definite information) and an account of the 
distinctive features of the plant installed by four large power- 
transmission companies in America. | 


Les Alternateurs & Oollecteur Monophasés et Polyphasés et 
les Dynamos & Courant Continu & Deux Paires de Balais. 
By C. Jacquin. (Paris: Gauthier-Villars.) 8ír. 50c. 

This little volume of 140 pages contains a very readable and 
simple account of single-phase commutator motors, self-exciting 
alternators, and the peculiar type of continuous-current 
machine devised by E. Rosenberg. The treatment is non- 
mathematical throughout, although in places the analytical 
theory is developed in long foot-notes. The great interest 
which is now being taken in single-phase commutator motors 
renders the publication of a little work like the present very 
opportune, and its simple and easy style should secure for it 
many readers. The author wisely refrains from attempting 
to go into the history of the subject, and merely contents him- 
self with an account of some of those types of motors and 
generators which are of actual commercial importance. А 
great deal of space is devoted to the work of Latour ; whether 
intentionally or not the author seems to do but scant justice 
to Winter and Eichberg, who are mentioned only casually, as 
it were. The title of the book appears to us to be somewhat 
too ambitious, as polyphase alternators provided with commu- 
tators are dismissed in six pages. А serious defect of the book 
is the absence of an index. 

Notions Générales sur la Télégraphie Sans Fil. Ву R. pr 
VaLprecze. (Paris: '*L'Eclairage Electrique.“) 170 pp. 7fr. 50c. 

In the clear and concise manner of the educated Frenchman, 
M. de Valbreuze puts before his readers the main facts of 
wireless telegraphy as now practised. Не does not pretend to 


enter into great detail, and still less into mathematical discus- 
sions, but explains in a simple and straightforward way the 
methods by which the actual work is at the present day being 
carried out. As the author does not assume any technical 
knowledge on the part of his readers, beyond a general 
acquaintance with the principal laws of physics, he necessarily 
occupies several chapters in discussing vibratory motion, the 
ether, and various types of radiation. It seems a pity that 
almost half the book should have been sacrificed to elementary 
descriptions which may be found in any modern text-book of 
physics, and only the small space of 66 pages devoted to 
telegraphy proper, particularly as the author is so well qualified 
to give fuller information on the subject. The book is well 
illustrated and should be useful as a text-book in technical 
classes where the elements of wireless telegraphy are taught 
and to engineers who desire to keep themselves au fait with the 
progress of the art. 


A SUGGESTION FOR THE IMPROVEMENT OF THE 
SMALL POWER LOAD. 
BY Н. 8. HATFIELD. 


There are two ways in which a supply undertaking can 
increase its sale of current: the first, by getting new customers; 
the second, by persuading the present consumers to take more 
current. The second should be the easier and the more 
profitable. The private lighting consumer at present avails 
himself to but a very small extent of the offer of cheap power. 
The supply must be separately metered, and it is necessary 
either to install a separate service for the purpose or to use a 
sub-meter. 

The cost of a separate service is the great bar to the exten- 
sion of the use of heating and power appliances by the lighting 
consumer. He has to spend several pounds on what is, from 
his point of view, an experiment, and the money so spent is 
irrecoverable. Many, if not most, supply authorities are pre- 
vented, for various reasons, from. bearing the cost of the 
wiring; even if they were able to do so, the capital sunk 
would be irrecoverable, and the next tenant might not wish 
to make use of the service. The sub-meter system is free from 
this objection ; the meter or meters may be removed at any 
time and employed elsewhere. No supply authority is legally 
barred from supplying meters. | 

The writer is not aware that any extensive experience of 
such a system is on record ; indeed, it is only quite recently 
that the introduction of radiators and cooking utensils, at 
reasonable prices, and, it must be admitted, the pinch of lean 
years have aroused engineers to consider the lighting consumer 
worthy of their attention as а power user. But even where 
great efforts have been made, progress has been very slow. A 
sub-meter system might very possibly hasten it considerably. 
The following objections to the sub-meter system have been, 
or might be, raised :— 

l. Want of flexibility. The power appliances can only be 
used near the meter. If, for instance, а radiator or other 
appliance is to be moved from room to room, a meter must be 
supplied at each point; this leads to excessive cost. 

2. Cost. The cheapest full-sized reliable meter cannot be 
obtained under about 28s., and a certain expense would attend 
its installation; if three or four such meters were to be 
installed, the expense would almost equal that of separate 
wiring, though the capital would not be irrecoverable. But 
the next objection is now obvious. 

9. Unsightliness. The average electricity meter is hardly 
а drawing-room ornament. 

4. Less accuracy of metering, due to addition of casual 
errors in main and sub-meters, and increased chance of uncer- 
tainty in the final account, introduced by any one meter 
failing. 

5. The difficulty of application in the case of customers sup- 
plied on the demand-indicator system. 

The writer remains convinced that a sub-meter system, 
nevertheless, offers the only opportunity of gaining the ve 
desirable end in view—namely, a wide and free use of small 
power appliances. The instrument illustrated herewith is 
designed to obviate some of the objections above mentioned. 
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It is a miniature mercury electrolytic meter, with a scale of 
100 divisions, with one B.O.T. unit (or more, if desired) per 
scale division. Most engineers acquainted with the facts are 
now convinced that, by an improved electrolyte, the mercury 
electrolytic meter has been rendered permanent chemically and 
in its calibration. The meter fits over the ordinary two-pin 
wall plug, and is fixed to the base or skirting. On the lid 
being placed in position, the wall plug may be employed in 
the ordinary manner. The meter registers either (1) the cur- 
rent consumed by a tapping taken from the plug and con- 
nected to another plug or direct to a radiator, &c., or (2) the 
current consumed by an appliance plugged in on the lid of the 
meter. In the latter case, the distance apart of the pins may 
be altered, so that an ordinary plug cannot be used, buta 
special power plug supplied with the meter must be employed. 
In the first method, the meter does not register the current 
taken from the lid, but only that from the tapping. The 
dimensions are 9 in. by 34in. by 22in., the case is inconspi- 
cuous and well finished, and the cost is 10s. A similar meter 
(even smaller, 23 in. by 23 in. by 71 in.) with terminals for use 
in the ordinary manner can also be made at the same price. 
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It is, therefore, not an expensive matter to fix such a meter 
at several points wherever a consumer may wish to employ 
his appliance. It is not large enough to be seriously unsightly, 
and no noticeable damage is done to walls or woodwork in 
fixing it. It may be removed at any time and employed else- 
where. Ап ultra-incredulous person, who has no faith in 
new-fangled contrivances, may be given a trial of a small 
radiator, kettle or motor without depriving him of the 
ordinary use of the wall plug on which the meter is fixed. He 
is able to read the meter as often as he pleases without trouble, 
and follow the cost of the apparatus in action. A little active 
co-operation between the supply authorities and the retailer of 
electrical appliances should thus not bo without advantage to 
both. 

The writer believes that the increased accuracy and relia- 
bility of this type of meter should suffice to render the objec- 
tion in this respect negligible. 

The demand-indicator difficulty is not so easily disposed of. 
The only solution seems to be a certain degree of liberality on 
the part of the supply authority, the latter agreeing to deduct 
the known demand of the customer's radiator, &c., from the 
recorded demand. Perhaps a special and slightly higher 
power price might be fixed for the sub-meter system. There 
would then remain some inducement to the consumer to install 
separate wiring. 


THE DESIGN OF TRANSFORMERS AS INFLUENCED 
BY THE EMPLOYMENT OF ALLOY-SHEETS.* 
BY DR. ROBERT POHL. 


Summary.—The author proves, by means of a comparative design for 
minimum cost and fixed temperature riae, that the use of alloy-sheets 
for smaller sizes of transformers leads not only to increased efficiency, 
but also to reduced coat and weight of active material, provided the 
design is carried out with dae regard to the properties and the price of 
the new material. The main points of difference in the design of alloy- 
sheet transformers and iron-sheet transformers are deduced. 


A comparative design of а 50 kw. 50 cycle single-phase trans- 
former based on the magnetic properties of alloy-sheets and iron- 
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sheets respectively, as shown in the curves Figs. 1, 2, 8 and 4 
(Capito and Klein Benrath), is carried out and use is made of the 
method of calculation for minimum cost as published by H. Bohle 
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and the author (E. T. Z., 1905, р. 897), to which the reader is 
referred as to the details of calculation. 

From Figs. 1 and 8 it is at once evident that the most favourable 
thickness of stampings is much greater for alloy sheets, so that in 
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the following design 0'5 mm. is used, whereas iron stampings of 
0:85 mm. thickness are employed. The curves No. I. C, Fig. 4, and 
No. П. С, Fig. 8, are therefore applicable, and may | be transformed 


* Abstracted from the Elektrotechnische Zeitschrift. 
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into the К, curves, Fig. 5. The method of calculation con- 
tains the copper-loss constant K,=loss per kilogramme copper/s* 
= ~2°6[s=current-density in amperes/sq. mm.]; the iron-loss con- 
stant K,=loss per kilogramme iron / B: (to be suitably chosen from 
Fig. 5 according to the expected B); and the ratio of weights 
K,= weight of iron/weight of copper, which for minimum cost must 
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be in the inverse ratio of the prices, K,— price per kilogramme of 
insulated copper/price per kilogramme of stampings, or, in other 
words, the total cost for the copper should equal the total cost of 
stampings.: Introducing the actual prices, it will be found that for 
the iron-sheet transformer K,4^8, whereas for alloy stampings we 
obtain K 2. This difference greatly affects the whole design. 
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We further take K4—3:86 x 10-8 for iron and K,—1 9x 10 ? for 
alloy, corresponding to B =8,000 and B = 10,000 respectively. Even 
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if the densities finally arrived at should differ considerably from 
these assumed values, the error thus introduced will be very small. 


In order to obtain the same specific cooling surface—22'5. ` 


in both cases we have to calculate the transformer for three different 
efficiency values. Plotting, then, the results including the specific 
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cooling surface, we shall be able to compare the properties and cost 
of the two transformers having equal temperature rise. As the 
alloy transformer will work with higher density, its dimensions, and 
consequently for equal temperature rise, its losses, will be smaller. 
We, therefore, calculate it for ; 975, 972 and 98 per cent., whilst 
for the iron-sheet transformer we assume 7=97, 971 and 971, from 
which the values of W. total watts lost are obtained. Taking 
further, c - frequency 50 and р;=р =0'5 (percentage loss in iron 
and copper respectively), we form the factors 


a2 97 X109 x K. V. A., 5 K. W. / PeXPi ‚_ We 
c fif. оол V KKK; ^ 028]. 
and obtain 
For iron sheets у= 97 
а= 94:4 x 108 
В=5`45 x 108 
y= 1:5 х 108 
For alloy sheets n= 974 
a = 24:4 x 10? 
B-4'95x109 4°36 х 108 
y=203 x108 1:88 108 


With the aid of the equations 
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which we solve for several assumed values of d, we now obtain the 
cheapest possible transformers, corresponding to the highest possible 


25,000 
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Fic. 7.—ALLOY-SHEET TRANSFORMER. 
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B. values i. e., the peaks of the curves (Figs. 7 and 8) and the corre- 
sponding values of d, di and Л. Thus we are enabled to plot the 
latter dimensions and the specific cooling surface as functions of 
the efficiency (Figs. 9 and 10). For the cooling surface the author 
employs а simple formula :— 


Total cooling surface =2C,d(h-+-d,+2d) + 2x [@+ад»+(4 +), ] 


— — — 
iron copper 
in which, for Fig. 6, C. 44. 
15,000 p 
10,000 
ea 


* 5,000 


Fic. 8.—InoN-SuggT TRANSFORMER. 


Selecting from Figs. 9 and 10 the dimensions corresponding to 
22:5 sq. cm./watts, we now have the final comparison :— 
Most favourable transformer for 22:5 sq. cms./ watt cooling surface. 
With iron stampings. With allcy stampings. 
97:8 per cent. 97°8 per cent. 


d = 23°0 cm. 19:0 cm. 
у = 19:5 cm. 12:5 cm. 
h = 89:0 ein. 99:0 cm. 
8 та 1:85 amps./sq. mm. 1:32 amps./sq. mm. 
B= 7, ‚600 
Weight of copper= 141:5 kg. 1205 kg. 
Weight ofiron = 4245 kg. 241:0 kg. 
Total weight = 5660 kg. 361˙5 kg. 
Cost of active mate- 
rial about £28. 6s. £24. 28. 


In regard to the no-load current, the alloy-sheet transformer is 
somewhat inferior, whilst as to drop and leakage there exists no 
material difference between the two designs 
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_ An interesting comparison can further be obtained by plotting 
the copper weight, which is proportional to the total cost of active 
materi 
in the alloy-sheet transformer would be very great indeed if it could 


be worked with as low an efficiency as the iron transformer. This, - 
however, is not permissible, unless more efficient cooling methods 


and cooling surface 
sq. cm. [watt 


Scale for h, d, di, aB 103, 


975 976 977 978 97:9 917 
Fre. 9.—ALLOY SHEET TRANSFORMER: РЕАК VALUES. 


are employed. On the other hand, for equal cost of active material, 


the alloy-sheet transformer is superior in its efficiency and tem- 
perature rise. | 

In conclusion, it may be pointed out that these results apply 
mainly to smal ler sizes of transformers, whereas in the larger and 
magnetically more saturated types, as in most rotating machines, 


40 


87. ст. watt. 


and cooling surface 


Scale for h, d, di. 8B x 102 


97 971 979 973 974 9752» 


Fic. 10.—InRoN SHEET TRANSFORMER: PEAK VALUES. 


the high price of the alloy-sheets cannot be compensated for by the 
employment of higher densities; it is to be hoped that the makers 
will succeed in further reducing the price of the new material, and 
in improving upon its permeability at high densities, so as to make 
its employment for all classes of electric machines a commercial 
possibility. 


GENERAL THEORY OF ALTERNATE-CURRENT 
MOTORS.* 


BY H. GORGES. 


Summary.—The autbor explains the action of. single and polyphase 

alternate-current motors by resolving the magnetic flux through the 
rotor into two components, displaced relatively to each other by 90 elec- 
trical degrees. The rotor winding is similarly split up into two com- 
ponents, whose magnetic axes coincide with those of the fluxes. The 
rotor currents are divided into free, externally influenced, and forced 
. currents, and the classification of motors is based on the nature of the 
rotor currents. The theory is applied to the following four principal 
types: The induction, the series, the eeries-sbort-circuit, and the repul- 
sion motor. 


The early study of the single-phase induction motor led to the deve- 
lopment of two theories regarding its action, One of these was based 
on the decomposition of an alternating magnetic flux into two oppo- 
sitely rotating fluxes, while in the otber the flux was considered to 
be resolved into a main flux and across flux. Only the second of 
these two theories has been applied to commutator motors. 

The theory of the various types of alternate-current motors may 
be considered from a perfectly general standpoint. For the sake of 
simplicity we shall suppose, in what follows, that the motor isa 
two-pole one, and that the stator winding gives rise to a horizontal 
magnetic flux through the rotor, the positive direction of the flux 
being from left to right. The horizontal direction will, as usual, be 
spoken of as the z-axis, and the vertical direction as the y-axis (the 
positive sense of the latter being from below upwards). A cownter- 
clockwise direction of rotation will be reckoned positive. 

In all forms of alternate-current motors the magnetic flux may 
be resolved into an x-component and a y-component, the two com- 
ponents having the same frequency—viz., that of the alternating 
current карр to the motor. The resolution and composition of 
magnetic fluxes according to the parallelogram law is, strictly 
speaking, only correct on the assumption of a sine distribution of 


* Abstracted from the Elektrotechnische Zei tschrift. Paper read before 
the fifteenth annual meeting of the Verband Deutscher Elektrotechniker 
in Hamburg. A 


as a function of the efficiency. It appears that the saving | exists between the two components a rotating field will result, and 
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the flux in space. In some cases 16 is desirable to produce fluxes 
along both the x-axis and the y-axis; if a phase difference (in time) 


in order to favour the production of such a field the stator is con- 
structed in the form of a continuous laminated ring, without polar 
ишен: In other cases the production of a cross-flux is un- 
desirable, and in order to suppress it a special compensating wind- 
ing, like that used in series motors, is provided. In such cases the 
stator may be furnished with polar projections. 

Let the magnetic flux components through the rotor along the 
two axes be denoted by Ф, and Ф, respectively. Considering а 
single coil on the rotor, let us first suppose its axis to coincide with 
the x axis. The variation of Ф, will induce a transformer E.M.F. 
E, in the coil, while the rotation of the coil in the y-component of the 
flux will give rise to a rotation E.M.F. E.. Suppose, next, the axis 
of the coil to coincide with the y-axis, Then the variation of Ф, gives 
rise to a transformer E.M.F. E’,, and the rotation of the coil in the 
flux along the z-axis to a rotation E. M. F. E In any intermediate 
position of the coil all four E.M.F’s are present. But we may re- 
place the coil in any such position by two others, having their axes 


Ето. 1. —PosrrivE Direction or ROTATION. 


along the two axes of reference. If N denote the number of turns 
in the coil, and y the angle which its axis makes with the z-axis, 
then the number of turns to be assigned to the 2-component of the 
coil is N.=N cos y, and the number of turns to be assigned to the 
y-component ів N, = № sin 4.* "The «-component of the coil is the 
seat of the two E. M.F s.— 


E. =enN, , 

E“ v. en N. , | А e ° e. 0 e • е (1) 
And the у-сотропепі of the coil the seat of the E.M.F.s.— 

E, en N? 2 


E' = ven N, G. eee 


where ғ denotes a constant depending on the type of winding, n the 
actual speed 

synchronous speed 
E. M. F.s are given by the diagrams of Figs. 1 and 2, Fig. 1 referring 
to а positive and Fig. 2 to a negative direction of rotation. 

The question now arises as to the effect of these E.M.F.s on the 
phase and magnitude of the current flowing through the rotor wind- 
ing. Three cases may be considered. In the first case, the rotor 


frequency, » the ratio The phases of these 


x 


Fic. 2.—Мкслттув DIRECTION or ROTATION. 


windings are short-circuited on themselves, so that the currents 


circulating in them are due entirely to the induced E.M.F.s, and 
are proportional to, and co-phasal with, their resultant. Such 
currents may be spoken of ag free currents. In the second case, an 
E.M.F. from an external source is impressed on the rotor windings, 
in addition to the induced E.M.F s. The currents may in this case 
be described as externally influenced. In the last case, currents of 
definite magnitude are introduced into the rotor windings; such 
currents may be termed forced currents. 

An example of free currents is afforded by the short-circuited 
rotor winding of an induction motor; such a winding being equiva- 
lent to a commutator winding having two sets of independently 
short-circuited brushes, one set along the z-axis, the other along the 
y-axis. The commutator windings devised by Heyland for the pur- 
pose of compensating the wattless currents, and so improving the 
power-factor of induction motors, furnish one example of externally 


The assumption is here made that the flux due to each coil is distri- 
buted in space according to the simple sine law ; it is only on this assump- 
tion that the above decomposition is legitimate. 


F 
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influenced currents. То the same class belong certain windings due 
to Winter and Eichberg, Latour, Fynn, and Arnold and La Cour. 
Ав an example of forced currents, we may consider the currents 
flowing through the armature of а series motor, which must be 
equal or proportional to the current in the field winding. 

Since in general there are two induced E.M.F.s present in each 
component of a coil, it follows at once that а more or less perfect 
balance of these is possible. The necessary conditions for balance 
of the E.M.F.s in the z-component of the coil are (1) that ., and Ф, 
be in quadrature with each other as regards time (see Fig. 3), Ф, being 
90 deg. behind Ф, if the rotation is positive, and 90 deg. in advance 
of Ф, if the rotation is negative; (2) that G. v. Фу. Similar con- 
ditions hold for the y-component of the coil. An important dif- 
ference between a short-circuited coil in a stationary transformer 
and one in the rotor of a motor may here be pointed out. Ina 
transformer, the short-circuit of а coil necessarily involves the reduc- 
tion of the flux through the coil to а very small value. Ina motor, 
on the other hand, the flux through a short-circuited coil may be 
considerable, owing to the fact that the transformer and rotation 
E.M.F.s may compensate each other. 

Assuming the two flux components and rotor currents to be knowo, 
the torque may be calculated. This may be regarded as made 
up of two components, one of which is due to the action of the 
r. field on the y-component of the rotor winding, and the other to the 
action of the y-field on the z-component of the winding. The first 


is positive, the second negative (see Figs. 4 and 5). We may thus 
write : 

T,= - &&, NI, cos (Ф.Т 

T= Fée, N,I, cos (ФІ ) j i (8) 


where TI, T, are the two components of the torque, ё a constant 
depending on the type of winding, I. and I, the currents flowing 


Fio. 3. 


between the x brushes and y-brushes respectively, and cos (Ф, I,) 
the cosine of the phase-difference in time between Ф, and I, The 
resultant torque T is given by 

T = Т, + Т, e . 0 ° e Ы (4) 


In order to find the direction of the torque, we consider its direc- 
tion at a standstill. If the torque vanishes in this latter case (as it 
does, e.g., in а single-phase induction motor), the motor may be 
started in either direction. 

In accordance with what has been said above, we may adopt the 
following classification of alternate-current motors :— 


I. I». Type of motor. 
E forced Series motor 
Íree forced Series—short-circuit motor of Latour, 
Winter and Eichberg 
free free Induction or multiple short-circuit motor 


I free along an oblique axis | Single short-circuit or repulsion motor 


In the case of the repulsion motor, we may suppose the winding 
resolved into an „с. and а y-component, and the two connected in 
series and short-circuited. 

The principle of resolving rotor fluxes and currents into .- and 
y-components may be applied to the various types of motor enu- 
merated, and the corresponding vector diagrams may be constructed. 
‘In dealing with induction motors, we suppose the rotor winding to 
be replaced by a commutator winding provided with two sets of 
independently short-circuited brushes, one sot being arranged along 
the v. axis and the other along the y-axis. 

The use of externally influenced currents may be applied to the 
purposes of phase compensation or speed regulation. Thus, in the 
case of single-phase motors the former may be obtained by impress- 
ing on the brushes along the y-axis a small voltage which is pro- 
portional to, and co-phasal with, the P.D. across the stator, since 
such а voltage will be approximately in quadrature with E's and 


E". This is practically the method of phase compensation devised 


| values of v when ү=45 deg., we 


| Ф, are in phase opposition; that as 


by Heyland. On the other hand, in order to obtain speed regula- 
tion, & variable voltage co-phasal with the P.D. across the stator 
may be impressed on the x-axis, such a voltage being practically 
co-phasal with E', and E“, and hence bringing about a change in 
E'",—41.e., a change of speed. 

Induction motors are characterised by the fact that Ф, and Ф, are 
practically in time-quadrature, and that their speed changes but 
little with load. In motora having short-circuited rotors traversed 
by free currents the speed is in the neighbourhood of synchronism. 
if on the other hand, by the application of an external P.D. the 
rotor currents become e.cternally influenced, the speed may be made 
to be either above or below synchronism. 

In the series motor, in which the rotor currents are forced, 
Ф. and Ф, are co-phasal. The E. M. F. Е’, induced in the stator 
winding is co-phasal with E, both being in time-quadrature with 
Ф, or Ф,, while E', is in phase opposition to Ф, or % E', may be 
wiped out by а suitably arranged compensating winding. 

If a series-wound motor be provided with a short-circuited set of 
brushes along the z-axis, it becomes the series short-circuit motor 
of Latour, Winter and Eichberg, and the characteristics of the new 
motor are entirely different. 4, and Ф, are now nearly in time. 
quadrature, and—as in induction motors—E’, and E", are nearly 
in phase opposition, and nearly balance each other. Hence 
b. vd, in accordance with (1). | | 

Again, along the y axis we have the rotation E.M.F. E",, which 
is proportional to vx, and co-phasal with Se, and which is therefore 
in phase opposition to E,. The two E.M.F.s will balance each 
other if vb = % But since, as we have seen, b. = vs,, compen- 
gation of the E.M.F.s E", and Е, will take place when v--1—1.e., 
at synchronism—and the P.D. across the y-brushos will decrease 
with increase of speed until syn- 
chronism is reached, when the re. 
sultant flux becomes a rotating one 
of constant magnitude. 

Lastly, considering the single. 
short-circuit or repulsion motor, 
we may show that if y is the angle 
made by the short-circuit axis with 
the stator or x-axis, then 

for v=1, y= 9, 

for v=0, %% v Al / tan y, 
and for ус 45 deg. and any value of 
v whatsoever, ,, =$.. If we trace 
out the changes in the relative 
phases of Ф, and Ф, with varying 


T 
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shall find that at standstill Ф, and 
Ета. 5. 


the speed increases, Ф, becomes | | 
gradually retarded in phase, reaching a quadrature relation with 
Ф, at synchronism, and becoming coincident with Ф, when the speed 


is infinite. i 
DISCUSSION. 


In the discussion which fellowed the reading of the above Paper Dr. 
EICHBERG gave a brief sketch of the present state of single-phase rail- 
way motors. Practically two types only are in use: the series motor and 


| the Winter-Eichberg one. As constructed by the Westinghouse Company, 


the series motor is provided with a compensating winding, which 1s 
intended to wipe out the armature oross-field ; the armature itself in pro- 
vided with resistance connectors between tbe winding and the commutator. 
In the form constructed by the Siemens-Schuckert Works the resistance 


connectors are so arranged as to in- 
crease the torque. This arrange 
ment Eichberg does not regard as 

tremely small. As regards the 
Winter-Eichberg type, the earliest 

motors (1903) were constructed with 

mountable difficulties, but because 

exceptional care bas to be used in 

order to render the construction 

former adds about 20 per cent. to the 

Fio. 6. weight of the electrical equipment, 

but this increase represents only & 

built for 500, 600 or 850 volts, the consequent reduction of {һе working 
current resulting in a cheapening of the switch gear. A peculiarity | 
the Winter-Eichberg system is the use of a special exciting transformer. 


H of any practical importance, as in 
his opinion the total increase of 
a M M 
high-voltage stators. This con 
struction has now been abandoned, 
thoroughly reliable. The entire 
A current is transformed in the newer 
small fraction of the total weight of the car. The Winter Eiehbert 
motor possesses the advantage over the series motor that, whereas tne 


torque thereby obtainable is er 
E not because it presents insur- 
types of motor. The power trans- 

latter has not been built for voltages exceeding 300, the former шау 


ae uu 
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The actual connections as used at the present time are shown in Fig. 6, 
where Н denotes the high-voltage winding of the power transformer, N 
its low-voltage winding, E the exciting transformer, which is connected 
in series with the stator winding 8, and A the armature. Regulation is 
effected simultaneously by the power and the exciting transformer. By 
the use of the exciting transformer, starting may be effected with & field 
so weak that the short-circuit currents under the brushes due to trans- 
former action are kept within bounds, and resistance connectors between 
the armature winding and commutator become unnecessary. Such resis. 
tance connectors, which are an absolute necessity in all series motors, 
constitute a source of danger, as when the motor has to exert a large 
starting torque and the starting is comparatively slow, the resistance 
connectors may be destroyed by the excessive currents flowing in the 
short-circuited coils, 

Mr. HEYLAND questioned the advantages claimed by Dr. Eichberg for 
the exciting transformer, pointing out that a similar arrangement was 
applicable to the series motor, but that a weakening of the field at start- 
ing necessarily reduced the starting torque unless the armature current 
were abnormally large. 

Mr. RICHTER gave a diagram (Fig. 7) of the switching arrangements 
of a reversible series motor as used by the Siemens-Schuckert Works. 


Fic. 7. 


K is the compensating winding, E, and E, the series winding, U the re- 
versing switch, A the armature, and 8 the starting switch. The com- 
pensating winding K is supplied at a constant voltage from two fixed 
points, a and b, in the secondary of the transformer T. 


—— — — —— 


REPORT ON TEST OF 1,000 kw. B. T.-H. TURBO- 
ALTERNATOR SET. 


Below are given the results of ап official test made at the con- 
tractor's works on a 1,000 kw. Curtis steam turbine supplied to the 
Lancashire United Tramways (Ltd.) by the British Thomson- 
Houston Co. (Ltd.), of Rugby. The tests were carried out under 
the supervision of Prof. E. Wilson, of King's College, London, and 
Mr. J. R. Salter, engineer and manager to the Lancashire United 


The turbo-alternator set consisted of a vertical Curtis steam 
turbine, mounted on a sub base condenser, running at a speed of 
1,500 revs. per min., driving a two-phase alternator capable ot 
giving a continuous output of 1,000 kw. (1,250 k.v.a.) with 80 per 
cent. power factor, the pressure being 7,500 volts and the frequency 
50. The steam consumption tests were made by measuring the 
amount of water discharged into the hot well, the power taken by 
the air and circulating pumps being excluded. The test was run in 
the following order: Half-load for two hours, fall load for six hours, 
1} load for one hour, after which the voltage regulation and insula- 
tion tests were taken. In Table I. is given a summary of the electrical 
readings obtained during the run, whilst Table II. gives the steam- 
consumption figures. Fig. 1 shows the turbine set mounted on its 


Fic. 1.—1,000 xw. Curtis B.T.-H. Tusso-ALTERNATOR. 


sub-base condenser, with electrically driven air pumps, as erected 
in the power station of the Lancashire United Tramways Co. at 
Atherton. 


Steam Consumption.—The specification provided that the test for 
steam consumption should be made under the following condi- 
tions :—(1) A steam pressure of 150 Ib. per square inch at the stop 
valve; (2) a vacuum of 28 in. with the circulating water at a tem- 
perature not exceeding 80'F., and when the power absorbed by air 
and circulating pump motors does not exceed 52 kw. 

The guarantees were as follows: 14 load, 20 lb.; full load, 19:8 Ib.; 
half load, 21:8 lb. The full load figures were subject to a penalty or 
bonus of £50 for every 1 per cent. variation. 

In each of the tests the rate of consumption in pounds of steam 


Tramways (Ltd.). per hour has been obtained from the log sheets between the times 
Table 7. 
| Load. Excitation. 
z a i Average Average kw. trom ö Average Vvolts across qp Kilowatts in E NN 
— Average amperes. watt-hour meters. k. v. a. fiald coil. field coil. Kilowatts 
volts | — J вк ааа ON MAIER A uS NN Average at 
hi Phase | Phase Phase Phase | Phase | Phase | Start of | End of '#2РегеЗ. Start of | End of 110 volts, 
ae Ор 2. 1. д. 1. . test. | des. j det. | test 
Half load ....| 7,500 33.7 335  .. 2352 251 ' 605 | 665 695 417 465 7-65 
Full load .... 7,500 66.7 66.4 506 505 i 500 498 710 750 1750 5 ЗІ | 5:03 8.25 
14 load ...... 7,500 85.4 850 643 638  ! 640 637 ' T7953 810 | 794 629 | 645 | 8.73 
E ос "Tm Fable III. m у г. 
Steam. | | | Temperature of Lu. of Total juo pei of 
; MEE Exhaust, Baro- circulating water. steam f; hours due |. ‚| Steam 
Time. Load. Press. in lb. Temp. | Suph't. vacuum. meter. —————————-—- per кү to field окан per kw 
per sq. in. Fahr. | Fahr. © In. Out. hour. '. свой. '| hour 
7:30 to 8:30 pm. .... Half | 153 384 18 | 2865 29600 35 41 9,650 503 | 405 4984 | 194 
9:36 p.m. to 2:6 am. Full 153 389 22 28:82 . 29°66 | 85 51 17,100 1,011 5:03 1,0054 17:0 
2:30 a.m to 3:30 a.m. Full 153 466 100 | 28:88 2972 85 91 15,910 | 1,011 5:63 1,005 `4 159 
4to5am.......... 114 608 | 145 2877 29°72 | 54 6-45 15-2 


i 


19,390 1 1,281 
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set out in Table II., the test being made by measuring the amount 
of water discharged into two tanks. The 80 ewt. platform weighing 
machines used during the test have been certified as accurate by the 
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Field Amperes. 
Fic. 2.—CHARACTERISTIC Curves. 1,000 Kk. w. ALTERNATOR. 
7,500 VoLTs AT 1,500 Revs. PER MINUTE. 


Government inspector of weights and measures, and all electri cal 
measuring instruments were calibrated by the Board of Trade af ter 


the test. Correcting the test results at full load to specification 
conditions as regards (1) steam pressure, (2) superheat (8) vacuum, 


"Legem 
—1 LL 
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| Fic. 3.— HALT-LoAp TEST. 


and allowing for excitation losses and lubricating pump (9:8 kw.), 
the full-load figures work out to 18˙5 lb. per kilowatt-hour. This is 
4 per cent. better than the guarantee, which thus entitles the con- 
tractors to & bonus of £200. 


Fic. 4.—FrLU-LOAD Test. 


Temperature Rise.—The specification allows a rise of 75°F. in tem- 
perature after а 10 hours' run at full non.inductiveload. When the 
rise was calculated from the air temperature 15 ft. from the centre 
of the turbine, the highest value given, near the steam pipe, was 


89:2^C., whereas it was 81:2^C. if the air temperature was measured 
at the intake to thestator; in either case the rise is within the speci. 
fication limits. The temperature rises have been checked by resist. 
ance measurements, and agree closely. | 


Voltage Regulation.—The percentage variation from 7,500 volts 
at full non-inductive load was 5°75, as against the specified limit of 
6 per cent. The short-circuit characteristic (Fig. 2) has enabled an 
approximate idea to be formed as to what the regulation will be on 
inductive loads. It will be seen that the field coil, according to 
theory, will have to be supplied with the full 110 volts for the requi- 
site excitation of about 115 amperes when the generator is hot. 

Figs. 3, 4 and 5 give the wave forms obtained by an ondograph, 
and the equivalent sine curve has been superposed thereon; that 
is, the curve marked (b) in each of the figures which would give the 
same reading on the same voltmeter that the actual curve gave. 


Fic, 5.—25 PER CENT. OVERLOAD TEST. 


The deviation from a sine curve is not beyond the limit given in the 
specification and is satisfactory. The deviation becomes more pro- 
nounced as the load is increased, on account of the increased arma. 
ture reaction. 


SUMPNER’S ALTERNAT ING-CURRENT 
WATTMETERS. | 
The instruments here described and illustrated are of a special 


shunt- magnet type, designed by Dr. W. E. Sumpner and manu- 
factured by the General Electric Co. In their construction a strong 


| 
1 
li 
ҮШҮ | 

ҮШҮҮ 
il | | 
үү 


| | 171 


NIN 


Fro. 1. 


magnetic field is produced by an iron-cored electromagnet, having 8 
narrow air-gap much the same as in the permanent magnet type 
for continuous current. The sensitiveness thus secured makes it 
possible to use a strong spring to control the deflection of the 
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moving- coil system, whilst external magnetic fields have no influence 
on the readings. . Iron-cored electromagnets have previously been 
tried in such instruments, but, as is well known, the effects ч 
from varying permeability and hysteresis in the core have rendere 
such instruments inaccurate. By taking advantage of the proper- 
ties of the shunt-magnet, Dr. Sumpner has shown how to use iron 
in such a way that variations in the magnetic reluctance of the core 
do not affect the accuracy of the instrument readings. The mag- 
netism of the shunt-magnet is caused and controlled by the applied 
voltage, and the relationship between the two is not affected by any 
change in the reluctance of the magnetic circuit, when certain con- 
ditions are fulfilled. A change in the magnetic reluctance affects 
the ratio of the magnetism to the magnetising current, but does not 
alter the relationship of 
the magnetism to the mag- 
netising voltage, provided’ 
that the resistance of the 
windings is so small that 
product of this resistance 
and the magnetising cur- 
rent is a negligible the 
fraction of the whole volt- 
age applied to the coil. 
The strength of the mag- 
netic field in the air-gap 
is governed by the applied 
voltage in accordance with 
& precise mathematical 
law, but the field and the 
voltage are not in phase 
with one another, and а special quadrature transformer has to be 
used to supply the moving coil with а suitable current, in order to 
make the instrument indications а true measure of the power or 
voltage tested. . 
For the wattmeter this transformer consists of two fixed coils, 
the primary of which is traversed by the main current, while the 
secondary is joined up through a resistance to the moving coil. The 
two coils of this transformer have a constant coefficient of mutual 
induction, and the resistance used in the secondary circuit is such as 
to make that circuit essentially non-inductive. For the voltmeter, 
the transformer consists simply of a condenser, joined up in series 
with the moving coil, and applied, 
like the electromagnet, to the volt- 
age to be measured. It is claimed 
that changes of frequency or wave 
form have no measurable effect on 
the indications of the voltmeter, and 
the readings of the wattmeter are 
quite accurate on circuits of high 
power factor for all voltages, cur- 
rent, frequencies and wave forms. 
The error in the reading is said to 
be less than 1 per cent. of the scale 
length, however low the power factor 
of the circuit may be. The error of 
the wattmeter for 
ET loads of power fac- 
ERN | "- A tor greater than 0'7 
AME А MN ssp is quite negligible. 
Wattmeters are 
made in two pat- 
terns, switchboard 
type and portable 
type. (see Fig. 1), 
- and by a sutiable 
arrangement of 
switches, &c., either the switchboard 
or portable standard type can be 
used as an idle current ammeter or 
as a voltmeter. The portable stan- 
. dard form of instrument has been 
designed for general experimental 
purposes. It is provided with two 
scales, one for volts and the other 
for watts. Normally, it can be used 
as a voltmeter having two ranges, or as а wattmeter having two 
ranges for voltsfand three ranges for amperes. The switching 
arrangements provided are such that the moving coil can be con- 
nected up to any condenser, transformer or ‘other device for some 
special experimental purpose. One of the scales supplied will apply 
to the measurements made if the correct constant be ascertained in 
each case. The behaviour {of these instruments has formed the 
subject of an exhaustive series of tests by Dr. Sumpner, and the 
results have been embodied in two Papers published in the Proceed- 
«nga of the Institution of Electrical Engineers. 
The construction of the magneto-static voltmeter is identical with 
that of the wattmeter already described, and consists essentially of 
an iron-cored electromagnet and a moving coil which turns in the 


Fic. 2. 


Fic. 8. 


strong magnetic field produced by the electromagnet, a condenser 
being placed in series with the moving coil. The terminals of this 
moving coil with the condenser in series are joined in parallel with 
the electromagnet across the mains, as shown in Fig. 2. The 
strength of the magnet is directly proportional to the voltage applied 
to the coil, and inversely proportional to the frequency of the 
current. Although the indications of the instrument are indepen- 
dent of variations in frequency or wave form, provided the core does 
not become excessively magnetised, it is clear that to prevent this the 
voltage used for each instrument must be kept below a certain 
maximum for cirouits of a given frequency. The General Electric 
Co. also supply quadrature transformers (see Fig. 8) for use with 
their alternating-current wattmeters. 


CORRESPONDENCE. 


— 


MECHANICAL ACTION OF CURRENTS ON 
CONDUCTORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In the article in your current issue under the above 
title a curious error has crept into the explanation of the 
motions produced in liquid conductors. The calculation of the 
pressure from equation 2 (p. 830) is right enough (the formula 
ought to contain an expression for the permeability of the 
material in the numerator), but this pressure can no more 
cause circulation in a circular cylinder than the hydrostatic 
pressure in a closed tank can cause motion of the liquid there. 
The circulation does not take place in the manner shown in 
Fig. 7, and it is not due to the total radial pressure, but to dif- 
ferences in that pressure caused by differences in cross-section. 

So long as the conductor is parallel-sided, the pressure due 
to the current tends merely to draw it into a circular cross- 
section, and no motion of the kind described can occur. But 
if the section of one part is reduced, the formula shows that 
the central pressure there will be greater than at the neigh- 
bouring sections. If the conductor is a fluid the pressure is 
exerted in all directions, and consequently the liquid will be 
squeezed, axially, out of the small section. This makes it still 
smaller, exaggerates the pressure difference and finally pro- 
duces rupture. ! 

In the case of a liquid in a groove the same actions occur, 
but the weight of the liquid keeps it in the bottom of the 
groove. The squeezing action then causes a depression of the 
surface at the small place and an elevation at the larger places, 
Gravity then causes a flow towards the small place along the 
whole periphery, but mostly along the upper surface owing to 
the smaller frictional resistance of the air compared with the 
sides of tho groove. If the current be not too large, a steady 
state will be attained with a certain depression which wiil 
cause the surface inflow due to gravity to just balance the 
axial outflow produced by the current. But if the current is 
large enough rupture will take place. 

Considering the matter from the energy point of view, work 
is done when the liquid moves radially. Owingto the greater 
pressure difference between the periphery and centre at the 
small section more energy is received by the liquid moving 
in there than is given out by it on moving out at the larger 
section. The balance is spent in the friction of thecirculation. 

The E.M.F.s mentioned in the article, being based on the 
assumed motions, are also quite wrong. In fact, they are 
impossible, as they would not absorb from the current the 
power required for maintaining the circulation, but with the 
deviation of the current, which it is assumed they would produce 
they would actually give energy to the current. The radial 
motion of the liquid causes an E. M. F. parallel to the axis, which 
opposes the current in the narrow part and helps it in the 
wider part, where the liquid flows outwards. If the conductor 
is symmetrical about its axis this will cause no change in the 
distribution of the current, but will, on the whole, absorb the 
small power required to maintain the circulation. The motion 
parallel to the axis will give rise to radial E.M.F.s which act 
towards the centre where the motion is in the way of the cur- 
rent, and from it where the motion is against the current. 
These E.M.F.s will cause currents to flow towards tho still 
parts of the liquid, which will complete their circuit against 
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the main current along the motion streams, and with the main 
current in the still liquid between. The net result is that the 
parts of any section where there is no motion across the section 
carry more, and the remainder less, than their proper share of 
the current, but this effect is very small owing to the small- 


ness of the E.M.F.s.—I am, &c., 
DAVID ROBERTSON. 


Merchant Venturers’ College, Bristol, Sept. 9. 
[In another column our readers will find an article dealing 
fully with this subject.—Ep., E.] 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VAOANT AND FILLED. 


A junior assistant engineer is required in the business develop- 
ment section of Birmingham Corporation electric supply depart- 
ment. Applicants must have technical ERO. of the applications 
of electricity for lighting, and preference will be given to one with 
previous experience in designing and carrying out lighting installa- 
tions.  Commencing salary £100, rising to £150 per annum. 
Applications to the city electrical engineer (Mr. R. A. Chattock, 
M.I.E.E.), 14, Dale End, Birmingham, by Tuesday, Sept. 17. See 
also an advertisement. 

Hammersmith (London) Borough Council require an assistant 
engineer, whose chief duty will be to act as canvasser and agent 
for the electricity department. Salary £2. 10s. per week, rising 
by annual increments of 5s. per week to £3. Candidates must 
have practical knowledge of the latest applications of electricity for 
lighting, heating and power and be competent to organise and take 
charge of а publicity branch of the department. Applications, on 
forms to be obtained from the borough electrical engineer (Mr. 
G. G. Bell), 85, Fulham Palace-road, Hammersmith, W., must be 
delivered to him by noon Sept. 20. See also an advertisement. 

The Electric Construction Co. (Ltd.) require at Wolverhampton 
& thoroughly qualified designer of d.c plant of all sizes. 
cants must favs had good theoretical training and possess up-to- 
date practical experience. Applications to the managing director, 
Dashwood House, 9, New Broad-street, London, Е.С. See an 
advertisement. 


A chief lecturer in mechanical engineering is required for the 


Auckland (New Zealand) Technical College. Candidates must 


have had good workshop experience, and, if possible, possess a 


diploma or degree in engineering. Salary £300 per annum. 


Particulars from the director of technical education and manual 


training (Mr. Geo. George, F. I. C., F.C. S.), c/o the High Commis- 
sioner for New Zealand, 13, Victoria-street, London, S. W. Appli. 
cations by Oct. 8. See also an advertisement. 

A lecturer and demonstrator in physics is wanted for the muni- 


cipal technical college, Derby. Commencing salary £120, rising to 


£180. Particulars and application forms from the registrar. See 
an advertisement. 


An engineer is wanted in the London district with first-class 


experience in the preparation of estimates for heavy electrie power- 
plant and machinery. See an advertisement. 


Capable electricians are wanted for English railways abroad. 


Experience in dynamos, accumulators and railway work and know- 
ledge of Spanish necessary. See an advertisement. 

_ An outdoor ‘representative is required to call upon power and 
lighting consumera, See an advertisement. 

Beckenham Council require a storekeeper for their electricity 
department. Wages 30s. Applications by 4 p.m. Sept. 23. 

Battersea (London) Council want a shift engineer. Commencing 
salary £117. Applications to Town Clerk by noon Sept. 26. 

Applications are invited for the position of chief lecturer in elec- 
trical engineering at the Bradford Technical College. Commencing 
salary £200 per annum. Particulars of duties and forms of appli- 
cation may be obtained from Prof. G. F. Charnock. Applications 
to the secretary of the Education committee (Mr. Thos. Garbutt), 
Education Office, Manor-road, Bradford, by Sept. 16. 

Bristol Merchant Venturers’ Technical College require a tempo- 
rary assistant teacher for physics. Salary £3 per week. Par- 
ticulars from the Registrar. 

A mechanical instructor is required in the engineering work- 
shops of Battersea (London) Polytechnic. Wages 40s. per week. 
Particulars from the Secretary. 

A switchboard attendant is required for Kilmarnock electricity 
department. Applications to the Engineer by Sept. 17. 


_ Mr. J. W. Groves and Mr. J. Sheridan, first-class staff engineers 
in the Postal Telegraph Department, have been appointed superin- 
tending engineers to succeed Mr. H. Haskayne and Mr. Geo. 
Cheetham, who have retired, 


Appli- 


EDUCATIONAL NOTICES. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 30 to Oct.5. The 
term opens on Oct, 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. H. Pruen, Armstrong College, 
Newcastle-on-Tyne. 


King's College, London.—The Michaelmas term of the faculty 
of engineering and applied science commences on Wednesday, Oct. 2. 
A list of the teaching staff appears in an advertisement. Evening 
classes are held for civil, mechanical and electrical engineering, 
workshop practice, drawing, metallurgy, mathematics, physics and 
all science subjects. Prospectuses and further information can bs 
obtained from the secretary, Mr. Walter Smith, King’s College, 
Strand, London, W.C. 


University College, Bristol.—There are courses at this college 
for civil, mechanical, electrical and mining engineers and surveyors, 
and special facilities are offered in the way of college scholarships 
and engineering works scholarships. А diploma is awarded to 
students who = the qualifying examinations, and the associate- 
ship of the college is conferred on students who obtain a first-class 
senior diploma. Applications for vacancies in October should be 
made to the registrar and secretary (Mr. James Rafter), from whom 
prospectuses, &c., may be obtained. 

There are also lectures on inorganic, organic and physica] 
chemistry, and the laboratories are fitted with the most recent im- 
provements for study and research in chemistry and metallurgy. 


Battersea Polytechnic (Battersea, London, 8.W.)—The next 
term commences on Sept. 28. There are technical day college 
courses in mechanical, electrical and chemical engineering at this 
Polytechnic. The day courses are in preparation for London 
University engineering degree under recognised teachers. There 
are also evening courses in кү for the engineering degree 
and evening classes in all mechanical and electrical engineering 
subjects. The evening courses begin on Sept. 30. Prospectuses 


from the Secretary. 


Northampton Polytechnic Institute.—The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 80. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com- 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical opties 
are given in specially equipped laboratories and lecture rooms. 

Evening technical courses in all branches of electrical and 
mechanical engineering commence on Monday, 23rd inst. The 
laboratories are well equipped for both alternate (single and poly- 
phase) and continuous-current work and for all kinds of electrical 
testing. 

Particulars as to fees, &c., can be obtained at the Institute, 
St. John’s-street, Clerkenwell, E.C., or on application to the prin- 
cipal, Dr. R. Mullineux Walmsley. 


Hackney (London) Technical Institute Тһе next session 
commences on Sept. 23. Evening lectures and laboratory courses 
are held in electrical engineering subjects, including electrical 
measurements, dynamos and motors, alternating currents, electrical 
design, &c. Prospectuses, &c., from the Principal, Dalston-lane, 
London, N.E. 

Borough Polytechnic Institute.—A four years’ course in elec. 
trical engineering is given at this Institute. There are also special 
courses in electric wiremen’s work, the construction and design of 
electrical appliances and workshop fittings, &c. Detailed syllabus 
o о = be obtained from the Institute, 108, Borough-road, 

ondon, В.Е. 


Sir John Cass Technical Institute (Aldgate, London, B.)—At 
this Institutethere are evening classes in chemistry, metallurgy, 
physics and mathematics, designed to meet the requirements of 
those engaged in the chemical, metallurgical and electrical industries, 
&c. Facilities are given for special and advanced practical work in 
well-equipped laboratories, both in the afternoon and evening. The 
new session begins on 28rd inst. Details of the classes may be 
obtained at the offices of the institute, or from the principal, Mr. 
Chas. A. Keane, M.Sc., Ph.D. 


South-Western Polytechnic (London).—At this Polytechnic а 
complete three years’ course is given in electrical engineering 
during the day and a four years’ course in the evening. There are 
courses of lectures and practical work in elementary, intermediate 
and advanced electrical engineering, electrical design, instruments 
and lamps, alternating and polyphase currents, electrical wiring 
and fitting and the calculus for engineers. 
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Argentina.—The “ Review of the River Plate” says the plans 
and conditions for the construction of the Buenos Ayres Municipal 
underground railway have been forwarded to the Argentine Lega- 
tions and Consulates abroad. 

Mr. B. Saez has obtained a 80 years’ concession to establish and 
operate a telephone system in General Pico (Pampa Central). 


Australasia.— The agreement for the extension of the Fremantle 
tramways to North Fremantle has been signed. Cost of construc- 
tion and equipment is estimated at £10,000. 


The Waterholes Dredging Co. (Emmaville, N.S.W.) have put 
down electric generating plant for pumping and lighting. Current 
is supplied by a 35 н.р. generator on a barge. 


Electric hauling plant is to be installed at the Chiltern Valley 
Consols Gold Mines, Victoria. 


Electric coal cutters are now used at the Blackheath (Queensland) 
Colliery. 


The Charters Towers (Queensland) Botanic Gardens are to be 
lighted by 44 flame arcs and about 80 incandescents. 


Under the new toll system of charges for telephone facilities 4,300 
applications for instruments have been received in five months 
ended June 30 last, whereas the total for the whole of last year, 
under the old system, was only 8,881. 


The charge for conversations on the new Melbourne-Sydney 
trunk line (600 miles in length) has been reduced from 6s. to 5s. for 
three minutes or 2s. 6d. for three minutes between 8 p.m. and 8 a.m. 
Trunk call charges over shorter distances have also been reduced, 
ihe minimum being 2d. for 15 miles. 


Award.—The British Westinghouse Co. have been awarded one 
gold medal for the best 25 B. H. P. gas engine and a second gold medal 
for 55 best general electrical exhibit at the Christchurch (N..) 
Exhibition. 


Аут. — The Council have decided to apply for a provisional order 
to extend the tramways to the new racecourse, 


Battersea (London).— The Council have agreed to supply elec. 
trical energy to the premises of the Grondal Kjellin Electric Furnace 
Co. at Nine Elms. 

Mr. C. J. Mann has been elected chairman of the Lighting 
committee. 

Mr. J. G. Westlake has resigned his appointment as shift engineer 
at the electricity works. 


Bournemouth.—In connection with the new undercliff drive 
which is being constructed by the Corporation, Messrs. R. Waygood 
& Co. are constructing an electric passenger lift which will give 
easy access from the sands to the top of the cliffs. 


Bray (Ireland).—The Council discussed the position of the elec- 
tricity works last week. 

Mr. Bnapsna vw, referring to the recommendation of the Electric Light 
committee not to proceed with the proposed sale of the works, said the 
conditions imposed by the Board of Trade were such as to preclude pur- 
chase by anyone. He proposed that the electric light accounts be made 
up to date, that a balance-sheet be struck showing the financial position, 
that from Sept. 50 the management of the works be under the direct 
supervision of а committee of the Council, who undertake to personally 
superintend its management, that one of the present officials in the Town 
Clerk's office be deputed to open a special get of books for the undertaking 
in an office situated in the works, that a separate banking account be 
kept, and that until such time as the works are put on а firm financial 
position and made at least self.supporting the charge for current be in- 
creased to the maximum price laid down in the Electric Lighting Order, 
1896, 

The chairman of the Electric Lighting committee (Mr. M/ Conuick) 
said that before Mr. Bradshaw joined the Council they tried the experi- 
ment of having the Electric Light committee meetings in the works, and 
it proved unsatisfactory, both as to the working of the concern and 
obtaining of records or references. They had an excellent engineer and 
manager who was very careful, but the next might assume an authority 
which might compromise the Council further than they intended or had 
power to go. He held that the resolution really reduced itself to the 
question of increasing the price of current, and he learned from the engi- 
neer that the very suggestion that they might to do so had an injurious 
effect. 

Mr. Lre argued that the undertaking was in a satisfactory position. 
They paid £931 in interest and sinking fund, which might iot be enough, 
but it was a substantial sum, and would be called profit in a trading 
concern, 

Mr. М‹Совмтск agreed to the matter being referred to the Electric 
Light committee if the suggestion to increase the price of current were 
deleted from the reference. 

Mr. Bnapsuaw agreed to do во and the amended resolution was then 
adopted unanimously. | 


Brighton.— Portslade, Southwick and Shoreham Councils have 
appointed a joint consmittee to consider an offer by Brighton Сог. 
poration to supply electricity in their districts. 

Sanction has been received by the Council to a loan of £2,843 for 
electricity meters, repayable in five years. 


Bristol.—An inquiry was held on Tuesday into the application 


of the Corporation for sanction to borrow £34,000 for the Avon- 
mouth electricity works. 


The Town Clerk (Mr. E. J. Taylor) gave the usual particulars as to 
assessable value, outstanding loans, &., and explained that the Corpora- 
tion were constructing a new dock at Avonmouth, where a large supply 
of current would be required. It was felt that the present was an 
opportune time for developing the Bristol electrical undertaking in the 
direction of Avonmouth, which was a considerable distance from the 
generating station. With a view to seeing if the Corporation could 
supply current at Avonmouth, negotiations took place between the Elec- 
trical and Docks committees. The reason why the Oorporation should 
supply the current was that the Docks committee could only supply them- 
selves but not any other consumer. The result of the negotiations was 
that the Docks committee undertook to take 500,000 units per annum at 
2d. per unit, an all-round charge for power and lighting, the Electrical 
committee to make the supply as they thought fit. Those arrangements 
were sabject to revision from time to time, so that as the business at 
Avonmouth increased and more customers took current the arrangements 
would be revised. In addition to the 2d. per unit, £150 a year was to be 
paid, so that the Docks committee should have the current for power at 
two distinct pressures, 500 volts for the new dock and 250 volts for the old 
dock. The change from 500 to 250 volts involved the extra expense. 
In the application they asked for a loan of £34,600. but that would be 
reduced by £2,700, leaving £31,900, because the Board of Trade had now 
given their consent to the laying of three cables in one trench, instead 
of two as formerly required. 

The city electrical engineer (Mr. Н. Faraday Proctor) gave particulars 
as to the estimate for laying the cables to Avonmouth. He said that he 
had shown the Electrical committee that the cost of generation by the 
utilisation of the Temple Back plant was greater than the transmission 
scheme. 

The Inspector (Mr. Н. Ross Hooper): Now I want the proof. 

Mr. Proctor then supplied figures as to the comparative co3t of the 
two schemes. He was pressed for further details, and said he could not 
supply figures concerning matters which had not come before the com- 
mittee. 

The Inspector stated that, in view of want of evidence on certain 
pointe, he would adjourn the inquiry until Oct. 1. 


Burnley.—Owing to the increasing. demand for electricity, the 
Electricity committee are considering the question of the exten- 
sion of the electricity station. 


Calverley.— Negotiations are proceeding between Leeds Corpora- 
tion and Calverley Council in regard to the transfer of the Calverley 
tramway order and the construction of tramways in the district. 

Leeds Tramways committee offer the following terms: (1) The Council 
to maintain the tramway powers by applying for extension of time of 
order; (2) the Council to pay net cost of order and transfer; (3) Line 
to be constructed, say, to Post Office, and order to be transferred to Leeds ; 
(4) Leeds Council to maintain road; and (5) local contribution towards 
loss during earlier years. 


Colchester.—The Council have decided to purchase mechanical 
stokers for the electricity station at an estimated cost ot £1,018, to 
be paid for out of revenue by four yearly payments. 


Crook.—The County of Durham Electrical Power Distribution 
Co. have informed the Council that a supply of electricity will pro- 
bably be available in this district by January. 


Dowlais.—Dowlais Chamber of Trade have appointed a deputa- 
tion to wait on the manager of the Merthyr Electric Traction & 
Lighting Co. to urge the construction of an electric tramway from 
Dowlais to Pant. 


Dudley.—Application has been made for sanction to a loan of 
£95,000 for the purchase of the tramways and light railways in the 
borough. . 

At the meeting of the Corporation on Tuesday it was decided to 
replace the existing arc lamps by smaller ones. It was estimated 
that the smaller lamps would cost about £3. 10s. each, would use 
about half the current of the existing lamps, and would consume 
fewer carbons. The smaller lamps are to be placed on the tram 
poles and to be fed by two cables. The cost of шашын out the 
scheme is put at about £1,200, representing an annual charge for 
interest and sinking fund of £90. 


Dundee.—The Town Council have decided not to accept any of 
the tenders lately received for high and low-tension cables, but will 
issue fresh specifications immediately and call for new quotations. 
In coming to this decision the Council were influenced by the 
position of the copper market, the price of copper having fallen con- 
siderably since the issue of the specifications. 

The solicitors of the Electrical Contractors’ Associatian (Messrs. 
Turner & Со.) have been in communication with the Electricity 
committee in regard to the power to let electric motors on hire, &c., 
which is to be sought by the Corporation. | 

The association threaten to oppose the provisional order unless the 
Corporation agree to insert a clause prohibiting the Corporation from 
carrying out wiring work except through the agency of a contractor. 


East Ham.—The Council havo received sanction to a loan of 
£4,000 for mains extensions. 
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Edinburgh.— The Electric Lighting committee recommend the 
Council to reduce the price of electric current for private lighting 
from 8d. to 23d. per unit. The proposed reduction represents about 
£7,000 revenue per annum. i 


Exhibition.—An exhibition of electric light fittings, lamps, 
motors, &c., which has been organised by Devonport Corporation elec- 
tricity department, was opened by the Mayor (Mr. W. J. Moon) 
yesterday (Thursday). 

There are a number of interesting exhibits, including cooking and 
heating apparatus, electric motors driving printing and other machinery, 
elestric lamps and fittings, telephones, electric clocks, electro-medical 
and X- jay apparatus, &. The borough electrical engineer and manager 
(Mr. J. W. Spark) and the chairman of the Electric Power committee 
(Mr. H. Banbury) devoted a good deal of time and energy to making 
кеше for the exhibition, which has excited considerable interest 
in the town. 


Gillingham (Kent).—The Council have decided to charge con- 
sumers who purchase lamps from the electricity department 15 per 
cent. above the net prices paid by the Council. 


Great Yarmouth.—The motormen and conductors on the Cor- 
poration tramways have applied for six days’ holiday per annum, 
and the Tramways committce have decided to grant three days. 


Grimsby.— At the last meeting of the Public Lighting committee 
the borough electrical engineer (Mr. W. A. Vignoles) reported that 
the load upon the generating plant was increasing even faster than 
had been anticipated. The plant would be fully loaded during the 
coming winter, leaving very little margin for maintenance of a 
satisfactory supply in case of breakdown. That was not а desirable 
position to be in, as any failure (even of a temporary character) 
would prove highly detrimental to the progress of the undertaking. 
In view of the rapid development going on at the docks, the 
probability was that the plant would become heavily overloaded, 
and the committee, theref ore, decided to proceed with the erection 
of the new extension plant, which will increase the power of the 
station by 316 kw. 

The L.G. Board have sanc tioned & loan of £1,964, ropayable in 
18 years, for additional plant. 


Hackney (London'.—The electric lighting mains are to be ex- 
tended to Gunton-road and Wick-road. | 


Harrogate.—Application has been made by the Council for 
sanction to borrow £16,000 for extensions of the electricity 
undertaking. 


Hinckley.—The Council will oppose an application of a company 
for a provisional order. 8 


t 


India.—" Indian Engineering states that electric power plant 
. has been installed for working the water-hoisting pumps at the Tara 
Devi station of the Kalka.Sim!a Railway. The question of the 
adoption of electric traction appears to have been dropped for the 
present. | 


Inquest — Ар inquest was held at Seaham Harbour on Monday 
on two men (named Dunn and Attwood) who were killed on Friday 
last at Dawdon Colliery. 


WiLLIAM Piao, bankeman at the colliery, said that at 4:45 p.m. on 
Friday shots were fired in the pit. Immediately afterwards six men 
(inclading Attwood and Dunn) went down the pit in a kibble, witness 
being in charge at the top of the shaft. The chargeman in the kibble 
rapped to witness ‘‘ hold," and witness signalled to the brakesman, who 
stopped the kibble. The electric lamp in the shaft was still travelling 
when witness heard a noise in the shaft, and he gave the order to stop the 
engine lowering the lamp cable. The engine, however, had already 
stopped through losing the weight of the cable. When he looked 
down the shaft he saw the cable lying slack round the wheel at 
the top of the shaft. Raps were h on the kibble, and those 
at the bank thought they must be cutting the wire rope. The charge- 
man was heard to shout as the kibble approached the surface, ‘‘ Send for 
the doctor.” The manager (Mr. Wood) was soon on the spot, and the 
men were got out of the kibble. Dunn was taken to the colliery office, 
where he died, and Attwood was dead on reaching the surface. Witness 

thought the lamp would be from 10 to 15 fathoms from the bottom of the 
shaft; he could not give any explanation as to the cause of the cable 
breaking. 

James SWINBURNE, enginewright, said it was his duty every 24 hours to 
examine the electric lamp cable, and he did so that morning. The cable 
had been in use since March, 1906, and was obtained new from Messrs. 
Reid, Ferens & Co. Witness examined the cable as it travelled slowly 
past him; it did not pass through his hand. As far as he could judge, 
everything was in proper working order. In his opinion fusing caused 
the cable to break. He did not think there was any flaw in the cable. 

J. W. Jonson, sinker, said he was one of the men who went down in 
the kibble. When they had descended to about 15 fathoms from the 
bottom the cable parted. Before the accident the chargeman rapped 
hold“ in order to examine the shaft, and as they were just looking 
round they heard a noise, but could not tell what it was. Immediately 
after the electric lamp cable fell upon them, winding itself round the kibble 
торе, and 16 fell in a heap on the bow of the kibble. Witness was stand- 
ing up, and it caught him on the neck. Attwcod was lying in the bottom 


of the kibble on top of another man named Warlow, having been knocked 
down. Dunn was lying in the bottom shouting. “ Oh, my back." 

Mr. A. ANDREWS, electrical engineer, managing partner of Reid, Ferens & 
Co., said they supplied the electric cable. Before being sent out cables 
were thoroughly tested. The cable was placed in position under witness's 
personal supervision, and he considered it to be of ample weight and 
structure for the purpose for which it was used. It was wrapped with 
jute, and then armoured with 29 galvanised iron wires. Finally it was 
dressed with jute and copper wire to make it waterproof. The cable was 
stronger than that usually supplied for that purpose. He had examined 
the cable since the accident and was of the opinion that it had broken 
through fusion. There were no means of providing against fusion. The 
examination made by Swinburne was all that seemed necessary. The 
heat generated at the point of fusion would lower the breaking strain of 
the armour. 

Мг. R. Corry, engineer to the Londonderry Collieries, agreed with the 
last two witnesses. 

The jury returned a verdict of accidental death in each 0183. 


. Kirkcaldy.—On Monday the Council postponed consideration of 
the recommendation of the Tramways committee to increase the 
salary of the borough electrical engineer and tramways manager 
(Mr. О. F. Francis) from £300 to £35), but the Finance committee 
have been instructed to report once a year (in March) upon the 
salaries of municipal officials. 


Light Railways.—The Clacton and St Osyth Light Railway 
(extension of time) Order, 1907, has been sub nitted to the Board of 
Trade for confirmation. Objections by Sept. 23. 

The promoters of the Blackburn, Padiham and Whalley light 
уны are seeking an extension of 18 months for constructing 
the line. | 


London Brighton & South Coast Railway Electrification.— 
The Daily News” reports that the directors anticipate being able 
to introduce within six months a regular 10-minute electric service 
between London Bridge and Victoria, by way of East Brixton and 
Peckham Rye. The journey will occupy 25 minutes from end to 
end. If the experiment is as aiccoaatel as the company hope, 
“ electrification " will be applied gradually to the entire Brighton 
surburban system. The line will be equipped on the single-phase 
overhead system and each train will be capable of carrying 564 
passengers and will consist of three coaches, with a motor at either 
end, and will be built throughout of fire-proof material. 


Longton.—The Council have received sanction to a loan of £2,000 
for additional plant at the electricity works. 


Lowestoft.—The Electric Lighting committee reported on Tues- 
day that there were 784 consumers, representing the equivalent of 
89,430 8 c.p. lamps connected to the mains. 


Luton.—The Council have obtained an extension to Aug. ll, 
1908, for completing the tramways, and sanction has been received 
to & loan of £65,000 for constructing the system and to a loan of 
£2,000 for eleotric generating plant.  . 


Manitoba.—The Provincial Government have let contracts for 
the construction of a telephone system for the province. 
start has been made with Winnipeg, where the central exchange 
will be established, and as rapidly as possible the system is to be 
extended to the outlying parts. 


Marlborough.—The period of the Council's provisional electric 
lighting order (1904) has been extended. 


Municipal Insurance.—Bury (Lanes. Borough Treasurer has 
been instructed to draw up а list of charges for the insarance of 
employés under the Workmen’s Compensation Act, 1906, with а 
view to the creation of a municipal insurance scheme. 


Municipal Ownership.—The United States Commission ap. 
pointed some time ago to investigate the question of munici 
and private ownership of electricity supply, tramway, gas an 
water undertakings have presented & report on their investigations 
made in Great Britain. 

It is pointed out that in Great Britain, while municipal undertakings 
have permanent rights, companies’ rights are limited, and that, therefore, 
municipal success in Great Britain should not be accepted as indicalive 
of the certainty of similar results in the United States. The Commission 
emphasise the fact that the public utilities they were appointed to study 
are so constituted that it is impossible for them to be regulated by com- 
petition. Therefore, they must either be controlled and regulated by 
Government, or be left to do as they please, or be operated by the pablic. 
None of us (the report states) is in favour of leaving them to their own 
will, and the question is whether it is better to regulate or to operate. 
There are no particular reasons why the financial results from pablic ог 
private operations should be different if the conditions are the same. In 
each case it is a question of the proper man in charge of the business and 
of local conditions. ‘‘ We are of opinion that a public utility which 000: 
cerns the health of the citizens should not be left to individuals where 
the temptation of profit might produce disastrous results, and therefore it 
is our judgment that undertakings in which the sanitary motive largely 
enters should be operated by the public.” : 

A minority report states: We have come to the conclusion that muni: 
cipal ownership of public utilities should not be extended to revenue 
producing industries which do not involve the public health, the public 
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safety, public transportation, or the permanent occupation of public 


streets or grounds, and that municipal operation’ should not be under- 
taken solely for profit; also that all future grants to private companies 
for the construction and operation of public utilities should be termin- 
able after a certain fixed period, and that meanwhile cities should have 
the right to purchase the property for operation, lease or sale, paying its 
fair value.” To carry out these recommendations effectively and to pro- 
tect the rights of the people, it is recommended that the various states 
should give to their municipalities the authority, upon popular vote, 
under reasonable regulations, to build and operate public utilities, or to 
build and lease the ваше, or to take over works already constructed. 

The report proceeds : ** Furthermore, we recommend that provision be 
made for & competent public authority, with power to require, from all 
public utilities, а uniform system of records and accounts giving all 
financial data and all information concerning the quality of service and 
the cost thereof, which data shall be published and distributed to the 
public like any other official reports ; and also that no stock or bonds for 
public utilities shall be issued without the approval of some competent 
public authority. We also recommend the consideration of the ‘ sliding 
scale,’ which has proved successful in some cases in England, in refer- 
ence to gas, and bas been adopted in Boston. Та case the management 
of public utilities is left with private companies, the public should retain 
in all cases an interest in the growth and profits of the future, either by 


a share of the profits or a reduction of the charges, the latter being prefer-. 


able, as it ensares the benefit to those who use the utilities, while a share of 
the profits benefits the taxpayers. 

e Commission states: Our investigations teach us that no 
municipal operation is likely to be highly successful that does not pro- 
vide for (1) An executive manager with full responsibility holding his 
position during good behaviour; (2) exclusion of political office and per- 
sonal favouritism from the management of the undertaking ; (3) separa- 
tion of the finances of the undertaking from those of the rest of the city; 
and (4) exemption from the debt limit of the necessary bond issues for 
revenue-producing utilities, which shall be a first charge upon the property 
and revenues of such undertaking." 

The Commissioners conclude their report on this section of their 
labours with the statement that they found in England and Scotland a 
high type of municipal government, the result of maoy years of struggle 
and improvement. Business men seemed to take a pride in serving as city 
councillors or aldermen, and the government of such cities as Glasgow, 
Manchester, Birmingham and others included many of the best citizens 
of the city. Such conditions were distinctly favourable to municipal 
operations. | 

Municipal Telephony.—At the meeting of the Brighton Tele- 
phone committee last week the chairman (Councillor Lintott) re- 
ferred to the final balance-sheet of the municipal telephone under- 
taking, and explained that its presentation had been delayed owing 
to pressure of work and some difficulty with outstanding accounts. 

Although the committee had been freely criticised, the concern had 
been taken over by the Government without any loes to the ratepayers, 
and the town had been much improved by the up-to-date and efficient 
telephone system that now existed. In addition they had paid some- 
thing like £900 or £1,000 in royalties to the Post Office and £174 per 
annum to the town hall establishment charges. There was a surplus of 
£2,509, the disposal of which had not yet been decided upon. 

The committee's report was adopted. 

The final meeting of the Swansea Telephone coramittee was held 
on Friday last. 

The borough accountant (Mr. Hopton) said that on Aug. 10 the Сог. 
poration received from the National Telephone Co. a cheque for £26,936. 
The total amount р for the undertaking (inclusive of stores) was 
£31,641. 5s. 3d., bat from that certain deductions had tobe made in respect 
of sinking fund, for which the Corporation agreed to allow £2,213. 1s, 8d., 
unexpired rentals due subsequent to March 31, Post Office royal- 
ties, &c. Of the outstanding rentals all had been collected except about 
£270, and he thought that not more than £100 would have to be wiped 
out. The profit would be at least £1,000. They had £1,400 surplus 
profit on March 31, but they would have to pay 4 per cent. to the deben. 
ture bondholders up to Nov., 1908. 

The Chairman (Councillor D. Jongs) commented on the able manner in 
which Mr. Mackie (the general manager) and his staff had done their 
work, and moved that the committee place on record its thanks at the 
abe way in which Mr. Mackie and staff had performed their services. 
The resolution was amplified by including the borough accountant and 
others, and in this form was adopted. 


Northfleet. — Litigation is likely to ensue from the recent action 
of Gravesend Council refusing to carry out their agreement to supply 
electricity in Northfleet, the latter Council having decided to take 

counsel's opinion on the position. | 


Personal.— Mr. W. Wright, assistant controller of Postal Tele- 
graphs, will act as deputy controller during the absence of Mr. J. 
Newlands, who is assisting in the reorganisation of the telegraph 
service in India. 

Presentation.— The staff of the Sheffield electric supply depart- 
ment have presented a case of cutlery to Mr. Е, A. Dear on his 
marriage. 

Rating Appeal.—At Linlithgow County Court on Tuesday the 
National Electric Construction Co. and Bo'ness Council appealed 
against the assessor's valuation of the Bo’ness electricity works. 
The assessor's valuation was £1,800, and appellants wished the 
figure reduced to £400, which was the valuation fixed last year. 


After hearing evidence by Mr. G. W. Spencer Hawes, consulting 
engineer, and Mr. M'Gowan, the resident engineer, the Court 
reduced the valuation to £720. Appellants intimated that they 
would appeal. 


Sale.— The experiment in street lighting by arc lamps has proved 
so satisfactory that the Highways and Lighting committee are con- 
sidering the question of extensions. | 

Sheffield.—The electric light department has been authorised 
to order electric cable to the extent of £24,000, at such times as 
the copper market is most favourable for the purchase, and the 
L.G. Board are being asked to give their consent without waiting 
for the holding of a local loan inquiry. 

On Wednesday the traders of High-street and Fargate petitioned 
the Council to extend electric lighting to these thoroughfares. The 


‘report of the Electric Lighting committee recommending the exten- 


sion of electric lighting from the Town Hall to Blonk-street was 
referred back for the preparation of estimates. 

We refer to a proposed contract with Messrs. Willans & Robinson 
under “ Tenders Accepted.” 


South Africa.—The “ British and South African Export Gazette 
says Pretoria Municipality have decided to purchase additional elec- 
tricity generating plant. 

Johannesburg Council have decided to make an arrangement to 
take 1,300kw. three-phase current (at 3,000 volts) from Victoria 
Falls Power Co., and will invite tenders locally for supply of 
generating plant of 1,000 kw. capacity. 

The Natal Government will shortly place orders for material for 
the electric light and power extension at the Point and Bluff, Durban. 

£5,250 is to be expended by Natal Government upon new tele- 
phone and telegraph lines, switchboards, &c., for the Greytown 
telephone exchange. | 

The Transvaal Government have notified their intention of re- 
tiring from the South African Customs Union at the end of June 
next. | ie 

Orders for electric cranes, &c., will be given out shortly in con- 
nection with the harbour improvement at Lourenco Marques. 

А number of small electric motors and starting switches have 
recently been ordered through the colonial agents by Cape Town 
Municipality. | К Е | 

Table Bay Harbour Board are considering the question of order- 
ing a new electric travelling crane for the graving dock, Cape Town. 

It is believed that the South African Option Synd. will shortly 
require an electrical installation. 

е Municipality will shortly put down electric lighting 
Р t. fX ie ЖА : N 
Southampton.—The Council are recommended to obtain powers 
to extend the tramways to the Royal Pier. ' 


Stockport.—Last week the chairman of the Electricity com- 
mittee (Mr. G. Ball) stated that they proposed to reduce the charge 
for electric energy for power to a point which would be as low as 
that of any station in the north of England. Since June, 1906, 
the output of electricity had more than doubled, and since March, 
1906, the total demand had increased from 200 н.р. to 500 H. p. 

The sale of current for power would enable the committee in the near 
future to recommend the Council to reduce the charge for energy for 
lighting, | | | 

Telephone Charges.—The new measured rate system which is 
being introduced by the National Telephone Co. has caused many 
of the local authorities to protest against the new tariff. The 
National Chamber of Trade, which has taken up the question, has 
called a conference of public bodies for the 26th inst. at Blackburn. 

At the recent meeting of the Newcastle Chamber of Commerce, Mr. 
А. М. J. Ogilvie, assistant secretary of the Post Office, attended and 
explained the charges. He said it was the Postmaster-General’s desire 
to give an efficient service at a reasonably cheap rate. The underlying 
main principle of the new system was that the charges should be measured 
according to the quantity and quality of the service. Telephones had 
developed, but not to the extent possible. He thought they did not 
realise the possibilities of the telephone in all departments of life. As 
the system grew the number of calls made by individual subscribers 
would grow, and the needs of those who would be served by one line 
between two or four persons had to be looked after, as well аз the 
interests of those who wanted several lines and separate office ex- 
changes. The new measured rate aimed at meeting all those needs. 
The measured rate service simple was for a single instrument, with 
£5 for 500 calle, and a reduction for larger numbers. The maximum 
number of calls allowed for on that service was 4,500, that number being 
fixed in view of the probability that such a number of originated calls 
would fill the line. The filling of the line was one of their great diffi- 
culties, and in London 26 per cent. of calls were ineffective owing 
to that cause. The maximum of 4,500 was fixed at a reduced scale, 
with the view to additional lines for £4 at 4s. per 100 calls baing 
fixed. Another scale provided for private branch exchanges with 
extension telephones, two lines being given at £3 each. For private 
residences a flat rate of £8 n year was given, because no private resi- 
dence made excessive demands on a telephone and the calls were 
spread over a greater period of the day. For small users there was a two- 
party rate for private houses at four guineas per 400 calls. On the 
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whole he thought his hearcrs would consider that was a sound business 
principle. Their objection was probably to the amount of the charge 
which was entirely apart from the principle. There might be some mis- 
apprehension as to the reasons for the revision and the lack of notice. 
The reason was that, under the agreement for the purchase of the 
National Co.'s business, it was arranged to have an interchange of calls, 
and the Post Office, therefore, had to revise the chargea to make them 
alike. But for that, probably, the existing rates would have been left 
alone until 1911. The change was due largely to the initiative of the late 
Mr. W. E. L. Gaine, the late general manager of the National Co., who 
was a deep student of telephone working and development. The rates 
adopted were those which the Post Office thought best adapted to the 
provincial areas as a whole. Newcastle was the largest exchange of the 
Post Office, апа others were expensive. The rates were lower in New- 
castle than in those towns where the National Co. had the exclusive 
right to make the charges, and he thought that showed the Post Office 
did not unnecessarily raise the prices. It might be said that £5 for 500 
ealls was too much, but the future could only tell that, and by 1911 they 
hoped to know better what they ought to charge. 

He admitted the variety of rates made the calculation of charges diff- 
cult, but there was a reason for it, and he thought the difficulty would pass 
away. As to the provision of an indicator, he thought they would find 
in practice it was unnecessary to check calls, because a very careful method 
was adopted at the exchange, where an indicator like a cyclometer was in 
use on each call, and if any mistakes were made it would be in favour of the 
subscribers. The charge for calls would have to be left for further ex- 
perience to show. The suggestion that the measured service could check 
development was not borne out by America, whore a great develop- 
ment had followed its adoption and the prices were from two to three 
times as great as those now proposed in England. With regard to the 
exchange of the flat rate for the measured rate in case of an extension, 
he could say the rule would not be enforced unreasonably. With regard 
to the difficulty in contracting in advance, cash would be returned if the 
full number of calls were not used. 

Several members expressed their views, and Mr. Ogilvie, in reply, said 
the difficulty of an unlimited service was that, as a system grew, the cost 
grew more rapidly than the number of subscribers. He undertook to 
have an explanation of the new scale sent to every subscriber, but he 
could not give an assurance that no change would be made in the charges 
system if additions were made to the installation. He promised, how- 


ever, to consider the possibility of substituting public wires when private 
wires broke down. | 


Trade Union Congress.—This important Congress, which was 
held at Bath last week, and was attended by 521 delegates (against 
491 in 1906), representing 1,700,000 members. 

At the opening sitting on 2nd inst. the Parliamentary Committee, 
reporting on the year’s work in Parliament, gave a summary of the pro- 
visions of the several acts which affected labour. 

On the vexed question of old-age pensions, the principle of which had 
been affirmed by the Congress and by special conferences for many 
years, the Committee recall the fact that the Prime Minister and the 
Chancellor of the Exchequer have both declared themselves in favour of 
universal pensions, so that the matter is ripe for treatment. The Trades 
Disputes and the Workmen’s Compensation Bills having been disposed of, 
the Committee think that a serious effort should now be made in the 
House of Commons to get old-age pensions. 

The report concludes : ‘‘ We urge our members to take up the following 
social and industrial reforms : Miners’ legal eight-hour day and a reduc- 
tion of hours in all trades, old-age pensions, the unemployed, compul- 
sory State insurance, land nationalisation, amendment of the Poor Laws, 
and legal restriction of systematic overtime." 

Overtime.—The following resolution was carried unanimously : ‘‘ That 
this Congress, believing overtime to be physically and economically evil 
and detrimental to the best interests of the State and its people, urges the 
Parliamentary Committee to take all needful steps to secure its speedy 
abolition.” 

Factory Act Amendment.—It was decided to instruct the Parliamentary 
Committee to urge upon the Government the amendment of the Factory 
and Workshops Acts with regard to prohibiting the running of machines 
in textile and paper factories and bleaching and dye works, except for 
repairs, between Saturday noon and Monday 6 a.m. ; to make it illegal for 
workshops to be carried on in dwelling houses; and to prevent the 
employment of female workers in metal polishing, turning and screwing. 

Government Contractors.—On the motion of Mr. G. N. Barnes, M.P., 
the Parliamentary Committee were instructed to move the following 
resolution in the House of Commons in the next session: That, in the 
opinion of this House, all Government contracts should contain a clause 
stating that the contractor shall observe the conditions of labour and pay 
the wages recognised and agreed upon between the employers and trade 
unions of the districts (the rate to be ps irrespective of piece-work) in 
which the work is carried on, and a schedule of wages shall be posted in 
some conspicuous place in the workshops where the work is done; failing 
such an agreement ав to conditions, hours or wages, the agreement in 
operation in the nearest town or district to that in which the work is 
carried on shall be taken to apply. Any firm which does not recognise 
the above-mentioned conditions on all its work, whether Government or 
otherwise, shall be deemed an unfair house and not eligible to contract for 
Government work." [It will be noted that this resolution takes no heed 
of the many contracts placed abroad where trade union conditions do not 
prevail and cannot be enforced. —Eb.] 

Minimum Wage.—A resolution was carried to tho effect that the Con- 
gress reallirmed its belief in the justice of the workers’ demand for 
trade union rates of wages in all trades and a minimum wage of 30s. for 
& 48-hour week for adult workers in the London district. 


was carried: This Congress 
methods of increasing the output by the introduction of the premium 
bonus and feed and speed systems of working is utterly opposed to the 
principles of trade unionism, inasmuch as it creates a form of sweated 
labour and acts as a factor in increasing the number of unemployed, and 
hereby recommends that societies should use every effort to stop the 
further development of these systems, and to take steps to abolish them 
wherever they have been introduced. We further call on the Parlia- 
mentary committee to take action by deputising the Government Depart- 


ments to protest against the introduction of the premium bonus system 
into Government works." 


Bonus and Speed 3535 a large majority the following motion 
в strongly of opinion that the modern 


General Eight- Hour Day. — On the motion of Mr. J. R. Clynes, M. P., the 


following resolution was unanimously passed : That, in view of the present 
rapidity of production, the continuous introduction of labour and wage- 
saving machinery, and the consequent displacement of manual labour in 
many industries, this Congress declares in favour of a shortening of the 
hoars of labour to not more than eight per day, or 48 hours per week, asa 
means towards the absorption of many of those workers who are at some 
season of the year thrown out of employment, and calls on all the organised 
workers of the United Kingdom to make this one of the test questions at 
all Parliamen 
systematic overtime should be abolished in all trades, and instructs the 
Parliamentary Committee to formulate a general Eight Hours Bill to lay 


and municipal elections. The Congress declares that 


before Parliament next session. 
Old-age Pensions.—On the motion of Mr. G. N. Barnes, M.P., it was 
resolved as follows: In view of the fact that the question of old-age 


pensions bas been prominently before the country for many years, and 
that at the recent general election the great majority of the pre- 


sent members of Parliament definitely pledged themselves to sup- 


port a pension scheme, this Congress expresses its dissatisfaction 


at the failure of the Government to establish such scheme during 
the past session of Parliament. It further condemns the Govern- 
ment for surrendering national income by relieving ineome-tax 
payers of a million and a quarter of revenue during the present 
year, which might and should have been devoted to pension pur- 
poses. It therefore demands that the Chancellor of the Exchequer 
shall make provision in his next Budget for the commencement 
on Jan. 1, 1909, of the payment of pensions of not less than 5s. per 
week to all persons cf 60 теш of age and upwards; and, finally, the 
Congress inetructs the Parliamentary committee to initiate and invite the 
co-operation of the Labour members of Parliament to conduct a vigorous 
campaign throughout the country during the ensuing winter months with 
a view of securing the immediate solution of this urgent social problem. 

Arbitration in Trade Disputes.— Resolutions in favour of the settlement 
of trade disputes, &0., by arbitration were rejected. 


Tramway Order Transfer.— Whitefield Council give notice of 
intention to lease to Salford Corporation for 20 years the tramways 
constructed under the Whitefield Tramways Order, 1900, Salford 


paying an annual rent of £1,623. 6s. 


Wishaw.—On Tuesday the Council decided to promote a provi- 
sional order to confer further powers in regard to electricity supply, 


including the right to wire consumers’ premises, and to borrow 
£3,000 for the undertaking. 


Yardley.—A_ special meeting of the Tramways and Electrie 
Lighting committee has been called to consider the revised terms of 


ee Corporation for the transfer of the Yardley provisional 
order. 


Sports.—The second annual sports of the Robertson Social and 
Athletic Club took place on Saturday on the club’s ground at Shep- 
herd’s Bush. 

Mr, Е. P. Driver (work's manager), Mr. C. J. Robertson (director) and 
Mr. A. Heden officiated as judges ; and Mrs, C. Wilson presented the 
prizes, Mr. A. W. Pettitt acted as starter, Mr. Н. Parle as ti : 
Messrs. A. Kirkby, F. Pluck and P. Pring as handicappers, Mr. G. H. 
Freeman (secretary) was also present, and a goodly crowd of other officials 
of the company. The ground was brilliantly illuminated by Robertson 
fairy lamps, and presented a pretty sight. The total attendance was 
between 700 to 800. "There were 305 entries for races, the chief events 
being the men's 100 yd. handicap which was won by Mr. G. H. Freeman 
from scratch, time 11} seconds; a ladies’ 8 lap bicycle race, won by Miss 


D. Dallender, from scratch. Inches only separated the winner from Miss 
R. Morgan. 


Outings.— The annual staff outing of the Armorduct Mfg. Co. 
took place on Aug. 81. The London staff, accompanied by several 
of the company’s depot managers and friends, joine1 the launch 
“ Formosa" at Molesey Lock, and proceeded to Old Windsor, 
luncheon and tea being served on board. Dinner was served at 
the managing director's residence at Teddington, at eight o'clock. 
After dinner Mr. Schmahl, in a brief speech, expressed his appre- 
ciation of the efforts of the employés on behalf of the company, and 
accompanied his thanks with an agreeable surprise in the shape oí 
substantial cheques to the staff. 


On Saturday last the staff and employés of the Dundee electricity 
department had their annual outing at Monikie. The weather was 
ood and a very enjoyable time was spent. The sports proved an 
interesting part of the programme, keen competition being shown. 


while matches in football and cricket were also enthusiastically 
entered into. | 
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ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Barnstaple.—The report of the independent auditor (Mr. 
Leicester) appointed to investigate the accounts of the electricity 
department, states that thedeficit is about £1,800, but this figure is 
arrived at by transferring certain items in the official accounts from 
capital to revenue account. Mr. Leicester suggests that £2,000 а 
year should be set aside for depreciation. 


Bradford. —Ald. D. Wade made his annual statement of the past 
yoar's work of the trading departments of the Corporation on Tues- 
day, and said the outstanding feature was the small aggregate net 
profit (£365), having regard to the large capital invested. 

With an invested capital of £6,500,000 а net profit of £365 left no 
margin for contingencies. Unforeseen disasters in gasworks, electricity 
works, waterworks and tramways—in which last-named department there 
had recently been experienced an unfortunate illustration—all pointed to 
the importance of taking into serious consideration the question of im- 
proving the smallfmargin which those undertakings provided to meet con- 
tingencies. There were, however, surpluses of £4,451 on the electricity 
supply department and £14,536 on the tram ways. 


Darlington.—In moving the report of the Electricity and Light 
Railways committee the chairman (Councillor Wooler) stated that 
the tramcars carried about 6,000 workmen per day, and return 
tickets were increasing in number ; ; receipts showed a decrease of 
£64. 7з. 7d. over last year. By returns from 12 towns of similar 
size to Darlington, eight showed serious decreases this year—an 
average of 280 per week—whereas at Darlington the decreaso was 
only £2. 9s. per week. 


Holyhead.—There was a profit of £373 on the past year's work- 
ing of the electricity department, 


King's Lynn.— The accounts of the electricity department for 
P year ended March show capital expenditure £49,766, increase 
1,9 

Revenue was £7,052, total expenditure was £3,309, gross profit was 
£3,742 (compared with £3,631 in previous year). Interest required 
£1,208 (£1,273), and instalments for repayment of loans £1,924 (£1,814), 
net profit being £593 (£535). Fuel cost 0-41d. (0 39d.) per unit, works 
costs were 0°864. (as in previous year), total expenses 1:204. (1:24d.) The 
average prices received were 4°89d. 15 864.) for private lighting, 2:254. 
(2-50d.) for lighting by contract, 1:624. (1:58d.) for power and 1:834, 
(2:05d.) for public lighting, average price for all purposes 2-78d. (3:06d. 
561,072 (508,424) units were generated, 167,563 (163,103) supplied by 
meter, 5,220 (3,840) by contract, 143,480 (110,423) to motors and 197,766 
(183, 308) to public lamps. There are 575 (548) private consumers, and 
the total connections are equivalent to 29,685 (27,081) 8 c.p. lamps. 71 (61) 
motors of 306 н.р. (2424 н.р.) are connected. The maximum supply 
demanded was 335 kw. (315 kw.), and the load factor 17:52 (16:71). 


Harrogate.—The accounts of the electricity department for the 
year ended March show capital expenditure £120,101, increase for 
‘the year £5,487, 

Revenue was £17,301. Total expenditure was £8,057. Gross profit 
was £9,244. Interest required £3,329, instalment of principal £1,399, 
and sinking fund £2,427, £621 has been placed to reserve and £1, 670 
appleid to relief of rates. 1,552,842 units were generated, of which 
110,800 were supplied to public lamps, 104,015 by contract and 951,207 
by meter, The total maximum demand was 950 kw. 


Plymouth.— Dealing with the report of the tramways manager 
(Mr. Everson) for the past year, Mr. Monk stated at the meeting 
of the Council on Monday that for the first time in the history of 
the undertaking they had a clean sheet, and with the exception of 
the sinking fund charges it was now absolutely free from liability. 

The undertaking had a bright future before it. Profit on the past year 
was 21,352, His predecessor reduced the overdraft on the tramways by 
£3,200. Since he had been chairman they had paid off a further £5,000. 
They had paid for renewals, and when they considered the gradients, the 
price at which they carried passengers, and the price of electric energy, 
they had every reason to be catisfied with the year’s working. 

The Tramways committee recommended that no delegate be sent to the 
annual meeting of the Municipal Tramways Association, but an amend- 
ment to send the mansger was carried. 


Shoreditch (London).—The Electric Light committee has 
reported that for the year ended March 31 there was a large 
increase in the sale of current for lighting and power. 

4,218,574 units were sold, against 3,702,457 in 1905 6. The total cost 
had dropped from 2:494, to 2:28d. per unit, and the revenue had also 
decreased from 2:554. to 2:364. per unit. Net profit was £1,756. 16s. 11d. 
after meeting all charges, except renewals, and this amount has been 
placed to reserve to meet cost of change of pressure, &oc. 


Swansea.—In a report on the progress of the electricity under- 
taking, presented to the Council last week by the Electric Lighting 
committee, it was stated that the total units generated (excluding 
traction) from April 1 to Aug. 29 were 690,653, against 499,658 in 
the corresponding period of 1906. The number of consumers was 
1,017, against 850. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Dublin Lighting committee invite tenders for supply of 500 alter- 
nating-current single-phase meters and 100 three-phase meters. 
Specifications from the city electrical engineer (Mr. Mark Ruddle), 
Fleet-street, Dublin. "Tenders to the Chairman of the Committee, 
8, Cork-hill, Dublin, by noon Sept. 30. See also an advertisement. 


London County Council invite tenders for the manufacture, 
delivery and erection of three electrically-driver boiler feed pumps, 
each of 9,000 gallons per hour capacity, at thetramways electricity 
station, Fast Greenwich. Tenders, upon official forms to be ob- 
tained from the clerk of the Council (Mr. G. L Gomme), County 
Hall, Spring-gardens, S.W., by 11a.m., Oct. 8. ` 


Aldershot District Council invite tenders for supply of cable 
(4,400 yds), bitumen (12 tons), troughing (1,100 yds.) and insu- 
lators (2,200) in connection with intended extension of mains. 
Tenders to the clerk (Mr. W. E. Foster), Municipal-buildings, 
Aldershot, by 9.30 a.m., Sept. 18. 


The Committee of Management of the Londonderry District 
Lunatic Asylum invite tenders for supply, delivory and erection of 
a 22 kw. steam set with brush dynamo, pipe work, switchboard, 
connections, &c., for extension of plant at the Gransha Asylum. 
Tenders by 9 a.m., Sept. 20. 


Maidstone Corporation want tenders by Oct, 7 for supply and 
erection of seven electric motors and centrifugal pumps, motor- 
driven air ejectors, cranes, switchboard, starting switches, &c., and 
a complete electric-light installation, for the sewage disposal works. 
Plans from Mr. G. R. Strachan, 9, Victoria-street, London, S.W. 


Extension of Time.—The time for sending in tenders to the Town 
Clerk of Kirkcaldy for the construction and erection of steel dock 
gates and a swing bridge is extended until Oct. 7. 

Extension of Time.—The time for sending in tenders for carrying 
out the City of Winnipeg aye electric development works at 
Pont du Bois is extended to Oct. 1 


Hastings Corporation want tenders by noon Sept 17 for six months’ 
supply of best Welsh smokeless coal for the electricity works, Forms 
from the Borough Electrical Engineer. 


Manchester Tramways committee require tenders by 10 a.m. 
Sept. 17 for supply of hard-drawn copper trolley wire. Specitica- 
tions from Mr. J. M. M‘Elroy, 55, Piccadilly, Manchester. 


Aston Manor Corporation want tenders by first post Sept. 16, for 
supply of 12,000 tons of coal: Forms of tender from the Borough 
Electrical Engineer. 


Swinton and Pendlebury District Council want tenders by 
Sept. 28 for wiring on the hire-purchase system. 


Antwerp Municipal Council invite tenders for an electric light- 
ing installation in tho Salle de I'étes (recently erected in the Place 
de Meir). Tenders to M. le Bourgmestre, Hotel de Ville, Antwerp, 
by Oct. 17. А deposit of 8,000 fr. (about £312) is required. Speci- 
fication from the Hotel de Ville, Antwerp, price 0:50 fr. А copy 
may be inspected by British firms at the Board of Trade, 73, 
Basinghall-street, London, Е.С. 


TENDERS REOBIVED AND AOOEPTED. 


Sheffield Finance Consultative and Electric Light committees 
recommend that a contract be entered into with Messrs. Willans & 
Robinson for the supply of a 4,000 kw. turbo-generator for Neepsend 
power station, and that, in view of the urgent necessity for the 
supply of the plant, the L.G. Board be requested to sanction the 
ordering of the plant without waiting for the holding of a local loan 
inquiry. 

Grimsby Corporation have accepted the tender of Шә Phenix 
Dynamo Mfg. Co. for a 500 kw. steam dynamo (Belliss engine) at 
£2,383. The tender of Johnson & Phillips for two years’ supply of 
cables has also been accepted at £1,358. 4s. 8d. 


The following contracts have been recently received by Messrs. 
Johnson & Phillips :— 

From the Admiralty, for supply and laying feeder and distributor 
cables, boxes, &c., for giving supply to the Royal Naval Barracks. 

From the Birmingham, Tame and Rea District Drainage Board, for 
supply and erection of motors, pumps, high-tension switch gear, cables, &2. 

From the Garden City Co. (Letchworth), for cables and troughing, &c., 
for extension to the existing network. 

From Southampton electricity department, for supply of 530 yds. of 
l sq. in., 1,200 yds. 0°5 sq. in. and 300 yds. 0°15 eq. in. Paterson’s 
vulcanised bitumen cable. 


The Postmaster-General’s Department (Brisbane, Queensland) 
have accepted the following tenders :— 

Peter Fleming & Sons, for g.i, wire; Webster & Co., for cup head bolts 
and nuts, g.i. wire, sulphate'of magnesia and sal ammoniac ; Jas. Wilson, 
for w.i. brackets; Geo. Wills & Co., for Acme insulators and copper 
sheet ; Lawrence & Hanson, for leading-in insulators and screws and 
porcelain tubes; Smith & Atkinson, for Acme spindles, butterfly con- 
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necting screws and Leclanché zinos; Sachs & Co., for galvanised insu- 
lator carriers; Brisbane Electrical Co., for insulated copper wire, car- 
porous pots, two-way switches and Delville microphones and fittings ; 
Brabant & Co., for lead-covered copper wire; British Insulated & Helsby 
Cables, for fancy- covered copper wire; G. R. Hodson, for Baker’s solder- 
ing fluid and brass terminals and nuts; and A. J. Parkes, for fuses in 
fibre or glass tubes. 

Hackney (London) Electric Lighting committee received 18 
tenders from seven firms for the supply of coal for the generating 
station, and the tender of Kaye, Son & Co. has been accepted for 
Pinxton nutty slack for six months from Ist. inst., at 13s. 9d. per 
ton, and that of Phillips & Co. for 1,500 tons of West Hall nutty 
slack at 13s. 5d., with an option to the Council to take (after Dec. 
31) such quantity of Mapperley nutty slack as may be required at 
18s. 5d. per ton. 

Stockport Council have accepted the tender of the British Insu- 
lated & Helsby Cables for cables at £565. 10s., and also for materials 
for overhead equipment; and that of Hadfield's Steel Foundry Co. 
for alterations to Gorton-road tramway track at £121. 10s. 


Th» Postmaster-General’s department (Sydney, N.S.W.) have 
accepted the tender of R. B. Hungerford for extension of common 
battery telephone switchboard at £750 and that of James Bennett 
for construction and draining of manholes and the supply and lay- 
ing of conduits. 

The Postmaster-General's Department (Melbourne) have accepted 
the tenders of Davies, Shephard & Co. for brass fittings for cables 
and for washers ; that of Jas. Henty & Co. for eross-arms, and that 
of R. B. Hungerford for telephone keys. 

Battersea (London) Council have accepted the tenders of the 
British Insulated & Helsby Cables for five feeder pillars at £25 
each, and that of the Switch Gear Co. for resistances at £146. 16s. 


Salford Council have accepted the following tenders : Babcock 
& Wilcox, coal grab, £85. 10s.; Lancashire Dynamo & Motor Co., 
motors; Royce (Ltd.) motors and motor starters. 

Johannesburg Council have placed orders with Harris, Lee & 
Co. for insulating materials and with the A.E.G. Electrical Co. of 
South Africa for insulating materials and electric lamps. 


Prescot Guardians have accepted the tender of the British 
Insulated & Helsby Cables for wiring work at the casual and re- 
ceiving wards at the workhouse. 

Essex Standing Joint committee have accepted the tender of 
Christy Bros. & Co. for wiring work and fittings for the Shire Hall, 
Chelmsford, 


Out of the tenders received for free” wiring work, Lowestoft 
Council have accepted the lowest, that of Mann, Egerton & Co. 


Colliery Electrical Plant —Messrs. E Scott & Mountain have 
in hand a complete electric power installation for the Aspull 
Colliery of the Wigan Coal & Iron Co. The installation comprises 
three three-phase generators each of 560 k. v.a. capacity, running at 
800 revs. per min., main switchboard, cables, transformers, over- 
head line, and three sets of mining pumps, each set delivering 
420 gallons per minute against a 700 ft. head These pumps are 
driven by 120 н.р, motors. Messrs. Scott & Mountain also have 
in hand the electrification of the Lingdale iron mines in Cumber- 
land for Messrs. Pease & Partners. 


BUSINESS NOTIOES. 


Messrs. Charles Р. and Hubert C. Sparks have taken offices at 
40 51, Moorgate-court, Moorgate-street, London, E.C., where they 
will carry on business as consulting engineers under the style of 
Charles P. Sparks. Telegraphic address, Sparkesque London“; 
telephone, Central 10401. 

The United Electrical Co. of Buda Pesth (who are members of the 
European Incandescent Lamp Manufacturers’ Synd.) have placed 
the sole agency for the sale of their incandescent lamps, including 
the Wolfram" metal filament lamps, in the hands of G. Straus & Co. 
(Ltd.), who will furnish information respecting both carbbn and metal 
filament lamps to contractors, central station engineers and other 
interested parties. Mossrs. Straus hold large stocks of both types 
of lamp at their London warehouse. 


The registered offices of the Electricity Supply Co. for Spain 
(Ltd.) have been removed to 88, Leadenhall-street, London, E.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Andrew Matson, electrical engineer, 10, Hardwick-terrace, 
Stockton-on-Tees, has been adjudicated bankrupt. 

Claims against К. C. Moran, electrical engineer and contra»tor 
80a, Teddesley-street, Walsall (late of 80, High. street, Coventry), 
by Sept. 21 to Mr. S. W. Page, 30, Lichfleld- street, Wolverhampton. 

Claims against McPhail & Simpson's Dry Steam Patents Co. 
(Ltd.) by Sept. 20 to Mr. J. W. Close, North British and Mercantile- 
buildings, Leeds. 

A meeting will be held on Oct. 28 at 46, Gresham- street, London, 


E. C., to receive an aceount of the winding- up of Power & Industrial 
Securities (Ltd.). 


Blectro-Chemical Works for Sale.— The extensive buildings, 
plant and machinery belonging to the Scottish Cyanide Co. (Ltd.), 
with offices, foremen’s houses, and large water power at Leven, Fife- 
shire, are for sale. The grounds are about 183 acres, of which 2 acres 
are covered by buildings, and the water power (about 280 н P. from 
the river Leven) can be increased. The machinery has been very 
little used, and comprises 10 Lancashire boilers, four Willans triple 
expansion engines (each of 800 н.р.), eight Mather & Platt low-ten- 
sion alternators, condensing plant, Green’s economisers, four 
% Achilles" water turbines, 15 electric furnaces with mechanical 
discharge complete, three Dowson gas producers, gas plant, & 2., 
oight filter presses, six vacuum filters and two vacuum evaporators, 
Linde refrigerating plant, distillation plant, dynamos, electric motors, 
hoists, blowers, &c. The works have ample railway sidings, and are 
conveniently situated and compactly arranged. Can be seen at any 
time by appointment on orders from Messrs. Davidson & Syme, W. S, 
28, Charlotte- square, Edinburgh, or Mr. Robert B. Lawrie, manager 
and secretary of the company, Kirkland Works, Leven, Fife, with 
either of whom tenders are to be lodged before noon, Sept. 30. See 
also an advertisement. 


Sales by Auction.— Messrs. John W. Morley & Co. have been 
instructed to sell by auction on the premises, 8, Pembroke- villas, 
Pembroke-road, Kensington, London, W., on Sept. 18 and 19, at 
noon, the surplus stock and miscellaneous plant and (finished 
and unfinished) high-class furniture, including electrical accessories 
and lamps, electric and gas light fittings, bells, &c. On view day 
prior tosale, Catalogues on the premises and from the auctioneers, 
176, Earl's Court-road, S.W. Telephone Kensington 1720. See 
also an advertisement. 


Messrs. Fuller, Horsey, Sons & Cassell have been instructed to 
sell by auction at the Dockyard, Devonport, on Oct. 2 and following 
days, at 11 a.m. each day, old and surplus stores, including brass 
tubes and scrap brass, scrap white metal, old phosphor and man- 
ganese bronze, old zinc ashes and bottoms, foundry ashes, mild 
steel and steel and iron scrap, a quantity of electric cable, engines 
and dynamos and electrical gear and stores, lathes, tools, &c. Cata- 
logues (6d. each) can be obtained at the Dockyard, and of Messrs. 
Fuller, Horsey, Sons & Cassell, 11, Billiter-square, London, E.C. 
See also an advertisement. 

Messrs. Horne & Co., 8, Delahay-street, Storey's-gate, West- 
minster, S.W., will sell by auction at the Royal Arsenal, Woolwich, 
on 25th inst, at 11 a.m., obsolete stores, including iron and steel, 
brass, copper, gunmetal, lead, antimony, phosphor-bronze, tin, 
zinc, &c., travelling cranes, forced draught apparatus, lathes, elec- 
tric cable and wire, telegraph instruments, &c. Catalogues from the 
War Office, Whitehall ; the Ordnance Office, Tower; and the Ord- 
nance Office, Royal Arsenal, Woolwich. See also an advertisement. 


Plant, &c., for Sale.—Messrs. Fielding & Platt, engineers, 
Gloucester, have for sale a second-hand 90 в.н.р. Fielding suction 
gas engine, electric lighting type. Бөө advertisement. 

Messrs. Matthews & Yates (Ltd.), Swinton, Manchester, have а 
few electric fans with open type motors for sale. 


Premises to Let.—Mr. Adams, Gattens, Hockley, Essex, has 
conveniently situated offices to let, suitable for engineers, metal 
dealers, &c. 


E. C. C.“ Dry Cells —The Electrical Power Storage Co., 4, Great 
Winchester-street, London, E.C., give notice to the trade that the 
arrangement whereby 
the well-known E.C.C. 
dry cells were sold 
exclusively by the 
General Electric Co. is 
terminated, and that in 
future the cells can be 
obtained (wholesale 
only) direct from the 
E.P.S. Company. We 
illustrate thetwo forms 
of the cells, round and 
square, and would call 
attention to the issue 
of а new list of par- 
ticulars and prices. 
Copies of the list can be 
obtained by the trade 
on application to the 
company. The“ Extra- 
sec” type of Е.СС. 
battery does not de- 
teriorate by being kept in stock, even in hot climates, and is 
immediately made ready for work by pouring a solution of sal. 
ammoniac through the vent (shown in illustration) in top of cell. 


. Lundberg Specialities.—In the columns of The Electrician 
frequent reference has been made to the excellent switching devices 
placed on the market by the old-established firm of А. P. Lundberg 


E. C. C.“ CELL. 
Square Type. 


„E. C. C.“ CELL. 
Round Type. 
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& Sons. It is not too much to say that this firm of electrical 
apparatus makers has gained, as it has deserved, a world-wide repu- 
tation for novelty of design, for accuracy and finish of workmanship, 
and for the closest attention to the minutest detail of construction. 
The development of what may be termed the “ domestic” side of 
electricity supply owes much to the Lundbergs. The publication of 
a new list of the various patented articles of this firm is, therefore, 
of interest, In the accompanying items we have selected some of 
the more recent additions to the list. 

Fig. 1 shows the Pivot 
Combination" switch of 10 
amperes capacity, suitable for 
heating apparatus. This switch 
can be arranged with patent 
pins to prevent any possibility 
of lighting-circuit plugs being 
inserted in error and tapping 
current at cheaper power rates. 
It has a patent variable leverage 
action allowed by the movable 
fulerum locking the contact 
arm in the “on” position, thus 
preventing annoying rupture of 
the circuit as might sometimes 
be caused through vibration 
such as found on board ship, in railway carriages, &o, ; a wide and long 
break, substantially designed, and looping in terminals. In addition 
the covers may be locked to bases when desired to prevent removal by 
unauthorised persons, or to allow for any directions to the user to be 
printed or engraved on them. . 

Fig. 2. is a Clincher ” connection, a new fitting of small diameter, fixed 
without the use of unsightly screws, and intended for fixing in wood blocks, 
panelling, skirting boards, floors, furniture, desks, &c. The ring is pro- 
vided with four strong spring arms formed out of one piece of metal as 
shown. The hole is bored just large enough to take the porcelain piece, 
and after wiring up, all that is necessary to fix the socket, is to force it in, 
when the spring arms securely hold it in position. 

Fig. 3 shows a heating connector specially designed for heating work 
to prevent plugs attached to lighting circuits from tapping current on 
circuits intended for power and heating apparatus, current for which is 
supplied at а cheap rate. It allows the use of smaller size accessories as 


Fig. 1.—“ Prvor COMBINATION ” 
10 amp. SwrrCH. 


Fic. 3.—HBATING CONNECTOR, 


Fig. 2. —'' CLINCHER ” CONNECTION. 


fitted for lighting requirements, and the device is consequently acceptable 
to electric supply authorities owing to its non.interchangeability with 
lighting apparatus. 

The same principle of construction is applied to Lundberg's Triple“ 
and “Multiple " plugs for special apparatus, and also to the two-pin type 
when current is required to pass in one direction only—for example, in 
Nernst lamps, plating, ignition cell charging, &c. One pin and one socket 
is specially arranged to ensure the plug being inserted in one way only, 
thus preventing any possible reversal of current in the apparatus attached. 
The principle is applicable to all types of connectors, whether flush, 
surface, extension, or combined with switches, 


„Marvel Switch.—We regret that in the description of this 
switch, made by Messrs. A. P. Lundberg & Sons, in our issue of 
23rd ult., Figs. 2 and 8 were interchanged; this error may have 
caused some of our readers difficulty in tracing out the connections. 


CATALOGUES, &c. 


“ Stearn’’ Lamps.—A tastefully-designed stand card of Stearn 
electric lamps reaches us from the Zurich Incandescence Lamp Co., 
47, Victoria-street, Westminster. The trade can obtain copies on 
application. 

Metallic Packing.—Tests made by the Sheffield Testing Works on 
the properties of the metallic packing of the Tandem Smelting Synd. 
are being published by the last-mentioned firm. Melting, expan- 
sion, compression and friction tests were made on the metal and 
the tables of results will bear careful study by engineers. 

Handy Pocket-Knife, £c. —Mr. Т. A. Mackneth, 81, Cockayne- 
place, Sheffield, sends us for examination an insulated pocket-knife 
and screw-driver contained within a single handle. The screw- 
driver and knife blade can be withdrawn with one hand by the turn of a 
lever which raises a spring cover over the compartments provided 


for the blades. Only one blade can be exposed at a time. The 
covering is of black celluloid, tested to 800 volts pressure. We think 
Mr. Mackneth could improve upon his lever arrangement. 


_ Candle Fittings.—However much electricity may be “in its 
infancy " the electric light is “ the light of the century,” if we may 
take the word of Messrs. Miller & Sons, Conduit-street, London, 
W., who have just issued an artistic brochure on candle fittings. 
Most of the designs illustrated are in the Louis XVI. style and are 
for table and bracket use. 


Nernst Lamps. A leaflet and card folder on small pendant fittings 
and Nernst lamps are to hand from The Electrical Co., Ltd. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during August, 
1907, and (b) during the current year from Jan. 1 to Aug. 31, with 
1 or decreases compared with the corresponding periods 
о :— 

Electrical machinery, (а) £55,818 (decrease £5,310), (b) £393,344 (in- 
crease £2,975) ; telegraph and telephone cables, (a) £13,038 (increase 
£6,362), (6) £185,863 (increase £72,701) ; telegraph and telephone appa- 
ratus, (a) £24,489 (decrease £9,129), (4) £175,625 (decrease £75,821) ; 
other electrical wires and cables: rubber insulated, (а) £3,215 (decrease 
£2,393), (b) £51,245 (increase £7,040); with other insulations, (a) £8,227 
(increase £3,277), (b) £55,203 (increase £8,747); other electrical goods 
and apparatus, (а) £55,276 (increase £16,926), (b) £376,450 (increase 
£61,879. Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £104,245 (increase £2,819), (5) 
£844,886 (increase £74,546). 


_ Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including tele aph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 4 to Sept. 10, with the ports 
of destination :— 

Aden, £23. Africa—Alexandria, £207; Cape Town, £121; Chinde, 
£102; Delagoa Bay, £481; Durban, £1,040; Port Elizabeth, £23. 
Argentina—Buenos Ayres, £794. Australasia—Auckland, £100; Dunedin, 
£178; Fremantle, £82; Melbourne, £1,598; Napier, £36; Perth, £84 ; 
Sydney, £1,835 (including’£883 telegraph material). Belgium —Brussels, 
£220. Burma—Rangoon, £30. Canada—Toronto, £53. Ceylon— 
Colombo, £243. Chili— Autofagasta, £298 ; Valparaiso, £718. China 
Amoy, £11; Shanghai, £140. Denmark—Copenhagen, £32. Germany— 
Bremen, £2,414; Cologne, £25. Gibraltar, £306. Holland —Amster- 
dam, £109; Rotterdam, £74. Hong Kong, £217. India—Bombay, 
£1,624 (including £60 telegraph material).; Calcutta, £1,576; Madras, 
£365, Italy, Genoa, £783. Japan—Kobe, £2,589 ; Nagasaki, £161 ; Tokyo, 
£474; Yokohama, £2,078, Malta, £185. Mezico—Vera Cruz, £21, 
Portugal, Lisbon, £30 (telegraph material). Roumania, Galatz, £78. 
Russia—St. Petersburgh, £126. Siam—Bangkok, £168. Spain—Bar- 
celona, £25 (telegraph material); Bilbao, £27 (telegraph material). 
Straus Settlements—Penang, £109, Singapore, £249; Sweden—Gothen- 
burg, £285. United States—New York, £540 (telegraph cable). ен 
Indies —Port Swettenham, £78 (including £24 telegraph material); St. 
Thomas, £5. Total, £23,174, against £15,124 in the corresponding 
week last year (Sept. 5 to Sept, 11). 


The exports of electrical machinery, material, &c. (a) during 
August, 1907, and (+) during the current year from Jan. 1 to 
August 81, and the increases or decreases compared with the cor- 
responding periods of 1906, are as follows :— 

Electrical machinery (a) £97,008 (increase £37,597), (b) £645,715 (in- 
crease £85,981) ; telegraph and telephone cables, (a) £52,516 (decrease 
£431,389), (b) £648,848 (decrease £476,615); telegraph and telephone appa- 
ratus, (a) £13,624 (decrease £2,250), (L) £118,038 (decrease £3,634); 
other electrical wires and cables, rubber insulated, (а) £28,514 (increase 
£10,160), (5) £179,509 (increase £67,082) ; with other insulations, (a) 
£21,225 (decrease £85), (b) £149,838 (increase £52,264); other eleo- 
trical goods and apparatus, (a) £45,790 (decrease £6,347), (b) £329,621 
(decrease £27,323). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire, (a) £156,669 (decrease 
£429,911), (b) £1,426,454 (decrease £388,226). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked +) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

July 1, 1907. 
15,080 Farnsworra. Lubricating curves in tram and other lines. 
15,099 FietcHer. Electrical dumbells and the like. 
15,147 TBoMPsoN. Primary galvanic batteries. 
15,151 FrNN. Dynamo-electric machines of the neutralised conductio - 


type. 

15,169 Dickson. Combined telegraph and telephone apparatus." 

15,171 B.T.-H. Co. (G.E. Co., U.S.) Insulating sheet metal and other 
electric conductors. 
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July 2, 1907. 
15,219 Lrromt. Driving gear of electric tramcars.* 
15,224 HiLpvARD. Indicators or annunciators. 
15,225 HIL DAD. Shop or other alarm bells. 
15,234 Dawson & BuckHAM. Electrical signalling apparatus 
with guns. 
15,254 Anagr. Destination indicators for tramcars. 
15,262 B.T..H. Co. (G.E. Co., U. S.) Controlling mechanism for circuits. 


July 3, 1907. 

15,288 Von Kramer. Electric hoists. 

15,290 SrEvENsON. Rapidly making and breaking an electrical circuit 
automatically and preventing it being made and broken slowly 
or left in an intermediate posit:on. 

15,291 HarLiwELL. Electrical signalling apparatus for railwaye. 

15,292 DopwELL. Railway and tramway pointe, switches and signals. 

15,502 EcksrEiN, Heap & MELLis. Starting devices for alternating- 
current motors. | 

15,322 Весн. Rail-shifting device for tramways. 

15,335 Раск. Equalising devices for alternating-current circuits. 

15,338 Оквкорев SIEMENS & Co. Electrodes for searchlights. 
applied for, 17/12/06.)"+ 

15,346 WILLANS & ROBINSON and Izop. Improvements in turbines. 

15,156 & 15,357 HAINES. Electrically transmitting images, pictures, &c., 
and reproducing same. 

15,565 Gzsm. Electrically-driven pulley blocks." 

15,367 & 15,451 B.T.-H. Co. (G.E. Co., U.S.) Producing refractory elec- 
tric conductors. 


for use 


(Date 


July 4, 1907. 
Wall box for switches. 
15,412 WaLrEB. Receivers for wireless telegraphy. 
15,418 SIEMENS-SCHUCKERT Werge G. u. B. H. 
systems. (Date ernie for, 5/7/06.)*t 
1,5441 & 15,442 Сомвлр. Vo 
15,450 MuinHzaD. Telegraphy. 
15,452 B.T..H. Co. (G.E. Co., U.S.) 
15,453 Latour. Single-phase motors. 
21,243a/06 MEissNER & DANISCHEVSKI. 
vapour lamps. (Date applied for, 25/9/06.)* t 


July 5, 1907. 

15,504 Ногмосіѕт. Folding electric-light bath cabinet. 

15,509 KznsHaw X STRUTT. Means of transmitting energy. 

15,510 DEUTSCHE GASGLUHLICHT А.-С. (AuszRaES.) Manufacture of illumi- 
nating bodies for incandescence lamps. (Date applied for, 
11/7/06.)*+ 

15,514 Cowrer-Corss. Signalling and electric searchlight apparatus. 

15,522 MAsKELYNE. Operating electric light switches and the like. 

15,525 SPREDY & Eynon. Earthing contact for иге in connection with 
flexible conductors and the like. 

15,532 Justice. (Sub-Target Company, U.S.) 


15,594 FiNcB. 


Current distributing 


Dynamo-electric machines. 
(Date applied for, 5/7/06.)*t 


Signalling system and 


apparatus.* 
15,549 B.T.-H. Со. and CLOUGH. Alternating-current dynamo-electric 
machines. 


15,551 Happan. (Bergmnan Elektricitats Werke A.-G., Germany.) Elec- 
tricity metera for alternating currents.* 


July 6, 1907. 
15,557 Van Orton & Ross. Outside seats for tramcara. 
15,579 Cookson. Boxes and celle for accumulators. 
15,594 Dymonp. (Eisemann & Co., Germany.) Armature for magneto- 


induction machines.“ 
15,604 Warwick Macuinery Co. (G.E. Co., U.S.) Buckets for turbines. 


— 


COMPLETE SPECIFICATIONS. 
1906 SPECIFICATIONS. 


21,008 Gisaup. Supplying or controlling the current for electi-c ignitera. 
(Date applied for, 22/9/05.) 
21,164 FELTEN & GUILLEAUME-LAHMEYERWEREE A.-G. Electric sigualliog 


apparatus. (Date applied for, 22/9/05.) 
21,590 LUNDBERG, LUNDBERG & LUNDBERG. Combination switch and wall 
connections. 


21,874 B. T. H. Co. (G.E. Co., U.S.) Arc lamps. 

21,899 Lawaence. Point mechanism for tramways and the like. 

22,617 JoHNSON-LUNDELL ELECTRIC TRACTION Со. & LÜBECK. Brush holders. 

22,789 ScHMaHL & ARMORDUCT Mro. Co. Conduit fittings. 

22,879 BERGLUND, HJORTH & LJUNGMAN. Telephonic telegraphy. 

23,469 Snahrix. Combination electric alarm and pressure gauge for 
forced lubrication. 

24,500 HowarD. Brakes for tramway cars. 

91,532 Bevan. Electric switches for railway signalling. 


25,198 Dawson. Current collectors for vehicles or trains. 
25.209 SrRowsow, HALL & BURN. Control system for electric lifts or 
elevatora. 


25,508 MATZKA & TIMMERMANN. Electric fire-alarma. 

25,761 Leitner. Accumulator cells. 

25,979 ATELIERS ''HoMsoN-HoUsTON (ANCIENS 
Vinay). Varying the speed of asynchronous motors. 
applied for, 27/12/05.) 

26,156 Sigmens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) 
Braking electric hoists and the like. 

26,534 Renson. Signalling for tramway lines. 

26.940 Marino & Barton-Wuicut. Construction of accumulators. 

27,269 Lamme. Electric motors. (Date applied for, 4/12/05.) 

27,640 New Cenrury Авс Licut Co. & Влссетт. Are lamps. 


ETABLISSEMENTS POSTEL- 
(Date 


— — 


tage regulators. (Date applied for, 9/7/00.) t 


Vaporisers for incandescent 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


MOTOR OMNIBUSES.—At the meeting of the London General 
Omnibus Co. last week Sir John Pound explained why the company had 
not made a profit on the past half-year’s working. There had been an 
accumulation of adverse circumstances, and they had also been put to 
enormous expense in complying with the more stringent requirements of 
the Commissioner of Police in respect of their motor buses. The advent 
of bad weather had synchronised with the opening of fresh underground 
railways and the over-development of the London County Council electric 
tramway services. Besides those new forms of locomotion, other com- 
panies had placed on this company’s routes a large number of motor 
omnibuses. The policy of reckless competition had at last been recog- 
nised as suicidal, and the directors were in friendly conference with the 
railway and omnibus companies with a view to a readjustment. Their 
receipts were £59,678 less and the omnibus-miles run were 700,000 less 
(15,900,000 against 16,600,000). It must be patent to those using the 
main arteries of London that the public-service vehicles were more 
numerous than could now be profitably employed. The most glaring 
instance was probably that of the London County Council electrie trams. 
Anyone standing at certain traffic points on any day of the week would 
see а procession of those huge traffic congesters almost touching one 
another and carrying between them enough passengers to make a fair load 
for a quarter of the number of vehicles. Motor omnibus companies during 
the recent boom entered into contracts to purchase large numbers of 
motor omnibuses, and those as delivered and prepared for service were 
being put on the roads. Most of those companies had gone into liquida- 
tion. Some had actually disappeared, while others had been recon- 
structed or amalgamated. Some of the old horse-omnibus owners had 
already withdrawn their motors. Another favourable indication was that 
London traffic increased automatically year by year, and while it was, no 
doubt, true that at present the demand for accommodation had been 
exceeded by the supply, yet they might look for their traffic receipts to 
return ultimately to their former level. They had written down the motor 
omnibus bodies on the basis of a 10 years’ life, and they had expended on 
motor chassis £50,000, the whole of which had been charged to revenue. 
The company’s technical officers assured the board that after about another 
six months’ heavy expenditure the chassis maintenance account should 
show a considerable reduction. The directors had written off, out of 
profits previously carried to the motor fund, the amounts expended in the 
5 of contracts for motor chassis which were considered 
unsuitable. 


UNITED ELECTRIC CAR CO. (LTD.)—The directars’ report for the year 
ended June 30 states that, after paying debenture interest (£2,500) and 
charging £6,106. 8s. 2d. for depreciation, the profit was £20,459. 11s. 7d., 
added to £2,135. 18a. 8d. from last year, making £22,593. 103. 3d. After 
deducting preference dividend for the six months to Dec. 31 (£3,000) the 
available balance was £19,595. 10s. 3d. The balance preference dividend 
(£3,000) has been paid, and the directors recommend that the balance of 
preliminary expenses (£2,000) be written off and а dividend be declared 
on the ordinary shares of 5 per cent. (less tax) for the year, requiring 
A 200. £2,000 is carried to general reserve and £5,095. 10s. 3d. carried 

orward. 


a =, ä 


CITY NOTES. 


—PÀ 


MEMORANDA (Sept. 12).—Bank rate 4} per cent. (since Aug. 15, 1907) 
Price of silver 813—314d. per os. Consols 821—824 for money, 82,5, — 
82,1, for account; 24 per cent. annuities 808—805. Consols Pay Day, 
Oct. 3; Stocks and Shares Continuation Days, Sept. 25 aud Oct. 10; 
Ticket Day, Sept. 26: Pay Days, Sept. 13 and 27; Mining Share 
Carry-over Day, Sept. 24. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—Mr. W. L. Madgen 
has been appointed vice-chairman, Mr. B. Broadhurst aud Mr. J. J. 
Steinitz joint general managers, and Mr. F. M. Hodson, secretary and 
chief accountant of this company. 


BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
At an extraordinary meeting on Monday а resolution was passed sp- 
proving the completion of the purchase agreement between the company 
and the Compagnie Generale de Tramways de Buenos Ayres. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—The directors have 
declared a dividend of 10 per cent. for the past year, £5,000 has been 
placed to reserve, and £12,382 carried forward. 


KALGOORLIE POWER & LIGHTING CORPN. (LTD.)—The dividend on 
the 6 per cent. preference shares has been declared for the half.year 
ended Sept. 3U. 


SCOTTISH CYANIDE CO. (LTD.)--- The directors have issued а circular 
to the shareholders stating that, as it is practically impossible to produce 
cyanide with profit at its present low figure, the directors have been 
compelled to close down the furnaces, and recommend the shareholders 
to place the company in voluntary liquidation. Unsuccessful efforts have 
been made to dit pose of the works as a going concern. The directors 
attribute their difficulties to the high price of coal. 

An announcement relating to the sale of the works and plant appears 
in our advertisement columns. 


WESTERN UNION TELEGRAPH CO.—The managing committee recom- 
mend the declaration of the usual quarterly dividend of 1} per cent. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
2 
Ine. 
Week 
Line. ended. E da 
4 
Aberdeen eee von nes Sept. 4 1,574 | - 227 
Airdrie ........ ary Aug. 30 235 | — 13 
Anglo-Argentine ... .| Sept. 9 | 17,209 | + 1,892 
Ashton-under-Lyne orp... ub ae. 4 421 | + 45 
Ayr Oorporation .. eh. Sec. d 313 | + 9 
Baker St. & Waterloo By... "i 2,160 | + 770 
Barnsley...... 5508600005, Ата. 30 167 | + 6 
Barrow ..... өзөт тео oe 30 308 TR 28 
Bath Electric Trams, Lt | Sept. 4 992 | - 143 
Birkenhead Corporation |o.» 81,222 + 3 
Birmingham Fy ration... 95 7 6,240 > 
Birmingham & e| Aug. 23 861 e 
Blackburn Corporation ез ij Sept, 4 1,217 | = 14 
Blackpool Corporation . . „ 5 | 9,969 | — 33) 
Blackpool and Fleetwood. s m 
Blackp'ISt.Anne's&Lytham ў 2» 8 
Bolton Corporation s...» » 8| 2,8, + 214 
Bournemouth Corporation. „ 1 2,387 | - 32 
Bradford Corporation........ » 1| 4,838 | = 59 
Brighton Corporation.. „ 8 1, 103 — 179 
Brisbane Trams sí sis , 
Bristol Trams & Carriage... » 6 5,375 | - 233 
Burnley Corporation nu 4 1,357 | + 32 
Burton Corporation ......... „ 8 801 | — 7 
Bury Corporation . „ 1 1,141 as 
Calcutta Ways Qo.....-. „ 7 jR4B,54 | 4 3,204 
Camborne-Redruth ......... Ж" aa sis 
Cardiff Corporation ......... „ 7| 2136| — 132 
Ca vehill... .| Aug. 30 103 - 40 
Central London "Railway .. Sept. 7 4,581 | - 997 
Charing C., Euston & H'stead n» 7 | 2,355 m 
Chatham & Dist. Lt. y te „ 5 798! — 193 
City & South London р... „ 8| 3,913 | 4+ 530 
City of Birmingham ......... Aug. 30 2,809 is 
Colchester Corporation . — | Sept: 4 247 | — 4l 
Oork Klectric Trams Co. » 6 498 | - 83 
Croydon Corporation „ 6 1,480 - 119 
Devonport & Dist. Trams... Aug. 30 528 x 
Dover Corporation ... «| Sept. 7 273 | — 60 
Dublin & Lucan Railway ^ е: “8 168 | + 21 
Dublin United .. „| „ 6 | 7,575 | + 1,350 
Dudley Stourbridge . Aug 30 931 | — 43 
Dundee Corporation .. Sept. 4| 1,307 | - 69 
East Наш Council see. Xr 17 938 | - 52 
Exeter Corporation.. Ж » es 
Falkirk and District .......| „ 4 813 ies 
Gateshead & Dist. иол. Aug. 20 | 1,011 | + 44 
Glasgow Corporation. ...... Sept. 7 | 18,315 | + 2.9 
Glossop ©) 000090200 зво 050 06 saoe ТІ 7 135 — 10 
Gravesend — Northfleet.. — Aug. 30 293 | - 4 
Great Northern & City Rly..| Sept. 7 1,586 | - 23 
Gt.Northern,Piccadily,&c. „ 7 3,675 * 
Greenock & Port Glasgow...| Aug. 30 716 | — 123 
Halifax Corporation .. ...... eis ade ТА 
Hartlepool Tramways ...... * 30 865 | = 34 
Нав Be areas M ‚| Sept. 5 | 1,603 | + 236 
Hong Kong ....................] „ 7 | $8,008 | + $1,022 
Huddersfield .................. s 495 oe 
Hull Oorporation... | [| 9,4551 + 244 
Ilford District Council .. — ais $i 
likeston District Council .. » 4 156 | - 6 
Ipswich ee аз = "n . 
Jsle of Thanet Co. . Qus 06. 1,505 | - 103 
Јаггот ......... Aug. 30 127 T 
Keighley Corporation ЕХ Sept. 5 164 | - 6 
Kidderminster & District. . Aug. 30 167 | + 6 
Kilmarnock Corporation .. Sept. 7 155 — 8 
Kirkcaldy Corporation Ды m PM 
Lanarkshire Trams СФ» » 9 1,414 | + 421 
Lancashire United... „„ 4 1,302 | + 177 
Leamington .....................| Aug. 20 199 | - 5 
; „ 31 6,453 | - 108 
Leeds Oorporation ......... : Sept. 7 6.723 + 43 
Leicester орон — » 7| 220|- 129 
Leith Corporation .. . sii " - 
Lincoln Corporation . АКТУ „ 7 133 | - 3 
Liverpool Overhead Rly. ... Е 8 1,536 | + 34 
Liverpool Corporation ...... Aug. 31 | 10,948 | - 332 
London County Council » 31 | 31,957 | + 5,819 
London United ............... sept. 6 7,379 | = 59 
Lowestoft .. кы ue d 374 | = 13 
Maidstone Corporation.. ides КО. 116 - 20 
Manchester Corporation „ 715,971 ＋ 957 
Mersey Railway .. * Sy wd 1,756 | + 101 
Merthyr... Aug. 30 217 + 7 
Metropolitan ‘Dist. Railway Sept. 8 7,088 | — 74 
Metropolitan Elec, ПАШ. Aug 30 5,584 + 1,621 
Middleton... ses 4. 90 492 , - 97 
Nelson Corporation ees Sept 7 16t | - 15 
Newcastle-on- 80 Сор, a " 7 8,951 | + 83 
Newport (Mon.) . = » 7 682 . 
Northampton Cor oration . » 6 460 | - 42 
Oldham, Ashton & Hyde...| Aug. 30 A — 42 
Oldham Corporation Sept. 9 1,905 | + 43 
Perth (N. B.) Corporation .“ „, 4 166 — 14 
Perth (W. A.) Elec. Trams. .“ „ 6 1,318 - 71 
Peterborough ...... ..| Aug. 30 155 | - 8 
Pontypridd District Coun.. ds wee tee 
Portsmouth синин . Sept. 7 2.376 | - 312 
Potteries ........ . . . Aug. 30 1.845 + 76 
Preston Corporation ОР? Sept. 4 812 | = 78 
Rochdale Corporation ...... эз 25 58 
Rotherham рано. fs - 5 624 | + 103 
Rothesay ...... ess] Aug. 30 521 | - 61 
Balford Corporation. A Sept. 9 4,771 | + 297 
Sheerness .. Aug. 28 92 | + 12 
Sheffield Corporation... Sept. 8 5,639 | + 280 
Singapore Trams .. ер „ 7 | 88,063 | + $1,022 
Southampton . . ... . . . .. . ! „ 4 1.168 + 


(a) These comparisons are with the corresponding perlod last year. 
* Partly electrical, 


t Minus $ Jays. 1 Minus 2 days, 


No. of 
weeks. 


AGGREGATE. 
Inc. or 
| Amount. | Dec. (a) 
& & 
21,838 |- 802 
7,693 |- 44 
592,338 |+ 58,841 
9,609 |+ 904 
6,738 |— 163 
23,775 |+ 9,595 
6,759 |+ 49 
8,903 |- 159 
38,758 |- 1,919 
138,935 = 
26,952 УР 
96,411 |+ 1,185 
84,136 |- 2,652 
53,781 |+ 2,853 
42.699 558 
109,364 |+ 331 
23, 188 |- 2,151 
44,542 |— 1,283 
27,029 |+ 879 
6,946 |- 364 
24,793 > 
н424,690 |+ n31,558 
51,692 |+ 1,639 
2,977 |- 53 
48,277 |- 5,738 
25,005 s 
35,959 |+ 1,828 
80,381 |t 6,227 
95,608 
16,749 |— 740 
88,43 |- 2,019 
15,816 + 159 
5,806 |- 894 
1,575 |+ 109 
74.760 |+ 16,506 
99,630 |- 867 
18,564 |+ 358 
21,532 |- 476 
31,487 |+ 851 
245,439 |+ 3,983 
4,908 + 24 
8,439 |- 65 
15,795 |+ 80 
38,650 és 
22, 577 544 
10,018 |- 628 
13,111 |+ 8,595 
$278, 269 t 337,901 
65,362 t 2,815 
3,370 |+ 162 
28,559 | - 796 
4,194 
2,660 |+ 80 
4.811 |- 150 
2,741 |- 61 
41,829 |+ 10,338 
45,200 |4+ 11,349 
5,024 |- 747 
152,817 | 5,743 
21,943 | - 657 
7,958 |+ el 
16,902 |- 1.076 
381,774 |+ 6,924 
639.548 |+ 108,471 
231,901 |+ 7,397 
9,942 |+ 830 
2,619 |- 230 
348,797 |+ 94,817 
14,187 |+ 1,418 
7,190 |+ 366 
72,486 |+ 462 
157,333 ＋ 85,387 
12,248 |- 817 
3,574 |+ 3l 
95,149 |+ 367 
16,710 |+ 1,579 
10,345 |- 510 
20,774 |+ 879 
49,125 2,824 
2,808 |+ 9 
50,848 |- 1,750 
4,374 |- 274 
49.936 |t 2,684 
61,057 |4 1,789 
13,775 |+ — 2,093 
8,315 |- 676 
103,509 |+ 2,422 
2,040 |- 60 
133, 788 |+ 5,57 
и 589 |+ 


€ Plus 3 daye. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


3 
Inc. AGGREGATR. 
Line. Mb : or Deo. | > 
a о. о c. or 
< weck kel Amount. | Des. (a) 
ё | £ & & 
Southend Oorporation ...... Sept. 4 | 613 - 23 | 23 | 10,658 |- 394 
South Metropolitan. Aug. 30 1,038 + 489 31 27,943 Ф 5,216 
Southport ашу —: » 30 358 - 89 | 84 10, 537 — 689 
South Staffs... „ 80 1,069 + 98 | 34 30,821 + 2,033 
Btalyb' dge, Hyde,&c., ‘Jt Bd E РА yes E 
Stockport Corporation .. 555 »i p de 
Sunderland Corporation 1 — 2 1411] gH } 22 32 321 - 
тро Sept. 1 1482 - 203 ^ 483 
Sunderland and District . » 4 | 517 | - 18 | 36 16,303 + 1,885 
Swansea Trams . Aug. 30 1,173 | 4 198 31 31,320 + 1,923 
Swindon Corporation уун | Kopt 4! 183 | - 30 НЕ 
Taunton ... Aug. 39 | 49 | - 6 31 1,511 j= 105 
Tynemouth and District .. » 30 400 | + 16 81 8,791 -= 743 
Tyneside Trams Oo.......... Sept. 4 430 | - 72, 36 16,726 |+ 637 
Victoria, Elec. Supply Co. of Aug. 4 763 | + 91 Ке 
Wallasey District Council... Sept. 7 921 | - 10 33 20,511 |+ 339 
Walsall! Corporation ast aie sis 9 
Werrington Corporation... - - e МР $a | 
West Ham Corporation...... 3s 2,321 | - 98 23 54,750 F 1,101 
Weston-super-Mare ......... Aug 28 418 - 43 | 34 5,191 -= 668 
Wolverhampton Co.., 30 532 + 58 31 15,0106 iF 864 
Моа da Сола. ess Sept. 4 838 , - 33 7 | 6,83) + 25 
„Worcester . .. . ... Aug. 30 329 | - 29 34 9757 - 295 
Wrexham .. ssec u 80 116 - 13 831 3,514 = 88 
Yorkshire W.R. Trams .. .. Sept. 8 | 1,314 |+ 442 36 41,645 E 
YorkshireWoollen District. Aug. 3) 912 63 34 32,835 + 1,321 
(a) These comparisons — are with the corresponding period last year. * Partly 
electrical. 
COLONIAL AND FOREIGN INVESTMENTS. 
wi | LAST Price HATE XI Divi- | BUSINESS 
= DIVI- NAME. Wed.. YIBLD- | DEND | WEEK ТО 
55 DEAD Sept. 11. ED. DUE. | SEPT. 11. 
ELECTRIC crisi tligh- Low- 
AMWAYS. &c. & s. d. est. | est. 
b| 4/0 | Anglo-Argeutine Ога, Shares 80—52 14 15 9|Ap,Oct| 802; 84, 
bj .. Do. 54 per Cent. Cam Pref. ...... 5149 | 4 8 8 | Ja, Jul] еу, 60,, 
St. 67 Do. Permanent 6%. Deb. Stock.. 181 —134 4 9 9 Ju, Deo 1333 с 
Bt. 5% rure d Elec. Trame. 57 Deb. 
(red ase my 102 —105 4 15 0 Ja, Jul ee ee 
6| 9/0 а ‘Electric Trams. “Invest. . 
. . . 82,817 |8 2 0 | May. = 
5| 2/6 Do. 5 per Cent. ‘Cun. Pref, OPE 4—54 | 418 6 |My,Nv| .. be 
Bt. M Do. 4} per Cent. Db. Prov. Сегіз. 96 —100 | 4 10 0 Ja, Jul 858 
St. 7% British Columbia El. Br. Df. Ord. | 127 —182 4 8 6 Mr, Spt 123 a 
St. tz Do. Pref. Ord. Stock . . . . . . 11) —114 4 7 6|My, Nv на 
St. 57 Do. 5% Cum. Perp. Pref. Stock..| 104 —107 418 6 | Ja, Jul 106 105} 
40 44% | Do. 44 per Cent. 1st Mort. Debs. 100 —103 4 7 3 Ap, Oct.. 
100 44% | Do. Vancouver Power Debs....... 101 —103 | 4 7 0 Ja, ju 1291 |1004 
6| 3/0 | Buenos 8 & Belgrano Ord. 48-44 |8 9 6 Ap, Oct 43 432 
5, 8/0 ре due Cent.“ A" um. EISE 4$—5$ 5 14 Ap, Ot 15 
5) 8/0 . 498-52 5 14 0 April. 
Bt. | 57 Do: S per Cent. ‘Debs. . . 105 —116 4 7 O Ja, Jul .. 5 
St. 5% Do. 6 рег Cent. 2nd Debs. (red. у 100 —103 | 417 0 Ja, Jul is 
St. 5% | Buenos Ayres Elec. Trams. (190 i 
Ltd. 93 -97 |5 8 0 Ja, Jul эз 
10(| 53% | Buenos “Ayres “Grand National 55 
рег Cent. Pref. Debs. ....... 99 —103 Б 7 0 Ja, Jul А РЯ 
100 6% | Do. 6 per Cent. 1st Deb. Bonds. 100 —105 | 5 14 6 | Ар, Oct 101 | .. 
b. 4/6 Calcutta FTramways (1 to 137 610)... 14-1 5 2 6 Ar, Spt 7871 
100, 9/6 b per Cent. Cum. Pref. 54 |411 O Ja, Jul Ку 
1| 43% | bo. 4½% Ist Deb. Stock (red.) 102 —10 4 5 0 Ja Jul. 
85. e Electric Tram Shares ; Š ra Е i os ek 
.. | 5% ols mbo Tr. & Ltg. 5% 1st Mt. рь. 91 —98 | 5 9 O|My, Nv 2 рд 
1| 64 arana Elec. Ry. Cou. Mt. 57 
$1,000 50 year C up. Bds. 82 —87 5 15 0 Fb, Aug ee oe 
100| 5% | Kalgoorlie Elec. Trams. 5 per Cent, 
* A" Deb. Stock . ose 8) —93 |5 6 8|Ja,Jul| .. ET 
Ы 67% Do. 6 per Cent. “В” Ditto .... 78 -82 |7 6 0|Ja, Jul | .. ee 
5| 1/0 | Lisbon Elec. Trams. Ord, ........... 1—1} |4 0 0|Jul..]| . M 
100 0,7; | Do. 6 per Cent. Cum. Pref. 1—11 |418 0|Ju,Jul| .. as 
St. 6% Do. ч ы Cent. Reg. Mort. Debs’ 95-93 |6 2 O|Ja, Jul Ed 
St. 5% | Madras Elec. Trams. 57 Deb. Stk. | 96 —£9 5 1 0| Ja, Jul Ma 
St. 447 | Montreal St. Ry. Sterling 44 per 
Cent. Debs. (1922) ... ... ............... 101 —103 4 7 6|Fb,Aug! .. - 
St. tZ | Perth E. Trams. Ist Mt. Db. Stock 100 —104 | 4 16 0 ! Ja, Jul $ 
..| %х | Sao Paulo Tramway, Light & Power 
Co. $100 Stock . 118 —123/61) 0 = a ere 
--| 6% Do. ö per Cent. 1st Mt. $500 Db 99 —94515 6 3 Ju, Dec] 928 | 92, 
ELECTRICITY SUPPLY. 
5| 8/0 Adelaide Elec. S'ply Co.6% Cu. Pr.) 44-6 6 0 O|Mr,Spt| ..| .. 
10 4/82 Bombay E. B. & T. 6% Cm. Pf.£8pd.| 739-84 |513 6 НА Хи ВЕ 
St. 44% Do. 4} рег Cent. Deb. Stk. (гей.) 94 —93 | 4 13 9 Ja, ЈИ | 91 2 
6| 6/3 | Calcutta Elec. Supply Ord. (1 to 
000): .— cesis ries terc E Saba Ee ie ed eaae 63-73 5 8 8 Ap. Oct ul 
5| 2/8 Do. (80, 001 to 100,000) . 64—71 T bs vs x 
50| 57 City of Wellington Elee. Lt. and 
Power 5 per Cent. Reg. Ist Debs. | 60 —53 | 414 3 Ja, Jul 25 
5 . | Elec, Ltg. & Trac. Co. of Aust. 6 
per Cent. Cum, Pref. ............| 24 22 à | Fb, Aug| ..]| .. 
St. 5% | Шо. 5 per Cent, Deb Steck. 85 — 891 5 le: Ja, Jul | .. i 
St. 5% Elec. Bupply Co. of Victoria 5 per 
Cent, Ist Mort. Deb. St. . *. 943 9615 3 6 |Ja,Jul| .. T 
56. | 64 Ino in Elec. Sup. & Trac. Co, Deb. | 
| d. Prov. Certs.. ..| 108 —106 | 5 13 0 Ja, Jul | .. s 
1 0/33 | Kalgoorlie Elec. Tower & Lig. 6 ' 
per Cent. Cum, Pref. . Es Tun Ap, Oct 
Bt. 6% | Madras E. Б. Corp. D per Cent. 
Constn. Deb. Бї... 94 —97 5 8 O Ap,Oct| .. " 
1 0/6 River Plate Electricity Co. Ord. —} 3 6 9 April.. j 
1124 Do. брег Cent. non.Cum. Pref... 1—1 6 0 0 May ..| .. i 
Bt. 6% | Do.5 USE Cent. Deb. Stock ......... 95 —98 | 6 2 Ja, Jul | .. T 
b 3/0 Rosario Elec. Co. 6% Pref. (1-20,000) 5 —5h | 5 9 Ар, O et : 
.. 5% | Shawinigan Water & Power 6 per 
Cent. Bds., Scrip .................... 99 —101%! 4 19 0 Ja, Jul | €91 | 993 


* In calculating the yiel 


for redemption, 


d allowance bas been made for accrued interest but not 
1 Ex Dividend, 


— — 
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ы 
DIVI- ce | ВАТЕ | 
B 255 mam Ое ПИШ рр» |ы ГИТ NE T 
ері. 11.1 1D. UE. | SEPT. Il. 8 рыр NAME. К со пата > DIVIDEND — 
Sept. 11. Dum, =| WEEK To 
i II. 


E и | aonn ELECTRICITY SUPPLY. F „ 
dU qu 5 Elec. Sup. Ord.. 9 a" e 10 0 | Ma ELECTRIC.M ARUFACTURINC, ae | 
F 0 % | Do. d per Cent. i ore 9 — 4 8 0 Fite ace aal ¢ n Aron er con Mete Unt 8 аа : | est. e 
t. 44%! Do. 4) per Cent, Deb. 8t m 1% bi? 6| Feb! A | | о. 6% Cum. Pf.. „ ~se | 
ock (red. 09 — | AUG 9741 B —— —— ——Q 81 ox — - 
E dj | Bromley (Kent) Ei Lt. & Power B $i : 8 0 dan, July ка ea Ж 07 ассос & W Wilcox Ord. | б т 4 Ар Oct | 211 i 
5 Rrompton & Kensington E let Debs. 68 —100 ) 410 0 ay, Nov 6/0 | British Ineniated & Helsby Cabi кар e: б Жы. 
st, Se ‚ Central Elec. Sup. Соч п Еее. oe ATE 14 8 0 Man Fei . 8 $41 Do. 4j per Cent. Ist Mor в 32355 
— $4 ec. Su 0.42 Gunar Db Stock z ar, Fept . ' $t. nf. 18 ort. Deb. d. 101 2 -à = 
5 2/6 Charing Cross( EE 70 — 102 | 3 18 0 June, Dec . ^ 441 aret v oms'n-Houst'n 43 1st red) 90 s : 6 6 Jan, July | ы | : 
6 2/3 | Do. 43 per Cent. Pref. . ро 4 511 3 Feb, Aug 4% о Westinghouse 6 рег Cent. Pref... 1 — 14 1 0| Маг, Sept) — 
st. 4% Do. 4 рег Cent. Deb. Stock. {тей}. or —4 5 11 6 | Feb, Aug NE -4% о e er Cent. Mort, Deb. RUN Sia { 60 —65 6 8 Feb. Aug -- $ 
5 9/8 | Do. City Undertaking 44% Cm. Pr 5-98 | 4 1 6) Jan, July : Ж .. 585 Electrical Engineering . = 8 0 Лар, July ee. e 
о 2/3 | Chelees Electric Supply Ord. а 30—124 |6 2 6 Jan, July i , st Do. бр per Cent. Pref. поп-Сит.......... _) 5 F 0 arch ... 3 
10 HA ee 43 per Cent. Deb. Stock (red.) . 101 z 1 6 0 | March .. i i 2 D 4 rer (ent. Perp. Ist Deb. Stock 8€ —87 5 8 0 Mar, Sept B |. 
/ ity of London Electric Lighting Ord.. 6 6 | June, Dec | ' 6 $ $ Call erpetual 2nd Deb. Stock ...... | 69 —72 6 ar, сере ME NW 
10 60 | Do. 6 рег Cent. Cum. Pref. g Or jur -94 |6 6 0 Feb, Aug . B eje | 5 Ender (able Con. Ord ..... ^ t | " 2 6/Jan,July’ ... . 
95 5% | Го. 5 per Cent. Deb. Stock (red.)... 121 E 5 0 0, Jan, July É | 4x Do. b per Cent. Cum. Fref. . : 4 17 0 Тап ушу cse | i 
t. 43 Do. 43 per Cent. 2nd Deb, Stock i i —]94 4 1 0 June, Dec : ] ji C E 4$ per Cent. Jet Mort Debs. (red.) adici A Jan, J | ка ak 
б 17 County of Durham Elec. P.D. Ord. ) 0 in 0 Jan, July í in t сшы ко. 5 i 4 Nor, Мау — 
о рег Cent. non Cum. pril, Oct : К ent. lat Mort. Deb. (red.). = ay, Nor | 
10 4/0 County of Iondon Elec. moa 15 5 4 11 April, oe ..| » ] m | Сайра в (Ship) Telegraph Ord Area): 5 m 3 8 0 | Feb. Aog ... .. 
ar 60, Do. 6 per Cent. Cum. Pre... -10 т 6 5 0| Feb, Ang. | g Mo * 858 бег Сот. Pref. ............... 5 7 : | March . . 
8. 47 Do. 4л Deb, Btock (all sacr uocis gO ао gee la mE per Cent. Jat а cH „55 
5 8/6 Folkestone Electricit ck Prov. Certs. .. 04 -(7 4 12 6 | Мау № Sp жета b! 2/0 | Dick, Kerr & Co. Ord. E 95 —98 5 2 0 Jan, July эрез 
5| 2/6 | Do: 5 per Cent. Coin 1 Ord. 10—08 520 A niil, Oct "E ines * РДЫ m 6 per Cent. Cum. Pref i-H í 3 0 pt „ 
St. 492 | blat Deb. Stock 5 „ S4 —64 | 4 11 0 | Mar, Sept sa b 205 Edis 1} per Cent. Deb. Stock . 12100414 16 Q;Rept..—| .. „ 
5 5/0 | Hove È ectrie Lighting Ord. . >. = 99 | 411 0 Feb, Аир | .. | e 5 4/2 Don Swan United (A“ bh.) (£8 pd. "E n-n 6|Jan,July | .. „ 
5 5, Kensington & Knightsbridge „ (3- 7 6 4 0|April,Oct| ..| .. | Sti 42 го (£5 paid) . . 21— 11 0 Feb, Aug 14 
B 6% Po. брег Cent. 1st Pref. .. . Ж. 5 8 О | Feb, Aug | -. St. 5X 3 Mort. Deb. Stock (rd. бю 414 0 Feb AE 
St. 47 Do. 4 per Cent. Deb. Stock (red.). i= 4 5 9 Jan, July © ep b 4 каг; 5 рег Cent. 2nd Deb. Stock.. E9 —92 | 14 0 June, Dee, .. .. 
8t.| 4% Келин. & Kngtbg. Co. gol (red) 94 -97 4 1 0 i ae 25 шас Ыс Corp. Ord. .. A 19 8 6 | Маг, Ве es 
о. (Joint Station) 4% Deb. D * | . 6 per Cent. Cum. Pref. . TER ар, ш Se 
g| 2/44 | London icetric A s ак (red.) #9 - 102 818 0 | Apri, Oct | .. | a. i 44% 1 per cent. let Mort. ‘Deb. (red. ): 75 т; | par | May, Nor 
5 3/0 f Do. 6 per Ge Be. rs 14-2 6 0 0|Матг,Бер!| .. = (NE Do ric Construction Co.... СЕНЕ i-i 11 6 Jan,July | .. 
St. e | Жы ег Cent. Ist Mort. — "E see E) as 6 0 0 | Mar, ment od "Oh st.’ гу о. рте: о Cum. Pref. soeces 18-18 ee Jen, July | .. 
4 E чоро! itan Electric Sup, Ord. E 11 5} м a 0 | Јар, July s gt K 6/0 | ха рее Ды 15% Mort i ebs.) 57 —81 |4 18 9 22244 
st. 435 Do. 4 th per 8 з E Eu 484—5 4 10 ра 15 556 EX 1% | Lo. 4 per Cent Ist Mort, Den... 5. -& 517 9 June, Dee 
i у ? ock ls 14 , ° CN E eO +Нешеу'в Telegraph Works Ога... — is г 5 oo 
100 dc Pad M NE Btock(red.)! #8 —91 | 317 0 Jan, July | с. | | x EP Mie deccm o араа 114-124 „ Ё 
D * e lec. со for P. D. lat H ort. Pb. 96 (ву |4 17 0 Jen, July n 4x Lo. 43 pe 8 Fre T Б-Ы 4 2 0 Feb ug ИН .. 
оа Ж. ewcastle & Dist.Biec.Ltg.01d.(£9 paid) 9 z 11 9 June, Dec} .. me d 5/0 | India R 55 ent. Jat Mort. Deb. Stoch 10541073 4 8 чы Aug 54 .. 
100 43% Do 45 рег Cent. Р Deb. ... — 98 —91 417 0 Feb, Aug E i 105 D anu ber, Gutta Percha, &c., Wrhs. 14 ) 1 6 ar, Sept Ж aucto. 
5 87, Newcastle Elec. Supply oa - 09 411 4 Jan, July d es i ] ix | Bi л 4955 Cent. De bs. red.)... M \ : 9 0 Feb, Aug 144 ] 
%% с зо ee I “ace 21 0 Feb Ang) ~ г P BE: po a per tents: arth&Co.,Ltd.Ord. qug 7 M 0| Nov . : 
0 er Cent, t. e U си | | иш е ee өө өе. i oe 
1 3% "|. Nofthern р Counties Klec. Bu Due x o7 08 4 2 о | Jan, "July MA E 595 — eim, a Cent. Perp. Deb. Вос Т 9 ! 640 Мау, Nov .. . 
100 4% ро. 4}perCent. Deb. — der | s період cnduits Ord. ..... ҮТЕ 1 414 0 Jan, July | 
10| & 0 Notting ill Electric Ord............ 11 o7 e 411710 | Jan, July EE ЕИ 12 12% | Tele per Cent. Cum. Pref, ............... d 2s — —— 
5 4,6 | ‘Oxferd Electric Ord. . P — 115 710 0 March. 2 10 Ax Го. 2 e & i 31 282 5 ‘a 1 s 
81. 4% | Do. 4 рег Cent. Deb: Stock . .. {5 76 7 4 0 March ..| .. 144 Niches fone A Makin Did ON eee ee FRAN эң ori 
& 5.0 St. James’ & Pall Mall Elec. Ord (5-97 4 9 6) Jan,July| ..| .. || 0% Г rs, £ons & Maxim, Ltd., Ога, 95 97. Jan, Juy: 2. 
5 3/0 Do. у per Cent. Pref, ...... E = 614 Feb. auß Be ЕЧ | Do. ds Cent. non-Cum, Preference lj—1j , ‘ 1 : °° | sit i 
St. 34% | Do. re Cent. Deb. Btock (red.) . Е =| 417 6 Feb, Aug 4 рее рег се non-Cum. Preferred | 1(9 —1i2) 4 9 6 sae M 
5  Emiibiie Markets Electric Sup. Ord... : -$1 3 17 0 Jan, July ‚ө 48 vor: A per Cent. Iet Mort, Db. Sk. (red) 102 = 10 8-07 . 
St. 4% ! Do. 4 per Cent. Deb. Stock. . . ET Ss | Feb "d s x 5 о ES per Cent. 2nd Mort. Deb. (red.) 106 —103 | 4 0 Jupe, Dec 108 
b 8/0 South london Electric Suppl К 2 71 = 75 5 6 Oo Feb, Avg ee | 5 0 w hite & Co. 6 per Cent. Cum. Pri. 91— 8 8 June, Dec 107 11 
1 0/6 South Metrop'n Elec, Lt. & d Grd. 2-29 |6 0 0 April... » s | ЯЯ тара S Чорти а.. ЕЕ 132—1 6 8 0 Jan, July... | 
1 omg. + Do. 7 per Cent, Cum. Pret. r 2-3 8 6 9 d || vs ү 6 per Cent. Cum. Pref. ex 10/6 i n q | ee Apr, Oct 1 | 
Bt А» тран ы Oct: 1-13, 4 12 0 | Feb, Ag. 100 4 D Sanding Certa. für агтеагыы... ы 80—43 ' | 
5 {рий Кесе Бирү О С % —13 4 7 6 | April, Oe % Po. 4 per Cent. let Mort. Debs..........| 76 —5U 5 » Apr; Oct 4 
5 1 ре 5 per Cent. Cum. Pref, MÀ өө n 818 0 April Oct | .. | | TELEGRAPHS 0 sy,Nov, ..: . 
5% Va | Weelminster Elec. Бир ‘Ora ре — м 97 1 9 p: ril, Oct 28 5. 10! co Aaron Telegraph | | | | 
er Elec. Sup. Ord, ............... Яй | Apri, „ p NT —À 8 — | р | 
В 2/8 | Do, ih per Cent, Cum. Fref шшш b 4 2 0 1 1 . 8. 171 Anglo E bebe Gedy | вЫ в Fo Jene. Bee. с 
2 , у Ре ХЕ [III өзө жасата Senses 60 [] : [ES 
. | „ ш етке RAILWAYS,1 RAMWAYS,&e. | x E 55 үш T—M —— PERERA T Б 13 6 My AEN 106 101 
x aker St. & Watcrloo 4Y P ; : Commercia] Cable 4 e»5ssaesÓSSeevee-Dateooce see 1 1— 18 7 15 0 Е 1 Р. 
1 Uo Bath Elec. Trama Pref. Ord 5 eae ne . 4 6 0 Jan, July | 8831 HA t 4 5/0 | Cuba Submarine О er Cent. Deb. Stk. 9)1— 4 50 JA O * a 
BL. 417 E 5 pcr Cent. Cum. Pref... TM 3 г 14 O April.. 10 100 Do. Preference 10 per (et 177 613 0 Fe , Aug NT | 
8 о 4} Ist Mort. Deb. Stock (red.) UE Ve А s 0 Jan, July | 42) - 5 2/0 | Direct Spanish Ord... x ones. `$ —16} 519 6| Feb, 4A .. 
10 9jx Bri tol Мапа Trams ag lat Db. Stk.] 94 -£7 |413 0 др he (i 435 [s JU per Cent. Cum. Pret ——. 9 aa | 5 10 6 April, O ʒ . 
10 AX 1 8 Tramways & Carriage Ord. 14 —144 6 8 0 Jan, July ор 8€ 4% DE 44 rer Cent. Deb... 1007-16 [5 5 8, Арг. Ос. .- 
ad. 3 Cum. Pref. (fully раіс)... 3.9 4 8 Feb, Aug 520 6/6 rect United Statee Cable .. ix ae 03%, 4.7 8 | Jan, Juy б. | 
j o ^d per Cent Debs, суролу A8 - EO" 11 E: + 140 44% | Direct West India Cable 43 kg. Db. (rd 4—14 |6 6 0 Ja,Ap,Jy,O М 1, 
VETE Pritish Meet: Traction Ord... M iru 4 0 0 Feb Arg z 3 RE 25/0. Eastern Ordinary .......... ) 604-1014, 4 5 6! June, Dec Pu. 
st. 6X ! d 6 per Cent. Cum. Pref. . . . . _ 6$- G 8 78˙ 0 June, Dee 27, 2 BE 100 no a rer Cent. Pref. Stock . . | 186 . Б 2 6 1 170 ui 
81. 44 ро. Б per Cent. Perpetual Debs... 100 ~ 103 | 4.17 0 Feb, Aug | Єў | Cap St 47, 5 4 per Cent. Mort. Deb. sik. k. (red) 108 10 319 6 JaApJy.U. 5i = rey 
St. 8 ( o. 4j per Cent, 2nd Deb. Stock usu] 8—1 April, Oct |1014 101 16 2/6 ve КСРО 122 — ! Noy 306 C 
st. 87 БШ London Ordinary Beck. о. ont 611 0, May, Pov] .. .. St. 4X Do. 4] er Cent. Deb. Stock . | 1 5 4 6 Ja. Ap.Jy.O bi 1 
d xo or rca ; Pref. Block . 8 —91 |4 1 0 ker red T e on 5 5 African 4% Mort. Deb. 1505 98 —100 40 0 Feb. Auen 
E . Deferred Stock . ... . i Бе cb, Aug 8b 7, auritius Sub. Debs. (red. 1 eb, Au 
100 4X bo. 4 per Cent. Debs; ш... 63 — 56 7 2 8 Teb' R 1050 C. N. (cf Co в. (red.) , 9834-104141 s Aug — 
à NS = iu T rm penbagen), wit 0| May, N үн 
St. 15i | (апр. Euston&Hmpstd Per. bb. Bik Eh - 816 0 Jon, July E. 100 447 Halifax & Неши eH Is Mt. Db. (ed; 54 —26 6 19 0 Jan. July * | 
E n | М of Birmingham Trams. 52 Cm. Pref. 51-41 415 3 Jon, July | e 21 19,6 | Jndo-European.......... ) 94—10 4 8 6 June, bee 
E SE m 4 рег Cent. Ist Mort. Debe........ 48 — 111 ? 2 6 April, Oct SEJ .. 100 eu Mackay Compan: es ‘Common ae cee 67 56 = 68 5 112 0 May. "Nox ; 
St, bæ n ГИ Pe "en Con. Ord. | 46—48 4 19 0 April, Oet 09 | 2. [100 € Do. Preference 35 70 616 6 Јар, July . 
aC By 55 5 per Cent. Perp. Pref. (1891) 115 —118 4 Е 0 | Feb, Aug 18 471 J! 12 Мае ni s Wireless Teleg. Co. „ —70 5 16 6 Ја, Ap. Jy, % { 
55 20: (1596 sce 8 — 113 -116 4 9|FebAug | -. 100 4% acific & Europen Tel. Savas belie ont T pril... 
51. 2 | Do. uec жену gue o6 8 0 Ket Aus eael Окус Cle сыгар Өе 1010 1 June, per — — 
10 6/0 | D bi 4 per Cent, Perpetual Debs. ..... | E 9 —)05 3 : Feb, Aug a 2} 1/3 est Coa:t of Ameriea .............. 1 —10) n 16 0 | June, Dee 
990 ч lin United Trams. (1896) Lid. Ord. 13 14 16 0| Мау Novy | a. 1001 % | Do. 4 per Cent. Debs. ..... 9 1— 1 312 9 ‘oe ee s 
30 f; 615 o Cent Бе 123-13 4 5 9 Feb, Aug, o| 15 West India & Panama `......... eem 93 —100 | # 0 0 , Jan, July | ы 
105 ^ сомон ein & City Riv. Pref. Ord. (4%) H-W 470 Feb, Aug | e i y! 8/0 | Do. 6 per Cent. Ist bret. „ ae May, Nov | „ 
S az D ‘oithern, Piccadilly & Brompton Ord. 6 —7 4 Feb, Aug КУ 10  .. | „Шо. 6 per Cent. $nd Pref.................- at 7 15 0, May, Nov: . Е 
d Ac Е о. 4 рег Cent. Deb. Stock ..... .. 88 —85 | 5 14 0 Feb, Aug e NE bi 5% Po. b per Cent. Debs. ......... To 9 7 dd | Мау, Мот if B 
t. ) 492 ` $ аара Elec.Trams.Co. ar bst 98 — 10 414 0 Jan, July — p 3/0 | Western Jelegraph ... ee Я —102 418 0 Jan, July Е 
10 : mp ciial Tramways Ord............ . 11 i». 4 9 01 Ари, Oet 992 |. .. St. 4% | Do. 4 Jer Cent. Deb. Бос (red.) . * 124—134 5 7 €  MrJn,O.D Ii 15 
10 47 : Do. 6 per Cent. f'ref. ... —— nen (dw 7 4 D Маг, бер oj .. ' 100 —10 318 0 | June, De 3 
By, puo Av reat Dete , cc sen dd TELEPRGRES. | | 
E EE ун Do imu Wo, MIR. gern 5| 42 eT Tio A per Cent Bonda cr 
1 r e oe Е а ee r, Bep 92 ыз А рег Cent. Bonds | | 
10 bY | pania Utd. Trams Бг Prior Lien Db. Et. Te п 5 12 6 Jan, July | .. „ I St. 5% Anglo- Portug'se Tel. 57 Isti Mt. Db. ый. 90 —92 4 7 0 Jan, Јају. . 
by | iwerpoo! Overhead iiri d Ord. .... 4-12 | 5 8 0 Јар, July ej .. DEO | Chili Telephone . . . . 19 —102 418 0) Маг, Вер - 
a 5% | Do. b per Cent. Pref.. 5 -| d < .. Feb, Aug MEE ОМА Monte Viaco Telephone Ord.. 5 —7} b 10 6| August..; 6. 
tt. 4% Шо. 4 per Cent, Deb. . -| fici 618 4) Feb Ave o - 1% Бо. 5 per Cent. Pref. . euel od | 414 0| Nov...) .. L 
NC тке time LC AC GM a озир с с ‘st, 00 Naticnal Co, Pret Btock sessi gant, o 0 May. Nov с 
ee А M o. 4 per Cent. Ist Mort. Deb. Stock , £9 — &6 614 8 | Jan July .. | 0 6 , Po. Def. Stock. d 4—1074 5 11 6 Feb, Aug ЦТ ic: 
bee d erecy Сор. Ord. Stock. . 2 418 0 Jan, July 10 % | Yo. 6 fer Сері. Cum. Ist Pref. . 100 —107 5 12 0 Feb. Aug ltl ii 
dt. . Го. ‘Byer Cent. Perp. Pret. . 8 zA = | Feb, Abus. 1 64% Do. 6 per Cent. Cum. 2nd Pref. .. enne 11—13 4 12 0 | Feb Aug | - 
1 7 тө olitan Elec. Tramways Det... н =6 = oe | o р b 2/6 | Do. b per Cent. non-Cum. 3rd Pref. . 10 —12 |5 0 0 Feb, Aug 11 | 
A 1 2 | Vo. Брег Cent. Cum. Pref. es 3 — April.. 2481 3K Do. Leb. Stock 3) per Cent. red.) 63-tà 413 0 | Feb, Aug 62 ` 
$ 4% М о. 44 рег Cent, Deb. Stock . i TP a 5 3 0 Feb, Aug | 5 St. 42 ]'o. 4 pe 14 епі. Deb. Block (red.) .. 90 18 3 11 6 | June, Dec 97 | 
К 17 0 | н Gon. Tiac!. 6 per Cent. Cuin Prei. = 97 418 0 | Jan, July | : 5 16/0 Griental . 5 ll 108 3 17 6 | Jan, July 10234 wi 
1 175 ое Electric Traction Ord. ...... 4—23 oe lay e. олет Ve. G per Cent. Cum. Fret. = 14—18 | 5 2 0} April, Uct | 
; 8 RCCC st 4% Do. 4 per Cent. Red. Deb. Stock . .... DIA | #100 арек s | 
pt ME E x: фет Cent. Deb. Stock NI 72 618 0 Peb, Aug 1 St. 47 Telephone Co. of Pept tipes вик (гей. 91 —? 450 | Jap. July = 
к ct. Elec. Troms. & Ltg. 6% aoe 5—18 4119 May, Nos ca £ 1/0 | United River Plate. neh ) v8 --101/4 9 0 Јар. Juy . . 
St. 4% Шо. 4 per Cent. Deb. Stock i—1 6 0 0, Feb, Aug : | 526 Po. Брег Cent. С iom a 618 0 Jul ^l & 
1.0 a „ Diet. Elec. Irms. 55 151 MUDU. » —54 4 15 8| Дай, July е NNUS | | um. Pret.. 4 411 0 ane, D af 3 
(UD mee be intei. ШШК абын ш FINANCIAL, түти, 4 T 
PP | „В. i * = ` PT | ME : | 
: Do. 6 pes Ha i ec. (ird Ord. .. i l —1 Е ul cc .. | р b 3/0 Elec. & Gen. Investment : 
R, 4x Do. 44 рег Cent. M DOE „„ us soba 3 = March Ju 6Z Glube Tele ‘graph &. Tode E = $1—13 : 4 8 | Jan, July E 
. . 87—50 5 0 o Jan, July A 10 бу б Ша СОЕ ‘Trust ae 5 sul Fr 84275 M 
ee j| * ne 55 — П ! 
able, Truat (бел 127 —130 4 12 0| Apr C e 


* In calculating the yields, allowance has been made for 
accrued interest but not for redemption. t Ex dividend. 1 The London Stock Exchange Committee have declined 
ave deci to quote these. 
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NOTES. 


— 
State Aid for Scientific Investigations. 

In last week’s issue of Nature we notice an article 
dealing with the relation of Science to Government, in 
which the author draws a very unfavourable comparison 
between the United States and this country as regards the 
financial assistance given to scientific research by the 
respective Governments. From a detailed statement of the 
various grants, excluding those for educational purposes, 
it appears that, whereas the United States granted sums 
amounting to roughly two and three-quarter millions ster- 
ling, the Government of this country only granted about 
a quarter of a million. The contributions thus appear in 
the ratio of about 11 to 1, although the revenues of the 
two countries are not very different. It appears to us, 


however, that the author has failed to discriminate 
between the requirements of the two countries. Thus, 
in the case of the United States, £1,775,070 was 


granted to the Department of Agriculture. This, no 
doubt, is right enough in a country which depends 
very largely upon agrieulture, but in this country 
the expenditure of such а sum would not, at present, be 
justified ; the position of agriculture here, is unfortunately, 
secondary, though it may certainly be urged that the posi- 
tion might be improved if the subject were more scientifi- 
cally treated. In the sum just mentioned is an item of 

280,710 allocated to the Weather Bureau. This, again, 


| may be very desirable: in ihe Waited States, but the weather 


that we obtain over here seems to be almost too uncertain 
for such. serious investigation.: Then there is a further 
large sum of £260,000 expended on the surveying and 
investigation of public lands, for-which we -have по: par- 
ticular call. If, finally, the sum of £250,000 for completing 
the building of the National Museum, and the large sum 
of £198,000 granted for the coast and geodetic survey be 
taken into account, the expenditure comparable in the two 
countries will not be so dissimilar, though that in the 
United States will still be somewhat the lager of the two. 
— — 

Ох the other hand, turning to che expendit dre in TT 
United Kingdom, we notice a sum of over £13,000 granted 
to commissions on sewage disposal, tuberculosis and other 
subjects. For this there does not seem to be any equiva- 
lent in the United States. The grant for scientific 
services in the Navy is very much larger in this country 
than across the Atlantic, that for the Army is £6,480, to 
which there is no corresponding figure, and when we com- 
pare the sum of £51,679 allocated to scientific investiga- 
tions with the sum of £78,000 granted to the Smithsonian 
Institution the difference does not appear to be so very great. 
We do not wish to suggest that a larger expenditure of 
publie money ou scientific investigation would not be 
advantageous—far from it; but nothing is gained by taking 
an exaggerated view of the question. Some writers, like 
the author in question, seem to think that scientific 
methods should be followed in statesmanship and govern- 
ment, probably forgetting that they have no knowledge of 
either and that diplomacy is not dependent upon scientific 
laws. It is this spirit which caused the manufacturer at 
one time to be so afraid of the man who carried out inves- 
tigations upon ironless dynamos, and other matters equally 
praetical. .À commonsense point of view is essential in 
most matters, and the claims of science do not form an 


exception. 
— — 


Electrification of Railways. 

As will have been evident from the considerable space we 
have devoted to the subject in many of our recent issues, 
the electrification of main-line railways is at present one of 
the chief problems under consideration by electrical engi- 
neers, especially in the United States. As an example of 
work in that country the description of the New York, 
New Haven & Hartford. Railway, given elsewhere in this 
issue, is of considerable interest, owing to this line being the 
first important exampleof single-phase main-line equipment 
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A frequency of 25 cycles has been adopted, although the 
lower frequency of 15 cycles seems to be gaining in favour 
among American engineers. Other points of interest are 
that the rolling stock is also designed for working with 
continuous current obtained from a third rail over that part 
of the route which is operated conjointly with the New 
York Central Company, and also that three-phase gene- 
rators are in use, the trolley wires forming one leg of 
the circuit, the running rails the second, and an auxiliary 
conductor carried throughout the length of the line for 
miscellaneous power purposes the third. 
adopting such an unbalanced system is not quite clear. 
As a further instance of the present activity in American 
railway electrification, we may draw attention to the 
appointment of Mr. F. J. SPRAGUE to advise the Southern 
Pacific Railway Co. on the electrification of a length of 
about 136 miles of their main line. As this line passes 
over the Sierra Nevada mountains at an elevation of 
7,000 ft., it will be operated under rather severe conditions, 
and, considering the partiality of Mr. SPRAGUE to the high- 
tension continuous-current system, the whole scheme is 
likely to be of more than usual interest. 


— 


The Trades Union Congress. 

THE lot of the manufacturer, like that of the operatic 
policeman, is not а happy one, and, judging by the resolu- 
tions carried at the recent Trades Union Congress, it is 
likely to be even less happy in the future. For there will 
be no overtime in those days, the unskilled labourer will 
receive, in London, 30s. per week of 48 hours, bonus and 
speed systems will be abolished, and since there is a con- 
tinuous introduction of labour-saving machinery the hours 
of labour will be restricted to 48 per week. Although 
sympathy must be felt for all legitimate demands of 
labour, and more particularly for the unorganised workers, 
who are seldom heard and therefore in the hands of 
the ‘‘ sweater” (unnoticed by such congresses), it becomes 
increasingly evident that the cost of production must rise 
except in countries unaffected by resolutions of this kind, 
or in which there is some compensating influence. It is 
time that Labour learnt that there are certain economic 
laws which cannot be forced, that the manufacturer at least 
is bound by them, and that if the manufacturer cannot 
comply with them in this country he must go elsewhere. 


Loop Tramways. 


THERE is a natural tendency for all main roads, and, there- 
fore, for tramways, in any large town to radiate more or 
less from a centre, and, consequently, to become more and 
more separated as the suburbs are approached. For this 
reason it is often difficult, though nevertheless desirable, to 
get from one line to another without going a considerable 
distance round. This fact the London County Council 
appear to be taking into account in their present policy, 
for they have just decided to lay down a single line con- 
necting up the main line tramways running down Kings- 
land-road and Essex-road. There is probably a good deal 
of room for loop lines of this description, though it may be 
doubted whether the conduit construction would be justi- 
liable in such cases from the financial point of view. 


The reason for 


Use of Electricity in Factories and Workshops. 

IN our issue of August 23rd it was stated that the period 
for receiving objections to the proposed Home Office Rules 
for the use of electricity in factories and workshops would 
be 40 days from August 14th, the date of issuing the circular 
accompanying the draft of the proposed Rules. "We are, 
however, now informed that, although it is desired that all 
objections should be sent in for consideration as early as 
possible, an extension of time to the end of October will be 
allowed for receiving any suggestions. We also under- 
stand that up to the present time only a comparatively 
small number of objections have been received, and these 
are largely due to incorrect reading of the regulations. 


—7—9—9-Iii»- OS 


Electrical Engineering Graduates.—The Electrical World 
states that the General Electric Co. has taken on at its 
Schenectady works 248 of this year's graduates from electrical 
engineering courses. 


Submarine Signalling.— At a meeting of the Association of 
Chambers of Commerce at Liverpool on Wednesday, a reso- 
lution was adopted to the effect ‘‘That in the opinion of the 
Association it is desirable that a system of submarine signal- 
ling should be established on the coast of the British Isles, 
uid that the cost of the same should be paid out of the 
National Exchequer." 


. Electro-Harmonic Society.—The following dates have been 
arranged for the concerts of this society :—In the Holborn 
Restaurant, October 4th, November 8th (ladies' night), Decem- 
ber 13th and January 10th ; the last two concerts of the season, 
on February 21st (ladies' night), and March 27th, are to be 
held as an experiment in St. James's Hall, Great Portland- 
street, owing to the need of increased accommodation. 


Nodon Valves.—4A considerable number of these valves for 
rectifying alternating current are now in use by telegraph, 
telephone and railway companies for accumulator charging, 
operation of signals, and for operating the solenoids of electric 
lifts. In the small sizes air cooling is adopted, but in the 
larger sizes а small motor-driven pump is used for providing 
a circulation of water in à surrounding jacket, so that the 
electrolyte may be kept quite cool. Up to the present the 
largest size which has been made by Mr. H. Snowdon, the 
manufacturer of Nodon valves in this country, deals with a 
current of 75 amperes. The efficiencies claimed for these valves 
are as follows : current 90-98 per cent., voltage 70-82 per cent., 
watts 68-78 per cent. 


Obituary.— We regret to record the death of Prof. L. F. 
Vernon-Harcourt, which occurred at Swanage on Saturday 
last. After graduating at Oxford in 1861 the deceased 
served for three years as a pupil of the late Sir John Hawk- 
shaw, and was then engaged under him on many engineering 
works, including the South-West India Dock, the Alderney 
Harbour works and the railway to Wexford. In 1882 he 
became professor in civil eugineering at University College, 
London, and later, emeritus professor at the same College. He 
was president of the Mechanical Science Section of the British 
Association in 1895, and served on the jury of civil engineer- 
ing at both the Paris Exhibition of 1900 and the St. Louis 
Exhibition of 1904. He was the author of a number of works 
and Papers, including “ Rivers and Canals," ** Harbours and 
Docks" and “Civil Engineering as Applied to Construction." 
He also contributed articles on River Engineering and Water 
Supply to the 9th edition of the Encyclopedia Britannica.“ 


Cable Interruptions and Repairs. 
Date of Interruption. 
Garachico (Teneriffe)—Santa 
Cruz de la Palma.......... 


Date of Repair. 


July 12, 1906 .. — 
Sept. 18, 1908 — 
July 22, 1907 
Sept. 17, 1907 


Grand Canary— Lanzarote 
Brest — Dakar 


Sept. 18, 1907 
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New Resistor for Lightning Arresters. The. Electrical World. 


states that in order to limit the amount of current which can 
follow a lightning discharge across the air-gap of an arrester 
use is generally made of a series resistor in the form of a rod 
containing a mixture of graphiteand clay. It has been found 
that the conductivity of such a composition is not constant, 
but varies with each discharge of current. The graphite 
burns out, especially at the terminals of the rod, thereby in- 
creasing the resistance of the rod and finally open-circuiting 
the device. A patent recently issued to Dr. С. Р. Steinmetz 
discloses a method of overcoming the difficulty by substituting 
oxide of iron or of chromium for the graphite. These oxides 
are to a certain extent conductive, yet their resistance is high. 
The resistor rod is made fairly homogeneous by the use of a 
binder of potassium silicate or sodium silicate. 


Magnetic Handling of Glass.— The Electrical World gives 
an account of a new method of handling glass, due to Mr. C. T. 
Dodds, to whom a patent has been recently issued. Beneath the 
glass or other material is placed a sheet or pieces of magnetic 
material, and above the glass are electromagnets, manipulated 
and controlled by a crane, derrick or hoist. The pull on 
the metal beneath the glass, constituting the armature or 
armatures by the magnets, causes it to support the glass, 
thereby permitting the glass to be transported by the crane. 
Mr. Dodds naturally uses a number of adjustable magnets for 
this purpose, and, by having the magnetism sufficiently strong, 
boxes or crates of glass or similar non-magnetic material 
can be conveyed safely and expeditiously from one place to 
another so long as the magnets are energised. 


Electric Traction on the Pacific Coast.—In our issue of 
September 6th we referred toa report that the Southern Pacific 
Railway Co. were considering the electrification of one of their 
main lines. The Zlectrical World now states that the com- 
pany have requested Mr. F. J. Sprague to act as consulting 
engineer to investigate and report on the proposal to equip 
electrically part of tne Sacramento Division of the Southern 
Pacific Railroad system—zi.e., the section from Rocklin to 
Sparks. He is also to advise the company on a general scheme 
of electric traction and has been asked to serve on a board 
which is to investigate the question. The Sacramento division 
is of great importance, as the road passes over the Sierra 
Nevada mountains at an elevation of 7,000 ft. The line is 
single track, very tortuous, and with grades running up to a 
maximum of nearly 24 per cent. 


Wireless Telegraph Notes.—The new Cunarder, the “ Lusi- 
tania," is equipped with a very complete installation of Marconi 
wireless telegraph apparatus, which is operated by the Marconi 
Company. 

It is announced that the United Fruit Co., a big American 
Trust engaged in exploiting fruit in all parts of the world, has 
applied to the United States authorities for permission to 
erect a wireless telegraph station at Point San Antonio, at the 
extreme west of Cuba. In their application the company state 
that they own and run over 100 steamships between the United 
States and the West Indies and Central America, all these 
vessels being engaged in the perishable fruit trade. The 
object of the application and the establishment of wireless 
telegraph communication is that their headquarters at Boston, 
U.S.A., may be in constant communication with their vessels 
at all communicable points. The company has already estab- 
lished wireless stations in the Gulf of Mexico and in the Carib- 
bean Sea, including stations at Port Limon (Costa Rica), 
Bocas del Toro (Columbia), Bluefields (Nicaragua), Gracios a 
Dios and Puerto Cortez (Honduras) and Belize (Yucatan), 
and it is desired to add Point San Antonio to this network in 
order that the full benefit from the stations may be realised 
by the company. Application for permission to establish this 
station which had been originally made to the Government of 
Cuba had been unsuccessful, owing to the fact that the Cuban 
Government have under consideration a general system of 
wireless telegraphy on the Cuban coast, including a station at 
Pinar del Rio (60 miles distant from Point San Antonio). 
The United States Government have issued to the company a 
“revocable” licence, which is subject to the approval of the 
Governor of Cuba and revocable at any moment if the 


station is found to interfere with the Cuban Government's 
system. 

It would appear that the above application has encouraged 
the formulation of a generat. plan of. wireless communication by 
the War and Navy Departments of the United States. To 
this scheme the general strike of telegraphists in the U.S. has 
lent additional importance, and it is announced that it is the 
intention of these departments to include army wireless tele- 
graph stations across the American Continent as well as in 
connection with the army transport section. The joint Army 
and Navy Board are said to be about to meet to consider the 
entire question. In the meantime the stations already estab- 
lished and equipped by the United Fruit Co. are under con- 
tract to afford facilities for U.S. Government use as required. 


Colour Photography.—The Royal Photographic Society’s 
annual exhibition was opened yesterday in the New Gallery, 
London. The exhibit which is arousing most interest 18 
a fine series of autochrome transparencies made on a new kind 
of plate manufactured by Messrs. A. Lumiére et Fils of Paris. 
A transparent support, covered with an adhesive matter, 
receives a coating of starch grains, each about 3086 in. in 
diameter, dyed blue-violet, green or red-orange. This coating 
is one grain in thickness so that the light must pass through 
a grain of one of these three colours at every point of the 
plate. The coating, after isolation with a waterproof varnish 
is coated with a special panchromatic emulsion. Exposure 1s 
made as usual, but with the plate reversed, so that the light 
reaching the sensitive emulsion first passes through the 
coating of coloured grains. The plate is firat developed ; then, 
without fixing, treated with an acid permanganate reducer, 
rinsed and re-developed, the result being a positive trans- 
parency in natural colours. The plates are shortly to be. 
placed on the British market and should lead to something 
like a revolution in colour photography. 


Engineering and Machinery Exhibition at Olympia.—This 
exhibition, the second of its kind, was formally opened yesterday 
by the President, Sir Alexander B. W. Kennedy, LL.D., 
F.R.S. After the opening ceremony there was an inaugural 
luncheon, with the President of the exhibition in the chair, sup- 
ported by the Hon. Sir Horace Tozer (Agent-General for New 
Zealand), Mr. T. Hurry Riches (President of the Institution 
of Mechanical Engineers), Dr. Alex. Siemens, Sir William 
Preece, Sir Fortescue Flannery, Prof. Unwin, Dr. Hele 
Shaw, Prof. Dalby, Prof. Coker, Mr. J. Swinburne, Mr. W. 
Duddell and others. Тһе toast of “The Engineering and 
Machinery Exhibition” was proposed by Sir Horace Tozer, 
who remarked on the representative character of the exhibi- 
tion and its value to the colonies from a business point of 
view. Sir A. B. W. Kennedy, in reply, stated that there 
were 25 per cent. more exhibitors this year than last, a cir- 
cumstance which answered the forebodings of failure he had 
heard. The managers, Messrs. Bridges and Smith, had, 
last year divided between the benevolent funds of the two 
leading engineering institutions, the Civil and Mechanical 
Engineers, the sum of £500, and he hoped that on the present 
occasion the results would be equally satisfactory. The 
exhibition of the present year was, he considered, more 
representative of British enterprise than on the previous 
occasion. Prof. J. A. Ewing, in proposing the toast of “ The 
Engineering Industries,” made a humorous speech which 
was well received, in which he drew attention to the work 
of engineering professors and the influence of scientific teach- 
ing on industrial progress. Prof. Ewing called attention to 
the fact that a present-day student could take up as much 
knowledge in a single lecture as had required years of research 
to acquire and render assimilable. In another part of the 
present issue we give а brief survey of the chief exhibits. 


F —.—..........k.k.ñ—̃̃ ... 


ARRANGEMENTS FOR THE WEEK. 
THURSDAY, September 26th. 
JUNIOR INSTITUTION OF ENGINEERS. 
3:30 p.m. Visit to the Engineering and Machinery Exhibition at 
Olympia. 
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ELECTRIC TRACTION ON RAILWAYS.* 
IV.—RUNNING CURVES. 


BY PHILIP DAWSON. 
(Continued from page 864.) 


Summary.—In this article the author first considers the constuction 
and use of (1) the kilowatt-second curve of a motor, (2) the tractive-force 
speed curve, and (3) the time tractive-force curve from which these two 
are derived. The value of such curves is shown by a practical applica- 
tion to part of the London, Brighton and South Coast Railway. The 
effect of varying the gear ratio is then considered, and the derivation. of 
the curve giving the load on the generating station for a given service. 
Polar curves are the most convenient for this purpose, as is shown by an 
actual example. Effect of revolving masses is then considered. 


Having thus thoroughly examined and described a 
fairly simple and sufficiently accurate method for plotting 
these important curves, we will now briefly examine the 
influence of gear ratio, and how, for any given conditions, 
the most suitable gear ratio can be obtained. 

It will at once be evident that, for a given size and type 
of motor, the nearer the ratio approaches to unity the 
greater will be the maximum speed possible and the lower 
will be the rate of acceleration obtainable. The funda- 
mental formula which enables us to reconstruct curves 
based on tests made with one gear ratio to another is— 
Tractive effort x speed=constaut for any given current. 
Thus, for instance, if we want to change from a gear 
ratio of 1:2 to one having a ratio of 1:3 the horizontal 
effort in the characteristic curve under consideration must 
be increased by 3, while the speed-curve characteristic must 
be decreased by 3. 

It is therefore at once evident that if we possess the 
motor-test curve for any given gear ratio we can at once 
reconstruct the speed and horizontal or tractive-effort 
curve to any other ratio which we may think suitable. In 
general if we have | 

T = tractive effort in pounds, 

Э, — speed in miles per hour, 

I:5,-— gear ratio, 

d, = diameter of wheel, 
aud we wish to change the gear ratio to I:y, and the 
wheel diameter di to də, then calling T4 and Sz the tractive 
effort and speed corresponding to the new gear ratio І: 92, 
and the new wheel diameter də, the new tractive effort and 
speed can be expressed in terms of T, Si, which are known 
to us through the motor characteristic curves as follows:— 


* 


T,— T 2X ds 

gi X d 
f X ds 
‘Yo X di 

Another illustration of the effect of a change of geur ratio 
upon the running results is shown in Fig. 8 for the use of 
a single-phase equipment. 

Having thus described one method by which new kilo- 
watt and tractive-etfort speed curves can be constructed, we 
шау briefly mention another method which is at once 
apparent. 

For the kilowatt speed curve all we have to do isto vary 
the ordinates in the proportion of the altered gear ratio. 
Thus for a gear ratio of 1:2 instead of 1:2 the ordinates in 
Fig. 2 would be only 2 of those of the curve giving the 
results for a 1:2 ratio. 

In considering the tractive-force speed curve in Fig. 4 
the results are slightly more complicated if we wish to get 
at them directly without reconstructing the motor tractive 
eltort curve. | 

In this case each ordinate for a ratio changed as suggested 
above, from 1:3 instead of 1:2, would be reduced by 2 and: 


SS 


the corresponding abscissa increased by 3, which results | 


* Copyright. All rights of reproduction are reserved. 
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from the faet which we have enunciated that for any given 
motor and load tractive effort multiplied speed must be a 
constant. 
^. Having thus seen how the various curves corresponding 
respectively to the ratios 1:1°5 and 1:25 have been 
deduced from the known results of the ratio 1:1:95 given 
in the original motor test curve, we will now discuss the 
effects of the change of gear ratio under the condition of 
speed and running distance now under consideration, as 
shown in Figs. 9 and 10. | 

It will at once be seen that the highest rate of accelera- 
tion is obtained with the greatest gear ratio, 1:25, and 
that the highest maximum speed is reached with the 
smallest gear ratio of 1:1:5. The watt hours per ton- 
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The full lines аге for а gearing ratio of 1 :8°32. 
The dotted lines are for a gearing ratio of 1:9. 


Fic. 8.—Curves SHOWING EFFECT oF CHANGE IN GEARING Ratio ON 
TRACTIVE FORCE AND SPEED FoR A SINGLE-PHASE MOTOR. 


mile for the three-gear ratios considered as well as the 
maximum kilowatts and minimum speed work out, for the 
length of run under consideration, as follows: 


| tion 
‘Watt hrs. per Max. speed АссеЇегай 


Gear Hatio. | Efficiency.. reached in in ft. per sec. 
ton mile. miles per hour. per sec. 
1:2°5 74% 96 | 35 2˙52ft. per sec. 
1:1°95 65% 104 | 35 19 „ 
1:15 | 63% 149 45 1.41 „ 


—— 


The above results are of course only applicable to the 
run on the level with a distance of 0°6 miles. Under 
ordinary working conditions the distances between stations 
will vary considerably, and gradients, as well as possibly 
sharp curves, may interfere. Under such circumstance 
the only way of ascertaining the best gear ratio 18 DY 
means of trial and error, and complete caleulauons W 
have to be made for the entire run before it will be 
possible to ascertain what will be the best gear rate to 
adopt for any individual case. НЕ 

In making such calculations and in preparing " 
numerous running curves (under which heading all the 
curves discussed are classed), it behoves us to bear 1n in 
that a certain amount must always be held in hand, 50 45 
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to make up for lost time, and that in practice such a reserve 
may prove to be of the utmost importance. 

From the kilowatt curve with a given service we are now 
in a position to plot a curve showing the load of the motors 
in amperes throughout the whole day. This curve will 
enable us to obtain the mean effective current to which a 
motor will be subjected and thus to see whether the motor 
under consideration is of such a design as to be fit for the 
service for which it is purposed. 

The usual and very laborious method of obtaining the 
mean effective current would be to subdivide the area 
plotted into small rectangles and thus get the ZC'df, but a 
very much simpler way can be found by using polar co-ordi- 
nates as follows: 

The idea of transforming a rectangular plot into a polar 
plot is clearly shown diagrammatically i in Fig. 11. As an 
example the following figures have been worked out and 
refer to the loading of the distributing cables in connection 
with the L.B. & S.C. Rly. Co.; these figures are only given 
as an example of the method which could, and would, be 
adopted in order to verify the өш of the motors. 


Miles per Hour. 
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Fie, 9. 
Runninz Curves for Gear Ratio 1:9:5. 


Suppose a plot were made of a certain electrical distribu- 
tion in which the scales were :— 


1 em.— 1 minute, 
] ampere. 


abscissie 
ordinates 1 cmi. 


This plot would then be transferred to polar co-ordinate 
paper by substituting angles for one of the linear dimen- 
sions of the rectangular plot. The scale for the polar plot 
may be chosen at will, but for this illustration we will take 
10 degrees=1 minute of time. 

The next point is to find the radius at which one minute 
of time in the polar plot has a length of 1 em., or the same 
scale as in the rectangular plot. 

Since 10 deg. = 1 minute, 360 deg. = 36 minutes. 

Now the radius of a circle whose circumference is 26 em. 


Әб E : | 
is 3-73 cm. This constant 5°73 em., which we will 


= 
call К, is an important link between the two parts. Con- 
sider a small sector of the polar curve, Fic. 12, so small 
that the limiting values of current (I) included by it are 
sensibly equal. 

Let At be the small increment of time which elapses as 
the vector passes from 0˙1 to 0:9. Then at the Radius R 
(=5°73 em.) the linear distance Ar will represent the time, 
as does also the angle 40. Since Д0 is very small 0, 1, 2. 


can be taken as a triangle and its! area win therefore be 
IX are 12. 


But LAU 


Arc. 1. 


Hence area 


And the whole area of the load curve in the polar plot will 

be " 12А; 
" o4 aR , | 

ХГЛ = Area x 2R. 


Hence the area of the polar curve, multiplied by a con- 
stant, gives us the sum of the squares of the different 

values, into the times during which they flow, which is the 
heating effect of the current. 
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FIG. 10. 
Running Curves for Gear Ratio 1:1°6. 


The mean continuous current to give the same heating 
effect is obviously : 


where T=total time for which we require the heating effect 


mi Area X 2R 
11 


which, since T and R are known, can be found by measuring 
the plan curve with a planometer. 

Conercte Example. —Take the L.B. & S.C. Ry. load curve 
from 5 p.m. to 5.36 p.m. (Fig. 13). Scale of rectangular 
curve, 1 ст. = 60 seconds, 1 cm. 2 500 KW. | 

Polar curve (Fig. 14), 1 cm.=500 KW., 10 deg. = 60 


seconds. 


The area of the curve is planimetered and found to be 
9 
88 — Sq. cm. A= 88:2, 


Ax2R2882x2x273, 
— 1,010 | 
=y 4t; 
or in this case = IKW. 23t, 
where KW. and ¢ are expressed in centimetres. 


arn" 
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‚ Multiplying by their scales, which are 500 and 60 
respectively, we have 1,010 х 500?x60=2KW-A¢, in 
which the units are KW. and seconds. 

SS TK W. 2A = 15,150, 000, 000, 


and T the whole time = 36 x 60, 


and KWA /15,150,000,000 
у T VI 36x60 
—4/7,050,000 
= 2,650 KW., 


which is the mean effective KW., so that the mean effective 
current for an average power factor of 80 per cent. and at 
6,000 volts will be 
2,650,000 
6,000 
In Fig. 15 some curves are reproduced, for which the 
writer is indebted to the courtesy of the Allgemeine Elek- 
tricitiits Gesellschaft. These curves show the effect on 
gear ratio and energy consumption of varying each of the 
following conditions in turn and keeping the remainder 
constant, viz., voltage, train weight, length of run, schedule 
speed. The curves illustrate the following principles :— 
(1) For the same service and equipments the gear ratio 


x 0:8 = 550 amps. 


‘tends to advance with increasing train weights. 


(2) Other things being equal, the best gear ratio advances 
with increased length of run. 

This seems highly paradoxical at first sight, but it will 
be observed that in this consideration the best gear ratio 
has been taken to mean the genr ratio giving least energy 
consumption per ton mile (leaving aside the question of load 
factor) Ard it must be borne in mind that this advantage 
cannot be pushed too far at the expense of the size of the 
motor, and of unduly great fluctuations in load, &c., which 
һауе to be taken into consideration. For short-distance 
runs the energy losses in the resistances for high ratio of 
acceleration might assume very considerable proportions, 
and this question will be discussed hereafter in connection 
with the speed regulation of continuous and alternating 
current motors. 

Reference has already been made to the fact that in cal- 
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and number of motors necessary to operate a given service 
more accuracy will be necessary and that the actual effect 
of revolving masses will have to be calculated for every 
individual case. 


Current in Amperes 


Time in Seconds 
Bectangular Plot. 


Н , 


Current іп Amperes 
Poiar Plot. 
Fra. 11. 


The motors are required to possess a capacity capable of 
(1) dealing with and overcoming train resistance, which, 
as will be seen in a future article where train resistances 


Current Curve 


FId. 12. 


will be more carefully investigated, depend on such factors 
as condition and quality of track, friction of bearings, wind 
resistance, &c.; (2) the forces of gravity ; (3) the шегш 
of the train. 
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Fic. 13. 
Load Curve from 5'0 p. m. to 5:36 p.m. for L. B. & S. C. Rly. Time Table worked out for Six Car Train Service. 


culating what size and number of motors are required for 
any given service it is necessary to make allowances (in 
ascertaining the tractive effort required) for the revolving 
parts, both when calculating acceleration and retardation, 
and for preliminary calculations an amount of 10 per cent. 
was taken as a basis, 

It is evident that in finally determining the exact size 


As regards (2), the forces necessary to deal with y 
have already been fully described, and it is аз rega 105 
that more careful investigation is requisite, as it is into ^7 


that the effect of revolving masses enter. 


Mr. Storrer pointed out in 1902 the importance of this 


Us | TS 
factor, which had up to that time not been taken ui i 
into consideration. In tramway work with slower spt 
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its neglect did not seriously affect the actual results, but 
in heavy traction work this is no longer the case. 

If a body undergoes both translation and rotation the 
total energy it possesses is made up of two portions— 
namely (1) that due to translation, (2) energy due to rota- 
tion, and this can be expressed by the following 
equation :— 

EE, T E= m + ma? p, 
in which the above letters represent E total energy stored, 
E, = energy of translation, En = energy of rotation, m = mass, 
а = angular velocity, р = radius of gyration. 

Now, as ap? has the dimension of a velocity, we may 
therefore write , 
Ex Am, 
in which vz linear velocity of a point at the radius of 
gyration. 

If we consider the energy due to velocity as an inere- 
nient Am, to be added to the mass translated, then we see 
that as Eg can be expressed in dimensions of mass and 
velocity we can write 


E=E, + Ex = Am f Ama. = (m+ Ат), 
from which we find that 
Amma P. 
Vg 
Now for all masses which revolve with the same angular 
velocity as the wheels we can write 


angular velocity а 2 


linear velocity v d 
in which d=diameter of revolving body in feet ; therefore 
we have A?/v?=4/d?; hence we have 


Ат = p x p? x m. 


Now as regards those parts which revolve at a different 
augular velocity to that of the wheels, if we call the gear 
ratio gr we have 


А Р 4. 
and in their case Am = FIr x p? x m. 


As in the course of this investigation we will have to 
ascertain the radius of gyration p of a certain number of 
different shaped bodies, in order to save, these values for 
the bodies with which this investigation is principally con- 
cerned will be noted down here in order to save time in 
calculation. 

For a cylinder p — 0707 Xr when 7 = extreme radius. 

For a ring where 7, represents the outside radius and 
"1 +78 


and 


„2 the inside radius and R= 


р= ү RH}. 

As an example of the influence of revolving masses the 
following has been worked out: — Diameter of wheels at 
tread=3 ft. 74 in.—3:625 ft., a/ for rotating masses at 
same speed of wheels— 0:552, 

a*/2*—0:3045, ^m—0:3045 x p? x m. 

And if the weight is taken instead of the mass and 
designated by W, AW 20:3045 x p? x W. For all the masses 
driven by gearing, the gear ratio of which are designated 
by yr, for this calculation is taken at 1: 4:24. 

av = 2:04. a? =548. AW =548 x p?x W. 
Weight of wheels in case under consideration is 1,013 Ib. 
per wheel. 

As regards the influence of revolving masses we have— 

1. For the arles, whose radius is 0:28 ft. and p—0:197 
and weight=905 1b. AW=10:71b. per axle. 

2. For tyres of wheels whose diameter—3:625 ft. AW 
=509 lb. per tyre. 


and Л==тү—7», 
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3. For centre plates of wheels, AW=82'6 lb, per wheel. 

4. For hubs of wheels, AW = 249 Ib. per wheel. 

So far as regards the masses revolving at the same num- 
ber of revolutiens as that of the wheels, for a three-car 
train comprising 12 axles, the allowances to be made work 
out as follow :— 


12 axles 2 озен. 129 lb. 
24 wheel tyres  ............ 12,210 Ib. 
24 centre plates 2,000 lb. 
rr 600 lb. 
Total for above... ........ 14,939 lb. 


Now we will ascertain the effect those portions which 
are revolving at speed different from that of the wheels, 
such as the motor armatures, and for these calculations a 
gear ratio of 1:4°24 has been presupposed. 

1. For armature: AW=3,268 lb., or for eight motors 
26,144 lb. 

Or for all revolving parts we have AW-1833 tons. 
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Fra. 14. 


Load Curve from 5 p.m. to 5:36 p.m. for a Six Car Train Service as per Load Curve 
shown in Fig. 7. Mean Effective Current —550 Amperes. 


From which it will be seen that assuming for argument'3 
sake that the weight of the three-car train under con- 
sideration, including passengers, amounts to 150 tons, an 
amount of 6:7 tons will have to be added for the effect due 
to revolving wheels and axles and 11:6 tons more for motor 
armatures, or in round figures 12 per cent. 

Or, in other words, in the above сазе 122 per cent. 
more energy is stored in the train than can be accounted 
for by its dead weight and 122 per cent. more motive 
power is required during acceleration and 12:2 per cent. 
more has to be taken care of by the brake equipments 
than the mere dead weight of the train would indicate, 
and, furthermore, the retardation of the train during 
coasting would appear to give 122 per cent. less train 
resistance than the true one. i 

It will at once be seen that what may be called the fly- 
wheel effect of the revolving parts must increase the energy 
consumption of the train, the actual increase depending on 


the rate of acceleration, the number of stops, the speed of 
the train at which, brakes are applied, and on the train 


А | | | ihe i more, per cent. of the total. 
resistance, Where stops are frequent and high average 


From the above it will be seen that, although for yre- 
liminary calculations a value of, say, 10 per cent. of total 
train weight can be assumed as the effect of the revolving 
masses, final calculations with the actual motors, wheels, 


gear ratio, &., must be made before it can be. definitely 
decided that the motor proposed to be adopted will 
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Characteristics for G.E. 66 motor. Volrage=550. Gear ratio=1: 4. 
Diameter of wheel=1 metre. Internal reristance, hot 0:187 ohm. 
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Fro. 15.—Curves SHOWING EFFECT OF VARIOUS Gear Ratios ох ENERGY CONSUMPTION FOR G.E. 66 p.c. Motor. 
speeds are attained, the energy lost in braking may | properly fulfil all the conditions for a given service or whet 
amount to 75 per cent. of the total energy given out by the energy consumption will be. . | 
the motors, and in such cases the extra energy consump- | | (To be continued.) 


THE ELECTRICIAN, 8ЕРТЕМВЕВ 20, 1907. 


BROWN BOVERI TURBO-ALTERNATORS AND 
 TURBO-DYNAMOS. 


In view of the very large number of turbo-generators which 
Messrs. Brown, Boveri & Co. have built during recent years, 
some account of the standard turbo-alternators aud turbo- 
dynamos of this firm will be of interest to our readers. 
Since their acquirement of the Continental rights of the 
Parsons steam turbine in 1900, Messra. Brown, Boveri & Co. 
have built or have on order up to the present time over 
1,200,000 н.р. of steam turbines, the progress of this part of 
their büsiness being shown by the following figures :— 


| Period. Output of steam turbines ordered. 
During the year 1900 .................... 6,000 н.р. 

5 „„ ĩ]ð§VIDO»-! ат. 9.000 „ 
1 » 1909. cos Bias 8 15,000 „ 
е ч. 1909: 8 126,000 „ 
ы as !!. 8 192,000 „ 
n. зэ 1905 4i ⁵ĩ¾ͤ K 218,000 ,, 
5 is 1908. i: xA кысу фа sees 417,000 ,, 
983,000 „, 
Add, from Jan. 1, 1907, to June 10, 1907 .... 217,500 „ 
Total to June 10, 1907 ................ 1,200,500 ,, 


The great majority of these turbines (all built on the Parsons' 
principle, but with many modifications in important matters 
of detail) have been or are being built for coupling to electric 
generators, and the bulk of the remainder for ship propulsion, 
as shown by the following figures :— 


Aggregate horse-power of turbo-alternators, to above date .. 867,402 н.р. 
turbo-dynamós, to above date 108,915 ,, 
turbines for ship propulsion, to above date 186,500 ,, 
turbines for coupling to pumps, com- 
pressors and blowere, to above date .. 37,683 ,, 


1,200,500 ,, 
The generators, whether for alternating current or direct 
current, are entirely of Messrs. Brown, Boveri & Co.’s own 
design, and embody in their construction much pioneer work 
and many original features of design which have been nowa- 
days in many cases (for instance, with regard to the method 
of ventilation and of field-magnet construction) embodied in 
the standard practice of many of the makers who have come 
later into the field. | : 
Turbo-Alternators.—These are of the rotating cylindrical 
field totally enclosed type, with forced ventilation—a type 
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structure being capable of safe and silent running at the high 
speeds inherent to steam turbine work, combined with ease of 
balancing, and the elimination of possible troubles due to the 
rotating field system getting out of balance. | 


FIG. l.—ARMATURE (WITHOUT END SHIELDS) FOR THRER-PHASE TORBO- 
ALTERNATOR OF 5,000 kw., 10,500 voLTs, 50 CYCLES, AND 1,000 REVS. 
PER MIN. (OBERSPREE ELECTRICITY WORKS, BERLIN.) 


(b) Efficient and positive ventilation of all parts of the 
alternator, whereby no internal portions of the machine are 
appreciably hotter than the accessible parts, thereby eliminat- 
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Ета. 2.—ILLUSTRATIXG STANDARD METHOD OF VENTILATION EMPLOYED FOR TURBO-ALTERNATORS. 


created by Mr. C. E. L. Brown ;* the type lends itself to the 
greatest possible extent to the essential requirements of suc- 
cessful turbo-alternators, namely :— 

(a) Solid and symmetrical arrangement of the field system, 
with the field coils positively secured and driven, the entire 


* See British patent specifications Nos, 24,632 of 1901 (field magnet con- 
struction), and 26,274 of 1903 (ventilation). 


| ing unequal expansions, possible shifting of windings, and 
ensuring permanent balance, together with great durability of 
the insulating material. 


(c) Silent and vibrationless running. 
(d) Good pressure regulation. | 
It will be seen from the following description of the Brown 


D 
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Boveri turbo-alternators how well these machines conform to 


the above requirements. 


Armature.—In all cases the armatures are stationary, the 
core dises being built up inside a cast iron casing which is 
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Fic, 3.—ILLUSTRATING STAGES IN THE CONSTRUCTION OF THE FIELD SYSTEM OF TURBO-ALTERNATORS FOR SMALL OUTPUT. 
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tion of which will be described later) is provided with vanes 
on the end caps, which have the effect (during rotation) of 
drawing from the outside that volume òf cool air which is 
necessary for the effective ventilation of the alternator, and 
| propelling the same 
through every part 
of field magnet and 
armature, afterwards 
ejecting it into the 
surrounding atmo- 
sphere. The air is 
drawn throngh the 
inlet openings at 
each end of the ma- 
chine from the base- 
ment, or other source 
of cool, dry air, aud 
it is then propelled 
through the cores 
and windings of 


ГАР 
© Hag - 


totally enclosed, with the exception of a chimney-like opening | both field magnet and armature into the annular space 
at the top and an air inlet at the bottom on each side. Fig. 1 
shows the appearance of the armatures for alternators of 
medium and large size respectively when the end covers are 


removed. Special features to be noted are: ( 


1) The large 


number of air ducts in the core, the subdivision of the latter 
being carried to such an extent that the whole core and the | 


windings must have the same temperature ; (2) the consider- | 


able air space which exists all round the external 
periphery of the core for the circulation of air ; 
and (3) the great care which is taken with the 
mechanical construction of the winding, espe- 
cially in respect to the manner in which the ends 
of the coils and the connections from coil to coil 
are held. 

In the smallest machines the armature casing 
is made in one piece, but in the medium 
and larger sizes the casing is generally made 


in two pieces, the division of the core and casing being 
horizontal, as usual. When, however, six-pole machines aro in 


question the casing of the largest alternators is sometimes made 


in three pieces. 


Such a construction is shown in Fig. 1, re- 
ferred to above, representing the casing of one of the 5,000 kw. 
10,500 volt turbo-alternators in the Oberspree station at 


Berlin ; and it will be seen that the upper portions of the casing 


are hinged, and that, after removing a few bolts, 
sections can be swung over to ono side with the 


these upper 
help of the 


crane, thus exposing the whole of the field system, and prac- 
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TURBO-ALTERNATORS OF LARGE OUTPUT, 


tically the whole of the armature, without the 
removing the former from the machine. 
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Fia. 5.—H в, Corr, AND WINDINGS OF FIELD SYSTEM AS EMPLOYED WITH 


necessity of 


Fig. 2 shows the manner in which the ventilation of these 


turbo-alternators is effected. The field system (the construc- 


surrounding the armature core, and finally ejected into the 
atmosphere through the chimney-shaped opening at the top of 
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Fig. 4.— HUB AND Core OF FIELD SYSTEM AS EMPLOYED WITH TURBO" 
ALTERNATOBS OF LARGE OUTPUT. 


the armature casing. Practically every part of the field magnet 
and armature copper and iron—that is, every part of the 
machine which becomes the seat of the generation of heat—is 
reached by the cooling air, and thus a uniform temperature 
rise of moderate amount is the result ; the only air inlets are 
the air franks at each end of the alternator, and the only 
outlet the opening at the top, the machine being other 


wise totally enclosed, and as all these passages are of ample 


area, no trottling of the air takes place; thus 
one considerable source of noise in many designs 
is eliminated. 

Fig. 2 also shows a method of holding the ends of 
the armature coils, sometimes used alternatively to 
the method illustrated in Fig. 1. 

The field system of the Brown Boveri alternators 
is always cylindrical, as stated above, but the 
actual construction differs somewhat in accord: 
ance with the size of the machine, the field 
core being solid for the small machines and 
built up of steel plates for the case of the machines oí 
medium and large size. Fig. 3 shows the process of construc: 
tion in the former case. It will be noted that the longitudinal 
slots for the reception of the coils are milled out from the core 
only in those places where they are wanted, there being no slots 


in those portions of the core which form the actual poles. The 


slip-rings are placed one at each end of the field magnet, and 
are of cast steel—in some cases with a bearing surface of 
copper ; the vreatest care is taken with the connections from 
the field coils to these rings, these being positively held down 
on the shaft, no part of the conductor being exposed. The 
purpose of the peripheral grooves which are turned in the core 
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ів to permit of effective ventilation of the winding, The iron 
and copper masses constituting the active material in the field 
system are so subdivided that the cool air drawn into the 
machine can reach practically every part. 
Fig. 4 shows the core construction adopted 
for the case of large machines, and Fig. 5 
shows the same core with the field coils in 
place, but with the end covers removed. 
These two illustrations again show very 
clearly the ample provision for ventilating 
the field system; the cool air entering at 
each end at the centre of the alternator 
divides itself into two main streams, one of 
which is propelled down the longitudinal | 
grooves left for the purpose in the steel hub, 
and then out radiall by way of the air 
spaces between the steel plates forming the 
field core. 

The steel casting forming the hub is, of 
course, machined inside and outside, and the 
steel core plates are held thereon by keys 
and by the heavy end plates, which will be 
noticed in the illustrations. 

The slots for the reception of the field 
windings are in all cases closed by metal 
wedges running the entire length of the 
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ing bridges are of varying lengths, so as to accommodate four, five, 
six, or as many as twelve tracks, as the local conditions require, 
and are of two types—anchor bridges, which are used only at 
intervals of about 2 miles, and intermediate bridges. The latter 
have side posts of square cross-section and are of comparatively 
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slots and positively held therein by means of 
niches, or grooves, left for the purpose. 
The field windings themselves are of rect- 
angular copper and are heavily insulated from the slots and 
from the metal wedges by means of a special heat-resisting 
material. x 

The rating of the Brown Boveri alternators with respect to 
temperature rise and pressure regulation is such that they will 
easily conform to the recommendations of the Engineering 
Standards Committee for normal machines, and as a matter of 
fact the temperature rises obtained are stated to be consider- 
ably lower than those permitted by these regulations, this 
being, of course, due to the very efficient manner in which 
ventilation is arranged for. At the same time, the expendi- 
ture of power for ventilation is no larger than is the case with 
machines of ordinary design—that is to вау, the thorough ven- 
tilation is not obtained at the expense of efficiency. 

With regard to the balancing of such field-magnet systems 
as those described above, it will be readily understood that, as 
compared with “polar” field systems, it is an easier matter to 
obtain perfect balance on account of the inherent advantages 
of the cylindrical construction in this respect ; moreover, the 
balancing will be permanent and independent of changes in the 
load. The very perfect balancing obtainable with the cylin- 
drical design, combined with the system of ventilation 
described above, renders the running of Brown Boveri alter- 
nators so noiseless that, for instance, in the St. Denis station 
at Paris (which will ultimately contain ten 6,000 kw. sets) the 
ticking of a watch, placed a few inches from the alternator, can 
be plainly heard. 

(То be concluded.) 
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THE NEW УОВК, NEW НАУЕН AND HARTFORD 
RAILWAY. 


Summary.—4A description is here given of the overhead equipment, 
rolling stock and power station of the New York, New Haven and Hart- 
ford Railway. This railway is an interesting example of single-phase 
operation from an overhead line, in conjunction with a direct-current 
third rail over part of the route. | 


In our issue of June 7th we gave a brief description of the elec: 
trification of the New York, New Haven and Hartford Railway. 
The chief point of interest about this railway is that part of the 
track is equipped with a third rail for direct current working at 
600 volts, whilst for 22 miles an overhead trolley construction 
supplying single-phase current at 11,000 volts is in use. We are 
pleased to be able to give now a more detailed description based on 
an article in the Electrical World. 


OVERHEAD CONSTRUCTION. 


The catenary line work is one of the distinguishing features of 
the New York, New Haven and Hartford Railway. The support- 


Fic. 1. —ViEw or OVERHEAD CONSTRUCTION SHOWING ANCHOR BRIDGE. 


light construction. On the other hand, the anchor bridges have 
A-shaped posts, and are made heavier to withet aud the strain of the 
cable. The anchor bridges are provided with automatic circuit- 
breakers, by means of which the different sections may be isolated, 
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Fic. 2.— END View or Ахснок BRIDGE. 


and also the several parallel tracks may be electrically separated 
from one another in case of accident to any one track. The anchor 
bridges also carry lightning arresters, shunt transformers for opera- 
ting the circuit-breakers,together with foot-walks, hand. railings, lamp 
circuits and the wires and conduit for the auxiliary control circuits. 


908 


The working conductors have sufficient area for the working 
current, but two auxiliary feeders extend along the entire length 
of the line from Stamford to Wcodlawn. These feeders are con- 
nected with the main conductore at each anchor bridge through 
circuit breakers and provide means for feeding around any one 
section in case it is cut out of service on account of some accident 
in that particular section. | 

Provision is also made on all of the bridges for carrying two 
separate feeder wires, called '* power feeders,” which are connected 
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Fic. 3—Harr'UraN oF Four-Track ANCHOR BRIDGE. 


tothe third phase of the generatingsystem and are used for operat- 


ing three-phase apparatus at certain intervals along the road. 
Provision is also made on the bridges for carrying two three-phase 
circuits, one circuit being supported on the top of each post at the 
ends of the bridges. 

In laying out the bridges for the section from Woodlawn to 
Stamford, it was found that the sharpest curvature was 3 deg. As this 
curvature will permit of stringing the trolley wire in straight lines 
between points of support 150 ft. apart without deviating from the 


Fic. 4.—Vikw or PLATFORM ON ANCHOR BRIDGE, SHOWING Citi r BREAKERS ON EITHER SIDE. 


centre of the track more than 83 in. on each side, it was decided to ness around all surfaces. 
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Each supporting post is approximately 38 fl. long by 1ft. 10 in. 
square. Each is composed of four 4 in. by 4 in. by їп, angles 
secured together by 2) іп: by gin. lacing bars. Each post rests 
upon a concrete foundation containing about 9 cubic yards of con- 
crete. Anchor bolts extend entirely through the concrete founda- 
tion and hold the base of the post to the foundation by means of 
heavy nuts. The cross-truss is attached by means of bolts to the 
vertical posts, allowing a distance of 23 ft. 4 in. from the lower side 
of the truss to the top of the rails. The truss is 4ft. 6in. deep 
from back to back of ‘the upper and lower chord angles, which 
latter are placed 1 ft. 10 in. from back to back. The lacing bars of 
the upper chord are depressed below the upper surface of the chord. 
angles so that the latter are left free from rivets or other obstruc-. 
tions, thereby affording a ready means for attaching the insulators 
at any point. The lacing bars of the upper chord consist of flat 
strap, while the diagonals in the sides and bottom of the truss 
consist of angles. The upper cord angles are 8j in. by 6 in. by {іп,, 
and the lower are 4in. bs 83 in. by jin. The extensions of the 
side posts above the trusses are utilised for supporting the feeder 
wires, which are carried upon angle iron eross-arms bolted to the 
posts. The lower cross-arm carries two insulators, upon the inner 
one of which is carried the auxiliary feeder. The upper cross-arm 


Fic. 5.—Mars LINE INSULATOR wiih SUPPORTING YOKE. 


is located 5ft. above the lower one and carries two wires of the 
three-phase circuit. The third wire of the three-phase circuit is 
carried upon a light vertical channel-iron support. 

In the calculation of these bridges very heavy weather conditions 
were assumed, and provision was made for clamping tbe catenary 
cables on the intermediate bridges so that they are obliged to 
partially withstand the longitudinal pull of the cables. It was 
assumed that the entire system of the bridges and cables might 
become coated with sleet, and this coating might be 4 in. in thick- 


Fie. 6.—STRAIN INSULATOR. 


It was assumed also that the wind 


place all bridges a fixed distance of 300 ft. apart, and on curves to , pressure on the bridges and the catenary spans might at the same 


provide guy poles to which pull-over wires are attached and secured 


to the catenary spans. By this means a minimum amount of over- 


time be as high as 251b. per square foot. 
that the efiective area of all round cables would be two-thirds of 


It was further assumed 


head wiring was obtained, and the deviation from the centre of the their projected areas. Each catenary cable is clamped to its sup- 
track was maintained within safe limits for use in connection with , porting insulator on every intermediate bridge, and it was assumed 
the sliding pantograph trolleys on the locomotives, the bow of which | that if one pair of cables should be broken, the remaining cables 


is 4 ft. long. 


Intermediate Bridges.—The standard four-track intermediate : 
strain produced by the breakage of any pair of cables. 


bridge consists of two supporting side posts and a horizontal truss. 


would exert balancing influence on the bridge. The truss, how- 
ever, was made strong enough to prevent its buckling under the 


Anchor Bridges.—Anchor bridges of especiall 
are placed every 2 miles and against these bridges the caten 
cables are anchored. Fig. 1 gives a view of a standard four-trac 
anchor bridge with. the auxiliary apparatus mounted upon it. The 
four;track anchor bridge consists of two A-shaped posts, each having 
a spread at the base of 15 ft., and а width at right angles to the 
track of about 2ft. The main members of these posts consist of 
Gin. by 4in, by gin. angles, These posts are also extended above 
the truss in the manner shown in the illustration for the purpose of 
-carrying the feeder wires. The truss is bolted to the side posts, 
allowing а clearance above the rails to the lower side of the truss of 
24 ft. 3 in. The truss is 4 fl. 6 in. deep Бу 5 ft. wide between the 
backs of the chord angles. The upper chords consist of 8 in. by 8 in. 
by 9; in. angles, and the lower chords consist of 4 in. by З} in. by 
1 iu. angles. | 
. Fig. 2 represents the side view of the anchor bridge, and Fig. 8 а 
half plan of the same bridge from which additional details of the 
construction may be noted. A ladder is provided on one of the 
posts leading to а small platform at Ше end of the truss. This 
platform is provided with & hand-rail and carries upon it & box con- 
taining an 11,000 volt low equivalent lightning arrester. А portal 
is provided in the end of the truss, by means of which the attendant 
may step on to the platform supported upon the lower chord of the 
truss. From this platform access is provided to the short ladders 
leading to the signal lanterns, and a second short ladder extending 
up to another 2:A platform supported upon-the upper chord of the 
truss. This platform, a view along which is given in Fig. 4, is 
surrounded by a hand-rail, which is also attached to the iron sup- 
porting frames of the circuit-breakers in such a manner that the 
attendant can in no way come in contact with live parts of the 
circuits. At each end of the truss a 5kw. 11,000 volt shunt trans- 
former is provided, one of them being connected directly into a 'bus 
bar which runs around the outside of the circuit-breakers and which 
is supported upon porcelain insulators and 'bus-bar brackets, secured 
to the upper chords of the truss. The other transformer is con- 
nected directly into one of the power " feeders. As the power 
feeder is connected to the third-phase of the generating system, 
means are available for operating the switches in case of accident to 
the trolley section. The four-track anchor bridge is secured to a con- 
crete foundations by means of long anchor bolts and nuts. Each 
post rests upon blocks of concrete, each block containing about 
12 cubic yds. of concrete. 


Catenary Cables.—Each of the two catenary cables which support 
the copper trolley conductor consists of an extra high-strength 
steel cable, 3, in. in diameter, consisting of seven strands, This 
steel has an ultimate strength of about 200,000 Ibs. per square inch, 
and each strand is heavily galvanised. The completed cable has a 
total strength of 88,800 lb. These cables are strung between the 
bridges with a sag at mean temperature of 6 ft. in a standard span 
of 800 ft. Owing to obstructions at certain places along the right 
of way, the spacing of the bridges is occasionally varied from the 
standard distance of 300 ft. In order to allow for this the cable is 
run out in long lengths and is pulled up to а uniform tension until 
the sag in the span of 300 ft. is 6ft. The sag in the other spans is 
allowed to adjust itself, since the tension is the same. After being 
pulled up to the proper tension the catenary cables are anchored to 
the anchor bridges and are clamped to the insulators of the inter- 
mediate bridges. 


Main Inne Insulators, —The insulators which support the catenary 
cables of the intermediate bridges consist of heavy porcelain insu- 
lators of the skirt type, which are 15 in. in diameter. and about 7 in. 
high. These insulators are cemented upon short lengths of double 
extra-strong pipe, which in turn is held by means of U-bolts to a 
cast-iron yoke, bolted to the upper chords of the truss, The catenary 
cable rests in а groove in the top of the porcelain, and is held by 
means of a malleab]e-iron clamp fitted with U-bolts.and placed one 
on each side of the insulator. The head of the insulator is conical. 
in shape and is surrounded by means of a split malleable-iron 


clamp and а lead packing. Fig. 5 represents the main line insulator, 


7 


complete with its supporting yoke. 


One feature of the construction to be noted is the arrangement of 


the clamp and the collar, which is such that in case of the breakage 


of the messenger cable on one side of the insulator the pull of the 


cable on the other side will cause the clamp to swing downwards, 
thereby lowering the point of application of the pull of the cable. 
Thus the porcelain is put in compression, and there is no tendenc 
to shear off the top of the porcelain, as is usually the case wit 
porcelain line insulators. Each porcelain is subjected in the shop 
to a test of 55,000 volts when assembled. | 

Anchor Bridge Strain Insulators.—Fig. 6 represents the general 
appearance of the strain insulators which are used for dead-ending 
the catenary cables at the anchor bridges. These insulators, which 
are of special construction, are designed to withstand a shop test. of 
50,000 volts and a working load of 20,0001b. Each consists of a 
length of 2in. extra heavy iron pipe, surrounded at its middle point 
by an iron collar. Outside of this collar a long insulating tube, com- 
posed of especially hard and reliable insulating material, is pressed. 
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heavy construction | This tube is surrounded by a second collar, into which а bolt is 


screwed and to which the turnbuckle of the catenary cable is 
attached. `The entire surface of the insulating tube and the inner 
and outside collars are then effectively sealed against moisture by 
means of a high-grade insulating compound applied by means of 
hydraulic pressuré. ‘The insulator thus made up is supported by 
means of an iron yoke from cast-iron hooks bolted to the upper 
chords of the anchor-bridge trues. One of these insulators is pro- 
vided in each catenary cable at each anchor bridge, thereby elec- 
trically dividing the road up into separate sections between the 
anchor bridges. 

Guy Poles.—Midway between the supporting bridges and curves 
a guy pole is located on the outside of the curves. These guy poles 
are of two types—namely, rigid and anchored, the former being 
used wherever there is room on the right of way for the anchorage, 
while the latter is used in places where the width of the right of way 
is restricted. Heavy strain insulators are attached to the guy poles 
at the proper height, and pull.over wires are attached to these strain 
insulators and to the catenary cables and trolley wires of the several 
tracks. The strain insulator is somewhat similar in appearance to the 
well-known “ giant strain, except that it is designed to withstand 
a test of 50,000 volts and a mechanical pull of 15,0001b. It is 
made up of steel castings and solid mica insulating cones and is 
sealed with a high penco insulating compound. These strain insu- 
lators are attached by means of one loop to the guy poles, and the 
pull-over wires are attached to the other loop. MEL 


Insulating Separators.—In order to enable any ono track to be 
electrically disconnected from any other parallel track when the 
circuit breakers on the anchor bridges are open, insulating separa- 
tors ate provided in the pull-over wires between the tracks. Each 
separator consists of а 5 ft. rod of selected hickory, thoroughly im- 
pregnated and fitted at the ends with malleable.iron heads secured 
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to the conical-shaped heads of the rods by means of bolts. Each 
insulator has an ultimate strength of about 16,000]b. At no point 
in the entire construction is wood relied upon for insulation to 
earth, and it will be noted that these wooden separators normally 
have no difference of potential upon them. They are merely pro- 
vided in case of accident, when it is necessary to isolate one section 
of track from another. They are, however, subjected to a test of 
80,000 volts. | 

Trolley Hangers. — The trolley wire is supported from the catenary 
cables at 10 ft. intervals bymeans of triangular trolley hangers of vary- 
inglengths. These hangers are so adjusted in length that the trolley 
wire is maintained in a horizontal position (Fig. 1), it being 6 in. 
below the catenary cables at the middle point of the span. "The 
appearance of a hanger is shown in Fig. 7. It consists of a pair of 
small drop forged steel jaws, which engage with the grooves of the 
trolley wire, and are clamped by means of а malleable-iron Y, 
which is screwed down upon the threaded portions of the jaws. The 
side of the triangle are then screwed into the Y and are bolted to 
the, messenger cable above. As all of the threads are right-handed 
it is impossible for the hanger to come loose. | 

Section Insulators,—At each anchor bridge it is necessary to pro- 
vide an insulator in each trolley wire, and this is accomplished by 
means of the piece of apparatus shown in Fig. 8. Each consists of 
two bronze end castings, to which the ends of the trolley wire are 
bolted. Two parallel sections of impregnated hard wood are 
fastened to these castings, and to these wooden strips are fastened 
renewable pieces of trolley wire in such a manner that the ends of 
these renewable pieces overlap one another in distance along the 
track, although the two wires are electrically distinct. By this 
means it is possible for the sliding contact on the locomotive to pass 
from one section to the next without opening the circuit, thus 
avoiding all flushing. It will be noted, however, that an effective 
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insulation is provided, so that when the circuit-breaker on the 
anchor bridge is open the two sections will be disconnected. The 
manner in which this section insulator is installed is clearly shown 
in the end view of the anchor bridge pri. 2). Insulators in place 
under an anchor bridge are shown in Fig. 1. 

Low Bridge Construction.—At a number of points along the road 
overhead bridges reduce the clearance above the tracks. The con- 
struction consists of a corrugated porcelain spool, mounted upon an 
iron pipe, which in turn is supported at each end from a skirt-type 
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Fic, 8.—SEcTI0N INSULATOR. 


porcelain insulator, of the same design as that used on the inter- 
mediate bridges. The messenger cables where they pass under the 
bridge are heavily insulated, and the hangers which support the 
trolley wire from the messenger cable are placed midway between 


the porcelain insulators, so that the maximum amount of flexibility 
is obtained. The trolley-wire hangers are constructed of impreg- 


nated wood, so that the trolley wire is completely insulated from 
the catenary cables. A waterproof shield is attached to the bridge 
above the insulating structure, so as to prevent accumulations of 
dirt and water on the insulators. 


Automatic Circuit - breakers.—The 
type of circuit-breaker which has been 
developed for this installation is shown 
in Fig. 9, which gives the details of the 
device, while Figs. 1 and 4 show the 
breakers in place on the anchor bridges. 
The breaker consists of a cast-iron 
framework adapted to be bolted to 
channel irons resting upon the upper 
chords of the anchor bridges, This 
framework carries an iron box provided 
with a hinged cover. This cover is 
arranged to fit tightly in place, so as 
to exclude all rain and snow and be 
entirely weatherproof. The moving 
parts of the cirouit-breaker are con- 
tained within this box and are made 
especially strong and reliable in their 
operation. The terminals of the switch 
are brought out through specially-con- 
structed insulators mounted in an over- 
hung portion of the box at the rear 
(Fig. 9). Upon the tops of insulators 
are carried knife-switch jaws, and there 
are corresponding jaws mounted on 
the upper ends of the circuit- breaker 
contacts. Two switch blades are carried: 
on insulating pillars fastened to the 
hinged cover of the box in such a manner 
that when the cover of the box is closed 
one terminal of the switch is connected to the 'bus-bar on the anchor 
bridge and the other is connected to the trolley wire. Arrange- 
ments àre provided so that if the cover is opened the circuit-breaker 
will be automatically tripped and thus prevent any possibility of the 
attendant taking hold of live parts. 

The circuit- breaker is capable of handling 11,000 volts on heavy, 
short circuit. . A tripping coil is provided, together with closing 
magnets, both of which are operated from a circuit supplied from 
the small shunt transformers on the anchor bridge. The switch is 
also arranged to open uutomatically on overload. The control wires 
for the closing magnets and the tripping coils are carried in iron 
conduit and lead-covered cable to the adjoining signal tower, where 
а switchboard panel is provided. This panel is fitted with switches 
so that any circuit-breaker may be tripped by hand, or closed by the 
attendant in the signal tower. There is also a switch by means of 
which the attendant may connect either of the shunt transformers 
on the anchor bridge to the control circuit. 

The auxiliary feeders, which are supported on the inner insulators 
of the lower bracket arm on the bridges, are looped in to the 'bus- 
bars on each alternate anchor bridge. These connections are made 
through automatic circuit breakers, so that in case of the earthing 
of the 'bus-bar structure to any anchor bridge, one of the auxiliar 
feeders will pasa around the earthed bridge to the next section beyond. 


UU. 


On each other anchor bridge one auxiliary feeder is broken by a strain 
insulator, and connections are made through circuit-breakers to the 
'bus bar. The other auxiliary feeder is carried directly through, 
and a single tap connection is made from the feeder through the 
circuit-breaker to the 'bus bar. Upon the next bridge these con- 
ditions are reversed, so that each auxiliary feeder is divided into 
4 mile sections. This arrangement provides а maximum flexibility 
of control. 

Track Bonding.— Both rails of all tracks are bonded by means of 
No. 4-0 compressed terminal flexible 
bonds placed around the fish-plates, 
The trolley wire itself consists of stan- 
dard No. 4-0 grooved copper. 

Turn-outs and Cross-overs.—When- 
ever one track diverges from another 
a section insulator is inserted in the 
trolley wire. Insulators are also in- 
serted in the catenary cables support- 
ing the diverging wire between parallel 
tracks. The diverging trolley wire is 
connected to the main wire by means 
of a frog of standard design, and, in 
order to prevent the contact shoes 
on the locomotive from catching, 
' deflector wires are placed in the angle between the trolley 
| wires. These deflectors are carried by yokes secured to the trolley 
| wire and are attached to yokes at therods which are fastened to the 

catenary hangers. There being a certain amount of flexibility in 
the overhead trolley system, when the bow is pressed upward 
against the contact wire, this wire is raised above the level of the 
other contact wires in the immediate neighbourhood. Thus, certain 
portions of the short length of trolley wire used to interconnect the 
‘two main trolley wires at cross-overs would tend to remain ір а 
plane below that of the active trolley wire as the locomotive passes 
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. Fic. 9.— DETAILS or Оп, CincUIT-BREAKER. 


this point. The deflector wires are designed to tend to cause the 
cross-over trolleys and the main trolley to be raised partly in unison 
by decreasing the upward movement of the main trolley and in- 
creasing the upward movement of the cross over trolley. The con- 
-tact bow of the trolley mechanism on the locomotive is given а 
certain amount of upward curvature towards the centre, so that the 
bow has no tendency to catch in either the cross-over trolley wires 
or the intermediate deflector wires. 


(To be continued.) 
= ——————— 


The Tramwaysand Light Railways Association. —The official 
circular for September contains a list of the results obtained 
by the promoters of tramway bills during the session 1907, 
references to tramway orders, light railway orders, &., a copy 
of the Home Office's proposed regulations for the generation, 
transformation, distribution and use of electrical energy 10 
premises under the Factory and Workshop Act, 1901, a copy 
of the Light on Vehicles Act, just passed, and a reprint of 
Mr. W. Worby Beaumont’s British Association Paper on the 
„Origin and Production of Corrugation on Tramway Rails." 
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WESTINGHOUSE METALLIC FLAME ARO LAMP. 


The endeavour to increase the efficiency and reduce the cost of 
maintenance of arc lamps has resulted in the production of the 
Westinghouse metallic flame arc lamp, which is claimed to have prac- 
tically double the efficiency of the carbon arc and to give very good 
illuminating results, owing to the whiteness of the light and the 
uniformity of its distribution. In this lamp the use of carbon elec- 
trodes has been abandoned ; a metallic oxide is used for the negative 
or upper electrode and the lower or positive electrode is formed by 
a metallic button. The use of these electrodes results in the for- 
mation of a highly luminous aro, which greatly increases the 
efficiency of the lamp for 0 purposes; the consumption of 
ourrent has been reduced and the barning life.of the electrodes has 
been lengthened. Another difficulty which has been overcome is 
the deposit of soot from the burning electrodes, not only upon the 
reflectors and globe, but upon the electrodes themselves. The 
lamp has been designed to operate upon a direct constant current. 
This current may be supplied from a constant-current generator, but 
а rectified alternating current affords an equally satisfactory method 
of operation, with the additional advantage of much better economy. 

Advantages claimed for the Westinghouse Type of Construction.— 
The length of the negative electrode, which in this lamp is the one 
that burns away, is not limited, except by the height of the lamp 
itself, thus permitting the use of a much longer electrode than is 

ossible with the inverted type of construction. In addition, this 
ocation of the electrodes brings the brilliant surface of the negative 
electrode to ita proper position, where it acts as a reflector to throw 
the light downward: at the same time 
the luminous incandescent envelope of 
volatilised oxides surrounds the upper 
half of the arc and greatly increases the 
efficiency with which the light is distri- 
buted. Dark shadows below the lam 
are avoided, as are highly concentra 
zones of light in its immediate neigh- 
bodrhood. A third advantage accruing 
from this arrangement is that it enables 
the use of a simple down-feed instead 
of the more or less complicated and 
troublesome up-feed necessitated with 
the inverted typeof lamp. In the past 
the use of metallic electrodes has been 
handicapped by the fluffy reddish oxide 
produced sticking to everything it 
touched and accumulating very rapidl 
upon the globe and reflector, as well 
as upon the electrode, requiring re. 
moval mechanically, provided proper 
means were noi «про to prevent 
such deposits. In this lamp the fore- 
going trouble has been carefully guarded 
against by means of air currents. In 
order to prevent the deposit on the 
negative electrode, where it would 
hang down like & curtain, obscuring 
the arc, & current of air has been 
directed downwards, surrounding this 
electrode with a wall of air. A similar 
wall of air is provided which prevents the oxide from collecting on 
the reflector or globe. These two currents of air meet and pass up 
the chimney carrying the fumes from the arc, and preventing the 
soot-like oxide from coming into contact with the central guide 
tube, protecting the upper electrode holder, or the exterior walls 
of the cbimney. In short, the draught arrangements are designed 
to remove all the by-products of the arc entirely from the lamp 
without affording them an opportunity to come in contact with any- 
thing except air. The top of the chimney and the air inlets are so 
designed that reverse currents of air are impossible, and while the 
intensity of the wind naturally affects the intensity of the draught, 
high winds cause no trouble, but are, to a degree, advantageous as 
contributing to increase the efficiency with which the by-products 
of combustion are removed from the lamp. While these air currents 
are designed to prevent deposits, they are also intended to centre the 
arc and steady it, and to prevent it from running up the side of 
the electrode. 

The energy required is much less than in the carbon are. The 
metallic oxide arc operates on a current of 4 amperes with a drop 
across the arc of from 65 to 70 volts and is said to have an illumi- 
nating effect superior to that of the enclosed carbon arc operating 
оп a current of 6'6 amperes with 75 to 80 volts drop. Further, 
the carbon arc does not give a satisfactory light when the voltage 
across the arc drops below 65, while the metallic flame arc will 
give good results with less than 55 volts. 

The light emanates from an incandescent mantle of volatilised 
oxide surrounding the upper portion of the arc and а small portion 
is reflected from a molten pool of oxide оп the upper electrode. We 
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understand that the all.round distribution of the light is, there- 
fore, superior to that of the inverted type of this lamp, and 
far exceeds that of the enclosed carbon аго. The light from 
the Westinghouse metallic flame arc radiates from the arc itself and 
spreading out in a horizontal direction, affords a brilliant general 
illumination. With the enclosed carbon aro the light issues from 
the incandescent crater on the bottom of the top electrode, and the 
major portion of the light is concentrated within a cone-shaped 
pyramid, the radius of whose base is equal to its height. 

Another advantage claimed for the Westinghouse metallic flame 
arc lamp lies in the length of the burning life of the electrodes, 
which exceeds that of the enclosed carbon arc; this increases the 
number of lamps which can be attended to by one trimmer; and in 
addition, the inner globe required by the enclosed carbon arc is 
dispensed with, which naturally tends to reduce the cost of main- 
tenance in a very effective manner. 

General Description—Being designed for out.door service the 
lamp presents a simple and inconspicuous, but symmetrical exterior 
see Fig. 1). The chimney tube forms the main portion of the 

ame, стр rs its lower end the metal frame which supports 
the globe, and being hung from a cap, on which the two. terminal 
binding posts are placed and to which the hanger is attached. The 
lamp is 88} ір. in height and has a maximum diameter of 143 in. 
The case is formed of heavy sheet copper with a black finish. The 


Frame of series 

coil is connected 
to negative ter- 
minal through lamp 
frame 


Shunt cod frame Ж 
is insulated from fagi 
lamp frame 


Fic. 2.—DIAGRAM or INTERNAL CONNECTIONS. 


upper portion, surrounding the mechanism and magnet chamber ië 
secured to the cap by a bayonet joint. The lower portion surrounds 
an air chamber which contains the porcelain resistance spools. This 
case is so designed that all portions of the mechanism are readily 
accessible, owing to the telescopic form of construction adopted. A 
portion of the lower case is double, enclosing an annular air passage, 
the outer shell being pierced with a number of openings supple- 
mented with wind guides. The inner shell has openings which are 
staggered with those in the outer shell. The inner. openings are so 
located that the water cannot reach the interior of the lamp and are 
provided with insect screens. | 

The lower electrode holder consists of а goose-necked composition 
casting which can be swung to one side to permit the insertion of 
the upper electrode. The upper electrode holder consists of a split 
bronze sleeve with a stem and flexible conductor attached to its 
upper end. The holder slides freely in an aluminium guide tube, 
one side of which isgrooved its entire length. The flexible negative сор. 
ductoris connected to a thimble in the upper portion of the guide tube 
and attached tothe electrode holder. The guide tube is completely closed 
and arranged to protect the upper electrode holder from any fouling by 
deposits of oxide or dirt. The positive or lower electrode consists 
of a composite metallic button designed to produce a slag or cinder 
which will be a conductor when either hot or cold. The cinder pro- 
tects the surface of the anode and prevents its rapid wasting away. 
A 12 in. electrode has an average burning life exceeding 150 hours. 

At the present time these lamps are only being made in America. 
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INTER COMMUNICATION ON TRAMWAYS. 


Although standardisation has been very pronounced in 
the case of manufactured apparatus in recent years, it has 
been comparatively neglected in dealing with engineering 
problems as a whole. Perhaps the most marked example 
of this is electric traction. It is, no doubt, rather early to 
talk of uniformity in systems of electrification on railways, 
аз there is still a great deal to be learned, though it is quite 
obvious that if one railway adopts the ordinary low-tension 
continuous-current system, another a considerably higher 
pressure system of the same kind, a third polyphase work- 
ing, a fourth single-phase working at 25 cycles, and yet a 
fifth single-phase working at 15 cycles, a good deal of incon- 
venience may result. Railway electrification is, however, 
still in the experimental stage as a whole, and therefore we 
must be content to await developments, and trust that the 
question of uniformity will not be overlooked, in so far as 
it affects the general convenience and the important ques- 
‘tion of intercommunication. 
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In the case of electric tramways, on the other hand, the 
state of affairs is very different, for that branch of electric 
traction has been more fully developed and cannot be con- 
sidered as experimental. For this reason it appears all the 
more desirable that serious attention should have been paid 
some years ago to standardisation in the schemes adopted. 
As it is, the tramway systems of neighbouring towns are 
being extended to meet one another, and yet through-run- 
ning from town to town, which is so characteristic a feature 
in America, often becomes impossible. The yauge is fre- 
quently the cause of the difficulty. Thus at Halifax the 
gauge is 3ft. 6 in., at Bradford and Keighley 4ft., at 
Huddersfield 4 ft. 73 in., while at Leeds, Sheffield and many 
other towns it is 4 ft. 81 in. It is thus impossible to adopt 
through-running between these towns, although they are 
comparatively near together. Other cases of isolated towns 
are Wolverhampton and Lincoln, through the adoption of 
surface-contact systems. Occasionally the inconvenience 
becomes acutely felt, and may be remedied in some such way 
as at Bradford, where the engineer, Mr. C. J. Spencer, is in- 
troducing a special type of truck in which the wheels are 
adjustable, so as to enable cars to be run on either of two 
gauges and to pass from one to the other. Generally, 
however, where such systems meet it is necessary for the 
passengers to change cars if they wish to travel from one 
system to the other. 

Although this disregard of standardisation may lead to 


some inconvenience in provincial towns, the inconvenience. 


in the neighbourhood of London by its disregard is likely 
to prove much more serious. The London County Council, so 
far, has adopted almost exclusively the conduit system for 
its tramways. Аз is well known, this system is the most 
expensive, and its selection is justified only in those parts 
of the city where the overhead trolley system can be 
seriously considered as a disfigurement or as an obstruction 
to other traffic. Аз the tramway system of the Council 
becomes extended it becomes necessary therefore to consider 
what other systems are most suitable for the extensions, 
taking into account the varying conditions of the routes of 
the new lines. Not only have these varying conditions to 
be taken into account, but there is the important question 
of coupling up the outlying systems belonging to other 
authorities so as to secure through-running. So far as the 
passing from the conduit system to a trolley system is con- 
cerned, the means of doing so are sufficiently simple. This 
is effected in Paris as а regular thing, not only on the con- 
duit lines, but on surface-contact and accumulator lines 
also, by suitably equipping the cars. In the suburbs of 
London, however, a difficulty arises owing to the fact that 
many suburban tramway systems are already in existence. 
It will be a comparatively simple matter for the London 
County Council to adapt its cars so that they can run 
over the suburban lines belonging to other authorities, but 
it is a more serious matter for the smaller local authorities 
to alter their rolling stock so as to be capable of running 
on a conduit system. The suburban councils will probably 
feel that they cannot afford the necessary outlay. The 
position of affairs has been accentuated recently by the 
proposal of the London County Council to adopt the 
“G.B.” surface-contact system for the tramways along Mile 
End-road and Bow-road as a way out of the difficulty in 
which it has been placed Һу the objection of the Stepney 


Borough Council to the overhead system which was proposed. 
The adoption of the surface-contact system would, however, 
introduce further complications in the way of through- 
running, and, since the West Ham Corporation considers 
through-running to be essential, a deadlock for the moment 
has been reached. 

The West Ham tramways are but a single example of 
the many tramway systems surrounding the metropolis with 
which it would be a public convenience to have through- 
running. There is the system of the London United Tram- 
ways on the west, the tramways of Croydon, Beckenham, 
Bexley, Gravesend and other places on the south, and 
Leyton and Walthamstow on the north, and therefore it is 
to be hoped that the London County Council, in extending 
their tramways, will do all that is possible to avoid the 
introduction of any system of working likely to interfere 
with through-running between the outlying metropolitan 
services. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, an receipt of published price. Addi 5 per cent. for abroad or for foreign books.) 


Machine Design. By Cmarres Н. Bensamin, 
Constable & Co.) Pp. 202. 8з. net. 

This book embodies to a considerable extent the author's 
experience in teaching and in commercial work. It contains 
numerous tables, many of them giving the results of experi. 
ments made by the author. The experiments on cast-iron 
cylinders, pipe fittings, springs, ball and roller bearings, gear 
teeth, pulley arms and bursting strength of flywheels supply 
very useful data for the designer and manufacturer. The 
book is not overloaded with mathematical formule, but, as the 
author says in the preface, “contains the necessary facts and 
principles and not too much else." 

The chapters into which the book is subdivided are : Units 
and tables relating to strength of materials; Frame design; 
Cylinders and pipes; Fastenings; Springs; Sliding bearings ; 
Journals, pivots and bearings; Ball and roller bearings ; 
Shafting, couplings and hangers ; Gears, pulleys and cranks; 
Flywheels ; Transmission by belts and ropes. Nearly every 
chapter bears evidence of the author's own contribution to the 
sum of knowledge of that part of the subject; the book 
forms, therefore, а welcome variation from tho usual style of 


(London: Archibald 


text-book, in which paste and scissors, with possibly a variation 


in the arrangement of old material, have played the most pro- 
minent part. For example, the author's experiments on 
flywheels and pulleys with solid and jointed rims, although 
now well known all over the world, are here given in a form 
convenient for easy reference by the designer. | 

The book is to be recommended not only to students, but 
also to every mechanical engineer who wants to be kept up to 
date. 

Transformatoren für Wechselstrom und Drehstrom. By Оввевт 
Kare, 3rd edition. (Berlin: Julius Springer.) 8m. 

Although the general plan of this well-known work has 
remained unaltered since its first appearance some 10 years 
ago, the author has introduced various improvements and 
additions with a view to bringing it up to date. We accord- 
ingly find à number of new features in this, the 3rd, edition 
ofthe book, Little need be said about the first chapter, which 
deals with general principles and the calculation of the E. M. F. 
induced in а transformer coil, and which remains the same as 
in the two previous editions. In Chapter IL, which deals 
with the core losses in transformers, we find data relating to 
the newer brands of transformer stampings. Chapter IIL, in 
which are considered the various types of core construction 
and the heating of transformers, contains an interesting new 
formula connecting the weight of a transformer with its output 
and frequency, and a table of the numerical values of the 
coefficient which occurs in the formula, for various types cf 
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transformer. In Chapter IV. we have a sketch of alternate- 
current theory, an account of the method of pre-determining 
the no-load current and of the design of a choking coil. 
Chapter V. contains a detailed design worked out in illustra- 
tion of the principles explained in the preceding chapters. 
Chapter VI. deals with the voltage regulation of transformers, 
a subject which has been largely enriched by the author's own 
contributions to it, Chapter VII. is devoted to a more 
general theory of the transformer and its leakage coefficients, 
and the establishment of the circle diagram. Chapter VIII., 
which deals with the theory of the wattmeter and the testing 
of transformer iron, has undergone very considerable-expansion. 
We are glad to notice that the author strongly upholds the 
value of ballistic methods of measurement. It is somewhat 
puzzling to find, on p. 225, in connection with the calibration 
of a ballistic galvanometer by means of a standard cell and 
condenser, the value of the E.M.F. of the Clark cell given 
to six significant figures ! The methods described by Messrs. 
Morris and Lister in their recent Paper are included in the 
account of iron testing, and the author's own recently devised 
ingenious method of determining the hysteresis loss during a 
half-cycle is also given at the end of the chapter. Chapter IX. 
deals with safety devices, boosters, series transformers, com- 
pensators and phase transformers. In Chapter X. we have an 
excellent account of capacity effects in cables, of resonance 
phenomena and their danger. The concluding Chapter XI. 
contains, as in previous editions, an illustrated description of 
some typical transformers. 

In its present form the work may be regarded not only as a 
standard treatise—a claim which it has long established -for 
itself—but as an up-to-date and extremely readable account 
of the design, construction and use of the alternate-current 
transformer. 


THE POULSEN ARC АВ A MEANS OF OBTAINING 
CONTINUOUS ELECTRICAL OSCILLATIONS.* 


BY J. А. FLEMING, D.SC., F.R.8. 


The author describes experiments on the Poulsen arc, the appa- 
ratus being constructed on the same lines as that of Mr. Poulsen. 
The carbon made one rotation every two or three minutes. The field 
used did not exceed 1,000 C.G.S. units in strength, and generally 
was about 600 units. "This field was so directed as to cause the arc 
to spring between the upper edge of the carbon and a copper beak, 
terminating a water-cooled brass tube and forming the other elec- 
trode ; the arc was forced upwards in an arch. Using a direct-cur- 
rent supply at a pressure of 400 to 500 volts, with a suitable rheostat 
interposed, it is easy to form an are having a P.D. between the 
the carbon and metal electrode of 800 to 350 volts and taking 5 to 
10 amperes. 

These electrodes were connected by an oscillatory circuit consisting 
of a condenser made with metal plates separated by sheet ebonite, 
the whole being immersed in an insulating oil. The capacity of the 
condenser generally used by me was 0:00289 mfd. In series with 
the condenser was an inductance consisting of а coil of insulated 
copper wire No. 7/22 wound in square form over a wooden cross, во 
as to make a circuit 60cm. in the side, having eight turns. The 
inductance of this coil for high-frequency currents was 116,200 cm. 
An additional sliding inductance was used consisting of bare copper 
wire wound in a spiral on a wooden rod 1} in. or 3'2 cm. in diameter 
having eight turns to the inch. Two such spirals were placed on a 
support parallel to each otber and cross-connected by a sliding 
copper saddle, so that by moving the saddle, more or less induc- 
tance could be thrown into the cirouit without interrupting it. 
The fall inductance of the double spiral was 200,000 om. If, then, an 
arc is created between the electrodes and adjusted to be of such a 
length as to take about 8 amperes with 800 to 350 volts between the 
carbons, then powerful oscillations are set up in the square circuit 
in series with the condenser. A hot-wire ammeter inserted in this 
circuit indicated a current of about 5 amperes. If an electrostatic 
voltmeter is joined across the terminals of the condenser, we find a 
P.D. of 1,200 to 1,500 volts (R.M.S. value), vastly exceeding the 
steady P.D. of the aro electrodes. 

The existence of a pue oscillatory current in this square 
circuit may be shown by holding near to it а circular coil of about 
80 turns, 80 cm. in diameter, formed of well-insulated wire, to the 
ends of which & 50 volt carbon filament glow lamp is attached. 


* Abstract of a Paper read before the Physical Society. This Paper 
has been already referred to in giving the proceedings of the Society in the 
current volume of T'he Electrician, p. 483. 


When this round coil is held near and parallel to the square coil, the 
lamp lights up brilliantly in consequence of the secondary current 
induced in the lamp coil. 

It is, however, seen that the lamp often flickers a good deal, 
showing that the primary oscillation current is not absolutely con- 
stant, and this flickering varies with the adjustment. It is, how- 
ever, possible to adjust the aro so that the glow lamp remains 
fairly steady, and if its incandescent filament is examined in а ге. 
soe mirror its image will be seen spread out into a uniform band 
of light. 

This, however, is not an absolute proof of the uniformity of the 
oscillatory current. To the above-mentioned condenser circuit I 
then attached a long helix of fine silk-covered wire (No. 30 S. W. G.) 
wound in one layer of closely adjacent turns on an ebonite tube 
(see Fig. 1) This length of this helix was 210 cm., its diameter 
4-18 ош. and the number of turns 5,470. This helix was supported 
horizontally on insulating stands about 45 cm. above the table, a 
sheet of zinc as long as the helix being placed on the table to act as 
an earth plate. This earth plate was connected to the metallic 
electrode of the arc and the helix to the junction point between the 
condenser and inductance coils in series with it. 

The far end of the helix was provided with a number of needle 
points formed by a bunch of sewing needles attached to a wire. 

On adjusting the inductance in series with the condenser so that 
the whole inductance in series across the arc terminals had & value 
of about 215,000 cm., powerful stationary oscillations were excited 
in the helix, Under these conditions, vivid blue electric brushes 
1 cm. or 2 om. long appear on the needle points at the far end of the 
helix, thus showing that the potential at that end has been in- 
creased by resonance to many thousand volts. "These brushes are 
not of the same harmless character as the ordinary electrio brush of 
an electrostatic machine, but are veritable flames or ares taking 
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place into the air. They are very hot and will melt sealing wat 
and set fire to paper, and inflict the most painfal burns if in. 
cautiously touched. They make a rushing or whistling sound and 
are of a strong blue colour. | | 
Ik the inductance in the condenser circuit is varied even А little 
the brushes disappear. The above-described helix considered 
simply as an open circuit oscillator, has a natural time period 
electrical oscillation of very nearly 5 one-millionths of a second, or 8 
frequency of 0:197 x 100. This value had been exactly determined 
in previous experiments with it.“ As the value of the capacity u 
the condenser circuit is 0:0029 mfd., and the total inductance in 
series with it 215,000 cm., the time period Т of the condenser cir 
cuit is given by: 
T- „уо E. 
0:083 x 10? 109 


and this shows that to obtain the brush discharge effect the un 
denser circuit has to be exactly tuned to the period of the funds- 
mental electrical oscillation of the helix. . 
The effect of these oscillations in the wire is to create an ше 
electric field round the helix extending in all directions for d 
tance of nearly & metre. Vacuum tubes of all kinds glow saspe 
when brought near the helix. Especially brilliant is the glow in 
form of Neon tube Iemploy with my cymometer, which, as I sho 
some three years ago, is extremely sensitive to a high-frequent? 
electric field. The form of tube I use is of the spectrum type: *” 
straight part being a glass tube with a bore of 1 mm., and the en 
larged ends cylindera of about 1 cm. diameter and 5 cm. SE od 
The beautiful discovery made some time ago by Sir 
Dewar that Neon and other rare atmospheric gases can be se ubl 
from the commoner constituents of air by means of c 
to & very low temperature, renders it р to fill rade 
vacuum-tubes with nearly pure Neon, and such tubes are 9 А 
great utility in high-frequency research. When filled with ien | 
the proper pressure they glow with an intensely brilliant огап 80 


E T ' ia Waves alo 
„See J. A. Fleming, On the Propagation of Electric Waves 
Spiral Wires,” Phil. Mag., Ser. 6, Vol. VIII., p. 494 (October 1904). 
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red light in a high-frequency field. If one of these tubes is held 
near the helix when in action, it shows by its glow that there is an 
5 increasing in intensity all the way up the spiral to the 

ee end. E 

But more, the Neon tube shows us that the oscillations are not per- 
fectly continuous. If the tube is waved rapidly to and fro in front 
of the spiral, by the persistence of vision its image is expanded into 
a fan-shaped area of light. Examining this, we see it crossed ver- 
tically by narrow or broad lines irr ly placed. This indicates 
that the tube is extinguished at intervals, and this is because the 
electric field disappears and the oscillations are interrupted. Not 
only Neon tubes, but all other vacuum tubes show this effect pro- 
vided they are narrow tubes. Ifa wide tube is used, the effect is 
not seen because the intermittent images of the tube overlap each 
other. The phenomenon is well shown by rapidly rotating a Neon 
tube near the spiral. The tube must be fastened by silk threads to 
a strip of ebonite held on an ebonite axle, and this rapidly rotated 
by a turntable (see Fig. 2). | 

The intermittency is always most marked when the aro is first 
started and then diminishes, but it is always present more or less, 
and it shows that the oscillations, even if undamped, are not 
absolutely continuous, but are cut up into irregular groups. It 
seems to be caused by the arc changing its point of departure on 
the carbon electrode. It is increased if the rotation of the carbon 
is irregular, but I have never been able to abolish it altogether. 
Another proof of the same fact is derived as follows :— 


The helix is removed and another square coil of 12 turns or во 
of insulated wire wound on a frame 60 om. inside is placed parallel 
and at a distance of 2 or 8 metres from the similar coil in the con- 
denser circuit (see Fig. 2). This secondary coil is tuned by a con- 
denser to the same frequency as the arc condenser circuit. Across 
the terminals of the secon circuit another circuit is joined 
which consists of the oscillation valve or glow-lamp wireless tele- 
graph detector devised by me four years ago, and already described.* 
This valve stops all movement of electricity in one direction, and 
in series with the valve is placed a telephone. On listening to the 


00M. 
— u. 


Fid. 2. 


telephone when the arc ів in operation and is quite steady, а crack- 
ling sound it heard, which is not sufficiently regular to be called a 
musical note. If the oscillations in the arc circuit were continuous 
and absolutely persistent, they would induce similar secondary 
currents, and my oscillation valve would separate out all the uni- 
directional constituents, and send through the telephone a perfectly 
steady continuous current. But this is not case. The telephone 
yields a sound which shows that the continuous current through it is 
interrupted irregularly, and this can only be because the oscillations 
in the arc circuit are interrupted. If the telephone is not inserted 
directly in circuit with the valve, but is inserted in the primary 
circuit of an induction coil, or air core transformer, the secondary of 
which is inserted in series with the valve, the sound in the telephone 
is still more inor , 

We have, therefore, strong indications that the arc method of 
exciting undamped oscillations gives rise to irregular groups of 
oscillations which are separated by short intervals of time. 

In order to be successful at all in producing high-frequency 
oscillations by the arc method, I find it essential to pay attention 
to a number of details. One important condition of success is, as 
Mr. Poulsen has already pointed out, that the carbon electrode 
should be kept in slow rotation. It the carbon is not rotated а 
bulbous deposit of carbon soon grows on the electrode and builds 
up а beak or pimple of carbon which makes the arc irregular 
and soon puts it out. The end of the round carbon should be 
cut off square to begin with, but it soon gets rounded off 
and а little corrugated or milled, and seems to work better when 
it has been used for a short time. Нага arc carbons are better 
than soft for producing oscillations. Secondly, as regards the gas. 
Pure hydrogen works with difficulty. Coal-gas is better, but the 
coal-gas cannot be used over and over again, as it is altered in com- 
position by the aro, and this seems to create a difficulty in the use 
of the Poulsen arc as a transmitter in wireless telegraphy on board 


* Bee J. A. Fleming, “ On the Conversion of Electric Oscillations into 
Continuous Currents by means of a Vacuum Valve," Proc. Roy. Soc., 
London, Vol. LXXIV., p. 476 (1905). Also Phil. Mag., May, 1906. 


ship. The deposit of soot in the chamber is sometimes excessive. 
The coal-gas must be passed through quickly, but not too quickly, 
and my experience is that if the sides of the containing chamber 
are not kept cool, the deposit of soot is greatly increased. The 
more enriched the coal-gas is, the worse becomes thistrouble. I 
find it necessary in any case to clean out the chamber after a few 
hours of continuous use. In the next place, the magnetic field 
required careful adjustment. If it is too strong the aro cannot be 
maintained without constant interruption; if too weak the oscilla- 
tions are feeble. 

The various factors—gas, field, arc length, rotation of carbon 
and water cooling—all require exact adjustment to obtain the best 
result. In laboratory or in lecture experiments, when effects are 
only required for a b: minutes, this is not difficult; but if the 
apparatus is used as a transmitter in wireless telegraphy, it must be 
possible to maintain constant for hours together the production of 
the oscillations, and so far I have not found that thisis a very easy 
thing to do. I have tried many methods for making the arc self- 
regulating as to length, but without success. The best plan is hand 
regulation by a skilled assistant. There is a particular length of arc 
which for given current and voltage produces the oscillations most 
effectively, and this length has to be maintained constant. 

When employed as a wireless telegraph transmitter, the question 
which presents itself for consideration is the efficiency of the 
arrangement as an energy transformer. We supply the aro with 
continuous-current power, and we create by it high-frequency 
persistent oscillations in the antenna. There are several sources 
of energy dissipation. In the first place, the aro must be arranged 
in series with certain regulating or ballast resistance to permit of 
adjustment. I have found that very good effects are obtained when 
working off a 400 volt public supply of direct current or from a 
500 volt continuous-current 5kw. dynamo. Then from 50 to 100 
volts may be dropped in the regulating resistance when working 
with an aro 8-10 amperes. 

In the next place there is a large production of heat in the 
chamber containing the arc, the greater part of which is removed 
by the cooling water. We have then a portion of the power con- 
verted into high-frequency current in the condenser circuit, and this 
dissipates itself partly as heat in the inductance and condenser, and 
only a fraction of this power is radiated by the antenna. We are 
not really concerned to know the manner in which these heat losses 
are distributed. We cannot subject the matter to mathematical 
discussion unless we make certain assumptions as to the form of 
the curve representing the oscillations, which form has not yet been 
determined. I have found by experiment that the power factor 
of the arc when working is not far from unity, and hence the power 
given to the arc in the form of continuous current сап be very 
approximately determined by the product of the arc current and 
the supply voltage. For instance, in one case the P.D. of the aro 
electrodes was found to be 320 volts and the are current 8°4 amperes, 
whilst in two separate measurements with the wattmeter the power 
taken up was found to be 2,682 and 2,674 watts. The product of 
amperes and volts is 2,688, and hence the power factor by these 
measurements is 0:98 or 0:99, or practically unity. 

If the current through the aro can be kept sufficiently constant, 
which is rather difficult, the power radiated may be also measured 
by the wattmeter. For suppose that we have a direct-coupled 
antenna joined at some point to the condenser circuit, we may then 
take wattmeter readings with and without the attached antenna, 
and the difference will be the power radiated. 

In the case of the long helix above mentioned, the power given to 
the arc when the helix was attached to the condenser circuit was 
2,674 watts, as measured by the wattmeter, and with the helix re- 
moved it was 2,632 watts, the arc current remaining constant at 
8:4 amperes. Hence in this case it appears that the radiation and 
power consumption due to the attachment of the helix is 42 watts. 
The measurements, however, cannot be made very accurately in 
the case of small power radiation. 

In the case of a direct-coupled antenna which is emitting a wave- 
length corresponding to its fundamental oscillation, the radiation 
can be approximately calculated from a formula given by Hertz. 
Hertz shows that in the case of a dumb-bell oscillator having an 
electric moment Q, the energy E radiated per period is given by the 
expression 


E on 10z^Q* ergs per period, 


where X is the wave-length of the radiation. 

If C is the capacity of one-half of the oscillator with respect to 
the other, and V is the maximum P.D. of the parts during ап oscil- 
lation, and “ the effective length, then 0 = CVI. 

If I the maximum value of the current in the oscillator 
during a period, then I=2rnCV and = II/ Arnd, where n is the 


frequency. 
Accordingly, 47127 А 
oon E= бузу 9TES per period. 


Now u=8 X 10˙⁰ cms./sec.= nÀ is the velocity of radiation. 
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In the above equation, I is the maximum current in electrostatic 
measure. If A is the ampere value of the same current, then 


107 I, then, the oscillations are persistent and with frequency 


n, the energy in ergs radiated per second from the antenna is 
w= ergs per second ; 


S0 d А? ergs per second ; 


= 40527 A? watts. 


For any antenna the ratio of wave length А emitted to effective 
length i is a fixed quantity and approximates in practice for single- 
wire antenne to 2:5. We have, therefore, this curious result which 
does not seem to have been previously noticed, that the power 
radiated in watts from a linear antenna of any length is given by the 
expression W = 64А*, where A is the maximum value of the current 
flowing into the base of the antenna. If (A) is the current as read 
on a hot-wire ammeter inserted at that point, then 


(А)= А, and W-198(AJ watts. 
2 


Thus, if such a hot-wire ammeter showed an antenna current of 
1 ampere (R. M. S. value), the radiation would be 198 watts, and 
for the same current is quite independent of the height of antenna 
or the frequency. 

Seeing, then, that open antenne have such enormous radiative 
power, we can in practical radio-telegraphic work employ very small 
antenna currents when using persistent oscillations. 

A complete explanation of all the phenomena involved in the 
Poulsen arc can hardly yet be said to have been reached. It has 
been shown by experiments made under the author’s direction in 
the Pender Electrical Laboratory of University College, Eondon, 
by Mr. W. L. Upson, that the characteristic curve or volt-ampere 
curve for a carbon-metal are in hydrogen is a curve falling down 
with a much steeper slope than the characteristic for a catbon- 
carbon arc in air. (Ot 

Also that the time during which the E.M.F. cau be removed 
without permanently extinguishing the arc, is very much shorter 
in the first case than in the second. Both these facts undoubtedly 
contribute to enable the production of oscillations of a higher 
frequency ta be obtained with a carbon-metal arc in coal-gas, 
as compared with those which can be reached with a carbon are 
in air. 

In order that oscillations may be produced when a condenser 
circuit is shunted across the arc,electrodes, the condenser, during 
its charge and discharge, must cause a variation of current through 
the arc, and this in turn must cause а variation in the Рр, 
of the electrodes in such direction as to assist the charge or dis- 
charge. Thus when the condenser is robbing the arc of current 
and so decreasing the arc current, this must automatically raise 
the P.D. of the electrodes, and when the condenser is discharging 
it must decrease the P.D. The greater this P.D. variation for a 
given current decrement or increment, the greater will be the energy 
conveyed to the condenser circuit. 

In the case of a carbon carbon аге worked at 10 amperes and, 
say, 60 volts arc P.D., the characteristic curve is rather flat. 
Hence, if we employ a small capacity in the shunt circuit we 

ave very little variation of arc current and arc P.D., and little 
ог no energy in the condenser-circuit oscillations. We can, how- 
ever, obtain more energy by using, as Mr. Duddell Originally did, a 
condenser of rather large capacity, say 1 to 5 microfarads. Моге. 
over, the carbon arc has a persistence which renders it irresponsive 
to very rapid variations of current. Hence with a large current 
carbon-carbon arc in air, we can only obtain rather slow oscilla- 
tions, 

If, however, we employ а carbon-metal arc, carbon negative and 
cooled copper positive eleotrodes in hydrogen or coal-gas, we then 
have an arc with а very steep characteristic curve, and one which 
responds to exceedingly rapid variations of current through it. We 
can, therefore, employ in the shunt-circuit a condenser of small 
capacity, and yet convey to it а considerable amount of energy 
owing to the large P.D. variation in the arc caused by а small arc- 
current variation. Hence we can produce oscillations of high fre. 
quency. This theory is confirmed by the observation that in the case 
of the carbon-carbon arc in air for small currents, and in the case of 
the carbon-aluminium arc, the characteristic curve is nearly as steep 
as for large current carbon-metal arcs in hydrogen; and with these 
particular ares, viz., the small current carbon arc in air and carbon- 
aluminium arc in air, we can obtain oscillations of high frequency. 

Much further investigation is, however, necessary to enable us to 
state precisely the action of the surrounding medium, hydrogen, or 
better coal-gas, in producing this steep characteristic volt-ampere 
curve for tho carbon-metal arc in these gases. 


SOME FACTS AND PROBLEMS BEARING ON 
ELECTRIC TRUNK-LINE OPERATION.* 


BY F. J. SPRAGUE. | 
(Continued from page 868.) 


Summary.—In this Paper the author makes a vigorous and detailed 
attack upon single-phase traction for trunk railways. The various parts 
of tho electrical equipment are considered in turn. Conductors, whe 
used for alternate currents, suffer loss of current capacity through in. 
pedanee. Single-phase motors, although effective, are much heavier 
than continuous-current motors of the same capacity when considered оп 
a thermal basis, and the weight of the complete single-phase equipment 
for a locomotive comes out to be about double. The differences between 
single-phase and continuous-current motors are given in some detail. Pols. 
phase motors also are considered by the author to ba unsuitable. After 
considering the pros and cons of electric braking, the author discusses 
the various systems of working conductors at present available, and 
describes an improved form of under-contact third-rail, designed by Mr. 
Wilgus and himself. Recent suggestions to use 15 cycles instead of 25 
cycles show some advantages, but the total weight of single-phase appa. 
ratus on a car will remain mach the same. After describing recent 
examples of locomotives, and considering some minor points, the author 
concludes that the field of the single-phase system is on roads with sparse 
traffic, and that where ihe traffic is dense a comparatively high-pressure 
continuous-current system is to be preferred. 


Electric Braking.— Recuperation of energy to reduce the amount 
of power used, and to make the motors act as brakes to retard the 
accel ration of a train, has been a favourite project, and attended 
by many prophecies since the beginning of the electric railway 
industry. Experiments carried out on the Manhattan Elevated 
Railway for several months in the winter of 1885.6 proved the 
advantages claimed; but the system is not used to-day, despite 
its enormous possible saving of power and station capacity, becaus 
it required the use of shunt motors with their fine-wire field 
windings, and hence necessarily reduced capacity compared with 
the modern series motor; it required, also, a very exact equaliss- 
tion of the characteristic of motors and maintenance of like wheel 
diameters, and an increase of motor capacity and weight, because 
of the double duty and consequent heating. Here, again, capacity 
has been an important and finally-determined factor in motor re 
quirements and practice. On ordinary railroads the gradients are 
not sufficient to make it worth while to att mpt any recuperation 
of energy. On mountain roads, however, electric braking may 
become an important adjunct, not bocause of power economy, but 


| for safer operation. In any case, simplicity of application and 


absolute reliability of action are first essentials. | 
There are two general methods available: one, in which the 
energy of the descending train drives the motors, acting with shuni 
or independent-field characteristics, at an aggregate potential above 
that of the line at the rail, and sending current back into the line; 
another, in which the motors are disconnected from the line and 
driven as self-exciting generators on a closed circuit, as much of the 
energy of the descending train as desired being used up in heating 
rheostats. The first method is dependent on the line, requires 
external excitation of the field magnets, and where direct-current 
motors are directly connected to the line two armatures should b 
thrown in series if the power to slow the train down to or below ii 
ascending speed on heavy grades is desired. This is because the 
excitation of the fields is carried to saturation on ascending work, 
when the motor E.M.F. is much less than that of the line plus the 
drop on the supply conductors, and permits of no further increas? 
of flux to raise it. Such independent excitation of the fields should 
be through a motor generator set to get the current of low poten 
in large volume necessary for the series fields. This method x 
eourse, possible of application, and will give а range of gonto 
speed from about the mean speed on ascending grades to doa 
that speed, but it will be with inequality in heating of the ыш 
and the fields, the latter running cool, and the former practice! 
at their average maximum. iu 
The second method of braking is to use the motors without diš 
connecting the field and armature circuits from each other, ae 
closing them upon themselves, and varying the resistance in circu! 
the reversers on down grade being set for backward movement. s 
method requires no change in the organisation of the 1 Phe 
equal duty on armatures and fields, as in ascending grades, a0 thal 
duty on the armatures being considerably less than in the m " 
method of braking they will heat much less. This me n 
if provision be made for moving the controller, is indepence" 
of the line, and permits of the most complete variation of s : 
moreover, there is no possibility of the application of the air br 


entirely destroying the braking power of the motore. This latter 


method of braking does not depend upon line supply, nor d 
interposition of any motor-generators, and is, therefore, more 


~ * Abstract of a Paper read before the American Institute of Elect 
Engineers. » 
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and reliable. Another fact of importance is that the aggregate 
motor potential strains are less. Provision for both methods of 
braking, although possible, is not advisable because of the intro- 
duction of too great a variety of apparatus and methods, which may 
give rise to confusion and accident, which in all cases of railroad 
operation should be avoided as far as possible. 

With polyphase motors kept in connection with the line, the 
braking effect is very similar to that of pure shunt motors, and the 
excess of down speed is very small. It ів doubtful, however, whether 
with the varying grades and curves of our mountain roads it is 
desirable to run down-grade at an approximately fixed speed, but 
rather it seems likely that the existing practice of speeding where the 
grades and curves are light, and reducing the speed where the grades 
are heavy and the curves are sharp, will remain the preferred prac- 
tice. Self-exciting braking is impracticable with POI Pese motors. 

Comparison of Direct-current and Alternating-current Braking. 
—With continuous-current motors there is always a residual mag- 
netism in the fields, and such machines, therefore, can always 
promptly build up automatically when properly closed upon them- 
selves and the reverser is set in the proper direction. A similarly 
effective method of braking has been claimed for motors operated 
by single-phase alternating currents, but it would seem that in this 
case there is not the same degree of reliability. In such motors the 
field is laminated to the last degree to cut down heat losses and to 
increase the capacity; it will hold but little residual magnetism 
under any circumstances, and furthermore the field is excited by a 


Fie. 


and air braking. For that reason I will give an illustration of the 
duty on the motors, as this will have а direct bearing upon the 
capability of the radiation of energy in the form of heat from 
the rheostats in circuit. 

Suppose a 700 ton train operates on a grade requiring tractive 
efforts per ton of 


For lifting ........ een 3 .. 25 lb. 
For traction and curves 8 „ 
Total. ose orate ⁵ĩðÜiA ( 8 33 „ 


On down movement, 17 Ib. only will be available for acceleration 
of speed, which must be taken up by braking in some form. If 
divided between electricity and air there would be required from 
the locomotive— 


Average retardation per ton e dees ... . . 65 lb. 
Total for 700 tom trau ntn . . . .. 6, 950 lb. 
Foot tons per minute, at 20 miles ........... e 5,192 lb. 
Equivalent electrical ratrtununkntt . 235 kw. 
. Dissipated in rheostats at 90 per cent. machine efficiency.. 212 kw. 


which would be a light duty for four motors and rheostats, and 
would leave ample margin for them to take the full braking effort 
up to the skidding of the wheels whenever it might become necessary. 

Working Conductors.—Generally speaking, conductors may be 
divided into two classes: flexible or rigid overhead and third-rail. 
The overhead system has been a distinctive feature of all electric 
roads operated by direct current since the days of the historic 
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rapidly varying alternating current. It is, therefore, possible that 
at times the field will be nearly inert, and comparatively slow, 
with its low-turn winding, in building up, or possibly the field may 
be entirely inert and may refuse to build up at all. All things con- 
sidered, reliability and simplicity of operation dictate the use of the 
self-exciting method of braking with the direct.current motor, which 
lends itself to that purpose in the highest degree. 


Extent of Electric Braking.—However theoretically desirable it 
would be from an economic standpoint to utilise the energy of & 
descending train to generate current available for partial propul- 
sion of trains moving on up grades, it is to be borne in mind that 
the localised braking of an electric locomotive is not intended to, 
nor can it entirely, replace air braking; it is proposed primarily for 
the purpose of eliminating certain existing troubles unavoidable in 
connection with air brakes when used continuously on long down 
grades. Intrains made up of the average run of freight cars there 
is а non-simultaneous action of the air brakes, and often, if after 
long-continued application the brakes are released for a brief time 
во ав to re-charge the train pipe, the front end of the train, being 
unbraked, will surge ahead, and the rear part will for a brief time 
be held back by the non-released or partially-released air brakes, re- 
sulting in а parting of the trains. Another serious trouble, over- 
heating of brake shoes and wheel rims, leading to breakage of parts 
on account of expansion or sudden chilling, cannot well be avoided 
where there is such a continuous application of air brakes as is re- 
quired on free movement of freight trains on long grades; this is a 
difficulty which it is best to avoid by supplementing the air brake 
by other braking means not dependent upon brake-shoe application. 

The objections cited will be largely removed if the duty on air 
brakes can be materially reduced and sometimes entirely relieved. 


Electric braking on the method I have indicated will accomplish. 


this, and it seems wise normally to divide the duty between electric 


strand БРС _ 
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Richmond road, with the exception of those using the third rail; 
and until recently the only practical modification has been the 
somewhat limited use abroad of the sliding bow or roller in place of 
the grooved trolley wheel. This latter, although used with high 
speeds on inter- urban roads, is unfitted for trunk-line operation, and 
where overhead trolley wires are used the long collector will pro- 
bably take its place. Physically, the overhead trolley is not indi- 
vidual to any particular system; practically, its use depends upon 
the amount of current which has to be collected. If at low potentials, 
then it must be either strongly reinforced and there must be a 
plurality of contacts, or, if these are diminished, the amount of cur- 
rent to be collected must likewise be reduced and the potential raised. 
In the abstract, therefore, the possible use of the overhead trolley, no 
matter by what system, is a question of allowable operative potential 
and the amount of current which can be practically collected. 

Until recently the invariable practice with overhead construction 
has been to use a flexible wire supported at comparatively long 
distances on tangents, with pull-offs at curves, and easily yielding to 
the pressure of a trailing trolley. The introduction of high teusions 
has, however, now made it necessary to provide by additional sup- 

rts against the possible breakage of the trolley wire. This has 

ed to the introduction of catenary construction, the catenary being 
either single and supporting the trolley at frequent intervals, or 
double to prevent lateral swaying. In the former case, the trolley 
is only partly flexible, and in some cases the support has been sup- 
plemented by an intermediate catenary, as on the Blankenese- 
Ohlsdorf railway, where greater flexibility of the trolley wire itself 
is ensured by loosely suspending it from the lower member of the 
catenary, instead of making the latter the trolley wire, and provid- 
ing for varying the tension. In other cases it is to some extent 
maintained by having less frequent supports, and also by intro- 
ducing a movable part at the suspender. 
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The most recent and extended application of double-catenary con- 
struction is that on the New Haven road for use with its single- 
phase locomotives. Here a trolley wire is put under high tension 
and is supported at frequent intervals by solid clips attached to rigid 
triangles, in turn secured to galvanised iron wire cables carried on 
insulators on the top of bridges which span the tracks at intervals 
on tangents of about 300ft. The catenaries are drawn together 
between the spans, so as to give the utmost rigidity to the whole 
system, the intent being to maintain the trolley wire as nearly as 
possible in one plane. At cross-overs and sidings the supporting 
triangles overlap, and the angle between the junction and the trolley 


wires is filled with additional conductors, more readily to ensure safe 


passage of the vertically moving sliding contact which has been 
adopted. Atintervalsof about two miles the trolleys are sectionalised 
at anchor. bridges, where are provided the necessary switches for 
cutting out sections and for looping to extra supply conductors. 
Among the innumerable trolleys which were tried in early days 
was а roller of considerable length, mounted at the end of а rod 
having a vertical telescopic motion in a tube carried on top of the 
car, and pressed against the wire by a spring in the tube. This was 
abandoned in favour of the trailing trolley which would more 
readily follow variations in the trolley-wire. The modern panto- 
graph is an elaboration of this early idea, and has a very much 
greater latitude of vertical movement. It consists of a sliding or 
rolling contact, which forms the upper number of alight yet strong 
collapsible structure maintaining an upward spring pressure. The 
theory of this system of collection is, of course, that a locomotive 
normally moves between two parallel planes, on one of which it 
runs and from the other of which it collects current, and that the 
ordinary motion of the contact will be inappreciable. This assump- 
tion is, however, modified in practice. The collectors are carried nor- 
mally 22 ft. above the track, on a superstructure which must respond 
in some measure to track irregularities and which has considerable 
inertia and some friction. There is a drag because of friction 
against the trolley wires, and wind-pressure due to motion of 
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the locomotive. This upward pressure must necessarily be change- 
able because of variation of angle, friction and the resultant motion. 
To maintain contact it must rise and fall. When travelling 70 
miles an hour it passes supports which are more or less rigid nine 
times a second, and between these supports the trolley wire, no 
matter what the tension, will be convexed upwards. As the 
collector approaches any suspender the pressure will normally 
considerably increase, and, as it leaves it, diminish. The practical 
question arises whether, considering all the forces acting on it and 
its inertia, it can satisfactorily respond. in addition to other require- 
ments, to а double change in vertical direction nine times a second. 
If contact depended upon the whole structure of the pantograph 
moving thus rapidly sometrouble might be anticipated, but possibly 
the elaaticity of the upper part will prove sufficient. 

It is interesting to note that Mr. Joseph Mayer, the former chief 
engineer of the Union Bridge Company, in а Paper read before the 
American Society of Civil Engineers, and also in several other 
communications, has given a great deal of thought to the question 
of overhead construction, and has made elaborate calculations 
of strains involved. His conclusion wasto the effect that no trolley 
wire put up under high tension, and supported in the rigid manner 
provided by the present catenary, offered either a sufficiently safe 
or economica] method of construction, and he was therefore led to 
the development of two departures in practice. The first was the 
vse of an overhead rigid iron rod 1:25 in. in diameter, suspended by 
eatenaries and provided with extension joints; the second (the 
first method apparently having been found too expensive) is а 
method of flexibility supporting a trolley-wire at long intervals froin 
inverted pivoted suspenders, which provide & support for the 
various section-lengths according to the end slopes (Figs. 2, 8). The 
suspender grips the trolley wire only along the centre, and then it 
opens out in large radii to give a graduated resistance to both vertical 
and lateral deflection. Mr. Mayer's analysis of conditions, the 
mathematical deductions, and his proposed remedies as illustrated 
by his detail plans, well merit serious consideration. 


(To be continued.) 


POSTMASTER-GENERAL’S ANNUAL REPORT. 


The fifty-third annual report of the Postmaster-General has 
just been issued and gives particulars of the business carried 
on by the Post Office during the year ended March 31, 1907, 
The following points in the report are of more particular 
interest to electrical engineers :— 


Telegraphs.—During the year ended March 31, 1907, 89,493,000 tele- 
grams passed over the Post Office wires, as compared with 89,478,000 in 
1905-6, an increase of 0:02 per cent. The total value is £2,787,110, an 
increase of £43,924 over 1905-6. The estimated value of the railway free 
telegrams is £59,600, against £59,000 in 1905-6; that of the Government 
free telegrams £22,700, against £18,500 in 1905-6. The decrease in Press 
telegrams exceeds 11 per cent., which is no doubt mainly due to the 
restoration of peace abroad and to the absence of any special event 
at home. During the year the telegraph has been extended to 227 
offices in country districts and in the areas of the larger towns. 
There are now in the United Kingdom 10,587 telegraph offices at 

ost offices, and 2,406 at railway stations and other public places. 

he extension to Edinburgh of the underground line between London and 
Glasgow has been taken in hand on the Edinburgh side. Permanent 
cable has been provided for the spur line from Manchester to Leeds. 
Good progress has been made with the construction of the under. 
ground line from London to the landing places of the submarine cab‘es in 
the West of England; at the end of the financial year pipes had been laid 
as far as Bristol, and the cable had been drawn into them to within 4 
miles of Bath. ‘Interruptions of the telegraph service by severe storms at 
the beginning of 1907 led to renewed and pressing requests for an imme 
diate extension of the underground telegraph system in various directions. 
The following programme of works is proposed to be undertaken if роз. 
sible before the end of the present financial year: (1) The completion of 
the western underground line as far as Exeter ; (2) the provision of anew 
cable between Warrington and Liverpool to strengthen the connection of 
that city with the main underground system ; (3) the construction of a 
line between Newcastle and Durham to connect eventually with the main 
underground system by 
way of Leeds and Man- 
chester ; (4) the exten- 
sion, from the Glasgow 
side, of the line which 
will eventually complete 
the underground system 
between London and 
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Bottom View The number of foreign 
telegrams sent to and 
from the UnitedKingdom 


— during the year (excla- 
sive of certain telegrams 
dealt with entirely by 
cable companies) was 
9,147,000, an increase of 
351,000 (or 4 per cent.)on 

the number sent during 1905-6. Experimente, which give promise of satis- 

factory resulte, have been conducted during the past year with a view to the 

| improvement of the telegraphic services between London and certain im- 

portant Continental towns. Direct communication has been established 

between Liverpool and Antwerp. No new Government cables from the 
United Kingdom have been laid during the year; but the cable of the 
Great Northern Telegraph Co. between the Shetland Islands and Iceland, 
via the Faróe Islands, has been opened for business, and a new cable 
| has been laid by the Eastern and Western Telegraph Companies from 

‚ Porthcurno (Cornwall) to the Azores, and thence to St. Vincent 

| (Cape Verde), with a view to strengthening their line of communication 

with South America. | 

| Wireless Telegraphy.—The Wireless Telegrapby Act of 1904, by which 

| it was made illegal to instal or work wireless telegraph apparatus within 

‚ the United Kingdom or its territorial waters without a licence from the 

| Postmaster-General, was passed for a term of two years only. It was, 

however, extended to December, 1909, by an act of last year, and steps 
have been taken for the renewal of the licences granted under the Act of 

1904 (particulars of which appeared in a Parliamentary retarn published 
last year) for the period covered by the new act, except where experiments 


* See T'he Electrician for July 13, 1906. 

t Complete records of the proceedings at the Berlin Wireless Telegraph 
Conferences of 1903 and 1906 are published by “ The Electrician " Com- 
pany. Price (1903 Conference) 8s. 6d. net; and (1906 Conference) 214 
net. The latter work contains the complete Convention and Service 
Regulations in the original French and a full translation into English 
(approved by Н.М, Postmaster-General), besides а full report of the pro- 
ceedings at the 1906 Conference in English. 
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time place commercial communication between shore stations and ships 
at sea on an international basis, affording a guarantee for the exchange of 
messages, at reasonable rates, between ships and the shore, so far as 
material circumstances admit, withour regard either to nationality or to 
the system employed, and for the acceptance, transmission and delivery 
of such messages by means of the ordinary telegraph systems of the 
various contracting countries. 

The formulation of detailed regulations for the prevention of confusion 

and interference under the scheme of general intercommunication con- 
templated by the Convention, together with adequate provision for 
enforcing those regulations, was a matter of great importance to this 
country, in view of the extent to which wireless telegraphy has already 
been developed in the narrow waters of the English Channol. With this 
object, amendments to the draft originally laid before the Conference 
were proposed by the British delegates, and were readily accepted by the 
Conference. To these was added a further important provision proposed 
by the British delegates whereby the right was given to such Governments 
as desired to possess it of exempting from the obligation of general inter- 
communication any station which they might at any time think fit, on 
condition that some other station shall be open for general intercommuni- 
cation in the same region. The Convention does not apply to naval or 
military stations, or to commercial stations which are not open for com- 
munication with ships, save that all stations, without exception, are re- 
quired to carry on their operations as far as possible without interfering 
with other stations and to accept messages from ships in distress. Some 
doubt having been expressed in the course of a debate in the House of 
Commons as to the extent to which the objects aimed at by the Govern- 
ment had been secured by the Convention and especially as to its probable 
effect on the existing organisation of the Marconi Company, a Select 
Committee of the House was appointed early in the present session to 
consider the question. This Committee has reported in favour of the 
tatification of the Convention and the Government has announced its in- 
tention of ratifying the Convention. 
The Post Office has continued during the year to collect and deliver the 
Marconi Company’s telegrams to and from ships at sea under the 
arrangements settled in 1904. The total number of outward telegrams 
dealt with during the year was 1,140, as compared with 558 in 1905-6, 
and of inward telegrams 15,853 as compared with 11,094. The Post 
Office stations for communication between Tobermory and Loch Bois- 
dale (Hebrides), and between Hunstanton and Skegness, have been com- 
pleted and handed over by the contractors. So far as can be stated at 
present, they seem likely to work satisfactorily ; but it is too soon yet to 
say whether they will fulfil all the requirements of ordinary inland traffic, 
for which they are intended. 


Telephones.— The number of telephone trunk wire centres open on 
March 31, 1907, was 533, as compared with 487 on the corresponding date 
in 1906. During the year 288 new trunk circuits were provided, bringing 
the total number in use up to 2,043, containing about 73,000 miles of 
double wire. The capital expenditure on the purchase апа development 
of the trunk wire system up to March 31 last amounted to £3,876,252, 
including an expenditure during the past year of £478,749. The total 
number of conversations which took place over the trunk wires during 
the year 1906-7 was 19,808,300, showing an increase of 10:18 per cent. 
upon the number for the previous year. The gross revenue derived 
from the trunk service was £480,658, against £449,004 in 1905-6, 
an increase of 7:05 per cent. The average value of each conversa- 
tion was slightly less than in 1905-6, 5:82d. instead of 5:974. 
During the year 56 Post Office telephone exchanges were opened in the 

rovinces, and 23 public call offices connected with the Post Office trunk 
ine system were opened at places where the number of prospective sub- 
soribers was not sufficient to warrant the opening of exchanges. In the 
districts of Melton Mowbray, Chipping Norton, Malton and Bourne, it 
bas been possible to give a telephone service restricted to the local area 
by utilising the wires erected for the transmission of telegrams—which 
are not numerous—between the central town and the post offices of sur- 
rounding villages. The growing use made of such rural call-office systems 
shows that the additional facilities thus afforded are appreciated. 

As stated in the last report, the postal reforms announced by the Chan- 
cellor of the Exchequer last year in the Budget speech included the 
introduction of more liberal terms for the extension of the telephone 
system to outlying places under guarantee. Whereas formerly the 
guarantors of telephone extensions were required to bear the whole of 
any loss incurred, two-thirds of it is now borne by the State. The tele- 


phone has thus been brought within the reach of many fruit-growing and. 


agricultural districts, and it is hoped that some of the guaranteed call 
offices will in time develop into small exchanges. The total number of 
subscribers to the Post Office provincial telephone exchanges on March 81, 
1907 (excluding thoge at Glasgow and Brighton), was 10,010, as com. 
pared with 8,425 on March 31, 1906, and tbe number of telephones 
rented increased during the year from 10,880 to 12,006. "The foregoing 
figures represent the normal growth of the Post Office provincial system 
due to the opening of exchanges in places bitherto without а telephone 
service and to the accession of new subscribers to existing exchanges. 
But that system has during the past year received important additions 
through the purchase of the telephone undertakings of two municipal 
authorities. The Glasgow Corporation system, which was worked by 
the Corporation on behalf of the Post Office from June Ist (the nominal 
date of purchase) up to September 10, 1906, included on March 3186 last 
11,103 subscribers’ lines with 12,964 telephones. The syatem of the 
Brighton Corporation, which passed under Post Office control on 
October 22nd, included at the end of the financial year 1,542 sub- 
scribers’ lines with 1,381 telephones. Arrangements are being made for 
local intercommunication between the subscribers to the exchanges of 
m dn Office and the National Telephone. Co.: both at Glasgow and 
righton. 


The agreement made in 1905 for the purchase of ihe National Tele- 
phone Co.'s gystem at the end of their licence in 1911 provides for local 
intercommunication in the meantime between all the exchanges of 
the two systems, subject to the condition that the rates of charge are to 
be the same for both systems, After considerable discussion with the 
company a new scale of rates was adopted for this purpose on May 1st. 
These rates are based on the principle of а measured service, under 
which each subscriber pays according to the quantity and quality of the 
service he requires. He may contract for any number of calls, from 400 
upwards, and he may share a line with another subscriber, or he may 
rent a line for his own exclusive use. The large user can have a private 
branch exchange connected by two or more lines with & public exchange, 
and with extension instruments to the different parts of the subscriber's 
establishmert. By intercommunication between these extension stations а 
very convenient internal service is provided, in addition to the exchange 
service, and this i8 a great convenience in hotels and large places 
of business. The new rates do not include the unlimited service or 
* flat" rate, excepi for lines to private residences. No satisfactory 
flat rate can be devised for lines on which the calls may vary from 
a few hundreds to many thousands a year. An equal rate for such 
varying conditions must necessarily be very unequal and unfair between 
different subscribers, the charge being unduly low in one care and exces- 
sive in another. Even if a fair average rate could be fixed at any one 
time, it would soon become unsatisfactory, because the cost of the tele- 
phone service increases in greater proportion than the number of sub- 
scribers or the number of calls, owing to the increasing complexity of 
lines and apparatus as an exchange system grows, Another very impor- 
tant objection to the flat rate is that it induces subscribers to overload 
their lines, It has been one of the chief difficulties and drawbacks of the 
telephone service in this country that the lines of large users are so 
frequently engaged when calls are made by other subscribers. This con- 
dition not only increases the cost of the service by causing useless opera- 
ting work, but it is also a source of unnecessary trouble and inconvenience 
to the public. The principle of a measured service now adopted for the 
telephone system is the same as that which bas long been in use for the 
supply of water, gas and electric light. 16 has been adopted almost 
universally in the United States, where it has led to an enormous increase 
in the namber of telephones in use, and the same principle is becoming 
generally recognised in the principal countries of Europe. 

The Corporation of Swansea has applied for permission to sell its tele- 
phone system to the National Telephone Co., and this has been granted 
subject to the acceptance by the company of certain conditions intended 
фо safeguard the interests of the taxpayer when the combined system із 
purchased by the State at the end of 1911. Тһе number of telephones 
connected with the exchanges of each of the municipal systems in exis- 
tence on March 31st last, according to returns furnished by the Corpora- 
tions concerned, were: Hull 2,128, Portsmouth 2,553,-Swansea 1,432. 
The sum received as rental in respect of private wires was £183,008, ав . 
compared with £177,111 for the preceding year. 

The number of telephones connected with the Post Office telephone 
system in the metropolitan area increased during the past year from 
32,879 to 41,236, and additional subscribers are being connected at the 
rate of about 150 a week. New exchanges were opened during the year 
at Harrow, Esher, Hounslow, Malden and Wembley. There were 425 Post 
Office call offices open in the London area on March 31st last, and the 
number of calls made from call offices increased by 42 per cent 

The length of the underground pipes which had been laid in the 
metropolitan area for telephone purposes up to March 31st last was 
2,030 miles, 349 miles of which were laid during the year. Cables con- 
taining 317,789 miles of wire have been laid, insluding 69,066 miles 
rented by the National Telephone Co., and 52,255 miles provided for 
telegraphs, private wires, &c. The lines of the present subscribers and 
the junction Jines connecting exchanges amount to 111,516 miles, and 
84,952 miles of wire remain available for the future development of the 
telephone system. About 65,000 miles of telephone wire were laid by 
the Post Office in the metropolitan area during last year. 

The average cost of constructing an exchange circuit in that area 
(including the installation of telephone instraments and of exchange 
apparatus, but excluding the provision of spare plant) has been £33.5s. 2d., 
as compared with £35. 13s. 10d. in the previous year. Taking into 
account the whole system, including spare plant of nll kinds, the capital 
expenditure per. station (i. e., per telephone connected with an exchange) 
stands now at less than £50, as against £54 and £64 in the two preceding 
years, Thus the anticipation expressed in earlier reports, that the 
expenditure per station would continue to diminish as spare plant was 
brought into use, has been fully realised. Tho proportion of spare plant 
is still, however, very considerable. 

Accounts, for the year ended March 31, 1907, of the income and expen- 
diture relating to the London service, the provincial exchange system, 
and the trunk system are printed in an appendix (О), The year’s working 
of the whole telephone system shows a balance of £451,787, after pay- 
ment of the working expenses, while the estimated amount required to 
provide for depreciation of plant and interest at 3 per cent. on the capital 
expenditure of £7,255,000 is £432,726. The amount of royalty received 
during the year from the National Telephone Co. was £240,331 and from 
other licensees £3,101. ` | 

The amalgamation of the systems of the Post Office and National 
Telephone Co., which is to take place at the end of 1911, is being kept 
steadily in view, the former providing for the company on rental terms, 
in both the metropolitan and provincial areas, an increasingly large 
number of wires, which will be available for immediate use as part of the 
Post Office system when the transfer is effected. In other cases the com- 
pany is providing wires for the Post Office. Endeavours are also being 
made in some instances to ћой accommodation in Post Office buildings 
for call boxes and small exchanges of the company. By these means not 
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only is it ible to avoid nt expenditure on cables and other plant 
which will not be needed the transfer, but the actual arrangements 
for the transfer will be rendered less complex and less liable to result in 
inconvenience to the users of the telephone service. 

The following estimated figures show the extent to which the telephone 
is being used for sending messages for onward transmission as telegrams 
and express or ordinary letters: Telegrams, 3,123,700 (increase 21:6 
por cent.) ; express letters, 89,800 (decrease 0'6 per cent.); ordinary 
etters, 7,700 (increase 89`6 per cent.). It is estimated that during the 
past year about one and a-half million telegrams were delivered to the 
addressees over their private telephone circuits. | 

The capital sums (£7,300,000 in all) voted by Parliament under the 
Telegraph Acts of 1892-1904 for the extension of the telephone system 
are nearly exhausted, and an aot has been passed in the present session 
to authorise the expenditure of a further sum of £6,000,000. This sum 
will, it is hoped, suffice for the development of the system until 1911. In 
that year, or possibly at an earlier date, it will be necessary tointroduce legis- 
lation for providing funds and for other matters connected with the pur- 
chase of the system of the National Telephone Co. Wayleave difficulties 
continue to cause embarrassment and delay in the execution of telephone 
works. The Rr Ups of several years shows that it is at present elec- 
trically impossible to maintain an efficient trunk telephone service over 
long distances unless the wires are kept overhead, and the failure to 
recognise this necessity causes regrettable differences with local authori- 
ties and private landowners, and important towns which may be many 
miles distant from the scene of the difficulty are meanwhile left with in- 
adequate telephone facilities. Local lines, serving often no more than 
two or three subscribers, can only be placed underground by increasing 
the present scale of charges of the telephone service. Тһе same way- 
leave difficulties occur also in regard to telegraph lines. 


SURFACE CONDENSEBS. 


Mention was made some time ago in The Electrician of the fact 
that Messrs. Willans & Robinson (Ltd.), of Rugby, who have during 
the past few years added a department to their works for the 
manufacture of surface-condensing plants, had acquired the rights 
for the use of the ** Contraflo” type of condenser, and also for the 
“ Vacuum Augmenter" system. The accompanying illustration 
(Fig. 1) shows & contrast in sizes between two surface condensers : 
the smaller size machine being capable of dealing with 8,250 lb. and 
the larger with 52,5001b. of steam per hour. Two surface con- 
densers which Messrs, Willans & Robinson are building for the 
London County Council power station at Greenwich are, however, 


capable of dealing with 75,000 lb. of steam per hour each—:.*., they 
will be approximately of 50 per cent. greater capacity than tlie larger 


of the two condensers shown in Fig. 1. 

Fig. 2 shows an Edwards type of air pump built by Mossrs. 
Willans & Robinson, and which is being chiefly used in connection 
with the condensing plants manufactured by this firm. The illus- 
tration isintended to show the ease with which this particular make 
of air pump can be dismantled for overhaul purposes. The pumps 
are made in standard sizes ranging from a two-line pump of 9 in. 
diameter by 6 in. stroke, to a three-throw pump of 81 in. diameter 
by 17 in. stroko. During the past 19 to 18 months some 55 seta of 
this type of plant have been ordered and set to work, the more 
recent contracts being :— 

Two sets for dealing with 75, 000 lb. of steam per hour for London 
County Council tramways. 


One set for dealing with 16,000 lb. of steam per hour for the Shanghai 
Municipality. 


— — 


One set for dealing with 20, 001b. of steam per hour for Portsmouth 
Corporation. 

One set for dealing with 24, 000 Ib. of steam per hour for the Waste 
Heat and Gas Electrical Generating Station. 

Two sets for dealing with 19,000 lb. of steam per hour for Wolverhamp. 
ton Corporation. 

Two sets for dealing with 20,000 lb. of steam per hour for the Osaka 
Electric Lighting Co. 


The earlier plants were of the ordinary surface type, but the 
latter orders are being principally filled with condensers of the 
* Contraflo type, and in some cases with air pumps fitted with 
the vacuum augmenter." 


ENGINEERING EXHIBITION AT OLYMPIA.—!. 


The second engineering exhibition at Olympia, which remains open 
until Oct. 19, is even more than last year a collection of machine 
tools. In the present issue we cannot give more than a brief survey 
of the chief exhibits, as the majority of the stands were incomplete 
on the day preceding the opening. We refer to the inaugural cere- 
mony in another column. The body of the large hall is well filled 
with exhibits and the annexe also has been devoted in part to the 
stands of numerous engineering and allied firms. Like its prede: 
cessor, the exhibition may be considered “ international,” as the 
products of Continental and American firms are being displayed. 
There appears, however, to be a more fully representative “ British 
section ” this year, l eiue in the matter of machine tools. 

From an electrical point of view the exhibition should do much 
good in directing the attention of visitors to the merits and import- 
ance of electric driving. One might expect this to happen un 
consciously, because the machine tool will doubtless claim the 

eatest amount of notice, and its electrical equipment will 

"thrown in," so to speak, as a matter of course. The machine 
tool exhibits are all electrically-driven, but individual opera- 
tion is more in evidence than was the case at the last exhibition. 
Electrical energy is on this occasion taken entirely from the 
Hammersmith Borough Council, and no steam units driving 
direct-current generators are employed. Their place is taken 
by two sub-stations, one on each side of the building, fitted with 
motor-generator units of 150 kw. output. These machines are 
of the General Electric Co.'s make, and consist of а single-phase 
motor, supplied direct at 2,200 volts, and a direct-current generator 
supplying at 220 volts. Separate brick buildings for the machines 
and high and low tension switchgear have been erected against the 
main wall of the hall. We shall describe these machines more fully 
in a later issue. 

The number of electrical manufacturers exhibiting is small, bat 
many makers of motors have their machines in use driving tools an 
other exhibits of machinery. The Phenix Dynamo Mfg. Co. of 
Bradford, are showing five of their electric sensitive variable-speed 
drills and portable bench grinders (These were fully described in our 
Industrial Supplement" for August.) The drills are mounted on 
a new form of base, which is fitted with compartments for storing 
drills and other small tools. The drills and grinders are being 
shown in operation from а direct-current circuit, but an alwer- 
nating-current type motor is built for both the drills and the 
grinders. The exhibit of grinders includes a pattern for internal 
work, the shaft being extended through a long bearing, at the 
end of which the emery wheel revolves. Holes up to 5 in. diameter and 
17 in. deep can be ground with thismachine. The J ohneon-Lundell 
Electric Traction Co. are showing a number of their laminated field 
yoke type direct-current motors. Types ranging in size from 1 E-P. 
to 50 н.р, are on view, and also a combined set, motor $ 


enerator, which is supplying a number of Foster aro lamps. 
e were informed that the lamination of the field yoke tends 
to keep down armature reaction to such an extent that in- 
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terpoles are not required on machines intended to have a 
wide range of speed. The commutation is said to be excellent. 
The construction of the yoke is slightly modified from the earlier 
form. The lamine are cast in with the side plates instead of being 
bolted to them. There are now no bolts passing through the 
laming at all. The pole-pieces are clamped against the yoke by 
screws which pass through the side plates and into tapped holes in 
the blocks holding the pole lamin. A neat tandem carbon plate 
brush-holder is fitted to these machines. We reserve further 
particulars till our next issue. ; 

The exhibits of portable electric tools appear to be more numerous 
than last year and include those of British makers. The Consoli. 
dated Pneumatic Tool Co. have а number of drills, grinders and 
blowers driven by alternating and direct-current motors in operation 
on their stand in the centre of the main hall. The drills are being 
used on both metal and wood, апа are also shown tapping holes, 
Among the direct-current drills is & three motor geared type for 
work up to 2] in. diameter. Magnetic drill pillars are also shown. 
Other portable tools are shown by Light Motors (Ltd.), these in- 
cluding drills and grinders and also a speciality of the firm—a motor 
driven hair-brush. S. Wolf & Co. have a good collection of port- 
able electric drills and grinders, which are made in a variety of 
sizes for both alternating-current and direct-current circuits. A 
number of these tools are shown in operation. Messrs. Schuchardt 
& Schutte also show several portable electric drills. Their 
exhibit of other machine tools is, however, from the point of view of 
individual motor driving, the finest in the exhibition, and affords a 
striking contrast to group driving with shafting, which is notice- 
able on some other stands. The collection of machine tools, which 
comprises lathes, boring mills, drills, millers, &c., stands out 
distinctly, and is unobscured by belting and overhead columns. 
Each tool has a motor fixed near to it, and the visitor is not con- 
fused by a mass of belts and pulley wheels when inspecting the ma- 
chines. Iron-clad switch-gear of the Berry-Igranic type is placed 
near each tool for control purposes, and a distribution board fitted 
with Berry switch fuses is in use at the point where the cables 
enter the stand. Some 20 motors are employed, aggregating about 
80 m.p. The exhibit is surmounted by an artistic sign supported on 
columns, and in the centre is a corona fitted with upwards of 200 
incandescent lamps. We think this exhibit is typical in every way 
of modern electric tool equipment, and is all the more distinctive 
by reason of the comparison with other stands using belt drive 
from single motors. Messrs. H. Pels show a number of heavy 
tools for girder notching and joist cutting, which are individually 


driven through Morse chains by Westinghouse motors. The largest | 


of these is an 8 H.P. machine, driving a plate shears, for taking plates 
up to zin. thickness. On the stand of 

plate-bending and straightening roll, driven by a 12 н.р. Hall motor. 
The motor has а magnetic hold-off brake, which is in operation when 
the machine is running, but the brake comes on when current is cut 
off the motor. Plates up to 5 ft. wide by ĝin. thick can be dealt with 
on the machine exhibited. 


Among the other interesting exhibits are CO, recorders, draught 


gauges, steam load meters and gas-measuring and analysing арра- 


ratus by Sanders, Rehders & Co., high-speed engines by W. H. Allen, 
Son & Co., air compressors by Reavell & Co., and suction gas plant 
and high-speed gas engines by E. S. Hindley & Sons. Ludwig Loewe 
аге о a special casting process known as the veeder, by 
which small castings in light metals are turned out of the mould to 
тусіп. accuracy. Bates Peard Annealing Furnace Со. have an ex- 
hibit in the Annexe, in which they show Prescot paper pinions and 
the Prescot welder. The annealing furnace is being shown in opera- 
tion. Several machine tools are also to be seen about the Exhibition 
driven by motors through Prescot pinions. Clarke, Chapman & Co. 
have a large stand in the body of the hall, and exhibit, in addition to 
their steam boiler and condenser specialities, a number of electri- 
cally-driven machines, such as pumps, winches, drills, &с. Search- 
lights and generating sets are also among their exhibits. Willans 
& Robinson show specimers cast by their Eatonia process and 
samples cast in the ordinary way, these including brass piston rods, 
white metal bearings, slide valves, &o. Alexander Wright & Co. 
have a stand on which the CO, apparatus of Simmance & Abady is 
exhibited, and J. Dugdill & Co. are showing adjustable electric 
light fittings for workshops and other purposes. 
We hope to give a more detailed account of the exhibits next week. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


The Corpuscular Theory of Matter.” By J.J. Thomson, F.R.S. 
(London: Archibald Constable & Co.) 7s. 6d. net. | 

„The Engineering Index for 1906." (London: The Engineer- 
ing Magazine.") 10a. 


Craig & Donald is an interesting | 


ING WIRELESS SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Permit me to correct a somewhat misleading statement 
which appears in an article entitled “ An Ungrounded Closed 
Circuit for Receiving Wireless Signals," by Mr. Pickard, in 
your issue of July 19th. The statement in question is 
found in the latter part of the second paragraph of the 
article and is to the effect that “ ір this section (speaking of the 
vertical section of the incident plane polarised Hertzian field), 
which includes only the lower portion of tho waves," the elec- 
tric component, which in the immediate neighbourhood of the 
earth’s surface is normal thereto, is shown in full line, while the 
magnetic component, 90 deg., or a quarter wave-length behind the 
electric component, is shown as a series of dots," &c. (The italics 
are mine.) | 

Any work on electrodynamics shows that, in a pure plane 
wave in an insulator such as the ether, the electric and magnetic 
forces are tn phase and not 90deg. out of phase. At the 
source the Hertzian waves have the character of a stationary 
wave whose electric and magnetic components in general are 
90 deg. apart anywhere. 

As Stokes has shown for light and Max well for Hertzian 
waves, the components approach in phase outward from the 
source, until at about } wave-length they impress the character 


of a true wave on the radiation by coinciding in phase thence- 
forth. | | | 
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A closer. consideration of the facts also shows the necessity 
of this without going into the mathematics of the subject ; 
for, since the electric field in a pure plane wave front is due 
to the forward motion of the magnetic field, and reciprocally, 
we find that, to mutually support each other, they must pro- 
gress together with the velocity of etheric disturbances, and 
hence must be in the same space-phase or time-phase at any 
given point. 
. Furthermore, the fact that the electric and magnetic 
energies are. always equal in а true plane wave shows that no 
phase displacement is possible in the components of such a 
wave in an insulator ; on parallel wires with zero leakage and 
resistance there is no phase displacement in the components. 

In a conductor, on the other hand, à pure plane wave has 
every where its electric component shifted ahead by 45 deg., or 
1 wave-length, to keep the balance of energies of the fields. 

We may now re-draw Fig. 1 of Mr. Pickard's article as 
shown above. The sinusoid with dotted outline shown is a 
conventional representation of the main figure. Strictly 
represented, the dots should be shown “ threaded ” on their 
“ supporting " electric lines ; considerations of clearness in the 
figure prevent thie, however. As shown in the figure, the 
electric lines leave the vertical with a component almost 
horizontal (see an elegant treatment of this subject by J. S. 
Stone, Electrical Review, New York, October 15, 1904), creating 
a relatively enormous curreat in the ''earth," and having a 
theoretically infinite velocity at B which becomes that of a true 
wave at R, if we consider the waves to approximate plane 
waves. | 

It is also of interest to considcr more carefully an assertion 
made by the author of the article in the last two sentences of 


\ 
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the third paragraph, which would lead one to infer that the 
magnetic lines of force in the incident plane polarised field 
contribute but very little toward the oscillations in the 
antenne. In other words, because the electric lines are 
“ earthed " or “grounded ” they only are effective, the mag- 
netically-induced electric lines -of force supposedly extending 
solely from one-half of the vertical to the other, and therefore 
furnishing very little energy to the receiver, when the latter 
is placed between the base of the vertical and “ earth.” 

Closer examination of the facts shows that this is a mistake 
so far as the inference that the magnetic lines of force may be 
neglected goes; for, although there are antennæ in which the 
large surfaces used permit an accumulation of electrostatically 
stored energy at first glance, to the relative exclusion of mag- 
netically induced or ** Faraday " lines, yet, since the incident 
components of the magnetic and electric fields are always 
automatically tending to equalise each other by continuous 
absorption, re-radiation, reflection, &e., whenever the balance 
is destroyed we find that this so-called accumulation of elec- 
trostatically stored energy per half-cycle is at the expense 
indirectly of the magnetic lines of force; both fields change 
their vectors (i.e., shape) at any point where an unbalancing 
occurs. (O. Heaviside has dealt with great power on this 
aspect of the question in connection with wave propagation 
in cables, and Prof. W. S. Franklin has given a simple but 


. thorough illustration of it in a Paper in the Journal of the 


Franklin Institute, July, 1906.) 

It is, therefore, only a half truth to say that one set of lines 
of force contributes but little; it yields its contained energy 
whenever the value of its “supporting” electric field is 
decreased. The fact that the induction loop of Mr. Pickard, 
which is not electrically distinct from the induction loop of 
Preece and others, will absorb directly the energy of the 
magnetic lines does not show, on the other hand, that the 
electric lines of force are not being used also. The E.M.F.s 
induced by the two are in phase, and combine to add their 
energies per half-cycle to operate the receiver, unless differ- 
ential effects are present. 

It should be remembered that, even were there no recipro- 
cal flow between the two kinds of energy, when a vertical 
is placed near the earth its field is so distorted by the latter’s 
presence that its effective capacity is no longer determined by 
both halves of itself considered as electrical filament electrodes 
perfectly conducting, and with an infinite capacity per cm.? at 
their junction (2.е., by its dynamic' capacity), but by a much 
increased capacity added to that of the filament by the earth’s 
capacity to the rod, which may be infinite per em.“ at its 
lower end. In this case most of the stored energy may dissi- 
pate itself between the filament (or vertical) and earth through 
а connected detector instead of between both halves of the fila- 
ment considered as a linear oscillator in free space.—1 am, &c., 

O. C. Roos. 

31, State-street, Boston, Mass., U.S.A., Aug. 27. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


An assistant electrical engineer is wanted for the harness and 
saddlery factory, Cawnpore, India. Age not over 80. Candidates 
should possess sound engineering and electrical training, with 
subsequent workshop and central station experience, a working 
knowledge of steam, ability to erect steam sets, mains and motors, 
and take charge of such power as may be required. Five years’ 
agreement, with option to Government to extend. Pay to com- 
mence at Rs. 280 per month, rising annually by Rs. 10 per month to 
Rs.320. On re-engagement Ез.850 per month. Free quarters and 
medical attendance provided. Second-class passage out and home. 
Forms of application, &c., from the director-general of stores (Mr. 
E. Grant Burls), India Office, London, S. W., to be returned not 
later than Sept. 30. See also an advertisement. 

À chief lecturer in mechanical engineering is required for the 
Auckland (New Zealand) Technical College. Candidates must 
have had good workshop experience, and, if possible, possess а 
diploma or degree in engineering. Salary £300 per annum. 
Particulars from the director of technical education and manual 
training (Mr. Geo. George, F. I. C., F. C. S.), с/о the High Commis- 
sioner for New Zealand, 18, Victoria-street, London, S.W. Appli- 
cations by Oct. 8. See also an advertisement. | 


- 


A lecturer and demonstrator in physics is wanted for the Muni. 
cipal Technical College, Derby. Commencing salary £120, rising to 
£180. Particulars and application forms from the registrar. See 
an advertisement. 

The chief electrical engineer of a London electricity supply 
station has a vacancy for a premium pupil. See an advertisement. 

A draughtsman is required, with sound electrical and mechanical 
knowledge, for electrical works in Manchester. See anadvertisement. 

A junior master for the elementary school is required to teach 
physics and English subjects. Salary £150. Particulars and forms 
of application from the Registrar of Merchant Venturers' Technical 
College, Bristol. See an advertisement. 

Dublin Lighting committee require a meter reader. Commencing 
salary £65, rising to £91. Applications to Chairman, 3, Cork- 
hill, Dublin, by 4 p.m., Sept. 28. 


Shoreditch (London) Council have appointed Mr. W. Weeks 
assistant electrical engineer, at £175 per annum, to be raised in 
four months to £200 per annum, and increasing annually to £250. 
Mr. Weeks has been for eight years with the Council as electrician- 
in-charge, and has for the past two months satisfactorily carried out 
the duties of assistant engineer. 

Mr. E. F. Kent, of Croydon, has been appointed technical assis. 
tant in the electricity departmont of Sunderland Corporation. 

Mr. E. W. Dean, formerly chief engineer to the Primitiva Gas 
and Electric Lighting Co., has been appointed electrical engineer to 
the Rosario Railway Co., and will superintend the erection and 
running of the power plant at their Rosario workshops. 


BDUOATIONAL NOTIOBS. 


University of Durham.—The matriculation and exhibition 
examinations at Armstrong College, Newcastle-on-Tyne, for the 
1907-1908 session will take place from Sept. 30 to Oct. 5. The 
term opens on Oct, 8. Particulars of curricula for university 
degrees and college diplomas in engineering, electrical engineering, 
mining, metallurgy, &c., and of fellowships, scholarships and exhi- 
bitions from the secretary, Mr. F. H. Pruen, Armstrong College, 
Newcastle-on-Tyne. 


King’s College, London.—The Michaelmas term commences on 
Oct. 2. In addition to the day courses, evening classes are held for 
civil, mechanical and electrical engineering, workshop practice, 
drawing, metallurgy, mathematics, physics and all science subjects. 
Prospectuses and further information can be obtained from the 
secretary, Mr. Walter Smith, King’s College, Strand, London, W.C. 


Northampton Polytechnic Institute.—The full day courses in 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 30. Entrance examination on Sept. 25 and 26, 
when three entrance scholarships of the value of £52 each will be 
offered for competition. These courses include periods spent in com: 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical орӣ 
are given in specially equipped laboratories and lecture rooms. А 

Evening technical courses in all branches of electrical an 
mechanical engineering commence on Monday, 23rd inst. The 
laboratories are well equipped for both alternate (single and poly: 
pliase) and continuous-current work and for all kinds of electric 
testing. Particulars as to fees, &c., can be obtained at the Institute, 
St. John's-street, Clerkenwell, E.C., or on application to the pri 
cipal, Dr. R. Mullineux Walmsley. | 

We have received a copy of the Announcements (educational 
and social) of this institute for the session 19078. | 

The provision last session of increased accommodation in the rooms 
the British Horological Institute, Northampton-square, has made ii ae 
sible to introduce further developments in the work of the departmne 
which continue to find their quarters in the original building as well as 
that of the department of technical optics. эйе 

The most noteworthy of these developments is a course on the p 
tion and measurement of light, which is being given to both day an? 
evening students by the electrical engineering and applied physics к 
ment and by the department of technical chemistry jointly. The sia il 
and laboratory work in the electrical engineering department deal wi m 
the various kinds of electric lamps (arc and luminescent), with vba 
blems of the production of light and photometry and general quero il 
radiation. In the technical chemistry department the subject is moe 
from the chemical side and the whole subject of incandescent lig 105 
dealt with. The properties of rare metals and rare earths, Еи ak 
duction, extraction and use for all kinds of incandescent lighting, 
gas and electrio, are fully dealt with, and the production of meta! ый 
ments for electric glow lamps is thoroughly studied. Ia the mre 
day courses further options have been introduced for the more à ditional 
work of the third and fourth year, and advanced work for an $ subject 
year has been provided in the technical optics day courses. Ber with ia 
of electric wiremen’s work has been re-modelled and is deal City and 
accordance with the revised syllabuses recently issued by a к 
Guilds of London Institute. The classes in telegraphy and four pew 
have also been re-modelled. In the technical optics departmen 
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classes, especially suitable for artisan students, are being started, and 
minor changes have been made in the syllabuses. There are also special 
classes for the instruction of kinematograph operators which it is hoped 
will meet a much.felt want and place this kind of work upon a sound 
scientific basis. Many minor developments in various directions have 
been made or are in contemplation. 

Hackney (London) Technical Institute.—The next session 
commences on Sept. 23. Evening lectures and laboratory courses 
are held in electrical engineering subjects, including electrical 
measurements, dynamos and motors, alternating currents, electrical 
design, &c. Prospectuses, &c., from the Principal, Dalston-lane, 
London, N.E. 


Sir John Cass Technical Institute (Aldgate, London, E.)—At 
this Institute there are evening classes in chemistry, metallurgy, 
physics and mathematics, designed to meet the requirements of 
those engaged in the chemical, metallurgical and electrical industries, 
&c. Facilities are given for special and advanced practical work in 
well-equipped laboratories, both in the afternoon and evening. The 
new session begins on 28rd inst. Details of the classes may be 
obtained at the offices of the institute, or from the principal, Mr. 
Clias. A. Keane, M.Sc., Ph D. 


Rutherford College, Newcastle-on-Tyne.—On the 12th inst 
this college, which was founded by the late Dr. J. H. Rutherford, was 
formally handed over on behalf of the trustees to the Newcastle-on- 
Tyne Corporation, whose Education committee have acquired it from 
thetrustees and council. 


Wigan Mining College.—We have received & copy of the 
calendar of the evening classes of the Wigan and Distriot Mining 
and Technical College for the session 1907-8, which commenced on 
Monday last. There are classes in electrical and mechanical engi- 
neering, physics, mathematics, chemistry, &c. 


Tuition by Correspondence. — Prof. Andrew Jamieson, 
M. Inst. C. E., M. I. E. E., (16, Rosslyn-terrace, Kelvinside, Glasgow), 
prepares pupils, by correspondence, for all examinations in mecha- 
nical, electrical and engineering science. Prof. Jamieson's an- 
nouncement appears on another page. 


Alleged Noisy Tramcars.—The President of the Boardof Trade 
is to be invited to receive a deputation from the Councils of Ham- 
mersmith, Ealing, Hampton Wick, Hanwell, Teddington and 
Twickenham with regard to the noise alleged to be caused by the 
tramcars of the London United Tramways Co. 

Teddington Council has asked the Board to cause an iaspection to be 
made by one of the inspectors of the tramway track in Teddington, under 
a section of one of the company’s acts, but the Board have replied that 
they were not disposed to order an inspection unless action had first been 
taken against the company and such action had failed on the evidence 
available. 

Argentina.—The * Review of the River Plate" states that the 
plans for the electric railway in Cordoba, under the Steward con- 
cession, have been approved by the Intendente of the city. 

Mr. 8. С. Marengo, manager of the Buenos Ayres and Belgrano 
tramways, is retiring, in consequence of the purchase of the under- 
taking by the Anglo-Argentine Tramways Co. 

Messrs. Gandulfo and Diaz Valdez have petitioned Congress for 
a concession for a double-track tramway from Buenos Ayres port 
to Calle Maipu, Avenida Rosales and Avenida Sarmiento. 

Tho Belgian Electric Tramway Co., which took over the Roux 
co 1cessions, are petitioning Buenos Ayres Council for a two years’ 
extension for carrying out the works which, under the concessions, 
should be completed by December next. 

Mr. J. H. Bouwer, manager of the Concordia station of the Anglo- 
Argentine Electric Light Co., has returned to Buenos Ayres to take 
up the position of general superintendent of the company's stations. 


Ashton-under-Lyne.—The Markets and Lighting committee 
recently proposed to light a street by incandescent gas, but the рго. 
posal was referred back with an instruction to consider the question 
of electric lighting. 


Australasia.—The ‘ Australian Mining Standard” states that 
imports of electrical machinery into Australia in 1906 were valued 
at £212,070, the principal contributions being from the United 
Kingdom £138,887, U.S.A. £41,240, Germany £23,258, Canada 
£792, Belgium £6,894, and Sweden £655. 

Electrical plant is in course of erection at Mount Kembla (N. S. W.) 
mine. 

At the Long Tunnel Extended mine, on the Walhalla Goldfield, 
Victoria, underground telephones have been fitted, generating plant 
has been put down and the underground levels are being wired for 
electric lighting. At the Long Tunnel Inclined Shaft, in the same 
group, a 150 kw. plant has been put in for pumping and ore crushing. 

Mr. Jolly, manager for Messrs. Noyes Bros., has prepared specifi- 
cations for the Leonora (W.A.) Council for electricity supply works 
and for the electrification of the Leonora-Gwalia tramway. 

The total capital expenditure is put at £7,370. The annual consump- 
tion of current for lighting and power is estimated at 25,000 units (at 1e. 
per unit). The total expenses (including 10 per cent, for depreciation), 
would be £661, or 6:904. per unit. After providing for distribution costs 


а profit of £384 per annum is anticipated. The conversion of the tram- 
way is expected to cost £2,620, the running cost is estimated at £900 per 
aunum and the profit at £268 per annum. 


Australian Customs Tariff.—The new Australian tariff of 
import duties contains the following duties on articles and materials 
used in or in connection with the electrical industry. The figures 
in parentheses show the duties upon products or manufactures of 
the United Kingdom, and other figures relate to the general tariff: — 

Aro lamps and accessories, incandescent lamps, metal reflectors and 
shades, and fittings for lighting (exclusive of glass globes and shades), 25 

er cent. (15 per cent.) ; electric stoves, 30 per cent. (20), miners’ safety 
amps, 10 per cent. (free); turbines, boilers, pumps, elevating and con- 
veying machinery, economisers and cranes, 80 per cent. (25) ; steam engine 
indicators and recorders, 10 per cent. (free) ; tools of trade, free; metal 
manufactures n. e. i., 30 per cent, (25); mining engines and machinery, 
35 per cent. (25); electrical machinery—viz., generators, motors up to 
500 m.r., fans, starting and regulating rheostats, 30 per cent. (25); n. e. i., 
174 per cent. (124); electrical appliances—viz., electroliers, pendants, 
brackets, switches, controlling devices n.e.i., radiators, and zinc tubing, 
20 per cent. ; n.e.i, 124 per cent. (124); electrical materials—viz., 
accumulators or storage batteries, including glass cells, cable and 
wire (covered), carbons, testing meters and instruments, translators, 
insulating tapes, meters, resistance coils, static transformers and 
terminals, photometers, 5 per cent. (free); rails, fishplates, &c., for 
railways and tramways, 124 per cent. (124) ; copper strip, wire sheets, 
Ko., and platinum, free; wire (n. e. i.), 10 per cent, (free); zino (bar, scrap, 
sheet, &o.), free; electric fuses, 5 per cent. (free); X-ray apparatus (with- 
out motors), galvano cautery batteries, &c., 10 per cent. (free) ; scientific 
instruments and apparatus, free. 

On the items printed in italic an increase of 24 per cent. in the duty 
(for British and other goods) will be made as soon a3 these classes of 
manufactures are sufficiently established in the Commonwealth. In the 
cases of rails, fishplates, &c., for railways and tramways the increases will 
be 5 per cent. on British and 10 per cent. on other goods. 

Any dutiable machinery, or machine tool, or any part thereof specified 
in any proclamation issued by the Governor-General in pursuance of а 
joint address passed on the motion of Ministers: by both Houses of the 
Parliament, stating that such machinery, machine tool, or part cannot be 
reasonably manufactured within the Commonwealth and that it should 
be admitted free will be во admitted. 

Capt. R. M. Collins, the officer representing the Commonwealth 
in London, points out that the tariff has yet to bə considered by 
the Commonwealth Parliament, and arrangements have been made 
whereby alterations in the schedule will, as they are made by the 
Commonwealth Parliament, be telegraphed to Capt. Collins and 
published here. 


Ayr.—The salary of the burgh electrical engineer (Mr. К. 


Marshall) has been increased by £50 per annum. The equivalent , 


of 50,000 8 c.p. lamps is now connected to the mains. 

Ayrshire.—The Northern District eommittee of the: County 
Council are considering a proposal by a syndicate to construct elec- 
tric tramways between Largs and Skelmorlie. 


Bermondsey (London).—The Council have declined the offer of 
the County of London Electric Supply Co. to supply current (at 14d. 
per unit) to 48 arc lamps for lighting the main streets of St. Olave's. 


Boiler-House Economy.—Further indications of the growing 
interest in mechanical stoking and the abatement of black smoké 
was recently shown when about 40 members of the Rochdale and 
District Motive Power Mutual Improvement Society (of which Mr. 
C. Claremont Atchison, the borough electrical engineer, is president) 
о the works of Messrs. Ed. Bennis & Co. at Little Hulton, 

olton. 

Accompanied by several members of Little Hulton District Couneil, 
the clerk and surveyor, the party was piloted through the various shops 
by Mr. Ed. Bennis, managing director, Mr. A. W. Bennis and members 
of the staff, who explained the processes employed in the manufacture 
of boiler-house plant. Considerable interest was evinced in the erection 
of Bennis patent machine stokers and self-cleaning compressed-air fur- 
naces, including one of 24 which are being supplied to Bordeaux (France) 
Municipal electricity works. 'The Bennis improved chain-grate stoker 
was also the object of much attention. The department for the construc- 
tion of conveyors, elevators, truck tipplers, &o., was inspected, and a visit 
was made to the foundry, smithy, dressing shops, pattern shops, &». 

Brierfield. — The Electricity committee recommended the Council 
to discontinue the electric lighting of the main road and substitute 
double incandescent gas-lamp brackets, to be fixed on the tramway 

illars. The Council have, however, referred this recommendation 
ack, especially as they are considering the advisability of erecting 
municipal electricity works. i 

Burslem.—A sub-committee has been appointed to consider the 
question of the salary of the borough electrical engineer (Mr. A. 
Bremner). 

Camberwell (London).--On July 80 the Hon. T. H. W. Pelham 
presided over a Doard of Trade inquiry into appeals of the Couuty 
of London Electric Supply Co. against the condition imposed by 
the Council—viz., that the mains proposed to ba laid by the com- 
pany be used only in respect of the supply of electricity within the 

orough. The Board of Trade have now allowed the appeal of the 
company, and have approved the laying of the mains proposed by 
the company. 
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Canadian Telephones.—The Hon. W. Н. Cushing, Minister of 
Public Works at Alberta, states that this province of the Dominion 
will have 500 miles of trunk telephone lines in operation by the end 
of the autumn. 


Carmarthen.— The Council have sealed the agreement with J. B. 
Saunders & Co. for the erection of electricity works and for supply- 
ing electric current for street lighting for 14 years. Messrs. Saunders 
propose to form а subsidiary company to carry out the contract. 


Dundee.—In connection with the erection of the new Carolina 
Port generating station, plans of the proposed cable routes have been 
passed by the Harbour trustees, and the conditions under which the 
cables will be laid have also been approved of by the board. 


Edinburgh.—On Tuesday the Council had before them a recom- 
mendation by the Electric Lighting committee to reduce the charge 
for electric current to private consumers from 84. to 21d. per unit, 
but it was decided by 20 votes to 16 to make no reduction at present. 


Electric. Mains in the Metropolitan Area.—London County 
Council has issued a circular letter to the Metropolitan Borough 
Councils suggesting that electric mains under carriage-ways should 
be laid at a minimum depth of 8 ft. 6 in where there is any likeli- 
hood of а tramway being constructed or where street improvements 
may become neces ary. 


Electrical Equipment for Rolling Mills.—It is announced 
that Messrs. Sir Theodore Fry & Co. have decided to adopt electric 
power for the operation of the whole of the plant and machinery at 
their Rise Carr Rolling Mills, Darlington. The details are not yet 
settled, but the installation will include 81 Westinghouse motors 
(one 400 н.р., four 250 H.P., and one 75 н.р. motors for driving 
rolls, and one 50 U. P., two 25 H. p., three 16 m P., 12 10 н.р. and 
seven 5 H.P. squirrel-cage motors for driving shears, punches, drills, 
&c. All the drives are to be by means of ropes, and in the case of 
three of the drives the motors will be placed in & specially con- 
structed house below the floor level, so as to cut up the floor space 
as. little as possible. The various motors are for use with three- 
phase current at 440 volts 40 periods, but the company have not 
yet decided. whether to generate their own energy, to take current 
from Darlington Corporation, or to enter into an arrangement with 
the Cleveland & Durham Electric Power Co. i 


Exhibitions.—An interesting exhibition of electric motors, lamps, 
fittings, electro-medical apparatus, &c., was opened at the Town 
Hall, Loughborough, on Monday. There are a number of exhi- 
bitofs, including the Edison & Swan Co., who, although they have 


not taken a stand, are ONDES in operation, four of their new 
is 


10 ampere size white flame Ediswan-Carbone lamps, and two ex- 
amples of their new enclosed arc, the Radiant, which is also of 
the white-light type, although not a flame arc. 

The electrical exhibition which was opened at the Publio Hall, 
Devonport, on the 12th inst. will remain open until the 25th. The 
exhibitors include the General Electric Co. (London), who show the 
method of glass-blowing in the manufacture of Robertson electric 
lamps ; W. G. Heath & Co. (Plymouth) exhibit direct-coupled petrol 
engine sets, dynamos, motors, arc lamps, &c,; W. J. Corse & Co., 


. electrical impulse clocks, electric light fittings, electro-medical 


apparatus, &c.; and Devonport Corporation electricity department 
have a large display of motors, radiators, lamps; street-lighting 
fittings, &c. 


Fatality.—Oa Friday last a youth named Edwards was killed 
while working at Littleton Collieries, Huntington. Deceased was 
employed to look after an electric motor in the mine, and in some 
way came in contact with a wire conveying current at 500 volts. 


Fire.—On Tuesday morning a fire broke out in some railway 
arches used as stores by the General Electric Co., at the rear of 
their works in Union.street, Southwark, London. We are informed 
that the damage is slight and will not cause any serious interrupticn 
of the company’s business. 


Hands worth (Staffs.)— The Council have given the City of Bir- 

mingham Tramway Co. notice of intention to purchase the lines 

Pe page by the Birmingham Central Tramways (Extension) 
rder, 1886. 


Harrogate.—The borough electrical engineer (Mr. G. Wilkinson) 
has been instructed to report as to the cost of fitting the transformer 
chambers in the centre of the town with modern transformers. 


Heating Plant for Japanese Steel Works.—An order has been 
recently placed with Messrs. Davidson & Co., of Belfast, for the 
complete heating plant to be installed in the new steel works now 
in course of erection in the north of Japan. 

This plant, one of the largest of its kind supplied to Japan, includes 
10 separate sets, which are to provide heat for two large machine shops, 
measuring 600 ft. by 130 ft. and 650 ft. by 168 ft. respectively. Each set 
comprises a large Sirocco " multitubular air heater, and an electrically. 
driven centrifugal fan. The air heater consists of a central furnace from 
which the products of combustion are led through a series of tubes 
arranged horizontally on either side. The current of fresh air passes 
round th: outside of the tubes, and there is no possibility of it becoming 
vitiated by coming in contact with the tlue gases. Owing to the long 


distance the products of combustion have to travel before they reach the 
chimney, almost all the heat which can be obtained from the fuel ig 
usefully applied in warming the air current, which makes it possible for 
these heaters to warm a large volume of air with an exceedingly low 
fuel consumption. Attached to the heater is an electrically-driven 
“ Sirocco " centrifugal fan, which draws the air through the heater and 
discharges it, warmed to a suitable degree, into the building. 

With the system of heating which will be installed in the works, no 
duct work is required, which means a considerable reduction in the first 
cost of a plant of this character, as well ав а decided economy of valuable 
space. Further, the running cost of this system is low, owing to the fact 
that the fans are not propelling the warm air through ducts, which, by 
setting up a resistance to the air current, increase the amount of power 
required to operate the fans. 

In addition to the heating plant the Japanese steel works have also 
ordered from Messrs. Davidson & Co. four ‘'Sirocco’’ induced draft fans, 
55 in. in diameter, directly coupled to electric motors. These fans are to 
deal with the flue gases from two batteries of boilers in ths sam» works. 


Leeds.—The Tramways committee recommend the City Council 
to obtain sanction to the borrowing of £40,000 for the construction 
of additional tramways. 

The committee have decided to visit Farnley and Wortley in connec. 
tion with the proposed extension of the tramways in those districts. 

The committee have also decided to arrange, in conjunction with Brad. 
ford Tramways committee, for the ranning of dual-gauge cars similar to 
that which has been recently tried in order that a through service may 
be maintained between the two cities. 

The manager of the electric lighting department (Mr. Н. Dickinson) has 
reported to the Electricity committee on developments in the manufacture 
of incandescent electric lamp3. The report states that a number of 
different types of metallic filament lamps are on the market, and Mr. 
Dickinson considers that at least one of them is at any rate worth a trial 
by consumers, as it appears to be quite suitable for use under certain оол. 
ditions in connection with the system of supply of electricity in Leeds (the 
alternating system), and is asserted to effect a saving of about 50 per cent. 


in the quantity of energy required for a given amount of illumination, 


compared with the carbon filament Iamps. To facilitate trial by con- 
sumers the committee have sanctioned the purchase of a few lamps for 
re-sale at 4s. per 320.p. lamp, believing that any loss to the Corporation 
due to the reduced consumption of electricity рег lam2 would ultimately 


‘be more than compensated for by a resulting large increase in the number 


of consumers. 


Llansamlet.—A provisional electric lighting order is to be applied 
for by Swansea Rural Council. 


L. C. C. Tramways.—London County Council have notified 
Hackney Council of their intention to construct a single line of 
tramway from Essex-road, Islington, to Kingsland-road (via Engle- 
field-road and Stamford-road), and from Kingsland High- street to 
Mare-street (via Ridley-road and Dalston-lane), together with а 
double line in Lea bridge-road, betwoen Cornthwaite-rosd and 
Lower Clapton-road. 

St. Pancras Council have been asked by the L.C.C. to contribute 
towards the cost of making a roid across the Metropolitan К Ижау 
station, King's Cross, in connection with the Pentonville and Gray's 
Inn-road tramways. 


L. C. C. Tramway Employes.—It is reported that the men em- 
ployed by the tramways department of London County Council sre 
formulating a list of their demands, and these include the appoint- 
ment of а board of conciliation to consider any dispute or difference 
that may arise between the men and the tramways department, % 
working day of eight hours, pay for motormen 7s. per day, апі ^ 
week's holiday every year. It is claimed that 90 per cent. of the 
tramway employés of the L.C.C. are members of the Amalgamated 
Association of Tramway and Vehicle Workers. 


Malta.—The total length of aerial telephone lines belonging to 
the military authorities at March 31 last was 626} miles, the total 
length of these lines open to the public being 18} miles only. The 
Malta Telephone Co. has 696 miles of wire in operation. There 18 
no local telegraph service in Malta. 

The revenue from electricity supply at Malta for the year to 
March 81 last was £18,293, against £17,468 in the previous year. 
Working expenses, including interest, &c., were £11,057 against 
£12,548. The total capital expenditure was £69,544, and the net 
profit on the year's working £7,286. Total units generated, ex- 
clusive of current used at works, was 972,659, compared with 
1,042,167 in the previous year. 8,279 tons of coal were consumed 
against 8,753 tons. It is stated that the reduced number of unite 
generated was due mainly to the introduction of anew patent lamp 
which reduced the consumption of energy by about 28 per cent. 
The coal consumption per unit generated was reduced from 81b. to 
7°5 lb. 


Manchester and Salford Electrical Exhibition (1908).—The 
secretary of the National Electrical Manufacturers' Association (Mr. 
Walter Davenport) has issued a circular letter to local authorities 
asking for financial and other support for this enterprise. 

It is pointed out that this exhibition will have а far-reaching effec 
in & largely populated and important manufacturing area, and will an- 
doubtedly tend greatly to increase the present use of electricity for lighting, 
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power and other purposes. It is intended to ask for support in the form 
of donations, in exchange for which tickets of admission to the exhibition 
(printed specially for eash local authority) will be supplied to the various 
contributors for free circulation in their respective areas at 8s. per dozen, 
proportionate to the amount voted. So soon as the list of contributors is 
complete, а meeting will be arranged to elect representatives to serve on 
the advisory committee. The profits arising from the exhibition will be 
allocated, in a percentage, to a return to exhibitors, to a return to con- 
tributore, to the charities connected with the electrical industry and to & 
charitable institution nominated by the Manchester and Salford Corpo- 
tations, and situated in their respective districts. The general scheme of 
earrying on the exhibition will be based on the lines adopted 80 success- 
fully by the supply companies and municipal councils at Olympia 
(London) in 1905. The Lord Mayor of Manchester, supported by the 
Mayor of Salford, has kindly consented to oonvene a meeting of chairmen 
and engineers of corporations, urban councils and supply companies in 
the district, to be held on Tuesday next, Sept. 24." 


Merthyr.—Last week the Council were recommended by the 
Public Works Committee to accept the tender of the Merthyr 
Electric Traction & Lighting Co. for public lighting. 

The company offered to supply current to and maintain 2-light Osram 
lamps at £3 each per annum and 4-light Osram lamps at £6 per annum, 
the Council providing brackets, &c. The local gas company offered to 
light the road by 68 single burner lamps and 10 3-light lamps at £267 
pe annum, the burners to be of an improved type, the single burner 

amps to be of 100 c.p. and the 3-light lamps 300 c.p. 

After discussion it was decided to refer the matter back to the com- 
mittee, along with a recommendation that the electric company be allowed 
to fix overhead wires for lighting at Dowlais. 


Municipal Trading and Wiring Contractors.—During the past 
віх or eight years many Corporations have obtained special powers 
to undertake wiring and installation work. Naturally wiring con- 
tractors resent this incursion into their province and have combined 
to resist the extension of such municipal activity. In many cases 
thoy have been successful in imposing a special clause upon local 
authorities which forbids them to do wiring and fitting work except 
through the medium of a wiring contractor. If the following state- 
ment of the A.E.G. English Mfg. Co. is true (and we have no reason 
to doubt its authenticity), it would appear that in many cases the 
contractor has only himself to blame for the competition of muni- 
cipal electricity departments. The A.E.G. English Mfg. Co. state— 

We have from time to time during the last year approached con- 
tractors in various towns offering to fit certain improvements which we 
have brought out, free of charge, and to send a qualified electrician to 
attend to any Nernst lamps which were unsatisfactory. We duly advised 
the contractors in question, but regret that they would not take the trouble 
to advise clients of theirs to have these improvements fitted, although 
they would have been put tonoexpense whatever. We therefore approached 
the electricity departments in different towns, and they readily acceded to 
our request the result being that the Corporations in question issued 
forms to all their consumers notifying them of these improvements and 
that same would be fitted free of charge. Further, a large number of 
people availed themselves of our offer and we have sent out our elec- 
trician to inspect the various installations and put the lamps in order. 
We regret to say that the state of things during our inspection showed 
us that, although there was a defect in the lamp (i.e., faulty cutout), it 
was burning under such conditions that it was impossible to obtain good 
results: (1) 4 ampere burners were being used on 1 ampere lamps; (2) 
4 ampere burners were being used with 1 ampere resistances ; (3) holders 
of B and D lamps were not slotted ; and (4) Luna and A types were con- 
nected {о wrong polarity. We have engaged travellers, and they are 
calling on the trade and private users. We have notified various con- 
tractors that we shall hand any orders our travellers take over to the 
contractor who usually does the wiring and repairs; under no circum- 
stances shall we quote trade terms to private users. We regret to say 
that the result of our travellers taking orders has been that the con- 
sumers have advised them in many cases that they would prefer orders 
executed by us, and have hinted that if we do not agrea to do this work 
the contractor would probably refuse to supply. We are anxious to co- 
operate with the electrical contractor, but under the above conditions it 
seems it is impossible. 

Municipal Telephony.—Glasgow Telephone committee are con- 
sidering the best course to pursue to meet the deficiency (estimated 
at from £15,000 to £17,000) in connection with the late municipal 
telephone department. The sum represents the difference between 
the expenditure incurred by the Corporation and the price received 
from the Postmaster-General. It is urged that the deficiency can 
only be met by taxation, but that the amount can be spread over a 
number of years. | 


Oystermouth.— At a recent meeting of the Works and Genera 
Purposes committee the clerk (Mr. J. H. Robinson) reported that 
the committee had had about a dozen applications for information 
in regard to the proposed electric lighting scheme, but only one com- 
pany had sent in a tender and submitted particulars of its proposed 
scheme. He suggested that a small committee should be appointed to 
ask the other parties who had applied for information to supply par- 
ticulars of their schemes. A sub-committee was, therefore, appointed 
to consider tenders, which are to be sent in within a month. 

Patent Amendment.— The British Westinghouse Electric & Mfg. 
Co. (Ltd.), 2, Norfolk.street, Strand, London, W.C , seek to amend 
the specification of Letters Patent, No. 18,786, of 1902, granted to 
Hugo Bremer for “improvements in electric arc lamps." Par- 


ticulars of the proposed amendment are set out in the *' Illustrated 
Official Journal (Patents) of 18th inst, and notices of opposition 
must be given within one calendar month of that date. 


Plymouth.—Important reports on the municipal tramway system 
especially in regard to the tramcars and the overhead equipment, 
have been prepared by the borough electrical engineer (Mr. E. G. 
Okell) and the tramways manager (Mr. C. R. Everson), and these 
will be considered at the next meeting of the Tramways committeo. 

In his report Mr. Okell states that the total number of cars is 42, the 
number in use for ordinary daily service being 27. All the cars, with the 
exception of those recently purchased, show considerable signs of wear, 
due to the hilly and crooked nature of the routes traversed, and also to 
the rough state of the track, which tends to considerably increase the 
wear through shock and vibration. Many of the truck attachments 
show signs of movements where bolted to the frames, the frames 
and parts being worn at the points. A number of bolts were 
found slack. A number of main axle springs have been broken, 
and in several instances broken springs were found in cars їп ser- 
vice. Mr. Okell suggests the desirability of trying other forms of. 
springs and of adopting a type better adapted to withstand the rough 
usage to which they are subjected. In some instances the guide bolts of 
the truck springs were bent, impeding the action of the springa, and in 
some cases check washers were missing, allowing the bolt3 freer play to 
rattle about, causing noise and wear. Many of the bearings were 
considerably worn down, and in some cases the wear had been allowed 
to go too far, so that the bearing cases had been cut into. One 
or two bottom plugs were missing from oil wells, under bearings, 
allowing the oil to escape. The chains апа rods of the brake gear 
were generally in a sound condition, but rusty- A number of cotter 
pins connecting bolts were very loose and much worn, and several were 
missing. In one instance he found the main bolt between the hand- 
brake lever and connecting rod without nut or cotter pin, so that the bolt 
could be easily lifted out. Several of the rods examined were worn at 
the points and connections and were not lubricated. Many of the gear : 
cases were found with slack bolts. All the link gear of the life guards 
and swinging gates were rusty, and the bearings were without lubrication, 
Several of the motor access doors were found with broken hinges, patched 
by pieces of wire. Some of the cable connections of the motors were slack 
and liable to shake out when the cars were running. Very many of the 
motors examined were burnt in the neighbourhood of the commutators 
through flashing over. When that took place there was a very heavy 
discharge of power through the car, and was probably the cause of many 
of the interruptions of the supply. The trolley standard was ‘connected 
through an indicating device and fuse, but the fuse was placed in an in- 
convenient position, and а number of the fuse wires were missiog. The 
electrical equipment and car wiring generally did not appear to be sub- 
jected to any regular systematic test, as there were no testing instrament s 
provided, Defects might, therefore, be in existence for some time, and 
might only be finally discovered through the breakdown of a car when іп 
service. The tools and general provision for repair work appeared to be 
inadequate for the efficient and economical management of the care. If 
the cars were to be maintained in good working, order for the full periods of 
the various loans under which they had been purchased a larger sum 
must be spent on repairs in future. The amount expended for cleaning 
and repairs during the past three years had averaged 0:934d. per car 
mile, and he estimates that а yearly sum of at least £3,230 would be 
required during the next five years. In regard to the overhead equipment, 
the smaller iron fittings and the bracket arms at the outer ends were in а 
very rusty state, small bolts and screws were considerably eaten into, and 
a number of small;finials at the end of the bracket arms were found 
with screws rusted away and were removed to prevent the risk of their 
falling into the road. On three sections the trolley wires showed con- 
siderable signs of wear, especially at the ears and fittings, and 
on the curves in the centre of the town. The town section 
now required frequent careful inspection. Some of the small iron 
bolts in the trolley wire supports were badly worn or corroded, 
and should be replaced. Corrosion was also taking placa on the 
insulation bolts. On the Peverell section portions of the wire had 
become slack, and should be tightened up, All the section insula- 
tors were in need of attention. Some should be replaced by new 
ones, and in every case vertical anchors should be fitted to relieve these 
fittings of come of the strain they now carry. Ia several places 
the guard wires were no longer required and should be taken down. 
Many of the guard wire supports were in a rusty condition, and a few 
were twisted out of place. The section pillars were in a dirty condition, 
and the inside fittings needed repair. Ме, Okell estimates that during 
the next five yeats the average amount necessary for maintaining the 
overhead work will be about £250 per annum. 

Mr. Everson’s report is, we understand, a reply to Mr. Okell's state- 
ments, many of which are challenged. 


Presentations.—Salford Tramways staff have presented ап oak 
clock, a pair of bronzes, a flower stand and a pair of vases to Mr. 
J. W. Blakemore on his marriage. 

The Rugby staff of the British Thomson-Houston Co. have pre- 
sented а cabin trunk, а pair of binoculars, a gold fountain pen, 
Kempe's “ Handbook," a silver matchbox and an illuminated 
address to Mr. W. L. Hogg, chief assistant to Mr. F. G. Smith, 
head of the generator department, on his departure for Canada. 


Railway Station Lighting.—At the meeting ofthe Great North 
of Scotland Railway Co. on Tuesday the chairman (Sir D. Stewart) 
stated that up to last year they generated electric current with their 
own plant for lighting the Palace Hotel and the Aberdeen joint 
station. The machinery was reported to require renewal, but, as 
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they received an offer from Aberdeen Corporation to supply current 
at a reasonable rate, they accepted it and decided to sell their plant. 
£4,174 represented the amount which the directors had set aside 
as depreciation on the plant and the proceeds of the sale, and there 
was no loss on it. They had also lighted their Waterloo goods yard 
and Kittybrewster shunting yard, Aberdeen, by electricity, which 
was a great improvement, the current in these cases being also sup- 
plied by the Corporation. 

St. Pancras (London).—During the quarter ended June 30 the 
electricity department sold 1,404,538 units and the receipts were 
£14,474, against 1,533,142 units and £14,748 in the corresponding 
period of 1906. The decrease is due to the lessened demand for 
current for power (280,369 units against 475,056) owing to the com- 
pletion of the construction of the tube railways in the district. 

The district auditor (Mr. Carson Roberts) in his annual report, states 
that in the electricity accounts the share of the central establishment 
charges allocated to the trading revenue appears to him to be too low by 
at least £100, the whole of the uncollected income (excluding bad debts 
written off) is shown as an asset and no provision has been made for 
bad debts which it may include (a sum of rather under £100 
should, Mr. Roberts thinks, be taken into account to cover the probable 
losses), and to some extent the incidence of the loan repayments has been 
deferred by failure to raise loans in advance of capital expenditure and 
by running an overdraft on the account. Although £18,220 had up to 
the present been transferred from the undertaking for the aid of the rate 
funds, the transfers had stripped the undertaking of any working balance 
except the reserves. Of the £35,630 appropriated as reserve, but not 
invested as such, only about £10,000 was, on March 31 last, available for 
the purposes for which it was so appropriated (after deducting the £5,000 
subsequently transferred to the rate funds), the remainder being in use 
for the purpose of meeting the revenue outgoings which ante-date the 
corresponding income. In regard to the question whether sufficient 
provision had been made for depreciation, that was (continues Mr. Roberts) 
in the first place an engineering, and, in the second, an accounts ques- 
tion, and could only be dealt with by audit in a strictly limited 
sense. As far as the Council's loan period was concerned all apparent 
charges for maintenance or renewal of plant, including costs of 
change of voltage had been charged to revenue or reserve account, and 
condemned items had been written off capital if not replaced out of 
revenue. The works had been running since 1892, and there was, 
therefore, some ground for supposing that they had reached the 
critical period in regard to special burdens arising on the renewal of 
machinery. But the chief engineer (Mr. S. W. Baynes) stated that, 
beyond the special item for the replacement of an engine condemned by 
injunction on account of vibration, which had already been to a 
considerable extent provided in the accounts on which he (the auditor) 
was reporting, he (Mr. Baynes) did not anticipate any unu3ual burden 
from that source. There could be no doubt that the delays in raising 
loans to meet the capital expenditure and the consequent postponement 
of loan-repayments had considerably relieved the revenues of some of 
the past years, but of late this had been reduced to small proportions, 
The charge for street lighting was at the rate of 11d. per unit for current 
including distribution, but excluding cost of maintaining and providing 
lamps, standards, &c. That was in his (the auditor's) opinion a fair rate 
of charge. 

School Lighting.—The Gellygaer (Glam.) School Managers have 
asked Messrs. Guest, Keen & Co. for terms for supplying electricity 
for lighting the local schools. 

Shoreditch (London).—Hoxton baths are to be re-wired at a 
cost of £102. 10s, Application is to be made to the L.C.C. for 
sanction to borrow £6,444 to cover cost of extensions of mains and 
laying service pipes already carried out. Two arc lamps, in place 
of three gas lamps, are to be used for lighting Whitmore canal bridge. 


Southampton.—4At the meeting of the Corporation last week an 
unsuccessful attempt was made to place the electricity supply and 
tramways departments under separate committees. 

Ald. ExANUEL said he had been on the Electricity committee since it 
was first formed, and had had experience of the work, and there had 
always been friction between that committee and the Tramways com- 
mittee, while there there was no unanimity. Since the two committees 
had been amalgamated everything had gone on as smoothly as possible, 
and had worked well, without any desire to benefit one or the other. If 
they were to make a change was the borough electrical engineer and 
tramways manager (Mr. Н. F. Street) to have a reduction made in his 
salary of £200 per annum, and another manager to be appointed at £400 ? 
If so, they would increase the expenses by having two managements. 

The proposal to form two committees was rejected by 21 votes to 17. 

Southwark (London).—The equivalent of 34,578 8 c p. lamps is 
now connected to the mains for lighting and 13,679 8 c.p. for power, 
а total increase during the vacation of 477 8 c.p. lamps. 


Steam Turbines for the Lusitania.”— Messrs. John Brown & 
Co., builders of the turbines for the Lusitania," acquired a licence 
from Messrs. Willans & Robinson to enable them to use the special 
method of building up the blades in sections, which patent forms so 
important a feature of the Willans-Parsons turbine. Нег sister 
ship, the ‘‘ Mauretania," the turbines for which have been built by 
the Wallsend Slipway Co., also employs this method of blading, 
and in the case of this ship the blading was manufactured by Messrs. 
Willans & Robinson. It should be noted that with both these ships 
the turbine rotors and casings had already becn made when it was 


decided to adopt Messrs. Willans & Robinson’s method of blading: 
consequently the channel-section shrouding, into which the ends 
of the blades are riveted—another feature of the Willans-Parsons 
turbine—which necessitates a slightly increased diameter of the 
casing, could not be adopted in the blading of either of these ships, 
It is, of interest to note that since the introduction on a commer- 
cial scale of this method of building up the blades in sections other 
turbine builders (including Continental manufacturers) have copied 
st oma by wiring together the necessary blades and dividing 
caulking pieces by stringing blades and caulking pieces alternately 
on а wire, sufficient in number to make up а given segment. The 
result (Messrs. Willans & Robinson point out) can, however, sc: r ely 
be claimed to be as mechanically perfect as the principle on which 
the “ Lusitania " and the “ Mauretania " blading has been built. 


Swindon.—The Council have authorised the Electricity and 
Tramways committee to undertake the sale of electric lamps to 
their consumers at retail market prices, and the borough electrical 
engineer (Mr. К. С. Grubb) has been instructed to advise customers 
on electric lighting matters generally. A specification for the wiring 
of consumers' premises is being prepared by Mr. Grubb. 


Tramway Strikers and Private Bill Legislation —For some 
time past there has been a strike of the tramway employés of the 
Musselburgh & District Electric Light & Traction Co. 

The company refused to grant the demands of the men, and proceeded 
to fill up the vacancies caused by the strike. At & meeting on Tuesday, 
Mr. J. A. Seddon, M.P., addressed the tramway men, and in regard to the 
strike said that, while it was true the numbers of the strikers had de- 
creased, and perhaps the company were beginning to crow over a victory, 
it was merely the close of a skirmish. He said that the battle with the 
parent company would be fought on the floor of the House of Commons 
when next the parent company asked for Parliamentary powers for their 
enterprises. 


Wednesbury.—An inquiry was held here last week into the 
Council's application for sanction to a loan of £10,000 for electricity 
supply. 

The town clerk (Mr. THos. Јӧмев) explained that the Corporation oon. 
sidered the time had come when they should have their own electricity 
undertaking. They were at present taking energy in bulk from the Mid- 
land Electrical Corpn. for Power Distribution, but the mains belonged to 
the Corporation and they had now only to instal their own plant. 

Mr. HATwanp, on behalf of the Midland Co., opposed the application, 
urging that it would not рау the Corporation to generate their own elec- 
tricity, and he pointed out that in the event of the Corporation generating 
their own current the present agreement between the company and the 
Corporation would be liable to be determined. The reault of that woald 
be that there would be three concerns which would have the power to 
supply electricity in Wednesbury—the Corporation, the Midland Co. and 
the Mond Gas Co. 


Wigan.—The electrical engineer (Mr. J. Slevin) is preparing à 
report on the advisability of closing the Pemberton station and using 
it as a sub-station. 


Willington.—The Council recently asked the County of Durham 
Electrical Power Distribution Co. for terms for the supply of elec- 
tricity, partly by overhead and partly by underground mains. The 
company offer to give supply by overhead mains at 31d. per unit 
less 5 per cent. 


Workhouse Lighting.—At the last meeting of Hammersmith 
(London) Guardians the consulting engineers (Messrs. J. & J. 5. 
Enright) forwarded a copy of certificate granted by them to W. J. 
Fryer & Co. as to the completion of their electric lighting contract. 

essrs. Enright also sent a long letter giving particulars of farther 
deductions from Messrs. Fryers’s account. As to the “ fiex” fittings, 
about which so much was heard at the recent inquiry, Messrs. E 
state that the substitution of tubular fittings would cost £700 extra, 0 
double the amount which the flex fittings cost. Had the tubular system 
been installed in the first place they urge that they would have been 
accused of extravagance. 


Yardley.—The Council, who have decided to put into force the 
terms of their provisional order, 1904, have agreed to purchase the 
local generating station of the British Electric Traction Co. for 
£12,500 and to give a supply of electricity for lighting and power. 

By the terms of the agreement the Council undertake to remove ві 
their own cost, the entire plant from the company's premises within 1 
months from the date upon which the L.G. Board and the Boardof Trade 
give their consent. The company agrec to take from the Council the whole 
of the electricity required for the tramways now owned or which shall be 
owned by them within the district of Yardley during the unexpired iem 
of the agreement of Dec. 17, 1902, at 1d, per unit (direct current) net i 
the Counsil’s station at Hay Milla оп the company's side of the switch- 
board at 500 volts, this price to be subject to revision оп the compans 
giving the Council three months's notice before the expiration of seven 
years, and thereafter at the end of every five years. The Council ander- 
take to feed into the company’s existing cables, and to bear any ad 5 
tional cost in altering or increasing the length of the cables. The 
company agree not to bring in or establish (direstly or indirectly) x 
other electric supply in Yardley for any purpose whatever during i d 
period of the agreement, unless from auy cause whatever the Counci | 
unable to supply electricity to the company. It is assumed that the com 
pany will require 600,000 units per annum. 
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Electro-Harmonic Society. Particulars are issued of the 1907-8 
season of this Society, which opens with a smoking concert in the 
King’s Hall, Holborn Restaurant, London, on the evening of Friday, 
Oct. 4. In consequence of the inadequacy of the accommodation 
in the King’s Hall, it has been decided to hold the last two concerts 
(a ladies’ night and a smoking concert, the former on Feb. 21 and 
the latter on March 27) in the new St. James’s Hall, Great Рогі. 
land-street, London, W. Should the experiment prove successful, 
and an increased membership justify the heavy extra expenditure 
involved, it is probable that the future concerts of the Society may 
be held in this new hall. The membership of the Society now 
numbers nearly 600. 

Marriages.— At St. Martin’s Church,‘ Roath, Cardiff, on the 12th 
inst., the wedding was solemnised of Mr. S. B. Haslam (of Messrs. 
Haslam & Shontheil, engineers, Cardiff) and Miss Eleinor Madeleine 
Richts, youngest daughter of Mr. Т. H. Riches, J.P., locomotive 
superintendent of the Taff Vale Railway, and president of the Insti- 
tuticn of Mechanical Engineers. 

Mr. A. E. Uttley, government electrical engineer of Rhodesia, 
who has for the last few months been on а visit to this country, was 
married on the 11th inst. to Miss Gertrude M. Lunn, of Lea, 
pos Mr. and Mrs. Uttley sailed for South Africa on Saturday 

ast. 


ELECTRICITY SUPPLY ACCOUNTS. 


Bath.—The report and accounts of the electricity department 
for the year ended March 31 last were presented to the Council on 
Tuesday. 

Receipts for current for light and power sold to private consumers were 
£12,801, against £12,411 in 1905-6, and from public lighting £4,390, 
the total income being £18,564, against £18,148. 1,136,553 units were 
sold, against 1,050,588. Expenditure was £10,473, against £9,915; coal 
cost £257 more, distribution £236 more (nearly all in respect of main- 
tenance and renewals of mains) and renewals and maintenance at the 
works £86 more. Gross profit was £8,090, against £8,233. Interest and 
sinking fand amounted to £9,530 (nearly £1,000 more than last year) 
and the deficit is £1,440. On capital account £162,195 has been sanc- 
tioned, and £158,697 has been raised. 

In moving the adoption of the report and accounts the chairman of 
the Electric Lighting committee said the committee had always realised 
that about this period in the history of the undertaking they would be in 
а position of severe financial stress, because the increased profits would 
not meet the increased capital charges. They had, however, to face un- 
foreseen difficulties. He did not think tbe profits of the undertaking 
would ever relieve the rates in Bath, but he saw no reason why it should 
ever be a charge on the rates. They proposed to utilise a certain sum 
in reserve to reduce the deficit on the year, and to carry the remainder 
of the loss forward to the current year, the accounts for which he thought 
would about square themselves. He denied that the accounts had been 
kept back for fear of disclosing the deficit to the syndicate who had 
sought to acquire the undertaking, When they realised what the loss 
on the year would be Mr. Schenk was at once apprised of it. He had no 
doubt as to the final completion of the sale of the undertaking, which 
would have to be completed by March 31. If the sale did not go through, 
there was a deposit of £2,500 which would be forfeited and become the 
property of the Corporation. 

The report was adopted. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

The directors of the Metropolitan Railway Co. invite tenders for 
supply of general stores during 12 months ending Oct. 31, 1908, 
Manufacturers and others desirous of tendering should apply to the 
secretary (Mr. R. H. Selbie), 32, Westbourne-terrace, London, W., 
for forms. The company’s requirements include electric wires, 
cables, lamps, carbons, fuses, ebonite battery jars, zincs, &c. 
Patterns and samples wil be on view from Sept. 80 to Oct. 5 in- 
clusive. "Tenders to the Secretary by 10 &.m. Oct. 7. See also an 
advertisement. 

West Ham Corporation invite tenders for supply and delivery of 
indiarubber-covered wires and cables for tho six months ending 
March 31. Forms of tender, &c., from the engineer and manager 
(Mr. A. Hugh Seabrook), 84, Romford-road, Stratford, E. "Tenders 
to the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, 
E., by 4 p.m. Oct. 8. See also an advertisement. | 

Tenders are invited for the supply of 466 d.c. and 200 ac. 
meters for the city of Melbourne (Victoria) electricity department. 
Specifications from the agents for the City Council, Mellwraith, 
McEacharn & Co. Proprietary (Ltd.), Billiter-square-buildings, 
London, E.C., to whom tenders by noon Oct. 4. See also an 
advertisement. 

London County Council invite tenders for the manufacture, 
delivery and erection of three electrically-driven boiler feed pumps, 
each of 9,000 gallons per hour capacity, at the tramways electricity 
station, East Greenwich. Tenders to the clerk of the Council (Mr. 


G. L. Gomme), County Hall, Spring-gardens, S.W., by 11 a. m. Oct. 8. 


Maidstone Corporation want tenders by Oct. 7 for supply and 
erection of seven electric motors and centrifugal pumps, motor- 


. driven air ejectors, cranes, switchboard, starting switches, &c., and 


a complete electrio-light installation, for the sewage disposal works. 
Plans from Mr. G. К. Strachan, 9, Victoria-street, London, S.W. 


Dublin Lighting committee invite tenders for supply of 500 alter- 
nating-current single-phase meters and 100 three-phase meters. 
Tenders to the Chairman of the Committee, 3, Cork-hill, Dublin, by 
noon Sept. 80. 

Dundce Electricity committee want tenders by first post Sept. 80 
for supply of two turbo-alternators, condensing plant, water-tube 
boilers, mechanical stokers, economisers and coal-handling plant. 
Specifications from City Electrical Engineer. 

The East Indian Railway Co. require tenders by noon Oct. 2 
for supply of 600 kw. d.c. generator. Particulars from the Secretary, 
Nicholas-lane, London, E.C. 

Portrush District Council want tenders by 8 p.m., Nov. 2, for an 
electric (or gas) lighting installation. Specification from Mr. John 
Woodside, Ocean-buildings, Belfast. 

Glasgow Corporation want tenders by 10 a.m., Sept. 24, for supply 
of 2,000 tons of tramrails and 25 tons of fishplates. Specification, 
&c., from Mr. Jas. Dalrymple, 46, Bath-street, Glasgow. 

Southampton Corporation require the loan of а steam dynamo 
(about 200 kw.) for about four months. Particulars to be sent to 
the Borough Electrical Engineer. 

Croydon Council want tenders by 11 a.m. Sept. 30 for supply and 
erection of an overhead runway at the electricity works. Forms of 
tender from the Electrical Engineer, Factory-lane, Croydon. 

Tenders are invited for additions to the existing common battery 
equipment at G.P.O., Sydney (N.S.W.), comprising five additional 
subscribers’ sections, one junction line section, extensions to main 
frame, intermediate frame, relay racks and power plant (tenders 
by 2:30 p.m. Oct. 9), and supply of 1,000 wall and 100 table common 
battery telephones ешек by 2:80 p.m.'Dec. 11). Tender forms 
and specifications from the Electrical Engineer, G.P.O., Sydney, 
the G.P.O., Melbourne, Brisbane, Adelaide, Perth and Hobart, or 
the Australian Commonwealth Offices in London, 72, Victoria- 
str.et, S.W. | 

The Deputy Postmaster-General, Sydney, N S.W., also wants 
tenders (by 2:30 p.m. Oct. 80) for supply of copper wire, &c. Speci- 
fications, &c., from the Commonwealth Offices, 72, Victoria-street, 
London, S. W. | 

The Deputy Postmaster-General, Melbourne, Victoria, wants 
tenders by 3 p.m. Nov. 12 for supply cf 6,000 dry cells. Specifica- 
tions may be obtained at the Commonwealth Offices in London, 72, 
Victoria street, S.W. 

Tenders are wanted by Oct. 1 by the Swedish State Telegraph 
Department for supply of insulators, wires, &c. Further particulars 
from the Board of Trade, 73, Basinghall-street, London, Е.С. 


Antwerp Municipal Council want tenders by Nov. 11 for supply 
and erection of 80 ton electric crane for the new docks. Deposit of 
7,000 fr. (£280) required. Specifications from the Hótel de Ville, 
Antwerp. 

TENDERS RECEIVED AND AOOBPTED. 

The Metropolitan Asylums Board received 10 tenders (varying in 
amount from £175 to £400) for alterations to the fire alarms and 
telephones at the Gore Farm upper and lower hospitals, and the 
lowest, that of the Electrical Engineering & Maintenance Co., was 
accepted. The engineer-in-chief's estimate was £180. 

Worksop Council have accepted the tender of W. T. Glover & Co. 
for cables and joint boxes at £1,391. Os. 5d. 

Portslade Council have accepted the tender of the G.P.O. for the 
installation of fire bells at £20. 12s. 6d. per annum for 10 years. 

Windsor Council have accepted the tender of F. A. Greene for 
supply of battery plates at £20. 

The Postmaster-General’s Department, Sydney, N.S.W., have 
accepted the tenders of Rabone, Feez & Co., for g.i. wire; Zwicker, 
Todd & Co., for white porcelain insulators ; Clyde Engineering Co. 
and J. T. Jay, for c.i. brackets; Siemens Bros. Dynamo Works, for 
soldering solution ; British Insulated & Helsby Cables, for copper 
wire and copper binding tape; R. J. Connelly, for main battery 
outer cells, cups and balloons; R. B. Hungerford, for subscribers’ 
indicators, Western electric switchboards, iron-clad ring-off indica- 
tors, spring jacks, metallic plugs and order wire and ringing and 
listening keys; Paton & Russell, for head, double-pole receivers and 
stop watches. 

Cable Contracts.—The following tenders have recently been 
obtained by Messrs, Johnson & Phillips :— 

Grimsby Electricity committee, for supply of cables for next two years. 

Derby Electricity department, for'supply of Paterson's vulcanised 
bitumen cable. 

Directors of Loch Leven Water & Eleotric Power Co., for supply and 
erection of overhead transmission lines, including telephones, lighting 
and traction (with aluminium cables). | 

Keighley Corporation for supply of Paterson’s vulcanised bitumen cable. 
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BUSINESS NOTIOES. 


On and after 80th inst. the London office of the Western Electric 
Co. will be at Norfolk House, Victoria Embankment, W.C. The 
company’s P.O. telephone number will remain Central 2889, but 
the National number will be Gerrard 5349. | 


Mawdsley’s (Ltd.), Dursley, Glos., have appointed Mr. D. С. 
Bate, 40, Brazennose-street, Manchester (telegrams, Zonal Man- 
chester; telephone, 5602), their agent for Lancashire and district ; 
and Messrs. D. M. Malloch & Co., 50, Wellington-street, Glasgow 
(telegrams, Cryselco Glasgow ; telephone 2175), their agents for the 
West of Scotland. 


Messrs. Imeson Bros., Finch & Co., Stockton-on-Tees, have taken 
over the sole agency for Great Britain of the American Sun Electrio 
lamp. 

Harry Lewarne and Ernest John Swift, trading as the Victoria 
Garage & Electrical Co., St. John-street and Parkside, Coventry, 
. have dissolved partnership. Debts by Mr. Swift. 


BANERUPTOIBS, LIQUIDATIONS, &c. 


In the bankruptcy of Andrew Matson, electrical engineer, 10, 
Hardwick-terrace, Stockton-on-Tees, the first meeting of creditors 
will take place on Sept. 24 at 8, Albert road, Middlesbrough, and the 
public examination on Oct. 23 at the Court House, Stockton-on-Tees, 


A supplementary dividend of 2s will be payable on Sept. 25 at 
the O.R.’s, Wolverhampton, in the bankruptcy of G. Aaron Benton, 
electrical engineer, Shareshill, Staffs., formerly of 8, The Exchange, 
Muswell Hill, Middlesex. | 


Electro-Chemical Works for Sale.—The extensive buildings, 
plant and machinery belonging to the Scottish Cyanide Co. (Ltd.), 
with offices, foremen’s houses, and large water power at Loven, Fife- 
shire, are for sale. The grounds are about 133 acres, of which 2 acres 
are covered by buildings, and the water power (about 280 н р. from 
the river Leven) can be increased. The machinery has been very 
little used, and comprises 10 Lancashire boilers, four Willans triple 
expansion engines (each of 800 н.р.), eight Mather & Platt low-ten- 

sion alternators, condensing plant, Green's economisera, four 

„ Achilles" water turbines, 15 electric furnaces with mechanical 
discharge complete, three Dowson gas producers, gas plant, &:., 
sight filter presses, six vacuum filters and two vacuum evaporators, 
Linde refrigerating plant, distillation plant, dynamos, electric motors, 
hoists, blowers, &c. The works have ample railway sidings, and are 
conveniently situated and compactly arranged. Can be seen at any 
time by appointment on orders from Messrs. Davidson & Syme, W.S., 
28, Charlotte-square, Edinburgh, or Mr. Robert B. Lawrie, manager 
and secretary of the company, Kirkland Works, Leven, Fife, with 
either of whom tenders are to be lodged before noon, Sept. 30. See 
also an advertisement. 


Sales by Auction.— Messrs. Walter Phelps & Son are instructed to 
sell by auction on the premises, St. John’s House, Little Sutton- 
street, Clerkenwell, London, E.C., on Tuesday, Wednesday and 
Thursday, Oct. 1, 2 and 3, at 10:30 a.m., the whole of the very ex- 
tensive letterpress and litho printing plant and machinery, together 
with 29 electric motors (530 volts), each with starting switch and 
resistances, all in good running order and driving the whole of the 
machinery in the extensive works of Messrs. Gilbert & Rivington ; 
also the works telephonic installation of 18 instruments. Catalogues 
from the auctioneers, Warwick Chambers, Birmingham, and at 
place of sale. See also an advertisement. 


Messrs. Jno. W. Morley & Co. are instructed by the executors of 
the late T. W. Heath to sell by auction, at the Motor Garage, 20, 
Avonmore-road, West Kensington, London, W., on Sept. 24 and 
two following days, at 11 a.m., the surplus stock and miscellaneous 
plant and (finished and unfinished) high-class furniture, electrical 
accessories and lamps, electric light fittings, bells, &c. On view on 
Monday. Catalogues on the premises and at the auctioneers’ offices, 
176, Earl's Court-road, S.W. See also an advertisement. 


fale of Old P.O. Stores.—Tenders are invited for the purchase 
of about 25 tons of gutta-percha, about 100 tons of copper, about 
110 tons of lead and а quantity of other metals, i.r. covered copper 
wire, tools, glow lamp tops, &c. Forms of tender from the Con- 
troller of Stores, G.P.O., 17-19, Bedford-street, Strand, London, 
W.C. "Tenders until 10 a m., Oct. 9. See also an aivertisement. 


Plant, &c., for Sale.—Messrs. Fielding & Platt, engineers, 
Gloucester, have for sale a second-hand 90 в.н.р. Fielding suction 
gas engine, electric lighting type. See advertisement. 

Messrs. Matthews & Yates (Ltd.), Swinton, Manchester, have a 
few electric fans with open type motors for sale. 


Premises to Let.—Mr. Adams, Gattens, Hockley, Essex, has 


Agencies Wanted.—A Canadian firm, experienced in the 
engineering and allied trades and about to open an office in Mon- 
treal, would be willing to act as agents for British manufacturers of 
electrical and mechanical apparatus. Further information from the 
Canadian Government City Trade Branch, 73, Basinghall-street, 
London, Е.С. 


Army Contracts.—Manufacturers who desire to be invited to 
tender for Army requirements should address the Secretary, War 
Office, London, S.W., by letter, stating the particular articles which 
they manufacture and the names of at least two well-known firms or 
public bodies who have purchased from them and are in a position 
to certify as to the quality of their productions. Tenders for specified 
quantities of goods are invited from time to time as required, and 
the articles purchased include chemicals, clocks, clectrical stores, 
fuses, lamps and lanterns, indiarubber goods, oils, paint, scientific 
instruments, tools, traction plant, wires, &c. Firms whose names 
are on the War Office list need not apply. An advertisement gives 
some further particulars. 


More “ Lundberg” Specialities.—We have already referred to 
a number of the more recent introductions of Messrs. A. P. Lundberg 
& Sons in the way of switches, blocks and connections, and we may 
take the opportunity of the forthcoming issue of а new Lundberg list 
to complete our notice of these patented articles. 

In the accompanying illustrations, Fig. 1 shows a two-way typ: 
“ Tripin Combination." Ву the aid of this device ordinary single-way 


Fia. 2. Fio. 4. 


switches, as at present fitted near the door of a room, may be replaced 
without alteration of the wiring, and a flexible with a two-way pear switeh 
attached taken to any desired position, thus allowing control of lamps 
from either fixed or extension switch as desired. A single-way type ol 
this switch is also made. Fig 2 shows a type of switch for fitting under 
the bases of portable lamp standards. It is made in both single and 
two-way types, and can be so fitted that only the handle need 
be in view at the edge of the lamp standard base. Fig. 3 illustrate: 
Wynn's door bolt, a flat type of switch which conveys its owt 


explanation. The next two, Figs. 4 aud 5, show respectively the 15 
and the two-way types of See- Saw pear switches, and Fig. б sae apis 
various types of Tripin" wall connection which has numerous | 


conveniently situated offices to let, suitable for engineers, metal | tions. A novel type of removable key switch is shown in F. g. 7. du 
dealers, &c. . switch cannot be easily “ picked," by its use interference by шас : 
A compact, well-fitted factory, close to the city and equipped | people is prevented. It is applicable to the 5 ampere size 0 Fi x 
with two gas engines, lathes and tools, is advortised to be let on | single and two-way switches and also the Pivot” combination. Fig 3 
lease. is a new type of arc lamp isolating switch of the tumbler type. 
-— —— — — — ше 


= - Ee aak чү uva 


to have very original views in regard to flame arcs, 
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represents a new type of tumbler motor-starting switch made in 5 and 10 
ampere sizes. It isintended for induction-type motors, in which a starting 
coil is employed, this being cut out of circuit by throwing the knob over into 
the “ full-on position after the motor is fully started. To prevent damage 
to the motor the knob is so aranget that it cannot remain in the starting 
position, but flies out automatically when the pressure of the hand is re- 
moved. Fig. 10 is a neat form of flush connection with spring flap 
made in 24 and 5 ampere capacities. Fig. 11 shows a Reverse 
door contact for strong-rooms, &o., in which contact is made when the 
button is protruding. All current-carrying parts are enclosed in vitreous 
porcelain to prevent absorption of moisture from damp walls. Fig. 12 


+ 


Fic. 11. 


Fic. 10. Fio. 12. 
shows a Tripin ” combination switch and charging plug for the con- 
venient and safe charging of small ignition cells for motor vehicles, This 
switch simply replaces an ordinary single-way switch on direct-current 
circuits without extra wiring, and allows control of the lamp circuit in- 
dependently of, or in series with, the battery that is being charged. The 
battery may be left in connection without the possibility of damage 
resulting | 
Gas Engineers and Flame Arc Lamps.— Gas „ appear 
or at a recent 
meeting Mr. J. H. Canning (of Newport) stated that flame ares threw 
off {poisonous fumes, became corroded by the volatilised salts con- 
densing on the mechanism, burned costly carbons, and emitted a 
light of unpleasant hue. The Ediswan Co states that their Ediswan- 
Carbone white flame type throws off no poisonous fumes, does not 
corrode, burns pure 1 of an inexpensive type, and gives a light 
the spectrum of which is exactly similar to daylight. Mr. Canning 
may fairly be invited to visit the Ediswan showrooms and become 


acquainted with this lamp. 


CATALOGUES, &c. 


Motor Starlers.—Particulars of improvements in design and 
reduction in price of Ward-Leonard motor starters are furnished in 
an illustrated pamphlet issued by Geipel & Lange. Some illustra- 
tions are given in our Industrial Supplement this issue. 


‘© Liverpool ” Cables.—A substantial publication reaches us from 
the Liverpool Cable Co., dealing with the complete range of its pro- 
ducts in First Quality and non-association cables. The book is 
prefaced by some 10 pages of useful tables of stranded and solid 
conductors and extracts from the I.E E. wiring rules. Cables and 
wires for motor car work are catalogued in а special section. The 
pages are thumb indexed, and we understand that the list will be 
forwarded to engineers interested on request. 


Dynamos and Motors. —The Wilson- Wolf Engineering Co. (Ltd.), 
Bradford, are issuing & useful list of dynamos and motors for direct 
currents. It contains complete specifications of the machines dealt 
with and numerous illustrations of standard types. Motors are built 
from quite small sizes—4'; Н.Р. up to 20 H.P., and dynamos from 
0:25 kw. to 12kw. 

Instruments.—** Castle ammeters and voltmeters and portable 
testing sets are described, illustrated and priced in a pamphlet just 
issued byJ. Н Holmes & Co. These instruments are of the moving- 
coiltype. . | 


Fittings, €c.—The latest pamphlets issued by the Electrical Co. 
(Ltd.) are No. 248, on inexpensive cord pendants, 249, dealing 
with hand lamps, 250 with motor car inspection lamps, and No, 251 
with Louis XV. fittings. 

Telephones.—Messrs. J. McMillan & Co., Clun House, Surrey- 
street, London, W.C., send us a handsome publication dealing with 
the telephone products of the Elektrisk Bureau (Ltd.), Christiania. 
The catalogue is divided into 12 sections, each of which is devoted 
to special telephone apparatus and materials. 

Fire Tests.—The Safety Non-Explosive Reservoir Co. (Ltd.), 
Alderman’s Walk, London, E.C., is distributing copies of Red Book 
No. 122 of the British Fire Prevention committee, dealing with fire 
tests with petrol tanks, Tramway managers running motor omni- 
buses should secure a copy, and if possible arrange to attend the 
demonstration at St. John’s Wood on the 25th inst. Invitations 
will be issued on request. 


Nicholson's Bulletin.— This is tbe title of a put lication issued 
only to the trade by R. J. Nicholson & Co., Macdonald’s.lane, Man- 
chester, for the express purpose (to quote from the first issue) “ оѓ 
explaining the Ideal” products more fully than we can in cata- 
logues, and to offer suggestions in matters connected with self-con- 
tained electrical plants for country lighting.” 


pressors is now being sent out by Reavell & Co. (Ltd.), Ipswich. 
Those of our readers who are visiting the Olympia Exhibition will 
find several interesting exhibits of these compressors at the com- 
pany's stand in the main hall. 


* Installation News."—We may well describe the September 
issue of this publication as the special Northcote” number. It 
mainly applauds the Wholesale Electric Traders' scheme of that 
versatile gentleman. | 


Exports of Blectrical Goods and Apparatus.—The followin 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including стар and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 11 to Sept. 17, with the ports 
of destination :— 

Africa—Alexandria, £31; Cape Town, £69; Delagoa Bay, £27; 
Durban, £1,044 (including £108 telegraph material); |Kilindini, £11; 
Mombasa, £27; Port Elizabeth, £96. Argentina—Buenos Ayres, £6,645 
(including £3,895 telegraph material) Australasia—Adelaide, £73; 
Auckland, £443; Fremantle, £1,488 ; Launceston, £50 ; Lyttelton, £151; 
Melbourne, £327; Perth, £544; Sydney, £954 (including £28 telegraph 
material); Wellington, £166 (including £182 telegraph material). 
Burma—Rangoon, £23. Canada—S8t. John's, £77; Toronto, £694. 
Canary Islands, £10. Ceylon—Colombo, £142, Cuba, £518 (telegraph 
material) France—Boulogne, £183. Germany—Bremen, £713 ; Ham- 
burg, £157. Gibraltar, £26. Holland—Amsterdam, £184; Rotterdam, 
£161. Hong Kong, £978. India—Bombay, £1,904; Calcutta, £1,000; 
Madras, £48. Italy—Genoa, £213 (including £20 telegraph material). 
Japan—Kobe, £960; Nagasaki, £10; Tokyo, £175 ; Yokohama, £3,159. 


Air Compressors.—A bares ba catalogue of Reavell air com- 
M 


Madeira, £18. Malta, £52 (including £27 telegraph material). Мехісо— 


Salina Cruz, £2,601. Russia—St. Petersburg, £236. Spain—Vigo, 
£33 (telegraph material) Straits Settlements —Penang, £27 ; Singapore, 
£43. U.S. 4.—Вовіор, £180; New York, £540 (telegraph cable). Total, 
£27,206, against £43,180 in the corresponding week last year (Sept. 
12 to 18). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


М№оте. — The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompaníes application, an asterisk is affized. 

July 8, 1907. 
15,019 Совк. Double action sanding apparatus. 
15,620 PiLLING & KL TRE. Apparatus for the automatic regulation of 
dy namo-electric machinery. 
15,654 EBERT. Systems for controlling electrical devices. * 
15,656 DaLEv X DALEY. Automatic station indicators for electric railways. 
15,642 Ross. Collecting current for electric trams or railways. 
15,646 JouwsTON. Insulation of submarine cables. 
15,648 BRUNCEEN. Regulating starter for single and polyphase induction 
motors. | 
15,692 Baker. Manufacture of metallic sodium by electrolysis. 
15,693 Bager & HawoRTH.. Manufacture of metallic eodium by elec- 


trolysis. 

15,715 ScHvER. Arc lamps. 

July 9, 1907. 

11,853/a06 Jounson. (Felten & Guilleaume-Lahmeyerwerke A.-G.) Com- 
pensating load variations in electrical installations. (Date 
applied for, 21/5/06.)*t | 

15,751 TANNER & CLAREMONT. Improved high-tension cable.* 

15,755 ANKER. Earguard with holding attachment for telephone receivers.* 

15,769 BEECBER. Electrical railway systems.“ 

15,789 Ералв. Receiving instruments for telegraphy. 

15,798 KuzEL. Incandescent lamp with U or V-shaped supported metal 
filaments. (Date applied for, 51/5/07.)* t 

15,709 Pore. Manufacture of incandescent lamps. 

15,810 PraNSTIEHL. Sectional induction coils.* 

15,813 Warwick Macuinery Co. (G. E. Co., U.S.) Bucket wheels for tur- 


bines. 
July 10, 1907. 
15,820 SomERVILLE. Permanent magnet generator. 
15,824 SchwARTZ & MgTCALFE. Incandescent lamps. 


15,880 FENNELL X Perry. Mould for casting accumulator grids. 


15,834 La Cour. Induction motors and starting, connecting up and 
controlling the speed of combinations of same operated from a 
single-phase supply.” | 

15,841 Tanpy. Locating and telephonic device for submerged submarine?. 

15,846 FENNELL X Perry. Electrical distribution. 

15,847 Mountain & Gisson & G. LAURIR-WALKER. Axle-box suspension 
devices. 

15,857 GiRDLESTONE & THORKELIN. Arc lamps.“ 

15,878 Зікмикз Bros. & Co. & Grimston. Electrically controlled selective 
switch. 

15,904 Евкврїнє. Rail joints. (Date applied for, 11/7/06.)*t 

15,907 vei Macuinsry Co. (О.Е. Co., U.S.) Bucket wheels for 
. turbines. 
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| July 11, 1907. 
15,922 Рошлт. Winch. 
15,929 Fenn. Rail joints.“ 
15,951 HANSEN. Stands for table telephones. 
15,946 Suaw. Rail joints.“ 
15,966 VANDERVELL. Electric lamps for carriages, and the like. 

July 12, 1907. 

16,027 CHALMERS & ROBERTSON. Arc lamps.* 
16,024 Tuomson. Pocket electric lamp with secondary battery. 
16,044 Harrison. Cap and holder for lamps haviog more than one fila- 


ment. 

16,051 & 16,052 Sıemens Bros. Dynamo Works & PauxkeR. Dynamo- 
electric machines. 

16,053 HATFIELD & Lewis, Arc lampe. 


16,073 Милла. (Waring, U.S.) Electrically operated cloth cutting 
machines. | 
16,087 Mackenzie. (C. Lorenz, Germany.) Telephone alarm with 


attuned call.* 

16,090 В.Т.-Н. Co. (G.E. Co., U.S.) Liquid gauges. 

16,091 B.T.-H. Co. and Wapmore. Switcher. 

16,092 ALLGEMEINE ЕсєствісттАтз GES. Alternating-current machines of 
the commutator type. (Date applied for, 15/7/06.)* t 

16,098 CowprzR-CoLEs. Apparatus for electroplating." 


July 13, 1907. 
16.114 SEDDON. Steam turbines. 
16,157 ALLGEMEINE ELEKTRICITÄTS Ges. Signal operating mechanism 
and signalling aystems. (Date applied for, 14/7/06.)* t 
16,145 Вохте & PHELPs. Safely electric apparatus for lighting miners’ 
lamps. 
16,166 HicBrIELD. 
16,175 Мовалч CRUCIBLE Co. & McCourt. 
to commutator brushes. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 


7,920 JoHNson. (Fellon & Guilleaume Lshmeyerwerke Akt.-Ges.) 
Dynamo-electric machines. 

8,039 RAMBALDINI. Continuous electrolysis. (Date applied for, 5/4/05.) 

10,218 21505 Party line telephone systems. (Date applied for, 
1/5/05.) 

14,809 Davy. Arc lampe. 

14,922 RonERTs. Electrolytic diaphragms. . | 

15,178 Pixrzn. Electrical connections of motor road vehicles having 
electro-mechanical propulsion. 

15,180 Pisrer. Electro-mechanic vehicles having electric storage. 

15,200 SRONITZ & PARKES. Covers of cells. 

15,2004 Sgonitz & Parkes. Supporting plates of secondary batteries, 
(Date applied for, 5/6/06.) 

16,5104 Oxtver. Arc lamps. (Date applied for, 5/7/06.) 

15,199 Binku & PHaNix ELEcTRIO Hgatina Co. Electric vulcanising ap- 


Supplying of current to electric motors. 
Attaching flexible conductors 


ratus. 

15,615 SHARMAN & De Forest WIRELESS TELEGRAPH SYND. Amplification 
of signals produced by variation of the local currents in wireless 
telegraph receivere. 

15,711 Нохт & Sanpycrcrr Founpry Co. 
current dynamo-electric machines. 

15,839 WicHLER & RENNERT. Electric driving gear for machine tools. 

15,988 Titngy. Regulation of electric currents subject to large fluctua- 
tions of load. 

16,066 Соли. Rests for telephone receivers. 

16,265 WnaicHT. Automatic switching apparatus for use in installations 
for electrically lighting railway trains. 

16,508 Crocker  Turbines. 

16,319 Снломомт. Adjusting devices for brakes, tramway, and like cars. 

16,542 SrorHERT & Pitt and HEATH. Magaetic control appliances. 

16,590 Martin, Railway train electric lighting apparatus. 

16,747 HELLYAR & Јонмвох Secret WIRELESS TELEGRAPH & TELEPHONE 
TESTISd SYND. Keceiviog apparatus for wireless telegraph 
systems. 

17,355 FARRELL. Dynamo electric macbines. 

17,459 FELTEN X QUILLEAUME- LAHMEYERWERKE, A. G. Electrical machines 
having ilywheels. (Date applied for, 21/11/05.) 

17,617 CowrER Coes. Rapid production of elect roty pes. 

17,742 Curtis & ADaMs. Solenoid-controlled switches, 

17,946 GEORGE ANDERSON & Co (1905) & Ross. Rotary bar e'ectric-ignition. 

18,070 Jupkms. (Hutchinson.) Automobile and like electric horns. 

18,156 JoHNson. (Felten & Guilleaume Lahmeyerwerke A.-G.) Regulation 
of electrical machines. 

18,186 B.T.-H. Co. (G.E. Co, U.S.) Electric motor control. 

18,220 BnoucHaLL. Utilisation of wind power for generating electricity. 

18,279 B.T..H. Co. (Kintner.) Electric railway systems. 

18,545 Mavor and Mavor & Courson. Corea of dynamo-electric machines, 
transformers, &c., having ventilating spaces therein. 

18,516 SuiTH. Starting switches for electric motors. 

18,621 Torpa. Dynamo-electric machines with compentatiug windings. 

18,753 Lepersr. Filaments of metallic tungsten or molybdenum for 
incandescent lamps. 

18,877 B. T. H. C». (G.E. Co., U.S.) Electrie- motor control. 

18,889 Weman. Switches for telephonca. 

18,905 Ricumonp & Co., BURNETT & Lyon, 
tric lifts. 

19,005 Ескѕтагм, Hear & Миз. Oil-break electric switches. 

19,248 Снптох, Newron & Ввозн ELECTBICAL ENGINEERING Co. 
seal glanda for turbines, 


Windings for alternating 


Switch for automatic elec- 


Liquid 


19,595 HaLLETT. Operating railway or tramway pointe or switches. 

19,411 Cowrer-CoLes. Electrodeposition of alloys. 

19,627 MATHZR & PLATT. (Rosenberg.) Self- regulating dynamo-electric 
machines. 

19,690 Hrast & Gunner. Effecting junctions between main and main 
and branch cables in conduit junction boxes without soldered 
joints. 


CITY NOTES. 


—p á— 

MEMORANDA (Sept. 19).—Bank rate 44 per cent. (since Aug. 15,1907) 

Price of silver 31/4 —31,,d. per og. Oonsols 82—824 for money, 82,,— 

82,5, for account; 24 per cent. annuities 8 8. Consols Pay Day, 

Oct. 3; Stocks and Shares Continuation Days, Sept. 25 and Oct. 9; 

Ticket Days, Sept. 26 and Oct.10; Pay Days, Sept. 27 and Cet. 11; 
Mining Share Carry.over Day, Sept. 24. 


AMERICAN TELEPHONE & TELEGRAPH CO.—The directors have 
declared a quarterly dividend of 2 per cent. 


BRITISH ALUMINIUM CO. (LTD.)—Dividends at the rate of 7 per cent. 
are announced on the preference and ordinary shares. 


BRITISH INSULATED & HELSBY CABLES (LTD.)— Warrants for the 
interim dividend to June 30 on the ordinary shares have been posted. 


DICK, KERR & CO. (LTD.)—The directors’ report for the year ended 
June 80 states that the profits earned during that period amounted to 
£80,475 178. 7d. Out of this sum has been paid debenture interest and 
trustees’ fees, and the sum required to provide for premium payable on 
redemption of present debenture stock has been reserved, These items ab- 
sorb £13,112. 9s. 6d., leaving £67,863. 83. Id., added to £56.076. 15s. 11d. 
brought forward. making £123,440. 4s. The dividend on the 6 per cent. 
preference shares requires £18,800, and а dividend of 10 per cent. is 
declared on the ordinary shares (tax free), absorbing £26,000, leaving 
£19,140. 48. to be carried forward. The directors consider the result o! 
the twelve months’ trading very satisfactory, in view of the severe com. 
petition which has prevailed, the greatly increased cost of all raw mate- 
rials and the advance in the cost of labour. The directors do not consider 
it necessary to make any further additions to reserve at the present time, 
and have therefore increased the amount carried forward by the balance 
of this year's profits (£23,063. 8s, 1d.), making the total profits carried 
forward to next year £79,140. 4s. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)— The directors have decided to 
pay, in addition to the dividend at the rate of 10 per cent. per annum on 
the preference shares, an interim dividend at the rate of 4 per cent. per 
annum (tax free) on the ordinary shares, both for the half-year ended 
June 30, and payable on Oct. 1. 

DIRECT WEST INDIA CABLE CO. (LTD.)—The directors’ report for the 
year ended June 30 states that the net profit was was £2,098. An interim 
dividend of 3 per cent. has already been paid, and the directors now 
recommend a further similar payment, leaving £298 to be carried 
forward. The disastrous earthquake at Kingston, Jamaica, on Jan. 14 
last caused the interruption of the Turks Island-Jamaica section of the 
company's cable until Feb. 23 and the Bermuda-Turks Island section was 
also interrupted from March 14 to April 7, probably due to similar earth 
disturbances. The balance at credit of revenue account, which was last 
year increased to £36,124, has been debited with the £7,276 expended їп 
repairs during the year and credited with £298 surplas revenue of 
pas year. The report and accounts were adopted at the meeting yester- 

у. 

EASTERN TELEGRAPH СО. (LTD.)—This company announces the pay- 
ment on Oct. 15 of a dividend at the rate of 34 per cent. per annum 
(less tax) on the preference stock for the quarter ending Sept. 30. and the 
second quarterly interim dividend of 1} per cent. on the ordinary stock 
(tax free) in respect of profits for the year ending Dec. 31, 1907. The 
анте books of the ordinary stock will be closed from Oct. 7 to 14, in- 
clusive. 


GLOBE TELEGRAPH & TRUST CO. (LTD.)—The directors announce à 
quarterly interim dividend of 3s. per share on the preference shares aod 
2s. per share on the ordinary shares. 


HALIPAX & BERMUDAS CABLE CO. (LTD.)—At the meeting yesterday 
the directors reported that the net profit on the past year’s working was 
£3,182. The directors recommend a further dividend of 24 per cent, 
making 5 per cent. for the year, leaving £682 to be carried forward. For 
the first time after 16 years’ uninterrupted working, the company’s cable 
developed a fault which last October had to be cut out at the cost of 
£2,094. The business of the year was further adversely affected by the 
earthquake at Jamaica, which severed the Direct West India Co.’s cable, 
and which was unable to supply through messages from Jan. 14 to Feb. 
23, and later by the interruption of the Bermuda-Tarks Island section 
from March 14to April 7. The balance to credit of revenue, which was 
last year increased to £18,010, has been debited with the £2,094 expended 
in repairs during the year and credited with £682 surplus revenue of the 
past year. The report and accounts were adopted. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee bare 
appointed Sept. 27 a special settling day in вогір (fully and partly paid. 
for £200,000 44 per cent. perpetual consolidated mortgage debenture 
stock of the Shawinigan Water & Power Co., and have ordered £200,000 
partly-paid scrip of the same company, and a further issue of £67,000 
first mortgage 4 per cent. £100 prior lien gold bonds of the Hontreal Water 
dt Power Co. to be quoted. The committee have been asked to allow 
$158,661,800 $100 capital stock of the American Telephone & Telegraph Со. 
to be quoted, 


— 
— 
— — 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


(a) These 5 are with the corresponding period last year 
t Minus 5 days. 1 Minus 3 days. 


* Partly electrical. 


RECEIPTS. 
4$ 
Inc. 
Line. ег E or Dec. 
E (a) 
4 
Aberdeen Corporation ...... | Pepe 11 1,585 | = 144 
Airdrie „%% %%% 000090 900 0009 [TI 6 238 = 18 
Anglo-Argentine... —— € „ 6| 16,997 | + 1,587 
Ashton-under-Lyne Corp ... coe iy әл 
Ayr Оотрогайоп » 14 324 | - 4 
Baker 8%. & Waterloo By... » 14 2,155 | + 645 
Barnsley...........-| % 8 171 | + 5 
Barrow ee ооо son 000059000990 000 оос [T] 6 309 = 30 
Bath Electrio Trams, Ltd... » 11 1,024 | - 46 
pi parem Corporation | „ 15 1.117 [r 71 
irmingham sns » 14 6,272 25 
Birminsham & Mid. . ‚| Aug. 30 871 wee 
Blackburn Corporation. eesÉ| Sept. 11 1,330 | + 241 
Blackpool Corporation ... » 12| 2,/:80|--F 681 
Blackpool and Fleetwood .. | » 14 1,876 | + 319 
Blackp'ISt.Anne's&Lytham “ us ds 
Bolton Corporation. ... ... » 15 2,381 | + 384 
Bournemouth Corrs ioe „ 11 2,352 + 118 
Bradford Corporation..... » H 4,865 | + 346 
Brighton Corporation » 15 1,167 | + 27 
Brisbane Trams .. Р m sas 
Bristol Trams & Onrriage... „ 13 5,542 | - 38 
Burnley Corporation ... » 14 1,554 | + 359 
Burton Corporation . » 15 281 | — 7 
Bury Corporation.... „ 8 1,240 | + 196 
Calcutta ways OO. ..... „, 14 [048,118 | J R1,864 
Camborne-Redruth ......| un d aa 
Cardiff Corporation ......... din 
Oavehill. » 6 90 | - 55 
Oentral London ‘Railway .. » 14 4,569 | ~ 1,308 
Charing О. Kuston & H'stead » 14 2,455 $i 
Chatham & Dist. Lt. Rys... „ 12 896 | — 101 
City & South London ly... » 15 8,144 | + 147 
City of Birmingham ......... $ 6 2,811 92 
Colchester Corporation ...... » 11 256 | — 8 
Cork пеше n Co. | " H А 036 | - : l 
Croydon Corporation " ,962 | - 
Devonport & Dist. Trams. „ 6 516 | - 87 
Dover ration .. ; » 14 282 | — 18 
Dublin & Lucan Railway.. » 13 160 | + 17 
Dublin United. » 13 7,381 | + 2,014 
Dudley Stourbridge ган „ 6 936 | — 100 
Dundee Corporation eses) o 11 1,217 | + 53 
East Ham Council. nc 14 963 + и 
{ » 6 363 | + 
Exeter Соса, | „ 13 375 | + 44 
Falkirk and District ......... $4 11 537 - 
Gateshead & Dist. Trams... » 6 1,041 | - 8 
Glasgow Corporation „ 14 18,745 | + 1,017 
Gl oe өзө өвө во вов өөө өт» L 14 148 "т 5 
Gravesend—Northfleet suse » 6 285 | - 21 
Great Northern & City Rly.| „„ 14 | 1,588 | — 103 
Gt. Northern, Piccadilly,&c.| „„ 14 3,805 vis 
Greenock & Port Glasgow...| „ 6 703 | — 159 
Halifax Corporation "S ө ses 
Hartlepool Tramways ...... » 6 845 | - 64 
Hastings Elec. cna a » B 1,680 | + 101 
Hong Kong . ао 14 | 87,108 | + $27 
Huddersfield ......... „ 14| 1,665 | + 160 
Hull Corporation. » 14 9,418 | + 139 
Ilford District Council .. > А kis 
Ilkeston District Council. o 1! 190 | + 3 
„ 7 474 | - 90 
Ipswich Corporation „ 14 498 | - 5 
Isle of Thanet Co. ............ » 14 1,360 | + 68 
Jarrow ...... dumb. ЭШ. 134 РА 
Keighley Corporation ТТА E 552 “i 
Kidderminster & п „ 6 143 | - 13 
Kilmarnock Corporation .. » H 158 | - 5 
Kirkcaldy Corporation ...... А 5 2 
Lanarkshire Trams D „ 12 1,499 | + 564 
Lancashire United... „ al 1,5390 | + 498 
Leamington ... ЖОН » 6 185 | — 9 
Leeds Corporation .. = » H 7,01 | + 516 
Leicester Corporation . "T | on 14 2,264 | + 51 
Leith Corporation .. i i 2 7 1 
” у х= 
Lincoln Corporal; Verses „ H 120 | + 10 
Liverpool Overhead Rly. ... » 15 1,510 | + 107 
Liverpool Corporation ...... "s 7 11,267 - $l 
* London County Council „* 7, 31,512 | + 4,938 
London United ЕТ 13 8,090 | + 848 
Lowestoft .. А НЕС 11 353 | + 30 
Maidstone Corporation... — » 14 128 | - 14 
Manchester 5 i » 14 | 15,887 | + 1,637 
Mersey Railway .. UR » 14 1,748 | + 89 
Merthyr... „ 6 221 | + 8 
Metropolitan Dist. Railway » 15] 6,981 - 396 
Metropolitan Elec, ыша. „ 6 5,587 | + 1,270 
Middleton... жон n 6 403 | + 9 
Nelson Corporation санах 14 183 | + 36 
рооза eon Tine Corp. .. „ 14 4,053 | + 83 
Noni (Mon.) . » 14 708 | + 18 
ampton Corporation. » 13 478 | + 6 
dham, Ashton & Hyde... i 6 678 | + 64 
Oldham Corporation asesi » 15 2,073 | + 247 
Perth (N. B.) Corporation. 1» Al 180 | — 9 
Perth (W. A.) Elec. Trams... „ 13 1 1,271] ~ 73 
Peterborough . ji 6 141 | - 26 
Pontypridd District Coun.. T VR " 
Portsmouth 5 „> us Ж 
Potteries ........ | Ge 6 1,941 | + 108 
Rotherham Corporation 15 „ 12 671 | + 150 
вола. — оуу. б 391 | + 43 
Salford orporation з: „ 16 4,814 | + 408 
Sheerness .. Р Dad. Ж 78 - 6 
Sheffield Corporation. ЖЕЙ „ 15 5,030| + 387 
Singapore Trams ........ „ 14, $9,306 | + $126 
Southampton „ 11 1.176 | + 72 


$226,888 


AGGREGATE. 
эы of Ine. or 
Es Amount. | Dec. (a 
£ & 
15 23,423 |- 446 
35 7,831 |- 59 
37 609,335 |+ 60,428 
18 7,068 |— 167 
11 21,930 |+ 10, 240 
35 5,930 |+ 56 
35 9,211 |- 189 
37 29,777 |- 1,265 
24 145,208 ax 
84 27,823 F 
«[34 37,842 |+ 1,412 
23 36,905 |- 2,014 
S4 56,162 |+ 3,138 
423 45051 |t 676 
94 | 114239 |+ 680 
21 21,356 |- 29,794 
10 60,084 |— 1,391 
24 29,183 |+ 788 
24 7,227 |- 371 
23 26,033 |+ 2,435 
10 472,762 |+ 833,417 
85 3,056 |- 108 
11 52,840 |- 7,036 
11 31,520 ‘te 
{37 96,785 |+ 1,724 
11 33,525 |+ 6,434 
35 98,414 2% 
37 17,285 |- 771 
24 35,904 |- 3,046 
35 16,333 |- 192 
24 6,089 |- 910 
11 1,785 |+ 126 
111 82,149 |+ 18,465 
35 30,466 |- 978 
17 19,781 |+ 411 
24 32,191 |- 4413 
Jas 7,503 |+ 648 
35 35,528 |+ 841 
16 | 264,184 |+ 4,099 
37 5,051 |+ 19 
25 4,723 |- 92 
11 17,377 |- 23 
11 42,455 
35 23,520 |- 601 
35 10,364 |- 669 
11 14,791 |- 227 
23 |$385,377 |+ 837,174 
24 38,963 |+ 1,934 
21 57,751 |4 2,954 
24 3,521 |+ 165 
24 10,080 |- 899 
99 29,919 |- 737 
35 4,328 
35 4.355 |- 194 
17 2,899 |- 66 
37 43, 329 + 10,903 
37 46,735 |+ 11,844 
35 5, "709 - 712 
91 | 159,828 |+ 6,212 
11 21,207 |- 606 
} tis 9735 |- 93 
24 2,976 |+ 71 
11 18412 |- 1,183 
36 393,041 |+ 6,843 
23 721,060 |+ 113,409 
137 | 918,99. |+ 8,245 
50 10,295 |+ 960 
21 2,747 |- 214 
24 | 359,614 |+ 26,524 
11 19,95 |4 — 1,507 
25 7,411 |+ 373 
11 79,467 |+ 66 
35 | 162,92) |+ 39,339 
35 12,€51 - 207 
95 3,758 |+ 67 
24 99,202 |+ 399 
24 17,419 |+ 1,597 
124 10,824 |- 631 
35 21,453 |+ 942 
25 49,198 |+ 3,071 
17 2,989 |+ 
37 63,119 |- 1,817 
35 4,515 |- 266 
35 65,997 |+ 1,913 
124 14,146 |+ 9,942 
35 8,696 |- 647 
24 | 114,323 |+ 3,829 
35 2,117 71 
25 | 139,118 |+ 5,964 
+ 


$11,491 


Ч Pios 3 days. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


4 
Line Week 8 
ended. Ё 
| Se ge gee ae ТГ ee эр. NM | Tes NICO KM 
Southend Corporation ...... Sept. 11 613 
South Metropolitan... „ 6 956 
Southport TENAVAT sue. iy ' 389 
South Staffs... » 6 879 
Btalyb'dge, Hyde,&c., "It Bd. ә Ка 
Sunderland Corporation | " i | 15 
„э * 4, 
Sunderland and ране: „ 11 491 
Swansea Trams .......... jé 6 1,104 
Swindon Corporation ... » 11 189 
Taunton ........ ә, 6 53 
1 and District . "e 6 331 
пед e Trams Co- . 11 500 
Victoria, Elec, Supply Co. of Aug. 11 131 
Wallasey District Council... Sept. 14 952 
Walsall Corporation ...... b i 55 
Warrington Corporation.. „, 12 389 
West Ham Oo ной: » 12 2,412 
Weston · super - Mare » 4 368 
Wolverhampton Со. T » 6 192 
PN IH Corp... » 10 833 
Worcester . p 6 363 
Wrexham .. 2090 000 090 Conse = [I] 6 i 130 
Yorkshire W.R. Trams .. sti 85 » 16 1,258 ' 
Yorkshire Woollen District. E w X 840 ` 


(a) These comparisons are with the correspording period last ycar. 


electri 


Ine. AGGREGATE. 
ar^. T. 
а о. of Ino. or 
кек | Amount. | Des. — ee, | "| Deo. (a) 
& Б & | & 
+ 17 11,271 ;- 378 
+ 368 » 28,898 |+ 5,584 
i= 16 | 85 10, 956 |- 705 
+ 6+ 35 31,699 + 2,043 
н $ } a4 | 35 300 — 462 
+ 121 87 16,794 |-- 1,907 
+ 139 35 32, 421 |+ 3,052 
- 3, 35 1,561 — `” 107 
= 94 | 35 9, "0&5 |- 887 
+ 35| 87 17, 296 |+ 672 
+ 56 | .. 
+ эз 24 31. 463 + 438 
H 
Loc [9 18,938 |- 150 
+ 22 | 24 9,138 |+ 348 
+ 73 94 67,162 |+ 1,173 
= 30 35 5, 558 598 
+ 20 35 16, 167 |+ 948 
+ 2, 8 7,121 + 27 
- 29 | 35 10, 091 |= 298 
+ 6 | 35 3, 645 = 54 
+ 416 37 42,903 
— 201 35 33.665 + 1.110 
* Partly 


COLONIAL AND FOREIGN INVESTMENTS. 


8/0 
' 4e? 
437 
b,3 


2/3 
5% 


1 
1 

85 6% 
5 


NAME. 


mem ANN ways, 
Do. 5k per Cent. Cum Pref. . 
Do. Permanent 67; Deb. Stock... 

Auckland Elec. Trams. 57 Deb. 
(red.) .. 

Brisbane 'Electrio Trams. “Invest. 
Ord. ...... 

Do. брег Cent. Cum. Pref. 


2 ds 2% өөө 


ERN Wea 


Do. 4} per Cent. Db, Prov. Certs. 


British Columbia El. Ry. Df. Ord. 
Do. Pref. Ord. Stock. 
Do. 5% Cum. Perp. 


Pref, Stock.. 


Do. 43 per Cent. Ist Mort. n 


Do. Vancouver Power Debs. .... 
Buenos Ayres & Belgrano Ord....... 


Do. 6 per Cent. A" eum. Ere 


Do. “В”. vL OUR 
Do. 6 per Gent. Debs. ............. 
Do. 6 per Cent. 2nd Debs. (red. 


Bu nota Ayres Elec. Trams. (1901) 
Lt 
Buenos Ayres Grand National 5 


per Cent. Pref. Debs. 
Do. 6 
Calcutta ETramways (1 to 137 gm. 
Do. 5 per Cent. Cum. Pref. .... 

кы 47% 1st Deb. Stock (red.) 
e Electric Tram Shares ...... 


I 


осьове 
per Cent. 1st Deb. Bonds.. 


ombo Tr. & Ltg. 5% 1st Mt. Db. 


Др Elec. Ry. 


$1,000 50 year Coup. Bds. . 


Con. Mt. 57 


Kalgoorlie Elec. Trams. 5 per ‘Cent. 


“ A” Deb. Stock . ns 
Do. 6 per Cent. “В” Ditto 
Lisbon Elec. Trams. Ога, 


Do. 6 per Cent. Cum. Pref. ..... 


eeso’ 


Do. 6 per Cent. Keg. Mort. Dab. 
Madras Elec. Trams. 5% Deb. Stk. 
Montreal St. Ry. Sterling 43 per 


Cent. Debs. (1922) 


Perth E. Trams, Ist Mt. Db. Stoc 
Sao Paulo Tramway, Light & Power 


Co. $100 Stock . 
Do. 


ELECTRICITY SUPPLY. 


k 


6 per Cent. ‘Ist Mt. 8500 ‘Db 


Adelaide Elec. Б'р1у Co. 6% Cu. Pr. 


POT S. & T. 6 


„Cm. Pf. E& pd. 


Do. 4} per Cent. "Deb. Stk. (red.) 
Calcutta Мес. Supply Ord. (1 to 


e ааа аваа аге 
Do. (80,001 ts 100, 000) 


City of Wellington Elec. Lt. and 


Power 5 per Cent. Reg. 1st Debs. 
Elec. Ltg. & Trac. Co. of UMS 
per Cent. Cum, Pref. 


Do. ö per Cent. Deb Stcck......... 


Elec. Бирр! 
81 N 


Cent. 1st Mort. Deb. 


0 


Со. of oie 5 per 


Indian Elec. Sup. & Ta Co. Deb. 


8t. Rd. Prov. Certs. ....... 
Kalgoorlie Elec. lower & dig. 6 
per Cent, Cum, Pref. 


Madras E. B. Corp. 5 per Cent. 


Constn. Deb. Бї... 
River Plate Electricity Co. Ord. 
Ро. 6 per Cent. non-Cum. Pref... 
Do. 5 per Cent. Deb. Stock 


s*se092927 


Rosario Elec. Co. 07; Pref. (1-20,000) 


Шы ы туз Water & Power б per 
8. 


Cent , Serip 


$*5925695064-*0vav-9949 


Price | RATEZ| Шу. | BUSINESS 
Wed., YIBLD. | DEND | WEEK TO 
Sept. 18. ED. Dug. | SEPT. 18, 
High-| Low- 
& в. d. est. | est. 
81—84 | 4 14 0 Ap, Oct 8| 855 
12—611: | 4 8 8| Ја, Jul] 6 63 
102 —105 | 415 0 Ja, Jul 
81—34 | 217 0 | May. 34! 34 
4i—bà |418 6|My, Nv] -. | S 
96 —100 | 410 0 Ja, Jul | 96 ee 
127 —182 | 4 8 6 | Mr, Spt |1291 
111 —115 4 7 My, N oe oe 
104 —107 | 418 6 Ja, Jul| -. | a 
100 —103 | 4 7 3 Ap, Oct ae 
108 —104 |4 6 6 Ja, Jul 109} | .. 
14—412 18 9 3 Ар, Осі 44 | 4, 
—5¢ 5 14 0 Ap, Ос, .. | . 
44—534 5 14 00 April. 44 
105 —115 470 Ja, Jul oe 
100 —103 4 17 0 Ja, Jul ee ee 
92-97 |5 8 O Ja, Jul. 
99 —103 Б 7 0 Ja, Jul ° S 
100 —105 5 14 6 | Ар, Осі .. М 
4 5 3 0 Mr, Spt 7 
5 — 411 0 Ja, Jul s 
102 —108 4 Б 0 J, Jul! 
14 — ra RA e oe s 
91 — 08 5 2 0 My, Nv oe as 
82—87 5 15 0 Fb, Aug 
89 —93 5 6 8 Ja, Jul oe - 
78 — 82 7 6 0 Ja, Jul ee ee 
1 —1i 4 0 0 July En ee oe 
1 —14 418 Qj Ja, Jul * as 
95 — 93 |6 2 0 Ja, Jul] -- m 
96 — 9 |5 1 0 Ja, Jul " 
101 —103 4 7 6 Fb, Aug oe ee 
100 —104 | 4 15 0 ! Ja, Jul ; T 
115 -12), 613 3 p 
Е 5 6 8 Ju, Dec] 93 . 
44-5 6 0 0|Mr,Spt| ..| .. 
74-8 6 0 0 Ж he 
94 —93 | 413 9 Ja, Jul | 955 , 918 
63 71 5 3 8 Ap. Oct ee 
64—7 ee ee ee 
50 —53 |411 3/|Ja,Jul| .. ia 
9 93 е о Fb, Aug ee ee 
835—S¥h | 5 11 6 E Jul]... ен 
94 ч 96 5 4 0 Ja, Jul ee ee 
102 — 105 5 14 6 Ja, Jul 
— ee Ap, Oct 
4 —97 5 8 0 Ap, Oct ee ee 
—1 {3 6 9 April. К 
—1 6 0 v May. ix - 
95 —98 5 2 0 Ja, ЈИ | ..| .. 
5 —5h |5 9 6j|Ap,Oct| .. M 
99 —101%] 4 19 0 | Ja, Jul | 99) 


* In calculating the yield, allowance bas been made for accrued interest but not 


for redemption, 


t Ex Dividend, 
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Price LAST 


Price | RATE % prrbEnDb B= 
3 as wasn 70 | E 
: Wed | RATE % | Divipenn WII 10 DIVI. - « . NAME, Bone 1k ыу | Dur, Уш 
z DIVI- NAME. вер&.18.| kp. * | ВЕРТ.18, DEND | j High Ios: 
© инр „|. > zi ELECTRIC MANUFACTURING, &e | Bod) а 
ELECTRICITY. SUPPLY... |. DRITTE Mar, Sept, 304 | = || 1|.. | Aron Electricity Meter Ord, ... pr Nee 
10| 5/0 | Bournemouth & Poole Elec. Sup. Ord... ж ic га 88 Aug| .. SEI 27 Do. 6* Cum. Pf.. о „ | во 0 April, oct 
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Influence of Electric Power on Labour 
Saving Machinery, аы 


ONCRETE opportunities are afforded from time to time of witnessing the results of changes 
J in methods and processes which arise from developments in the application of power to 
industry. Progress in the introduction of labour-saving machinery was also necessarily 
inseparable from the advances made with the means of driving it. In itself the labour- 
saving machine, primarily intended to economise in the production of some article or 

part of an article, is incapable of development apart from the power agent required to actuate it. In 
fact, power in one form or another was a primary necessity to labour-saving machines. This association 
of the driving and the driven elements in industry has had an inevitable and natural result. The 
machine has been designed and constructed with immediate reference to the power agent by which it 
would be operated. The speed limits of the power agent were those of the driven machine. Motions 
in the machine unsuited for those in the power agent were adjusted and adapted thereto. The actual 
result “ biassed " the machine in favour of the engine, the latter proceeding by practically independent 
paths of development. 

In this manner the development of reciprocating prime movers can be regarded as lying parallel 
to that of productive machinery until the coming of the electric motor. Electric power distribution is 
now changing all this. It is giving a new lease of life to productive machinery. In the domain of 

д engineering tool construction the new methods of the electric motor have had the greatest play. 
Originally driving a few tools from lines of countershafting, or individual machines through belt and 
chain, the electric motor has come to form an integral part of the machine itself and now practically 
influenees the main points of the design of the tool. Higher speeds, greater control over output 
improved quality of work— all these are the proved accompaniments of the electric drive with modern 
machine tools. The applicability of the power required at the machine itself, as is possible with the 
electric motor, affords the designer of machinery new opportunities. The matter does not end with the 
use of one motor to each machine. The power needed can be subdivided among several small motors. 
Motions not easily combined mechanically for operation by one motor are kept distinct, except at the 
point of cleetrieal control of the separate motors driving them. No machinery built for operation by 
steam or gas engines could be designed in this way. 

The collection of machinery at the ENGINEERING EXHIBITION now open at OLYMPIA, London, will 
be found in great measure to bear out the statements made above. They will also be better appreciated 
if a comparison is made between apparatus operated by electric motors and that driven by gas or steam 
engines. Machine tools particularly will afford unmistaka ble evidence of the influence of the electrie 
motor on their design and operation. What has transpired in machine-tool circles will happen else- 
where. The ultimate issue of the present tendency to bring the motor to the driven machine, in 
contradistinetion to the opposite practice formerly in vogue, cannot be definitely foreseen. Something 
approaching à correct surmise may, however, be formed at this stage of developments. The labour- 
saving machine will be more closely than ever identified with the electric motor, whose peculiar 
driving properties and control facilities will find their proper reflex in the manner of constructing 
and operating these machines. 
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Machine Cools and Electric Driving. 


Еа power has been responsible for апу indus- 


trial changes, and many more will yet be attributed 

to it, but some of its best records have been achieved 
in the province of machine tool construction. The initial 
stages of the progress made in machine tool operation by 
electric motors are directly traceable to the workshops of 
the makers of dynamo-electric machinery. The organisa- 
tion of factories for the construction of generators and 
motors naturally obtruded itself upon the attention of 
electrical manufacturers. Not only were they faced with 
the problems of designing efficient electrical plant and 
apparatus, but, also these same problems introduced others 
bearing upon constructional details and shop operations 
in their turn, which naturally involved the question of 
machine tools. Many of these tools had to be specially 
designed and built, and when made required power for “кыл 
their operation. Nothing was more natural Шап Ше E 4 
employment of electrical energy for this purpose. Asa 
power agent the electrie motor presented the problem of 
power application in an entirely different aspect to that 
originally put forward by the steam engine. Transmission, 
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40in. Centre Lathe Gear driven by 30H.P. Variable Speed 
D.C. Mo‘or. 

(Vickers, Sons & Maxim.) 


subdivision and distribution of the available energy 
was on such novel lines that the full advantages of 
the newer method were not at first realised. The 
Ultima Thule of industrial electric power applications 
was a motor for each tool, but, however much 


Motor-driven Horizontal Drilling 


Machine. pioneers appreciated this, time was required to 
(Electromotors.) bring it forcibly home to engineers. Under steam 


conditions driving of tools from shafting was im- 
perative. The manufacturer had no alternative but 
to submit to a labyrinth of belts and long lines of 
shafting about his shops. 

The advent of the electric motor could not, of 
course, be expected to bring about the immediate 
removal of these wasteful forms of mechanical 
transmission, and in its initial applications to 
machine tools group driving from large motors was 
resorted to, mainly as a compromise between what 
had been done with the old systems aud could bedone 
with the new. The employment of the individually- 
operated tool has taken time, and the experience 
leading up to it furnishes evidence in support of 
the desirability of evolutionary rather than of revo- 
lutionary change from former things. 

At this time, when there is open in London an 
exhibition, at which many fine examples of machine 
tools are displayed to view, it will be interesting tv 
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Special Electrically-driven Boring Machine operated by Small Motor. 
This tool is quite portable and may be lifted by the hook clips shown at the top of the pedestal. 


(Lancashire Dynamo & Motor Co.) 


briefly survey the electric power situation in its relation 
to machine tool design, construction and operation. If 
this is “ punctuated,” as it were, with illustrations of typical 
examples of tools driven by individual electric motors 
the review wil be all the more convincing. Every 
picture tells a story," to borrow a well-worn advertise- 
ment catch-line. 

The most casual observer of the tendencies towards the 
independent driving of machine tools will probably be 
immediately impressed with their influence upon the acces- 
sories and adjuncts of mechanical power transmission. The 
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demand for shafting, pulley wheels, bearings and belts is 
giving place to a call for gear wheels, pinions and chains. 
These latter are a significant indication of the manner in 
which the power agent is getting nearer to its work. 

Shafting and belts at once convey the idea of distance. 
Pinions and chains are synonymous terms for proximity, 
and suggest a compact, speedy power agent. There can be 
no disputing the truth of this tendency, and 16 should im- 
press itself deeply upon those who are giving consideration 
to the question of electric driving. 

Another thing will suggest itself to the student of this 
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problem of electric power applieation to machine tools. 
The motor, in becoming part and parcel of the tool which 
it drives, will receive more attention in its relation to the 
work done by the machine. In a word, it will be designed 
and built for the type of tool with which it will subse- 
quently be associated. Evidence can already be furnished 
in support of this. Under the older system of group- 
driving the motor was run at a constant speed, and the 
tools were adjusted, in so far as speed was concerned, by 
suitable gearing or speed cones. With the adoption of the 
individual drive it soon became desirable to effect speed 
regulation at the motor rather than with the gearing con- 
tained in the tool, to meet the original requirements of 
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20ft. Boring Mill driven by Independent Motor. 
(Lancashire Dynamo & Motor Co.) 


belt driving. From the slow-speed motor of the group- 
drive a change was therefore needed to the variable-speed 
machine of the independent drive. Now direct-current 
motors are chiefly applied to machine tools, and with Шеш 
the speed variation problem was soon solved. Ву the use of 
interpoles between the ordinary poles of a shunt-wound 
motor a range of speed from 3 to 1 to 6 to 1 was possible 
by field resistance adjustment only. 

In the interpole or auxiliary-pole direct-current motor 
we may see the influence of individual operation of 
machine tools on the motor. The construction does not 
differ greatly from the ordinary machine, except in the 
matter of the interpoles, but the motor is much lighter for 
its output, and it can dispense with a large quantity of 
gearing in the body of the tool to which it is coupled. 

The tool maker is obviously interested in these develop- 
ments. The electrical engineer, in his determination to 
drive machine tools with independent electric motors, has 
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Electrically-driven Rail-bending Rolls with Motor Mounted on extension of Main Frame of Machine. 
(Lancashire Dynamo & Motor Co.) 
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produced a type of power agent which 
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designers and builders of machine tools 
cannot overlook. The development of the 
variable speed  interpole  direct-current 
motor has taken place in spite of, rather 
than by the aid of, tool makers. Not that 
the latter are opposed to the electric 
drive, or have been at any time. Their 
attitude has been one of detached interest. 
Circumstances seemed to make them invo- 
luntary spectators of a state o£ change in 
which they ultimately were compelled to 
participate. 

It must be admitted that machine tool 
makers have taken kindly to the electrie 
motor, particularly for the lie wy types 
of tool and medium-weight poriable tools. 
With these some of the most remarkable 
changes, all attributable to the electric 
motor, have been introduced. Planers may 
be selected as an admirable example to illus- 
trate this. The two motions of the table— 
that is, the cutting stroke and the return 
stroke, are performed at different speeds. 
When running against the tool the table 
is driven slowly forward: on its return it 
is accelerated to save all time possible 
in making what is, in fact, an idle stroke. 
Planers driven from line shafting ean only be actuated 
at these widely varying speeds hy the introduction of 
complicated belt and jockey pulley “ fakements,” which 
are clumsy in the extreme and are costly to maintain 
and operate. The running of one of these machines 
must be jarring to the nerves of any true mechanic, 
and is trying to the patience of a good engineer. The 
whole thing is obviously a confession of the inflexi- 
bility and weakness of mechanical power transmission. 
The early “electric planers” pandered in a way to the 
depraved tastes of the'r predecessors, and one found constant- 
speed, non-reversiny motors driving the old rig of belts and 
pulleys. Perhaps this was to be expected. The right motor 
and the right method were not hit upon at once. But they 
were not unduly long in coming. As will be seen by the 
illustrations accompanying this article an electrically-driven 
planer is on the market which is operated by motors 
coupled direct to the table and tool carriage motions. The 


Screw-cutting and Sliding Lathe driven through Renold Chain by 
20H.P. Variable Speed Motor. 
(Vickers, Sons & Maxim.) 


Large Planer operated by Direct-geared Motors without Belts and Jockey Pulleys. 


‘The electrical controlling and reversing gear is attached to one of the columns in the foreground. 


(Vickers, Sons & Maxím.) 


former is the more important, because in it are embodied 
the improvements by which all the earher driving compli- 
eations have been removed. The motor is reversible and 
is accelerated during the idle stroke. The table itself, in 
moving backwards and forwards, actuates switches which 
reverse the motor at the end of each stroke, so that once 
the machine is started it continues running automatically. 
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electric motor has gradually been adapted to the individual 
operation of lathes. In the modern tool the motor is a 
LEC ROW Onl OR S ID) part of the lathe bed, and controllable as to its speed hy 
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23 H.P. Motor driving Universal Milling Machine through Renold Silent 


| Chain. 
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speed regulation being obtained by control of the shunt 

Lathes form another class of machine tool on which the circuit- This application of motors to lathes is, however, 
electric motor is exercising its influence. At one time the exception rather than the rule. 
speed cones and stepped pulleys were the only available Another interesting development in tool driving is to 
means of control over the lathe speed from countershafting be met with in shipyards and steel works, where motor- 
running at a constant speed. Through several stages the operated tools are used in the open, irrespective of weather. 
Shears, punches, rolls, drills and other tools, can, 
with electric power, be dotted about amongst the 
raw material on which they are required to operate 
with a convenience and efticiency known only 
to electric driving. In each case the motor is 
either mounted on the machine ог is расе! 
close to it in a suitable housing from which it 
is connected by belt to the tool. This system 
removes at а stroke the need for transporting 
the raw material to the machine shop, aud re- 
handling it there. The work required can be 
done, under electrical conditions, at the point of 
storage, and one process of rehandling is saved. 

Side by side with the development of the 
machine tool motor has proceeded the improve- 
ment of starting and controlling devices. 
These have gradually tended to became iron- 
clad, and much in the same way as the 
motor was brought nearer to the tool, has 
the starter reached the stage in which it may 
be regarded as part of the motor itself. To 
avoid straggling cable ccnnections and remove 
the hability of damage to conduetors the moter 
starting switch and resistance were combined 
and, in suitable iron cases, secured to the 
machine on or near which the moter is 
placed. 

In its up-to-date guise the electric motor and 


An Example of Chain Driving of a Special Grind.ng Machine by Renold Silent 


Chain. : : 
With 7 ft. 0':25 in. diameter rods the output is го to бо per hour. With o's in. and accessories US built for machine tool service ae as 
ozs in. rods the same length the output is 25 to 45 per hour. near perfection as they vell can be. In so 
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reliable and efficient a power agent the tool 
builder can realise his ideal in the design and 
construction of each type of tool which admits 
of individual electrical operation. The machine 
can be regarded as a distinct unit with its pecu- 
liar characteristics and functions, all of which 
may be given play without reference to any other 
tool, 

In a word, then, the electric drive confers ad- 
vantages on machine tool users which by. no 
other known method could be experienced in 
engineering circles. We have not yet observed 
cny limit to the use of individual motors (save 
it be that of excessive cost, an unlikely contin- 
gency) and there appears, at the moment, to be 
no end to the possibilities which present them- 
selves in company with the extension of our 
experience of electrie power applications in this 
interesting field. 

The introduction of high-speed steel contem- 
poraneously with electric motor driving is a 
matter which is often regarded as а mere coinci- 
dence. Without wishing to claim undue credit for 
the part played by the electric motor in the 
working of high-speed steel, we think there is 
little doubt that its application to machine tools 
was a distinct assistance to metallurgists and . 
acted as an additional inducement to them to 
proceed with their experiments. Such heavy 
cuts as are now made on lathes, in the turning 
of high-speed steel, require a great amount of power, and 
unless the energy needed is available, practically at the 
tool itself, success cannot be essured. Belts and counter- 
shafting are wasteful in the transmission of power and when 
employed for heavy tools lower the operating efficiency to 
such an extent that they become useless for deep cuts and 
high speeds. Without the electric motor machine tool, 
then, the engineer would not enjoy the advantages of high- 
speed steel. The building of our “ Dreadnoughts" and 
" Lusitanias " would be matters of years instead of months 
without high-speed steel and electric tools, and it is for 
this acceleration of industrial operations that the electric 
motor claims precedence over other forms of power 
agents, 

‘The future of the machine tool under the influence of 
electric power appears very promising. The supply of 
electrical energy in industrial areas has now become so 
general that the chief obstacle to electric driving in the 
early days is now entirely removed. The manufacturer 
need not, unless the circumstances are specially adaptable 
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Typical examples of Worm and Gear Drives, as introduced for 
the application of Electric Motors to Machine Tools, 
(David Brown & Sons, Ltd.) 


Raw Hide and Paper Pinions are largely used for this class of work, and 
give great satisfaction. 
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Electrically-driven Punching Machine, witn Motor and Starting Gear 
placed near the machine, which is operated by belt. The Tool is at work 
amongst the stacks of Girders. 


(Union Electric.) 


to his case, lay duwn generating plant for the production 
of the necessary energy for electrical operation of his 
works. All his requirements, both as to lighting and 
power, can be met with complete satisfaction by the 
electric service. 
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"HE electric drill appears now to have become a 
recognised tool in the industrial world. Its develop- 
: ment is praetically parallel with that of electric 


I 


Electric Drills and Pulley Blocks. 


An illustration of one of the leading tvpes of drill, known 
as“ The Slick,” is given in Fig. 1, which only weighs 30 1h, 
This handy machine will drill up to fin. holes in steel, at 


у. distribution in engineering workshops. The motors 80 revs. per min. with a consumption of 480 watts on a 
or drill work are so small and light that they can be sup- 110 volt circuit. The motor is series wound to allow of a 
plied from an ‘ordinary lampholder and where electric wide speed variation being obtained. Speed-reducing gear 
i MEM is dispensed with, the speed variation being effected elec- 
trieally. By this means a more gradual increase or decrease 
of speed can be obtained than when gears giving one or 
two fixed speeds are used. To reduce the deadweight of 
these drills aluminium is used wherever possible, as in the 
motor cases. The motors also are enclosed to exclude dust 
from the bearings and windings. 

In Fig. 2 we illustrate the largest type of drill iade hy 
Kramos Limited. This is designated, evidently not without 
good reason, the * Runthru." It is depicted in use with a 
magnetic drill pillar by means of which the adjustment of 
the drill previous to running is easily made without 
recourse to clamps and bolts being needed. This drill is 


« 


—— oe 


2 — 


Fig. 1.—*“ Slick ? Electric Drill. 


lighting is installed the use of these power drills is much 
facilitated. 

There are numerous types of electric drills on the 
market, a standard range being manufactured by Kramos 
Limited, Bath, who have specialised in the production of 
electric drills for some years past. It has been a prime 


Fig. 2.—" Runthru? Electric Drill and Magnetic Drill Pillar. 


made for holes up to 14 in. diameter at 90 revs. per min. 
Its full load consumption of electrical energy 15 650 watts 
at 100 volts and the machine complete weighs 60 Ib. 
The drill pillar is made in various sizes and, in addition t» 
being suited to working in a vertical position, it can le 
supplied for horizontal use. 

Another Kramos speciality is an electric pulley block 
for use on an overhead mono-rail. An example of the 
latest pattern is represented in Fig. 3, from which the 
general design will be at once clear. Ihe power supply, 
and with it the operation of the device, is controlled from 
ground level through the medium of ropes and pull тоф. 
The traveller hangs perfectly plumb at all loads. Upward 
of 50 types are made by the firm for hook suspension. hand 
travelling and electric power travelling. The machines 
are built up to а maximum of 5 tons lift. We understand 
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Fig, 3.—Ovethead Mono-Rail Electric Pulley Block. 


consideration with this firm to construct a type of elec- 


tric drill which might rank in solidity of construction, 
mechanically and electrically, with ordinary machine tools. 
This standard, so we understand, is acted up to with all the 
tools manufactured, 


that a cement transporter is at present being built by the 
firm for some East Coast contractors. Skips carrying ә ten 
will be employed on this particular conveyor Бап 
cement. 
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Induction Motor Applications, —— 


E hear little now of the relative merits of alternating 
and direct- current motors for industrial power 
work. Each appears to have found its particular 

* niche," and is filling it admirably. The battle of the 
systems is a thing of the past in so far as electrical distri- 
bution is concerned. Matters have so far settled themselves 
that both direct and alternating-current motors can be 
utilised almost indifferently for most industrial work. In 
mining, of course, the induction motor has its exclusive 
domain which the commutator motor will never usurp. It 
has proved its reliability in a remarkable degree for service 
equally as arduous, and on account of its simplicity is 
greatly appreciated where unskilled labour is regularly 
employed. 

The design of induction motors is a matter which does 
not admit of much variation, though much will depend 
upon the method of manufacture and the general construc- 
tion of the machine. The British Electric Plant Co., Alloa, 
N.B., build a standard line of induction motors with either 
short-circuited or slip-ring rotors. Punched sheet-iron 
lamine form the rotor core, which is keyed on to a cast-iron 
spider. Adequate ventilation is secured through longitu- 
dinal and radial channels by which cool air is conducted to 
the rotor core. Such an important member as the shaft 
receives special attention. Of high grade steel, it is turned to 
limit gauges, and subsequently ground true onits bearing sur- 
faces and those portions on which the spider is fitted. These 
operations ensure true running in the main bearings. The 
windings are protected from any oil which may creep along 
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Fig. 1.—B.E.P, Standard Sfip-ring Motor. 


the shaft by splasher dises, these throwing out the oil by 
centrifugal action against the inside of the bearing. A 
feature of the construction is the provision for removing 
the shaft from the rotor without disturbing the windings 
The statcr core is built up with insulated iron lamina, 
slotted in the usual way on the internal periphery for the 
windings. The bearings are ring oiling, and have large 
diameter and ample supporting surface for the shaft. All 
the stator and rotor windings are well insulated and vacuum 
stove-dried before inserting in their respective slots. 


Fig. 2.—70 B.H.P. Three-phase Back-geared Motor for Industrial Service, 


| 


167 SUPPLEMENT to The Electrician," September 20, 1907. 


A. ГА. REYROLLE & Oe D mmm 


—— . . . j »*499999999999999999999€ ———————————————— 


IRONGLAD DISTRIBUTION BOXES 


Also Manufacturers of :— 


MOTOR STARTERS, 
OIb SWITGHES, 


Wall Plugs, House Service Fuse boxes, 


etc., etc. 


NO MORE COLLAPSED FURNACES OR BUCKLED TUBES 


THROUGH GR 
If you PUSTE the CONDENSED WATER 


with the — ” PURIFIER. 


— — 
—— — —X — 


„ Grease Absolutely Removed. 
A No Objectionable Matter intro- 
* duced. 
Automatic and Simple Action. 
Minimum Waste of Water. 

| Numerous Plants now at work 


in Electric Light and Power 
Stations, &c. 


— 
Write for Full Particulars to the 


HARRIS PATENT 
FEED WATER FILTER, 


°9 
82, VICTORIA ST., WESTMINSTER, 
LONDON, 8.W. 


Telegrams: WINDTIGHT LONDON. 

Nat. Tel. WESTMINSTER 878. 
26, St. Thomas Street, SUNDERLAND. 
Telegrams: WINDTIGHT SUNDERLAND, Telephone 569 


Bank Chambers, Lo со авес Street West, 
NEWCASTLE-ON-TY 
** HARRIS-ANDERSON '' PURIFIER, ROATH ROAD POWER STATION, CARDIFF CORPORATION. Telegrams: W mare, NEWC ‘CASTLE-ON-TYNE 
Telephone 8220 Central. 


RECENTLY EXTENDED TO A CAPACITY OF 17 ‚ООО GALLONS PER HOUR, 


SUPPLEMENT to “ The Electrician," September 20, 1907. 


1262] LONDON WALL. 
3596 CenrRat. 


FOR 


Fig. 3.— Vertical Type 300 B.H.P. Induction Motor for Pumping in Copper Mine. 


The insulation of the windings is subjected to a test 
pressure of at least three times the working voltage and a 
minimum of 1,000 volts alternating current. It 15 interest- 
ing to note that all machines are painted with two coats of 
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approved colour before delivery. The 
makers givean undertaking to replace 
any defect appearing in a machine 
within twelve months after delivery 
free of all cost to the purchaser, sub- 
ject, of course, to the usual condition 
that the machine has received proper 
treatment, and that the damaged 
part is returned to the works. 

The squirrel cageor short-circuited 
rotor type of machine is built for two 
and three-phase circuits, 50 periods, 
and any voltage up to 500, in sizes 
from 4 H.P. to 120 нр. Slip-ring 
machines are also made, and they 
can, if required, be fitted with auto- 
matic or hand-operated short-circuit- 
ing and brush-raising device. 

We illustrate in Fig. 1 a standard 
B. E.P. three-phase motor of 50 B. H. p. 
provided with slip-rings and short- 
circuiting arrangement. This vill 
serve to convey a general idea of the 
machine. In Fig. 2 is depicted a 
back-geared motor of 70 B.H.P., also 
of the slip-ring type. This is a 5! 
period machine, built for operatin: 
on the 440 volt mains of the Scottish 
House-to-House Supply Co. Four 
similar machines are in operation 
driving a rivet-making plant. 

A vertical pattern induction motor 
is illustrated in Fig. 3, and this 5 
somewhat unique in design in that 
the water from the pump, to which 
the machine is direct connected, is 
taken round the motor and is thu: 
utilised for cooling the machine. The 
motor develops 300 в.н.р. at a speed of 
450 revs. per min. and it is operate! 
from a 50 cycle 440 volt three-phase 
circuit. The design admits of the 
motor being bolted direct to the pump 
case, thereby ensuring a water-tizh 
joint as far as the motor is conceruel. 
A flexible coupling is used betweeu 
the motor and the pump shaft. The 
duty of the pump is 1,450 gallons pet 
minute against a 450 ft. head, and th: 
equipment is installed in a cop} 


We understand that the design has proved so satis- 


factory that orders for two similar pumping units have lec 
received. The British Electric Plant Co. are also makers 1 
alternators and direct-current dynamo-electric machinery. 
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Machine Coot Motor Control. 


D 


HE design and construction of controlling apparatus 
for machine tool. motors have undergone many 
changes of recent years. When the individual 

driving of tools was little more than a name, the controlling 
gear for the motors was badly designed and ill-adapted to 
the standard of service required in a workshop. The 
starters and regulators were usually made separate and 
were coupled by insulated wires allowed to hang loosely 
about the machine. These connections frequently gave 
trouble and brought electric driving under the ban of the 
works manager accustomed to steam or some other driving 
method. Its outstanding merits have, of course, given 
electrical operation the ascendency, but much annoyance 
might have been spared in the early days had more care 
heen taken with the controlling gear. Experience is, how- 
ever, rectifying these carly mistakes. Specialists in switch 
and starter gears have devoted time and thought to the 
problems involved, and their efforts are now bringing 
definite results. It is gratifying to notice the advances made 
in motor starting and controlling gear for machine tools 
particularly. The trend of modern designs is in the direc- 
tion of complete iron-clad gears which serve all the pur- 
poses of the machine controlled. Starting switch, circuit 
breaker, fuses and regulator can now be found enclosed 
within a single housing and self-contained with resistances. 
These designs are a striking contrast to the earlier patterns. 
The compressing of what were previously separate control 
units within the compass of one enclosing case has done 
away with cable connections between parts and „straggling 
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leads to resistance boxes. The use of iron covers, and, in 
fact, iron-clad gears generally, at once suggests the placing 
of the incoming cables in stecl conduit, and this practice 
is becoming more generally followed. These tendencies 
not only make for efficiency in control, but also they in- 
fluence favourably the price of the controlling apparatus. 
This latter is one which directly concerns the power user. 
He does not want to find that the controlling apparatus for 
the motor is likely to prove more costly than the motor 
itself. If manufacturers of starting apparatus continue 
to simplify their designs in the way they are at present 
doing the results will reflect beneficially on the extension 
of electric power developments. 


Another interesting phase in the progress of machine- 
tool motor control is the employment of solenoid switches 
and starters for distance control. Those types of heavy 
machine tools, such as planers, boring mills, &c., which 
are semi-automatic in action, are best controlled by solenoid 
operated switch-gear. The need for running heavy cables 
to the machine is done away with, and a costly item in 
insulated connections is thus got rid of. Small control 
wires and light switches operated by tappets or push but- 
tons on the tool bed do all the work formerly entrusted to 
heavy switches with special blow-out or carbon breaking 
devices. The solenoid starter enables the control of the 
motor to be centralised, in so far as the geur is concerned, 
Further, it is not a complicated mechanism, is unlikely to 
give trouble and may be adapted to an almost infinite 
variety of control conditions. With machine tools it is 
advantageous because it enables electrical equipment to be 
removed from proximity to the tool and takes away, also, 
any temptation there may be to the workman to tamper 
with it, either deliberately or out of curiosity. 
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The second Engineering and Machinery 
The Olempie Exhibition, opened yesterday, is not essen- 
Engineering .. . йн 
Exhibition, tially an electrical show, though electricity 
. will be found to playa prominent part in 
its proceedings, Apart from the lighting of the building, 
which has never lost the brilliance of the Electrical Exhibi- 
tion of 1905, electric power is being utilised to a large 
extent on those stands showing machinery in motion. 
Last year machine tools were much in evidence, and group- 
driving from large motors was generally resorted to. 
Several fine examples of individually-operated machines 
were also included in the exhibits, From a preliminary 
inspection of the present exhibition the portable electric 
tool appears to be well represented, and it should create a 
good deal of interest. These little machines have been 
made the object of a specialised design and manufacture, 
and in this way have been made more efticient and reliable. 
The fact that they will be exhibited under actual operating 
conditions should increase the interest of visitors and 
prove an additional inducement to business with engineers 
and contractors requiring tools of this class. We hope 
that from an electrical point of view, in directing attention 
to the utility of electric driving of machine tools, the 
Exhibition will do much good. 


One is apt to associate the story of the 

Workahons. inventor who by royal command was 
privileged to experience the delights of 

the machine he had devised for capital punishment, with 
certain industrial establishments producing modern labour- 
saving appliances. From our experience of British work- 
shops and from descriptions which have appeared of those 
wbroad, only the very large workshops are equipped with 


up-to-date machinery and latest means of driving it, 
Most of the smaller undertakings rely on gas or steam for 
power and retain old types of tools as long as there is any 
work to be got out of them. Without being ina position 
to analyse all the facts it is difficult to explain this 
adherence of manufacturers of modern plant and apparatus 
to particularly ancient methods. Not every quack has 
faith in his own nostrum; not every manufacturer can 
use his own products. Still there are instances of factories 
in which the introduction of а few of the articles manu- 
factured about tbe shops would, to say the least, improve 
the appearance of things. What could be more mystifying 
to the purchaser of an electric motor, for instance, than to 
find that the works of the maker are driven by a gas or 
steam engine, through line shafting and all the old 
wasteful rig which he has been persuaded to do away with 
by adopting electric power. Similarly with other devices 
which, designed to economise time and save labour, are 
constructed under time and labour-wasting conditions. 
Obviously the manufacturer cannot be always adopting 
his own devices in his works, but in his own interests he 
should see that there is not too wide a divergence between 
his shop methods and the type of product he is engaged in 
manufacturing. 
Iw his address to the Engineering Sec- 
Beginning tion of the British Association given 
recently, the President reviewed the pro- 
gress of electrical engineering from quite early tines. 
Some extracts from this make instructive reading in these 
days of electric driving in the great industries. Antonio 
Pacinotti in 1864 described a machine of his own devising, 
having a specially wound revolving ring magnet placed 
between the poles of a stationary magnet which, while it 
would serve as an admirable generator of electric currents 
if mechanically driven, would also serve as an excellent 
electricmotor if supplied with electriccurrents from a battery. 
He thereupon laid down the principle of reversibility of 
action —a principle more orless dimly foreseen by others, but 
never before so clearly enunciated as by him. There wasa 
notionabroad—and it persisted into the’80’s—that noelectric 
motor could possibly have an efficiency higher that 50 per 
cent. This notion, based on an erroneous understanding 
of the theoretical investigations of Jacobi, certainly delayed 
the progress of events.” “Ever since 1891, when, at the 
Frankfort Exhibition there was shown the tour de force of 
transmitting 100 H.P. to a distance of 100 miles with au in- 
clusive efficiency of 75 percent., the commercial possibility 
of the electric transmission of power on a large scale was 
assured. The modern developments of this branch of engi- 
neering and the erection of great power stations for the 
economic distribution of electric power generated hv large 
steam plants or by water turbines are known to all engi- 
neers, The history of the electric motor is probably with- 
out parallel in the lessons it affords of the commercia 
and industrial importance of science.” When the pioneer 
work of the electrical industry is surveyed in these days of 
its expansion and development one is apt to wonder how 
the importance of electric driving ever met with recog- 
nition at the hands of engineers. The préliminary difficulties 
seem so great compared with subsequent achievements 
that it is hard to recognise the one as the outcome of the 
other. 
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Some Dew Electric Cools. 


MONGST their extensive exhibit of electric tools at 
the Engineering and Machinery Exhibition at 


Olympia, Messrs. Schuchardt & Schutte have in- 


cluded typical examples of electrically operated tools, such 
as drills, grinders, polishers, «е. These are being shown in 
motion at the stand, so that visitors will be afforded oppor- 
tunities of witnessing the capabilities of a drill and also of 
testing it for themselves. A complete line of portable elec- 
tric tools is carried by this firm, who claim a great gain in 
efficiency for their machines in comparison with the pneu- 
matic tool. They state in a recent publication that “ е 
ratio of power consumption of an electrically driven drill 
as against a pneumatically driven one is as about 1 to 10." 
The motors on the smaller S. & S. tools have a reversing 
switch which is enclosed within the body of the tool. 
Motors are wound for continuous or alternating currents, 
the former being series wound, and the latter arranged for 
one or two speeds. The machines are totally enclosed, and 
consequently are recommended for outdoor work. For 
work up to 2 in. diameter the tools are made for hand use. 
Above this size fixed pillars with screw feed are recom- 
mended. We illustrate one of the latter, adapted for drill- 
ing holes in circular tanks and boiler shells. An adjustable 
three-arm fixture is placed in the shell, with wooden blocks 
at the foot of each leg. The nuts are tightened to secure 
the fixture in a central position. A wrought-iron bracket 
with right-angled ends 1s pivoted to the fixture, and serves 
to hold the drill in position for its work. The bracket is 
also pivoted, so that it may be swung round as the work 
of drilling proceeds. This method ensures the holes being 
in accurate alignment. 


Another interesting electric tool is the bench pattern 
drill, illustrated herewith. In this design the motor is 


Beach Type Pillar Drill, fitted with Small Motor for Belt Drive, 


An Example of the Application of Portable Electric Drill to Tank 
, or Boiler Shell Work. 


arranged for belt driving, and is bolted to the back of the 
drill standard with the spindle in a vertical position. 
Stepped pulleys are fitted to the motor and drill spindle, 
and a spring-controlled “idler” pulley keeps the belt taut. 
These drills are supplied in a variety of sizes for drilling 
different diameters of holes. A pattern is also made m 
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which the motor is direct-coupled to the drill spindle, and 
its speed may be varied by electrical means. | 

We also givean illustration of a portable drill with serew 
feed adjustment. These are made in sizes to drill holes 
from Ф in. to 13 in. diameter, and have two speeds, one 
high and the other normal. The lightest machine for con- 
tinuous current weighs 9 Ib. and the heaviest 38 Ib.; cor- 
responding weights for drills with alternate-current motors 
ате 101Ь. and 55 Ib. respectively. The outputs of the 
motors for these limit sizes—largest and simallest—is - H.P. 
and ł H.P. respectively. Magnetic pillars are suitable for 
use on these drills, and Messrs. Schuchardt & Schutte 
supply these for continuous-current circuits in three sizes 
for 110, 220 and 500 volts. The small pattern of motor 
employed for electric tools is also frequently found useful 
for other work. The above-mentioned firm supplies these 


Totally Enclosed Type Portable Electric Drill, with Reduction Gear 
and Controlling Switch within Motor Casing. 


machines either ungeared or single and double geared for 
direct-current and alternating-current circuits and sizes 
ranging from z Н.Р. to 1 H.P. These motors are suitable 
for applying to existing tools or for operation of drills, 
grinders, &c., hy means of a flexible shaft. 

A line of small electric grinders is also carried by this 
firm, these machines being made for bench or pedestal use. 
One pattern is fitted with two grinding discs, one at each 
end of the armature shaft. By means of gearing the larger 
of the two discs 18 rotated at a lower speed than the smaller 
dise. А useful adaptation of a small motor is the fitting of 
a winding reel to the armature shaft. 


reversing switch and revolution counter are fitted, and the 
motor is mounted on a swivel base which can be locked in 
any position. 


Coils of wire or other . 
material can be quickly wound with this machine. А. 
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Industrial Copies. . . 


MODERN industrial establishment is now equipped 
both for the electric driving of its tools and the 
lighting of its workshops. Small shops buy energy 

from an outside source when it is available, and large shops 
generate on the premises. Having regard to the fact that 

electrical energy can be utilised for so many 
ee red purposes—light, heat and power—there is 

some justitication for consideration of the 
adoption of electric heating devices in certain shops. Gas 
is largely used in workshops for blow pipes, tool-heating 
furnaces, melting glue, water boiling, &c., and appears t» 
be appreciated. Still, while electrical energy is “on tap” 
and devices are obtainable for its conversion into heat, some 
good use should be made of such apparatus. Take, for in- 
stance, the electric soldering iron. There are many trades 
in which this could well take the place of gas or coke- 
heated irons both with improvement in the work done 
and decreased timè in doing it. A case is recorded 
of a maker of oil lanterns who, after using electric 
soldering irons, reduced the percentage of leaky oil cans 
from 5 to 1 per cent., and increased the output 5 per cent. 
per man, compared with work done by gas-heated tools. 
Metal trades accustomed to work with irons heated by gas 
or other means would experienee some such improvement 
as this if electrically-heated bits were used. Then there is 
the electric stove for heating tools previous to hardening. 
These are now built in convenient sizes; they have every 
appearance of reliability and are not very costly. They 
can be turned off when not in use, thereby economising 
energy. Another useful electrically-heated device is the 
“brander,” or packing-case marker, which is a modification 
of the soldering bit. In the packing department of a large 
factory these tools would soon earn their cost in the time 
saved by their use. Branding methods are, as a rule, primi- 
tive in the extreme, but they have this peculiarity, that 
a single brander is required for many thousands of packing 
cases, so that the cost of the electrical device is justified by 
the extensive employment of the article in question. lt 
does not appear that manufacturers, as a class, have yet 
come to appreciate the value of electric heat about the 
works. Yet devices for its application have been on the 
market for a number of years. 

The question of general heating of factories by electrical 
means will not of course bear serious consideration at the 
present time. Ventilating and heating equipments com- 
bined in a single unit are now obtainable which place all 
idea of competition from electrical sources in the category 
of the absurd. With electrical energy so readily available 
and applied for other duties in his shops, the manufacturer 
must still, of necessity, utilize coal or coke, or, much the 
same thing, steam, for heating his shops. This disability 
of electrical energy to economically solve the heating prob- 
lem for the factory owner should not, however, place ап 
embargo on electrically-heated tools for which many mant- 
facturers might find a legitimate use. The experiment in 
many cases would, at any rate, be worth making. 


CoRRECTION.—W'e regret that in our last issue we attri- 
buted, in error, the illustrations of motor grinder slide rest 
pedestal type motor grinder and electric drill for rail work. 
on pages 128, 129 and 130 respectively, to S. Wolf & € 
These illustrations depict the standard apparatus of the 
Consolidated Pneumatic Tool Co, Bridge Street, Weit 


‘minster, S.W., who specialise in electric tool production, àn! 


have an extensive exhibit of their machines on Stand П" 
at Ше Olympia Engineering Exhibition. 
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Industrial Power Cransmission. 


HE statistics of present-day electric power trans- 
mission schemes indicate that a preponderating 
number of polyphase stations, as compared with 

other systems, are in actual operation. The American 
stations cannot claim credit for a single high-voltage direct- 
current undertaking, and in other parts of the world out- 
side the continent of Europe the same may also be said for 
electric power plants whether water, gas or steam driven. 
In Great Britain there are several direct-current equip- 
ments operating at a comparatively high voltage, but these 
are mainly engaged in giving a lighting, traction and small 
power service and, moreover, they are designed for parallel 
circuit operation. In many ways they are complicated 
and, further, as they do not transmit over any distance, they 
cannot be included in the category of transmission schemes. 
Their establishment in Great Britain may, however, be 
noted en passant. On the Continent, for the past 20 years, 
M. Thury has achieved suecess with a high-voltage d.c. 
serles system which is iu operation in over a score of 
Continental power plants mostly driven by water turbines. 
The raising of the transmission voltage to the limits reached 
in three-phase work has attracted considerable attention 
from electrical men, and the system appears to be gaining 
advocates in this country while it also is exciting comment 
in the United States. Mr. Highfield's recent Institution 
Paper and a pamphlet on the subject published by Messrs. 
Dick, Kerr & Co. (Ltd.) have excited a great deal of interest 
which in the early days of power transmission would pro- 
bably have been ridicule. The Electrical World of New 
York has recently given an opinion on the system. “In 
broad outline," it says, “the Thury direct-current trans- 
mission &ystem resembles the ordinary constant direct- 
current arc light system, except that instead of lamps, 
motors are operated in series and instead of a coustant 
current of 8-10 amperes flowing under a pressure of a few 
kilovolts, there is a constant current of 150 amperes under 
a pressure of many kilovolts. To supply this pressure a 
variable number of 2,200 volt generators are connected in 
series at the generating station, and a similar number 
of 2,000 volt motors are connected in series at the re- 
ceiving station." It is then pointed out that a source 
of trouble with the system is experienced from lightning, 
though admission 1s at once made that no reasons exist for 
supposing the trouble to be any greater than with poly- 
phase lines. Commutation is also regarded as a weak 
spot, and the fact that only small units can be employed. 
Proceeding with the list of weaknesses, our contemporary 
says: “The system is not adapted for distribution but 
only for transmission of energy in bulk. A.C. systems 
always admit of being tapped locally at the mere cost of 
installing a stationary step-down transformer, but the d.c. 
system requires а motor-generator and men to watch it. 
The efficiency of the system is thus naturally lower than 
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that of the corresponding a.c. system, even allowing for 
losses in the transformers peculiar, to the latter" The 
conclusion reached is that economical advances in line 
construction and insulation for a.c. working will damage 
the prospects of the d.c. series system, but on the contrary 
it is stated that “if the insulation along the line could not 
be commercially maintained with an adequate margin of 
safety then the d.c. system is capable of becoming a dan- 
gerous rival of the a.c. system." То all this we can only 
remark Qui vivra, verra. 


Commercial Development of 
Central Stations 


Ф . 


expenditure of some kind on display advertising 
Pamphleteering is quite another matter and requires 
separate consideration. But the insertion of display an- 
nouncements in the local press, the use of 

Advertising every available public spot, and generally 
е launching into prominence of the electric 
service, all these are part of the autumn and winter рго- 
gramme of an electricity undertaking. Of course, а large 
sum of money can be absolutely wasted in this way 
unless the means and media for publicity are properly 
selected and utilised. On the other hand, a judiciously laid- 
out sum will produce gratifying results. The matter is one 
for what is known as making a “ splash ” at the time when 
evenings draw in and days get colder. If something 1n the 
nature of discontent with existing lighting and heating 
inethods can be created among tradesmen and householders 
by a month’s display advertising, the outlay involved will 
not have been in vain. There is not enough use made of 
* dissatisfaction” campaigns against gas for power, lighting 
and heating at a time of year when the circumstances justify 
it. This should be the key-note of advertisements of the 
electric service. A policy of “sheer bluff” will fail cismally 
in this country as compared with the United States 
although the tall talk of the gas folks—and the presumption 
of some of these tall stories almost takes one’s breath away 
—is allowed uncontroverted circulation in many places 
where a different policy should obtain. Britishers am 
however, on the whole, too stolid by nature to swallow the 
coated publicity pill without enquiry as to its afier effects. 
Indeed, station managers themselves are apt to һе too 
chary of advertising methods, believing them to he ol 
little value in securing customers. This is undoubtedly a 
mistake. Much money is devoted to canvassers for personal 
solicitation of prospective consumers, but this might with 
advantage be allocated puitly to canvassers and partly to 
display advertising. Each is essential to the other, and it 
is difficult to see how either can be run independently. 
The advertisement awakens interest and brings the enquiry. 


D RING the winter season there is every excuse for 
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Electric Rock Drills. 


LECTRIC power has invaded so many domains of 
industry that the list of processes to which it has 
not been applied will soon become very small indeed. 

The ordinary tools of everyday manufacture аге already 
adapted for direct operation by electric motors, and no 
factory of repute, whether old established or but newly 
founded, conducts its operations other than with" the 
electrie drive. Sinall wonder then that work which is 
classified as outside the boundaries of organised manufac- 
ture should come to be performed by electrical means 
rather than by any other power agency. Mining opera- 
tions have long been conducted by the aid of some form 
of power. The most important of all its processes, that of 
drilling, is still very largely given over to compressed air- 
power. But this is now seriously challenged by an elec- 
trical competitor which has all the prospects of ultimately 
supplanting its rival. In a way the transition from the 
pneumatic to the air type of drill will be evolutionary 
rather than revolutionary. The intermediate process may 
be described as electro- pneumatic in that the majority of 
air drills are supplied with compressed air from electrically- 
driven compressors. This happens where electric power 
is distributed about a mine and electric drills are not 
in use. Under these conditions the pneumatic drill 15 
tolerated as a mere appenage of the electric-power systein. 
Obviously there is but one step further to complete the 
process of change with economy and simplicity as its 
object—that is, the use of the direct electric drill. 

This transition is now made possible by the Sandycroft- 
Marvin electric rock drill which is represented in section 
in Fig. l. It will be observed that there is only one moving 
part in the drill, this being the plunger (1), having an en- 
larged portion (2), which is free to reciprocate within the 
solenoids (2), through a bearing (5) at the drill end. The 
shank (4) is also part of the plunger and carries the enlarged 
tool holder (6) in which the drill is inserted. The back 
stroke of the plunger is checked by the powerful helicoidal 
spring (7) which also assists the return stroke. The rifled 
ratchet rod (8) has a ratchet wheel in the back head (9) 
and fits a rifled nut in the back end of the plunger. The 
solenoids are built up of square section bare copper wound 
on mica sleeves which effectually insulate the turns and 
layers. This construction makes the solenoids practically 
a solid mass of mica and copper, impenetrable by water and 


absolutely fireproof. The “bobbin” on which the solenoids 
are wound is of steel tube with stecl end flanges and over 
these latter is slipped a steel jacket which is securely 
riveted into place. Connection to the external circuit is 
made through the brass plugs (10) projecting through the 
enclosing outer case. 


Fig. 2,—Sandycroft-Marvin Electric Rock Drill, complete on Tripod. 


A view of the drill complete is depicted in Fig. 2 which 
shows also the tripod mounting. The action of the drill is 
extremely simple. By means ‘of an alternating current of 
low frequency the value of the current in the two halves of 
the solenoid is varied so that at the moment it is at its 
maximum in one it is at a minimum in the other, the net 
result being a pulsating magnetic effect which causes the 
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Fig. 1.—Section of Sandycroft-Marvin Electric Rock Drill. 
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SUPPLEMENT to " The Electrician," September 20, 1907. 


Don’t drill your holes in the slow, old-fashioned way-—in the 
way that suited the period of your grandfathers— 


“11 doesn’t рау”! 


Don’t waste your time in carting heavy castings to your 
tools when you can carry the tool to the casting,— 


steel plunger to reciprocate between the two coils, carrying 
with it the drill at its outer extremity. Fig. $ illustrates 
the main parts of the drill “ dissembled ” aud this view 
generally indicates the simplicity of the design. "The voltage 
of the machine is purposely kept low—140 volts--to elimi- 
nate all possible risk of shocks to workmen, This alternating 
current is supplied by a special generator, which is usually 
driven from any convenient 
shafting or by a motor direct 
connected to it. А general view 
of one of these machines Is given 
in Fig. 4, the type of generator 
depicted being built for belt driv- 
ing. It also represents a later 
design, which is much lighter than 
those at first used, and is, in ad- 
dition, so the makers inform us, 
more efficient. The machine, one 
of the Sandycroft standard d.c. 
pattern, is provided with slip 
rings and commutators by which 
the current produced is shaped“ 
to the requirements ok the drill 
solenoids. These slip rings over- 
hang one of the bearings on an 
insulated extension of the shaft 
and the ordinary commutator is 
within the enclosing end piece. 
From this commutator current 
can be taken for lighting and 
other purposes. The machine 
produces a current wave every 
half-revolution, and the net result 
is 435 impulses per minute at 
the drill, the generator running 


“зо much cheaper"! 


Try “LITTLE-HUSTLER” Drills 
and Grinders,—“ modern tools of 
unequalled efficiency and relia- 
bility,"—**tools to suit modern 


requirements." 
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al the same number of revolutions per minute. By varying 
the speed of the generator the drill impulses can also be 
varied. We have made it clear that the construction of 
the drill is simplicity itself. In operation we understand 
that the horse-power required is about half that needed 
for pneumatic drills. The maximum stroke is 8 in., but 
this is variable down to а minimum of 4 in. by the 


Fig. 3. Electric Rock Drill taken to pieces to show Constructional Details. 
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interesting Literature Free 
on Application 


adjustment, of the feed serew shown in Fig. d. This 
minimum feed is very useful when starting a hole. We 
are informed that the drill is capable of standing up 
to a lot of careless handling, its simple and solid con- 
struction being accountable mainly for this. When it 
is considered that the greater part of the labour employed 
in mining work is unskilled, this feature of the drill is an 
important one. In eomparing the generator with an air 
compressor, as may quite reasonably be done, it should be 
borne in mind that the latter has an abundance of valves, 
requires expensive foundations, has a low efficiency and 
high first cost—in fact, it is generally undesirable as an 
accessory in mining work. The electric generator, on the 
other hand, is very efficient, takes up little room, and is in- 
expensive to instal. In addition, its construction and 


Fig. 4.—Generator tor Sandycroft-Marvia Electric Rock Drill showing Special Collecting 
Rings. 


operation are matters of extreme simplicity. In quarries 
and mining operations in which electric power is at present 
infrequently employed the generator may be driven from 
the existing power system, the method usually followed 
being the belt drive from shafting. 

In eonclusion we may add that these drills will work to 
a depth of 25 ft., and a large number is in use both in this 
country, in America and other countries. Tests comparing 
the general efficiency with that of air drills have, so the 
inakers of the Marvin drill state, indicated the superiority 
of the electrical machine. Now that electric power supply 
is so general in mining operations this form of drill should 
come into regular use. 

The drills are fully protected by patents and are manu- 
factured at the Sandycroft Foundry Co.’s works near Chester 
under modern conditions as to shop methods and labour 
organisation. We may mention also that the firm are spe- 
cialists in the design and construction of miniug machinery. 
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Hundreds of Installations 
Prove its Value. 


Lining Clectromaanets. 


E liave on various occasions directed attention to the 
industrial value of the lifting electromagnet, inti- 
mating that its merits were not widely enougl 

known or they would be more extensively appreciated. 
The Cutler-Hammer Clutch Co., of Milwaukee, U. S.A., have 
recently published some interesting data on the subject of 
a special line of lifting magnets which they manufacture. 
and which appear to have been favourably received “on 
the other side." The size and capacity of these magnets 
varies considerably, but the range extends from a 10 in. 
size up to a 52 in. size, designed respectively for dealing 
with plates, rails and sinall castings and 
pig iroun scrap, or а 10 ton mass of metal. 
The largest size weighs about 5,000 lb. 
and comprises a hollow steel casting con- 
taining the magnet coil. Alternate layers 
of copper and asbestos make up this coil 
which is further insulated from the frame 
by sheet mica. The fireproof nature of 
this insulation may be gathered from the 
fact that under test the coils were heated 
without injury to 4709F. А corrugated 
construction has been adopted for the en- 
closing case and the bolts clamping up the 
under plate are deeply recessed to protect 
them from injury. The magnet has à 
central opening for the circulation of col 
air to carry away the heat radiated from 
the coil. The amount of lift of which 
these magnets are capable varies in ac- 
cordance with the form of the material 
handled. Plates, rails, tubes and long 
narrow pieces of metal are picked up by 
two rectangular magnets attached to a 
balancing bar suspended centrally from 
the crane hook. Pig iron, scrap and loose 
material is best raised by circular magnet: 
having a greater lifting capacity, and 
provided with а concave under surface, this being suit- 
able for irregular shapes. By closing the central venti- 
lating aperture with an auxiliary steel pole the magnets 
are capable of liftiug heavy masses with plaiu surfaces. 
This additional pole will also allow of a magnet being lowered 
within about 3ft. of a heap of scrap, not directly in contact, 
when the pieces will be attracted as soon as the current is 
turned on. Under favourable conditions a 50in. magnet 
will raise 20,000 lh, and a 75 Ib. magnet will lift an 8001). 
dynamo. It is interesting to note that these magnets are 
successfully used in foundries and rolling mills to raise 
metal pieces in a heated condition, which does not allow et 
their being moved under ordinary conditions with rope and 
chain slings. The convenience of being able to drop tlie 
magnet on tothe heated metal from above, without approach- 
ing it for the adjustment or placing of a chain, is a stron 
argument in favour of the use of lifting magnets for thi: 
purpose. 
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Dotes and Observations. 


XIl.—A holidap Episode. 


HAD emerged from my bathing box on the pier head at 
Ramscombe and was contemplating a delightful post- 
luncheon dip, when who should appear in the doorway 

of a box three doors oft but old Fliston, the flour mill pro- 
prietor of M We had not met since the opening of 
the new power station in his district, and I had recollections, 
doubtfully pleasant, of a conversation we had then on 
electric driving in general and flour mill operation in 
particular. 

His genial smile, however, and warm greeting quite 

changed. my opinion of him. 

" Going round the mile buoy ?" 

chest like most portiy bathers do. 

“Thats my morning trip down here,” I replied, imitating 

his slapping example, “but on my legs. I generally paddle 
out and have ten minutes or so on the buoy and then come 
back at a good pace. I can then enjoy a square meal; not 
one of the sandwich and coffee variety. | 

“Suppose we begin the first half of the journey," he 

suggested, and almost at once we took the 15ft header from 
the pier. I followed him, because 1 like to see goodly 
round bodies such as his making progress in the water. 
My: What a hole he made in the sea ashe plunged! His 


he inquired, slapping his 


bald head seemed to appear in the middle of the hole before 
his toes had gone under, and the effect reminded me of an 
instrument jewel in its socket. 
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He was an excellent swimmer and was quite comfortable 
in his strokes on the way to the buoy. We re ached it 
together and clambered in at the door which on calm 
mornings always faced the beach. In rough weather we 
used to “watch it from the shore, turning and tossing in the 
waves. 


We lay on the top of the buoy aud for a time there was 
an unbroken silence. 

“Where did I see you last?” he yawned. “I have a 
good memory for faces, but can’t always locate them.” 

„Opening of the D—— power house of the ——shire 
Power Company some months ago. I sat next you at Ше 
luncheon and was mean enough to talk about electric 
driving in flour mills.” 

His face fell. 

“Oh! Um! Ah! Quite slipped my memory, and to 
think we meet again—here, like this.” He waved his hand 
round the buoy and finished with a tap on his bathing 
suit. 

I made no remark. He seemed rather sorry he had 
swum out with me. In fact L was convinced he thought 
me someone else when we had met on the pier. I turned 
the conversation, by an effort, to swimming and found һе 
was а keen sportsman in the natatory art. Following up 
my advantage I recited tales of river and sea bathes and 
polo, until we must have got through half an hour on the 
buoy. Не did his share as well and we both laughed away 
the feelings of that irksome re-introduction. 

“Do you know,” he said, “I’ve felt quite concerned about 
you since we met at that luncheon.. I meant to hurt your 
feelings, and I did not spare you. Although I was a guest 
of the company I felt after your first few words on flour 
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mills that I had been invited there for a purpose. 
were set to pluck me as a fat goose. I resented it, and as 
you remember I was not slow to show it. But [ was sorry 
afterwards. You were so deadly in earnest and I had taken 
so cruel a delight in snubbing you that it reacted on me, 
and I wanted to apologise. Funny, though, on the pier I 
took you for an acquaintance.” 


I save him time to clear bis conscience of its load, and 
then went on— 

“ My dear sir, no apology is needed. I did feel a bit 
cut up at the time, but somehow I had a presentiment that 
you would come round afterwards. N aturally, I have been 
giving you time. l did not call on you to press the claims 
of the electric service, though I have not been idle in the 
meantime.” 

* Your duties—— he interposed. 

“Took me into the nooks and crannies of your flour 
mill,” I cut in, “and I have made many interesting notes 
thereon.” 

“But how did you get in,” 
astonishment. 


“Perfectly fair means,” I answered. “I went up the 
hoist as a sack of human wheat and emerged as a sack of 
human flour.” 

“The deuce you did? Well, that’s plucky anyway. 
And now you are more convinced than ever that I should 
come on the electric power niains I suppose ?” 

He stood up and leaned against the door of the buoy. 

“Well, sir, [ am not only convinced that it is expedient, 
but I now know that you can well afford the capital outlay. 
Besides, you know, the output of the present equipment 
will be increased.” 

I hate talking “shop” on holidays, but here I found 
myself in university bathing dress marching round an 
anchored buoy interviewing a prospective power consumer 
for the supply station 100 miles away. The opportunity 
was too goud to lose. 

Fliston stood some minutes looking towards the land. 
Suddenly he turned on me. 

* Look here,” he cried, * I've got an idea. You've guessed 
I'm a bit of a sportsman, and you're right. On shore I can 
show you a case of medals I got for swimming 15 years 
ago. I feel fit still, and though: you are some years younger 
I'll race you to the beach a mile or more away. If you can 
heat me, come round to my office at the mill when you 
get back with a blank order for the electric power service.” 

^ But ” І started. 


he asked, not disguising his 


he said, excitedly. 


“But me no buts,” 
accept? 


“Do you 


You 
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“Decidedly,” I replied without hesitation. "I merely 
wish to protest against so improper a test of the value of 
electric pawer applications to your flour mill machinery,” 

“ Get ready,” was his answer. 

I clipped the edge of ће buoy with my toes. 

“Go!” said he. 

We took the water together, he with a powerful 
breast stroke, I upon my back. He began to head off 1 
let him go, for I had already seen that he had only the 
stroke he was using. The *trudgeon" was unknown to 
him and I had not used it on the way to the buoy. Of 
course, he knew of it, but when J. say the stroke was un- 
known to him, I mean that he had not learnt it. 


It was an exciting struggle, and I cannot give you all 
the details of the way I played my man. At the half-mile 
buoy I had him well in hand, though he was in front of me 
by 30 yards. In the last quarter mile he still led, but then 
I began to “ trudge,” and passing him struck ground 20 
yards to the good. As soon as he could“ bottom," I shouted 
did he wanta hand, but he waved measide and paddled up 
the beaeh. 

“The deuce,” he panted. “ You could have given me 
30 yards, and I believed myself game enough for a scratch 
race. І must compliment you on your stroke though. I 
believe you were playing me all the time." 


* We must get back to the pier head," I reminded him. 
when he had recovered his breath. So we swam back aud 
had а good rub down before dressing. 


I made no mention of the bet nor did he. He returned 
the next day and I saw no more of him until I was once 
more going my rounds for the ——shire Power Co. 


I waited a fortnight and then called on Fliston with one 
of our ofticial power contract forms filled up as to its details 
and with signature blank only. 


I have the pleasantest recolleetions of that interview. 
We did not talk electric power ut all. The old chap insisted 
on living over again some of his swimming records, and 
made me examine all his medals, He had got them down 


at the office awaiting my return, so he told me. 


When we had finished, he took up his pen. 
„Where's that blank form we had the race for, 
reached out his hand. 


It was out and signed without another word. Then he 
handed me a small envelope, remarking laconically, that he 
hoped that we should not be long in getting in the power 
service, and bidding me good-day. 

I opened that package late at night. I felt that it was 
some gift from my friend, for such I now counted him. It 
was a gold scarf pin modelled to resemble a buoy—our buoy 
off Ramscombe. W. Е. W. 


” anıl he 
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“ Fool-Proot” Motor Starters. 


HE importance of the starter for machine-tool motors 
cannot be overestimated, seeing that mechanics are 
usually careless in the way in which they handle 

electrical apparatus of any kind. Some interest therefore 
attaches to a line of improved motor starters of the 
Ward-Leonard type which Messrs. Geipel & Lange are 
introducing. 

The special feature of the Fool-Proof" type of starter 
is an overload release so interlocked with the arm of the 
starter that, should an overload occur during the starting 
operation, the circuit is opened by a circuit-breaker inde- 
pendently of the starting lever, and thus prevents damage 
to both starter and motor. It further provides protection 
while starting by preventing a too rapid cutting out of re- 
sistance and renders it impossible to start the motor when 
the connections are incorrect or too great an overload 
exists. A time limit can be fitted to this circuit-breaker 
if required. 

A further new improvement consists in the use of a no- 
voltage release which is not usually dependent on the field 
strength for its efficiency in holding the contact arm in the 
running position. The coil is connected directly across the 
mains, so that it holds the arm of the starter regardless of 


5нумт Hero. 
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tion Diagram for Compound Motor. 

For Series Motor omit Field Con- 

nection and Series Field for Shunt 
Motor. 
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Open-type Motor Starter for Control of 15 H.P. 500 volt Machine. 


the strength of the field; at the same time it is arranged to 
release when the armature falls below half-speed. This 
overcomes the objection where motors are regulated by in- 
serting resistance into the field circuit, which often causes 
excessive weakening of the no-voltage coil. 

Renewable contacts are fitted to every size; effective 
magnetic blow-outs are fitted on the contact and circuit- 
breaker arms of starters above 10H p.; efficient leading 
fingers and spark takers are arranged, to avoid any possi- 
bility of deterioration to the working contacts of starters 
below 10 н.р. One of the main features of the Ward- 
Leonard starter is the protection afforded to the resistauce 
material, this being enclosed in a hermetically sealed case 
and embedded in sand, which, whilst providing a protection 
against corrosion and oxidation, affords an effective means 
of cooling the resistance material rapidly, thus enabling 
heavy overloads to be carried for short periods without 
the slightest injury. 

These starters are manufactured in two types, “SU” and 
“SK” The “SU” pattern have no-voltage release with 
coil independent of shunt field, and are made in sizes from 
2 to 40 H.P. and pressures ranging between 125 and 500 
volts inclusive. The “SK” type are known as “fool 
proof" and are fitted with overload circuit-breaker, time 
device (Statter) if required and no-voltage release. The 
illustrations herewith are of this last-mentioned iype and 
include à connection diagram in which the circuit-breaker 
coil and other parts are shown. This pattern is built up 
in the same sizes and for the same voltages as the “SU” 
starters. We understand that the sizes mentioned are kept 
stocked by Messrs. Geipel & Lange, in London. 
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Dorwegian Dodro-Clectric 
Developments. 


OUNTAINOUS countries of comparatively small 
size appear to the electrical engineer as a species 
of happy hunting ground in which he may spend 

his time on the development of water power schemes. 
Norway, Sweden and Switzerland are the best European 
examples of countries which may, and no doubt will, be 
“yun by electricity.” The waterfalls are so numerous, the 
difficulties of catchment few and the civil engineering, com- 
pared with some schemes, light and inexpensive, that once 
the work of establishing a national electric service 18 
seriously undertaken it would appear that but a few years 
only would witness its completion. The important develop- 
ments proceeding in these countries point to the existence 
of sanguine hopes among hydro-electrical engineers of 
carrying their schemes to successful issues to the general 
advantage of the industries of their respective countries. 
The hydraulic resources of the three countries mentioned 
are not by any means entirely utilized for electric power 
transmission, though many large works are in operation. 
In Norway and Sweden at present a number of extensive 
works are in hand. According to Engineering, something 
in the nature of a “boom” in water power is being at 
present experienced. Municipalities, private enterprise and 


even Government departments ате in. competition for the 


acquisition und utilisation of water powers. The Norwe- 
gian Storthing during its present session has voted £22,300 
for the purchase of all the waterfalls on the Numedals- 
laagen between Tunhóodfjord and the Sporan Bridge, а 
distance of 5} miles in which there is a considerable fall. 
An interesting engineering problem is presented in con- 
nection with this proposal. The water of eight lakes lying 
at a height varying from 2,800 to 4,220 ft. can be utilised, 
and the work of damming them is not difficult. When 
completed it will considerably increase the power available 
at the falls. Two schemes are suggested, one for building 


two dams at Tunhöodfjord and Paalsbufjord of 33 ft. aud 


164 ft. which will inerease the effective horse-power to 
100,000, and another for the construction in addition to 
the two dams mentioned, of smaller dams in the remaining 
lakes, which will give an aggregate increase of 150,000 n.r. 
to the falls between the limit points already mentioned. 
The cost is placed at £55,000 or a matter of 7s. 4d. per 
horse-power, but a contribution towards this is expected 
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from manufacturers lower down the Laagen who will 
materially benefit by the developments in question. 
Further, hydraulic works, such as a distributing basin 
and a tunnel 23 miles long would have to be undertaken 
to complete the scheme for water impounding. The total 
cost including power-house, turbines, generators and equip- 
ment is estimated at £85,000, including 10 per cent. for 
unforeseen expenses, or £5. 10s. per horse-power installed. 
In this figure the turbines and penstocks are estimated 
to cost 33s. per horse-power, and the generators, switch gear 
and transformer equipment £2 per horse-power ; buildings 
are not included and are calculated separately at ös. 54. 
per horse-power. No particulars are supplied of the 
system to be adopted for the transmission, whether alter- 
nate or direct current, though it is probable that no 
radical departure from standard polyphase working will be 
attempted. Copper mines are situated within the range 
of distribution but it is expected that the bulk of the power 
generated will be transmitted to the coast, to the Bergen 
railway some 20 miles distant, to Drammen 60 miles. t» 
Christiania about 90 miles. It is estimated that energy саш 
be sold at the most distant places at 28s. to 23s. per horse- 
power-year, a figure which, compared with steam, 5 
remarkably low. These developments point to very сөп- 
siderable industrial activity within the region of the water 
power and they will act as an incentive to the release of 
further capital, either private or public, for embarking on 
similar enterprises. 

The Swedish Government is by no means tardy in recos- 
nising the national value of water power development and 
from the same source we gather that over a quarter of а 
million was voted by the leyislature for the purchase of 
water falls. Our readers will doubtless recollect that the 
same government carried out some interesting experiments 
with one-phase traction about two years ago, with the 
object of converting the State railways to electric working. 
the energy being transmitted from waterfalls inland 
Doubtless this vote of so large a sum is connected in some 
way with these tests in electric traction. The progress ol 
these hydro-electric schemes in other countries should le 
followed closely by British engineers as opportunities will 
soon be afforded of comparing their operating costs with 
those obtained in steam practice. Up to the present 
hydro-electrie transmission systems have not been regarded 
as serious competitors of steam as their installation 
is more costly, and they cannot be placed conveniently 
near the centre of distribution. However it is reasonable 
to expect that as such stations become тоте numerous 
their competition with steam will be more severely fek. 
Hydro-electrics still remain the “dark horses” of electi 
power. 
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Rew Motor Starters. 


LTHOUGH motor starters may appear to the casual 
observer to be very much alike, yet there 18 a great 
difference in the details of the design of starters by 

different makers. The standard motor starters of Siemens 
Bros. Dynamo Works (Ltd.) range from 2 П.Р. to 80 H.P. for 
any standard voltage, and each size is made in two types, 
open aud enclosed. Each starter comprises a multiway 
switch, resistance and (except in the smallest size) no- 
voltage and overload releases. A haud trip is provided 
for short- -circuiting the shunt coil, to stop the motor. 

The resistance consists of a strip bent into folds, with 
pure miea as insulation between each fo!d. This is termed 
a “resistance element," a number of which are packed in 
a cast-iron case and insulated therefrom by a micanite 
trough. No soldered connections are used, and the cases 
are completely air and water-tight. All the resistances are 
tested with an alternating pressure of 2,000 volts between 
live parts and body before leaving the works. 

The no-voltage release consists “of a magnet wound with 
copper wire and connected in series with the motor field, 
and a copper-plated iron armature which is earried on the 
switch arm. When the field circuit is closed the coil is 
energised, and when the switch arm is moved on to the last 
contact the pull exerted by the magnet on its armature 1s 
sufficient to overcome the tension of the centre spring, so 
that the switch arm is firmly held in the “On” position. 
Should the field circuit be broken, or the no-voltage coil be 
short-circuited by the hand trip previously mentioned, the 
magnet fails to hold its armature and the switch flies back 
to the “ОТ” position, being stopped by an indiarubber 
buffer, 


Open T ype Motor 
Starter, with No 


Volt and Overload 
Release Coils. 


Allow us an opportunity. 
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Before we expect your orders for Electric Lifts 


we must show you their advantages. 


The overload release consists of a magnet wound with 
copper wire or strip and an armature placed underneath 
the magnet and pivoted to it at one end. This magnet is 
energised by the main current, and when an overload 


Motor Starter 
enclosed їп Cast- 


iron Cover. 


occurs its armature 18 raised and bridges two contacts, thus 
short-circuiting the no-voltage coil and causing the switch 
to be released. In the larger sizes of starters the overload 
release, in addition to short-circuiting the no-voitage coil, 
aetuates a simple mechanism which forces the switch-arm 
away from the no-voltage coil, thus assisting the spring in 
overcomiug any slight residual magnetisin which may exist 
in the iron of the magnet, This overload release has yet 
another function: it prevents the motor from being started 
up too rapidly by locking the switch arm and preventing it 
from being moved any further as long as the starting 
current exceeds a predetermined value. The switch arm 
is specially desigued to withstand the rough treatment 
to which motor starters are not infrequently exposed. Iu 
the larger sizes the arc ou breaking is taken up by a carbon 
block which engages with a “ flicker” carbon contact. The 
largest size lias а brass arm fitted with a leaf copper brush 
moving over solid copper block contacts, and a copper pilot 
brush to preveut damage by sparking. 

АП sizes of starters, "with the exception of the smallest, 
are provided with contaets which are renewable from the 
front; the smallest size has button contacts. The con- 
nections between switch contacts and resistance are made 
with lead-covered copper strand, and no soldered con- 
nections are used. The steps of the starter are graduated 
in such a manner as to give a minimum fluctuation of 
current when passing from s step to step. If the switch is 
worked properly the current will never exceed twice the 
load current—that is, twice the current required during 
the start, irrespective cf that required for aeceleration. 
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figbt Electric Tools. 


of electric tools being made at the Olympia 

Engineering and Machinery Exhibition. Among 
the exhibits of this class, that of 5. Wolf & Co., South- 
wark Street, London, S.E., will be found of interest. This 
firm makes a speciality, among other machine tools, of 
light portable electric drills and grinders. The motors of 
these handy little machines are wound for operation on 


W” have referred elsewhere in this issue to the show 


Portable Electric Drill with Three-speed Gear made for Direct 
and Alternate-Current Circuits. 


direct and alternate current circuits, the latter including 
a line of single-phase machines. These are also built 
for various pressures up to 500 volts, so that they can be 
operated for any electricity supply mains. We illustrate 
ап electric drill which is fitted with a three-speed gear 
and is suitable for drilling, reaming or tappiug in any 
metal. The parts of the motor, gears and controlling 
switch are all enclosed within a single case, and the gears 
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are interchangeable and may be easily renewed. This is 
made in four sizes for drilling holes y in., £ in., 12 in. and 
2in. diameter respectively. The weight of these drills is 
given by the makers as 22, 35, 65 and 112 Ib. for the four 
respective sizes. The figures of the energy ccnsumption are 
of interest, being 180 watts for the +, in. drill, 300 for the 
iin. 650 for the 13 in., and 1,150 for the 2 in. A useful 
series of very light drills, known as the “ Featherweight,” 
is also being exhibited at the firm's stand. 
These machines are wound for all classes of 
circuits and for pressures up to 500 volts. 
Four sizes are supplied for z in., jin. J in. 
and 4 in. holes; the approximate weight being 
81b. for the smallest size and 101b. for the 
others. The energy consumed in each case is 
9 watts. The machines are supplied with and 
without gearing, and have self-centring chuck 
starting switch and flexible cord. 


Pedestal Type Electric Grinder with Twist Drill Grinding 
Attachment. 


Messrs. Wolf & Co. also specialise in electric sensitive 
bench drills with movable and fixed tables, and with direct 
or gear drive. Motor-operated grinders and polishers are 
being exhibited in addition to the above-mentioned tools. 
An illustration is given herewith of a special pillar type 
grinder with tool rest and other fitments. A tool of this 
description is most useful in a workshop, and its very 
compactness in dispensing with shafting and belts is one 
of its strongest recommendations. (Grinders for attach- 
ment to lathe slide rests, planer beds, &c., are also reckoned 
among the interesting light electric tools which Messrs. 
Wolf & Co. are showing at Olympia. Other machines on 
the same stand are flexible shaft drilling machines fer 
drilling holes in confined spaces, and portable drills mounted 
on carriage with clectric drill for holes up to 4 in. diameter. 
This latter is fitted with a three-speed gear and is a bandy 
light-pattern tool. 
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Atlantic Wireless Telegraphy. 

WE are face to face with another attempt to anticipate 
events in regard to wireless telegraphy. A great deal of 
space in the Daily Press is being devoted to the subject of 
transmitting wireless telegraph messages across the Atlantic, 
and the man in the street is becoming alive to the idea that 
in precisely so many days’ time not only will trans-Atlantic 
wireless messages be an accomplished fact, but that the rate 
for such messages will be less than half that hitherto in 
force for the older method of telegraphing. We are dis- 
posed to question, however, whether we are any nearer Mr, 
MARCON!’s entry into the commercial world of telegraphy 
than was the case when similar claims were made for him 
three years ago, and when the famous letter 5 first hurtled 
through space. 


tp 

THERE is, however, one aspect of this business which 
deserves attention. About three vears ago the Post Office 
decided to accept messages from the general public for trans- 
missicn to ships within certain zones, but the Department 
carefully guarded itself against responsibility. If the mes- 
sage did not reach its destination no claim could be made 
on the Post Office, and no guarantee was given that the 


money paid by the public would he refunded. This action | meter rentals. 


of the Post Office undoubtedly was very acceptable to the 


| Marconi Company, and we think that encouragement by 


linking up any well-established wireless system is well 
deserved; but we do not think that the Post Office should 
have taken up the uncommercial attitude of accepting no 
risk. Popular opinion does not discriminate in these matters, 
and if within the next few weeks the Post Office were to 
announce that they. were prepared to accept messages for . 
America to be transmitted by wireless means on terinssimilar 
to those adopted on the former occasion, the man in the 
street would at once conclude that the occupation of the sub- 
marine cables to America was gone, and that the telegraph | 
cable companies were doomed to failure. This opinion would 
be immaterial if it were not that the value of financial 
securities is affected very easily by statements of this kind, 
which are echoed with the greatest readiness by the Daily 

Press. The result, so far, in the present instance has been 
that the shares in the undertakings of the Atlantic cable 
companies have fallen in value very considerably, while 
those of the Marconi Company have risen in value—or, at 
any rate, are reported to have risen, although we have 
failed to obtain any confirmation of this report from the 

Stock Exchange. It is, perhaps, significant that the annual 
meeting of the Marconi Company will be held in a’ fort- 
night's time, and that these great developments in wireless 
telegraphy are promised by Mr. Marconi at the end of 
three weeks. | 


Coal Costs. 

IN a recent issue our contemporary, the Journal of. 
Gas Lighting, describes the effect which the threatened 
increase in the price of coal will have on the works costs, 
the price of electricity, and the financial returns of the 
electricity undertakings of this country. As might be 
expected, the prophetic picture is in somewhat mournful 
colours. The subject is one, however, which it must have 
needed a considerable amount of courage on the part of 
our contemporary to tackle, for it is surely obvious that 
the gas undertakings will feel the effects of a rise in the 
price of coal much more severely than their electrical 
competitors. In fact, the South Metropolitan Gas Со. 
has already found it necessary to increase the price of yas 
by 3d. per 1,000 cubic ft, and the Mitcham Gas Co. 
has followed suit with a rise of 2d., while that great gas 
undertaking, the Gas Light & Coke Co., which supplies 
half London, has resorted to the expedient of charging 
Coal is responsible for only a small pro- 


portion of the total costs of electricity supply. As 
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typical examples of this fact we might instance Man- 
chester, where the cost per unit for coal is 0:21d. out’ 
of a total cost of supply, including capital charges, of 
1:624.—27.е., about one-eighth; and Glasgow, where coal 
accounts for 0:245d. out of a total of 2:024. ; or, the case 
of a Metropolitan undertaking, St.. Pancras, where the fuel 
cost is 0:484. out of a total of 22d. Similar proportions 
to these will be found if the published tigures for 
other electricity undertakings are considered. In the 
case of the gas undertakings, however, coal plays a much 
more important part—say, about three-fourths of the 
manufacturing costs, or more than half of the total costs 
(including capital charges). It is evident, therefore, that a rise 
in the price of coal must affect the gas industry considerably 
more than the electrical, and consequently electrical engi- 
neers will gladly allow their gas competitors all the satis- 
faction they can obtain from such a rise. 


— — 


THERE are, however, some cases in which the price of 
coal will have a considerable effect on the cost of elec- 
tricity supply—namcely, where the price per unit has been 
based principally on running charges—/:.c, where it has 
been assumed that stand-by and capital charges are less 
important. As an instance in point, we may mention 
restricted-hour supply, to which we have referred on several 
occasions recently. In such a case the coal costs would 
probably account for more than one-half of the total cost 
of supply, and it would be advisable to insert in any 
agreement with such consumers for a supply of elec- 
tricity over a lengthy period a provision whereby the 
price charged per unit would be controlled by the 
prevailing price of coal. Serious objection to such an 
arrangement could not be taken by the consumer, for 
generally the effect of an increased price of coal would 
be felt less in the increased price for electrical power than 
if the consumer had his own power plant. Another case 
where an increase in the price of coal will be felt will be 
in the supply of power by the so-called power companies, 
because in their case the output is large per £ of invested 
capital. In short, the higher the load factor the greater 
the effect of a rise iu the price of coal, and the more 
necessary is it to quote prices for electricity supply depen- 
dent upon a coal clause. In the case of companies, the 
coal will only affect, dividends, but in the case of municipal 
undertakings working with only a small margin of protit— 
and, by the way, most of these undertakings desire to keep 
this margin small—the profit may be converted into a loss, 
as pointed out by our contemporary. Even if such evil 
days should come, it will still be possible to revise prices, 
as our gas friends are now doing, and such revision will 
he much less marked than with gas. It is better, how- 
ever, to work with a larger margin of profit, which inay 
he dissipated in the form of varying discounts, Шап to 
have an occasional revision of the tariff or an appeal to 
the rates. 


— 
Gas v. Electricity. 

THE London County Council Gazette is scarcely a journal 
in which one would look for statements regarding the rela- 
tive values of gas and electricity on health, yet on the front 
page of the current issue we notice an advertisement hy the 


Gas Light & Coke Co. quoting a paragraph from the Lancet 
to the effect that the incandescent electric lamp is weary- 
ing to the eyes and gives rise to headache. The natural 


moral, as pointed out by the Gas Light & Coke Co., is that, 


if you desire to preserve your eyesight and that of your 
children, gas light should be adopted. By now, how- 
ever, we should have thought it was well recognised 
that the electric light, when properly applied, is the 
most healthy form of illumination obtainable, and prob- 
ably it is for this reason that it has been found 
necessary to go so far back as 1904 for the verdict quoted 
by the Lancet. Most people realise that vivid contrasts 
must be fatiguing to the eyes, and.that if the filament of 
an electric glow lamp is continually in the field of view the 
effect on the eyes must be bad. Ignorance on the part of 
some people nevertheless permits illumination of this kind. 
These people would not dream of staring at the sun at 
noon-day, and even if they did so, and suffered the inevit- 
able consequences, they would not forthwith declare that 
sunlight was a natural evil to be avoided, yet they will 
look elosely at the glowing filament of an incandescent 
lamp and feel they have a moral grievance as well as 
optical discomfort. The average gas burner is less in the 
field of view because it is less adaptable. But undoubtedly, 
electric light, when properly utilised, is far and away 
preferable, from the point of view of health, to any form 
of illumination which pollutes the atmosphere, and most 
of us know by experience that a polluted atmosphere is a 
ready source of headache. 


— — 


Municipal Tramways Association. 


Ir is just possible that during the great boom in electric 
tramways in this country some few years ago American 
practice was followed too closely. This, at any rate, is the 
opinion of Mr. К. L. ACLAND, as will be seen from the 
Paper which he read this week before the Municipal Tram- 
ways Association, a report of whose Convention is given 
elsewhere in this issue. The opinion has generally been 
held that 7 ft. was the limiting length of wheel base 
for a single truck; Mr. ACLAND, however, considers that 
8 ft. біп. to 10 ft. will ultimately come into favour. One 
thing, however, is very noticeable about most of the tram- 
cars now in use, and that is the noise and vibration arising 
whenever the cars are running at anything above the 
lowest speeds. Most tramway managers are. finding their 
repairs and maintenance accounts very heavy, and wil 
welcome any suggestions for decreasing the same, but we 
do not think that long rigid wheel bases will offer much 
improvement in that respect. 


— Ul. M 


Birmingham & District Electric Olub.— The opening meeting 
of this club for the session 1907-8 will take place on Saturday 
evening next, September 28th, when a smoking concert will e 
held at which the President (Mr. W. Н. Whitehouse) will take 
the chair. 


Cable Interruptions. Date of Interruption. 
Garachico (Teneriffe)—Santa Cruz dela Palma.. July 12, 1906 


Bredt — DAEAE «5225609 cus о MR dE July 22, 1907 
Grand Canary—Lanzarote .................. Sept. 18, 1906 
Midway Islands—Guam .................... Sept. 22, 1907 
Fort de France—Paramaribo ................ Sept. 26, 1907 
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Wireless Telegraph Notes.—It is reported that Japan and 
Russia are arranging for the establishment of wireless connection 
with Siberia. Japan is connecting Vladivostok and Tsuruga 
on the west side of the island of Hondo. 


Telephones for the Deaf.—The American Consul at Gothen. 
berg reports on a miniature telephone which has been invented 
by the chief of the Swedish Government Telephone Bureau. It 
is expected to be of great convenience to employés at telephone 
stations, and also to persons with defective hearing. In front 
of the diaphragm of this telephone, the dimensions of which are 
0:472 in. and 0:630 in., is screwed a cover with an elongation 
of hard rubber suitable for inserting into the ear. When in use 
this receiver is put into the auditory passage of the ear, and 
the connection consists of a fine cord resting on or behind the 
ear, in the same way as pencils or eyeglass cords are some- 
times carried, and no helmet or extra fixtures are needed. It 
is suggested that this small telephone may also be very useful to 
persons with dull hearing, who are usually better able to carry 
on a telephone conversation than an ordinary one. 


Ionic Medication.—In a Paper under this title, read by Prof. 
Stéphane Leduc, professor of medical physics in the Medical 
School of Nantes, before the electro-therapeutic section of the 
British Medical Association at Exeter, the author refers to the 
fact that the discovery of electricity was due to Dr. Gilbert, an 
English physician. He then pays a glowing tribute to the 
pioneer work: of English scientists in electro-chemistry, and 
recalls Priestley’s oxidisation of nitrogen by electrical discharge, 
and the discovery of the decomposability of water by Nichol- 
son and Carlisle. He also mentions the electrolytical inves- 
tigations of Sir Humphry Davy and Faraday, as well as the 
latter’s researches in magnetism. The author then discusses 
the methods by which substances in solution can be introduced 


by electrolytic means into the human body, and the precau- 


tions which must be observed in carrying out these operations. 


He concludes by congratulating the section of electro-thera- 


peutics on their choice of Dr. H. Lewis Jones as president. 


British Weights and Measures Association.— 1 һе question 
of the compulsory adoption of the metric system in the British 
Empire comes up for discussion from time to time, and various 
societies have been formed to promote its introduction. The 
system also has its opponents, however, and among them may 
be mentioned the British Weights and Measures Association, 
whose objects are to oppose legislation destined to abolish any 
of the existing fundamental units or to introduce the compul- 
sory use of the metre and its derivatives. The Association 
seeks to legalise the use of decimal divisions of the existing 
imperial units and the weight of a cubic inch of water, and 
to simplify weighing and measuring operations by eliminating 
useless and standardising useful weights and measures. Some 
inquiries have been made by the Association as to the work- 
ing of the metric system in countries where it has been 
adopted, and we have received from them papers showing the 
results thus obtained. One of these is a reprint of a circular 
issued by the French Minister of Commerce, showing that, in 
spite of the efforts of the inspectors to suppress illegal 
weights and measures, these are still used, and it is thought 
that the strict application of the law dealing with this point is 
no longer possible. The Minister, therefore, appeals to the 
Chambers of Commerce to use their influence in the suppres. 
sion of these practices. 

„The Central. — We have received the September number 
of this journal together with a list of members of the Central 
Technical College Old Students’ Association. The editors 
announce that the use to be made of the Unwin Fund during 
the coming year has been settled, although, owing to the 
uncertainty, due to the changes in constitution, connected 
with the formation of the Imperial College of Science and 
Technology, no permanent method of perpetuating Prof. 
Unwin’s name has been determined. An Unwin Memorial 
scholar will, however, be admitted to the college during 
the present session, and the holder of the scholarship 
must be a fourth-year student in one of the departments. It 
is hoped that full particulars of the scheme will shortly be 
announced, and that old students will continue to send in con- 
tributions, as it is felt that another £50 should beraised. The 
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present number contains articles on ** The Cyanide Process for 
the Extraction of Gold and Silver from Their Ores,” by Mr. 
R. Krall; and “Some Notes on the Running of Turbo-Gene- 
rators," while Mr. T. Mather has compiled some Notes on the 
research work carried out during the past session in the elec- 
trical engineering department. There are the usual number 
of Old Student Notes, and a plea is made for the development 
of the social side of the Association. The Paper is got up in 
excellent style, though we notice that in two places “ Behr- 
Eschenberg " is printed for “ Behn-Eschenberg." 


Technical Training and Modernised Apprenticeship.— We 
have received from the Committee on Industrial Education 
(London), a communication to the following effect :— 

There is & tendency just now, thanks to the efforts of this committee 
and similar bodies, to recognise that greater attention should be paid to 
what а lad is going to do when he leaves school. In Gloucester, Bootle, 
Wigan and other centres, and in London, pre- apprenticeship schools are 
established where lads may be sent at 13 or 14 to receive & course 
of manual instruction, combined with a deepening of the work of 
the elementary school course on industrial lines. These efforts are 
fully appreciated by the parents, traders and other sections of the 
community. It might be well if in all school districts all over the 
country such schools were established, where the lads of the small 
farmers and tradesmen could be taught for a couple of years before 
being apprenticed, for no school can supersede workshop practice 
such ав an apprentice receives. The parents of such lads would 
prefer to send their sons to these pre-apprenticeship schools rather 
than to the small grammar schools in the neighbourhood as the 
teaching would be on the right lines for the work to follow. The 
authorities throughout the land might well address themselves to the 
task of providing such instruction and reduce the number of classes in 
which fancy instruction is being given. After such а course the young 
apprentice would come to his work with hand and eye and brain trained 
to work in unison and more direct interest would be taken in his work to 
the benefit of all concerned. In a system of modernised apprenticeship 
for the skilled trades the technical evening classes are a most important 
feature, but to be of the gréatest practical use they should be largely 
superintended by employers of labour and skilled workmen from the 
trades represented. It is largely because employers and skilled workmen 
have not been taken into confidence as much as possible in regard to the 
conduct of technical classes that they have such a poor attendance in 
many cases. These classes should also, if possible, be taught by men who 
come fresh to the work, and not by those who have been teaching all day. 


Electrical Laboratories of the University of Pennsylvania. 
—The Railway and Engineering Review gives a detailed 
description of the new electrical laboratories which have 
recently been opened by the University of Pennsylvania. 
There are in all five rooms which are used for practical elec- 
trical work. Each of them is amply lighted and all have con- 
crete floors. In every case provision is made so that any one 
experiment can be carried on independently of any other. The 
instrument laboratory is very completely equipped for all 
kinds of measuring work, and so arranged that each group of 
students has its own switchboard and storage battery. Сиг- 
rent is supplied at any voltage between 2 and 160, and any 
source of current can be connected to the instruments 
of any group. In this laboratory is a large assortment 
of apparatus for calibrating and adjusting instruments, for 
measuring E.M.Fs., capacities, &c., and for testing the 
magnetic properties of iron. The direct-current dynamo 
laboratory contains a number of raised concrete foundations of 
varying sizes. Wooden runners which are laid on these are 
crossed by iron straps to which the machines under test are 
bolted. Each bed has a test table quite near, on which are 
arranged the necessary instruments and rheostats. А switch- 
board, similar to that mentioned above, allows current at an 
appropriate voltage to be transmitted to any bed. The alter- 
nating-current laboratory is arranged in a similar way. Very 
complete tests on a variety of machines form an essential part 
of the course. Two rooms have been specially built for 
photometrical work. Lumner-Brodhun and Bunsen screens are 
provided, and there is also a flicker photometer. An adequate 
number of instruments is assigned for usein this room. 


— ——— 9 a e e 6 — — 


ARRANGEMENTS FOR THE WEEK. 


THURSDAY, October 3rd. 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
8 p.m. Meeting at Caxton Hall, Westminster. Presidential Address 
by Mr. W. N. Twelvetrees. 
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ON THE ELEMENTARY THEORY OF ELECTRIC 
OSCILLATORS. | | 


BY J. A. FLEMING, D.SC., F. R. S. 


In view of modern applications in wireless telegraphy, 
there are many points in connection with the production of 
electric waves by electric oscillations in wires which are of 
great practical interest. The accepted theory has been 
established by the labours of eminent physicists, but the 
mathematical analysis, as presented in the writings of Hertz, 
J. J. Thomson, M. Abraham, Love, Н. M. Macdonald, Pearson 
and others, is undoubtedly a little difficult for students to 
follow. It seems to the writer that some service may be ren- 
dered to workers in connection with electric-wave telegrapby 
by an endeavour to elucidate the theory of the oscillator for a 
few of the simple and most practically important forms of 
open and closed radiating circuit. 

There are only а few forms of oscillator which we can 
easily subject to mathematical discussion with the object of 
predicting or accounting for their behaviour. The theoretical 
treatment of the problem of electrical oscillations on a conduct- 
ing ephere, ellipsoid and, as a limiting case, a rod, has, for ex- 
ample, engaged the attention of several mathematicians. Prof. 
J. J. Thomson has given (“ Recent Researches in Electricity and 
Magnetism," $308, p. 361) a full discussion of the spherical 
oscillator, and shown that the natural time period of electrical 
oscillation of the charge on а conducting sphere of diameter 


TES : 9TU 
Dems. is given by the expression T 
uv 


, Where и is the 
velocity of radiation. Hence the fundamental wave-length of 
the emitted radiation is 3:63 times the diameter of the sphere. 
Also Thomson shows that the logarithmic decrement of the 
oscillations per complete period is 27/./3=8:63, so that the 
oscillations are damped out with enormous rapidity. This 
large decrement is solely due to the fact that such an oscillat 
ing sphere is an energetic 1adiator.* The case of the ellipaoid 
of revolution has been discussed by M. Abraham (Annalen 
der Physik, 1898, vol. LXVI., p. 435) as a means of arriving at 
the theory of a thin straight rod oscillator of circular cross- 
section viewed as a limiting instance of the prolate ellipsoid of 
revolution. 


If / is the length of the thin rod and d is its diameter, and e 
stands for the function 1/4 log, 7 then Abraham shows that 


the length A, of the waves emitted by the rod oscillator 
corresponding to its fundamental oscillation is given by 
ХМ=2К1-++-5°6ё), and the logarithmic decrement of these 
oscillations per complete period by 5=9-74e. 

For a wire of the dimensions usually employed as a radiator 
in wireless telegraphy the ratio of length to diameter would be 
such as to make the above quantity e of the order of 0.09 to 
0-03, or even less, so that А would by this theory be nearly 
equal to twice the length of the oscillator, and à equal to some- 
tbing of the order of 0:25. 

Ап experimental determination of the ratio of the emitted 
wave length to the length of a Hertzian rod oscillator has been 
made by J. A. Pollock (see Journal of Roy. Soc. of New South 
Wales, 1903, Vol. XX XVIL, p. 198), and he found that the ratio 
A/ for such an oscillator lay between 2:3 and 9:45. 

In the case of a single-wire plain Marconi antenna, which 
may be considered to be a semi-Hertzian rod oscillator when in 
action, the writer has always found that the ratio / approxi- 


mates to the value 5, which is equivalent to 2:5 for a complete 


* In connection with the problem of determining the wave-length of 
radiation emitted bv electric oscillations on a sphere, it may be remarked 
that the solution affords an indication that visible light cannot be the 
result merely of the oscillations of electric charges residing on atoms, if 
these are assumed to be charges on spherical conductors. For suppose a 
conducting sphere having a diameter of the order of atomic diameters, 
viz., 10-" cm., to carry an electric charge which is set in oscillation. 
Then the wave-length of the emitted radiation would be of the order of 
3:6x10-*. But the wave-length of visible light is from 500 to 1,000 times 
greater than this length. Hence we cannot assume that light is due 
merely to the oscillations of electric charges carried on atoms as if they 
5 spheres. (Cf. Larmor, Aether and Matter, Chap. xiv., 
р. 225. 


Hertzian rod oscillator. Mr. Macdonald (see Electric Waves, p. 3) 
has proved that for any wire resonator of length / the ratio / 
for the fundamental oscillation is 2°53, and confirms it by com. 
paring the results of the observations of MM.Sarasin and de la 
Rive with the dimensions of the resonators given by them. Hence, 
when we are dealing with the case of the fundamental oscilla. 
tions set up in a perfectly insulated straight rod of length І large 
compared with its diameter, d, we may say that both expen. 
ment and recent theory show that waves are emitted having a 
wave-length more nearly 2:5 times than twice the length of 
the rod. Similarly in the case of а simple, straight vertical 
wire in which oscillations are set up by means of a spark-gap 
between its lower end and the earth, the wave-length of the 
fundamental emitted wave is more nearly five than four time: 
the length of this antenna. In such cases the author's cymo- 
meter may be conveniently employed to verify the ratio. 
Thus at University College the writer erected д single wire 
antenna 73 ft. high and set up oscillations in it by means oí a 
spark-gap inserted near the earth end. The waves radiated were 
found to have a length as determined by the cymometer of 
360 ft., and 360=73 x 4:93. 

It need hardly be said that the above rule does not apply if 
there are any coils or turns in the wire, and a great error 
would be committed if it were assumed that an antennahaving 
an inductance coil inserted in its length emitted a waveof 
length equal to five times the total length of wire. The above 
ratio for A/“ is, however, indicated by theory and confirmed 
by measurements for the simple single thin wire straight 
oscillator of the Hertzian type when free fundamental oscilla- 
tions are excited in it by a spark-gap. 

We may then consider the nature of the effects taking 
place in the space outside such a rod oscillator. If electric 
oscillations or periodic movements of electricity are taking 
place on the surface of a conductor, it follows that periodic 
changes are also taking place in a distribution of magnetic 
force or flux, and electric force or strain im the space around 
it. It is found that а space filled with pure air differs so 
extremely little from the best vacuum we can produce in 
respect of magnetic permeability and dielectric constant that 
we are justifed in neglecting, at least in laboratory expen. 
ments, any effects due to the presence of air, and considering 
the space around the oscillator to be occupied with the ether 
or electromagnetic medium only. 

This assumption is, however, by no means valid when we 
are dealing with long electric waves in very large atmospheric 
spaces, as in trans-oceanic electric wave telegraphy. The actual 
terrestrial atmosphere, especially that portion facing the sun, 
is in a state of partial ionisation, and contains positive and 
negative ions or free electric point charges in large numbers. 

Recent researches by A. S. Eve (see Phil. May., February, 
1907, Vol. XIIL., р. 248) on this point are instructive. Using 
an Ebert apparatus, Boltzmann had found during an Atlante 
voyage from Dover to New York that the number of electric 
ions present in the Atlantic atmosphere was 1,150 positive 
and 800 negative per cubic centimetre. During a voyage 
from Montreal to Liverpool Eve found from 600 to 1,40 
positive and 500 to 1,000 negative ions per cubic centi 
metre in the atmosphere, the ratio varying from 1-04 t 
1:83. These numbers do not greatly differ from thos 
found over land areas of large continents, such as Germany 
or Canada. From the data given by Strutt as to the amount 
of radium in sea water and in various sedimentary and igneous 
rocks, Eve draws the conclusion that this ionisation cannot be 
wholly accounted for by radio-activity of the sea or sol 
Knowing, however, that ultra-violet light is a cause of 101084 
tion, and perhaps the penetration of the upper layers of 
atmosphere by cosmical matter carrying electric charges, ¥¢ 
may no doubt assign to these last agencies some share ш the 
atmospheric ionisation. In any case the terrestrial atmo 
sphere, when we are concerned with large volumes of it 
traversed by light, cannot be considered as equivalent to 
matter-free «ether. Maxwell’s theory, therefore, as far as It 
disregards the effects due to the presence of free electric 
charges in the medium, starts with certain limitations, which 
must in practice be subject to correction. Its fundamen 
postulate is that in a region occupied only by а perfect 
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dielectric—viz., the æther—the state called electric strain or 
displacement whilst changing constitutes an electric current 
and produces, therefore, magnetic force. Hence, as in the 
case of conduction currents, the line integral of magnetic force 
round an element of area is numerically equal to 47 times 
the time rate of change of the electric strain or displacement 
through that area. When dealing with unit area this line 
integral is called the curl of the magnetic force. In the next 
place, from Faraday’s law of induction, we derive the con- 
clusion that the line integral of electric force round unit area, 
or the curl of the electric force is numerically equal to the time 
rate of change of the magnetic flux through that area. 

If D stands for electric strain or displacement, and B for 
magnetic flux normally through vnit of area, and E and H are 
the electric and magnetic forces, and К and p the dielectric 
constant and permeability, the above statements are mathema- 
tically expressed by the equations, 


dD _ 
4 Curl Н 


dB 

T Curl E, 

Whilst by definition the magnetic flux B and the electric 
strain D are related to the corresponding forces by the equa- 
tions В= иН and 4rD=KE. The 4r makes its appearance in 
this last equation because we define the unit eleċtric strain or 
displacement to be that taking place through the unit of area, 
rather than the displacement through the whole surface of a 
sphere of unit radius surrounding a unit of electric quantity, 
which is the most rational definition of it. 

Suppose then that we apply these expressions to the case 
of a rod oscillator. Let the rod have its centre at the origin 


Р 


Fie. 1. Fic. 2. 


of co-ordinates, and let the z axis be in the direction of the 
rod, and the y and z axes at right angles to it. Then it is 
plain that at distances large, compared with the length of the 
oscillator and at points on the z axis, the electric force due to 
the charges on the rod must be parallel to the axis of x and 
the magnetic force at that point must be parallel to the axis of 
y, and also that these forces must decrease as we move away 
from the origin along the axis of 2. (See Fig 1.) 

Consider the plane of zz. The electric force along x through 
the origin is E, and at a distance dz, and in the same direction 


it is E 2 dz, whilst z is zero in directions at right angles. 


Hence for the plane of zz the curl of E is dE/dz. Similarly 
for the yz plane, the curl of the magnetic force in that plane 
is—dH/dz. The last quantity has the negative sign because in 
taking the line integralsround the are as drdy and dydz, we 
must travel in similarly directed directions, and have regard to 
the fact that the line integral is negative for that part of the 


journey made against the direction of the force. Accordingly, 
from the previous equations, we have 
dD dE dH 
Uu o di а (0 
dB dH dE 
Vah Cg n (3) 


and by differentiating (1) with respect to ¢, and (2) with respect 
to z, and vice versa and equating the results we have 


dE 1 dE 

dit pK dd ' (3) 
dH 1 ан | 
de AR déc (4) 
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These equations must be satisfied by any function which can 


properly represent the variation of E and H along the 2 axis 
with time and distance. | | | 

If there are oscillations in the rod it is clear that the forces 
vary periodically, and as a first approximation the amplitude 
of the oscillations may be taken to vary as a sine function of 
the time. 

If, then, we take such expressions as 


E-Asin(pt-q:)) . . . 
Н = В cos (pt - q2) 


(9) 
(6). 


we shall find by actual differentiation that they satisfy the 
above equations, (3), (4), provided that 22 = /K. 

In order that this may be the case we must take 27/T =p 
and 27/А = 0, where T is the periodic time and A the wave- 
length, and we then find that E and H can be represented by 


functions of the form A sin ( an, _ 2r ) or B cos (т — zi 2 ) 


«x 

T A 

which both satisfy the equations (3), (4), provided that 
1 


— “= -.2= | 


— But these periodic functions of t and z repre- 
v AK 


sent wave motions propagated with a velocity, и. For the 
criterion of a wave motion is that it is repeated cyclically both 
in space and time, and hence if we consider the state of affairs 
at any point 2, and any time /, we shall find that the same 
condition is repeated at a time {+ and at a distance 2 1 2 
provided that = ut where и is the velocity of the wave; for 
we see that - 

or n 2T „у 27, 2. 

T (+t) (+2) T' i^ 


provided that ғ/Т —2//A—Q or 74 =ul'. 

It is clear, therefore, that the oscillations in the rod set up 
an undulatory state in the medium in which alternations of 
electric and magnetic force are repeated at each point and 
periodically distributed in space and time. The above dis- 
cussion deals, however, with a limited case—viz., the condition 
of things along the z axis and at great distances from the 
oscillator. 

We may obtain a more complete solution of the problem 
for all points in space round the oscillator, provided that we 
make another reservation. The problem of determining the 
field at all points round the rod oscillator has been solved, as 
already observed by M. Abraham, and delineations of that 
field have been given by F. Hack* for various epochs. 

The difficulties of the analysis are, however, enormously 
increased if we have to consider the case in which the current 
in the rod varies from point to point at any instant. The 
matter becomes very simple if we assume the oscillator to con- 
sist of a pair of spheres or discs connected by a rod, the discs 
having such capacity that we may consider the current in the 
rod to be the same at all points in the rod at the same instant. 
Such an oscillator is often called a dumb-bell or Hertzian 
oscillator. The field around can then be calculated when we 
have determined the electric or scalar potential and the mag- 
netic or vector potential at every point in space. 

The scalar and vector potentials are quantities whose space 
rates of variation in particular ways gives us the electric and 
magnetic forces. The scalar potential at any point in space is 
obtained by adding together all the quantities obtained by 
dividing each element of the electric charge on the body by 
its distance at the point in question. 

In the same way the vector potential is obtained by summing 
all the quotients of elements of electric current in the body by 
their distance from that point. 

Let us apply this to the case of the dumb-bell oscillator. 

Let the oscillator be placed with its rod in the direction of 
the axis of z. Then it is clear that everything must be sym- 
metrical round this axis, and it will suffice to calculate the 
field at any point in one plane, say the yz plane (see Fig. 2). 

* Reproductions of diagrams by F. Hack showing the electric field 
round a rod oscillator at various epochs are given in Plate 6 at the end 
of Chapter V. of the author's treatise on The Principles of Electric 
Wave Telegraphy " (Longmans). 
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Take any point, P, in this plane at a distance, r, from the 


origin, and let Q be the maximum charge on each end or ball 
of the oscillator in electrostatic units and C the capacity of 
these balls with respect to each other. Also, let V be their 
maximum P.D. Let I be the maximum current flowing in the 
connecting rod, and let it be the same at all points of the rod 
at the same instant. Let N be the frequency of the oscillations 
or T the periodic time, and п = 2zN =27/T. Also let A be the 
wave-length, and let m = 2 / . Let 6z denote the length of the 
oscillator. If, then, the charges on the oscillator balls were 
constant, the potential at P: due to a charge +Q at the origin 
would be Q/r. But since the + and — charges are varying 
in accordance with a sine function of the time, and since the 
electrical effect takes time to be propagated through space, 
the potential at P at any time due to a charge at the origin 


whose value at that instant is Q sin nt is Qan fi -") We 
have, however, to consider that the charges at the ends of 
the oscillator at any instant are of opposite sign, and are 
separated by a distance бу. If any function has a value F, 
corresponding to an abscissa 2; then for an abscissa 2 + 02, it 
has a value F + T2 It is easy, therefore, to see that the 
scalar potential at the point P, due to the positive and nega- 
tive charges on the ends of the oscillator at any instant, 
has a value at any time /, and distance r, given by 
_4 ( sin (mr — nt) Qê: 
dz \ ` r ШИ 
The product Qàz is called the maximum electric moment of 
the oscillator and we shall denote it by ф. Also the quantity 
sin (mr —nt)/r will be denoted by П. Hence if у denotes this 
scalar potential at P, due to the oscillating charges, we have 
| їп 
үе: 


In the next place we have to consider the vector potential. 
If i is the current, reckoned in electromagnetic units, in an 
element of length d: of a circuit, then the vector potential at 
a point at a distance т is parallel to the elements and has a 
value 262/r. | | 

In the case of this oscillator, the current varies as а sine 
function of the time, and has its maximum value when the 
electric charges at the ends have zero value and vice versa. 
Hence if I is the maximum value of the current, we have 
I-cVn/u = Qn/u апа 192 = фп/и. The symbol u stands for 
the velocity of radiation, and therefore the ratio of the 
electromagnetic unit of current to the electrostatic unit. 
Accordingly the component H of the vector potential parallel 
to the z-axis, due to the current in the oscillator at any point 
P, is ф сов (nt) _ Ф ап 

u r u dt 

The components F and G— parallel to the x and y axes— 
are zero. We find, then, for the scalar and vector potentials 
of the oscillator in question at any point P at any time, 


їп 
=_ = de . . = ә . . . (5) 
EU 
Н = A47. (6) 


where A is written for 1/u. 

Now, Maxwell showed that if F, G and Н are the axial com- 
ponents of the vector potential, and y is the scalar potential, 
the axial components of the electric force (P, Q, К) and of 
the magnetic force (a, b, c) are given by the equations 


р Е d „H d 
dt dx dy dz 
dG dy _dF H 
Q7 d (7) = de (8) 
Е г, m ma 
di d: аг dy 


Hence we have the means of finding the electric force and 
magnetic force at all points. 
If then we submit the equations (5) and (6) to the opera- 


tions defined by (7) and (8) we arrive easily at the following 
values for the components of the electric and magnetic forces 
at points around the oscillator. 


deII ФП 
mm and ail 
ФП ФП 
Q СТЯ (9) b=- Аф (10: 
II ФП 


We may leave to the reader the task of forming the various 
differential coefficients of П = віп (mr —nt)/r, and simply con- 
fine ourselves to giving the values for the plane of yz, which 
are identical with the values for every plane passing through 
the axis of the oscillator. For brevity write x for (mr -ni 
and sin 0 for y/r and cos Ө for 2/r. Then we have 

29; 


5 (2 sin x 2m cos x) + sin? sin x 


+ 3mr cos x — 3 sin x)) 


Q 


(8 sin x mr" sin x — 3mr cos x} sin 0 cos б 


on 


zt 
ri 
А ; А 
qe {mr sin x + cos x} sin 0 
These equations show that the magnetic force is distributedin 
circles round the oscillator, having their centres on the axisd :. 
At points not very near the oscillator, for which mr iii 
quantity large compared with unity, the above equation 
reduce to, 
фт? 


= sin x sin 
2 
Qe —— sin x sin Ó cos 0 


Афт 


N LI e 
sin x sin Ө 


. . (Q1) 


a= 

These last equations are identical with those given by Hertz 
in his solution of the problem. They show that at large 
distances both the forces vary inversely as the distance from 
the oscillator, a fact which has been approximately confirmed 
by experiments by Messrs. Taylor and Duddell. 

To obtain the equations for the lines of electric force же 
note that these lines have the same form in every meridioni 
plane passing through the axis of 2. It is, therefore, con- 
venient to substitute for the components P, Q and R two 
components, viz. —R along the z axis and S = y P?+Q along 
the direction of a vector, p = y<? + y", perpendicular to the 
axis of z. It is then quite easy by differentiation to show tht: 


еп eU d (uum) 
d dy pdp\ dp 
and hence we have 
R= 4/01 (12) 
p de dp 
Again, since S 9% + 01 
П ФП 
ше ат 
it follows that 
_ Ф df ап 0.0 
Ern 


Now, the equation to a line of force in the plane of pand: 
is Rdp-Sdz=0. For this is the mathematical expression dt 
the fact that the resultant force is directed along the line d 
force. В 

Substituting, then, in this last equation the values of R andò 
from equations (12) and (13), we have 


d / ап df dll 
"d a а aer = 
"OLIM Z3! 


and integrating we have 1 75 = Constant = с, 
p 
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Accordingly this last is the equation to a line of electric | a series of values of r, which are the distances along the radius 
force in any meridional plane of the oscillator. In the plane | vector at which the curves of electric force cut it. Accord- 


of yz we have p=y, and hence 2" == с is the equation for that ingly , for any particular value of 0 there are multiple-pairs of 


ues of r. 
plane. Thus we select any desired values of 0 and m and such а 
: "But II вір (mr nt) pq dl mr cos(mr — nt) — віп (mr — nt), value for c that f = с/т sin*0 is not greater than unity for the 
= ава ылы ЫА LE AI | ТЫ. 


————— 


r y 
Therefore, finally, we have for the equation of the lines of | т 


electric force the expression 


sin(mr—nt)_ с . . Q4) 


cos(mr — nt) — aa TUE 


We can give to ¢ any required value and thus determine a 
family of curves for a given epoch. This we can do by assign- 
ing certain values to the constant c and also to m = 2 / 
and to Ө and then determining the corresponding value of r. 
This is best achieved by plotting a graph of the function 


sin mr : : 
cos тт — ————- | =f. Suppose we give to т various values 
mr 


—— 
-— — 


in terms of A, then it is easily seen that for large values of mr, 
that is, when r is many times A, the part sin mr/mr becomes 
negligible in comparison with cos mr. 

Е we construct а curve representing the function | drawn for the function cos (mr – nt) — 
sin mr 


. 


least value of 0 chosen. We then select any other larger 

values of 0 and find the corresponding values of r from a curve 

sin(mr — nt) 
mr 


as above. 


=f, we find that it is a periodic curve which This process gives us a set of pairs of points on the radius 
vector r drawn at an angle 0 to the z-axis through which the 
lines of electric force will pass. In this manner we may find 
a number of points delineating sets of curves which were 
drawn first by Hertz, and subsequently by Prof. Pearson and 
Miss Lee for the field of a dumb-bell oscillator. ' 

These curves at points not very near the oscillator take the 
| form of closed loops bent towards the oscillator and becoming 
cos (mr nt) = с/т sin’), larger as we proceed away from it. (See Fig. 3.) 


and it suffices to give various values to t and to 0 to determine | ((To be continued.) 


<08 MT — 


after the first two or three periods becomes a simple cosine 
curve. The ordinates of the curve are the values of с/т віп?0, 
and the abscisse are the corresponding multiple values of r. 

Hence for all points beyond a wave-length or two from the 
oscillator we may say that the equations to the lines of electric 
force are given by the very simple expression, 


THE ELECTRICAL EQUIPMENT OF THE SS. “MAURETANIA.” 


Summary.—The equipment of the ss. “ Mauretania,” the latest the cost of cables required, yet securing complete immunity 
addition to the fleet of the Cunard Co., is an excellent example of the | from any serious breakdown. The generating sets, of which 


varied uses to which electrical power can be put on а modern liner. In . 
this issue the system of power distribution, electrical generating plant, there are four, are placed in two rooms separated by a water- 


tans, motors for dismantling the turbines, cranes, lifts, &c., are described, tight bulkhead, and each room, containing two sets, has its 
whilst in our next issue we hope to describe the lighting, refrigerating | own switchboard quite independent of the other, but capable, 
pen the рове installation and the means adopted for measuring by means of a connecting bar and switch, of being joined up 
BLS Power о ine curpinee: in parallel. From these two rooms, which are port and star- 
"TR ; board, the cables are led all over the boat, those supplying 

| deus is the 5 ! ~y F Еа 9 of power to the starboard side from the starboard generating room 
Ы ae 8 А 855 d s quiae 1 ни Ае { thus Бе 83 ^h а ! and those to the port side from the port generating room. The 
ae ood T b e extension OF 108 use tor this purpose Паз port and starboard sides of the ship are thus completely isolated 
proceeded with a rapidity surprising even in an industry of from each other, and any mishap to the one leaves the other 
0 шош поти „ 5 unaffected. The main cables on leaving the generating rooms 
Э 5 d я hipbuil di auretania, which 18 the last go direct to their various distribution boards (some 10 or 11 
word in present-day shipbuilding, would possess some interest- on each side), and each of these boards is connected by a heavy 
ing and remarkable features in connection with its electrical cable through a switch to the corresponding board on the 
equipment, and we are not deceived in this supposition. From other side of the boat. In the event, then, of a breakdown on 
the first it had been intended that everything within reason | the machines or in the cables any of the distribution boxes 
should be accomplished by electricity, and that this has been | can be cross-connected and take power from the other side. 
well carried out will be evident from the following description. | Indeed, one might safely say that the boat would have to be on 
So extensive, indeed, is the electrical plant that іп any mention | the point of sinking before the supply failed—so complete 
of the boat itself the remarkable size of this plant is almost | i. the system of duplication and isolation. As might be ex- 
invariably alluded to—a justifiable allusion when it is stated pected, the cables E of large dimensiona. tha maximum 

3 9 


17 5 a 5 рар i керен T uL than that in | current being 15,000 amperes. They are laid as far as possible 
Ж aga aan a mcr a ke on the side of the ship and carried between porcelain insulators, 
Distribution.—At sea, safety is above all things essential, so | the positive cables on one frame and the negative on another. 

that, in the choice of a system of distribution, but little scope | In passing through water-tight bulkheads, each cable is fitted 

is allowable, direct current at low voltage alone being possible | in a gland, being insulated from the gland by fibre packing. 

—naturally expensive and uneconomical owing to the heavy The two switchboards are quite similar, and each consists of 

cables necessitated, but quite unalterable under the circum- | three vertical panels, the two outsides being generator panels 

stances. In the “Mauretania the voltage is 115, allowing a | and the inside a feeder panel. There is also a horizontal 

5 volt drop to the motors and lamps, which all work at 110 | division of the board, the top being negative and the bottom 

volts. Тһе almost perfect balance of load on the port and | positive. The arrangement is, of course, extremely simple 

starboard sides of a ship allows what is practically a duplicate | owing to the very elementary system adopted, the generator 
system of wiring to be adopted, without materially increasing ^ panel being fitted. only with a circuit-breaker, field ammeter 


b -—————— R—ÓMÓ——À— —2—— 
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and voltmeter. It will be noticed, however, by the diagram voltmeter then giving the reading between the negative bus 
in Fig. 1, that each of the generators is connected to a maxi- | bar and the machine side of the negative switch—i.c, the 
mum reverse-current and time-limit relay, while each feeder | difference in voltage of the two machines. Аз the incoming 


! l і his voltage 
4 SQ IN SECTION BUS BARS + generator excites, t 

Г gradually reduces and finally 
Bins ) 


| becomes zero, a very accurate 
v. | all adjustment being obtained by & 
И, Жа. 
eD | CF 
EP | EA | EÀ Р 
AEREO: 


small push plug which short-cir- 
cuits the voltmeter resistance, 
the whole range of the voltmeter 
then being from zero to 12 volts. 
When the pointer is exactly at 
zero the two generators are at the 
same voltage, the negative switch 
is closed and the machines are in 
parallel, 
Another somewhat novel idea 
in an installation of this kind is 
the arrangement for determining 
the current in any one of the 
ААА | feeder circuits by the use of a 
| single ammeter. Each feeder 
passes through a shunt whos 
ends are connected to two small 


22 Dew ws — — we 


О] " i sockets in the middle of the 
1а 1. = < panel. By means оѓ a four-fanged 
КЕЕ P plug these two sockets can be 


joined up to two others, couplei 


C.C. TURSO-CE. 

DYNAMO NO.1 

375 KW. 115 VOLT 

C.C. TURBS-CER. t- ——————— 


L — — to the feeder ammeter and ren- 
.gg 9-60 AUP. PORT геа 1 | EQ 12-060 AMP STARBOARD FEEDERS dered common to the whole board 
127 | "t З 2 by two small copper bars running 
FL =й = its entire length. This arrange- 

: 8 2 : Е r ae ment is more important and 
2 ME necessary than might appear at 

< kort Boat > < =: Starboard Board — -- -> first sight, since it will enable a 


Fic. 1.—DIAGRAM oF SWITCHBOARD CONNECTIONS. reliable check to be kept on the 


A Ammeter. FA Feeder ammeter. BV 'bus bar voltmeter. РУР Parall voltmeter plugs. MTRR Maximum time-limit 1 ireui 
and reverse-current relay, MTLR Maximum time-limit relay. 8 Shunt. SFR Shunt field regulator. ACB Automati ccircuit- current used in all the circuits, 


breaker. DF Damper fuse. TC Trip coils. В Resistance in series with voltmeter. PB Push button for short-eircuiting volt- and affords a means of ascertaining 
шешн. if the boilers are being efficiently 
stoked, since the power required for the forced-draught fans 
in any of the boiler rooms can be continually noted. | 

The boards, which were manufactured by Messrs. Ferranti 


has a maximum-current time-limit relay. These, of course, 
can be set to any required overload up to 25 per cent. and to 
or required time up to 15 seconds. 

ach of the main feeders is isolated on the board, being 
joined on to the 'bus bars through positive and negative 
switches of а particularly substantial type, both switches being 
connected to the automatic 
time-limit cut-out mentioned 
above, во that the possibility of 
a disastrous overload is small. 
Besides this time-limit relay, 
which is practically a Ferranti 
clock meter in principle and 
is a shunt instrument, each e 
switch can also be thrown out 4% 
by а series trip coil, which, how- 
ever, would only come into 
play with a much heavier load. 


І 
i 
2 Cranes 24’. O Radius E 5 Ad 
f ,; „ IG Ohhh + : 
The generator switches are 
also very strongly made and 
are operated by long handles | `+ © I А 
connected bya system of levers == a у —— . — 
at the back of the board, the Р 
switches themselves being at 
the top and well clear of the Boat Deck 


attendant. The break and NEM .. 
make of all the switches is TT 
taken by renewable carbon Walser fine 
contacts so that no severe 
arcing across can take Scale of Feet. 
place between the copper о 2 4 в 8 10 12 
surfaces. 
The paralleling of two promenade Deck 
machines is rendered very a Кї. 2.—12 сут, ELECTRIC DEcK CRANE. 


simple by an ingenious | —————————— — — — —- | жий 
arrangement. Оп running up a generator to be paralleled | Limited, are of a more handsome design than one 

with one already on load, the main positive switch is closed, | associates with ship construction. 

which completes the paralleling voltmeter circuit, this Generating l'lant.—The Cunard Company have been con: 
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sistent in their adoption of the turbine principle, for not only 
is the ship propelled by turbines, but the electric power is 
obtained from four turbo-generators. These have been manu- 
factured by Messrs. С. A. Parsons & Co, and vary in some 
points from the ordinary type built by that firm. They have a 
normal output of 375 kw. each, but, like all turbine machinery, 
are capable of large overloads for extended 
periods. The full power has to be developed, 
moreover, with a back pressure of 51b. above 
atmosphere, since the exhaust steam is used 
in the feed heater, so that it is obvious that 
nearly double this power could be obtained 
when working on a good vacuum. Auxiliary 
condensers are installed for use when the ma- 
chines are running condensing. Owing to 
the necessity of avoiding gyroscopic action, 
the speed of the turbines had to be kept 
down to 1,200 revs. per min., which is, of 
course, very much slower than usual for tur- 
bos of this power. The dynamos present 
some interesting points in design owing to 
the extremely heavy current developed 
(nearly 4,000 amperes) and the restricted 
length and diameter of the commutator. By 
the use of a wide air gap, with a correspon- 
dingly strong field, and the usual Parsons 
compensating winding, however, the genera- 
tors have been made to run quite sparklessly 
and without any large rise of temperature 
The commutators are cooled by a ventilating 
trough (a branch from the main ventilator 
of the generating rooms), the mouth of which 
is brought under the deck directly beneath 
the commutator. 


Forced Draught Motor-driven Fans. —Itis, per- 
haps, somewhat surprising that the chief call for power (and the 
most constant one) comes from the fans for producing a forced 
draught in the furnace of the boilers, on the Howden principle. 
The arrangement is as follows: There are four sets of boilers 
(25 in all), each set, or stokehold, being isolated by water- 
tight bulkheads. For each stokehold there are two fan rooms 
directly over the boilers they operate, being well ventilated by 
a 5 Н.Р. series motor. The system “of ventilation, here as 


| Е E 
Fra, 3.—SEMI-ExNCLOSED Moror Daivina 35 IN. Fan. 


throughout, consists of an air duct right round the room with 
gratings at intervals fitted with movable shutters. 
fan room there are two absolutely separate fan motors (port 
and starboard), independently wired as usual, each motor 
driving two fans, the leads for the ventilating motor being 
tapped off the main fan leads, on alternate sides of the room 
in alternate rooms. The fans take the air directly from the 


In each. 


top of the boilers, so that it is already heated before being 
delivered into the furnace. These fans, by W. Н. Allen; 
Son & Co., are illustrated in Fig. 4. The motora are shunt 
wound, capable of giving 50 H.P. at full speed (450 revs. 
per min.), and are totally enclosed, but ventilated in an in- 
genious manner by a small fan on the same shaft and 


Fic. 4.—Moron-DnaiveN Forcen рвлсант Fans, 


connected to the motor by an air duct. The motors thus 
run very cool and are protected from dust and dirt and in 
every way are placed under ideal conditions; they will un- 
doubtedly give the highest satisfaction, and it is to be hoped 
that their success will cause the Admiralty to reconsider their 
decision to revert to the use of steam-driven fans, the failure 
of motor-driven fans on battleships being undoubtedly due to 
carelessness in choosing their position. Obviously it is folly 
to suspend a motor in an atmosphere of coal-dust and a tem- 
perature of 120°F. and expect efficient results, yet this has 
been done on more than one battleship. The motors are con- 
trolled from the stokehold by levers, which mechanically 
operate the controller handle in the fan room. The fans are 
designed to give the normal draught (23 in. of water) at con- 
siderably less than full speed, so that in the ordinary way a 
resistance will be in circuit. A very fine adjustment of the 
speed is thus possible and ample margin is left for high steam- 
ing in case of necessity, the fans at full speed giving nearly 
31 in. of water draught. There are in all 16 motors with a 
maximum load of 800 H.P., but, naturally, under normal condi- 
tions, nothing like this power will be required, 400 H.P. being 
a more probable figure, it being absolutely essential to have 
а very large reserve. 


Ventilation.—The system of cooling and heating the saloons 
and berths is an original and effective one, in which electricity 
plays again an important part. At various points on the ship, 
and notably on the top deck, are placed а number of thermo 
tanks, some 60 in all. Each of these tanks contains many 
tubes, around which is a large air space, from which air ducta 
are led to the cabins, saloons, &c. In the air space is a motor- 
driven fan, which forces the air around the tubes into the 
distributing trough. When it is required to heat the ship live 
steam is passed into the tubes, heating the air all around, so 
that warm air is delivered ; for cooling, the steam is shut off 
and a supply of fresh air is allowed to enter the tank, and this 
is likewise carried by the fan to its destination. The object 
of having so many tanks on the top deck is obvious, since the 
rooms can thus be filled with absolutely the purest air possible. 
The motors vary in size with the dimensions of the tanks, 
averaging from 3 Н.Р. to 8 H. P., and are shunt wound, capable 
of speed adjustment, so that practically any desired tempera- 
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ture can be maintained in the rooms. For the ventilation of 
the engine room, all auxiliary machinery rooms and various 
other parts of the boat, motor-driven fans are used, which draw 
cool air down the ventilating shaft and distribute it through 
tings with movable shutters around the various rooms. 
he motors for this purpose are shunt wound and from 5 H. P. 
to 10H.p. A view of one of the ventilating motors, by 
Laurence, Scott & Co., is shown in Fig. 3. 


Lifting and Turning Motors.—It has sometimes been stated, 
as an objection against the adoption of steam turbines for 
marine propulsion, that it is extremely difficult to dismantle at 
sea for repairs, &c. This plea cannot be urged against the 
* Mauretania," where the opening out is a matter of compara- 
tive ease in spite of the mammoth size of the turbines, the 
lifting gear being operated by electric motors with the greatest 
smoothness. This gear consists of a substantial metal sheath 
at each end of the turbine, working in two vertical guides of 
circular section, and capable of being coupled to the lifting bar 
by a pin joint. The vertical lifting bar, which is screwed for 
the greater part of its length, gears into the interior of а spur 
wheel of large dimensions supported in a footstep bearing on 
girders some 12 ft. above the turbine. The exterior of the 
wheel meshes with а worm on the motor-driven shaft, which 
runs the whole length of the machine and operates both ends 
simultaneously, 

On starting the motor the sheaths at each end rise, carry- 
ing the cover with them, owing to the large projection cast on. 
When it has risen to a sufficient height the cover is supported 
by six steel stanchions with spigots fitting in the bolt holes; 
the sheaths are then lowered and bolted on to the correspond- 


. Fra. 5.—Lirr Motor anp GEAB, BY Messrs, R. Waxaoop & Co, 


ing half-sheaths underneath the projecting shaft of the motor, 
the two thus forming a tight-fitting bearing on the shaft. The 
gear is once more raised and the spindle hoisted right up into 
the cover, since there can be no longitudinal movement what- 
ever. The whole gear works smoothly and rapidly, hoisting 
` at about the rate of 23 in. per minute. 
For various purposes it is necessary to have a means of 
turning the motor without putting steam in the cylinders — 
for coupling up the shafting, examining the journals and 
thrust block, &c., and to accomplish this a large spur-wheel is 
fixed on each shaft just in front of the first coupling, and 
driven through very largely reduced gearing by motors similar 
to those used for lifting. 

These motors, as well as sevoral more, used for driving ven- 
tilating fans, are manufactured by the Lancashire Motor & 
Dynamo Co., and possess some advantages which make them 


very suitable for ship work where conditions are so unfavour- 
able. Many of them have to be run in a very heated atmo- 
sphere, and hence the fan blades, which are fitted on all the 
armatures, will be of great value in ensuring cool working, the 
small blades forcing air right through the spider and up the 
ventilating spaces. The armatures, moreover, are built up on 
sleeves inch are forced on the shafts by pressure, and hence 
the removal of the armature can be effected without disturbing 
the gear to which the shaft is coupled. 

The motors are compound wound and operated by con- 
trollera of the tramway type, allowing а fair variation of speed. 


Fia, 6.—Exectnic Boat Hoist, то LIFT 12 сит. 250 FEET РЕВ MIX. 


Cranes, Lifts, ёс. —Гог loading and unloading baggage, Sc. 
four electric cranes, made by Messrs. Stothert & Pitt, are pro- 
vided, each capable of lifting 12owt. They are designed w 
work with great rapidity. When hoisting they travel at 200 ft 
per minute, when turning at 800 ft. per minute, the lift being 
40 ft., and the swinging radius 24 ft. for two of the cranes aud 
18 ft. for the other two. Details of these are shown in Fig. 2 

Electric lifts and hoists are, of course, used, operated on the 
press-button relay principle—a type now becoming ver) 
popular in hotels on account of its simplicity and reliability. 

The lifts and hoists are chiefly remarkable for the great pre 
cautions adopted to ensure absolute safety. For instance, wit 
the passenger lifts the electromechanical brake automatically 
comes into play directly the current is switched off, and drops 
off when the current comes on. The operating handle (the 
passenger lifts are not of the press-button type) is fitted with 
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а spring so that if it is released by the attendant it automatically 
flys back to its original position and cuts off the current. 
Even if it is held on too long another automatic switch attached 
to the drum shaft comes into play and stops the car at the top 
or bottom. Should the car be accidently stopped and the cable 
become slack, the current is again cut off and the brakes applied. 
The entrance doors to the lifts are fitted with electric locks 
arranged so that at cannot be opened except when the lift is 
opposite to them and the car moreover cannot leave until the 
doors are closed. An illustration of Waygood & Co.’s lift 
motor and gear appears in Fig. 5 

The motor-driven winches present no particular points of 
interest, except for their neat and compact appearance com- 
pared with the old steam-driven type. 

The electric boat hoists, which are somewhat original in con- 
struction and necessitated considerable care in design, were 
manufactured by Messrs. Laurence, Scott & Co. They are to 
lift 20cwt. at a speed of 250 ft. per minute, and as this pull 
has to be distributed over four ropes two warping drums are 
provided on each side. The gear consists of a forged steel 
worm carried on the extension of the armature shaft gearing 
into another wheel with a machined gunmetal rim mounted on 
the slow speed shaft, as shown in Fig. 6. 

The motor is 14 Н.Р. at 600 revs. strongly constructed and 
made watertight. It is series wound in order to adapt its 
speed to various loads, and is fitted with a patent flapper brake 
to prevent excessive speed, This brake depends for its action 


on the field of the motor itself, part of the metal round the 


root of the pole being cut away so that most of the flux has 


to pass through steel plates or flappers connected to the brake 
blocks by pivot arms. The flappers thus experience a pull 
(tending to close them on the side of the motor frame) which 
varies with the strength of the field—:.e., the load. The 
brakes are right off with ordinary work, and come into action 
gradually and prevent high speed when running light. 

The armature is built up independent of the main shaft and 
is secured by a long feather key, so that it may be withdrawn 
without disturbing the gear, forming a very compact arrange- 
ment. The controller is of the tramway type, and is placed 
under the motor, being operated by a handle beside the hoist 
through bevel gear. 

Sluice Valve Motors.—All the sluice valves are naturally 
electrically operated, the only complication arising from the 
necessity of provision for manceuvring the boat. The astern 
and low-pressure turbines all exhaust straight into the con- 
denser, but the high-pressure turbines may either deliver steam 
straight to the low-pressure turbos or to the condenser for 
manceuvring purposes, so that two valves for each are neces- 
sary. These are actuated by 15 H.P. motors, in each case 
geared down, but closing the valves fairly rapidly. They are 
enclosed vertical motors operated by levers from the engine 
room, being themselves well above the turbines in а cool and 
open position. 

(To be concluded.) 


BROWN BOVERI TURBO-ALTERNATORS AND TURBO-DYNAMOS. 
(Concluded from page 907.) 


Turbo-Dynamos.—The building of turbo-dynamos, especially 
when they are of large size, presents very considerable diffi- 
culties to the constructor, for not only are the mechanical 
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Quite a special type of dynamo has been evolved by this 
firm and standardised in all sizes from 100 kw. to 1,800 kw. 
individual output. As far as the general construction and 
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Fic. 6.— GENERAL ARRANGEMENT OF А TuRBO-DyNaMo cr 250 Kw., 150 voLrs, AT 2, 700 RR VS. PER MIN. 


‘difficulties considerably greater than is the case with turbo- 
alternators, but the question of successful commutation at high 
speeds largely enters into the 1 Messrs. Brown, 
Boveri & Co. is the only firm which has turbo-dynamos of 
over 1,000 kw. individual output in successful operation, and 
the building of these larger turbo-dynamo units is, nowadays, 
one of their leading specialities, over 80,000 kw. having been 
‘delivered, or taken on order, to date. 


the system of ventilation are concerned, the type generally 
resembles the turbo-alternators already described, inasmuch as 
these dynamos are totally enclosed (apart from the commu- 
tator) and are provided with forced ventilation generally 
similar to that described above. The field system, too, is 
practically smooth all round (it having no polar projections), 
although, of course, in this case the field system is stationary ; 
moreover, these direct-current machines (just as is the case 
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with the alternators) are provided with separate direct-coupled 
exciters. The general design of the Brown-Boveri turbo- 
dynamos is indieated in Fig. 6, although certain details— 
notably in respect to the design of the field-magnet casing— 
have been modified since the particular machine illustrated 
was built. As will be seen, the dynamo is totally enclosed, 


with forced ventilation, the cooling air entering at the centre 


of the machine through an air trunk on the side remote from 


the commutator, which air, after being circulated right through 


the armature and field-magnet system, is ejected at the top 
through chimney-shaped openings. | 
The field system is of the Brown Boveri-Deri type, as 
specially evolved for machines of this class. The principle of 
this method of field winding is illustrated diagrammatically in 
Fig. 7, while Figs. 6 and 8 show how it is carried out in 


Compensating Series Winding shown thus: Д 
Shunt Winding shown thus: | 


Fic. 7.—DIAGRAMMATIC REPRESENTATION OF THE BROWN BOVRRI-DRRI 
FIELD SYSTEM ғов TuRBO-DYNAMOS. 


practice. As will be seen, the field structure is very similar 
to that of the stator of an induction motor, it being built up of 
stampings provided with slots spaced around the inner peri- 
phery ; there are two sizes of slot, into which the main wind- 
ings and compensating windings are respectively placed. 

he main windings consist of former-wound coils, and they 
are placed in the larger slots, into which they are secured by 
means of metal wedges ; the compensating windings consist of 
copper strip, placed edgewise in the smaller slots, and also 
secured therein by wedges. 

The field distribution so obtained (both in respect to the 
main field and the compensating and commutating field) is such 
that, with the proportions adopted by the makers for both the 
armature and field systems, perfectly satisfactory commutation 
is obtained at all loads, with a fixed position of the brushes. 
Of course, the dimensions of the commutator and the nature 
and arrangement of the brush gear have an important bearing 


Fic, 9.—ARMATURE OF ONE OF THE 1,500 kw. TuRBO-DYNAMOS AT THE ROTTERDAM ELECTRICITY WORKS. 


EE, 


the general method of commutator construction. The com. 
plete armature is balanced by means of screws in the end 
caps both before and after coupling to the turbine, while a 
groove is cut in the shrinking rings of the commutator, and 


Fic. 8.— FIRLD SYSTEM Or A Turso-Drnamo or 880 Kw., 240 vorrs, AT 
2,400 REVS. PER MIN. 


small steel plates screwed inside the same, in order to obtain 
perfect balance of this part, this being a very important point 
in the construction. | 

The brush-holder rods are rigidly held at each end in order 
that they may be as rigid as possible, it being essent 
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on the commutation of any given machine, but the experience 
the makers have gained in respect to these matters is such as 
to ensure the proper performance of the machines in regard to 
commutation and commutator behaviour, under all conditions 
of working. 

Fig. 9 shows the construction of the armature for а 
1,500 kw. dynamo. The ventilators at the ends of the arma- 
ture can be clearly seen from these illustrations, as well as 


that vibrations should not be communicated to the brushes. 
The latter are held in massive holders in a specially elastic 
manner, во that they remain continuously in good contact wit 
the commutator, and are not thrown off. Special compoun 
carbon and metallic brushes are employed, the carbon acting 3* 
a lubricant for the commutator, and ensuring sweet running 
at all loads and minimum wear of the commutator. From 
measurements taken on dynamos that have been several years 


p 
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at work the average wear of the commutator has been found | constructions of this firm is their uniformity, the same prin- 
to be 0:02 in. per 1,000 hours of running. ciples of design being employed for the largest as for the 

The makers state that flashing over at the commutator | smallest machines. It is, moreover, very noteworthy that the 
during short-circuits or excessive overloads is unknown with | principles of design embodied in the present-day machines of 
these machines, only one case of this kind having occurred in | the firm are precisely those which were put forward six years 
their whole experience, the cause of which was speedily ascer- | ago by Mr. C. E. L. Brown when he took up the question of 
tained and removed. turbo machinery, and in particular this applies to the features of 

The complete closing in of the machine, and the continuous | total enclosure, forced ventilation апа cylindrical field systems 
inner cylindrical surface of the field system, ensure silent | which have been described above, and which are nowadays 


Fra. 10.—Turso-Dynamo oF 1,100 kw., 550 VOLTS, AND 1,250 REVS. PER MIN. INSTALLED IN THE MANNESMANN TUBE WORKS. 


running, while the total enclosure of the windings has the | gradually finding their way into the constructions of other 

further advantage that it prevents any copper dust being | makers of turbo-generators. 

drawn into them from the commutator. We are indebted to Messrs. Brown, Boveri & Co. for placing 

As already indicated above, the Brown Boveri turbo- | these particulars at our disposal. 

dynamos are supplied with separate direct-coupled exciters, as 

shown in Figs. 6 and 10, for the purpose of providing the 

exciting current for what have been referred to above as the SOME FACTS AND PROBLEMS BEARING ON 

" main windings.” The object of such separate excitation is ELECTRIC TRUNK-LINE OPERATION.* 

to ensure a constant direction of field when the dynamo is BY F. J. SPRAGUE. 

operating in parallel with others, for it must be remembered 
| 


(Continued from page 918.) 


Summary.—In this Paper the author makes а vigorous and detailed 
attack upon single-phase traction for trunk railways. The various parts 
of tho electrical equipment are considered in turn. Conductors, when 
used for alternate currents, suffer loss of current capacity through im- 
pedance. Single-phase motors, although effective, are much heavier 
than continuous-current motors of the same capacity when considered on 
& thermal basis, and the weight of the complete single-phase equipment 
for a locomotive comes out to be about double. The differences between 
single-phase and continuous-current motors are given in some detail. Poly- 
phase motors also are considered by the author to ba unsuitable. After 
considering the pros and oons of electric braking, the author discusses 
the various systems of working conductors at present available, and 
describes an improved form of under-contact third-rail, designed by Mr. 
Wilgus and himself. Recent suggestions to use 15 cycles instead of 25 
and gives a good idea of the enclosed construction and of the | cycles show some advantages, but the total weight of single-phase appa- 
brush gear ratus on а car will remain much the same, After describing recent 

Без | E s | А examples of locomotives, and considering some minor points, the author 

General.-—The foregoing description and illustration give a | concludes that the field of the single-phase system is on roads with sparse 
traffic, and that where ihe traffic is dense a comparatively high-pressure 
continuous-current system is to be preferred. 


that in machines of this class the number of compensating 
ampere turns is relatively large, and should a reversal of the 
main field take place, the possibility of the machine attaining 
a dangerous speed would be present. This is altogether elimi- 
nated by the employment of separate exciters as used for the 
Brown Boveri dynamos, for, 10 addition to ensuring non- 
reversal of the main field, this latter increases in strength with 
any increase of speed, and hence, by reason of the additional 
losses thrown on the machine, has a strong tendency to prevent 
excessive speed being attained, should any accident occur. 
Fig. 10 shows the general appearance of one of the larger 
Brown Boveri turbo-dynamos, with its direct-coupled exciter, 


fair idea of the standard turbo-alternators and turbo-dynamos 
built by Mesers. Brown, Boveri & Co., and we hope to supple- 
ment them before long by a description of the 11,000 Н.Р. sets | An ingenious method of making contact with an overhead single- 
for the Boca central station at Buenos Ayres which this firm | trolley line is that developed by the Oerlikon company under the 
has now in hand, and which will be the largest sets of their | direction of Mr. Huber. In this system the trolley is stretched with 


kind yet built. | * Abstract of a Paper read before the American Institute of Electrical 
A characteristic feature of the turbo-alternator and turbo- ! Engineers. 
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comparative rigidity on top of insulators supported on posts alongside | has been adopted for the 285 miles of track under electrification, ag 
the track, with cross-overs where needed. In place of the ordinary | well as on a number of other roads. It differs from the top-contact 
wheel and bow trolleys, a curved hinged arm of fair length, and | rail in that it affords far greater safety, more certainty of con. 
sweeping over nearly one-half a circle in а plane transverse to the | tinuous operation, and can be used with higher potentials. 

The structure consists, briefly, ofa series 
of iron brackets carried on the ties, to the 
tongued vertical face of which are clamped 
non -charing moisture -proof insulator 
blocks which loosely embrace the head of 
the rail. Intermediate between the insula. 
tors the rail carries an insulating sheath- 
ing, which embraces the head and reaches 
down nearly to the bottom face of the rail, 
but extends outward from the web to form 
a petticoat protection against snow and 
sleet. The position of the rail depends pri- 
marily upon the clearance requirements. 
To meet those of ordinary trunk-line rol. 
ling stock, the bracket height is made во 
that the under-contact surface of the third 
rail is 275 in. above the surface of the 
traffic rail, and the centre of the rail 2725 
in. from traffic rail gauge line (Fig. 7). Оп 
account of using the under contact, the 
body of the rail is, of course, considerabl; 
higher from ties and ballast than that com- 
mon in top contact rail construction, being 
about 5in. more. On crossings, the hori- 
zontally extending flipper-shoe, pressed 
upwards by a spring, lifts end clears the 
traffic rail by a fairly safe margin. At 
switches, to accommodate the lateral dis: 
placement of а locomotive when taking 
the siding, while not reducing the clear- 
ance from the protective sheathing on 
the straight track, the lower head of 
the railis specially formed ; similar con. 
struetion is necessary for engaging the 
shoe when entering a straight track from 
| ; an angle. 
line of track, is supported on insulators on the side of the car For moderate potentials, say of 600 volts, the two halves of the 
Normally, this bow rests on top of the wire, pressing lightly on it, | insulator blocks are alike, but for the higher potentials the inner 
and thus avoiding the under formation of icicles. On cross-overs | insulator block — that is, the one next to the face of the bracket—is 


and in tunnels, where the tro lley wire is carried over the track, the | extended so as partly to shroud the head of the bracket. The 
arm swings toward the centre of the car, and is depressed, making 


contact progressively from the top around to the side and then under- 
neath the trolley wire. In addition, the saddle which carries 
the bow is movable laterally, increasing the radius of action. Of A 
course, two bows can be used. I believe that in some of the n 
experiments a roller has been tried. Two difficulties present them- 
selves: one, the fact that the wire is pressed down from the top, 
the strain of the weight being added to by the pressure of the 
contact bar, which can be, апа I believe has been on one test mini- 
mised by having the wire supported by and above two catenaries, 
just the reverse of the New Haven practice ; the other objection is 
that at cross-overs the trolley wire is very close to the top of the car. 
The system is somewhat similar to one originally proposed in my 
earlier trolley work, where two vertical rollers with universal 
flexible support made contact, one on each side of а trolley wire, 
and at crossings one was deflected below it. This was not put into 
practice. 

A very neat structure for the overhead trolley, whether of the 
ordinary or catenary suspension, is that designed by Mr. C. de 
Kando, of the Ganz Company (Fig. 4). 


The alternative type of working conductor is the third rail, 
already adopted on about 40 roads, some of considerable extent, 
most of them with heavy passenger traffic, and operated under 
greatly varying conditions. A large proportion of these roads have 
used the ordinary type of top-contact rail, carried by insulators on 
the ties, sometimes entirely exposed, and again partly guarded by 
side boards, as on the Manhattan Elevated, or by a wooden shield 
carried by yokes from the rail itself, as on the Interborough. Fic. 5.—DETAILS OF 
While this is the simplest form of third-rail construction, and has 
given good service for years, it has certain disadvantages. If 
exposed, it is а constant menace, especially in yards ; and, even when PRorEcTED Тнївр RAIL. 

arded, it cannot be wholly protected from snow and ice. The 
ower part is only about 4 in. above the tie, while the holding clips 
generally used reduce even this clearance, so that the danger of 
earthing from accumulation; of wet snow, ashes and from flood- 
ing is increased. In the latter case, over all flooding has the whole 
rail surface for leakage. 

These various objections led to the abandonment of the top-con- | sheathing between the insulator blocks, depending upon local con- 
tact rail in connection with the New York Central work, and the | ditions and price of materials, as well as potential used, is formed 
development by Mr. Wilgus and myselt of а new type—an under- | of three wooden strips, one grooved on the under side and enclosing 
contact sheathed rail—supported by insulators from brackets carried | the head of the rail, and the other two, attached to and dependent 
on the ties, and with the body of the rail about 9 in. clear (Figs. | from it, reaching in towards the web of the rail. Where good wood 
5-8). The results have been so satisfactory thut this type of rail l is not available, an alternative protection, costing about the same 


Еа. 4.—Ganz OVERHEAD TROLLEY SUPPORT. 
Poles and Overhead Three-phase Line Construction used on Line from Pontedecimo to Busalla. 
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and having a higher electrical resistance, although not quite so good 
а mechanical one, is a semi-flexible shell of indurated fibre con- 
formed to the rail-section. To get the highest protection, both 
mechanically and electrically, the two methods of sheathing can be 
used, or in place of the inner sheathing of indurated fibre the wood 
sheathing can be carried slightly removed from the rail surface by non- 
pel: set tea saddles ; this leaves an air space between the wood 
and rail, prevents warping and affords the necessary physical sup- 
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Insulator and Wooden Protection Sheathing. 


cidental advantage is a reduction of the tendency to creep and 
buckle because of less abrupt and wide changes in temperature. 

General Comparison of Working Conductors.—All working con- 
ductors are in many ways objectionable, but since they are a neces- 
sary connecting link between the source of supply and the motors 
some comparisons may be made of the two kinds, the under- 
contact protected type of third rail and the overhead trolley, as 
affected by construction and operation. 


Alternate Fibre Protection Sheathing. 


Fic. 6.—Detaits or WILduS AND Врвласе THIRD-RAIL. 


port for rigidity. At passenger stations, where special precaution 
may be deemed advisable, and in freight yards the double protection 
can be used, and any required thickness of insulation adopted with- 
out reducing clearances by reducing the cross-section of the rail at 
these points. The conductivity will, of course, be made up by the 
number of rail circuits in parallel at these points. 


— 


GAUGE LINE 


The third rail is an inert structure; it can be aligned accurately 
with the track, is not under strain, and its expansion can be readily 
taken care of. The overhead trolley is necessarily a system under 
strain, and where permanency is desired and high potentials are 
used it must be carried by one or more catenary cables, which on 
roads of high curvature makes the construction more difficult. Its 
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Fic. 7.—CLEARANCE DracRaMs—EQUIPMENT AND Tump КАП, 


This protection is of such character that passengers, as well as 
employés, in the normal discharge of their duties are fully pro- 
tected. In sleet storms none reaches the contact surface, small 
icicles only forming at the edge of the petticoats, and these are 
easily broken off by the passing shoe. Of course there is no packin 
of snow between the protection and contact rail, and the increase 
distance from the ground reduces the tendency to leakage. An in- 


| or changes in 


alignment in the latter case does not correspond with the line ot 


track, and, as ordinarily constructed, it is subject to extreme varia- 
tions of tension on account of weather changes. The third rail offers 
some hindrance to the ordinary maintenance of track ; but over- 
head construction is inelastic, and the laying of additional tracks 
ades or alignment require radical and expensive 


alterations or additions in permanent overhead structures. Derail- 
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ments will crush one form of conductor to the ground, forming a 
short-sireuit which will cut off the section; but they may also knock 
down the supporting structures of the other, and, where there is a 
plurality of tracks, put them all out of service. In wrecking, the 
third rail offers some obstruction to the throwing of the equipment 
to one side; but on the other hand, overhead conductors may inter- 
fere with the operation of the crane-booms of the wrecking car. 
Where there are two or more tracks snow cannot be piled up 
between them if the third rails are located there; but, on the other 
hand, overhead conductors are a source of danger to train men, to 
snow-shed and tunnel repairers, and in the open are subject to 
troubles of sleet formation. The third rail will oftentimes be covered 
with snow, but is unaffected by sleet. Very thorough tests made in 
connection with the New York Central work show satisfactory 
operation, not only in sleet storms but with the rail buried in 
snow. With regard to frogs and switches, there are no problems 
which cannot be solved with this type of third rail, with an occa- 
sional overhead section, and any required amount of power can be 
collected at operative speeds. 

As to danger to passengers or employés, this is largely overcome 
where the under-contact third rail is properly protected, and is de- 
signed with due regard to equipment clearances. With an over- 
head high-tension trolley there is, on trunk railways, where there 
are overhead street or highway bridges, tunnels and snow-sheds, 
great possibilities of danger because of rearing equipment in case of 
derailments or collision, and the physical necessity of often bringing 
the trolley within a short distance of the cars. Then there are 
corrosion and soot deposits when steam and electric operation are 
maintained over the same track, and where the steel supporting 


Fic. 8.—ЮЮЕтАП8 OF WiLGUS AND SPRAGUE PROTECTED THIRD-RAIL ON 
PHILADELPHIA RAPID-TRANSIT RAILWAY. 


bridges also carry signals thore is increased danger to men engaged 
in cleaning, painting or repairing overhead structures, and taking 
care of signals; and also a possible interception of the train opera. 
tor’s view of signals because of dips in the railroad grades bringing 
overhead bridges in front of the semaphores. 

In the matter of inspection, that of the third-rail can probably be 
carried on by the regular section hands, and ordinary repairs made 
without interfering with traffic. Repairs of an overhead system 
on а main trunk-line present some special difficulties. lt will 
often require judgment and experience to determine just where 
trouble may exist, and in any case that particular section of the 
line must be absolutely cut out and made dead. If the repairs be 
other than at a rigid cross-suspension, it would seem that they 
would have to be made from the top of a structure running on, and 
for the time being occupying, the rails and propelled by its own 
power. 

In the overhead system it seems vital in the interests of general 
safety that every crossing bridge and every supporting structure 
should be mechanically and permanently connected with the return 
circuit of the rails, to avoid the possibility of such structures being 
in partial or complete contact with the overhead conductors and not 
absolutely earthed, and at all crossings and highways both the 
catenaries and the trolley wire should be thoroughly shielded from 
either accidental or wilful interference. Also, where single-phase 
alternating currents are used, the magnetic and static inductive 
effects on telephone and telegraph circuits cannot be ignored nor 
the danger of interference with signal systems disregarded, 


— 


Relative Direct. Current Potentials in Overhead Trolley and 
Third-Rail._—Engineers have generally proceeded on the assump. 
tion that the use of a sufficiently high potential for practical pur. 
poses is possible only with overhead conductors. In the Siemens. 
Schuckert installation at Maziéres, where 2,000 volt direct current 
are used, the current is taken from two trolley wires of like poten. 
tial supported by cross-wire catenaries from side poles of the same 
construction as is commonly used to carry the warning tickler. 
Again, the third-wire system has been proposed, as on the Krizik 
road, and on a recent installation with many grades and heavy 
tunnels in the Iselle mining district in France, where two overhead 
trolley wires are used at 2,400 volts, with the track as a neutral, 
and with the motors grouped in series of two, current being supplied 
by two Thury generators in series and earthed in the middle. А 
comparison of potential relations giving the same losses on three 
systems is interesting. The systems are: (1) Three-wire, with two 
No. 0000 trolleys and 751b. bonded single track ; (2) two wire, with 
same trolley wires and track return; (8) third-rail, 70 Ib. special, 
and with same track return. The following table gives the com- 


parisons : — 
Resistance per | Ratio of ——.— | Comparative 
System. double mile. resistance. A/ Ratio. voltages. 
No.l....| 0:52 ohms 66607 258 | 2400 3,100 
No.2....| 0165 „ 2:1154 1-45 1,350 1,740 
No. 3 0:078 „ 10000 1-00 930 1,200 


On such a showing there is little excuse for departing from the 
lower potentials and the simpler systems, and being handicapped 
with the higher voltage problems and complication of switches in 
the three-wire system. If any smaller trolley wire be used, then 
the disparity between No. 1 or No. 2 and No. 3 would be emphasised. 
The relation of potentials indicated in this table raises the question 
whether, in view of the disparity of current-conducting capacity 
between an overhead system and the third-rail, it is not also 
possible that а sufficiently high potential can be used on the latter 
if from a practical railroad standpoint the balance of advantages 
and objections should be sufficiently in its favour to warrant its 
material extension. 

Some time ago I stated that in my opinion it was practicable to 
operate at double the ordinary potentials with a properly-protected 
under-contact sheathed third-rail. I am glad to be now able 
definitely to announce that it seems possible to construct and 
operate at theseincreased potentials with a degree of safety hitherto 
deemed doubtful. The details of the particular construction neces- 
sary must for practical reasons be withheld for the present. 

Fifteen-Cycle Operation.—The principal object sought, and cer- 
tainly a most desirable one in the use of higher potentials, whether 
direct current or alternating current, is not now so much reduced 
cost of working conductors on a trunk line system for practice has 
shown that this cost is not materially affected—but lessened feeder 
investment, increase of sub-station distances, reduction of total sub- 
station capacity and, in the single-phase system, the abolition of 
moving machinery in the sub-stations. The raising of the potentisl 
on direct-current equipments will not be without some objections, 
not so much, as I have indicated, in the actual construction or use 
of the third-rail or the overhead trolley, nor because of difficulties 
in the matter of commutating and earthing, but rather on account 
of some reduction of capacity because of less slot and winding 
efficiency where the motors are individually constructed for the 
higher potentials, this feature being less important if two machines 
are operated in series. The controlling systems present some added 
difficulties, but nothing insuperable. 

The 25-cycle motor (hitherto the only frequency actually installed 
for single-phase equipments) has proved inadequate, and it has been 
proposed to adopt 15 cycles as a standard of operation This number 
of cycles has been under consideration for some time. It is suc 
cessfully used by the Ganz Company in its polyphase installations, 
it has been proposed by the General Electric and Westinghouse 
Companies for important work, and has lately been urged as ê 
standard by a number of engineers. Considered solely from the 
standpoint of the series commutator type of railway motor, a redat: 
tion from 25 to some lower compromise number of cycles— 15, if you 
please—has certain distinct advantages; for it should make possible 
the use of higher field induction, larger air-gap, higher armature 

otential, slower armature speed, and less sparking—all making for 
increase of motor capacity for any given weight, and affording 
greater mechanical freedom in construction and operation. It like- 
wise increases the capacity of trolley and track circuits, and raises 
the power-factor both of the line and the motor; but against this 13 
au unavoidable increase in the weight of transformers, which, 4e. 
cording to such fac's as I have at hand, about offsets the visus 
motor weight. It appears, then, that the total weight of sing 
phase apparatus on а car for a given capacity is approximately 
same within a very wide range of variation of the number of oycles. 
There are, in addition, special objections in the matter of turbine 
and generator construction, as well as in other directions. 
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. It is difficult to establish exact comparison of equipment weights 
unless one personally conducts tests, or has complete technical 
х which have been made on identical bases; but the following 
table is one comparison of early estimated weights of complete 
equipments of two recent typical types of like nominal capacity. 


Weight of 4-Motor Alternating-Current Equipments. 


МО ОР Si sexes не есас А ба B 
hears n 8 15 — 25 
ominal capacity per motor .... 75 Н.Р ees 75 Н.Р. 
Individual Weights : 
Аттпа{пте............... evade 1,383 lb 1,146 lb. 
Field | ass sa ex evite зала S 2,414 ,, , 2,646 ,, 
Gear, case and pinion .......... 98 ,, UM » 
Total motor..... redux . . . 4,145,, e 4,199 ,, 
Car Equipment : 
Four motors ......... — € 16,580 Ib . 16,796 lb. 
Transformer and rheostat ...... 6, 750 „ 4,325 ,, 
Controller and adjuncts ....... А ; ” e... 1,200,, 
Trolley сосаооооооое ев @oesevece 500 9 LE 
Wiring, switches, &. (?) ........ 1,950 „, 1,239 „ 
26,780 ,, 24,060 ,, 
Excess A over B........ «жалко. 2,720, 


Allowing for such changes and corrections as seem reasonable, 
not only is no actual saving in A over B probable, but the excess of 
nearly a ton and a-half against the 15 cycle equipment will remain 
in some makes. On the other hand, the manufacturers of B hope 
to show about 10 per cent. total saving in the weight of a 15 cycle 
equipment, but this hope is based upon theoretical estimates, not 
actual performance. On other sizes it is probable that these rela- 
tive differences will vary somewhat, but a comparison of the weight 
coefficients of large 15 cycle motors and direct-current motors of 
like weight show a ratio of two to one in favour of the direct-cur- 
rent machine. 

(To be continued.) 


THE SIMULTANEOUS MEASUREMENT OF THE 
CAPACITY AND POWER FACTOR OF CONDENSEBRS.* 


BY FREDERICK W. GROVER. 


In в condenser having absorption, the angle of advance between 
the current and the electromotive force is less than 90 deg. bya 
small angle Ө, the power factor being equal to sin 0. A condenser 
having avin is equivalent, therefore, in its effect on the phase 
of the current, to a capacity in series with a small resistance т of 
such a value that tan 0 —pCr (where p= 27 times the frequency) or 
to a H. in parallel with a large resistance R such that tan 
9 21 CR. 

The power factor of condenser is more accurately measured by 
determining this small angle 6 than by direct measurement of the 
energy loss itself. Such measurements of the phase difference have 
been made by Potts + using one of Rowland’s electrodynamometer 
methods, and by Rosa, T who has developed a number of dynamo- 
meter methods, and shown that they give results in good agree- 
ment with one another, and with his resulta on the same condensers 
by & calorimetric method.$ 

In 1891 Max Wien gave several alternating-current bridge 
methods for the measurement of inductances and capacities. Among 
these is one where the absorption of the condenser to be tested, 
which he represented by а resistance in parallel with а capacity, is 
compensated for by an adjustable resistance in series with the 
standard capacity. The absorption of the latter is assumed to be 
zero. An elaborate investigation of the energy losses in the dielec- 
tric of cables has been published, since the work in this Paper was 
begun by Monacsh, Jin which Wien's method was successfully used. 

The following three bridge methods have been found satisfactory. 
In the first three, each side of the bridge consists as usual of a 
capacity in series with one of the ratio coils. The phases of the 
currents in the two sides of the bridge are brought into unison. 

1 1. By an adjustable resistance in series with the standard соп- 
enser. 

А 2. By ап adjustable resistance in parallel with the standard con- 
enser. 

3. By а variable inductance in series with that ratio arm which 
is adjacent to the condenser to be tested. 


* Abstract of a Paper presented at the Washington meeting of the 
American Physical Society, April 19.20, 1907. 

t Amer. Jour. Sci. (4), 10, p. 91,1900; Phys. Zs., 2, p. 301, 1901. 
F Bulletin of Bureau of Standards, 1, p. 383, 1905. 

8 Rosa, Pys. Rev., Feb., 1899. 

Pied. Annalen, 44, p. 681, 1891. 

“| Inaugural Dissertation, Dantzig, 1906. 


Method I.—This is the same in principle as that of Wien described 
above, except that, whereas he derived the formula on the assump- 
tion that the resistance representing the absorption was in parallel 
with the condenser, the author has adopied the assumption that it 
is in series with the condenser. Physically it is, of course, im- 
material which assumption is adopted, sirce we are only concerned 
with the change in the phase of the current due to the presence of 
the absorption. 

It is more convenient in practice to introduce a series resistance 

p into each condenser arm. Then 


tan (0, — 0,) = pC,p, - pC,n.. 


Method IT. —To avoid the necessity of working with resistances of 
several megohms it is best to put а resistance p in parallel with each 
of the condensers. Then 

Cc, Rh, 


C, R, 
Cr pC,p, 
This method is not so good as the other two, since the sensible 
electrostatic capacities, inseparable from such large resistances, 


must be added to the capacities of the condensers. The power factor 
measurement is not, however, affected by these capacities. 


Method III.—In practice a fixed inductance L, is inserted in one 


arm and a variable inductance L, in the other. en 
С, Rs 
C, К, 
0.—0 DP _ ph, 
tan ( 1 2) R, | К, 


This method has the advantage that nothing is placed in the arms 
with the condensers. It is, therefore, especially adapted to the 
comparison of capacities as small as 0 001 mfd., where in Method I. 
the errors due to capacity of the large resistances т, required with 
such small capacities, may become appreciable. 

To obtain the most precise results with these three methods, the 
condensers should be nearly equal in capacity and power factor, 
and it is best to balance each of the two capacities against that of a 
third auxiliary condenser. This procedure has the following 
advantages:— 

1. Errors due to electrostatio induction between the bridge and 
its surroundings are practically eliminated. 

2. The ratio of thetwo capacities is proportional to the two nearly 
equal settings of the same resistance box, making an accurate deter. 
mination of the actual values of the coils unnecessary. 

The following method has been found satisfactory and is especially 
valuable as а check on those already given, since it is very different 
in principle. 

Method IV.—It has been shown“ that in the comparison of an 
inductance with a capacity by Anderson’s method, tho effect of the 
absorption of the condenser on the value of the inductance obtained 
is in all ordinary cases extremely small. The difference in the 
actual value of the resistance Q' of the arm containing the induc- 
tance from the value Q with direct current, due to the absorption 
of the condenser, may become very appreciable. 


Q= Q+pL tan 0 
(А) 


If settings be made with first one condenser, and then with the 
other, 


_Q-Q 
o = 
tan Жү 


L 
whero AQ’ is tho difference between tho values of Q' in the two 
cases, and 


tan (0, — 0.) = ay 


if the ratio arms Р and R are equal. 

This is inherently а substitution method, and by properly choos. 
ing L so as to give & satisfactorily large value to AQ, good results 
have been obtained. 

The absolute values of the power factor of а condenser follows at 
once from measurements with these methods, if some standard of 
reference is at hand. For capacities of 0:1 mfd. and smaller, com- 
parisons were made directly with air condensers of negligible leak. 
age. The values for the larger capacities were obtained by stepping 
up from 0:1 mfd., using the relation that the resultant power factor 


* Rosa and Grover, Bulletin of Bureau of Standards, 1, p. 312, 1905. 
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f of the two condensers of capacities C, and С, and of power factors | column, and the cables are run in steel conduit, giving a neat finish 


f, and f, is given by to the whole. Another machine on the same stand is a 8 ft. 6 in. 
С, fi - CS fa radial drilling machine, driven through Renold chain by a 
f C.+C, ' . 16 н.р. Lancashire motor The motor (see Fig. 2) is mounted on 


As a check on this process, the power factor of a 1 mfd. condenser 
was determined by using a formula (A) of Method IV., the observed 
value ої ( - Q) being corrected for the effect of the known residual 
inductances and capacities of the arms of the bridge. The result 
agreed closely with that given by stepping up from the 0'1 mfd. air 
condenser. Care must be taken in using formula (A) that the change 
in resistance of the coil L with the frequency is negligible, otherwise 
it must be determincd and allowed for. 


RESULTS. 


These four methods have been tested by measurements on a large 
number of condensers, &t frequencies between 80 and 1,000 cycles 
(using vibration galvanometers to balance the bridge). The capa- 
city ratios obtained by the different methods agree to а few partsin 
100,000, while the differences (0, —0,) do not differ more than can be 
5 by the errors in the setting of the bridge. It has been“ 

ound :— | 

1. For good mica condensers the angles 0 may be as small as 
0’ 80” ad as large as 4'. Poorer mica condensers, especially if 
their capacity is small, may give values of 6 as large as 80' or even 
more. . 

2. Good condensers with paraffined paper for a dielectric have а 
value of from 5' to 20'; for poor telephone condensers angles as 
large as 10 deg. have been observed ! 

8. Гог all the mica condensers examined the angle 0 diminishes 
slowly as the frequency rises, 

4. The same result was observed with all the poorer paper con- 
densers, but with some of the better paper condensers the effect was 
in the opposite direction. The changes are all greater than in the 

‘cise of mica condensers. | 

5. Above 20 deg. the power factor increases with rise of tempera- 
ture both in mica and in paper condensers, the effect being small 
for the former and very large for some of the poorer paper con- 
densers. 

Since the power factor depends primarily on the absorption, the 
leakage having but a small effect, the value of the power factor 


would be expected to give a relative indication of the magnitude of Fio. 1.—Вовіма AND Товміка MILL with SELF-CONTAINED Moros, 
those effects which 1 5 on absorption — viz., residual charges, By Brink & Sons. 
change of capacity with the frequency, dependence of the apparent 


capacity on the time of charge and discharge, &c. Ballistic mea- | four screwed legs, which may be adjusted in a vertical plane for 
surements show that this hypothesis ia substantiated qualitatively | taking up chain wear. The tool has 18 speeds, with 16 and 530 revs. 
and, approximately, quantitatively. A measurement of the power | per min. as the lower and upper limits. We witnessed this tool in 
поа gives, therefore, valuable information as tothe quality of the | operation and saw а Lin. drill driven through cast iron at the гаи 
condenser. | 

These effects of changes of frequency and temperature are being 
more thoroughly investigated. 


ENGINEERING EXHIBITION AT OLYMPIA.—II. 


А more detailed examination of the exhibits at the Engineering 
and Machinery Exhibition confirms the opinion we expressed last 
week that electrically-driven machine tools predominate in the tool 
section of the show. Where group driving has been adopted on 
certain stands photographs and particulars of individually operated 
motors are also obtainable. The attitude of machine tool makers 
as а general rule is favourable to the separate motor drive for large 
and medium sized tools and group driving of small machines. 
During an exhibition like the present the individual motor scores 
heavily over shafting and belts. The latter take so much time and 
trouble to get into position, and when erected are far from artistic, 
that the improved appearance of the stand and the greater convenience 
of operating, &c., are well worth what extra expense may be involved 
by separate motors. Some machine tool makers have faith enough 
in the electric motor to incorporate it in the supporting columns 
of the machine. Messrs. J. Stirk & Sons, of Halifax, may be 
taken as representing this class. We illustrate in Fig. 1 a 80in. 
boring and turning mill in which the motor is an integral part of 
the tool. The four steel poles are fastened against special faced 
surfaces within the main column by studs which are screwed up 
from the outside. The end plate and ventilated doors giving access 
to the brushes are clearly shown in the illustration. The machino 
has a capacity of 24 н.р, at any speed between 800 and 1,600 revs. 
рег min., obtained by shunt regulation alone. Ву the use of a 
change gear box and the motor variation the range of speed of the Fro. 2. —ELECTICALLEVYW Driven Rania DRILL, ву Ѕпвк & Sons. 
revolving table extends from 4 to 200 revs. per min. The motor D 
drive is communicated by chain and belts to the table and tool | of 11in. per minute. Another of Messrs. Stirk's tools exhibited it 
carrier, though the illustration does not show the belt in position. | a 12 in. high-speed lathe direct-driven by a 35 н.р Lancashire molor 
The tool is electrically complete in another respect, the starting | operating at speeds between 460 and 600 revs. per min. A speed- 
rheostat and main switeh, both iron enclosed, are fixed to the : box is also fitted. The motor drives the main spindle of the athe 
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through a friction clutch, and to this also is attached a pulley for 
belt drive. Cuts up to 153 in. by jin. can be made in mild steel on 
this lathe at 75 ft. per minute. The machine is suitable for tapping 
as well as drilling. 


The PHNIX Dynamo & Motor Co., in addition to exhibiting a 
number of grinders and drills from their electric tool department, 
have on view a special motor grinder for internal work. We re- 
mark ed last week on a machine capable of working up to 17 in. in 


Fic, 3.—P.D.M. ELECTRIC GRINDER FoR Lance Work. 


depth in а 24 in. hole. We give an illustration (Fig. 8) of a much 
larger pattern grinder, also direct motor operated. This tool we 
are informed is the largest electric internal grinder yet built. The 
motor is a standard P. D. M.“ machine, with a specially extended 
shaft and outer bearing. . A flange coupling serves to attach the 
extension shaft to the motor shaft, but this coupling is within the 
conical housing, as shown in Fig. 4. The normal speed of the 
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machine, which has interpoles, is 1,500 revs. per min., but this can 
be varied in the ratio of 8 to 1. The grinder will work either 24 in. 
holes to a depth of 4 ft., or 18 in. holes to a depth of 8ft. This is a 
good example of direct motor application to machine tools. 

On the stand of Messrs, CuNLIFFE & Croom is a motor-driven planer 
type milling machine, which is of some interest. The planer bed 
carries the work to be tooled under a circular milling cutter which 
is revolved by suitable gearing in the body of the machine. The 
spindle of the cutter is supported in a sliding carrier which is given 
an automatic transverse travel while cutting is in progress. The 
table also has an auto-traverse in both directions. The motor is 
an 8 H.P. machine and is direct geared to the shafts operating the 
table and the carrier. Feeds up to 20in. per minute at a cutting 
speed of 500 revs. per min., can be made in aluminium. The table 
is 5 ft. long by 2 ft. 6) in. wide, and the depth under the cutter 


nose is 1 ft. 10in. Two electrically driven planers are also in opera- 
tion at this stand. 


There are many other machine tool exhibits in which individual 
motors are used. Messrs. Роттоск & MACNAB show several motor- 
operated lathes, drilling machines, shapers, &c., driven by motors 
by Electromotors Ltd. of the constant speed type. -One of these is 
а 6ft. radial drilling machine driven by a motor through a Renold 
chain. Since the coming of the automobile the demand for reliable 
change speed gears has been instrumental in introducing gear 
hobbing machines on which gear wheel teeth are accurately cut. 
Messrs. HuMwPAGE & Harpy exhibit a high-speed automatic 
machine driven direct by a 2 н.р. Westinghouse motor. One hob 
cuts all numbers of teeth having the same pitch, and we understand 
that a steel pinion with 12 teeth 2 in. pitch (1,5, in. circular pitch) 
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and 3] in. face, has been cut out in 54 minutes, the same pinion in 
cast-iron was worked in 80 minutes, a carbon steel hob being used 
in each case. These hobbing machines are interesting to electrical 
engineers in so far as they concern tramcar gears and the many 
patterns of pinions and spur wheels required in industrial electric 
power applications. 


Accurate gears naturally tend to economise power in both these 
classes of electric drive. Messrs. C. CHURCHILL & Co., A. HERBERT 
(Ltd.) and SCHUCHARDT & Schurrz also exhibited interesting pat- 
terns of hobbing machines which were shown in operation. Most 
of these machines operate on what is known as the generating 
principle, the shape of the tooth being decided by the setting of the 
machine and not by the introduction of a new form of cutter. 


Central station engineers who carry out the bulk of their own 
repairs will find in the exhibition many new tools which will 
bear careful examination. Screw cutting and turret lathes, drilling 
machines both vertical spindle and radial arm, grinders, small hoists, 
&c. A survey of the tools at present in use in the station workshop and 
their comparison with more modern types as exhibited at Olympia 
might well result in the replacement of the older machines, with sub- 
sequent economy in the repair department. Similarly station managers 
will find at Olympia many advances in methods of keeping tools in 
good order. Grinders, gauges and labour-saving attachments to 
tool setting appliances by which accuracy is obtained by simple 
mechanical means, these and many other devices too numerous to 
mention will be found among the exhibits to interest station engi- 
neers. The electrical manufacturer, of course, visits an exhibition 
of this kind to inquire into new methods and designs which will be 
of advantage to and in production departments of his works. The 
numerous types of shaft-grinding machines on view will doubtless 
be inspected with interest, for although motor and dynamo shafts 
have been ground true for several years past, improvements are con- 
stantly being embodied in the tools for this useful process. Then from 
the engineer's point of view there are examples of store bins, trays, 
shelves, lockers, designed for compactness, and fireproof by reason of 
their iron construction. Stores organisation has been made the subject 
of much etudy and the results are admirably reflected in the useful 
systems devised for dealing with what is undoubtedly an important 
branch of a manufacturing works or electricity station. The space 
at our disposal precludes the possibility of giving detailed desorip- 
tions of all the machine tool exhibits, but we can recommend our 
engineer readers to visit the exhi- 
bition and inspect these them- 
selves. 


. [SU s Among the exhibitors at Olympia 
whose stands are of great interest 
to engineers and electricians may 
be mentioned those of Messrs. 
Clarke, Chapman & Co. (stands 91 
and 106); W. H. Allen, Son & Co. 
А (stands 92 and 105); Willans & 
Robinson (stands 29 and 82); Үү. Н. Bailey & Co. (stands 237 and 
244); Bates & Peard Annealing Furnace Co. (stand 273); Crossley 
Bros. (stand 266); John Dugdill & Co. (stands 50 and 83); the 
Empire Roller Bearings Co. (stands 229 and 251); Greenwood & 
Batley (stand 150); E. 8. Hindley & Sons (stands 283 and 248) ; 
Selig, Sonnenthal & Co. (stands 118 and 129); S. Wolf & Co. (stands 
57 and 76); and the stands of the Typewriter Co., where Bar-lock 
typewriters and typewriter accessories are displayed ; and that of 
J. J. Stockall & Sons, where an excellent show of time recorders for 
use in works and offices can be inspected. 


Extra High-tension Transformers.—The Engineering News 


| gives a description of two 300,000 volt transformers which 


have recently been built by the General Electric Co. for test- 
ing purposes. They are oil-insulated and of the core type, the 
core consisting of two vertical legs joined at the top and 
bottom by horizontal yokes. The primary winding is placed 
directly on the core, and consists of one strip of copper wound 
in a single layer. The secondary is divided into 50 separately 
wound and insulated coils, having a total of about 16,000 turns. 
The insulation between layers and between turns of the end 
coils is reinforced so as to stand a continuously-applied voltage 
of 10,000, The bushings for the high-tension leads are hollow 
cylinders filled with oil, a construction which has proved 
superior to solid material. In these transformers the bushings 
have been subjected to potentials of 600,000 volts for long 
periods without breaking down. The characteristics of the 
transformers are: Frequency, 60 cycles; capacity, 300 kw. ; 
primary voltage, 2, 300-4, 600; primary current, 65 ampores ; 
secondary voltage, 300,000 ; secondary current, 1 ampere ; full. 
load efficiency, 97:4 per cent. 
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pact book form, printed on hard paper, price 7/-, post free 7/6. The 
Set includes а good list of British Colonial Electricity Supply and 
Tramway Undertakings, and forms unquestionably the mest 
perfect group of engineering details concerning Electricity Supply 
for Lighting, Power and Traction ever presented. 


STUDENT TOPICS. 


In a recent issue of the Electrical World some figures 
are given of the number of students graduating from 
the electro-technical schools in the United States. The 
figures apply to 96 schools, and it appears that the total 
number of graduates enrolled to date from the time when 
technical education was seriously taken up is 11,000, and 
that the number of graduates for the present year is 1,355. 
These figures are remarkable, but even more remarkalle 
is the opinion expressed by our contemporary that the 
schools are not turning out nearly as many men as could h 
utilised with benefit to the electrical industry and with 
profit to the graduates themselves. Certainly when, as re- 
corded in our ‘last i issue, a company like the General Electric 
Company of America find it possible to give employment 
in а single year to 248 graduates at their Schenectady 
works it would appear that such graduates have no ditticulty 
in obtaining employment. In the United States, however. 
the elec trical industry is in a very much more flourislinz 
condition than in this country, and it is quite possible tht 
the demand for such students is brisk. But, apart from the 
electro-technical field, our contemporary is of opinion that 
the technical graduate is ideal raw material from which t» 
recruit every branch of the industry: that the day Is 
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passed when the holder of a technical college certificate is 


put to merely technical duties; and that it has been found 
that the graduate is equally well qualified for duties in a 
non-technical branch of the industry, as far as raw material 
is concerned, and becomes more quickly efficient. 

There is some difficulty, however, in broadening the 
basis for which the technical student is available, unless 
the syllabus offered by technical colleges is also consider- 
ably broadened. This, to some extent, is already being 
done by certain colleges, so that the student need not feel 
himself bound to an engineering course pure and simple, 
but may carry engineering knowledge into some other field. 
Apart from the unintentional broadening of the field, due 
to the unsuitability of certain students who, after taking a 
course of technical instruction, are apt to adopt the church, 
or the stage, or some other profession in which to gain their 
livelihood, there may be a distinct advantage in carrying 
more technical knowledge into commercial work. It may 
be doubted, however, if this end will be attained so well 
by adding commercial training to technieal schools as by 
giving students in а commercial school a chance of studying 
electrotechnics. 

It is not often that any very revolutionary method of 
teaching is suggested. Mr. КАКАРЕТОЕЕ, however, in a 
Paper recently read before the American Institute of Elec- 
trical Engineers, describes what he terms the “concentric ” 
method of teaching electrical engineering. The title in 
itself is sufficiently startling. 
be to start with a nucleus of popular ideas and to sur- 
round them year by year with a circle of more 
theoretical matter, thus gradually widening the mental 
horizon of the student. The authors contention is 
that hitherto the custom has been to proceed from 
theory to practice, whereas in his system he would 
proceed from practice to theory. The author’s objection to 
the present system is that during the first two years of his 
studies the student is burdened with auxiliary sciences, 
of which he may fail to see the utility, and that, con- 
sequently, his ready co-operation is not secured. In the 
concentric system a student would start with a popular 
outline of electrical engineering, popular experiments, 
lectures on the general character of engineering work, and 
historieal sketches of the development of the electrical in- 
dustry. The second year would comprise a sort of experi- 
mental teaching of engineering, including the handling of 
machines and apparatus, so as to induce practical familiarity, 
In the third year details would be considered, numerical 
relations would be studied, and the study of auxiliary 
sciences would be taken up seriously, since it would now 
be evident to the student that such sciences were of value. 
The fourth (and final) year would be devoted mostly to 
the theory of electric and magnetic phenomena on the basis 
of previously-established experimental relations. 

Such a scheme is interesting, but it appears to us some- 
what impracticable: Doubtless there is much to be said 
in favour of becoming familiar witha subject before study- 
ing its theory. А technical college, however, is scarcely 
the place to become very praetically familiar with an en- 
gineering subject. No doubt it would be an advantage for a 
man to go through the shops before starting a college course 
at all (thus gaining a practical insight into engineering 
methods) if it were not that his theoretical knowledge is apt 


Briefly, the idea seems to 
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to suffer considerably Ъу во doing before taking up serious 


study at a college. This defect is largely met by the 
“sandwich " system. In the system suggested the element 
of time seems to have heen forgotten, since the system would 
necessitate a good deal of repetition. It is also difficult to 
see how the study of electrical phenomena can be carried on 
without the simultaneous study of auxiliary sciences; for 
example, in dealing with electrical effects simple integration 
is frequently required, but according to Mr. KARAPETOFF'S 
scheme it would appear that integration would not be 
reached until, probably, the fourth year. 

With some of the author's statements, however, we dis- 
tinetly sympathise. The more a student сап be brought 
into touch with the applications of theory the better, aud 
for this reason the statement that the study of mathematics 
should be taught by an engineer, and from the standpoint 
of engineering applieations, is undoubtedly correct. There 
is also some truth in the author's criticism that colleges 
are apt to prepare students not for ordinary com- 
mercial work, but for special research work. It is 
necessary to remember, in the words of the author, 
“that we are supposed to prepare, not future profes- 
sors, but men for industrial work, and that our first aim 
should be to comply with the needs of the industry.” Ме 
think these needs, however, can be met quite as well by . 
the old system as by the suggested system of Mr. 
KARAPETOFF, and with less expenditure of time, provided 
always that due attention is paid to practical applications. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, ^p receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


— — 
os. (Alternating and Direct Current.) 
By T. SxwEIIL. (London: Crosby, Lockwood & Son.) 7s. 6d. net. 

The title of this book is somewhat misleading, as, apart from 
the construction of dynamos, the author attempts to deal“ in 
a single volume of handy size with the theory, design and con- 
struction of dynamos, both alternating and direct current." 
In certain parts the matter relating to the construction is good, 
but, on the other hand, there is a considerable amount of anti- 
quatod descriptive matter which tends to make the book defeat 
its own object. The chapters dealing with the theory and 
principles are lucid, although certain parts might with advan- 
tage have been dealt with more completely. 

Chapter II. deals with the magnetic field in a comprehensive 
manner, although it would be clearer to the elementary 
student to have a definition of permeability " given at the 
outset, and the use of this term then dispensed with in favour 
of straightforward calculations direct from the density and 
ampere-turns curve. At the end of the chapter reference is 
made to iron-testing methods, and a description is given 
of only one apparatus, that of Fischer-Hinnen. There are 
many modern pieces of apparatus, such as those of Epstein 
and of Drysdale, which should have been referred to at this 

oint. | 
Я Chapter III. introduces the subject of commutation and 
develops a simple ring winding for this purpose. The treat- 
ment should have been extended to drum windings, as the ring 
winding is practically obsolete. In Fig. 23 the flux paths need 
completion to make it an intelligible diagram of a homopolar 
dynamo. 

Chapters VII., УШ. and IX. are devoted entirely to bipolar 
dynamos, and the subject matter deals almost exclusively with 
old-fashioned types. If the intention of the book were to ex- 
tend the treatment from the theory and design of bipolars to 
multipolars, this plan would have been admissible ; but, as it 
is, the chapters on multipolar dynamos are more or less dis- 


! sociated from the previous ones on bipolars. и 
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Chapter VII., which should have been placed after Chap- 
ters VIII. and IX., would be much improved if the subject 
matter were classified under headings. Most of the line 


diagrams in the text in this chapter and elsewhere in the 


book represent impracticable constructions, but the drawings 
and illustrations of the products of the various firms are good 
instances of typical constructions. None of the commutators 
in Figs. 65 to 67 are on modern lines. On p. 110 we read 
that closed slots “ assist somewhat in procuring sparkless com- 
mutation.” 

Chapter VIII. deals with the theory of bipolars. As much 
of the theory is common to multipolar machines also, the two 
would better have been taken together. The chapter on 
design of bipolar dynamos suffers from a laek of systematic 
procedure. Thus, for a given rating, the design is set about 
on such crude assumptions as “Armature reaction limits the 
largest size of bipolar armatures to something like 2ft. in 
diameter, and it may be taken that the smaller the diameter 
the better." As a matter.of fact, so far as commutation is 
concerned, the larger the diameter within wide limits the 
better the design. 

Chapter X., on * Multipolar Dynamo Construction," is much 
better, but the examples given relate almost exclusively to the 
products of a single manufacturing firm. The chapter on 
multipolar design exhibits the same lack of method as that on 
bipolar design. | 

А design is commenced for a 400 kw. 550 volt machine, but 
no speed is assigned. This is fixed ultimately, during the 
course of the design, as 100 revs, per min., from peripheral 
speed considerations. In practice almost every case has to be 
designed to a prescribed speed, so that such treatment cannot 
but confuse the elementary student. 

The sections relating to alternators are on the whole good, 
except that there is absence of dimensional data in the 
examples of machines. The antiquated inductor and copper 
types of alternator given in Figs. 200 to 206 might well have 
given place to a more adequate treatment of high-speed alter- 
nators. In the design of alternators the starting point is that 
of practically constant pole pitch and peripheral speed. This 
rule is now no longer adequate, especially with turbo-alterna- 
tors, and a much more scientific line of design could well have 
been followed. We come in several instances across such far 
from general statements as ''It is now becoming the usual 
practice to employ six slots per pole per phase, whether for 
one, two or three-phase machines." Such a figure is far too 
high for slow-speed machines, which are chiefly the type with 
which the author deals, although it is of the right order for 
turbo-alternators. 

One fault throughout the book to which attention should 
be drawn relates to the use of far too many significant figures. 
This is a matter which needs attention, especially among 
the class of readers for which this book is intended. As 
an instance, on p. 206 a flux is given as 11, 167, 815 lines, 
and on p. 209 a flux density as 6,779 lines per square centi- 
metre, and on p. 214 a bearing and air-friction loss as 4, 344 
watts. Having regard to the comparatively low degree of 
accuracy attainable in dynamo calculations, the use of such 
numbers of significant figures is preposterous. 

Another matter which is confusing, especially to the elemen- 
tary student, is the manner in which the magnetic calculations 
are carried out. The flux densities and magnetic lengths are 
first obtained in inch units, and these are then converted into 
centimetre units and the ampere turns obtained from the B.H. 
curve, the latter being in centimetre units. 
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AN IMPROVED UNIVERSAL BHUNT-BOX. 
BY PROF. J. K. A. WERTHEIM SALOMONSON. 


А sensitive galvanometer is generally used with an appropriate 
shunt-box, 0 only a definite fraction of the current 
which is to be measured to be sent through the galvanometer. 
Prof. W. E. Ayrton and Mr. T. Mather designed their well- 
known universal shunt Бох, which can be applied to any 
galvanometer. 16 contains a resistance connected across the 
terminals of the galvanometer. The current to be measured 
flows through the tenth, the hundredth or the thousandth 
part of this resistance. It can easily be proved that the sensi- 
tiveness of the galvanometer combined with the shunt is 
reduced in exactly the same proportion. As this holds good 
for any instrument, whatever be its resistance, one would 
expect that one universal shunt-box could be used with ad- 
vantage for every galvanometer. But this is not the case, as 
the total resistance of the shunt-box should be neither too 
large nor too small as compared with the galvanometer resis- 
tance. This circumstance is particularly felt when a moving. 
coil instrument is used, as the damping is strongly influenced 
by the external resistance. For dead-beat deflections the 
external resistance should ‘be much reduced, whereas periodic 
deflections are only to be obtained with a Jarge external resis- 
tance. Practically, we want at least one shunt-box for every 
galvanometer of this kind. 
In order to be able to use the same universal shunt-box for 
every galvanomcter, I have modified it slightly. The arrange 
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ment will readily be understood by a glance at the accompanying 
figure. It shows the ordinary universal shunt-hox with a dial 
switch to alter the shunting power. But a second dial switch 
is added, permitting part of the resistance to be cut out of 
the galvanometer circuit, so as to reduce its total resistance. 

In the shunt-box constructed for me by Mr. Robt. W. Paul 
the total resistance amounts to 100,000 ohms. The 11 shunt 
powers are 1, 3, 10, 30, 100, 300, 1,000, 8,000, 10,000, 30,000 
and 100,000. By means of the right-hand dial switch the total 
resistance can be reduced from 100,000 ohms to 10,000, 1,000 
or 100 ohms. If the box is used with one of the lower resist: 
ances, the shunt powers are reduced in the same proportion. 
The number of the useful shunt powers is, of course, also modifed 
when the right-hand pointer does not point to the largest resist 
ance. With 10,000 ohms nine shunt powers are available, with 
1,000 ohms seven, with 100 ohms we have five shunt powers left. 

This modified universal shunt is particularly useful with 
moving-coil instruments, as it allows the absolute sensitiveness 
as well as the damping to be modified. Every galvanometer of 
this kind provided with it can be used with a periodic or an 
aperiodic movement of the coil. A critical damping can always 
be obtained, but necessitates the introduction of a suitable 
additional resistance, the amount of which depends on the 
external resistauce. 

I use it in connection with an Einthoven string galvanometef 
and also with the Place galvanometer. With the terminals c 
nected in the wrong way J use it as a combined shunt and ballast 


! resistance for the Place galvanometer used as a wattmeter. 
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RESISTANCE COILS AND COMPARISONS.* 
BY C. V. DRYSDALE, D.8C. 


Summary.—The author gives a survey of resistance coils, showing 
their evolution up to the present time and the methods used іп acou- 
rate measurements of resistance. Results of tests on a number of resist- 
ance-alloys are given. The desirable features and temperature compen- 
sation of resistance coils are then discussed, and the author describes 
attempts which he has made at compensation by electro-depositing films 
of suitable thickness of certain metals on the resistance wires. In con- 
clusion, the methods of standardising coils and bridges are considered, and 
a modified form of Carey Foster bridge, due to the author, is described. 


Few measurements have attained to greater accuracy than that 
of electrical resistance, and considerable attention has been given 
both to the construction of resistance coils and to their standardisa- 
tion. Nevertheless an examination of the various forms of coils 
and of standardising bridges which have been employed reveals 
considerable differences, and it has appeared possible that forms 
might be devised in which the advantages of the existing types 
might be combined, while eliminating their disadvantages. In the 
present Paper, therefore, a brief account of the principal types of 
coils and methods of measurement is given, followed by a descrip. 
tion of some new forms which it is hoped may prove advantageous. 

The first serious attempt at producing a permanent standard was 
made by the Electrical committee of the British Association in 
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One. third full size. 


Fia. 1.—B. A. PATTERN, 1865. 


1865, after a long research on the value of the ohm and on the pro- 
perties of alloys, and until about 15 years ago this coil was in almost 
universal use. As is well known it consisted of a metal bobbin 
fin. diameter, 8 in. long, with an ebonite crosspiece above (Fig. 1), 
through which two long copper rods, about } in. diameter, р ; 
and which were bent over to form electrodes. The wire consisted 
of platinum.silver in the proportion of 1 to 2, having а temperature 
coefficient of about 0°025 per cent. per 1°C., and was soldered to the 
ends of the copper leads. After adjusting, it was slipped into an 
outer case, which was in the form of a double cylinder, and this 
was sealed up solid with paraffin wax. When the coil was placed in а 
iank the water surrounded the coil on the outside and entered the 
centre tube, in which & thermometer was fixed. 

Ав soon, however, as standards of resistance were in great 
demand and required to be frequently measured, it was found that 
measurements to & much greater accuracy than 1 in 10,000 were 
both tedious and difficult. The wire being separated from the water 
on the outside by & considerable air space, and on the inside by the 
insulation on the bobbin, the two tubes and the air space between 
took a considerable time to attain the exact temperature of the 
water bath, while at the same time any heat developed in the coil 
by the passage of the testing current was unable to quickly escape. 
The testing current had therefore to be kept very low and this re- 
duced the sensitiveness of the test. 

The first step in the direction of overcoming these difficulties was 


* Paper read before the British Association at Leicester, August, 1907. 
+ B. A. Report, Birmingham, 1865, p. 308. 


made by Prof. Fleming in 1889,* who M a hollow ring of flat 


form and about 5 in. diameter (Fig. 2). s ring was of cast brass 
in two halves screwed together and the copper terminal rods were 
brought out from it through ebonite bushes in vertical brass tubes. 


Fic. 2.—J. A. Fiemme, 1889. One-third full size. 


The water is thus able to circulate all round the coil, and the diffi- 
culty of stratification of the water is eliminated by the flat form. 
Other coils on nearly the same lines were brought out by different 
firms about this time. Messrs. Nalders adopted a form (Fig. 8), in- 
troduced by them in 1894, in which a short vertical bobbin about 


Fic. 3.—NaLDpER Bros. & Co., 1894. One-third full size. 


4 in. diameter was cast of thin brass, and this communicated with a 
vertical brass tube with ebonite top, through which the somewhat 
thicker electrodes were brought. The coil having been adjusted, a 
thin brass band was slipped over the coil and soldered up. 


— eee — MÀ MÀ — 9 


* J. А. Fleming, Phil. Mag., 1889. 
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Messrs. Paul have modified the flat pattern of Prof. Fleming, as | to coils of 1 or at most 10 ohms, owing to the difficulty of threading 
shown in Fig. 4*. Here the flat ring is replaced by a hollow disc | the wire. 

from the centre of which rises a brass tube containing the electrodes. While these improvements were being made in England progress 

a ee ene ere | | was being made in Germany in two direotions: firstly, in securing 

| a coil of loser temperature coefficient, and secondly, in obtaining a 


greater heat radiation." For the first purpose experiments were 
made with the alloy of copper and manganese which had been dis. 
—— covered by Weston in 1889, and this was developed by Dr. Lindeck 
ЖЕЕ into an alloy which greatly surpassed those in previous use м 


L 
7 
U 
^ 
' 
[ 
[D 
[ 
I 
' 
' 
' 
t 
I 
t 
* 


Fic. 4.—R. W. PAUL, 1892. One-third full biz 3. Fru. 6.—REICHSANSTALT. One-third full size. 
The advantage of the flat form is thus preserved without.so much | regards temperature variation, and was found to be very satisfac- 
diffculty in keeping a water-tight joint. tory as regards permanency.t This wire was simply silk-covered, 


All the above coils may be spoken of as being of the enclosed or | wound on a metal bobbin, coated with shellac and baked, and the 

— TP coil was then immersed in petroleum. At the same time, consider. 
able improvement was made in the terminals, the long, thin, bent 
rods of the English forms being replaced by short arms of double 
the section, and tbe wire being silver-soldered instead of soft-soldered 
to the terminals. Shortly after, the use of separate current and 
potential terminals was adopted. Figs. 6, 7 and 8 show three 
forms of standard 1 ohm or 0:1 ohm coil of the Reichsanstalt м 


Fido. 5.—A. D. Huauson, 1896. One-third full size. Fig. 7.— RErcusAN: TALT. 


protected type, the working wire being entirely enclosed in а sealed | made by Messrs. О. Wolff, while other firms in Germany? have 
metal case, and being therefore protected from the atmosphere and | constructed nearly identical forms. 

from the liquid used in the bath. Of this type perhaps the most | ———————————— ——————————r—. ll уны. 
perfect is that of Mr. А. D. Hughson (Fig. 5),t who threads the Die Konstruction der Elektrischen Normal widerstinde cu 6 
doubled silk-covered wire into a thin, small, spirally wound | isch Technische Reichsanstalt.) К. Feussner, Zeit. für Inst., sch Tech. 
copper tube, which communicates with a larger tube containing 1890. “ Der Elektrischen Normal Drahtwiderstände der Physikali е 


; nischen Reichsanstalt“ K. Feussner und St. Lindeck. Zeit. fiir In. 
the electrodes, as in the patterns of Messrs. Nalder and Paul. By XV., pp. 394 and 425, 1895. 


this means probably the most perfect heat radiation possible in a + Ueber die Konstanz von Normalwiderstánde aus Mangenin,” Vcr- 
protected pattern of coil is secured, but its use is naturally confined | „т, p. 67, 1898, “ 
* R. W. Paul, Proc. Phys. Soc., March, 1892. ` + « Ueber neue Normalwiderstinde der Firma Siemens and Halic. 


t British Patent No. 4,371, 1806, A. Raps, Zeit. тїт Inst., XVI., p. 22, 1896. 
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In England the Cambridge Scientific Instrument Co. bave made 
the Reichsanstalt form of coi], while Messrs. Elliotts have modified 
it as shown in Fig. 9, potential contacts being attached to the sides 
of the main lugs. 
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found possible to make less than one part in a million for 1°C. over 


a range of about 7 deg. or 8deg. In order, however, to determine 
the temperature with accuracy, two other coils, each of about 100, 
were wound side by side in between the turns of the main coil. One 


Owing to the extreme importance of good heat radiation and of | of these coils was of platinum, the other of new metal,” thus 
giving a large difference of coefficient, and their junction was con- 
: nected to a terminal, while the other two ends terminated in mer- 
cury cups in the cover. By means of an auxiliary pair of ratio coils 
| and slide wire the mean temperature of the coil was readily deter- 
minable. 


exact knowledge of the temperature, the coil shown.in Fig. 10 was 
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Fic. 8.—REICHSANSTALT, l OHM. 
One-third full size. 


devised by the writer in 1900, and three of these coils were made by 
Messrs. Éverett & Co. It consisted of an ebonite cover supporting 
two short, thick copper terminals. These were squared on passing 
through the cover and screwed up by lock nuts underneath. The 
principal coil consisted of an alloy obtained from Messrs. Nalder 
Bros. under the title of ** new metal," and having & negative tem- 
perature coefficient of about 0:008 per cent. per degree centigrade. 
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11.—Е. W. BURSTALL. One-third full size. 

This was silver-soldered to small copper washers, which weretinned, 
bolted up and soldered to the ends of the copper lugs, The coil was 
adjusted to be about 0:8 per cent. high, and a shunt of about 130 
ohms of thin copper wire was soldered to prolongations of the main 
lugs left for the purpose. Both the main and shunt coils were 
wound on a frame of six corrugated glass or ebonite pillars, and they 
were adjusted to give tbe required resistance and at the same time 
to approximately eliminate the temperature variation, which it was 


Fic. 9.—ErLiwTT Bros, 
One-third full size. 


The whole was enclosed in a perforated brass cover and 
immersed in a tank which was elec- 
trically heated by coils wound near the 
bottom of the tank. 


ШЇ 


Fic. 10.— C. V. Dryspae, 1900. 
One-third full size. 


About the same time Prof. F. ҮҮ, Burstall* described а coil on 
the same lines (Fig. 11), which has been put on the market by the 
Cambridge Scientific Instrument Со. The working wire—in this 
case of platinum silver.—was wound in notches on mica strips and 
was hard-soldered to short, thick terminal rods. For the purpose 
of determining the temperature a platinum coil was wound between 
the turns of the main coil and soldered to а second similar pair of 


Fio. 12. CaupnipoE &crentiric INSTRUMENT Со. Cne-third fall size. 
terminals, The whole coil was immersed in a glass vessel filled with 
petroleum. A similar form of coil, but without the platinum thermo- 
meter coil (Fig. 12), has also been made by the Cambridge Company. 
* “On the Use of Bare Wire for Resistance Coils.” Poe. Phys. Soc., 
Vol", XIV., р. 286. 
t “Standard Resistance Coil." 
Electrician, Vol. XIV., p. 772, 1900. 
(To be continwed.) 


К. S. Whipple, B. A., 1900. The 
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ON THE DISAPPEARANCE OF MAGNETISM.* 


BY MARTIN GILDEMEISTER. 


When iron is placed in a magnetic field whose intensity increases 
or decreases suddenly, it does not immediately assume the corre- 
sponding magnetic state, but only after a few minutes. This fact was 
demonstrated by Ewing and Lord Rayleigh. According to Martens, 
Klemencic and otbers the change occurring seems to consist of two 
parts, one of which takes place very rapidly, and the other slowly, 
with a pause between them. The second part has been profoundly 
studied, but about the first we have very little material. 


Helmholtz found in 1851 that in a vanishing magnetic field thin 
wires (0:028 cm.) of soft iron assume a state of magnetic equilibrium 
in the course of an “immeasurably short period of time.“ From 
his data we must conclude that this immeasurable ” period is less 
than 0 0001 second. 

Holborn, f on the other hand, investigated the generation of mag- 
netism after the closing of the electric circuit. He concluded that 
magnetisation was complete when the current had attained its full 
strength—.ec., after 1/200th second. But it appeared probable that the 
magnetism follows the force even during much smaller intervals. 
Both investigators failed to discover the subsequent slow changes 
of induction, since they used ballistic methods. 

The present investigation is concerned with the cessation of 
pepe анов after the removal of the magnetising field, within 

1/2000th second after break. The method used is the same as that 
employed by Helmholtz. Its principle is the following :— 


To eliminate eddy currents bundles of thin iron wire are used. These 
are surrounded by а coil traversed by an electric current. If this 
is interrupted, and at the same moment the coil is connected up 
with a ballistic galvanometer, a current traverses the latter, which 
consists of three parts: (1) The break-current of the coil; (2) the 
current induced by the disappearing magnetism of the iron; and 
(8) а current due to the capacity of the coil. 

If now a very small interval of time, Ө, is allowed to elapse be- 
tween the instant of break and the connection with the galva- 
nometer, the sum of the three currents passing through the latter 
becomes smaller. That value of Ө, for which the galvanometer 
ceases to indicate anything, is the time required for the disappear- 
ance of the magnetisation (except the slowly-changing and the 
remanent magnetisation). 

The only difficulty lies in the fact that between the opening of 
one circuit and the closing of the other a very small and accurately 
measurable interval must elapse. This was attained by means of 
a Helmholtz pendulum of great precision, made by Edelmann in 
Munich. One of the contacts was stationary. The other was dis- 
placed by means of a micrometer screw with a head divided in 100 
divisions. A displacement cf one division made a difference of 
1/600000th second, and this interval was taken as the unit. 

The galvanometer was a Siemens moving-coil FCC 


showing about 1,000 scale divisions per microcoulomb, and possess- 
ing an inductance of 3x107 em. 

The cylindrical wire bundles were longer than the magnetising 
coil, which was wound in two layers on а glass tube. Four bundles 
were used, whose constants were as follows :— 


Length. Diameter. Weight. Thickness of wire. 
І. .... 12:5 om. . 0:55 ет. .... 13 gr. 0:0185 cm. 
IT. .... 84:0 om. 145 0m. .... 288 gr .. 0:0185 cm. 
III. .... 32:0cm. .... 0'90 m.. 80 gr. 0-028 cm 
IV. .... 885 cm. .... 1:25 cm. .... 224gr. .... 0118 cm. 


The arrangement ів sketched in the diagram. E is the accumu- 
lator cell, Rh а rheostat, Sp the coil, G the galvanometer, ОК is 
the break contact, SK the make contact of the pendulum. The 
magnetising current J was limited above by the heating of the break 


contact, and below by the sensitiveness of the galvanometer. The 
results obtained with bundle II. are given in the table : — 
@ Mean deflection. 0 Mean deflection, 
0 ........ 5°45 | (О жазау» 0-25 
1 410 | 8 Sec. 0-05 
E 3°65 dll гнаг SQ O 


Thesmall deflections obtained led to а modification of the arrange- 
ment for the smaller coils. Another break contact was inserted at 
OK, and this was opened 
shortly after the closing 
of SK. It was found that 
the readings were in- 
creased by reducing the 
resistance in the galvano- 
meter circuit. This would 
damp the instrument to 
an undesirable extent, but 
not in the new arrange- 
ment. The table also shows that the magnetisation had disappeared 
after 10 units (or 1/60000th second). 

As regards the theory of the experiments, which the author gives 
in full, it may be remarked that the application of Kirchhoffs' laws 
is quite unexceptionable, since in the shortest interval in question 
(1/600000th second) electricity traverses more than 500 metres in 
wires, whereas here the length of wire does not exceed 50-100 metres, 

The conclusions arrived at from the results of the experiments 
are the following :— 

In 1/800000th second the magnetisation falls to less than half its 
initial value. If only the best results are counted, the time may be 
reduced to two-thirds or one-half the above. Іп 1/150000ch second 
the magnetisation falls to less than one-tenth its initial value, and 
after 1/50000th second it has totally disappeared. In the interval 
between 1/50000th and 1/2000th second the magnetisation does not 
fall perceptibly. The slow demagnetisation evidently does not set 
in till 1/2000th second has been exceeded. 

The wire bundles used were tested some days or wecks after 
annealing. 
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MUNICIPAL TRAMWAYS ASSOCIATION SIXTH ANNUAL CONFERENCE. 


Wednesday, September 25th. 


There was a good attendance at the opening of this Con- 
ference at the Town Hall, Manchester, on Wednesday. 
After meetings of the Executive Committee and Managers 
Section, the members attending the Convention were officially 
welcomed by the Lord Mayor of Manchester (Councillor J. 
Harrop), who expressed pleasure in secing so large a gathering 
of tramway men in a “ tramway city " such as Manchester. A 
vote of thanks to the Lord Mayor, proposed and seconded 
respectively by Sir J. Baxter Ellis (Newcastle tramways) and 
Ald. Durnsford (Southampton), was carried with acclamation. 

Mr. J. M. McElroy, general manager Manchester Corpora- 
tion tramways, and President for the current year of the 
Association, then delivered his address. After referring to the 
prosperity and usefulness of the Association, and to its rapid 
growth from small beginnings, Mr. McElroy turned to the vexed 
question of municipal versus private ownership. Naturally 
enough, he had a decided bias in favour of the former, though 
he admitted that there ere difficulties and dangers in- 
separable from municipal operation, even under the best 
conditions prevailing to-day. He desired that a fair and 
impartial account should be put forward on this subject by 
some person whose qualifications for the task were un- 
mistakable. 
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With regard to the Tramways Act of 1870, he denied that 
it had any “strangling” effect on the tramway industry, as 
contended by anti-municipal traders, but, on the contrary, its 
"regulating" effect was, in the eyes of municipal advocates, 
in the end beneficial to all concerned, though the results were, 
possibly, unsatisfactory towards the end of the companies' 
ownership. The municipal trader could point to the fact that 
in practically all the cities and towns in the kingdom the tram- 
ways had now been taken over and were operated by the muni- 
cipalities, and that the benefits accruing to the travelling public, 
the ratepayers and the tramway employés had been enormous. 
In the case of unrestricted private enterprise, such as was found 
abroad, however, the undertakings were not up to the high 
efficiency to be found in many cities in this country. 

In the opinion of anti-municipal traders the Standing Orders, 
which obliged tramway promoters to obtain the permission of 
the local authority through whose district it was proposed to 
construct tho line, had retarded the development of the in- 
dustry, and this clause had, moreover, in some cases proved a 
thorn in the side of the municipalities themselves, when, as in 
the case of some of the larger systems, they had desired to 
extend their systems outside their own boundaries; they had 
then found themselves in the unenviable position of private 
promoters. Mr. McElroy contended that this matter was deser- 
ving of serious consideration, as it might retard progress hy 
preventing the spreading of the population to outlying areas. 

Referring to the extension of tramways to country districts, 


the speaker compared the two methods of procedure in this 
country and in America. In the former case the district was 
developed before the tramways were constructed, while in the 
latter the tramway preceded the population. 

There were, however, difficulties to be met with even under 
municipal control. The political influence which might be 
exerted by the employés was a disconcerting feature and might 
lead to slack and inefficient service to the public. Another 
danger was the tendency to look for a reduction in the rates 
from the proceeds of the trading departments. Great caution 
was needed in this matter, and the provision of an adequate 
fund for depreciation and renewals, in addition to the usual 
capital charges, was of great importance. 

The address concluded with a reference to the report of the 
American Commission on municipal ownership which visited 
this country last year, and a summary was given of the various 
points of interest. This subject hasjalready been referred to 
in The Electrician of September 13th. 

Mr. J. B. Hamilton (Leeds) Past-President and Mr. J. B. 
Aldworth (Nottingham) Vice-President of the Association, 
respectively proposed and seconded a hearty vote of thanks to 
the President for his address. Мг. R. L. Acland (tramways 
manager, Chesterfield tramways) was then called upon to read 
his paper on :— 


LONG WHEEL-BASE TRUCKS. 


At the spring meeting of the Municipal Tramways Association the 
relative qualities of cars mounted on double bogies and single short 
wheel-base trucks were advocated respectively by Messrs. Mozley and 
Dalrymple, and many valuable expressions of opinion were elicited 
from other tramway experts on this subject, but little was said аз to 
the merits of the third alternative, namely, the long wheel-base single 
truck, which, in the opinion of the author, is superior to either of the 
older ty pes, and further, he considers that before long it will be very 
much more largely adopted in this country as is already being done in 
Germany, where its advantages have been realised аз compared with 
the short wheel-base trecks previously in use, particularly in Nurem- 
burg, Vienna, and Buda Pesth, where cars with wheel-centres varying 
from 8 ft. 2in. to 11 ft. 10 in. are being used. 

The standard single truck double-deck car as used in this country, 
carrying from 50 to 56 passengers, 22 inside and the remainder on the 
top deck, leaves nothing to be desired from the traffic manager's point 
of view, as it is a size which can be loaded and unloaded rapidly, pro- 
vided an efficient stairway to the top deck is used, and not one of the 
inconvenient and awkward arrangements known as the Reverse” 
staircase which causes the inside and outside passengers to struggle 
as to who is to get on or off first, and further, a single conductor can 
easily manage to collect all his fares with a mixed complement of long 
and short stage passengers on board ; a high average speed with stops 
can be maintained ; and with a top deck cover, this is an ideal car 
for all weathers. 

From the engineering point of view, however, to run a self-propelled 
vehicle weighing with a full load of passengers and top-deck cover 
about 12 tons, spread over a length of some 30 ft. on a wheel-base not 
exceeding 6 ft. 6in., at speeds up to 16 miles per hour, is certainly 
very contrary to what has been found from experience to give the best 
results on other forms of rolling stock. This type is a legacy from the 
old horse-car days, when very much smaller and lighter cars mounted 
on short wheel-base trucks were used 1n order to take as much work as 
possible off the long-suffering animals when dragging them round fairly 
sharp curves; but with the rapid development of electric traction, and 
the quick change that was made on some of the old horse systems, it 
was only considered necessary to use a similar truck ot stronger build 
which would carry the motors and other equipment, the wheel-base 
remuining the same as before. This was all very well with the smaller 
type of electric cars first used, or when the old horse-car body was 
simply mounted on the heavier bogie, but car bodies began to grow 
and extend lengthwise, and it would seem only reasonable to expect 
that the wheel-base should have been increased in something like pro- 
portion, which has, however, not been the case. 

The result of this unequal growth of body and wheel-base can uow 
be зесп оп many systems, where cars are running with bent backs and 
drooping platforms, caused by excessive overhang and pull on the 
hrake chain fixed to the extreme end of same. the trucks also are 
strained and thrown out of square, for à car of this type wheu running 
оп а straight track at high speed, in addition to pitching heavily, 
oscillates from side to side. due to the unevenness of the rail and other 
causes, the ends of the platforms describing part of a circle about the 
truck as a centre, with the result that the wheels are constantly run- 
ning askew in the grooves in either direction, whereby heavy wear 
and tear takes place on the flanges which are worn into all sorts of ex- 
traordinary shapes by having to guide the car under such severe con- 
ditions, and the constant slipping and grinding of the tyres must help 
to wear the rail head into a varrupared surface, aud it would seem to 
an increased degree when steel tyred wheels are used instead of 
chilled iron. 

When a car runs through a pair of points at the entrance of a loop, 
the whole mass has to be set revolving iu one direction and immediately 
afterwards in the opposite direction by reason of the short S curve, 
for which work an abnormal force has to be applied to the wheel 
flange in order to steer the car round the curve and to draw it out of 


THE ELECTRICIAN, SEPTEMBER 27, 1907. 


959 


the line of its momentum into a new direction, both of which are in- 
creased in proportion to the overhang of the body. These conditions 
are worse the shorter the radii of the points, and further, when a run- 
away car of this type approaches a simple curve at high speed, tho 
flanges have not the same chance to give the car the necessary steer- 
ing torce to get it safely round the curve, and toovercome its momen- 
tum travelling in a straight line, as they would if the wheel-base was 
longer and the leverage of the unsupported portion of the car body. 
upon them thus reduced. 

Rail joints, when they begin to go, as all mechanical joints will do, 
get most unmercifully pounded, for a car that is pitching heavily end- 
ways will often have very much more than half the weight on one pair 
of wheels, when they drop into the bad place. This is given as one of 
the chief reasons why the European cities above-mentioned have so 
largely adopted the long wheel-base truck, the majority of the track 
being in a somewhat shaky condition, 
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WARNER. 


The bogie car is in the author's opinion only suitable for interurban 
trausit, or in large towns where both types of cars are used, when 
they are useful for loading up at crush hours with the long distance or 
“ through” passengers, but to continually stop and start а car carry- 
ing between 80 and 90 passeugers for the accommodation of general 
trallic is certainly not leading towards the greatest economy, for the 
average speed is considerably less, time keeping not во good, and the 
likelihood of all fares being collected is reduced, as compared with 
the use of two small cars on the same service. А further result of 
discrimination in car functions on a vios system аз outlined above, is 
that the comfort of the passenger aud loading speed capacity will be 
in proportion to the length of the journey, for the sma l short stage 
City car with fore and aft seats provides ample space for standing room, 
facilities for rapid loading and moderate comforts, as compared with 
the bogie car, which, with comfortable cross seats, centre aisles and 
minimum of standing accommodation, offers an attractive method 
of transit to the long stage or interurban passenger as compared with 
the higher speed and varying comfort of a competing railroad. 

From an engineering point of view the bogie car is a considerable 
improvement on the single-truck typo, as the wear and tear on the 
car body is not as great, nor are such violent strains imposed upon 
the truck frames, wheel flanges and track, but still the oscillation of 
the bogies upon their respective centres, with the consequent skewing 
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of the wheels in the grooves, will give the same conditions conducive 


to flange wear, rail corrugation, &c., as thoso belonging to the short 
wheel-base truck, but in a less degree, for the bogie truck is not acted 

n by any direct force tending to throw it out of square, and to set 
itself in hne with the track has only to overcome the direct downward 
pressure of the car body upon the centre of the bolster. 

When most tramway lines were operated with steam locos. and 
trailers mounted on bogies corrugation was practically unknown, for 
the cars were being hauled, and not self-propelled, and the steam 
locos. which did the hauling had a wheel- proportional to their 
overall length, and further, they were held practically square in the 
rail grooves by the weight of the trailer. A locomotive type of crank 
axle on the driving wheels hitched up to the trailing wheels by means 
of coupling rods gave practically an even turning moment on all four 
wheels, which making therefore the same number of revolutions would 
tend to keep all the t the same diameter, and also reduce the slip 
when accelerating and rounding curves, whereas the two motors run- 
ning independently and gear piri on to the extreme end of each 
axle, torsional strains are set up on the axles themselves, cross strains 
on the trucks and cross-corner wear on the tyre-flanges, with a conse- 
quent extra wear and tear on the track which did not exist before. 

This argument is supported by experience on steam railroads, where 
а comparatively small amount of corrugation has во far been found 
when the train is hauled by a single locomotive in front, but with the 
advent of electric traction and multiple-unit system with numerous 
driving wheels on four-wheeled bogies dispersed throughout the length 
of the train corrugation has develo largely, also wheel-flange 
and rail head wear, owing, apparently, to the insufficient length of 
wheel-base in proportion to the rail gauge, as pointed out recently in 
the Tramway and Railway World. Some steam railroads are adopting 
six-wheel bogies on main-line rolling stock, and ıt would be interest- 
ing to know whether this increased wheel-base, or the use of coupling 
rods connecting the driving wheels would tend to reduce these troubles. 


In 1904, when advising the Corporation as to the type of truck to 
adopt on the Chesterfield tramways, the author held the same opinion 
of the faults existing in the bogie and short wheel-base trucks as he 
has endeavoured to lay before you to-day. He wanted the standard 
two-deck body mounted on a single truck with a long wheel-base, 
and recommended the adoption of the only one at that time on the 
market, certainly not without some misgivings, for, while the advan- 
tages were very apparent, the disadvantages would only develop in 
working, ard no other corporation had at that time adopted them, 
from whose experience any information could be obtained. The result, 
however, of nearly three years working with this type of truck has 
clearly demonstrated that a car mounted on a long wheel-base gives 
the most comfortable riding owing to the t reduction of pitching 
and side oscillation, the body is also held in line 5 
practically throughout its length, and can in consequence be of lighter 
construction, the strain on ,body, truck and track, when running 
through points or round curves, is largely reduced, and no case of 
derailment has occurred on this system unless through an obstruction 
on the track, and not a single axle has been broken. 

The long wheel-base trucks mostly in,use in this country are called 
„ radial“ trucks; a better name would be “flexible” trucks, be- 
cause they do not radiate, in the geometrical sense of the word, and 
the author considers that in designing these the necessity for а 
minimum amount of flange friction on short radius curves has been 
made too much of, with the result that the trucks have been rendered 
unsuitable for high speed on a straight truck. Оп all these cars the 
tractive force is applied at the centre of the truck frame through king 
pins, which are fixed only a short distance to the front and rear of the 
diagonal centre of same instead of at the axles, and the inner truck 
carrying these motors and break gear, together with the axle, are free 
to move about these pins as centres, subject to the controlling effect of 
springs or inclined planes, the result of which is that any end oscil- 
lation of the body and main frame, or tendency of the trailing motor 
to do more work than the leading motor, will move the king pins off 
the central line of the track and put both axles out of square with the 
rails, in which position they will often remain with disastrous results 
to the tyre flanges. To get over this latter trouble a link suspension 
with gravity control has been recently. put on the market, and is being 
tried on several lines, which certainly seems to fulfil its claims in this 
respect ; but with such a delicate method of hanging the car body the 
axles are more likely to be constantly slightly deflected, with the re- 
sult that while the flange weur may be reduced, the constant grinding 
slip on the rail head will be increased. | 

x 5 are also being made with locking the inner trucks com- 
letely, and thus using an 8 ft. Gin. rigid wheel-base, and on one line 
having curves of 40ft. radius, cars with chilled wheels have been 
running successfully for some time with much better results in the 
way of wheel flange wear than when the axles were free to move, and, it 
is stated, without any appreciable increase of wear of the check rail on 
curves, The author is also experimenting in the same direction at 
Chesterfield, using a special V.sha і flange on the wheels, and is in- 
clined to think that this will be the ultimate form of the long wheel- 
base truck with wheel centres spaced from 8 ft. 6 in. to 10 ft. 

No industry in modern times has attained such huge proportions in 
а few years as has been tho case with electric traction in this 
country; every town wanted to be equipped at once in order to be 
up to date, with the consequence that there has been no time for one 
line to carefully investigate the results of faulty designs on its fore- 
runners, to improve on these and benefit thereby. One of the fallacies 
that has grown and flourished under these conditions in the past was 
that tramway trucks could only be built in America, because it has 
been easier for tramway engineers simply to specify a certain make of 


American truck already in use rather than to seek out the good and 
bad points of these, to design an improved one and have it bailt 
in this country, so that details could be discussed with the makers. 
We can turn out some of the finest locomotives and rolling stock in 
the world, во that surely we are capable of building а good tramway 
truck, and more of the leading firms would give this all-important 
matter their attention, rovided tramway anthorities are prepared to 
pay a reasonable price for a good article. The rush of constructing 
new lines is over for a while, and now is the time for engineers to 
carefully consider what improvements can be made in truck design, 
as many of those running at present are not enly knocking themselves 
to pieces, but the track also. One of the chief resulte of such investi- 


ganon will be, in the author’s opinion, a greatly extended use of the 
lo 


ng wheel-base truck. 
DISCUSSION. 

Mr. К. C. BULLOUGH (Colchester) remarked that in Colchester it 
would be impossible to put long wheel-base cars on the sharp curves 
existing in the track there. He thought that the title of the Paper 
should lave been flexible or radial trucks, and not that adopted by 
Mr. Acland. The long wheel-base car, he agreed, was conducive to 
smooth running; he thought that the cost of the maintenance of 
flexible trucks should have been included in the Paper. 

Mr. P. FISHER (Dundee) asked for information as to whether 
steel-tyred or chilled wheels produced corrugations the more. 

Mr. H. MOZLEY (Burnley) said that in Burnley they were experi- 
menting with a special car which had been designed for two-motor 
equipment and a long wheel-base. The design, as far as he was 
aware, was quite novel, as it embodied several important points, and 
he gave the following description: 

is truck, which is known as the Simpson & Park radial truck, 
has been designed to meet the following requirements: (1) To prevent 
oscillation of the car under any conditions, by providing a sufficiently 
long wheel-base. (2) To enable a long and heavy car to be carried on 
two axles, and so render the whole weight of the car available for 
obtaining the maximum adhesion. This gives rapid acceleration and 
more efficient braking, making it unnecessary to use maximum 
traction trucks, in which only a portion of the weight comes on the 
driving wheels ; also doing away with the necessity of adopting 
four motor equipments on heavy cars used for ascending steep 

ients. The car body is supported on two single-axle trucks, 
the centres of which are separated to give a wheel- base proportional to 
the length of the car. Each track is entirely independent of the other, 
the only connection being the brake rigging as in the case of all types 
of bogie trucks. Each truck is pivoted at a point in the centre line of 
the axle, the thrust being taken entirely by the king pin and bracket 
attached to the car body underframe. Rollers of suitable design run- 
ning in an oil bath are interposed between the car body and the truck, 
to enable the latter to swing readily round the king pins. The spring- 
ing is carried out in the same manner as on maximum traction trucks. 
The wheel brake is very effective, the blocks being hung as near 
to the centre line of the wheel as possible instead of below same. 
А differential gear is fitted to each axle which, with the usual gear- 
wheel, is compact in itself, only taking up on the axle about 14 in. 
more space than the ordinary gear, and only requires а small change 
to the standard г case. is gearing enables each wheel when 
passing round a curve to work independently of the other, and so pre- 
vents slipping, binding and waste of energy and wear of wheels and 
rails, and also facilitates the movement of the truck into the correct 
radial position. It will be seen a flexible truck is obtained in which 
the wheels are allowed to follow the rails, the axles swinging round 
when taking a curve, this movement being facilitated by eliminating 
as far as possible the friction due to the weight of thecar on the truck, 
which tends to hinder the angular movement of the trucks, also by 
the adoption of the differential gear. 

Advantages claimed for this truck are as follows: (1) A wide range 
of angular movement. (2) The length of the wheel-base is only 
limited by the length of the car. (3) Reduction of wear between 
wheel flanges aud rails. (4) The tendency to unequal wear between 
the diameters of the two wheels on one axle greatly diminished. (5: 
Reduction of twisting strains on the axles. (6) Differential action 
will lessen corrugation. (7) Reduction of weight of car. (8) Less 
sand required for accelerating. (9) A saving in current consumption. 

Alderman SMITH (Liverpool) asked if Mr. Acland’s unfavourable 
opinion of reversed stuirways was based on experience. At 5 
they tended to attract ngers rather than otherwise. Upwards of 
700 million people had Бете and there had been no accidents. 
Experiments were now being made in Liverpool with trucks having 
7 ft. 6 in. wheel base. 

Mr. HILL (assistant manager, Birmingham) considered that the 
rail grooves at all sharp curves should be widened. In Birmingham 
they had experience of the running of maximum traction, rigid and so- 
called radial trucks. He gave comparative maintenance costs of 
the three types. "These were: for 20 maximum traction trucks £5 6s. 
per car 1 in use 34 years), 150 radial trucks £1 16s. per car, and 
100 rigid trucks 7s., the two last mentioned having been in service 
since the beginning of 1907. These figures did not include any ex pen- 
diture on wheels. The average life of steel-tyred wheels on radial 
trucks was 20,000 miles, which corresponded more or less with the 
maker’s figure of 5,000 miles per 3 in. of depth. 


Mr. J. DALRYMPLE (Glasgow) said that experiments were at З 
sent being made in Glasgow with longer wheel- trucks. He asked 
for information as to the renewal of track in Nuremberg. If the 


long wheel-base truck shortened the life of the track, its advan 
of smooth running would be too dearly bought. He kuew that 
6 ft. 6 in. centred wheels would not go round the Glasgow curves. 
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Mr. MOFFATT (Rotherham) considered that with the new top cover 
cars a longer wheel-base was needed. His experience of radial trucks 
was that they would not radiate. If it were possible to start afresh 
in car and truck design he thought that the best plan would be to do 
away with the double-deck car. Top covers practically did away with 
the outside fresh air” passenger, so that longer single deck cars 
might be adopted with advantage. The tyre life of wheels on radial 
trucks was, in his experience, about 18,000 to 30,00) miles, using top- 
5 cars; with single -: deck cars the life rose to 55,000 to 60,000 
miles. 

Mr. BLACKMAN (Belfast), who had not time to speak at length, 
had sent in a written contribution to the discussion, and expressed an 
Opinion strongly in favour of the rigid truck. 

Mr. ACLAND, in reply, said that his object was to advocate the 
use of a longer Есе] base truck, hence the title to his Paper, and 
whether rigid or flexible trucks were used was a matter for tramway 
managers to decide. His information as to corrugations and chilled 
tyred wheels had been supplied by several tramway managers, and 
was not taken from his own experience. The life of the first batch 
of tyres used at Chesterfield was about 46,000 to 50,000 miles, and the 
second batch had been running longer. 


A hearty vote of thanks was then accorded to Mr. Acland, 
and the next Paper was read by Mr. A. BAKER (Birmingham 
Corporation tramways) on 


HOURS OF LABOUR AND RATES OF PAY. 


The Paper is accompanied by a detailed tabular statement 
of the hours of labour and rates of pay of inspectors, motor- 
men and conductors employed on 83 municipal tramway 
undertakings in the United Kingdom. After referring to his 

revious Papers on the same subject, especially one at the 

lasgow conference in June, 1908, in which he pointed out 
that during the preceding five years the wages of tramway 
men had increased by 42 per cent. and their ja decreased 
by 48 per cent., the author states that there has been a further 
increase of about 5 per cent. in wages since 1903 in the 34 
towns then under consideration. In the schedules presented 
to the meeting there are several additional features not in- 
cluded in previous schedules. These are: “ Time allowances,” 
“ Actual time men are on cars," “ Actual time men are paid for,” 
“ Annual value of holidays," “ Annual value of uniforms," and 
* Average rate of pay taking value of holidays and uniforms 


into consideration." The author's remarks with regard to these 
are as follows :— 


With regard to ** Time allowances," some few years ago a man's pay 
was always reckoned from the time he was actually on his car, nothing 
being allowed for the time occupied in ‘ looking round " his car in 
order to see that it was equipped with everything necessary to meet 
all contingencies while it was on the road, or in seeing it safely stored 
away on its return to the shed. But this to a large extent has been 
altered, and “ time allowances" аге now made and paid for. Thus, 
when we say that а man works 60 hours a week, it does not always 
follow that he has been actually on his car 60 hours. In some cases 
yon will observe that he is paid for as many as six hours in which he 

as been а ше in the way I have mentioned. It has been felt that 
this fact should not be lost sight of when our various committees are 
discussing this important question of rates of pay and hours of labour. 

A striking feature to be noted is the change which has taken place 
with regard to Sunday work. In 1903 there were only two towns 
which paid anything in excess of ordinary pay for Sunday work. То- 
day 21 towns, or 25 per cent. of those included in the schedules, give 
their men extra remuneration for Sunday labour, the rate adopted 
being generally time-and-a-quarter. The question of Sunday pay is 
one which has disturbed the minds of a good many tramway com- 
mittees for a long time, and there is a considerable division of opinion 
as to whether tramway employés who only work six days out of seven 
are entitled to extra pay for Sunday labour, it being held in some 
quarters that Sunday work is incidental to tramway business, and that 
having regard to the fact that the men get one rest-day in seven, 
and to the generally excellent conditions under which they are 
employed, no extra remuneration is necessary. In several cases the 
concession has been made voluntarily, while in others the matter is now 
under consideration, and therefore I do not think it advisable to 
БАр в any opinion on the matter. 

think I may next call attention to the syatem which has recently 
come into practice of giving bonuses beyond their ordinary pay to 
motormen who have been free from blamable accidente during 
certain periods. Nearly half the towns have adopted this practice 
with, I beiieve, good results. It will be seen that in Leeds a half- 
peuny per hour is paid to all motormen who during any calendar 
month have been free from blame in the matter of accidents, and it 
will be remembered that in the illustrated article in the Tramway 
and Raiway World dealing with the Leeds system, in September 
of last yeur, it was stated that no less than 97} per cent. of the men 
had qualified for the bonuses, and as indicating the value of the 
arrangement the amount paid in compensation during one financial 
year only equalled 4 per cent. of the receipts. І ат not able to speak 
from personal experience of the value of the system, which has also 
recently been adopted in Birmingham, but I am strongly in favour of 
it. Of course, no extra remuneration should be necessary to make а 


motorman diligent, cautious and alert at all times, but whilo human 
nature is as it is, Iam afraid that, with the majority of the men engaged 
in tramway work, an extra inducement, beyond the ordinary satisfaction 
a man gets out of doing his duty for duty’s sake," is necessary. 
There is one good feature about the business, and that is the adoption 
of the system advertises the fact that the management is anxious to 
avoid accidents, desirous that the cars shall be driven with due 
regard to the lives and property of the public, and willing to adopt 
special means towards securing this end. 

With regard to ** Uniform and holiday allowances.” I have given 
tho annual value of these and have, for the purpose of estimating the 
real value of a tramway man’s job, worked out the weekly value and 
added it on to his wages. It seems to me only fair that these things 
should be taken into consideration, and when this is done I think we 
shall be pretty unanimous in the conclusion that in municipal service 
а tramway man's lot is not а particularly unhappy one, but that on 
the contrary it compares favourably with that of any unskilled labourer 
in the kingdom. Personally Iam very glad that tramway labour is 
so well looked after, and I should be the last in tho world to deal 
ungenerously with the men. Still, asI pointed out in 1903, it behoves 
us, a8 far as lies in our power, to prevent the pendulum from swinging 
too far. Аз І then said, ‘‘ I think that, пае орао to the peculiar 
nature of the work, tramway men should generously treated ; 
but there are limits, and as soon as these limits are passed, so soon 
will the work in which we are all engaged be seriously prejudiced.” 
I think that if those words applied in 1903 they apply with perhaps 
more force to-day when the ** Burden of the rates” is the universal 
cry. It is not for me to say what the limit shall be. Every town 
must settle the matter for itself, but I do seriously suggest that in the 
matter of hours of labour and rates of pay, tramway managers and 
committees should be careful, in perhaps the first flush of their suc- 
cess, not to fix rates out of proportion to the value of the work per- 
formed. This only leads to demands being made for similar treatment 
in other cities, which are difficult to resist when the men can point to 
some other place where specially favourable conditions exist. It is 
with the object of showing what is being done in various towns that 
the schedules have been prepared, and .I hope the membors of our 
association will find them of value in that direction. 

The discussion on Mr. Baker's Paper was postponed until 
Thursday. | 

At the close of the т the members were ontertained 
to luncheon in the Town Hall by the Tramways committee of 
the Manchester Corporation, the Lord Mayor prosiding over 2 
large gathering. The chief speakera were Alderman Wilson 
(Manchester), Mr. McElroy (president of the Association), 
Bailie Macfarlane (Glasgow) and Alderman Wainwright 
(Manchester). B 

The afternoon was pleasantly spent in weather which was а 
record for Manchester, at the Hyde-road car depot and works 
of the Tramways committee and the Stuart-street generating 
station of the electricity department. | 

In the evening a reception was held by the Lord Mayor and 
Lady Mayoress at the Town Hall, where entertainments were 
also given. 

Thursday, September 26th. 


The business meeting of the Association was held this 
morning at 10 a.m. in the Lord Mayor's Parlour. After the 
varicus reports had been presented Mr. McElroy proposed 
Mr. J. Aldworth (general manager Nottingham Corporation 
tramways) as president; this was scconded by Councillor 
Flint (Leicester) and carried. Mr. A. L. C. Fell (London) 
was then elected vice-president on the proposal of Councillor 
Fenton (Sheffield) ; and Mr. A. R. Fearnley (Sheffield) again 
consented to act as secretary. Nottingham was selected as the 
place for next year’s mecting. The Conference was resumed 
at 11.30 a.m. In introducing the subject of 


STAFF ORGANISATION 


Mr. JAMES DALRYMPLE (general manager, Glasgow Corpora- 
tion tramways) deplored the impoasibility of laying down a 
scheme adaptable to all tramways. This was due to a variety 
of reasons. The size of the undertaking was an influential 
factor, while in two systems of equal magnitude the method 
in which the primary organisation was carried out was of great 
importance. For instance, the internal economy of the depart- 
ment has in some cases been decided before the appointment 
of the tramways manager, with the result that many essential 
details of upkeep and expenditure have been taken entirely 
out of his hands. The speaker contended that the full control 
of the expenditure on all work connected with his depart- 
ment should be given to the manager, although it might not in 
all cases be carried out by his staff. 

Turning to the actual arrangement of the personnel in the 
department, the author placed the general manager in sole 
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charge, with a chief engineer, secretary and traffic super- 
intendent controlling their respective groups. These groups 
were further sub-divided in great detail, but it was admitted that 
in smaller undertakings many of the duties would be performed 
by one person. 

The question of a separate power station for the tramway 
department depended entirely on the size of the undertaking, 
and on smaller systems it was considered that the necessary 
power should be purchased from the electricity department. 
On large systems a separate generating station was preferable. 

With regard to extensions and maintenance of track work, 
this should only be carried out by another department when 
the system was very small, and even then it should be, owing 
to the great importance of efficient track maintenance, per- 
formed entirely to the satisfaction of the tramways manager. 

In discussing the question of control of accounting work, the 
author expressed the opinion that, as long as information could 
be obtained when required, it was immaterial by whom the work 
was clone, although in large undertakings an accounting staff 
directly under the charge of the tramways manager was neces- 
sary to avoid the duplication that would otherwise arise. The 
borough accountant was, however, the chief financial officer of a 
Jocal authority, and all necessary precautions should be taken 
by him to ensure financial stability. 

On the invitation of the Salford Tramways committee, the 
members of the Association were entertained to lunch in the 
Town Hall, Salford, after which special cars were provided for 
conveying the party to Buile Hill Park. Тһе day's “enter- 
tainment concluded with dinner at the “ White City," Old 
Trafford, on the invitation of Mr. J. C. Brown, managing 
director, who also furnished the party with tickets of admis- 
sion to the various side shows. 


(To be concluded.) 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 

An assistant electrical engineer is wanted for the harness and 
saddlery factory, Cawnpore, India. Agenot over 80. Candidates 
should possess sound engineering and electrical training, with 
subsequent workshop and central station experience, & working 
knowledge of steam, ability to erect steam sets, mains and motors, 
and take charge of such power as may be required. Five years' 
agreement, with option to Government to extend. Pay to com- 
mence at Rs.280 per month, rising annually by Rs.10 per month to 
Rs.820. On re-engagement Rs.850 per month. Free quarters and 
medical attendance provided. Second-class passage out and home. 
Applications to the director. eneral of stores (Mr. E. Grant Burls), 
India Office, London, S.W., by Sept. 30. 

А chief lecturer in mechanical engineering is required for the 
Auckland (New Zealand) Technical College. Candidates must 
have had good workshop experience, and, if possible, possess a 
diploma or degree in engineering. Salary £300 per annum. 
Particulars from the director of technical education and manual 
training (Mr. Geo. George, F. I. C., F.C. S.), о/о the High Commis- 
sioner for New Zealand, 18, Victoria-street, London, 8.W. Appli- 
cations by Oct. 8. 

The chief engineer of Ipswich electric supply and tramways 
departments has a vacancy for a premium pupil. See an adver- 
tisement. 

There is a vacancy for a pupil, without premium, in an electricity 
station in the south-west of London. See an advertisement. 

Armature winders (used to large alternator work) are wanted at 
once at the Westinghouse Works, Trafford Park, Manchester. See 
an advertisement. 


Mr. Adam 5. Barnard, formerly city electrical engineer of Hull, 
and for the past four years consulting electrical engineer to the 
Government of Ceylon and to the Colombo Municipal Council, has 
been appointed borough electrical engineer at Walsall at a com- 
mencing salary of £400, rising by £25 each two years to £450 per 
annum. 


Mr. A. H. Stanley has been appointed general manager of the 
ернеп District Railway Co.,in place of Mr. Collinson, 
resigned, 

Mr. Е, W. E. Jones, engineer and manager of the Midland Elec- 
tric Light & Power Co., of Leamington, has retired after 15 years’ 
service, and is succeeded by Mr. Р. Olver. 


Mr. F. W. Windsor, chief assistant at Monmouth, has been ap- 
pointed resident engineer to take charge of the electricity works 


under the supervision of the consulting engineer (Mr. A. W. Blake), 
who has arranged to take over the management at an increased fee. 

Mr. A. C. Bostel, of Manchester, has becn appointed junior assis. 
tant in the business development department of Birmingham 
Corporation electricity works. 


Mr. Hemingway has been appointed teacher to conduct the 
classes at the Woolwich Polytechnic in motor -car engineering. 


— 


E BDUOATIONAL NOTIOES. 


University College, London.—The calendar for the session 
1907-8 contains many new features, There is a sketch of the 
history of University College by Dr. Carey Foster, with a full 
statement of the statutes and regulations under which the college 
is governed in its new position as an integral portion of the Uni- 
versity of London. A set of plans show the uses to which the ex- 
tension of buildings are being put. The space now available for 
university purposes is greater by one-third than it was last session. 

Among the features of the new developments are the following: The 
enlargement of, each of the engineering departments and of the drawing 
office; enlargement of the department of applied mathematics and the 
provision of special rooms to be known as the Galton research laboratories 
in connection with the Eugenics Institute founded by Mr. Francis Galton. 

The calendar also contains a section setting forth the arrangements 
for post-graduate courses of lectures and arrangements for research 
work. For the ordinary undergraduate courses composition fees 
have been instituted in all faculties. These fees vary from 10 guineas 
for the complete session’s course in the faculty of laws (or 30 guineas 
or the three sessions) to 45 guineas in the facalty of engineering (or 
120 guineas for the three sessions’ course). The complete course in 
science is given for an average fee of between 80 and 35 guineas. 

The work of the session begins on Oct.2. Students should attend 
either on Monday (Sept. 30) or on Tuesday (Oct. 1) for the purpose of 
consulting the various deans and professors with regard to their courses. 


University College, Bristol.—There are courses at this college 
for civil, mechanical, electrical and mining engineers and surveyors, 
and special facilities are offered in the way of college scholarships 
and engineering works scholarships. A diploma is awarded to 
students who pass the qualifying examinations, and the associate- 
ship of the college is conferred on students who obtain a first-clase 
senior diploma. Applications for vacancies in October should be 
made to the registrar and secretary (Mr. James Rafter), from whom 
prospectuses, &c., may be obtained. 

There are also lectures on inorganic, organic and physical 
chemistry, and the laboratories are fitted with the most recent im- 
provements for study and research in chemistry and metallurgy. 


Merchant Venturers' Technical College, Bristol.—There are 
courses at this college for civil, mechanical, electrical and mining 
engineering and chemists, and students are also prepared for the 
University of London degrees (including engineering). There are 
numerous well-equipped laboratories and workshops. Particulars 
from the Registrar. 


Finsbury Technical College.—Although the official opening of 
the new engineering laboratory by the Lord Mayor does not take 
place till Oct. 2, the evening classes commence on Sept. 30. In the 
advanced courses this term Prof. Silvanus Thompson will lecture 
on Mondays on the Design of Continuous-Current Machinery, 
and Mr. Н. Н. Simmons on the “ Designing and Laying-out of 
Distribution Systems." On Wednesday evenings Mr. Howgrave- 
Graham will lecture on “ Electrical Instruments,” and in November 
Prof. Silvanus Thompson will begin a course of six special lectures 
on “The Permanent Magnet." There are lectures on and labora. 
tory work in mechanical and electrical engineering, industrial 
and technical chemistry, applied art (including lectures on domestic 
furniture, and practical instruction in enamels and art metal 
work), &c. Programmes may be obtained at the College, Leonard: 
street, Finsbury, E C., or at the head offices of the City and Guilds 
of London Institute, Gresham College, E.C. 


Northampton Polytechnic Institute.—The full day courses 1n 
the Theory and Practice of Electrical and Mechanical Engineering 
commence on Sept. 80. These courses include periods spent 1n com- 
mercial workshops and extend over four years; they also prepare 
for the degree of B.Sc. in engineering at the University of London. 
Full and part time day courses in all branches of technical optics 
are given in specially equipped laboratories and lecture rooms. 

Evening technical courses in all branches of electrical and 
mechanical engineering commenced on the 23rd inst. The labora 
tories are well equipped for both alternate (single and polyphase) 
and continuous-current work and for all kinds of electrical testing. 
Particulars as to fees, &c., can be obtained at the Institute, St. John’s- 
street, Clerkenwell, E.C., or on application to the principal, Dr. B. 
Mullineux Walmsley. 


Battersea Polytechnic.—Tho work of the present session com- 
menced with tbe re-opening of the secondary day schools on tbe 
17th inst. 

The day college and day courses opened on the 23rd inst. Iosiroe- 
tion is provided in mechanical and electrical engineering and architec- 
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tural and constructional work for youths desiring to enter the engineering 
and building industries, and also preparative for university and other 
examinations. The chemistry department offers a course of instruction 
extending over two or three years to persons desiring to become techno- 
logical chemists or general analysts, aad to those engaged in chemical 
industries desiring to improve their knowledge or to do research work. 
The School of Art and Crafts also opened on the same day. This school 
provides a complete course of instruction in drawing and design as applic- 
able to various industries and practical classes in such subjects as 
enamelling on metals, carving wood, &. Tho evening schools reopen on 
30th inst., and will provide courses of instruction for the engineering and 
building trades, classes in science and commercial subjects and special 
subjects for women. The special courses offered for men to qualify as 
chauffeurs and motor-car attendants, which was so largely attended last 
year, will be continued. The Polytechnic offers numerous scholarships, 
particulars of which as well as prospectuses of classes may be obtained on 
application. The reunion meeting usually held at the beginning of each 
session will be held to-morrow (Saturday) evening, 28th inst. 


South-Western Polytechnic (London).—At this polytechnic & 
complete three years’ course is given in electrical engineering 
during the day and a four years' course in the evening. "There are 
courses of lectures and practical work in elementary, intermediate 
and advanced electrical engineering, elecirical design, instruments 
and lamps, alternating and polyphase currents, electrical wiring 
and fitting and the calculus for engineers. 


Bradford Technical College.— We have received a copy of the 
Calendar of the City of Bradford Technical College for the 1907-8 
Session, which gives particulars of the courses (day and evening) of 
instruction in engineering, chemistry, physics, &c. 


Tuition by Correspondence. — Prof. Andrew Jamieson, 
M. Inst. C. E., M. I. E. E. (16, Rosslyn-terrace, Kelvinside, Glasgow), 
prepares pupils, by correspondence, for all examinations in mecha- 
nical, electrical and engineering science. Prof. Jamieson’s an- 
nouncement appears on another page. | 


Popular Science Lectures.— During the winter a series of penny 
science lectures will be delivered at the Royal Victoria Hall (termed 
the People's Palace for South London), Waterloo Bridge-road, 8.Е., 
by gentlemen well known in the scientific world. The first lecture 
will be delivered on Oct. 8. Further particulars from the Hon. 
Secretary, Miss Cons. 


Accrington.— Au additional length of electric tramway Was 
opened for traffic on Friday last. 


Aldershot.—The Council have increased the salary of the'assis- 
tant electrical engineer (Mr. Eberl) to £110 per annum. 


American Telegraph Strike.— The Western Union Telegraph 
Co. announces that telegrams for all important points east of Pitts- 
burg and north of Washington are no longer subject to delay. 


Angola (Portuguese West Africa).—A number of new over- 
land telegraph lines are being erected in this Portuguese colony, 
and at June last there were erected and opened for traflic nearly 2,000 
miles of telegraph line, and there were 68 telegraph offices opened for 
business. Angola is connected by cable with Europe, and with 
South Africa by the cables of the West African and Eastern & 
South African Telegraph Cos. The companies have a repairing ship 
permanently located at Loanda, where cable tanks have been erected 
to provide accommodation for 200 miles of cable. 

Loanda is lighted by petroleum, and it is reported that the muni- 
cipality are endeavouring to negotiate а loan in Paris to enable 
them to establish electricity supply. Formerly Loanda was lighted 
by gas, but as the municipality declined to pay more than 9s. 814. 
per 1,000 ft., and the local gas company estimated that gas could not 
be produced under 15s. 11d. per 1,000 ft. with coal at £2. 5s. a ton, 
gas ceased to be used for lighting at Loanda in 1900. 

In 1906 а concession was granted to an Italian engineer for the 
establishment of electricity supply works for Benguella, Catumbella 
and Lobito. Under this concession electric energy will be generated 
from falls on the Catumbella River at a point distant about 4 miles 
from Catumbella. It is reported that a British syndicate has taken 
over this concession. 


Association of Chambers of Commerce.—At the autumnal 
meeting of this Associat'on last week the following resolutions were 
passed: 

National Гпѕигапсе. A resolution calling upon the Government to take 
into serious consideration the subject of national insurance against acci- 
dent, sickness and old age, urging them to extend the terms of reference 
of the Royal Commission now sitting on the working of the Poor Law so 
as to include old-age pensions and the working of the system now in 
operation in Germany. 

Legislation by Reference.—A resolution condemning legislation by 
reference and calling for codification of commercial! law. 

Smoke Abatemcnt.—A resolution from Manchester urging British manu- 
facturers to use the most effective appliances for economising fuel, and 
d incidentally to improve atmospheric conditions in manufacturing 
centres. 

Submarine Signalling.—Tbat in the opinion of the Association it is 
desirable that a system of submarine signalling should be established on 
the coast of the British I«les. | | 


Commercial Arbitration.— That as contracts and agreements are fre- 
quently made between Pritish and Continental firms or their agents, con- 
taining clauses providing for arbitration in event of differences arising 
thereunder, and whereas the English Arbitration Act, 1889, is in opera- 
tion abroad, the Association is of opinion that the principal foreign 
countries should be invited to consider the desirability of establishing an 
international arbitration code by convention. 

Ministry of Commerce.—That whilst acknowledging the recent efforts 
of the Government to improve the Consular service and the Intelligence 
department of the Board of Trade, as also the recent declarations of Mr. 
Lloyd-George in regard to railways and the port of London, this Associa- 
tion nevertheless recognises the increasing difficulty of promoting British 
trade abroad, owing to the systematic and active assistance given by 
other Governments to traders of their nation. The executive of the 
Association is, therefore, requested to urge His Majesty’s Government to 
bring in at an early date, as foreshadowed in the King’s Speech in 1905, 
а measure for the conversion of the Board of Trade into a Ministry of 
Commerce on modern and representative lines, 

Communication with France.—A resolution was passed urging a reduc- 
tion of the rates charged on postal, telegraphic and telephonic communi- 
cation between this country and France, and also to urge the desirability 
of negotiating with the French Government on the subject. 

Telephone Charges.—1t was agreed to amalgamate a number of reso- 
lutions denouncing the imposition of a new tariff by the National Tele- 
phone Co. and the Postmaster-General, and urging the retention of the 
rates now in force. The resolution was then adopted. 


Asylum Lighting.—The Alliance Electrical Co. (Ltd.) are 
putting in an electric lighting installation at the Clonmel lunatic 
asylum, suction gas plant being employed. 

Australasia.—The “ Australian Mining Standard " says a water 
race (costing £5,500) and Pelton waterwheels to generate 363 u.r. 
are being erected at the Crown Mines, N.Z. The power will be 
used for pumping. А steam engine will be installed as a stand-by 
for the dry season. 

The common battery system is being adopted in the Government tele- 
phone department at Hobart, Tasmania. The work of conversion is 
being carried out under the superintendence of Mr. J. W. Sutton, assistant 
electrical engineer on the Queensland Government electrical staff. 


Barnstaple.—On Monday the Council considered the report of 
the accountant (Mr. Н. Leicester) on the position of the electricity 
undertaking. 

Mr. Leicester, in his report, stated that there was a deficit (after charg- 
ing interest on loans and instalments of principal) of £1,830. 13s. 1d. He 
sugested that provision should be made annually for depreciation. A re- 
commendation was received from the Council in committee that £1,000 
on account of the deficit be contributed from the District Council account 
to the electric light account. 

Mr. A, Perrin, in moving the adoption of the recommendation, pointed 
out that the money was really to come from the fund'accumulated by the 
ratepayers as a working balance on the urban fund account, and the Coun- 
cil felt that instead of levying a rate to recover the whole of the deficiency 
they should relieve the ratepayers to that extent, and pay the £1,000 out 
of their accumulated funds. 

Mr. Suarez said that the utilisation of the £1,000 was the alternative to 
а Ud. rate, but it was not to be forgotten that the accumulation which 
made it possible had cost the ratepayers 5d. in the £. 

Mr. G. W. LAN DsLEX said it was not a question of the wisdom of paying 
the money out of the rates—it was an absoluto necessity. They had up 
to March 31 accumulated nearly £2,000 by over-rating, and from that 
sum they had taken £300 for reducing the rate for the current half-year. 

Mr. H. Barrett, chairman of the Electric Light committee, said he 
had no reason to retract anything he had said in the reports of the 
progress of the electricity undertaking from time to time. The works 
were opened on Jan. 28, 1903, and if they referred to the net revenue 
account on Dec. 31 of that year they would find the debit balance (after 
payment of £1,288 for interest and redemption of capital) amountedjto 
£950. To that they must add the accrued interest upon the first loan 
from Aug. 11 to Dec. 31, 1903, making a total of £1,261, which had been 
due to the treasurer ever since, and (with interest) amounted to about 
£1,461. Therefore, no less than £1,461 out of the total deficiency of 
£1,830 (which included £270 transferred by Mr. Leicester from capital 
to revenue, but some of this was questionable) arose within the first 11 
months of the working of the undertaking. For nearly six months prior 
to the opening of the works interest was being incurred in respect of the 
£21,600 loan without a penny being earned. It, therefore, followed that 
during the past 34 years the profits had been suflicient within £369 
to pay for redemption of capital during that period. Had the 
concern belonged to а company, the profits would have been suffisient 
to pay annual dividends of 5 per cent. for 3} years, ending March 31. 
Those figures were practically borne out by Mr. Leicester's 
audited accounts to Dec. 31, 1906. The deficiency which he then 
showed was only £436, but he did not then take into account tho 
accrued interest upon the loans as he had now. The sum had been 
increased to £1,830 in three months by adding deticiency at Dec. 31, 1906 
(£436), interest accrued but not paid to March 31, 1907 (£633), additions 
and renewals to accumulators (£289), logs by Mr, Jordan (£78), transferred 
from capital to revenue (£270), revenue liabilities omitted (£31), total 
£1,740. He entirely disagreed with Mr. Leicester’s contention with regard 
to depreciation. They might rely upon it that the L.G. Board, in granting 
loans, took every contingency into consideration. To adopt Mr. Leicester’s 
idea, they would accumulate a vast sum of money, in addition to paying 
off the loans and handing over the undertaking free after the loans had 


been paid сї. As to the bank overdraft, it must not be forgotten that 
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they started without working capital, so that they had to borrow from 
their bankers to meet the expenses for generating current, but against the 
overdraft there was always a large sum owing from consumers, besides 
the value of the stock. 

Mr. F. Cuanter: If something like £900 was lost on the first year's 
working, was not it the Council’s duty to have then levied a rate? 

i The Maxon: It was their duty, but the Council did not know it at the 
time. 

Mr. Cuanter: Do I understand that you cannot legally levy a rate for 
a loss moro than six months after the loss is sastained ? 

The Mayor: That is so. 

The report was ultimately adopted. 

Belfast.—The Corporation have received authority to borrow 
£75,000 for extensions of the electricity works, to be repaid in 25 
years. 

Belgium.—In an interesting report just issued on the trade of 
Belgium for 1906 and the first half of 1907 particulars are given of 
the light railway and tramway services which form important 
connecting links between the trunk line railway system of 
Belgium. Ву means of these light railways and tramways, 
running in many cases alongside the highways, the surrounding 
neighbourhoods of all the principal towns in Belgium are placed 
within easy touch, and the distribution of agricultural and other 
commodities is, in this way, promptly and economically made. 
The light railway system belonging to the Société Nationale des 
Chemins de Fer Vicinaux comprised on Dec. 31 last 1,814 miles of 
route, and 574 miles additional were under construction at that date. 
The company owns in all 155 routes, of which 127 are working, 
and the remaining 28 are under contruction. 118 of these lines are 
in connection with the heavy railway system of the State for goods 
and passengers, and there are on the company’s system 821 private 
connections between manufactories and agricultural undertakings. 
Electric traction has been adopted on 93 miles, and the electrifica- 
tion of 109 miles further is under consideration. The company owns 
194 electric cars or motor carriages, 191 trailers and 9 trucks. The 
capital of the company at Dec. 31 last was about £9,500,000. The 
State has granted concessions to the company, which is able to 
borrow on guarantee preference shares at 3 per cent. 

The important works on the Termeuzen Canal, which connects 
Ghent direct with the sea, are being pushed forward. The canal 
when completed will be lighted throughout its length by electric arc 
lamps, and the new docks at Ghent will be provided with 16 electric 
cranes, This is one of the most important works of public utility of 
the present time progressing in Belgium. 

Àn interesting report on the coal mining industry in Belgium has 
recently been published, and includes а description of the School of 
Mines at Mons. This school is subsidised and practically owned by 
the provincial authorities of Hainaut. The school has a Govern- 
ment subsidy, а subsidy from the town of Mons and а larger subsidy 
from the province of Hainaut. 

In this report, which is very complete, it is stated that many of the 
mines in Belgium have edopted electricity as the sole motive power in 
п апа for pumping and ventilation with successful and economical 
results. 

The question of electric versus steam power has been much discussed 
in technical circles in Belgium of late, and whereas no definite statistical 
statement has been published showing comparative financial results 
of the working of the two systems, it is generally agreed that the manipu- 
lation of electric power is more simple than that of any other motive 
power employed in running. This is particularly the case in connection 
with the operation of the shafts. In Belgium mine owners are compelled 


to have а secodd operator when shifts of workmen are going up or down. 


the shaft, and it is found that in working the cages by steam the atten- 
tion of the operators has to be divided between several control levers, 
whereas by electrical operation of the cages only one main controlling 
lever is required, and the operator has only to give his attention to this 
one piece of mechanism. The provision on electrical machinery of auto- 
matic devices serves as an additional protection, and brings the risk of 
accident to а minimum. 

Brazil.—The Rio de Janeiro Council have ratified the contract 
for the unification of the local tramways, and the Rio de Janeiro 
Tramway, Light & Power Co. havo obtained extensions of the 
period of the concessions, the right to construct extensions in 
suburbs and other privileges. 

The telegraph service in the State of Pernambuco has recently 
been greatly improved, direct through lines having been erected 
betweon Recife and Parahyba, between Recife and Pesqueria, and 
between Glycerio and Lourenco de Albuquerque. 

Negotiations were some time ago proceeding between a British 
company and the Companhia Ferro Carril de Pernambuco, owners 
of the principal tramway service of the city, and terms of purchase 
of the horse lines and provision for the electrification of the lines 
were agreed upon between the two boards of directors. The con- 
tract, however, was subsequently rescinded by а newly-constituted 
board of the Pernambuco company, and litigation is proceeding 
between the parties. | 

Brighouse.—On Wednesday the Council decided to enter into an 
agreement with the Yorkshire Electric Power Co. for a supply of 
electricity in bulk. Some particulars of this agreement were given 
in our issue of Sept. 6, 
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Brighton.—The recent revision of fares on the tramways, by 
which 14d. stages were abolished in favour of 2d. fares, has not re- 
sulted as anticipated. While thére has been an increase in the 
number of passengers paying ld. fares, the total receipts show a 
decrease. The Tramways committee have decided practically to go 
back to the old scale of Id. a mile with а 14d. rate for distances 
beyond. 

Croydon.—The Corporation have decided to alter the future 
charge made for electric energy for power to làd. per unit for all 
times except between dusk and 11 p.m., when the charge will be 3d. 
per unit instead of 5d. as at present. 

In future electricity used for lighting factories and workshops will ba 
charged through the same meters as the motors where the time-switch 
system is in vogue, provided thequantity used for lighting does not exceed 
20 per cent. of the total energy taken. 


Damascus.—The Damaseus Electric Tramway Co. are making 
rapid progress with tbeir work of construction, and some idea of 
tho extent of the company's service may be gathered from the fact 
that during 1906 wages to the amount of £25,000 were paid for соп. 
struction works alone. On Feb. 7 the opening of the company’s line 
was inaugurated. The service connects the two farthest extremi- 
ties of the cities and is 5,300 metres in length. The rolling stock 
includes 19 motor cars and six tandem cars, all of Belgian manu- 
facture. Electric power is generated at the waterfalls of Tekiyeh 
(with a 90 ft. fall), and the minimum of this power is estimated at 
1,000 н.р. The falls are situated 19 miles from Damascus. The 
three turbines employed in the power house are of Swiss manufac- 
ture, the remaining portion of the power house equipment being 
supplied from Belgium. The owning company has its headquarters 
at Brussels and has a capital of 6,000,000fr., the bulk of this capital 
being held by the Société Générale de Chemin de Fer Economiques, 
the Société Générale Belge d'Entreprises Electriques and the Com- 
pagnie de Railways et d' Electricité. 


Devonport Electrical Exhibition.— So popular has this exhibi- 
tion been that it has been decided to keep it open for another week. 

Messrs. W. C. Heath & Co., of Plymouth, are exhibiting a number of 
the latest types and patterns of electrical supplies. In addition to anin- 
teresting range of Ediswan instruments, desk fans, electric radiators, &c., 
two of the yellow flame pattern Ediswan Carbone" flame arc lamps are 
shown burning, with the remarkable efficiency of 5 c.p. per watt, ot 
} watt per candle, a fizure which, it is claimed, quite casts into the 
shade any foreign importations. Two of the new 4 ampere “ Ediswan 
radiant " enclosed arc lamps are also shown. 


Directory Canvassing.—At the Guildhall (London) last week, in 
connection with two charges of alleged attempting to obtain money 
by false pretences, Ald. Sir Geo. Smallmann made some strong 
observations relative to а system of canvassing for advertisements 
in certain directories, which for some time in the City of London 
has been matter for general complaint. It was stated that the 
system objected to had become a general practice. | 

In the first case а canvasser named Kirkby was charged with attemp- 
ing to obtain by false pretences £2. 3s. from Mr. L. W. Hadley, London 
manager to the Worcester Royal Porcelain Co. Evidence was given to the 
effect that prisoner called on prosecutor, stating that he was a canvasser 
for the “A B C Commercial Directory," and asked for payment of 
£2. 38, for the insertion of an advertisement. Не assured prosecutor, in 
reply to a question from him, that the Worcester Co. advertised in 
the previous issue of the directory, and in support of his statement pro- 
duced what appeared to be a cutting from a directory. When the prose 
cutor, who had had previous applications of the sort, handed him over 
to a policeman, he deolared that he was only endeavouring to get an order. 

Mr. Horace Siursox, manager to the “National Publishing Co. 
(which, he explained, was controlled by Chambers’ Publishing Co., Ltd.), 
57 and 58, Chancery-lane, said they published the “А В C Commercial 
Directory." Prisoner was engaged as canvasser at а nominal salary of 
ls. a week—in order to make him legally a servant—and commission. 
The Worcester Royal Porcelain Co. had never advertised in their direc- 
tories. The cutting came from Kelly’s Directory." 

The MaarsTRATE on this said he did not think the evidence was such 
that a jury would convict, and prisoner was discharged. | 

A clerk named Donovan was then charged with attempting to obtain 
10s. by false pretences from Mr. Hadley. Similar evidence was gives. 
except that prisoner was still a servant of Chambers’ Publishing Co. 
For the defence in this case it was suggested that prisoner merely atated 
that he was from Chambers’, and was canvassing for advertisements in 
their directory. : 

Mr. Siursok stated, in reply to the Court, that the copy advertisement 
shown to Mr. Hadley by accused had, in fact, been cut from some other 
directory and stuck on their own form. All the trade do it he declared 

The MaaisTRATE : As I said in the last oase, I do not think any jury 
would convict the prisoner, and he is discharged, but I must express my 
strong disapproval of this company's methods. Apparently canvassers 
go into a merchant's office—although the gentleman may never have been 
what may be called a member of the direotory —and producing a form on 
which is pasted a cutting from another directory, and a figure put against 
the words amount due,” he is led to suppose that he owes that money. 
The company is taking a course which might lead to serious consequences, 
and if the charges before me to-day had been in a different form I might 
have acted differently. 

We have no hesitation in saying that the statement made by the 
witness Simpson, that all the directory trade doit ” (meaning that 
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directory proprietors and conductors adopt such tactics as are above 
detailed) is a grossly false statement, on a par with the practices it 
was attempted to excuse. 


Dover Naval Harbour.—An additional company of Royal Engi- 
neers is to be stationed at Dover, in order to carry out the electrical 
equipment of the new naval harbour. 


Exhibition.— Au International Exhibition of Heating and Light- 
ing Appliances will be opened at St. Petersburg оп Dec. 14. Fur- 
ther particulars from the Executive committec, Panteleimonskaya 
No. 2, St. Petersburg, where applications from intending exhibitors 
will be received up to Oct. 14. The exhibition will remain open 
two months. Copy of programme and regulations may be seen at 
the Board of Trade, 73, Basinghall-street, London, IE. C. 

It has been decided to hold an International Exhibition at Ghent 
in 1913. The municipality has promised the loan of the whole of 
the extensive park at Ghent for the purposes of the exhibition. 


Extensible Tramcar Axles.— The experimental car which, as 
we have before stated, has been fitted with an axle adaptable to 
the 4 ft. 8} in. gauge of the Leeds tramways, and the 4 ft. gauge of 
the Bradford system, has now been placed upon the regular service 
in and between the two cities. 


Fatality.—On Saturday last а man named Bowwater was killed 
at the Lumley Sixth Pit (belonging to the Lambton Col lieries Co.) 
Durham. 

Deceased was emp'oyed as brakesman at one of tha coal-cutting 
machines, with three mates. The shift was almost completed when 
Bowwater, noticing that something was wrong, went to the machine, but 
аз soon as he touched it he received a shock and was thrown down on to 
the haulage rope. The current was at once shut off, and two of his 
mates, who hold proficiency ambulance certificates, released Bowwater. 
They tried artificial respiration, but without success, and life was pro- 
nounced extinct. 

At the inquest it was stated that deceased had charge of the cutting. 
It was his duty to thoroughly overhaul the machine every hour. The 
machine was examined after the accident and it was found that the 
trailing cable had been jammed between a post stone and a nut head on 
the gear case. Friction had exposed the conductor, and caused a 
short-circuit, the bare conductor being in contact with the machine. 
There was no blame attaching to anyone, as the stone had, apparently, 
been dragged to where it was found by the cable. 

Medical evidence was to the effect that deceased had died from electric 
shock, the fact that his body was very wet having intensified the current. 

A verdict of accidental death was returned. 


France.—The Minister of Marine has authorised the port of 
Cherbourg to borrow 1,000,000 frs. (£40,000) for tha provision of 
electric plant for lighting the workshops of the arsenal and for 
charging accumulators in submarines. 


Gloucester.—There were three notices of motion in connec- 
tion with the tramway undertaking on the agenda of the City 
Council on Wednesday, but the mayor (Mr. S. Aitken) stated that 
Mr. Harland-Bowden and himself had been appointed a special 
committee to inquire into the possibility of leasing the undertaking, 
and there were negotiations in hand which it would be improper to 
discuss at this juncture, and which were so delicate that discussion 
would be detrimental to the interests of the undertaking, 


Guatemala.—Trade between the United Kingdom and Guatemala 
is reported on the decrease, and this country now takes third place 
with the United States and Germany in this respect. Electrical 
apparatus and mater al were imported into Guatemala in 1906 to 
the value of £101 from the United Kingdom, £3,140 from Germany 
and £5,600 from the United States. 


Hamilton.—Edmundson's Electricity Corpn., who operate the 
local electricity works on lease, have deducted income tax in respect 
of the half-yearly payments to the Council of 61 per cent. on the 
capital expended ; but the Electric Light committee are advised 
that income tax is not chargeable upon the proportion of the half- 
yearly payments of the capital advanced, and the town clerks have 
been instructed to communicate with the company on the matter. 

The Secretary for Scotland has adhered to his decision to deduct 
from the additional borrowing powers of the Council the items ex- 
pended on free wiring, which amount to about £6,000. 


Hemel Hempstead.—The Council decided last week not to con- 
sent to the application of the Chesham Electric Light & Power Co. 
for а provisional electric lighting order. 


India.—' Indian Engineering says one 15 ton and two 5 ton 

gantry cranes, а 5 ton jib crane, five 7 H. p. electric motors, &c., have 

een ordered from England for the new riverside warehouse of the 
East Indian Railway at Howrah. 

The ‘Indian and Eastern Engineer” says an extension of the 
Stone system of electric train lighting on the South Indian Railway, 
to cost more than a lakh of rupees (about £6,667), has been ordered. 
Thirty sets of Stones apparatus have also been ordered for the 
Great Indian Peninsula Railway. Nearly all the coaches of this 
company (1,370 in number) have hitherto been lighted by gas. 


Industries and Electricity Supply.—A Nottingham firm re- 
cently wished to establish а branch factory at Newark, but, owing to 
no supply of electricity for lighting and power being available, the 
firm reconsidered the matter and have now established the branch 
works at Sleaford. ` | | 


Interchange of Traffic on Tramway Systems.—West Ham 
Tramways committee have reported on the decision of the L.C.C. 
to electrify their lines between Bow Bridge and Commercial Bridge 
on the G. B.“ surface contact system. | : 

The committee point out that this will place а serious obstacle in the 
way of through running over that portion of the London system and the 
extra metropolitan tramway systems, and express the opinion that both 
the L.C.C. and Stepney Council in approving the surface-contact system 
could not have been aware of the serious inconvenience which would be 
caused to the travelling public if through running cannot be arranged. 
The committee has instructed the town clerk to lay their viewa before the 
L. C. C. and Stepney Council, and also to communicate with the adjoining 
local authorities on the subject. They had further directed the town 
clerk to bring the mattor before the attention of the Board of Trade. 


Italy.— At Leghorn a company was established under the title 
of Società Livornese di Trazione Elettrica in December, 1906, 
with а capital of 27,000 lire, to establish, equip, maintain and 
work electric tramways, and one of the company's first operations 
is the establishment of a new tramway service from Antignano to 
the foot of Montenero, which completes the circle of the Leghorn 
tramway system. This line is to te completed during 1907. The 
same company is engaged upon the Funicular Railway to run from 
the tramway station at the foot of Montenero to the famous 
sanctuary near the top. "This line will be completed next month. 

The extensive works of the Societu Italiana per Conduttieri 
Elettrici Isolati, manufacturers of electric wires and cables, are 
nearly completed, and it is anticipated that the company will be in 
full working by the end of 1907. 


Kettering.—An unopposed inquiry was held here last week into 
the Council's application for sanction to borrow £3,500 for the 
extension of the electricity undertaking. 


Kilmarnock.—At a special meeting on Friday last the Town 
Council decided to reduce the salary of the general manager of the 
tramways from £380 to £300. ; 


Lambeth (London).—Some time ago the London Electric Supply 
Corpn. agreed to supply the Council with electricity to the extent of 
£1,000 а year at 134. per unit for lighting public buildings so long 
as the Lambeth provisional order is held by the company or its 
assignees, and the libraries committee now suggest that the Tate 
(Central), West Norwood, Durning and Tate (South Lambeth) 
libraries should be wired, taking the libraries in the order given, 
and so far only as may be required to make up the £1,000 а year; 
but that if the supply to the bathe and new town hall and such 
libraries should not reach £1,000 a year, then that the Carnegie 
library be added. The report was adopted. 


L. C. C. Tramways.—Lambeth Council have approved provisional 
plans submitted for L.C.C. tramways from West Norwood to the 
Crystal Palace. 

Wandsworth Council have asked the L.C.C. to include in their 
next Parliamentary bill а scheme for a double line of tramways 
along Streatham High road. 

During the autumn session, which commences on Oct. 8, the 
County Council will discuss various proposed extensions and con- 
necting lines estimated to cost £851,000, including street widenings. 
The extensions include two overhead trolley lines from Forest Hill 
and West Norwood to the Crystal Palace, and a line from Lower 
Clapton-road to join up with the overhead trolley lines of Waltham. 
stow Council, which extend to Woodford, &c. 


Maidstone.—4A satisfactory trial trip was made on the new Loose 
extension of the tramways on Monday, and the line is expected to 
be opened on Wednesday next. 


Municipal Benefit Funds and Friendly Societies.—On Tues. 
day Manchester Tramways committee received a deputation, repre. 
senting the Manchester and Salford United Friendly Societies' 
Council, who explained objections held by friendly societies to the 
establishment of a sick and benefit society for the tramway employés 
on lines suggested in & report recently prepared by Mr. J. M. 
M’Elroy, the general manager. 

Councillor Gitcurist said the deputation represented some 50,000 friendly 
society members, and desired to point out that generosity to tramway 
employés meant injustice to the friendly societies. The action taken by 
the Friendly Societies’ Council had received the unanimous approval of 
the Manchester and Salford Trades and Labour Council. The proposed 
scheme was unfair to the men themselves, because in many cases, after 
leaving the service of the committee, they would probably be too old to 
join a well-established society. The proposal was also unfair to the 
citizens. He presumed the superannuation proposals would be based on 
the model of those in force at Glasgow. Under the Glasgow rules men 
who had served 15 years could retire upon a superannuation of 108. a 
week, 20 years’ service entitled them to 15s. a week and 25 years’ service 
to 20s. a week. Glasgow last year paid £2,200 to the funda of the men's 
society, which showed a surplus of £1,100; but it had to be borne in 
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mind that no superannuation allowances had yet come into force, either 
in Glasgow or at Liverpool, where a.similar society existed. 

Mr, J. T. Тлүгов (Oddfellows) urged that, while the municipality as 
employers of labour should be model employers, the deputation were not 
prepared to admit that a municipal employé should have any claim to 
privileges which would not be readily conceded to workmen engaged by 
private firms. The new society was to be recognised and materially subsi- 
dised by the committee out of the rates or out of the profits of the tram- 
ways undertaking—which, they suggested, amounted to the same thing— 
to the extent of from 14d. to 4d. per member per week. The deputation 
suggested that the existing society must have been founded on an unsound 
basis, or otherwise it would not now find itself in need of outside financial 
assistance. They objected to the proposed subsidy in the first place as 
ratepayers, on the ground that it would be an improper use of the rates. 
Their second objection was that, as subscribing members of registered 
friendly societies, it would be most unfair to existing societies in Man- 
chester and the neighbourhood to susidise this particular institution, to 
the certain disadvantage and prejudice of all other societies. 

The Chairman of the committee (Ald. Wainwricnt) said the matter 
was under consideration at present. A special sub-committee had been 
formed, who would come to a decision upon Mr. M‘Elroy’s report, 
but through stress of business they had allowed the matter to stand 
over. Ав soon as the elections were over a decision would bc arrived at. 
At the same time there was something to be said for the officials and 
men who had organised the society in the early days of the committee. 


Newcastle-on-Tyne.—Tradesmen in Grey-street have entered 
into an arrangement with the Newcastle-upon-Tyne Electric Supply 
Co. for the lighting of the thoroughfare by 40 2,000 c p. flame arc 
lamps during the winter months, as it is considered that the extra 
illumination vill attract additional customers. 


Overhead Supply Cable.—The Board of Trade have consented 
to the erection and use by Erith Council of ап overhead wire for 
the supply of energy at 3,000 volts from а sub-station on Belvedere 
Marshes to the L.C.C. Outfall Works, Crossness, subject to certain con- 
ditions. Sanction has been received to а loan of £2,664 for exten- 
sions of the electricity undertaking, repayable in 18 years. 


Plymouth.—The Tramways committee considered on Tuesday 
the reports of the borough electrical engineer (Mr. E. G. Okell) and 
the tramways manager (Mr. C. R. Everson) upon the condition of 
the tramcars and overhead equipment. Mr. Okell's report was 
abstracted in our last issue, and we are now able to give extracts 
from Mr. Everson's report. 

Mr. Okell and Mr. Everson were both present at the committee meet- 
ing and offered explanations on various points. The different matters 
specified in the engineer’s report were taken seriatim, and at the com- 
mittee's request, Mr. Okell exhibited parts of the mechanism of cars 
which he considered defective. Some of the faults revealed were, it is 
stated, found in cars which had been sent to the shed for overhaul and 
repair, and the committee were stated to have been satisfied that there was 
nothing of ап alarming character disclosed in the condition of the plant. 
No resolution was, however, passed, the committee adjourning further 
consideration of Mr. Okell's report until their next monthly meeting. 

Mr. Everson, in his reply to Mr. Okell's report, agrees with Mr. Okell 
as to the effects which the state of the permanent way, the sharp curves 
and the steep gradients, were having on the rolling stock generally, but 
especially on the Peckham type trucks. Those trucks, it was stated, it 
was almost impossible to keep thoroughly tight on account of the ham- 
mering and vibration that took place when the cars passed over the per- 
manent way joints. In most cases the wear was very little, and considering 
the number of car-miles run the wonder was that the trucks were not 
showing more signs of wear. Mr. Everson considers that had the Brill 
type truck, which is а solid frame, been adopted at the outset, the 
cost of upkeep would not have been nearly so high ; but he was not respon- 
sible for the Peckham type truck being in use. All cars ordered by 
him had Brill type trucks. With regard to axle-box springs, Mr. 
Everson states that he had informed the assistant electrical engineer 
that, having had a lot of trouble with that detail, they had been trying 
springs from various makers. Of course the cars were not allowed to 
run with a broken spring if known, but it was when the cars were in ser- 
vice that а spring broke and not when standing in the car shed. Mr. 
Everson had been unable to discover any guide bolts of the truck springs 
bent. The spring steel washers formerly used were being replaced 
by large flat iron washers made by their own smith. When the 
specifications for the large Pennycomequick cars were before the 
committee, he (Mr. Everson) suggested that the suspension beam 
should be fixed between two spiral springs. That was done, and 
there had been no trouble from that source on those cars. Other 
points in Mr. Okell’s report are replied to seratim, Mr. Everson 
states that the brake rods were carefully overhauled every night, and the 
ends renewed as required. All nuts and bolts were examined nightly. 
Gear case bolts getting loose was a matter of daily occurrence. They 
were tightened every night, but owing to continual jumping taking place 
the lugs of the gear case casting were frequently broken off, or the threads 
stripped from the bolts. A car in full work ran 100 miles a day, and it 
was no wonder that nuts got loose occasionally. It was undesirable to 
labricate the lifeguards, which were fixed so tenderly that they very often 
dropped with the vibration of the car. 30 motors had been repaired within 
the last 18 months, and others would be dealt with in the same way. 
All the motor cables underneath the cars, which were formerly exposed 
to the wet and dirt, had been covered with rubber tubing, and since that 
had been done there had been no trouble from that source. All the earth 
connections for the motors were overhauled every night. The carbon 


dust was removed frequently from the cases and armatures with a pair 
of bellowa. In some very large tramway undertakings compressed air, 
plant was used for cleaning out the motors, but no tramway undertaking 
the size of Plymouth’s had such plant. The electrical equipment (con- 
tinues Mr. Everson) was tested by the assistant electrical ehgineer, who 
expressed his surprise at its good condition and the high insulation test. 
and also at the splendid state of the controllers after so many years’ work. 
Mr. Everson expressed regret that these opinions on really the vital parts 
of the electrical equipment {were entirely omitted from the engineer's 
report. He finds little fault with Mr. Okell's estimate that the cost of car 
repairs and upkeep will amount to £3,230 per annum, and points out that 
the actual cost per car-mile for the past three years has been 0-93id., 
which on the mileage taken by the engineer works out at £3,016 per 
annum. To refute the statement that the condition of the cars was 
responsible for an abnormal consumption of current, Mr. Everson sub. 
mitted a table which showed that Plymouth, despite its severe gradients, 
compared favourably with other towns in the item of current consumption. 
The suggestion that the examination of the overhead equipment is onls 
made at irregular intervals the manager declares would be disproved by 
an inspection of the wages book. A regular weekly examination was 
made every Sunday, weather permitting, and at frequent intervals 
between. 

On the remaining points in Mr. Okell’s report Mr. Everson offer: 
explanations. 


Postal Charges for Oversea Letters, &з.—5оше important 
alterations in postal facilities between Great Dritain, the British 
Colonies, and foreign countries in the Postal Union will como into 
force on Oct 1. | 

The charge for letters to the Colonies will be 1d., and to foreign 
countries 24d. per ounce instead of per à oz. as heretofore, and in the 
case of foreign countries, each ounce after the first will cost 14d. Reply 
postage coupons will be issued here and in foreign countries at 3d. 
(or its equivalent), and these can, after receipt by the addressee, be 
exchanged for stamps to the value of 23d. to affix to the reply. Foreign 
post cards may, like the present inland cards, have communications 
written on the left-hand half of the address side, as well as the whole 
of the reverse side. | 

Presentation.—The deputy town clerk of Sheffield (Mr. W. F. 
oe who has been appointed solicitor to the National Telephone 
Co., has been presented by the town clerk and his staff with an 
embossed silver inkstand as a mark of esteem. 


Private Fire Brigades.—In the annual competition for the City 
fire shield, presented by the Corporation of London, held at the 
Guildhall on Saturday, the Robertson Fire Brigade lost possession 
of this shield. Twenty brigades competed, and the Robertson brigade 
were placed third, only one or two seconds dividing the first three 
brigades. In the competition for the fire brigade championship, the 
Robertson brigade held а clear lead of 12 seconds, and in the con- 
cluding event, to take place on Oct. 19, it is anticipated that the 
Robertson brigade will retain the championship. 


Railway Carriage Lighting.—On the lines of the Great Western 
of Brazil Railway Co. electric light has been installed in a large 
number of the first-class carriages. 


Saundersfoot (Pembrokeshire).—A committee of the Parish 
Council is considering the expediency of adopting electric lighting. 

Southend-on-Sea.—The Council have adopted the Light Railway 
committee's recommendation to apply to the L.G. Board for sanction 
to a loan of £20,940 for additional generating plant, including # 
new engine, dynamo, boilers, condensing plant, pumps, &c. 


Tighnabruaich (Argyllshire).—4A meeting of the Cowal Distne 
committee was recently held to consider a requisition to form 
Tighnabruaich into а special lighting district, and, after considering 
the particulars available as to the cost of obtaining electric lighting 
powers, the following resolution was agreed to : — | 

The committee, looking to the large cost and difficulty involved in 
forming districts to be lighted by electricity, resolve to recommen 
County Council to petition Parliament to amend the acts dealing witb the 
matter, so that local authorities may be empowered to undertake elect: 
lighting under similar provisions as apply to lighting by gas and 
illuminants, without the necessity of a provisional order. 

Tottenham.—The Metropolitan Electric Tramways (Ltd) have 
informed the Council that they cannot construct a tramway s 
Green-lanes, Harringay, along St. Ann’s-road to its junction vii 
Seven Sisters-road, on the ground that there is little or no deman 
for a service of cars from Harringay to Seven Sisters- corner 
Stamford-hill. | 

Victoria Falls Power Scheme.—The Victoria Falls Power (? 
have received advices that the electrical power stations at 5 
and Brakpan on the Rand, purchased respectively from the Gener 
Electric Power Co. and the Rand Central Electric Works, arc n 
supplying power to their utmost capacity, and that it has been found 
necessary to enlarge the capacity of the Germiston station реп 
the erection of the new 24,000 н.р. central generating station. t% 
machinery for which is in an advanced stage of construction. 5^ 
Marquis of Winchester (president), Mr. Н. Wilson Fox (vice pre 
dent) and Mr. Henry Birchenough, C.M.G. (directors of the com 
pany) have recently paid visits to both power stations, accompat! 
by Sir Charles Metcalfe, Bart., Mr. R. D. Mershon (New York)a 
Mr. Arthur Wright (electrical engineers to the company). 
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Wisbech.— The transfer of the Wisbech electric lighting order 
(1901) to the Wisbech Electric Light & Power Co. has been sealed. 


Workhouse Lighting. —The Guardians of North Dublin Union 
have instructed the clerk of works (Mr. Morris) to supply informa- 
tion to the City Electrical Engineer, so as to enable him, to submit an 
estimate of the cost electric of lighting the workhouse. The medical 
officers and the master have} been instructed to report generally 
upon the advisability of installing the electric light. 

The Sedgefield (co. Durham) Guardians are considering a pro- 
posal to adopt electric lighting at the workhouse, electric current 
being taken from the Durham County Asylum electricity works in 
the vicinity. 

Workmen’s Organisations and Labour Saving Machinery.— 
Colchester District ‘Trades and Labour Council have passed a reso- 
lution protesting against the Corporation adopting mechanical 
stokers at the electricity works. 


Worksop —An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £1,700 for cable 
extensions. 


York.—The Tramways committee unanimously recommend the 
City Council to apply for a provisional order (or light railway order) 
to authorise the construction and electrical equipment of four new 
tramway routes. The City of York Tramway Co. will continue,to 
work the old horse-lines until the Corporation are in a position to 
purchase the undertaking. 

The city electrical enginecr (Mr. J. W. Hame) recommends the 
Electricity committee to establish a showroom for electrical appara- 
tus and fittings in the centre of the city, and a sub-committee has 
been appointed to consider the matter. 

Electro-Harmonic Society.—An excellent programme is pro- 
vided for the first smoking concert of the 22nd season of this 
society, which will be given in the King's Hall of the Holborn 
Restaurant, London, on Friday evening, Oct. 4, at cight o'clock. 


ELECTRICITY SUPPLY ACCOUNTS. 


Keighley.—The annual accounts of the electricity department for 
the year ended June 30 were considered by the Council on Tuesday. 

Ald. PAaET confessed that hitherto the financial result had not been 
satisfactory. There had been an increase of capital without a corre- 
sponding increase in prosperity. During the past year there had been an 
additional outlay of £1,217, making the total £57,409. Repayments by 
sinking fund and the amount in hand represented £7,012. The estimated 
expenditure had only been exceeded by £45, but the income for current 
had been £675 less. Adding the deficiency on the previous year (£253) 
the total deficit was £973. The prospects for power were distinctly en- 
couraging, and there was some ground for hoping that it was only a 
question of time, patience and labour for the electricity concern to become 
а paying one. The accounts were passed. 


Kingston-on-Thames.—The report of the borough electrical 
engineer (Mr. J. E. Edgcome), which was presented at the meeting 
of the Council last week, states that the charge for current for power 
had been reduced to 14d. per unit, and there had been a satisfactory 
increase in the number of motors and radiators connected. 

Mr. Edgcome has carried out experiments with metallic filament lamps 
which have given good results, and he intends to continue these experi- 
ments on a larger scale. The total connections and applications for 
connection are equivalent to 40,741 8 c. p., compared with 35,644 last 
year. Capital expenditure has reached £98,344 (increase £2,479). 
Revenue was £11,378, including £9,231 from private consumers, £1,802 
for public lighting and £346 sundry sales and receipts. The net result is 
a debit balance of £8, against a credit balance of £505, partly owing to 
increased cost of coal and partly to increased amounts required for 
interest and repayment of capital. 

The report was adopted. 


Leicester.—After providing for sinking fund and interest the 
half-year’s working of the electricity undertaking to June last 
shows a net profit of £2,603. 


Sheffield.— The receipts of the tramways department for the past 
quarter are a record, being over £1,000 more than in the June 
quarter, when the total was £72,430. 


Warrington.— The traffic revenue of the electric tramways for 
the year ended March 31 was £19,204. 9s, Sd. (10°724d. per car- 
mile), and the total revenue was £19,540. 5s. 11d. 

Traflio expenses were f 4,995. 13s. 7d., general expenses £1,460. Os. 2d., 
repairs and maintenance £2,177. 18s. 3d., power expenses 3,813. 14s. 5d., 
total £12,446. 16s. 5d. (6°950d. per car-mile), leaving gross profit 
£7,093, 98. 6d., which, with £126, 13s. 11d. bank interest, gave a balance 
of £7,220. Зз. bd. Interest came to £3,194, 12s. 1d., and sinking fund 
to £2,715. 13s. 6d.; the balance, £1,309. 17s. 10d., has been carried 
to reserve. Capital expenditure is £101,615. 6s. ld., an increase of 
£452. 5s. 4d. on the year. The total length of track is nearly 67 miles. 
429,785:8 car-miles were run апа 4,965,296 passengers carried. 610,115 
units of electrical energy were used (1:42 per car-mile). The percentage 
of working expenses to receipts was 63'7. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


West Ham Corporation invite tenders for supply and delivery of 
indiarubber-covered wires and cables for the six months ending 
March 31. Torms of tender, &c., from the engineer and manager 
(Mr. A. Hugh Seabrook), 84, Romford-road, Stratford, E. Tenders 
to the town clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, 
E., by 4 p.m. Oct. 8. See also an advertisement. 

Hammersmith (London) Council invite tenders for the supply of 
(a) about 8,000 yds. E.H.T. concentric feeder cable, (b) about 
1,000 yds. E. H. T. three-core cable, and (c) joint boxes, ќе. Speci- 
fications from the borough electrical engineer (Mr. G. Gilbert Bell), 
85, Fulham Palaco road, Hammersmith, W. Tenders to the town 
clerk (Mr. H. Thompson), Town Hall, Hammersmith, W., by 4 p.m. 
Oct. 2. See also an advertisement. 


Tunbridge Wells Corporation invite tenders for the supply, de- 
livery and erection of the work in connection with the installation 
of а 500 kw. turbo-alternator, condenser and pipe work in sections : 
(а) 500kw. turbine, (b) 500 kw. alternator and exciter, (c) surface 
condenser, with air and circulating pumps and (d) pipe work. Speci- 
fications (after Oct. 1) from the consulting engineer (Mr. Horace 
Boot, М.Т E. E.), Electricity Works, Tunbridge Wells. Tenders to 
the town clerk (Mr. W. C. Cripps), Town Hall, Tunbridge Wells, by 
10 a.m. Nov. 1. See also an advertisement. 

Tenders are invited for the supply of 466 d.c. and 200 ас. 
meters for the city of Melbourne (Victoria) electricity department. 
Specifications from the agents for the City Council, McIlwraith, 
McEacharn & Co. Proprietary (Ltd.), Billiter-square-buildin gs, 
London, E.C., to whom tenders by noon Oct. 4. See also an 
advertisement. | 

The directors of the Metropolitan Railway Co. invite tenders for 
supply of general stores during 12 months ending Oct. 31, 1908, 
Manufacturers and others desirous of tendering should apply to the 
secretary (Mr. R. Н. Selbie), 82, Westbourne-terrace, London, W., 
for forms. The company's requirements include electric wires, 
cables, lamps, carbons, fuses, ebonite battery jars, zincs, «c. 
Patterns and samples will be on view from Sept. 80 to Oct. 5 in- 
clusive. Tenders to the Secretary by 10 a.m. Oct. 7. 

London County Council invite tenders for the manufacture, 
delivery and erection of three electrically-driven boiler feed pumps, 
each of 9,000 gallons per hour capacity, at the tramways electricity 
station, East Greenwich. Tenders to the clerk of the Council (Mr. 
G. L. Gomme), County Hall, Spring-gardens, S.W., by 11 a.m. Oct. 8. 

London County Council want tenders by 11 a.m. Oct. 8 for erec- 
tion of tramways sub-station at Lewisham Forms of tender from 
the Architect's Department, 18, Charing-cross, S.W. 

Maidstone Corporation want tenders by Oct. 7 for supply and 
erection of seven electric motors and centrifugal pumps, motor- 
driven air ejectors, cranes, switchboard, starting switches, &c., and 
a complete electric-light installation, for the sewage disposal works. 
Plans from Mr. G. R. Strachan, 9, Victoria-street, London, S.W. 

Dublin Lighting committee invite tenders for supply of 500 alter- 
nating-current single-phase meters and 100 three-phase meters. 
Tenders to the Chairman of the Committee, 3, Cork-hill, Dublin, by 
noon Sept. 30. 


Dundee Electricity committee want tenders by first post Sept. 30 
for supply of two turbo-alternators, condensing plant, water-tube 
boilers, mechanical stokers, economisers and coal-handling plant. 
Specifications from City Electrical Engineer. 

Tenders are required by 10 a.m. Oct. 5 for maintenance of wiring, 
telephones, bells, &c., at the Union Hospital, Horton-lane, Bradford. 
Particulars from Mr. F. Holland, 11, Parkinson's-chambers, 
Hustlergate, Bradford. 

The East Indian Railway Co. require tenders by noon Oct. 2 
for supply of 600 kw. d.c. generator. Particulars from the Secretary, 
Nicholas-lane, London, E.C. 

Portrush District Council want tenders by 8 p.m. Nov. 2 for an 
electric (or gas) lighting installation. Specification from Mr. John 
Woodside, Ocean-buildings, Belfast. 

Tenders will be received by the Deputy Postmaster-General, 
Sydney (N.S.W.), until 2.30 p.m. Nov. 6 for supply and delivery at 
Sydney of 14! tons of h.d. copper wire (3001. per mile); 4 cwt. 
copper binding tape (200 Ib. per mile and {, in. wide); 3,502 porce- 
lain insulators, 1,000 tallow-wood crossarms, 3 ft.10in., with end 
bolts and straps; 2,500 tallow-wood crossarms, 5 ft. 2in., with end 
bolts. Tender forms and specifications from the Australian Common- 
wealth Offices in London, 72, Victoria-street, S.W. 

Tenders are required by 1 p.m. Oct. 7 for supply of four 
dynamos to the Odense (Denmark) Electrical Works. Tenders to 
the Stadsingeniorens Kontor, Udense. Copies of specification and 
conditions can be seen at the Board of Trade, 78, Basinghall-street, 
London, E.C. 
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TENDERS RECEIVED AND AOOEPTED. 

Hackney (London).—Public Libraries committee have received 
the following tenders for wiring and fitting the Central Library :— 

Tilley Bros. (conditionally accepted), (1, steel conduit) £311. 138, 7d, 
(2, wood casing) £274. Os. 1d., (8, lead covering) £277. 8s. 7d. ; Е. С. 
Hoskins & Co., (1) £266. 14s. 10d., (2) £240. 38. 10d., (8) £814. 14s. 6d. ; 
G. Weston & Sons, (1) £817. 11s., (2) £305. 10s., (8) £299. 15s. ; Pem- 
berton, Arber & Co., (1) £324. 78. 6d., (2) £296. 9s. 6d., (3) £282. 15s. 6d.; 
Smeeton & Page, (1) £325. 15s. 10d., (2) £295. 4s., (3) £290; Roger 
Dawson, (1) £347. 2s. 4d., (2) £318, (3) £328; E. Probert & Co. (exclusive 
of fittings), (1) £351. 15s., (2) £301. 15s., (3) —; F. Troy & Co., (1) 
£358. 3s. 1d., (2) £393. 188. 1d., (3) £341. Os, 7d.; Н. J. Galliers, (I) 
£367, (2) £328, (3) —; Vaughan & Cook, (1) £367, (2) £880, (3) — ; 
W. J. Fryer & Co., (1) £382. 10s. 10d., (2) £340, (3) £356; Barlow Bros. 
& Co., (1) £386, (2) £322, (3) £367; J. Н. Golding, (1) £390. 4s. 6d., 
(2) £301. 14s. 6d., (8) — ; F. A. Glover & Co., (1) £391. 3s. 5d., (2) 
£341. 38. 5d., (3) £379. 12s. 5d. ; Sweet Bros., (1) £396, (2) £272, (8) 
£858; J. О. Grant & Taylor, (1) 2403. 6s. 2d., (2) £868. бв. 2d., (8) 
£345. 88. 6d.; Jackson Bros., (1) £403. 7s. 6d., (2) £352. 5s. 6d., (8) 
£845. 83. 6d. ; Ward Bros., (1) £414. 13s. 8d., (2) £382, (3) £380; Smith 
& Co., (1) £451. 6s., (2) £359. 118 , (3) — ; Electrical Installations (L'd.), 
(1) £603. 16s. 3d., (2) £420, (8) £452. 


Aldershot District Council have referred the undermentioned 


tenders received for electric light cables to the Lighting committee:— 
St. Helens Cable Co... £486 9 2| British Insulated & 


Western Electric Co... 482 18 10 Helsby Cables...... £460 14 1 
W. T. Glover & Co. .. 475 2 6 | Siemens Bros. & Co... 457 5 6 
Geipel & Lange ...... 472 9 7 Johnson & Phillips. 451 19 4 
W. T. Henley's Co. 460 4 5 Callender's Co. 444 18 9 


Leyton Council have received the following tenders for an oil 
eliminator :— 

Paterson Engineering Co. (accepted) £160, William Boby £181. 5s. 
Lassen & Hjort £195, Davis Perrett (Ltd.) £260. 

Leyton Council have placed an order with Frank Pearn & Co. at 
£90 for a Cameron pump, with F. W. Potter & Co. for wire guards 
for machines in the tramway fitting shop at £14. 18s. 6d., and with 
Venner & Co. for two car-meters at £3. 15s. each. 


Maidstone Council have accepted the following tenders : — 
John Spencer (Ltd.), steel steam pipes, at £106 ; G. E. Wallis & Sons, 
extension of electricity station buildings, at £1,294; E. A. Phillips & Co., 
supply of Leicestershire 4 in. slack for one year, at 12s. 3d. per ton. 

Croydon Corporation have accepted the following tenders: — 
General Electric Co., 100 transformers; Oliver Arc Lamp Co., 
about 100 flame arc lamps; London Electric Firm, lowering gear 
(about 100). 


Kingston-on-Thames Town Council have accepted the tender of 
Siemens Bros. & Co. for supply of 1 mile 1 sq. in. 14. armoured 
cable at £123. 


Dynamo and Motor Contracts.—The following orders have been 
recently received by the Phenix Dynamo Mfg. Co., Bradford :— 

From Grimsby Corporation, & 500 kw. P.D.M. generator (coupled to 
Belliss engine); Wednesbury Corporation, battery booster and feeder 
booster sets and switchgear; Levinstein (Ltd.), all tbe variable speed 
motors for the eleotrification of Crumpsall Vale Works, Manchester ; for 
& mill at Cleckheaton, 100 kw. generator at 100 revs. per min., motors 
and switchboards, &c. ; for a mill at Dewsbury 100 kw. generator, motors 
and switchboard ; Old Roundwood Colliery, 100 kw. dynamo with Belliss 
engine and large switchboard ; Brown Bayley’s Steel Works (Sheftield), 
110 kw. dynamo with Allen engine; Kohler Bros., in connection with the 
printing press equipment for the London Daily Mail,“ six 60 B. H. . and 
віх 10 B. H. 7. motors; G. W. Railway Co., further order for variable speed 
motors for Swindon Works; Hammersmith (London) Council, small motor 
generator set; Manchester Technical School, South Western Polytechnic 
(London) and Brighton Technical School, various machines for labora- 
tory and demonstration purposes ; Greenock Electricity Works (to order 
of Horsfall Destructor Co.), seven totally enclosed motors ; and for textile 
mills and works in Bradford district, some 400 в.н.р. of motors. 


BUSINESS NOTICES. 


On and after 30th inst. the London office of the Western Electric 
Co. will be at Norfolk House, Victoria Embankment, W.C. The 
company’s P.O. telephone number will remain 2889 Central, but 
the National number will be Gerrard 5849. 


Owing to increase of business, the Concordia Electric Wire Co. 
have been compelled to take more spacious premises at 64, Salusbury- 
road, Kilburn, London, N.W. The telegraphic address (Poliantte 
London) remains the same, and the telephone number (Bank 8448) 
will remain in force until further notice. 

Messrs. Brecknell, Munro & Rogers, of Bristol, have opened new 
oflices in London (at Finsbury Pavement House, E.C.) under the 
management of Mr. E. M. Munro, M. I. E. E, M.I.M.E. 

Messrs. Е. W. Smith & Co. are removing on the 28th inst. from their 
present Salford address to 12, Tib-lane, Cross-street, Manchester. 

W. Mackie, Egerton J. Glyn and A. R. M. Lockwood (trading as 
W. Mackie & Co.), electrical engineers, 122-124, Golden-lane, 
London, E.C., have dissolved partnership. Debts by Mr. Glyn. 

Wm. J. Crawford and Edmund Draper (trading a3 Wood & Craw- 
ford), electrical'and mechanical engineers, Alina Works, Alma“ street, 
Sheffield, have dissolved partnership. Debts by Mr. Crawford. 


Меватв. B. Paege & Co, manufaoturers of special insulating var. 
nishes and colours, &o., notify that from Oct. 1 their offices and 
stores will be removed from 14, Kaiserin Augusta Allee, Berlin, 
N.W.87, to 80-82, Quitzowstrasse, Berlin, N.W.5. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


A second dividend (1s. 8d.) in the liquidation of MoPhail & 
Simpson's Dry Steam Patents Co. (Ltd.) will be payable on Oot. 2 
by Mr. J. W. Close, Nor:h British and Mercantile Buildings, East 
Parade, Leeds. 


The City of Wellington Electric Light & Power Co. (Ltd.), New 
Broad-street House, London, E.C., is being wound up voluntarily. 
Mr. Н. E. Salt is liquidator. - 


Electro-Chemical Works for Sale.—The extensive buildings, 
plant and machinery belonging to the Scottish Cyanide Co. (Ltd.), 
with offices, foremen’s houses, and large water power at Leven, Fife- 
shire, are for sale. The grounds are about 13} acres, of which 2 acres 
aro covered by buildings, and the water power (about 280 н r. from 
the river Leven) can be increased. The machinery has been very 
little used, and comprises 10 Lancashire boilers, four Willans triple 
expansion engines (each of 800 E. p.), eight Mather & Platt low. ten- 
sion alternators, condensing plant, Green's economisers, four 
„ Achilles" water turbines, 15 electric furnaces with mechanical 
discharge complete, three Dowson gas producers, gas plant, &e., 
oight filter presses, six vacuum filters and two vacuum evaporators, 
Linde refrigerating plant, distillation plant, dynamos, electric motors, 
hoists, blowers, &c. The works have ample railway sidings, and are 
conveniently situated and compactly arranged. Can be seen at any 
time by appointment on orders from Messrs. Davidson & Syme, W. S, 
28, Charlotte-square, Edinburgh, or Mr. Robert B. Lawrie, manager 
and secretary of the company, Kirkland Works, Leven, Fife, with 
either of whom tenders are to be lodged. See also an advertisement. 


Business for Sale.--Owing to illness of owner a well-known 
engineering business in London is offered for sale as a going con- 
cern. The business has a well-established connection extending over 
half a century, and the business includes electrical, general and 
marine engineering. Freehold land and buildings may be pur 
chased or leased, and the plant and stock taken at valuation. Par. 
ticulars from the sole agents, Messrs. Wheatley Kirk, Price & Co., 
46, Watling. street, London, Е.С. See also an advertisement. 


Plant for Sale.—Electric lighting plant (including two 45 kw. 
Willans-E.C.C. sets, one Cottman-Siemens 40 kw. set, three B. & W. 
boilers fitted with Erith underfeed stokers, one forced draught 
blower, two Worthington feed pumps, feed-water heater, &c.) is 
advertised for sale on another page. 


Timber for Sale.— Messrs. Remer & Co. (Ltd.), timber importers, 
Mersey Saw Mills, Liverpool, advertise for sale seasoned ash planks 
and ash in the round. 


CATALOGUES, &c. 


Electric Drills.—We have received from the Ingersoll Rand Co. 
114, Queen Victoria-street, E.C., copy of an illustrated pamphlet 
on the Temple-Ingersoll electro-pneumatic drill, for which many 
advantagesare claimed, including simplicity, durability and economy. 
Een af * or alternating · current motor may be employed with 
these 8. 


Paul's Instruments. A new catalogue is in preparation by Mr. 
R. W. Paul, New Southgate, N., and the first three sections are now 
being issued. Al deals with resistance standards, resistance boxes 
and Wheatstone bridges; El with reflecting galvanometers and 
shunts, and H2 with the Duddell-Mather standard wattmelers 
and anti-capacity gauze resistances. 
We illustrate in Fig. 1 the Duddell- 
Mather oil-cooled non.inductive re- 
sistance, pattern 1826, which is a 
resistance for extra high-pressure 


Fic. 


15,000 volts 
The gauze is strung on to long porcelain insulating rods yar 
frames attached to the cast-iron cover of the oil tank, in wae" 
the resistance is immersed. The whole can be lifted out lor ind 
tion when desired. The total resistance is 100,000 ohms, sui. 


circuits and is suitable for a maximum pressure of 
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subdivided, and the wire being immersed in oil is capable of carry- 
ing a current of ,th ampere. The overall dimensions are 39 in. 
by 29 in. by 22 in. and the weight 180 lb. Fig. 2 is a new pattern 
reflecting galvanometer, and Fig. 8 & detail of the zero adjustment 
and coil clamp for which several novel points are claimed. This instru- 
ment is specially suited to withstand rough usage іп a works or 
students’ laboratory, and is claimed to have a sensibility equal to 
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the more expensive types. The device for clamping the coil has 
the advantage of being aciuated from outside the instrument, and, 
while firmly fixing the coil, also relieves the suspension from strain. 


Electrie Signs.—The Electric Sign and General Advertising Co., 
38 and 89, Cowcross-street, E.C., issue a booklet on illuminated 
advertising signs. The company notify that they have no catalogues 
of electric signs, as all such signs are made to the special require- 
ments of their clients. 


Exports of Electrical Goods and Apparatus.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including "затора and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 18 to Sept. 24, with the ports 
of destination :— 

Africa— Alexandria, £299 (including £22 telegraph material); Beira, 
£21; Cape Town, £705 (including £147 telegraph material); Delagoa 
Bay, £1,588 ; Durban, £1,917 (including £1,406 telegraph material) ; 
Kalindini, £187 ; Lyttelton, £66; Mombasa, £1,435; Mozambique, £533 
(telegraph material); Port Said, £127 ; Port Sudan, £82; Suez, £77. 
Argentina—Buenos Ayres, £1,410 (including £266 telegraph material). 
Australasia — Adelaide, £369 ; Auckland, £607 : Brisbane, £646 (including 
£600 telegraph material); Christchurch, £20; Melbourne, £3,248; 
Otago, £180; Perth, £96; Sydney, £2,209; Wellington, £12,506 (in- 
cluding £9,374 submarine cable). Belgium — Ghent, £77 ; Ostend, £18. 
Brazil—Rio Janeiro, £112. British Guiana—Demerara, £122. Burma— 
Rangoon, £32. Canada — St. John (N. B.), £105 ; Toronto, 228, Ceylon— 
Colombo, £317. Channel Islands, £51. China—Shanghai, £840. Cuba, 
£754. Denmark—Copenhagen, £148. France Boulogne, £185. Ger- 
many—Bremen, £1,125; Hamburg, £61. Gibraltar, £350. Holland— 
Amsterdam, £444 ; Rotterdam, £161 (including £20 telegraph material). 
Hong Kong, £164. India—Bombay, £3,716 ; Calcutta, £1,402 ; Karachi, 
£410; Madras, £7,691.  Italy—Leghorn, £150. Japan—Nagasaki, 
£1,732. Malta, £59. North Atlantic, £150,000 (telegraph cable). 
Russia—Riga, £12; St. Petersburg, £167 (telegraph material). Siam 
Bangkok, £176. Straits Settlements—Singapore, £1,536. Uruguay— 
Monte Video, £21. U.S.4.—Boston, £176; New Plymouth, £35; New 
York, £27. West Indies—Jamaica, £20; Port Swettenham, £178 ; 
Trinidad, £42 (including £30 telegraph material). Zanzibar, £93 (tele- 
graph material). Total, £201,010, against £20,643 in the corresponding 
week last year (Sept. 19 to 25). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


NorB.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


July 15, 1807. 
Fixing terminals and contact-pieces of elec- 


16,188 Bevis & CHAPMAN. 
: trical fittings. 
16,191 BARBACLOUGH. Automatic electromagnetic switch for disconnect- 
ing cLarged conductors in overhead traction. 
16,227 Corin. Controlling supply of electricity at a distance. 
16,235 Pears. Electric light and bell fittings. 
16,251 Hinsky. Insulatiog conduits for electric wires.“ 


July 16, 1907. 
16,270 BOwIE T. Steam and other turbines. 
16,272 Нилдма. Safety attachment for raising sunken submarines and 
telephoning thereto. 
16,276 Hirst & Cummines. Cleaning tramway lines and the like. 
16,286 SurroN & Rupp. Signals on electric vehicles for preventing 
accidents. 
16,301 Stevenson. Electric lamp for lighthouse apparatus.“ 
16,515 Doseg. Generating gases and vapours of such tension that steam 
engines, turbines and the like may be driven by them.* 
16,551 Siemens Bros. & Co. & Свїмвтом. Printing-telegraphs. 
16,546 TonBAYNE. Electrical systems of distribution. (Date applied for, 
25/7/06.)*+ 
16,560 Dx MaRris & THomas. Batteries. 
16,364 Mayo & HouLzHaN. Automatic multiple fuse blocks.“ 
16,366 Mayo X HouLEHAN. Starters for electric motors. (Date applied 
for, 11/2/07.)*t 
16,369 CowprzBR-CoLEs. Switches. 
16,572 МсРналп. Applying insulating material to cables, parts of gene- 
rators or motors, &c. 
July 17, 1907. 
1,1974 B.T..H. Co. (G.E. Co., U.S.) Treatment of refractory materials 
by electricity. (Date applied for, 16/1/07.) 
16,585 APPLEYARD & QuiIGGIN. Electric light carriers or fittings. 
16,386 MaTTHEWs. Starting switches for motors. 
16,393 Moors. Appliance for electrical or mechanical maseage. 
16,409 RickETs. Telephonic transmitters and translators. 
16,429 BuBBEY & Kersvey. Rails for tramways and the like.“ 
16,431 STRARN & ТОРНАМ. Incandescence lamps. 
16,447 Conzx. Switch mechanism. (Date applied for, 18/7/06.)*t 
| July 18, 1907. 
16,450 Perca, Doncan & Kina. Electric motor control. 
16,461 VARLEY. Devices for making and breaking contacts. 
16,467 Zeiss. Telemeters. (Date applied for, 12/6/07.)* t 
16,481 Irwin. Oscillographs. 
16,485 Lenner. Regulating or controlling and measuring electric currents. 
16,500 Lagre. (Sanford, U.S.) Electric self-winding clocks.* 
16,502 Weicnett. Turbines.* 
16,505 DeorscHe GascLČHLICHT A.-G. Attaching tungsten filaments in 
glow lamps. (Date applied for, 6/5/07.)*t 
16,508 BécHsRaz. Mouthpieces for telephones. 
16,513 Wiss. (MairLoux, U.S.) Cooling electric machinery.“ 
16,523 Brown, BovERI X Сте. A.-G. Steam turbines with an impulse 
and reaction part. (Date applied for, 18/7/06.)*t 
16,529 ALLGEMEINE ELEKTRICITATS Ges. Alternating- current motor of 
the commutator type. Date applied for, 19/7/06. 
16,550 B.T.-H. Co. (G.E. Co., U.S.) Preparation of refractory materials. 
16,551 B.T.-H. Co. (G.E. Co., U.S.) Supports for filaments of incan- 
descent lamps. 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 


19,704 MoncAN ChuciBLE Co. & Srisrs, Brushes for dynamo-electric 
machines. 

20,201 Ecgctaic IouiTION Co. & Hatt. Switches. 

20,595 B.T.-H. Co. (G.E. Co., U.S.) Transformers. 

20,659 СозрЕв-Со в. Removing metallic cylinders from 1nandrils on 
which they are electro deposited. 

20,716 RoBERTS, ROBERTS, & JAFFRAY. Electrodeposition of metals and 
alloys. | 

20,805 B.T.-H. Co. 

21,002 NokGaERATH. 
22/9/05.) 

21,253 B.T.-H. Co. (G.E. Co., U.S.) Control of electric motors. 

21,299 Ковїнвох & WALKER. Preventing spread of fire in connection 
with electric wiring. 

21,591 LUNDBERG, LUNDBERG & LUNDBERG. Wall connections. 

21,585 CowPxnR-CoLms. Electrolytic manufacture of metallic wire, strip, 
or the like. 

21,668 B.T.-H. Со. (G.E. Co., U.S.) Terminals for use in incandescent 
lamps. 

22,132 GersaBeck. Electrical celle. 

22,347 B.T.-H. Со. (G.E. Co., U.S.) Control of electric motors. 

22,497 Laxar. Ventilation of the cores of electrical machines. 

22,546 Hart. Joints of railway and tramway rails. 

22,625 B.T.-H. Co. (G.E. Co, U.S.) Dynamo-electric machines. 

22,795 B.T.-H. Co. (G.E. Co., U. S.) Current-collecting devices. 

22,865 MiLcB. Speed regulation of induction motors. 

22,904 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 

23,246 RossgrL X Berry. Two-phase alternating current distribution. 

23,413 LEITNER. Active materials for accumulators, 

25,427 THOMSON. (Schwabe & Co.) Electric lighting devices for theatres. 

25,444 B. T.H. Co. (G.E. Co, U.S.) Brushes for dynamo-electric 
machines. i 

23,602 Ноокнлм. Electricity metere. 

23,781 Јоннвон. Electrical resistance thermometer. 

24,209 GARRARD & Ferranti LIMITED. Maximum demand indicators. 

24,239 MiTCcHELL. Electrically driving printing and other machines. 

24,270 KiNa's Norton METAL Co., Baytiss & SMITH. Electric vent seal- 
ing tubes or primera. 

25,027 Cask, Hampson & PALMER. Lifeguards. 

25,143 LUNDBERG, LUNDBERG & LUNDBERG. Multiple-way switches. 

25,877 Ов Saint-Romain. Magneto-electric ignition. (Date applied for, 
25/5/06.) 


(G.E. Co, U.S.) Electric motor control devices. 
Dynamo-electric machines. (Date applied for, 
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COMPANIES’ MEETINGS AND REPORTS. 


—— 


DICK, KERR & Co. (LTD.) — А+ the meeting on Tuesday the chairman 
(Mr. John Kerr) moved the adoption of the report (given in our last 
issue) and said that on a calm survey of the business situation, and 
taking the experience of other similar conoerns, he thought they could 
rejoice that their position had been so well maintained. From the com- 
petition which, he referred to last year as keen, they had found little 
or no amelioration during the last 12 months. They were prepared to 
take part in the struggle and to endeavour to hold their own, but the 
directors deprecated the folly of ruinously cutting prices. If they had 
during the last two years been able to maintain their profits, he trusted 
that they could look forward to а time when all the energy and capital 
they had might get а more generous return. Another element affecting 
the profits had been the great incrense in the cost of raw materials. 
Electrolytic copper, of which they bought a large amount, had been not 
only high in price but very fluctuating. It was the severe fluctua- 
tions that militated against them and made business most difficult. 
By reason of the stringency in the money market many schemes, where 
much material they produced would be required, were in a state of sus- 
pense. The great shrinkage in capital values of all classes of securities 
had naturally caused a check on new enterprises. The enormous wastage 
of capital involved in the South African war, the Russo-Japanese war and 
the destruction of San Francisco all pointed ќо а restraint in speculative 
activity. The Board of Trade returns would give the impression that this 
country was enjoying a period of boundless prosperity. One or two 
favoured trades had certainly had a good time, as also some producers of 
raw material, but a careful study of the true position would, he thought, 
satisfy most people that the margin of profit had been greatly reduced 
compared with many years when the Board of Trade figures were of a more 
modest character. He expressed the directors’ thanks to the management 
and the staff for the whole-hearted manner in which they had, one and 
all, worked during an arduous 12 months. There was a harmony and an 
esprit de corps in the company which could not fail to make for success, 

The report and accounts were adopted. 


ELECTRICAL SECURITIES TRUST (LTD.)-- The report to be presented to 
the statutory meeting states that the number of shares allotted is 52,085, 
of which 51,578 are allotted as fully paid--namely, 10,000 have been 
allotted to nominees of the Alliance Trust Co. in consideration for its 
underwriting an issue of £100,000 of tirst mortgage debentures; 38,078 
have been allotted to Bruce Peebles & Co. as part consideration for 
certain securities transferred by it to the company; 2,000 have been 
allotted to the Electric Conversion Synd. as part consideration for certain 
securities transferred by it to the company, and 1,500 have been allotted 
to Mr. Arthur Elliott as consideration for certain securities transferred 
by him to the company. There has been paid in cash on each of the 
remaining 507 shares £1, making the total cash received in respect of 
shares issued wholly for cash £507. The estimated amount of pre- 
liminary expenses (exclusive of underwriting commission) is £3,000. 

SWANSEA IMPROVEMENTS & TRAMWAYS CO. (LTD.)-—The report for 
the half-year ended June 30 states gross receipts of the tramway under- 
taking to be £22,317, an increase of £613 upon the corresponding period 
of 1906, and the expenses £18,575, an increase of 263. The profit on 
the half-year’s working is £3,472, added to £2,000 brought forward. 
After payment of the dividends and putting £1,000 to depreciation 
£3,442 is carried forward. 


UNITED ELECTRIC CAR CO. (LTD.)—At the meeting last week the chair- 
man (Mr. Geo. Richardson) said the direotors considered the result of 
the 12 months’ trading very satisfactory, in view of severe competition, 
the greatly increased cost of all raw materials, and the advance in cost of 
labour, for with a greatly reduced production compared with the previous 
year they had made a profit of nearly £7,000 more. With respect to the 
Hadley and Manchester works, the shareholders would be pleased to hear 
that the directors had leased the former at a fair rental for three years. 
The Trafford Park works were unlet, but the directors were doing АП they 
could to secure a tenant or purchaser. As to the policy of absorbing 
these two places, two very formidable competitors no longer existed, and 
the absorption had made it possible for them to show a better net result 
for the past year on a decreased production. For several months past 
orders had been scarce, but the directors had obtained a fair share of 
them. At the moment there was something like stagnation in electric 
traction, but they trusted that, as many schemes of electrical and railway 
development matured and monetary conditions were more favourable, 
there would be more work for them. | 


NEW COMPANIES, STATUTORY RETURNS. 


— — 


NEW COMPANIES. 

CHARLES d. SMITH & CO. (LTD.) (94,973.)—Heg. Sept. 21, capital 
£1,000 іо £1 вһагев (800 preference), to carry on the business of manu- 
facturers of and dealers in architectural metal work, electrical appliances 
and fittings, sanitary and electrical engineers, &c. Reg. oflice, 5, Den. 
mark-street, Soho, London, W. 


GENERAL ACOUSTIC (LONDON) SYND (LTD.) (94,797.)--Reg. Sept. 3, 
capital £10,000 in £10 shares, to acquire option of certain patent rights in 
connection with an invention known as the Dictograph," and to carry on 
the business of manufacturers of and dealers in“ dietographs' and other 
instruments used for telephonic and similar purposes, electrical and 
mechanical engineers, «e. Reg. office, 3 and 4, Great Winchester- street, 
London, B.C. 

LANGDON-DAVIES MOTORS (CANADA (LTD.) (94,889).—Reg. Sept. 12, 
capital £1,000 in £1 shares, to carry on the business of producers of and 


dealers in electric and other motors, gas, oil, petrol and other engines, 
motor cars, dynamos, apparatus, accessories, &c. First directors F. B. O. 
Hawes and A. E. Alston. The Langdon-Davies Motor C». (Ltd.), of 
Southwark, London, S. E., have consented to this registration. 

B. D. К. СО. (LD.) (94,856) —Reg. Sep. 10, capital £26,525 in 25,000 
A preference shares of £1 each, 5,500 B preference and 25,000 ordi. 
nary shares of ls. each, to adopt agreements with the Transcontinental 
Construction and Contracts Corporation and T. Kirkpatrick and to acquire 
and work railways, rolling stock, tramways, roadways, electrical genera. 
tion works, &c. Reg. office, 46, Leadenhall-street, London, Е.С. 


STATUTORY RETURNS 

ACCESSORIES MANUFACTURING CO. (LTD.)—In return to Aug. 14, 
capital is £10,000 in 5,000 preference and 5,000 ordinarv shares of £1 
each, of which 2,443 preference and 1,061 ordinary have been taken up. 
£1 per share has been called up and paid on 7 ordinary. £3,500 is 
considered as paid on 2,443 preference and 1,057 ordinary. Mortgages 
and charges, £3,300. 

BRAY, MARKHAM & REISS (LTD.)—Return to Aug. 2 gives capital as 
£20,000 in £1 shares, of which 8,000 have been taken up and paid for in 
full. Mortgages and charges, nil. 


BUENOS AYRES ELECTRIC LIGHT CO. (LTD.)— The capital in return 
to May 16 is £100,000 in 9,986 shares of £10 each and 70 founders 
shares of £2 each, of which 70 founders’ have been taken up. No calls 
have been made. Mortgages and charges nil. 

ECUADOR TELEPHONE CO. (LTD.)—According to return to July 25 
capital is £100,000 in 20,000 shares of £5 each, of which 5,000 have been 
taken up. £25,000 has been received. Mortgages and charges, nil. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—In return to July 10 
capital is £200,000 in £5 shares (20,000 ordinary, 100 founders’ and 
19,900 preference), all of which have been taken up. £1 per share has 
been called up on 20,000 ordinary and £5 per share on 100 founders’ and 
19,900 preference and £120,000 has been received. Mortgages and 
charges, nil. 

ELECTRIC LIGHT POWER & HIRING CO. (LTD.) —The capital in гейт 
to July 18 is £15,000 in £1 shares, of whish 13,206 have been taken up. 
8з. per share has been called up and £5,282. 8з. has been received. Mort. 
gages and charges, nil. 

ELECTRIC SUPPLY CORPN. (LTD.)—The capital in return to Aug li 
is £250,000 in £5 shares, of which 42,000 have been taken up. £5 per 
share has been called up on 35,000 and £174,990 has been received. 
£35,00 Ois considered as paid on 7,000. Mortgages and charges, £54,955. 

GENERAL ELECTRIC Co. (LTD.) In return to Aug. 9 capital is £800,000 
in 40,000 preference апа 40,000 ordinary shares of £10 each, of which 
25,000 preference and 34,587 ordinary have been taken up. £10 per 
share has been called up on 18,000 preference and 9,587 ordinary and 
£275,870 has been received. £320,000 is considered as paid on 7,000 
preference and 25,000 ordinary. Mortgages and charges, £200,000. 


SUNBEAM LAMP CO. (LTD.)—Capital in return to Aug. 7 is £25,000 in 
£10 shares, of which 1,765 have been taken up. £9,080 has been re. 
ceived, and £8,570 is considered as paid. Mortgages and charges, £8,500. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)-—According to return 
to Aug. 6, capital is £1,000,000 in 100,000 ordinary, 40,000 preference 
and 60,000 unclassified shares of £5 each, of which 100,000 ordinary and 
40,000 preference have been taken up. £5 per share has been called up 
and paid on 84,000 ordinary and 40,000 preference. £80,000 is con- 
sidered as paid on 16,000 shares. Mortgages and charges, £300,000. 

J. G. WHITE & CO. (LTD.)—The capital in return to July 12 is £200,000 
in 15,000 preference shares cf £10 each and 50,000 ordinary shares of £1 
each, all of which have been taken up. £150,000 has been paid on the 
preference and £50,000 is considered as paid on the ordinary. Mort. 
gages and charges nil. 


— MÀ — | — M M 


CITY NOTES. 


— án 

MEMORANDA (Sept. 26).— Bank rate 4} per cent. (since Aug. 15, 1907) 
Price of silver 311 —31,',d. peroz. Consols 821 —825 for money, 82, — 
82 11, for account; 24 per cent. annuities 801 —807.  Consols Pay Day, 
Oct. 3; Stocks and Shares Continuation Days, Oct. 9 and 2s; Ticket 
Day. Oct. 10; Pay Days, Sept. 27 and Oct. 11; Mining Share Carry 
over Day, Oct. 8. 


ANGLO-ARGENTINE TRAMWAYS Co. (GTD.)—The directors hava 
declared an interim dividend to June 30 of 43. рэг share on the ordinary 
shares (Nos. 260,008 to 580,007 inclusive), whiou under the recent specia! 
resolutions become second preference shares, being at the rate of 5 pe: 
cent. per annum (tax free), payable Oot. 7. 

BABCOCK & WILCOX (LTD.)— The directors recommend a dividend ef 
3 per cent. for the half-year ended June 30. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER co. (LTD.)—The direc:or3 
announce an interim dividend of 2 per cent. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee haic 
granted quotations to 100,000 105, fully-paid ordinary and 150,000 K. 
fully-paid 6 per cent, preference shares (in lieu of the preferred share: 
now quoted) of the Kalgoorlie Electric Power d. Lighting Corpn. L/, 
The committee have been asked to appoint a specia! settling day in and 
grant a quotation to 32,000 £10 fully-paid shares of the Shanghai E^ 
trie Construction Co, (Ltd.). 

WOKING ELECTRIC SUPPLY CO. (LTD.)— An interim dividend on te 
ordinary shares at the rate of 5 per cent. for the half-year ended June 3 
has bcen declared. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


Line. 


Aberdeen Осгросанов: 
Airdrie 
Anglo- Argentine ... 


Ashton-under- 1755 Corp ! i 


Ayr Corporation ... 

Baker St. i Waterloo Are 
Barnsley... + 

Barrow ..... 

Bath Electric Trams, Ltd... 
Birkenhead Corporation. 
Birmingham Co oration... 
Birmingham & . 
Blackburn ат Я АК 
Blackpool Corporation 
Blackpool and Fleetwood .. 
Blackp'l5t.Anne's&Lytham 
Bolton Corporation... 
Bournemouth Corporation. 
Bradford Corporation... 
Brighton Corporation 
Brisbano Trams . 

Bristol Trams & Carriage... 
Burnley Corporation ......... 


woacee 


Burton Corporation 


Bury Corporation ............ 
Oamborne- Redruth 
Cardiff Corporation 
Oavehill... 

Central London Railway .. 


Oharing O.,Euston & Н ‘stead 


Chatham & Dist. Lt. Був... 
City & South London Rly... 
Ойу of Birmingham 
Colchester Corporation 
Cork Electric 
Croydon Corporation.. 
Devonport & Dist. Trams... 
Dover Corporation .. is 
Dublin & Lucan Railway ... 
Dublin United.. 

Dudley Stourbridge — 
Dundee Corporation ......... 
East Ham Council.. 
Exeter Corporation... ........ 
Falkirk and District ......... 
Gateshead & Dist. Trams... 
Glasgow „ e 
Glossop .. gu 
Gravesend — -Northfleet.. caine 
Great Northern & City Rly.. 
Gt. Northern, Piccadilly, &c. 
Greenock & Port Gla*gow... 
Halifax Corporation .. ...... 
Hartlepool Tramways 
Hastings Elec. Trams un 
Hong Kong .. qe 
Huddersfield | „ 
Hull Corporation күре 
Ilford District Council 
Ilkeston District Council .. 
Ipswich Corporations: 

Jsle of Thanet Co. 

Jarrow ....... siemens 
Keighley Corporation E 
Kidderminster & District... 
Kilmarnock Corporation 
Kirkcaldy Corporation ...... 
Lanarkshire Trams 9952 
Lancashire United... 
Leamington ... 

Leeds Corporation .. 
Leicester Corporation . 
Leith Corporation .. © 
Lincoln Corporation . 
Liverpool Overhead RI. 
Liverpool Corporation 


"ec avo тае 


DINI 


London County Council. 


London United ......... 
Lowestoft . 


Calcutta Tramways 8 


ms Oo. 


Maidstone 5 a | 


Manchester „5 m 
Mersey Railway .. iex 
Merthyr... 

Metropolitan Dist. Railway 
Metropolitan Elec. Trama... 
Middleton... Vidas 
Nelson Corporation hats 
Newcastle-on-T yne Corp 
Newport (Mon.) 
Northampton C огрогайоп. 
Oldham, Ashton & Hyde ... 
Oldham "Corporation 
Perth (N. B.) Corporation 
Perth (W. A.) Elec. Trams... 
Peterborough ...... 


вое осе 6 


Pontypridd District Coun.. : 


Portsmouth С роллы, 
Potteries ................. 


Preston богон да 


Rochdale Corporation . 

Rotherham ара T 
Rothesay . idee 
Balford € orporation voi on 
Sheeroess ....... ——— 
Bheflield С orporation. n 
Singapore | Trams ............. 


(a) These comparisons are with the corresponding period last year. 
t Minus $ days. 


^ Partly electrical. 


1 Minus 2 days, 


RECEIPTS. 
E А 
Week g Im GGREGATE. 
ended, (a) No: ш Aniodnt | Inc. or 
Dec. (a) 
2 2 £ £ 

Sept. 18 | 1,592 | + 100 | 16 25,014 |- 346 
13 239 | — 1| 36 8,070 |- 54 
„ 23 16,114 + 0 38 | 625,449 |+ 61, C08 
„ 11 125 P 6 

„ 21 400 | 4 38 26 10,435 {+ 1,003 
„ 21 7711 — 74 | 19 7,834 |— 242 
„ 21| 8,205 | + 655 | 13 27,135 |+ 10,895 
» 13 175 | + 7| 36 6,105 |+ 63 
n 13 322 + 2 36 9,530 166 
» 138 934 | - 20 38 30,719 |- 1,285 
„ 2| 1,084)  18]| .. e : 

„ 21 6, 286 is 25 | 151,494 » 

x & 802 | — 1! 35 28,710 ; 

„ 19] 1,189 + 189 25 29,023 |+ 1,613 
„ 19 1,966 + 65 24 38,871 |- 1,912 
„ 2h} 1,198} - 113! .. шя " 

„„ 23| 9,303! + 232 55 58,465 |+ 3,370 
„ 18 2,150 + 186 24 | 47,200 |. 862 
„ 81) 4876 + 391 | 25 | 119,105 |+ 1,071 
„ 22 21,095] + 43 25 25,451 |- 2,681 
„ 20 | 5,535 | 4+ 387 | 11 55,637 |— 925 
„ 21!) 1,814 - 98 , 25 80,397 |+ 710 
» 22 279 | -- 7| 95 7,806 |- 878 
„ 15 | 1,283 " 24 27,317 ni 

„ 21 |n48,124 | R, 094 | 1l [521,196 |+ 231,383 
» 31 142 | + 9| 38 4.651 |+ 94 
„„ 14| 2,8334 | + 166 | 24 61,028 |+ 1,795 
» 13 131 | - 2| 36 3,187 |- 110 
» 21| 4739| = 1,972 | 12 57,579 |- 8,308 
» 21| 2,85 Е 18 30,005 А 

„ 19 831 | — 8|437 37,616 |t 1,716 
„ 22| 8,765 | T 173 12 36,290 |t 6,607 
„ 13 | 2,896 | + 257 | 36 | 101,310 КЕ 

эг 13 215 tT 5 эзе ate ee 

MES ri 546 + 98 38 17,830 |- 713 
„ 20| 1553 | + 155 25 36,457 |- 1,892 
» 13 516 | + 12 | 36 16,818 |- 180 
n 21 259 | — 1125 6,348 |— 921 
» 20 157 | + 39 | 12 1,892 |+ 146 
„ 20 7,995 | + 2,108 | 118 59,367 |+ 20,538 
„ 13| 1,0200 + 31386 81,492 |- 947 
„ 18, 1,195 + 78 18 20,977 |+ 489 
w 21 971 + 96 25 23,109 |- 315 
„ 20 378 + 66 | 25 8,524 |+ 708 
» 18 288 +4 M a 

„ 13 1,027) + 32 | 36 36,555 |+ 874 
„ 2l | 18,815 | + 920 16 | 282,999 |+ 4,019 
PEE! 145 | — 5 38 5,196 |+ 14 
13 299 | + 8 86 1,022 |- 84 
„ 21| 1,611 — 7412 18,988 — 97 
» 21] 3,870 е 12 46,325 

» 13 717 — 83 86 21,297 |- 715 
„» B 351 + 13386 10.715 |- 657 
» 19 149% | ＋ 502 13 16,286 |+ 275 
„ 31 | $7,987 | 481,112 | 23 |8293,364 |+ 335,586 
„ 21 1,615 | ＋ 102 25 40,578 |+ 2,037 
» 213,350 + 106 25 60,131 |4- 3,061 
„ 2l 489 + 36 | 25 12,352 |- 526 
» 18 164| + 19285 3,686 |+ 184 
„ 21 467 + 15| 2 11,096 |- 891 
„ 21| 1,0101 + 172 51 30,929 |- 555 
e B 168 8 36 4,495 

› 19 166 + bj 18 2,019 |+ 121 
» 13 145 | + 5 | 36 4,500 |- 195 
н 21 157 | - 12 | 18 3,055 |- 71 
„ 19 1,334] + 379 | 88 44, 663 |+ 11,281 
» 1.8| 1,451 | + 419 | 38 48,187 |+ 12,265 
„ 13 198 + 23| 36 6,908 |- 752 
„ 21 2,1 + 93 | 13 26,418 |- 518 
x 2l 516 - 31119 10,251 |- M 
» 2l 115] + 6 | 25 3,091 |+ 77 
„ 22 1,171 — 2 12 19,913 4 1181 
„ l4] 11,266! + 129 | 37 | 104,307 |+ 6,972 
„ 14] 32,713 | + 6,650 | 24 | 753,773 |+ 120,058 
„ 20] 7,681 | + 1,611 | {38 | 250,672 |+ 9,856 
„ 21 3111 + 1951 10,606 |+ 979 
„ 21 140 + 19 | 25 2,886 |- 225 
„ 21 | 15,457 | + 1,398 | 25 | 375,072 |+ 28,081 
„ 21 1,781 + 102 12 21,686 |+ 1,609 
„ 13 235 | + 10 36 7,683 |+ 384 
„ 22 7,317 — 182 12 83,814 + 416 
» 13 5,748 + 1,769 | 36 | 168,668 |+ 41,108 
„ 13 412 + 7 36 13,004 |- 200 
* 21 140 - 7 96 3,889 |+ €0 
„ 21 [3.984 - 49 | 25 | 103,186 |+ 351 
„ 2l 691 | + 15 25 18,110 |+ 1,611 
„ 20 455 |+ 11125 11,279 |- 523 
„ 13 635 + 47 | 38 22,088 |+ 9:0 
„ 20| 1976] 4 147) 26 51,174 |+ 3,218 
„ 18 1814 — l| 18 3,171 14+ 5 
p 13 115 — 3| 36 4,660 |- 263 
„ 21 2.279 + 973 | ?5 54,806 |- 2,208 
„ 13 1,895 | + 1733 67,900 ＋ 1,922 
5» 11 822 | + 18 

„ 18 761 + 19 |) 

» 19 621 | + 132 | 125 15,067 |+ 2,374 
8 13 4123 | + 83 | 36 9,119 |- 566 
1 „n | + 281] 25 119,20 3, 10 
„ dI 711 1 36 2,188 |- 75 
„ 22 5,693 + 404] 26 | 145,111 |+ 6,368 
S 21 88,955 | 4 $53, 25 823,571 + $12,474 


Plus 3 days. 


— an 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 
Inc. AGGREGATE. 
Line. Week 8 or Dec. 
ended. E (a) No. of 4 | Inc. or 
жыш! mount. Dec. (a) 
| £ £ | & | & 
Southampton ................ 5 is T TOME MEUS. 
Bouthend Oorporation dead ‘| Sept. 18 ; 561 + 85 | 25 11,432 -= 293 
South Metropolitan ш... „ 13 1,018 | + 504 36 | 29916 + 6,088 
Southport Tramways......... » 13 430 + 77 | 86 11,385 l- 028 
Bouth Staffs... „ 13 1,015 + 69 36 | 32,715 i 3,113 
b'dge,Hyde,&c.,Jt.Bd| | "x D" и WE LK 

Boe port Corporation ка ae Re as 92 а | sce 
Sunderland „ | „ 22 1,416 | + 37 24 36,717 424 
Sunderland and Dietrich: „ 18 | 480; + 56] 88 17,274 | 1,964 
Swansea Trams ёа „ 13 1,905 | + 65 36 33,49 + 9117 
Swindon Corporation ..... „ 18 187 T 10]... Бе E 
Taunton .. „ 13 19| - 3| 36 1.613 — 109 
Tynemouth and District .. „ 13 334 | + 20 | 36 9,419 |- 817 
Tyneside Trams Oo... 18 505 | + 74 | 38 17,731 |+ 746 
Victoria, Elec. Jae ot A ug. 18 737 + 88 oa a 
Wallasey District Council...) Sept. 31 893 + 76 25 33,957 + 514 
Walsall Corporation ......... „ 21 584 | + 75 | 38 19,222 |- 114 
Warrington Corporation. ... -— e" EN se ME 
West Ham Co абсо — „ 19 | 2,145: + 168 | 25 69,508 |+ 1,341 
Weston-super-Mare ........ „ 11 337 + 29 | 36 5,898 569 
Wolverhampton Со. ME no 13 498 | + 25 36 16,655 Ф 1.000 
Wolverhampton Corpn pi „ 18 84+ 29 9 7,965 + 586 
* Worcester ........................ „ 13 317 + 21 36 10,438 — 277 
Wrexham .. „„ 13 12 - 8 36 3,767 |- 65 
Yorkshire W.R. Trams „ 22 1,227 + 410 38 44,130 "T 
Yorkshire Woollen District, „ 13 854 — 70 36 34.519 1.048 

(a) These compa comparisons are with the corresponding period last yi year. Partly 

electrical. 
COLONIAL AND FOREIGN INVESTMENTS. 
м | LAST Price | КАТЕ У | Divi- | BUSINESS 
E | DIVI- NAME. Wed. | YIELD- | DEND | WEEK 70 
om |DEND Sept. 25. ED. DUE. | SEPT 25, 
ELECTRIC vri de fligh-| Low- 
TRAMWAYS E s. d. est. | est. 
5 4/0 | Anglo-Argantine Ord. 2165 on 843—838 | 4 15 6} Ap, Oct} 811 84; 
55 Do. 5} per Cent. Cum Pref. . 512—615 | 4 8 3 Ja, Jul] €45| 513 
St. 67% Do. Permanent 6% Deb. Stock...| 131 —134 4 9 9 Ju, рес| .. — 
St. 5% Auckland Elec. Tràme. 5% Deb. 
(red.) 102 — 105 | 415 0 Ja, Ји | .. oe 

b| 2/0 | Brisbane Floctrio Trams. Татем. 
Ord. ... 81-81 | 217 0 | May. «ed xs 
5| 2/6 | Do. 5 per Cent. Cum. Pref, ...... 48—54 |418 6|My,Nv| ..| - 
St. 42 Do. 4} per Cent. Db. Prov. Сегіз. 96 —100 4 10 0 Ja, Jul |. .. с^ 
St. 77 | British Columbia El. Ry. Df. 128 —133 | 417 6 | Mr, Spt |1894 |129 
St. t% | Do. Pref. Ord. Stock 111 —115 4 7 Mx, № 113 T 
St. 57 Do. 5% Cum. Perp. Pref. Stock.. 104 —107 | 4 13 6 | Ja, Ја | .. га 
40| 447 | Do. 44 рег Cent. 1st Mort. Debs. 100 —103 | 4 7 З Ap, Осі .. 28 
100| 447 | Do. Vancouver Power Debs.. 102 —104 | 4 6 6|Ja,Jul .. s 

5| 3/0 | Buenos Ayres & Belgrano Ord... 44—41} | 8 9 3З Ap, Oct 432 4] 

5! 3/0 | Do. брег Cent. A” (иш. Pref. duc 514 O]Ap,Oct: -.| .. 

5; 3/0 | Do. “ 41— 514 0 | April. . 
St. 57 Do. 5 per Cent. Debs.. ess». 105 —116 4 7 0 Ja, Jul m ze 
St. 57 Do. 6 pied Cent. 2nd Debs. (red. ) 100 —103 4 17 0 Ja, Jul Bs 
St. 5% | Buenos Ayres Elec. Trams. (1901) | 

Ltd. 92—97 |5 8 0 Ja, Jul - 
10 | 54% Buenos Ayres Grand "National E 

per Cent. Pref. Debs. 99 —103 | Б 7 0 Ja, Jul vis s 
100) 6% Do. 6 per Cent. lat Deb, Bonds..| 100 —105 5 14 6 | Ар, Oct 103 vs 

5 4/6 5 Tramways (1 to 137 mos. 04—78 5 8 6 | Мг, Spt di 78 
100| 9/6 Do. 4071 Cent. Cum. Pref. 6 — 5} 411 Ja, Jul 6 s> 

1 47 st Deb. Stock (red. jx 10: —106 4 6 0 Ja, Jul 
83. oe e Electric Tram Shares 14 — т "р, А ee ее 
.. | 5% ошоо Tr. & Ltg. 5% Ist Mt. Db. 95—08 |6 2 O| My, Nv xs 

l| 6x Havana Elec. Ry. Con. Mt. 57 

$1,000 50 year Coup. Bds. . 82 —87 | 515 O|Fb,Aug s 
190 5% | Kalgoorlie Klec. Trams. 5 per ‘Cent. 
“ A” Deb. Stock . . 83—98 |5 6 8 Ja, Jul - 

b Do. 6 per Cent. "B" Ditto . 77 -8l 7 8 0 Ja, Jul. T 

5 1/0 | Lisbon Elec. Trams. Ord. ......... 1 —1] 4 0 O July е T 
100 97; Do. брег Cent. Cum. Pref. 1—1à |416 0|Ja,Jul| > T 
St.] 5% Do. b her Cent. Reg. Mort. Deb; 95 -95 |5 2 QOjda, Jul vs 
St.| 57 | Madras Elec. Trams. 57 Deb. Stk. 96 —t9 f 1 0 | Ја, Jul - 
St.] 44% | Montreal Bt. Ry. Sterling 44 per 

Cent. Debs. (1922) • —＋—*2ã3ã»é32„ù— 101 —103 4 7 6 Fb, Aug ee ee 
St. tZ Perth E. Trams. Ist Mt. Db. Stock 101 —105 | 4 15 0 Ja, Jul . oe 
..| Su | Sao Paulo Tramway, Light & Power! 
Co. $100 Stock .... 115 —12),6 13 8 ы, у " 
..| 6% | Do. 5 per Cent. Ist Mt. 8600 Db| t82—t52| 5 5 0 Ju, Dec, 941 | .. 
ELECTRICITY SUPPLY. 

А 8/0 Adelaide Elec. S'ply Co. 6z Си. Pr. 44-5 б 0 O Mr, Spt. m 
10, 4/83 | 5 S. & T. 64 Cm. Pf. £8 hd. 74—8 6 0 0 > ; me 
St. 417 | Do. 4| per Cent. Deb. Stk. (red.)| 94 —9) | 413 9 Ja, Jul а 

P; 6/3 | Calcutta ес. Supply Ord. (1 to 

h езш-ез): 6 H 5 3 3 Ap. Oct ee 
5 2/8 Do. (80,001 ts 100,000) 64—7 s s = 
50 5% | City of Wellington Elec. Lt. and 
Power 5 per Cent. Reg. 1st Debs. | 50 —53 | 414 3 Ја, ЈИ |. 2 
5 . Elec. Ltg. & Trac. Co. of Aust. 6 
per Cent. Cum. Pref. ... ane 21— 22 T Fb, Aug. 22 
St. 5% Do. Брег Cent. Deb Stock. 852 — dv] 5 11 6 Ju, Jul | . 
Bt. 57 Elec. Supply Co. of үшөп рег 
Cent, Ist Mort. Deb. 94-86 5 4 0 Ja, Jul bs - 
St. 6% | Indian Мес. Sup. & Trae, Co. Deb. | | 
St. Rd. Prov. Certs.. 101 —1(4 5 15 6 Ja, Jul]. es 
1, 0/32 ` Kalgoorlie Elec. Power & Lig. 6 
per Cent, сш Prei 11 12 Ap, Ос И 
St. 57 | Madras E. B. Corp. 5 per Cent. ` | 
Constn. Deb. Bt... 94—97 |5 8 0 Ap, Oct|] .. А 

1 0/6 | River Plate Electricity Co. Ord. —1 3 6 9 apri.. 8. „ 

1 12$ Do. 6 per Cent. non-Cum. Pref... &—1 6 0 0 May 
St. 6% | Do. Б per Cent. Deb. Stock. 95 —98 |5 2 0 Ja,Jul| .. | .. 

5 3/0 | Rosario Elec. Co. 6% Pref. (1-20,00))) 5 —dh |5 9 6 Ap, Ом 5, Е 

5% Shawinigan Water & Power 5 per 
Cent. Bda., Бегїр_..................... 99 —1017| 4 19 0 Ja, Jul 100 | S9} 


* In calculating the yield, allowance hae been made for accrued. intercst but ne not 


tor redemption, 


t Ex Dividend, 
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E ... ME 
О ELECTRICAL COMPANIES’ SHARE LIST. *** 
Divipenp | BUSINESS |ы ат . ——— — — 5 Divipgyp БЕМА 
Last; . YIELD | ҮЕ т 
— — . Price | RATE % | pivipenp NR E Div. NAME. Sept. 25. вр | DUR н 
i |Last NAME. . A DUX. REPT. 28. квр aes Lin. 
JV ĩðâv сзсз. Нер ннен) | „ELECTRIC MAKUFACTURING, 424. е.а etes 
ELECTRICITY SUPPLY. 2 c „ "ael fes | 1651 ел Electiolty Meter Ord. ыыы ATA 3 0 pat 
] 8 От4.. 0 = 103 6 10 ar, р 1 07} Do. 62 C vm. oc cee cee % вов ооо J us ' Б 0 0 А ril Oct 3 : 
10, 5/0 55 шы Poole Е саар, —1 (41 4 8 0 ү Aug ue zm 1| 9/44 | Babcock & Wilcox Ord... e $i T n б Pri, Oet 3. 3. 
t Do. 4 per en е %%% өе» = 8 17 0 е ug se i x 2 E 
CC са р срне E 
0. рет = 5 5 ril, Oe ee ee f... - р 
"s "Д Promiey E 55 па коже oe e8 100 |410 0| Мау, Nov} .. .. cas 403 Do. ire Bae Mort. Deb. (red.) 101 --104 : : E n а an 
St. 432 Bo Ord. 7-8 6 5 0 March... | ej | St.| 4 4| British TEoms'n-Houst’n 44% Jst Mt.Db. #6 —t9 | Feb’ jus =n 
546 Brompton Ce ensingte VV 71— 1 45 d ke гар „ British Westinghouse 6 „ . | E =н 6 15 0 Jan July FE. 
3/6 | Do per Се e9soceoss 6 ово өөө ces _1‹° 18 0 une ec x — 1 oe t. M rt. De ock | — Ж 
Ze 47 | Central Elec. Sup. Co 41 Guar.Db.Stock 1853 $ 3 0 Feb, Aug | k | St. 4X E т кш Борна Е -3 | = 3 | Маг... | 

b. 2/6 о End & СИу)ЕІ 8 dit tee x 18-32 516 0 Peu Aog "uon 2 .Do. 6 per Cent. Pref. non- Cum. - e à өз 85 ( ` 1 6 Mar Ben 

b; 2/8 o. 43 рег Cen 06-99 4 1 0| Jan,July | .. | o 35 р 44 тег (ent. Регр. Ist De ос = | ] 

b. Stock (red.). Jul e| oe H| SEI 43? o. Т 8 —71 6 7 0 Jan, July .. 
86 2% | Do. Chy Undertaking 135 Cm. Pret Эс |6 2 6 | Jan =e St. 4 Do. Terpetual 2rd Deb. Stock ..... | #619 0 Jun, July yi 

Б Do. City Undertaking 44% Cm. = 5 в 0, March | os | $3 Cable Con. Ord.. а 9 i 

b 20 {Chelsea Electric Supp ply Ord. . . . . . . .. | ы! 4 5 9 June, Dee... 5 00 cruci ECCO. Pref. 61-53 4 7 : га. Jul 
0 500 City of London Electric leer 1214 |6 0 0| мыш вео То. ad pes Cone tet Mort Debs Hd vmi 5 12 HE 1. 

5/0 City of London Electri —12 5 0 0 Jan, July | .. | æ 9 Ae -Kellner Alkali Co... . . . run і 

10 6, po ie CR Mr E 12 с 4 0 0 | June, Dec |122} | tice 42 Саа per Cont. Jst Mort. Deb. (red.). 57 is Н E. : MAN. W 
BC| sd De. (i per Cent. ond Deb: Stock а 57—100 | 410 | Jan, 10 00 e Chadburn’a (Ship) Telemaph Ord. ...... F 

| 497 Do. 43 per Cen iet 5 6 8 ргїї, Сс ve | шу : Cvm. Pref. ............... тув | я x 
E „„ D (4-4 “Жылы: April, Oct ü andas vi * e Co. (Nos. 1 to E: A zm „ hae 

5 57 Do yer Cen Supply Ord . 061-73 6 9 0 eb, Aug 100) 57 Do. 5 per Cent. Ist Mort. Debs. —1 6 3 0 Бері 2 
10 4,0 County of Iondon Elec. Fup pply съ 10—11 5 8 6 | Маг, ері | .. | .. 80 Dick, Kerr & (0. Ога. . M—)8 13 с 

Do. 6 рег Cent. Cum. Pref................ Е 4 2 9|Jrn,July| o] .. 5 2] t. Cum. Pref. . —. 1 —4 | 4 pt. 
a 470 Do. 412 Deb, Stock (ali pen (red.)... 28 ay 411 0 | May, Nov | 99 es b, 0/7} 505 7 PC 5 1 Be 101 —104 4 6 8 Jamdar 
86 4 д olk * Т И |5 2 s April, Ort а. Bt 26 Edison & Swan United (*A" Eh.) (£8 pd.) pui | 1 T 6 Feb. Aug . 
6 | Folkestone Ele * = 4 11 ar, Sep eo 2 MUR = › 
LR Cent cin Be nn бш |AN o| Reo dag | | ГУЕ De Viren LL T 8 MEE E 
ї 4 8 eb. Stock (red) —*2ũ7⸗4 2 " 640 pril, Oc ja * : t. 2nd Deb. Stock... — : 
E ae CH. Hove 1 Lighting Ord. one Ж оа 4 5 8 0 | Feb, Aug] e| .. | 5 40 | bo. Bier Klee, Corp. Ord 4—1 10 0 0 . 

5 5/0 | Kensington & Knightsbridge Or 61- 7 4 5 9 Jan, July | .. | .. t 43 Do. 6 per Cent. Cum. Pref. . 13-2 11 6 Jan, July 

es 35 ber Cent. DO. Be (red.) . 94-97 |4 1.0 ү "UC ЛЕ Tm Do. 4)rercent. let NS eh Deb. b. red.) T : 5 au July 

| 4% о. 4 per Ce T | e Construction Со = 3 x . 
8 5 „ G Rati i (9-162 318 0 | April, Oct| . .. р 2. Po. T rer Cent Cum. Pref. . ..... 9-14 ШИ : 

: Co. (Joint Station) 4% Deb. Stock (red.) 15-74 6 5 0 Mar,Sept| .. „ St. 7 er Cent. Perp. Ist Mort. L ebs. 77 —81 4 17 9 June. Dec И 

3 2/4% London Blectric Supply „ 64-49 6 6 0 Маг, Sept oar 4 16 50 би 1 Ficeitie (1900) 5% Cum. Pref..| 8—£4 4 4 0 Mar, Bert : 

5 3,0 ve ya bade heals Еее „ 92 4 7 0 Jan. July MI E 70 Го. 4 per Cent. Ist Mort. Debs... ...... 92 — 96 6 2 6 Feb, Aug 
Bt. 3% | D MISES e Bae. Оез. „ 2251 6 1 6 M5 Gu a 4e t б Ke Telegraph V 5 4 2 0 Feb, Aug 

j SM olitan А — xi 10 0 an, July 12 i t. Pre — | 

; 18 5 Do ^ P COL DOE LE Mort. us 4 4 0 June, Dee e 2 155 i I Conk Jet Mort. Deb. Stock’ 1054—1074 4 5 o on ni 1 

St. 447, ре 25 Peron Stock 1st Mort. 18 291 317 0 Jon, „July ) ЭК 1100 90 India Kull ber, Gutta Ге, з Wrks. 144—254 4 9 6 | April. Ot 8 
$ er Cen a 411 9 | June, Dee ES t. Debs. (r E i i . 
105 ЕЁ Midiend d Eler, ет e Lp Gia (ERE 210 "9 a 417 0 Feb, Aug tt RE 12 . „ Ltd. Ord. ub ч 0 May.) Кот À ë 

10 6% | Newcastle & Dist. Elec. Ltg. Od. (& paid) 98 -£9 4 11 4 Jan, Julß ß | ) fi Do. бүет Cent. Cum. Pref.. —— tea | 414 0 ae July aa 
100 "no Do 4 per Cent. Deb... 86 | 6 3 0 Feb, Aug — T St. 0/1} To. 4) per Cent. Perp. Deb. Stock | 08 —t6 | ’ oe 

5| SZ | Newcastle Elec, Supply Ud л 14. q. 5.—6 417 7|Feb,Avug | .. | .. 1 А Fimplex Conduits Ord. . a 1 ee . me 

b 67 Do. ö per Cent, non Cum rei 1907. 97 -{8 4 2 0 Jan, July ej "s lc. ( per Cent. Cum. Pref. мулш. b 519 qo MEA S s 
100 47 | Го. 4 per Cent, Mort. Deb. re = | Mar, Aus 12 19/0 | elegi: ph Construction & Maintenance 31 —32 3 18 0 | Jan, Joly 

1 3% De ap Counties Elec. Sup. . 97 —§9 4 7110 | Jan, ау Tt) a6 мй То. 4 рет Cent Leb. Bonds (1009) ... f- 1023 6 7 6 : E 
100! 447 er Cent. Deb t E 11 12 7 10 0| March : dud D 1 10 | Vickers, Sons & Maxim, Ltd., Ord. Ex 4 5 6 M 
00 470% Notting Ad Electric Ога... 55-6 ' 6517 O0 March ..| .. | .. A 10 Lo. b yer Cent. non-Cum, Preference 15— ‚4 9 6' . n 

6! 2/6 10xford Electrio Ord. . ашыны £5 2-97 14 2 61 Jan July | ..| .. St J Го. 6 per Cent. non-Cum, Preferred | 19 —112 | 816 6 June, Dee M 
Bt 47 | Do. 4perCent. Deb. Боек... {5 ER 1455 Оу АШ seit ае BEDR тооло гес Cents ee Mor DD. SE (fed) 10: 8-101) асс шк 

61 5.0 | Bt. Jam es & Pall Mall Elec. Ord.......... e 417 6 | Feb aug 100, 42 | 10, ITT Jan, July 

N Do: Si pe “Gent. Deb. Stock (red) -| 6-1 | 317 0 Ye 2) | .. 4 2.0 white eco. D per Cont Com: Fre (mit Apr. Oct 

/ „ — e. = os | & Robinson Or m did 
35 me єн Markets Electric OUP: Ord... 1 5 6 0 Feb, Aug eal ces { у ye per Cent. Cum, Pref. ex 10/6 in Apr, Oct. 
St. 4% Do. 4 per Cent. Deb. Stock v Ord... 71- 28 000 April.. 2 A үе шк Certs. for arrearr. . . „ 80—44 5 0 0 Мау, Nov ..'.. 
5 3/0 | South J oncon Electric TE Bowe Ога,...... 6—3 3 6 9 e Do. 4 per Cent. Ist Mort. Debe. a 76 80 
0/6 South Metrcp'n Elec, Lt. & Power кп, 1-] 519 0 | Teb, Aug — | ICC 4% | 

lost Do. 7 рег ent. Cum. Pref... 100 105 4 7 6 April, Oct.. dices .— TELEGRAPES. 5 
St. 437 Do. ap is Db. Stk. Rcd.. T 17—54 8 18 0 April, Oct | .. ell Кее Telegraph... isis S —84 6 20 | June, Dec 5 
Б 9/6 | 55 ас Supply Ord. ene 2-8 8 6 9 Api ort E M 1100 52 | Do. Брег Cent. Lebs. пей.) . Si 18 Es 6 7 0 FMyAg are 
b 9/6 Do. per Cen . eb. .. 24 7 |4 12 9 | April, Oc es e Anglo-American „..,............ —— és = 6 16 и FMyAgNI 

: ег Cent. Ist Mort. Deb... icis: «5 Dar, Sept Я Бї. 16/0 g . . X2 —108 y » 
St. 49% | Do. 43 per ee Suc Ord. vn f) 9 вво , Н sb]. St. 80% Do. Preferred ....................... dus b leg $12 0 кмга | 
bi 5/0 | Westminster Elec. Бир. — 4 2 0 Jan, July Y Aet bo. Deferred ........... ә....... эз... W- 5 6) 350% : 

b 2/8 | Го, 4j per Cent. Cum, Fref i | E { commercial cele ч pene Cont. Leb. Sti. e T 915 0 Fel Ave Жи 

| q ( ba Sul marine Or —L—— * 2 14 i b, Av 
ELECTRIC RAILWAYS,1RAN.WAYS,&c. 4 в 0 | Jen, July | >. | 10 10% To. Tieference 10 per cen. 11361 | 5 10 6 m D 
St 47 Pakcr St. & Waterloo 4¥ 2D is eU | ug i 8 7 0 | ? pril iid . 90 2%/0 Direct Spanith ое 18175 нө көн р E | 8 5 6 | ra Out 

1, 1/0 | Bath Elec. Troms Pref. Ord. i-i 15 5 0 Jan, July | ii iH b 5,0 | 10 10 per Cent 91 heres hte Cae 1с°7-163% 4 7 5 Jandus y. 

1 0/6 | Го. б rer Cent. Cum. Pref... ay.) e3 ti 42 6 | April, O| ++) - 5% 402 Го, A ed Bistes Cabe FF 
St. 44%; Го. 41 Jet Mort. Deb. MIN Btk. £4 -97 |413 0 Jan, July | *- | 20 0,6 Dieet R cat аа Cobic Ho ia Db. rd.) 100 —loz |4 80 АИТ iS 
i d PO T WII T adt 14—14 4 8 0 Feb, Aug = 2 160 As | Piston: Ordinary o ения 123 ms | 0 is с УРУТ 8 
10, 99% | Fristol Tramways n t4—9 4 811 * s St. 0. Pref. Stock 86 — 
an то кы Feb, Aog V be a cent More Deh stk, . d) ad ds | $$ 6 dio fl 

4 о, er Ce өз —— 22 T une, Dc : {; St. 4X МЗ» = 
ДА d | Fritish Electric Traction Ord.... enol oar 9 4 6 Feb Aug 8| @ 1G) 2/6 cod соза Stock сў Коше 8 16 с 1 

10 57 N el Debs. ..... 100 — 108 оова n St. 4% E si п 8. African 4% Mort. ‘Deb. 1909 98 — 100 4 0 е Nov 
St. b понео егсен. T DR. Stock... 58—61 5 11 0 May, Nor 7 08. 100 4x ' Lo Ua Mauritius Sub. Debs. (red.) .. 1601-1024: 3 18 0 10 Jul $ 
Bt. 42 Го. rer Cent. 2nd Stock. е (8—66 5 8 0, Feb, Aug 44 eg 25 4% G.N. (cf Copenhagen), with Coupon 71... 34 —86 619 0 Ten d 
Bt. 7 .. 88 0 4 9 0 | Feb, Aug | 9 43 | 1050 | £N. & Eeimuda 14% Ist Mt. D Db. b. (redi) 100 —102,4 8 0 June,Dee ji 
St. 47 Do. 4 yer Cent. Pref. Stock ............ 47-50 8 0 0 Feb’ 4 100 44% zi 15 1 E И 55 —57 5 14 0 Mey, Ko 
St. Го. Deferred Ste 102 -165 8 16 0 Jan, July ae os 25 12/6 ^ i TE aues Common 54 5 0] Bor. B 19 0 va n 
100, 4% pee І X Pason & Hmpsid P ber bu sin. t) —f4 |4 15 6 Jan, 1 Oel p 00 71 | Do. "he apa f ИЕТ 6 11 | 519 0 a | 

| 4% 1 Charing X.Euston ‚ 43-463 5 2 April, Oct, -- 100 | ss Teleg. Со. оо. —-18 | . | Des! жле 
К ) 8 19 0 | April, „Оа | TP bd 47 Facies Mii dod рів. тей) ПЕ e. 
100 4 о Per сеп Соп. Ord. . 45—47 41 STE XC ^ | West Af. ican Telegraph Saree HA | “М Y 

2 City & Fc cth London Bly. Co —119 4 4 0| Feb Aug | | . 140 4% | Wee ene JIR 3 12 9 May... 
st h Do. Б per Cent, Ретр. Pref, (180) 1. f Feb Au 33 ⁵ 86 0 о шй 
St. 55 ! Го, (901) ( 9 9 9 9 9 3 „ Rt 113 2116 | - 18 ^ T AUR aci ee 2 47 Wert India & Isnama .. aveo der iesus 11172 l 7 15 Ü | May Nor - 
St. 5 г "ent, Perpetual Debs. ...... 1.2 —)05. ау, = 8 Do. 6 er Cent. Ist Pref. . » oe May, Хот + 
4 Do. 4 per (ent. Perpetua 3—14 |4 6 9 Feb, Aug 1 8/0 PD — ШШ = OC Y В 
30 o тало саней ттара, (1000) С. Ора. 1212 4 7 6 Кер, Aug VV e. fy —18 418 0 . 
Го. 6 per Cent. Pre —1 . „ Leb. Aug | t| lacy ру — 13 —131 5 | 

10013 Gt. Nertbein & City Rly. Pref. Ord. ЧА ы 5 34 0 Feb, Aus 10! 3,0 V estern Jelegray 1921 b. Block red.) . 100 —103 3 18 0 June, ре 
10 4/0 | G. Northern, Piccadilly & Brompton Or 88 — 05 414 ((Jan, Juy | -- | .. St. 4% Po. dyer Сеш. De р | 
St. 42 Го. (per Cent. Deb. s 4jLb.St 98 — 101 4 9 0 April, Oct ed TELEPHONES. - | | | 
Rt 43 Hastirgs & Dist. Elec. Trams о. Р 11 < 19 7 4 0 Маг, Sept ee "T l h. Coll. Trust| | 
м. vB Ord. wer Фееоеове, 665 Б t Е » ! до, . Amer. Telephn. & Te ер 7 0 | Jan, Julr 
0 68 | Do! 6 per Cent, Pref. „ TT { i 1 jan July : А | * Wee сек эй. Db b. В. г —102 | ^ 18 0 Mar, Sei 1 

Н 5 — Erg T t Mt. Db. = ust. 
st da A 48 rer Cent Deba, per int. rci 1-18 6 Маг, BEBE же чел 5% Жн терда | 1% 4 14 б Auger 
1/3 of bane -71 5 12 un, July | e: | e JB eph d.. 5 im | N . 
b. Az, Do. 4 per Cent, Deb e, eee e ЕҢ ы 

" b$ Tancs. Utd, Trams 7.9 8 | Fe ug T ee 1, (/6 "Y —.— 10:4—1074 5 Чч, 

% о Са аро Маа ИЕК НЕННЕ 

10 57 По. Б рег Cent. Pr өө {5-27 412 0 | Јар, July an cn St. 6 lo. let Pref. — 14-123 4 bet. , 
НЕЗ ЯЕ ^ ES neto ben e Vd; 

е 50 йы ae Mort. Deb. Btock | t9 - EG 413 dE AUS nea ЛИ ; | De. 6 per Cent. non-Cum. 8rd Pref. . 1-1 Jupe lec d 

4 Do. 4 yer Cent. Jst Mo — 224 = eb, Abg.. b 2/6 | Ро. бр t. (red. о -15 3 11 6 L4 
BC, iE | Mersey Con Ond. Block ences %%% Кы БО С: 4 pe ntent. Lieb, Btock sea ~ 01-103 312 6 Apr 
dt * Do. 3 yer Cent. Кер Det. k Яз vy ее April.. 21 e St. 47 n — * 11 172 5 6 8 і xt 
PON RU LE or a тИ вво Feb dug % EE » 1.14 410 0 Av 

Tom ee MC ene Do Stock 1... ES ne 94 —97 418 0 „ кы ae A Ter Cent. Жей, Deb: E ИЕ 

о. — 15 es н etm * St. А | A B - . 

i * | New TERES 6 per Cent. 4 Fret. 1- Y 8 0 0 April. Get MED | Ct. 4ay Telephone e РУР Db.st с. т GIS 6 duty M 
YT Potteries Electrie liaction Ord. ......... | 1_% 618 о Feb, Aug, . . p % United River Plate bie. essi 6-b 411 o June, 
3 0 Е © Po. Брег Cent. чү зы in oe | di 78 411 9 May, Nov . b 2,6 lo. ber Cent. Cum, Pre - | | 
4i о. 44 per Cent. De ск. t b. A 2% е | | 
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E a — 
Electric Power in Building. 

THERE still remain many possible fields for electrical 
power practically untouched. One of these is in connec- 
tion with the erection of new buildings. Where mechanical 
power is required—for example, in working mortar mills, 
&c.—recourse is usually had to steam, but an electric motor 
would probably be found more convenient, and might also 
be used for driving а saw when required. It is, however, 
in connection with the actual building operations that 
the greatest saving might be obtained. For example, the 
bricks might be quickly raised to the level where work was 
in progress at a practically insignificant cost, the output 
of the motor not being limited by any Trade Union to a 
certain number of bricks per day. Probably the best 
instance of the use of electric power in building opera- 
tions is recorded in a recent issue of the Western Electrician. 
In the case referred to over 1,500 H.P. of electric motors 
is being employed in the erection of à large building in 
Chicago. 
derricks, belt convevors, wood-working machinery, «c. 
the necessary current being obtained from the street mains. 
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Motors are used in making concrete, and for 


Price ӨтХРЕМОЕ A* 
Abroad 9d., or 18 cents, or 900., or 


| Electric mains very often follow new buildings, but there 


would possibly be considerable benefit to all concerned if 
they could precede them, provided the builders could be 
educated to see the advantages of cheap adaptable power. 
Rail Corrugation. 

THE information contained in Mr. A. L. C. FELL’S Paper 
on “ Rail Corrugation,” read last Friday before the Muni- 
cipal Tramways Association, is very valuable, and we 
doubt if such a complete analysis of the possible causes of 
corrugation has previously been compiled. One of the 
most interesting points brought to light is that con- 
clusive proof exists of the presence of corrugations 
in the rails as received from the rolling mills, and Mr, 
FELL's experience shows that it is of considerable benefit 
in warding off trouble due to corrugations if the rails are 
ground smooth with carborundum blocks previous 
to their use for traffic. If the grinding of all the rail 
joints were carried out at the same time the smooth run- 
ning of the cars would be more easily ensured, and con- 
siderable saving would eventually result in the repairs 
and maintenance account. Apart from the question of 
surface alignment, there is the question of slackness in 
rail joints—a trouble which does not make itself felt 
during the early years of а tramway, but if each joint were 
re-tightened at the end of about six months’ running, the 
outlay would probably be fully justified after a few years. 
As regards rail corrugations, however, which seem to he 
prevalent on all the lines operated by the London County 
Council, though evidently to a varying extent, the sug- 
gestions made by Mr. FELL for minimising their production. 
will prove of value to tramway managers of systems where 
a less frequent service necessarily causes the corrugations 
to be longer in making their appearance. 

Electricity Supply in Small Towns. 

PowER supply companies have, not unnaturally, looked 
to the smaller municipalities and urban districts for pro- 
viding a load for their plant, which is usually composed of 
large-sized units with consequently lower capital expendi- 
ture per kilowatt and more economical running costs than 
could be obtained with plant of small capacity, such as 
would have to be installed in the case of sinall municipal 
undertakings. It seems, however, as if the craze for 
municipalisation is still destined to hinder the development 
of the lurge power companies. Thus Wednesbury Corpora- 
tion, who are at present obtaining their electricity supply 
from the Midland Electric Corp. for Power Distribution 
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recently applied for sanction to a loan of £10,000 for laying 
down a complete plant, and the Local Government Board 
inquiry has been held. The Power Company naturally 
opposed the Corporation’s application, and pointed out that 
if sanction to the loan were given there would be three 


undertakings with power to supply electricity in the 


borough—the Mond Gas Co. being the third. Under such 
circumstances there does not seem any necessity for a 
municipal power station, even taking into account the fact 
that it would have the advantage of commencing opera- 
tions with the existing load on the mains, which are owned 
by the Corporation ; and, although such competition might 
be welcomed by the electricity consumers, it could hardly 
produce very satisfactory results for the ratepayers of a 
town such as Wednesbury, which offers but a poor field for 
lighting. 


— — 


Willans & Robinson (Ltd.) 

DuniNG the last few years there has been a pronounced 
change from the previously popular policy of using high- 
speed engines, partly because the generators now in use 
have increased to a size at which the difference in speed 
between a high-speed and a low-speed set is much lessim- 
portant, and partly because the sizes in general are such 
that the steam turbine offers marked advantages. This 
change in policy has, no doubt, been one of the chief causes 
of the financial difficulties in which Messrs. Wiilans & 
Robinson (Ltd.) have found themselves in recent years. 
We are glad to note, however, that this period of depression 
is passing over,and that the shareholders, who have through- 
out shown confidence in their directors, now find their con- 
fidence amply justified. The profit balance shown by the 
half-yearly accounts is not a large one, but it places the 
company again among the dividend earners, and shows the 
outlook for the future of the company to be full of promise 
for a return to its former prosperity “Willans and 
Robinson" is a name which stands for good design and 
good workmanship, and we are heartily glad to record the 
improvement in the company's finances. 


Oi 


Finsbury Technical College.—A new wing of the City and 
Guilds Technical College at Finsbury was opened on Wednesday 
afternoon last by the Lord Mayor. This extension will enable 
the instruction in mechanical engineering to be carried on 
entirely within the college; previously work in the drawing office 
and physical laboratory was conducted in temporary buildings. 


The Blectrobus.—There are now regularly running on the 
somewhat exacting route from Victoria Station to Liverpool- 
street, London, four electrobuses out of the six owned by the 
Electrobus Co., and we understand also that within the 
next few days several additional omnibuses are to be put on the 
same route. The trials made with Tudor accumulators are 
stated to have proved very successful, and the omnibuses now 
make four journeys per charge. The public are attracted to 
the electrobus by its smooth and noiseless running, and there 
is little doubt that the days of the very noisy, very smelly 
and very jerky petrol motor omnibus would be numbered if 
the commercial practicability of the electrobus could be 
demonstrated. 


Cable Interruptions. Date of Interruption. 
Garachico (Teneriffe)—Santa Cruz dela Palma.. July 12, 1906 


Brest— Dakan July 22, 1907 

Grand Canary Lanzarote Sept. 18, 1906 

Midway Islands Guam Sept. 22, 1907 

Fort de France—Paramaribo ................ Sept. 26, 1907 
— — — — 


Gyroscope Train for India.—It is stated that Mr. Louis 
Brennan has received a grant of £6,000 from the Indian 
Government towards the cost of experiments in connection 
uie mono-rail car (described in The Electrician, Vol. LIX., 
p. $72), which he is building for use in India. The War Office 
have allowed Mr. Brennan to use the Brennan torpedo factory 
at Gillingham for this purpose. 


Field Telegraph Lines.—A small book, entitled “ Instruc- 
tion in Laying and Maintaining Field Telegraph Lines,” 
forming part of “Instruction in Army Telegraphy and Tele- 
phony,” has just been issued by command of the Army 
Council. It is divided into three chapters, the first of which 
is entitled “ Laying Field Cables,” and comprises information 
concerning rate of laying, details of laying, cable drill, pole 
crossing, tree crossing, bury crossing, reeling up, &c. The 
second chapter deals with the erection of air lines, and the 
last one with the maintenance of air lines. 


Electric Omnibus Service in Paris.—According to the 
Electrical World, the Municipal Council of Paris has decided 
to let the omnibus service of the city, provided the conces- 
sionaire will employ electric carriages, charge 10 or 20 centimes 
according to distance, appoint fixed stopping places, and pay 
the city 44 per cent. of their gross earnings. Moreover, the new 
concessionaire must give their employés a share in the profits, 
but not by way of an increase in salary. The share is to be 
paid into two funds, the sick and benefit fund and the pensions 
fund, the former of which will also receive contributions from 
the company of 6 per cent. of the total wages paid, and from 
the employés of 2 per cent. of wages received. Salaries are 
to be paid by the month. The minimum wage is fixed at 
£6. Each employé is to have four holidays а month and 10 
consecutive days' leave each year. 


"Siam Engineering." —We have received a copy of the 
second number of this periodical, which is the journal of the 
Engineering Society of Siam. Several of the Papers recently 
read before the Society are published in this issue, among 
them being one on “ A New Method of Railway Traction," by 
Mr. E. Gollo. This new method consists of an adaptation of 
the ‘“petrol-electric” idea to main-line working. A turbo- 
dynamo supplies current to electric motors which drive the 
train wheels through gearing in the ordinary way. Theauthor 
has taken the opinion of two eminent Italian professors, who 
inform him that “the idea is very good and practical” ; but 
we are afraid, in spite of the author's hopes, that this system 
will not be taken up by English railway engineers. Notwith. 
Standing the high-class subject matter, we regret to say that 
the general get-up of the paper is somewhat open to criticism, 
and there are a large number of typographical errors. 


Opening of the New Gerrard Exchange.— The adaptation of 
all telephones within the London area to the central battery 
system was further extended on Saturday last by the conver 
sion of the well-known Gerrard (London) exchange and the 
transference of the exchange to a new building. This change 
over has naturally necessitated much preliminary work, ш 
has involved a visit to every subscriber's instrument in order 
that the requisite alterations might be made. The new 
subscribers wires were connected in parallel with the old 
exchange and worked for some days previous to the change 
over in this manner. The actual change-over, which took 
place on Saturday last, only occupied about nine minutes 
and consisted in disconnecting at the old switchboard and 
then pulling out special wooden plugs, which had been 
temporarily inserted. Connections to the new equipment were 
also made at the other exchanges, and the whole system Was 
then tested before being brought into the public service. 


British Weights and Measures Association.—We have 
received a pamphlet from this Association entitled "Third 
Annual Report." The actual report, however, takes up a very 
small space, and the greater part of the issue is devoted to 
editorial notes and to excerpts from speeches and articles 
which may be taken as favourable to the objects of the Asso 
ciation. Two cartoons dealing with the rejection of the 
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Weights and Measures (Metric System) Bill afford pictorial 
support to the Association's ideals. Great prominence is given 
to the statement, made by Sir David Gill in his presidential 
address before the British Association, that the metre is only 
an arbitrary measure and has now no claim to be regarded as 
a natural standard; while some suggestions by Mr. Howard 
Cunliffe, Chief Inspector of Weights and Measures for the 
county borough of Smethwick, for hastening weights and 
measures reform, are freely commented on, and in some cases 
endorsed. A list of the principal donors and subscribers to the 
Association is also given. 


Electricity Supply in Paris.—In a leading article which 
appeared in our issue of June 21st we commented on the 
position of electricity supply in Paris, and stated that a com- 
pany was being formed, under the control of the municipal 
authorities, for the purpose of supplying power throughout 
the city. According to L'Electrieien, this company has now 
been floated and will work to a concession granted by the 
city of Paris on March 21st, 1907, or to any modifications 
of this which may be made from timeto time. The concession 
is granted for 99 years. The capital is £2,000,000 and 


is divided into 200,000 shares of £10 each. These have 


all been subscribed and a quarter of the total amount has been 
paid up. The financial year is to begin on January 1st and to 
end on December 31st, but the first term will consist of the 
time from the actual registration of the company to Decem- 
ber 31, 1908. "The net annual profit will be appropriated as 


follows: 5 per cent. will be placed to reserve, and the share- 


holders will receive up to 4 per cent., such dividends being 


increased by any further profits, provided that the City Coun- 
cil does not exact a further payment, in pursuance of its 


powers, beyond that already agreed upon. 


Relative Floor-space Required by Turbines and Recipro- 
cating Engines.—In a recent number of L Industrie Electrique 
Mr. Dixon gives an interesting table showing the floor-space 
per kilowatt installed at certain generating stations, where 
the boilers are arranged on floors above the ground level. 


The table is as follows :— 


Desoription of prime 1 


Generating stations. mover 


8q. metres floors. 
Long Island (New York) .. 0°12 Parsons’ turbines.... | 2 
Port Morris ( „„ ) 0-12 Curtis turbines...... 1 
Manhattan ( ж i 0°18 Reciprocating engines; 2 
Rapid Transit ( m card 0:21 is m 1 
Chelsea (London) .......... 0:12 Parsons’ turbines.... | 2 
Metropolitan (New York).. 0-115 | Reciprocating engines 3 
Kingsbridge ( is. OLG 0:17 u^ Б 2 
Waterside, Old ( „ cs 0°09 3 " 2 
Wateraide, New ( "n 0:07 Turbines .......... 2 
Edison Co. (Boston) ........ 0:22 Curtis turbines...... 1 
Fisk Street (Chicago) ...... 0:22 1 ТУТИ 1 
Bow (London) ............ 0:26 Reciprocating engines | 1 


The volume occupied per kilowatt varies from 3:8 cubic metres 
(Port Morris) to 8:9 cubic metres (Rapid Transit). 


Engineering Standards  Committee.—Following on the 
specification for Steel Bars (for use in automatic machines), 
which was published some months ago, the Engineering Stan- 
dards Committee have issued a Specification for Copper Bars 
(for use in automatic machines) on somewhat similar lines. 
Copies may be obtained from the publishers, Messrs. Crosby 
Lockwood & Son, or from the offices of the Committee, at 
2s. 6d. net. The material for manufacturing the bars is 
divided into two classes, A and B, depending on whether mecha- 
nical tests are required or not. It will be remembered that 
in their specification for steel bars no mechanical tests are im- 
posed on hexagonal bars of less diameter than 8 in., or on round 
or square bars of smaller size than ğin. In the specification 
under notice, however, tests are imposed for these small-sized 
bars, though a specially reduced test piece is provided. For 
all 1 55 sizes the Committee's standard test pieces C and D 
are to be employed. There is one point in this specification 
which to us does not seem quite clear. A table of tensile tests 
for various classes of alloys is given, the different alloys in it 
being numbered from 1 to 6. But the actual composition of 


these alloys does not appear to be stated, and although it may 
have already been given in one of the other specifications, its 
repetition in this case would be an advantage. 


Electric Railway from Cologne to Bonn.—The Jiailway and 
Engineering Review gives an account of an electric railway about 
16 miles long which has lately been opened between Cologne 
and Bonn. The distinguishing feature of the new line is that 
it is operated by direct current at nearly double the common 
voltage. The main line feeder is supplied with direct current 
at a pressure of 990 volts, the overhead conductors being 
divided into three sections and the motors so arranged that they 
may be operated on the 550 volt electric street railway lines in 
the city of Cologne as well as in Bonn. The two end sections of 
this railway are fed by sub-station storage battery plants 
which are supplied with current through feeders connected 
in series with suitable boosters at the power house. The 
middle section is connected directly across the generators and 
secondary battery plants at the power station. At the power 
house a booster is used for controlling the buffer action of the 
battery installation, the main generator equipment consist- 
ing of two direct-current railway dynamos of 330 kw. each. 
On each motor саг there аге two four-pole 130 H. P. motors. 
These motors are designed for 990 volts and provided with 
reversing poles. Two sets of brushes are provided, the con- 
nections being such that the motors may be operated on the 
560 volt Cologne trolley line, as well as the main line at 
990 volts. 

Accident on the Sunderland District Electric Tramways.— 
The report of Col. P. G. von Donop, one of the Board of Trade 
Inspectors of Railways, on the two accidents which occurred 
on July 29th last on the Sunderland District Electric Tram- 
ways has been issued, and the conclusions which he draws 
as to the causes of the accident are not without interest. 
It will be remembered that a car ran off the line about 
half-way down a steep hill and at a place where the route 
makes a sharp curve. According to the report the line 
was in good order, the outer rail had, however, no super- 
elevation, and the inner rail was, if anything, the higher 
of the two; the rails were not much worn. The car was 
fitted with the Westinghouse magnetic track brake, and it 
appears that the Tramway Co. have special rules regarding 
their use. There is a compulsory stop at the top of the 
hill, but the evidence of the driver and passengers is conflicting 
as to whether this stop was duly observed before the accident. 
The driver appears to have applied the magnetic brake, but 
only to have placed the handle on the third notch, where the 
brake would not come into action until considerable speed was 
attained. As the brake did not act, however, the driver released 
the brake altogether and reversed the motors. The speed was 
now so great that nothing could stop the car, and derailment 
was inevitable. The inspector concludes that the cause of the 
accident was neglect of instructions, with which the driver 
admitted he was acquainted. To prevent a recurrence of this 
accident a compulsory stop some way down the hill has been 
imposed, and the line at the curve has been relaid to give the 
outer rail a superelevation. A second accident occurred at 
the same place on the same evening, when another car ran 
into the derailed car. In this case it is considered that the 
accident was due to an error of judgment on the part of the 
driver, who descended the hill too rapidly, and was not able 
to check the car without skidding. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 4th (to-day). 
ELEgcrTRo-HaARMONIC SOCIETY. 


8 p.m. Smoking Concert in the King's Hall, Holborn Restaurant, W.C. 
MONDAY, October 7th. 
SOCIETY oF ENGINEERS. 
7.30 p.m. Meeting at the Royal United Service Institution, Whitehall. 
Paper on Liquid Fuels for Internal Combustion Engines,” by 
Mr. К. W. A. Brewer. oh 


THURSDAY, October 10th. 


BrRMINGHAM AND District ELECTRIC CLUB. Gu 
7.80 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
i; Paper on “ The Possibilities of Electrical Development,” by Mr. 


В. В. Matthews. 
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ON THE ELEMENTARY THEORY OF ELECTRIC 
OSCILLATORS, 


BY J. A. FLEMING, D.SC., F.R.S. 


(Continued from page 939.) 


Summary.—In this series of articles the author discusses the theory 
of the electric oscillator and the production of electric waves thereby. 
The first part dealt with the action of a Hertzian oscillator, and it was 
shown how to obtain expressions for the electric and magnetic forces at 
any point in space round it. The second part, in like manner, discusses 
the closed or magnetic oscillator, and expressions are obtained for the 
forces and radiative power. In the third part combinations of open and 
closed oscillators are discussed, and the elementary theory of the bent 
oscillator which radiates unsymmetrically is given. 


In all hydrodynamic problems there are two methods, com- 
monly called in Germany the Eulerian and the Lagrangean 
methods, of studying the processes which are involved. We 
may suppose ourselves to remain stationary at any point, and 
to watch and describe precisely what takes place at that point 
in the fluid. On the other hand, we may suppose ourselves to 
travel along with and record all the motions of a particular 
portion of the fluid. Suppose, for instance, we are concerned 
with wave motion on water. Then, if we remain fixed at a point, 
we find that the water surface is alternately raised and depressed 
periodically, but not simultaneously at each point. If we travel 
along so as to remain always in contact with a fixed state of 
elevation we find ourselves moving with a certain velocity in a 
certain direction, called wave velocity and direction. In the same 
manner, if we remain fixed at any point in the neighbourhood 
of the oscillator, but not too near it, we find an alternation of 
electric and magnetic force at that point, the first being directed 
along certain closed lines or loops in the plane of the oscil- 
lator, and the second in circles lying in planes perpendicular to 
it. If, however, we attach ourselves, as it were, to a particular 
line or loop of electric force we find it moving outwards from 
the oscillator and expanding as it moves. 

The student has generally no difficulty in following an 
explanation given on the first or Eulerian basis, in which we 
record by mathematical expressions the magnetic and electric 
force at each point in space round the oscillator at any required 
time. The Hertzian expressions we have already given are in 
accordance with this method. If, however, we endeavour to 
follow in thought each closed loop of electric force as it moves 
outwards and represent the process of electric radiation as one 
of detachment of these loops from the oscillator, which mode 
follows the Lagrangean method of investigation in hydro- 
dynamics, then the thoughtful student generally experiences а 
difficulty. He recalls to mind that he has been told that there 
is a tension along lines of force and a pressure at right angles, 
and he asks how it is there can be such a thing as a closed 
loop of force? Why does it not shrivel up at once to nothing 
in virtue of the tension along the lines? If lines of electric 
force extend from a positively charged body to a negatively 
charged one, then their mutual attraction from the Max- 
wellian point of view is only the effort of the lines of electri: 
force extending between them to make themselves as short as 
possible. How, then, can this tension exist in a closed loop or 
endless lines of electric force ? 

In the first place, we may ask the student to notice that we 
cannot predicate of moving things the same qualities as when 
stationary. А rotating hoop or disc can stand upright, but 
not when at rest. On water at rest a hump or elevation on the 
water cannot be permanent. It sinks away at once, but a 
surface wave is an elevation of the water surface continually 
changing its position. 

Thus, whilst it would be impossible to have a permanent 
stationary closed loop of electric force, it is quite possible to 
have a moving one. The fact is that the loop of force does 
shrink up and disappear, but re-creates itself in another 
place. For a line of electric force represents so much energy 
per unit of length, and this energy cannot vanish without 
leaving an equivalent behind it. 

This equivalent is found in the closed lines of magnetic 
flux, to which the loop of electric strain gives rise on dis- 
appearing, and these, as they vanish, in turn give rise to fresh 


lines or loops of electric force in the space beyond. Hence, 
whilst the loop of electric.force dies away at one place it comes 
to life again at a neighbouring place, and thus in effect moves 
along. The moving closed loop of electric force has there. 
fore a permanence, just as the hump or ridge raised on water 
constituting a water-surface wave has a permanence, only 
whilst it is in motion. 

We have next to consider the important matter of the 
energy sent out by an oscillator. Hertz solved this problem 
by making use of Poynting's important theorem. This last 
theorem is thus enunciated. If at any point in a field in 
which energy is travelling in any direction we resolve the 
electric (E) and magnetic (H) forces in directions at right 
angles to the direction of energy flow, and if the directions of 
these forces make an angle 4$ with each other, then the 
amount of energy which passes normally through an element 
of area dS in а time dt is given by the expression 


daw=-'_E.H. sin & dt dS. 
4T 


To apply this theorem to the Hertzian oscillator we imagines 
sphere of radius large compared with the lengths of the 
oscillator described concentrically round it. 

Let the axis of 2 be the axis of this sphere. Consider then the 
plane of yz. In this plane the components of the electric fore 
are Rand Q. If we draw any radius, r making an angle 0 wid 
the axis z, then the component of the electric force perper 
dicular to the radius is К sin 0 - Q cos 6. The component oi 
the magnetic force perpendicular to the radius is a. Everything 
is symmetrical round the axis of z. Hence, if we assume the 
radius r to revolve conically round z, and consider the zone 
swept out by а small increment of angle 40, then the area of 
this zone is 277*sin 0 40. 

The electric force and magnetic force, as resolved above, 
are at right angles to each other and to the radius vector r. 
Hence, by Poynting's theorem the element of energy which 
passes in a time dt out through the elementary zone is equi 
to 


d W Rain 0—0 сов 0)a 2 вір 0 20 dt. . . (l5 


l 
41A 
The symbol А = 1 / u is introduced because the electric forte 

is reckoned in electrostatic units and the magnetic in electro 

magnetic units. 
By equations (11) we have, 

Admn 

T 


а= sin x sin 6, 


R = Am эш x sin? 6, 
r 


$ 


2 
=- E sin x sin Ө cos б. 
Hence, substituting, we have, 
aW = © тп віп? x sin* d- dt. 
The above expression has then to be integrated from f=! 


to Ө=т and from /—0 to t=T to obtain the whole eners 
sent out by the oscillator per period. 


Now sin’ 0 = sin 4 — сов? Ө вір б, 
hence i sin? 040 = : сов? 6 — cos 0, 
"T. М 4 
апа [| sin? 040 = , 
à 3 
LE di 1 d 
also | gin? (mr - nt) dt = 55} 08 2 (mr — ni) al 


= unum 


2 -9 2n 


But since mA = nT, mr -nT-mr-mAÀ- mr, for by supposition 
r is large compared with A. Accordingly, we have 


Г віц? (mr — nt) dt = T 
Јо 2 
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The whole energy in ergs sent out per period is therefore 
z Rp and ! | 


. . (16) 


i ф? 4 g 16 „оф? 
W= 9 т. 5 MA = PUE 510% 


We may put this last expression into a form more useful for 
calculation. If C is the capacity in microfarads of each sphere 
or half of the oscillator with respect to the other, and V is the 
Cx9x10°x V 
300 
is the maximum charge of the oscillator in electrostatic units. 
Hence, if / is the length of the rod in centimetres we have 
3,000 CVI = $ as the maximum electric moment in electro- 
static units. Accordingly the radiation per period is given by 


maximum P.D. in volts before discharge, then 


__ 17 cavanws 
D= oO УМ ergs, 


С being the capacity in microfarads, V the P.D. in volts, ! the 
length in centimetres and N the frequency. 

e radiation per period for a given oscillator increases, 
therefore, as the cube of the frequency and as the square of 
the potential just before discharge. 

eM a given oscillator the initial energy imparted to it is 

2 
2x10 
pression for the energy radiated per period we can tell how 
many oscillations take place in a train. 

We may apply the above formula for the radiation per 
period to a particular case. Suppose a large Hertzian oscil- 
lator is constructed by taking two rods each 2 metres lon 
and attaching to one end of each rod а spark ball and to the 
other a disc of metal 1 metre in diameter. These, when placed 
in line, give us an oscillator iu which oscillations can be set up 
in the Hertzian manner. The capacity of a circular disc is 
[т electrostatic (E.S.) units, where d in the diameter in centi- 
metres. Hence the capacity of each disc of the above oscil- 
lator with respect to the other is 100/27 = 100/6:28 = 15 E.S. 
units, or 15/9 x 105 = 1/60,000 mfd. 

Let the connecting rod be 0:5 cm. diameter. Now the in- 
ductance L of a straight rod of length“ and diameter d, is 


L=2L ( loge т -1 ) cm., and for the above rod is 800 (8:05 - 1) 


1 

=65,640 cm. Hence for the above oscillator the oscillation 
constant CL = 0:3 nearly, and the frequency N of the oscil- 
lation is 5:033 x 10°/ VL = 15 x 10* nearly. The wave-length А 
of the fundamental wave is 2,000 cm. Suppose, then, that the 
spark-gap of the oscillator is 1 cm., then the spark potential V 
corresponding to this is 30,000 volts,or 100 E.S. units, and the 
radiation in ergs per period is given by 


17 9 x 10° x 16 x 10* x (15? x 10" 
0" 7 36 10 


_17х9х16х (15) 9% 
ne 22, 950 ergs. 


х 107 = 50V? ergs, and from this and the previous ex- 


_ 17 oryan 8 
= ga OVEN 


Hence this oscillator radiates nearly 23,000 ergs per period. 

таз ‚_ 1 2. 9x10*x10' 

The original charge of energy is | CV? = ou 

2 75, 000 ergs. Accordingly the initial energy is all radiated 
in about three complete periods. 

Suppose, however, we were to maintain this rate of radia- 
tion by creating on the oscillator persistent oscillations, the 
rate of radiation would be 34:5 kw., or nearly 40 Н.Р. 

This example shows us the enormous radiative power of 
open or Hertzian oscillators. 

One more point in connection with them is of considerable 
interest, 

Let the maximum value of the current reckoned in amperes 
in the centre of the antenna be denoted by a and its electro- 
static measure by I. Then 2/10 = I/u and I CV2zN. Accord- 
ingly we may transform the expression for the energy W 
radiated in ergs per period as follows :— 


W 167 CVE. IGI 4 Pow, 
ЗАЗ 3100 4 NT 800 AN’ 


ergs 


(17) 
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If the oscillations are continuous and of frequency N the power 
in watts radiated is given by 
Pa? 


since 7?—9-87 or nearly 10. 

For any given type of oscillator /A“ is a constant inde 
pendent of the actual length, and hence we have the interesting 
result that the power radiated by any transmitting antenna 
creating undamped oscillations is proportional to the square of 
the current at its central point. Since this in turn is pro- 
portional to the heat generated per second in a fine wire 
inserted in the oscillator circuit, we see that the power being 
sent off from a transmitting antenna is measured by, and pro- 
portional to, the total heat generated by the oscillations in a 
resistance wire inserted near the base of the antenna.  Prac- 
tically, therefore, we can compare the radiation from the same 
telegraphic antenna at different times by inserting near the 
earthed end of the antenna, or at the electrical centre, a hot- 
wire ammeter, and taking the square of the current so read as 
proportional to the power being radiated. The formula above 
given is, however, only for persistent oscillations. If they are 
intermittent then the decrement of each oscillation train and 
the number of trains per second have to be taken into account 
as well. 

If we are dealing with undamped oscillations of maximum 
value I, then the current at any moment is simply a sine- 
function of the time. If we are considering damped inter- 
mittent oscillations, each train having a decrement per semi- 
period ô and initial maximum value 45 there being N trains 
per second. then, provided that ё is small compared with т, it 
can be shown that the value i of the current at any instant, t, 
is given by the expression | 

i—I,e7 - 7% gin pt, 
where р=2тТ, T being the periodic time and a stands for 
26/T. 

Let J stand for the square root of the mean of the squares 

or the R.M.S. value of the current, then 


JeN i рй, 
0 


and if we substitute in the above the value of i from the 
previous equation and integrate we have 


J-NPé p 


l 4а(а? n 
and since a/p=6/7 is a small quantity, this gives us 
Nes Né, 
$e T4 T8 
d ia h Snot 
x Ij . 8nó 
0 PN 


Hence we see that the square of the amplitude of the first 
oscillation of a damped train of oscillations is to the mean 
square value as 8nó is to N, where n is the frequency of the 
oscillations, N the group frequency and 6 the logarithmic 
decrement per semi-period. 

In a damped train of oscillations the energy radiated per 
half period is not constant, but continually decays. Never- 
theless it is proportional at each instant to the square of the 
current. Accordingly the mean radiation is to the maximum 
radiation in the initial half period as N is to 8nó. 

Hence, when comparing damped and undamped oscillations 
we may ask such a question as the following: What must be 
the amplitude of the undamped oscillations in a given radiator 
that they may radiate the same energy per second as damped 
intermittent trains of the same oscillation frequency, but 
group frequency N, decrement 6 and initial amplitude I, ? 

The answer is, the amplitude J of the undamped oscillations 
must be to І, as VN is to У 5nà. Thus, for instance, if the 
frequency п = 10° and there are 50 groups per second and the 
decrement is 0°1, then У N/8nd= У 1/16,000 = 1/128 nearly, 
or the undamped oscillations could have less than 1 per cent. 
of the initial oscillation of the damped trains and yet emit the 
same energy. Hence, persistent oscillations of very small ampli- 
tude can achieve the same results with a suitable receiver as 
damped oscillations of much larger amplitude. 
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We may next consider the case of a. so-called closed 
radiative circuit. | 

We have seen that a single Hertz dumb-bell oscillator of 
maximum electric moment ¢ placed with centre at the origin 
aud axis along the axis of = creates a point whose polar co-ordi- 
nates аге r, Ө, a scalar potential / and a vector potential Н, 
such that 


їп 
ecd 
їп 
Haat y 


Suppose two such oscillators placed at the origin, but with 
electric poles reversed, and that then one is shifted parallel to 


itself by a distance E and the other by а distance — 7 y, 


then this double doublet creates at the same point (r, 0) scalar 
y and vector H potentials as follows :— 


d ап ^ 
== — _ 8 
7 a) : 


d їп 
H- + o (A) 


Again, let four such dumb-bell oscillators or doublets of 
equal moment be arranged square fashion symmetrically with 
respect to the origin and poles overlapping and pointing simi- 
larly all the way round, the parallel distances between them 
being ôy and 92 (see Fig. 4). Then it is easy to see that such 
a quadruple doublet or closed oscillator has no free poles, and 
therefore no scalar potential, but that the vector potential at 
any point (70) has two components, viz., G, parallel to the 
y-axis, and H, parallel to the z-axis, such that 


ФП 
г == — 62 
р ao dt | 


am. | 
wag sy 
aedi бу 


If Q is the maximum charge at the end of each oscillator, 
then =/ =:. Hence Ф: = Обу oͤr = фӧу. If, then, I is 
the maximum current in the oscillator, we have I=nQ or 
Ióy0:2n$0y-—mn$:. Let us call I dy ёг the magnetic moment 
of the closed oscillator. It is the product of its area dy 8z and 
the maximum currents in it. Then $6j = фбг= I dy de / n. 

If the current is measured in electromagnetic units and we 
denote by M the product of the area and current in such 
units, then we have АІ дуд: = M— Angy = Апф?:. Therefore 
M/n = Addy = Add: and hence 

G= M п; 

n dz ii| 
M Фп 
— m dy dt 
are the components of the vector potential at the point (r0) 
due to the closed oscillator of magnetic moment M. in electro- 
magnetic measure. 

Hence by Maxwell's equations we have for the components 
of the electric and magnetic forces at (r 0) the values, 


(18) 


(19) 
H 


| Myyd*II (п) 
P= О 3 
= n ad dedt 
Qu. RM CE „ 
n dzdt? (20) n ddy dt (21) 
М дп M фп 
R= A- 5 = oe 
n dy dt? ; i n dxdzdi 


The coefficient А —1/u appears before the expressions for 
Q and R, because M being in electromagnetic units we must 
divide by w to obtain the values of Q and R in electrostatic 
units. 

We may leave to the reader the pleasant task of finding the 
various differential coefficients of П sin (mr—nt)/r, or, as we 
shall write it, sin Xr, and simply give the results. 

Noto that since r?=.2?+ y? -- 2°, we have dridx =/, dr/dy = 
r, dr, de jr, and that y/r = sin 0 =: r = cos 6. 

Then by differentiating II and substituting in equations (20) 
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and (21) we have for the componente of the electric and mag. 
netic force of the closed oscillator, 


P- O 


Q= -An mr cos x sin x}? | NEM к 
| 
Е = АМ [mr cos x- ein x | 


yr 
D 


а= – 3 | (mr cos x — 3mr sin x — 3 cos x) 
+ 2(mr sin x + cos 3 

_ М Е TN xy 
b= ML cos x — 3mr sin x — 3 cos х) a 
М ( \ 23 


с = ,3 {ЛУТ cos x — 3mr sin x — 3 cos * 


At distances such that mr is large compared with unity, the 
above expressions reduce to 


AMnm 2 m 5 
en, сов X .—; 
d 2 
R= АМ" cos x. b= Мт osx." (35 
C= Bu di 
== з X-a 


These equations show that the lines of electric force are 
circles with centres on the oscillator axis and planes parallel 


Frc. 4. 


to that of the oscillator, whilst the lines of 
magnetic force of the closed oscillator have 
the same form as the lines of electric force 
of the open or Hertzian oscillator. 

At large distances both the electric and 
magnetic forces vary inversely as the dis 
tance. Also we see that, since A=1/3 x 10 
is a very small quantity, the values of Q and 
R will be very small, unless n = 27 times the 
frequency, is very large. In other words, the 
closed oscillator only radiates sensibly for 
very high frequencies. We can calculate this 
radiation by Poynting's theorem. 


If we consider points on the (2) plane for which Z=0 
we have the electric force reduced to a single component, Б, 
perpendicular to that plane and the magnetic force to the 


resultant of the components а and b. 


If we call the vec- 


torial angle 0, so that % sin 0 . /r = cos 0 and Н the re 
sultant component of the magnetic force perpendicular to the 
radius vector r and in the plane zy, then 


Н =a sin 0- b cos 0— cos x (sin! 6 + sin Ө сов? 0) 


Mm? : 
= ——— 008 x sin Ө. 


If we call E the component of the electric force perpe 
dicular to the radius vector, and also to the zy plane, then 


E- АМ" cos x sin 6. 


Hence by Poynting’s theorem the energy sent out in а time 
dt through an area dS is dW I E. H d$ di, for E and H 


are at right angles to each other. 


т 


Consider а zone of the sphere swept out by this radius 
vector of length r and small angular increment 40. ИР 
21 sin 0 40= dS. 

Hence we have bv substitution 


dw =" m Pad к cos? x sin? Ot 


M?2nm3 
— 9 


—M 


— cos? x sin’ 0 dô dt. 


To obtain the whole energy sent out in ergs per period vt 


have to integrate the above oxpression between 


the limits 


020, 0 =т and (0, t=T. 


—À — 2c lll 
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Now | "ain? 040 = = 
A 3 
and | “cos? xdt = T 
Q 2 
Hence W = 16 M = 16. S7 26) 


where а is the maximum value of the oscillator current in 
amperes and S is its area in square centimetres. 
But 16т*= 1,558 nearly, hence 


W= = ergs per period. 


If the oscillations are continuous and of frequency N the 

power radiated in watts is given by 
TE Nita? 
Р 5x 105^ N*a?, 

We see, therefore, that the radiation from a closed oscillator 
varies as the fourth power of the frequency and increases with 
immense rapidity with rise in the frequency. 

If we compare the above formula for the radiation of the 
closed oscillator with that already given for the open oscil- 
lator we arrive at the following simple expressions for the 
energy radiated in ergs per period :— 

2 Ра? 


For the open oscillator W = 15 * 


Sa? 
PE 


where / is the length of the open oscillator, and S is the area 
of the closed oscillator and À is the wave-length, and a is the 
ampere value of the maximum current in it during the period. 

These formule show that the closed oscillator is an exceed- 
ingly poor radiator compared with the open oscillator. 

'Ап example will make this clear. А square circuit was 
formed 8 ft., or 250 cm. in the side. It had five turns and was 
traversed by a continuous high-frequency current with a fre- 


(27) 
For the closed oscillator W = 5 


quency of 150,000. The R.M.S. value of the current in it 
was 4°2 amperes. i 

If we assume that the current was sinoidal in form this 
corresponds to a maximum value of nearly 6 amperes or 30 in 
all for the five turns. Hence we have § = 250 x 250 = 106/16 


291. 10" | 
вд. cm., and S%qa?:= 350" 900. 
also A =8 x 1019/150,000. 
icd W- 9 1015 225 0.0022 


27 x 10” 256 


or nearly кт erg per period. For continuous oscillations 
having a frequency of 150,000 the radiation is, then, 800 ergs 
per second, or 8/10° of a watt. 

If we compare this with the radiation already calculated for 
the open radiator of 4 metres in length, which we found to be 
nearly 23,000 ergs per period, or 75,000 ergs per discharge, 
we see that such an open radiator even if discharged inter- 
mittently at the rate of only 50 discharges per second 
would radiate rather more than 3/10? of a watt. Accor- 
dingly even with persistent oscillations in a closed circuit 
it is practically impossible to attain anything like the radiation 
which can be achieved with intermittent groups of oscillations 
in an open circuit. In other words, the open radiator is the very 
life and soul of wireless telegraphy by electric waves. Never- 
theless, it is interesting to know that a closed circuit can radiate 
electromagnetic waves, and that it acts in effect like a short 
Hertzian oscillator. It is well to recall to mind that prior 
to the date of Hertz’s memorable work the late Prof. G. F. 
Fitzgerald had shown that an alternating current in a closed 
circuit could radiate some of its energy into space in the form 
of electromagnetic waves (see “The Scientific Writings of the 
late Prof. G. F. Fitzgerald,” edited by Prof. J. Larmor, 
Sec. R.S., p. 128), but did not submit the matter to arith- 
metical calculation. Soon afterwards Hertz discovered experi- 
mentally the enormous radiative powers of the open oscillator 
and thus disclosed a new field of work. 

(To be continued.) 


MUNICIPAL TRAMWAYS ASSOCIATION: SIXTH ANNUAL CONFERENCE. 
(Concluded from page 962.) 


Mr. Acland added some notes to his Paper, as a result of 
a recent visit to the Continent. These notes were not included 
in the printed copies of the Paper, but should be inserted 
before the paragraph beginning “No industry in modern 
times at the bottom of the first column of p. 960 in 
out last issue. 

The author finds that his opinion regarding the ultimate 
form of the long wheel-base truck, with wheel centres spaced 
from 8ft. 6 in. to 10 ft., is confirmed by the opinion of all 
continental tramway engineers and builders of trucks. The 
experience of the latter is as follows:—A long-bodied car 
with large platforms, on both of which 8 or 10 passengers 
are carried, is necessary. Double-bogie cars are unsatisfactory, 
owing to great weight, first cost and expensive maintenance. 
Experience with cars with two single-axle swivel trucks shows 
they are suitable for curves but not for straight track, owing to 
the tendency of the axles to remain out of square, with con- 
‘sequent excessive flange wear. The general practice is now 
to use a single four-wheel truck with a practically rigid wheel- 
base of from 9 ft. to 12 ft., and a clearance between the axle- 
box and horn cheek, varying from 2 mm. to 12 mm., the axle 
being maintained in a сага! position on the straight track by 
link suspension, two designs of which were given in the first 
two figures, p. 959 of our last issue, in conjunction with the 
Warner flexible suspension. 


Friday, September 27th. ; 

The proceedings on Friday, the last day of the Conference, 
were opened by a brief meeting of the Executive Committee at 
9:45. At ten o'clock the discussion of Mr. Dalrymple's Paper 
on Staff Organisation was proceeded with. An abstract of the 
Paper was given in our last issue, and the discussion mostly 


turned on the question of the respective positions of the tram- 
way manager and city surveyor in regard to the tramways 
undertaking. Managers from smaller towns appeared to 
favour the placing of the track and paving work in the hands of 
the surveyor. In the larger towns and great cities it was con- 
sidered preferable for the tramways to be under the entire 
jurisdiction of a general manager who had control over all 
departments. Mr. Dalrymple, in summing up, was very em- 
phatic on the matter of staff interference by committee-men 
and others. He caused much amusement by remarking that 
if any member of his committee wished to ride beside a driver 
he must wear a uniform. 

After the expression of the thanks of the members to Mr. 
Dalrymple for his Paper, Mr. A. L. C. Fell was called upon 
for his Paper on 


RAIL CORRUGATION.* 


In May, 1905, the author visited America, and on his return pre- 
sented a report to the London County Council, in which he made a 
few remarks on the subject of rail corrugation. In this report he 
stated that he had formed the theory that the trouble was originally 
caused by unevenness on the rail surface setting up a slight jumping 
or bounding action in the car wheels, this unevenness being due to 
three causes: — (I) Chattering or vibration of the rollers when com- 
mencing to roll the ingot into a rail, causing a rough rail surface ; (2) 
Uneven or wide joints between rail ends, rigidly supported on a con- 
crete bed ; (3) Jumping action set up in car wheels by variations of 
the wheel or track gauge. 

After further study and investigation on various tramway systems, 
the author has come to the conclusion that corrugations are not due 
entirely to one cause. The following are, in his opinion, some of the 
chief producers of the trouble:—(1) Original roughness of rail after 
rolling ; (2) Cold rolling of rails by the car wheels ; (3) Soft rails and 
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heavy сагв; (4) Sand and grit on head of rail; (5) Defective and open 
jointe ; (6) Tight or wide gauge of ‘track or wheels ; (7) Loose or 
springy rails and points ; (8) Defective trucks being out of square and 
buckling ; (9) Slip of wheels at curves ; (10) Wheels not being same 
diameter; (11) Flats on wheels; (12) Rapid acceleration and retard- 
ation, causing wheels to slip ; (13) Defective brake mechanism, or by 
a too rapid application of the brakes causing chattering and a series 
of short skids. 

It is quite possible that the use of sand on street tramways may 
cause corrugation. As a rule, sand is applied to the rail intermittently 
and lies in small heaps at short intervals. The natural tendency would 
be for the wheels, when revolving rapidly, to grind the h of the 
rail when passing on to each fresh heap of sharp sand; this would 
account for corrugations appearing at irregular intervals. It may be 
argued that under this theory there would be corrugation at all stop- 

ing places, but this is not a fact, and is probably due to the reduction 
in the speed of the cars before they arrive at the stopping places where 
sand would be applied. It has been found that at most of the stop- 
ping places the rails present a bright, regular surface. | 
ith reference to the question of corrugation being caused by rapid 
acceleration, the author has made experiments and found that if a car 
is too rapidly accelerated distinct signs of corrugation appear. The 
markings are not very deep, but would most probably develop. 
Similar experiments have also been made with a traverser in one of 
the London car-sheds. This traverser, which is 14 ft. 8 in. long and 
23 ft. 10 in. wide, is driven by one Westinghouse No. 200 motor, run 
from the 500 volt tramway circuit, connected through countershafts 
to gear wheels keyed to the independent axles carrying two of the four 
wheels on which the traverser is mounted. The approximate weight 
of the traverser is 15 tons unloaded. In the first experimente the rails 
in the traverser pit were clean and wet. When the traverser was stand- 
ing still the controller was rapidly worked round on to the fifth notch, 
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and the wheels slipped badly before the traverser gained much speed ; 
corrugations appeared with each experiment at about 2in. centres, 
the patch of corrugation being about 9 in. long. In the next experi- 
ments the rails were painted with grease, but the corrugations were 
not visible. This may be an optical illusion, but in the author's 
opinion it tends to show that corrugations are more liable to occur 
under the heading of rapid acceleration with the wheel in good metallic 
contact with the rail, апа not when the latter is covered with a film of 
or soft, ungritty matter. 

Any of the above matters may be responsible for the trouble, but 
the author still considers that the original sin is produced when 
the rails are rolled and will quickly develop into corrugation unless 
the surface of the rails is ground immediately after they are laid. On 
the Vauxhall to Victoria route of the L.C.C. tramways the rails were 
rubbed with carborundum blocks before electric cars began to run. 
Distinct signs of corrugation then appeared, and were ground out. A 
heavy service of cars has been in operation over these [ines during the 
past 14 months, and there are only very slight signs of corrugation, 
except on the Vauxhall Bridge crossing the Thames, where the corru- 
gation is more serious. This is, no doubt, due to the spring of the 
rails on the bridge. In another case where fully developed corruga- 
tions along tlie Clspliain cond were rubbed out in a similar manner at 
the same time, the rails are now badly marked again, the service of cars 
and the speed in each case being practically the same. 

Generally speaking, the outer rails of the curves are most deeply 
marked, and the pitch of the corrugations is fairly regular, theaverage 
being 2in. "The inner rails of curves are usually marked in irregular 
patches. On straight tracks, however, the corrugations are not so 
irregular. On inclines the corrugations are deeper and more regular 
on the up than on the down grade. As a rule, corrugations do not 
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appear on down grades where track brakes are regularly used as 
service brakes. In places where the rails are not anchored the corru- 
ation is much worse than on lines where the rails are anchored or 
aid on extended yokes. | 
In a recent Paper read by Mr. J. A. Panton before the Institution 
of Electrical Engineers,“ he states that enough evidence has now 
accumulated to contradict any rail theory that may be promulgated.” 
He then gives various reasons why the rail theory fails to account for 
the presence of corrugation. Amongst others he states: Because 
rails manufactured by every firm in the world have corrugated since 
the advent of electric traction.” This is not quite correct, as there 
are several tramways where no corrugation has yet appeared. The 
author gives a list of these tramways in another part of this Paper. 
Again, ‘‘ that the rails did not corrugate in the days of horse and steam 
cars.” Very few cases are known of corrugated rails on horse and 
steam tramways, but the author saw an interesting case a few weeks 
ago in one of the London docks, where the rails carrying a large steam- 
driven jib crane were badly corrugated, the corrugations being about 
2in. long and extending nearly the whole length of the rail. Also, 
that check rails are corrugated to an equal degree and parallel to 
that on the crown of the rail." With very few exceptions the check 
rails are not corrugated on the London tramways. And, “that it 
takes on the average three years to develop corrugations ona new 
system, and only three weeks on relaying with new rails thereafter.” 
orrugations have appeared on some of the rails in London after they 
have been in use for a few days, but on most of the rails they have 
appeared in about six months. 
he author does not agree with Mr. Panton’s view that corrugation: 
generally are caused by defective trucks, although this may, under 
certain conditions, be responsible for corrugations. The reason for 
this statement is based on the following fact: When ordering 
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| additional rolling stock about two years ago, the author came to the 
conclusion that the ordinary stock trucks on the market were uv 
suitable for heavy service. He, therefore, in conjunction with eminen: 
truck manufacturers, set to work to design a truck that would meet the 
requirements and be a thoroughly sound mechanical job. This ww 
done, and the results have been very satisfactory. Some of thex 
trucks were put into service on the Aldwych Subway line, and similar 
trucks were put into service on the Poplar line. On the Subway lice. 
where the rails are laid on longitudinal sleepers, corrugations wer 
noticed a few days after the line was opened. These were ground un 
but appeared again after a few months’ working, and it was anticipate 
that che trouble would become serious, but for the past three month 
there has been practically no change— if anything, the corrugation a 
somewhat less marked. On this line the steel cars are fitted wil 
magnetic track-brakes and sand-boxes of the intermittent-flow type 
On the Poplar route, which has been running with a heavy service » 
cars for upwards of 12 months, no corrugations have yet appearec. | 
this case the rails are mounted on extended yokes and аге anchore 
The author thinks the chief cause of corrugation on the Subway 1 0 
is the fact that the rails are on a springy bed and the cars ran E 
speeds up to 20 miles per hour. On the Poplar route the care 5 
be run at a very high speed owing to the heavy vehicular tra " 
The cars on this route are fitted with magnetic track-brakes and sa 
boxes of the continuous-flow type. | m 
Ware Form of Corrugations.—The wave form of сомари 4 
generally the same and the marking is usually not at right ап © . 
the head of the rail. In most cases the corrugation appear Е 
shown in Fig. 1, which gives a typical example of corrugations 0" 
shown in Fig. 1, which gives a typical example of : 


* See The Electrician, March 22, 1907, р. 885. 
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straight track. Occasionally the corrugation is at right angles to the 
rail and sometimes the reverse direction to that shown. Fig. 2 shows 
corrugations on the rails of a slightly curved track. Fig. 3 shows 
corrugations on the rails of a curve with а 40 ft. radius. The author 
has noticed that the corrugations on the inner rail become longer 
as the curve becomes sharper. This is, no doubt, accounted for by the 
additional slip on the inner wheels. 

Some years ago, when inspecting the Hamburg tramways, it was 
noticed that the groove of the outer rail of each curve was partly filled 
up, so that the outer wheels would run on their flanges, thus increas- 
ing their running diameter and reducing the“ marking-time action“ 
on the inner wheels to a minimum. The writer believes that this 
method of construction would reduce corrugations at curves. 

It has also been noted that apparently with very high speeds the 
corrugation wave is longer, but, in the author’s opinion, it is not 
altogether the high speed which causes the long corrugation. Most 
probably the heavier cars used when running (as in America) at speeds 
up to 50 miles per hour are responsible for the longer waves. 

On tramways where magnetic track-brakes are used constantly as 
service brakes, corrugation has not appeared to any appreciable extent. 
Several routes in London have been running for nearly 12 months 
under these conditions. If this state of affairs continues, it will sup- 
port the theory that corrugations may sometimes be caused by the 
application of the wheel brake, but experience generally shows that 
5 may appear at any time, and in the majority of cases the 
trouble does not become serious until after about two years’ service; 
this, of course, depends on the service of cars run on each particular 
tramway. 

An important question which has to be answered before the root of 
the evil can be discovered is: ‘‘Why are corrugation waves the 
same Jength with varying speeds within certain limits, say, from four 
to 16 miles per hour?” One possible explanation is that corrugation 
may be in some instances caused by the cold rolling of the rail b the 
car wheels. With a light car, such as a horse car, the rolling 1s almost 
imperceptible. With a heavier electric car the weight is sufficient to 
atart cold rolling, and a wave starts at the softest part of the rail and 
travels forward until the weight of the car is not sufficient to carry the 
wave further; the wheels then ride over the top of the wave and violent 
oscillation is set up and the corrugation gradually extends. This 
theory will pcssibly partly account for the non-appearance of corru- 

tions on heavy railways. In this case the weight of the train would 
be sufficient to roll the rail throughout. its whole length, especially as 
the whole of the wheels under the carriages are simply acting as rollers. 

Numerous instances can be given of corrugations appearing on man- 
ganese and cast-steel special work. In most of these instances the 
corrugation has appeared on the rail butting up to the special work or 
on a movable point tongue, the corrugation gradually extending to 
the fixed casting. A peculiar instance of corrugation was observed by 
the author in St. George’s-road, in London, where there are patches of 
corrugation 18 in. long and 9 in. apart extending throughout the length 
of one 45 ft. rail. The centres of the corrugations are 3in. apart. It 
has been suggested by many engineers that corrugations most fre- 
quently appear at stopping places. This has not been the experience 
in London. 

Corrugation on Cable Tramways. —The fact that corrugation has 
appen on cable tramways with light cars rather opposes the theor 
of cold rail rolling, but this is a Bub ice which should be dealt with 
separately. One fact, however, might be mentioned—viz., that on 
the Birmingham tramways some years ago corrugation appeared on 
one of the two systems then in operation. On one system the cars 
were, I believe, run at a speed of eight miles per hour, and on the 
other at six miles per hour. On the higher speed the corrugation was 
serious, but on the slow-speed line no corrugations appeased. Corru- 
gation also appeared on the Streatham-hill line in London, where the 
cars were run at a speed of eight miles per hour. This supports the 
theory that speed in some degree is responsible for corrugation. No 
doubt in this instance it was caused by the vibration transmitted by 
the cable at the particular speed of eight miles per hour. 


Suggested Remedies.—The following suggestions will, in the author’s 
opinion, be found beneficial in reducing the trouble to a minimum :— 


Track.—(1) The rail should be anchored down at intervals of not less 
than 7 ft. віп. (2) A hard wood packing block fin. thick should be 
laced between the anchor and the rail flange. (3) All joints should 
e close butted and carefully filed. Possibly it would be an additional 
safeguard if the rail joints were welded. (4) A water car fitted with 
carborundum grinding blocks should be гип over the line to remove 
all irregularities before the cars commence running. This will be 
found a simple, quick and inexpensive process if carried out imme- 
diately after the track is constructed, and the development of corruga- 
tions will be deferred for a considerable time. (5) Immediately the 
slightest sign of corrugation appears, to grind the rails, as suggested 
above. (6) By partly filling up groove of outer rail so that outer 
wheels run on flanges at sharp curves. 

Rolling Stock.—(1) Secure first-class trucks of good mechanical de- 
sign, which will nct buckle or get out cf square at sharp curves. (2) 
See that the trucks are absolutely square (3) The diameter of the 
wheels should be верб equal as nearly as possible. (4) By separately 
driving each wheel or by introducing differential gear, asin the case of 
а motor-car. (5) By using continuous-flow sand-boxes. (6) By using 
magnetic track-brakes as service brakes. 

e author concludes by giving a list of towns and cities where rail 
corrugation has and has not been observed, taken from a return pub- 
lished in the early part of the present year in the Tramway and Rail- 
way World, 


DISCUSSION. 


Ald. F. А. DUNSFORD (Southampton) said that at Southampton 
their experience of corrugation on the tramways went to confirm his 
belief that the real cause of the trouble lay in the rail and was to be 
looked for there. Mr. Fell had referred to springing of the rail due 
to badly anchored track as a possible cause of corrugations. Аб 
Southampton some 5 or 6 miles of track had been relaid with heavy 
rails on a concrete bed and corrugations had appeared in three weeks. 
In certain cases corrugations had been discernible in a single day. 
Grinding had been resorted to, and up to the present the corrugations 
had not reappeared. He thought that there could be little doubt that 
the corrugations existed in the rail when it left the mill. 

Mr. A. A. BLACKBURN (Belfast) caused considerable amusement 
by announcing that he had ‘‘a theory.” This was based on his expe- 
rience on the Liverpool Overhead Railway, where corrugations had not 
been noticed until gearless motors were given up. During the time 
that the equipments included these motors, rail corrugations were un- 
known on the line. When single-reduction geared motors were used 
corrugations put in an 5 His ‘ theory,” therefore, was that 
the geared motor was the cause of the trouble. He considered that 
the use of a single pinion placed at the side of the car tended to take 
what he termed the ** push " from the centre of the truck, consequently 
the forward motion of the car was only kept in straight line by the rails. 
As a remedy he suggested a pinion at each end ot the motor axle and 
two spur wheels on the wheel axle. At Belfast he had always en- 
deavoured to keep the horn plates on the trucks as tight as possible, to 
avoid ail chance of whipping and ewaying which might also contribute 
to the formation of corrugations. 

Mr. J. ALDWORTH said that in Nottingham they had no trouble 
with corrugations, though why this should be so in the face of the 
theories and causes advanced he could not tell. On a portion of the 
track where à one-minute service was run, with mixed cypes of cars, 
they had no trouble with corrugations. 

Mr. H. E. YERBURY (Sheffield) wished to correct Mr. Fell's state- 
ment that corrugations did not occur on steam railways. He knew ofa 
stretch of line on the Midland, near Gloucester, where corrugations were 
not only perceptible to the eye but also to the feelings of ngers. 
His experience placed him in agreement with Mr. Fell that the cause 
of corrugations wus to be sought in the rolling mill, and also in the 
cold rolling action of the car wheels on the rail head. "The latter he 
considered to be confirmed by the fact that corrugations were also 
met with on trolley wire. He had brought an example of this with 
him, and handed round for inspection a piece of the Sheffield trolley 
wire (round section), in which were corrugations at about 1 іп. pitch. 
He could not attribute corrugations in any degree to the us? of sand, 
as Mr. Fell did in his Paper, as he found instances of corru- 
gations on rails over which sand was seldom if ever used. The 
practice adopted in Hamburg of tilling the groove in the outer 
rail on curves was not likely to be followed in this country, 
as the idea of running on the flanges of the wheels was one, he 
thought, which would not commend itself to tramway engineers. 
He had found corrugations appear on а well-anchored track with 
longitudinal sleepers. Mitred or splayed joints in the rail also com- 
mended themselves to him. The use of a separate drive for the wheels 
by the adoption of & differential gear might be a possible means of 
keeping down corrugation troubles, but he held that the original 
sin," as Mr. Fell termed it, lay ir. the rail. He asked if the magnetic 
brake was regarded by Mr. Fell as having a grinding or smooth-file 
action on the rail; also he thought it would be interesting to have 
details of any physical tests of rails which Mr. Fell might have made, 
to ascertain if the higher portions of the waves were harder than the 
lower. A higher percentage of carbon in the rail composition might 
prove instrumental in removing corrugation troubles. 

Mr. H. MOZLEY (Burnley) did not agree that corrugations were 
not met with on down-grades. At Burnley, on a slope of 1 in 18, 
down which they ran 15 ton cars fitted with cast-iron slipper brakes, 
and without current on the motors, corrugations were very pro- 
nounced and had to be rubbed out. He found that the cost of 
grinding out corrugations worked out at 1:8d. per yard. 

Mr. J. LANCASTER (Blackpool) stated that during the light 
traffic of the winter months corrugations were noticeable at certain 

rts of the track, but when the summer traffic, which was much 

eavier, was in operation the corrugations disappeared. For this 
reason they did not prove a source of trouble. 

Mr. C. J. SPENCER (Bradford) proceeded to explode the theory pro- 

unded by Mr. Rlackburn of Belfast at the opening of the discussion. 

he two pinion drive was no novelty at all. For many months past a саг, 
designed to run on two different gauges between Bradford and Leeds, 
had been equipped with motors having two pinions, one at each end of 
the motor shaft. As to single-reduction geared motors causing corruga- 
tions because the drive was ‘‘on one side,” he reminded Mr. Blackburn 
that the wheel axles were in one piece and took up the drive from the 
pinion without any skewing of the truck. Again, at Bradford, where 
these same motors were used on a tramway system which ranked 
among’ the largest in the country, there had been no trouble due to 
corrugations, with one slight exception where the track was laid over 
a short stretch of “ made ground.” 

Mr. J. S. D. MOFFETT (Rochdale) regarded the speed and weights 
of the cars as largely instrumental in causing corrugations, also the 
skidding of the wheels. 

Mr. 8. SELLON, who was present at the meeting, was called upon 
by.the President to express his views. He referred to the many con- 
tradictory theories which existed on the subject of rail corrugations, 
and of them all he inclined to that which placed the cause of the 
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trouble to the rail. He quoted an experience which he had had when 
acting for the British Electric Traction Co. at a time, some years 
back, at which they da ee large quantities of steel rails for the 
tramway schemes they had in hand. A specification was drawn up, 
but the British rail makers would not comply with it, consequently 
the order was placed in Belgium. When it was being executed the 
makers were rigidly held to the specification. The result was that 
none of the rails delivered had developed corrugations. Subsequent 
extensions of the system with British rails had, however, given trouble 
in this respect. e laid emphasis on the point made by Mr. Fell that 
the chattering of the rolls had much to do with corrugations, so that, 
in fact, before ever cars started to run over the rails, the corrugations 
were аса existent. If the rail head was ground previous to the 
starting of the cars he thought that corrugations would be avoided. 
He recommended tramway managers to ask for a certain rail and to 
see that they got it. A high carbon rail was the thing, but, asa 
member of the Engineering Standards Committee, he had remained in 
the minority with Dr. A. B. W. Kennedy in advocating the addition 
of 0:5 to 0 6 per cent. of carbon in the standard tramway rail. 

Mr. В. Н. WILKINSON (Huddersfield) regarded the wear and tear 
of trucks as a cause of corrugations, a fact which he considered to 
be confirmed by the appearance of corrugations on lines which had 
been in use for some years. The skidding of wheels was also respon- 
sible for a good deal ef trouble. 

Mr. К. W. SMITH-SAVILLE (Darwen) said that in Darwen, with 
Belgian steel rails under seven years of steam operation of the tram- 
waya, there had been no corrugations, but these had appeared shortly 
after the conversion to electric traction. 

Mr. J. B. HAMILTON (Leeds) said that in Leeds greater attention 
. was being paid to the physical structure of the rails, and the Sand- 
berg process referred to by Mr. Sellon was reearded with considerable 

avour. 

Mr. Н. E. BLAIN (West Ham) said that his system of tramways 
should now be transferred from the list of undertakings where corru- 
gations had not been observed to the list of towns where the opposite 
was the case. On a section of route over which a 3 to 10 minute 
service was run corrugations in the rail had been recently observed. 


Mr. A. L. C. FELL reserved the greater part of his reply to the 
discussion for & written communicatiou to the Proceedings of the 
Association. He briefly remarked, however, that the opinions ex. 
pressed appeared to confirm the idea that rail-makers could render 
much greater assistance, than they did, to tramway managers in 
removing one of the chief causes of corrugations. His experiments 
with the electric traverser referred to in the Paper clearly showed 
that corrugations could be produced by careless use of a controller. It 
was also interesting to note, in view of Mr. Blackburn’s “ theory,” 
that the drive in this traverser was of the double-pinion pattern. He 
had not made any physical tests ol rails, but data published by eminent 
authorities showe that the tops of the waves in corrugated rails were 
harder than the lower parts. He felt that, although most of the causes 
of corrugation were to be found in the rail iteelf, there were other 
sources to which 16 might be traced, and in his Paper a number of 
these had been set out. 


A hearty vote of thanks was then accorded to Mr. Fell for 
his Paper. Communications were also read by Messrs. F. 
Spencer (Halifax) and H. E. Blain (West Ham) on the subject 
of maintenance of track between the rails and on the outer side 
of the rails. 

The Conference proceedings closed with an expression of 
thanks to the Manchester and Salford Corporations for enter- 
taining the members during their stay in the city. 

On Friday afternoon a large party proceeded to Knutsford, 
whence they were conveyed in brakes to Tatton Park, the 
seat of the Earl of Egerton. A welcome was extended to the 
members by the Earl, and subsequently a pleasant afternoon 
was spent in the grounds under delightful weather conditions 
Tea, which was provided by the Manchester Tramways com- 
mittee, was partaken of at the Royal George Hotel, Knutsford, 
and Manchester was reached about 7:30 p.m. 


THE ELECTRICAL EQUIPMENT OF THE SS. *MAURETANIA." 
| (Concluded from page 948.) 


Summary.—The equipment of the ss. ' Mauretania," the latest 
addition to the fleet of the Cunard Co., is an excellent example of the 
varied uses to which electrical power can be put on а modern liner. In 
our last issue the system of power distribution, electrical generating plant, 
fans, motors for dismantling the turbines, cranes, lifts, &c., were described, 
whilst in our present issue we describe the lighting, refrigerating plant, 
the telephone installation and the means adopted for measuring the 
power of the turbines, 


Lighting.—The lighting is perhaps the most ordinary feature 
of the electrical equipment, in spite of its extensive character, 
some 5,000 incandescent lamps being fitted, which, it may be 
noted, only require just over a quarter the power demanded 

by the forced draught fans. Many of the state rooms seem 
to have been designed to show to greatest advantage 
with the electric light. They are fitted, for instance, 
with glass domes, and between these and the ordi- 
nary skylights are placed several incandescent 
lamps, which at night will give to the rooms a really 
magnificent appearance. Nowhere on the ship has 
light been stinted, the engine room being particu- 
larly well supplied, as is indeed essential and in 
reality economical. 

Refrigerating Plant.— Two complete installations 
of refrigerating machinery have been fitted by the 
Liverpool Refrigeration Co. (Ltd.), Liverpool, on 
board the ss. Mauretania,” one for ће preserva- 
tion of ship’s provisions and the other for the car- 
riage of perishable cargo. The machinery for the 
ship’s provisions is situated near the forward 
ed of the turbine engine room on the main- 
deck level, and the cold chambers connected there- 
with on the lower deck, some distance forward 
from the machine. The ship's provision machinery is of the 
usual steam-driven type. 

The greater interest will centre in the cargo machinery, 
which is situate on the orlop deck just abaft the forward funnel 
hatch, and refrigerates an extensive range of cold chambers on 
the orlop decks forward. This machinery is immediately 
under and adjacent to the first-class passenger quarters, and is 
entirely electrically driven. The plant is in duplicate through- 
out, and includes two double-acting carbonic anhydride gas 


compressors, with direct-coupled motors (as seen in Fig. 7) 
two condensers, two evaporators, two high-lift centrifugal 
„Gwynne pumps for circulating brine with direct-coupled 
motors. The plant asa whole is specially designed and fitted 
for the requirements of the North Atlantic trade, for the 
maintenance of varied and accurately controlled temperatures 
to suit a variety of perishable goods carried. | 
The main electromotors, which, as already mentioned, 
are direct-coupled to the gas compressors, have been specially 
designed and constructed for the purpose by Messrs. Boothroyd, 
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Fic, 7.—REFRIGERATING PLANT. 


Hyslop & Со., electrical engineers, Bootle, Lancashire, 0 
fulfil the following conditions: Absolute silent rane 
light weight and limited floor space; to develop 39 me 
with a constant torque for a variable speed of from 3 5 
110 revs. рег min. The motors are designed with 12 P. 
and are shunt wound. The armature has a two“ cirvuit кй 
winding, the conductors consisting of solid bars. Тіз (уре? 
winding allows of the short-circuiting of any coil in S à 
fault. The two separate windings are placed side by side 
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the slots, thus ensuring a perfectly equal field for both. The 
brush gear is bolted in position to the frame, no rocking 
arrangement being provided for, as the motors are designed 
for sparkless running at all loads and speeds. The armature is a 
comparatively large diameter, the object being to obtaina fly- 
wheel action, a high peripheral speed and good circulation of air. 

The operation of starting and varying the speed is carried 
out by means of one band wheel as follows: When starting 
the two armature windings are in series, and by moving the 
hand wheel а certain distance the starting resistance is cut out. 
By moving the wheel still further the shunt resistance is 
inserted to vary the speed from 85 to 75 revolutions. A further 
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Telephone Installation.—In such à miniature town as the 
* Mauretania " may be considered, a comparatively large in- 
stallation of telephones is necessary, not only for private but 
also for navigating purposes. For the latter extremely large 
and loud-speaking instruments are used, and the system is, of 
course, quite independent of the passengere' equipment. In 
the navigating room are three separate telephones, complete 
intercommunication not being considered necessary or even 
advisable. The first is connected to the engine room, which 
contains three telephones— опе for the starting platform, con- 
trolling the low-pressure and astern turbines, and one each for 
the high-pressure turbine rooms, port and starboard ; the 
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movement of the hand wheel actuates a change-over switch | navigating officer, by means of three switches, can speak to 
by means of a clutch coupling, changing the armature wind- | either of these at will, independently of the others. The 


ings from series to parallel and cutting out shunt resistance. | second telephone is to the steering gear which, it should be 


By further moving the hand wheel the shunt resistance is again 
inserted giving further speed regulation from 75 to 110 
revolutions. 

The motors for the brine pumps are of their standard “Е” 
protected type of 31 н.р. coupled direct to Gwynne's centri- 
fugal high-lift pumps. They are shunt wound for a variable 
speed from 900 to 1,600 revs. per min. by means of shunt 
regulation only, and are particularly silent in their running. 


mentioned, is steam-driven and can be controlled either from 
the navigating room or from the after end of the boat, the 
actual gear actiog directly on the rudder just below the water 
line. The third telephone is connected to the forecastle, the 
crow's nest and the after bridge by means of three switches. 
The passengers, or at least those occupying the best cabins, 
will have all the telephone facilities of a modorn hotel. A com- 
plete exchange has been set up in a room set apart for the 
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purpose, and not only will the passengers have communication 
among themselves and to the purser, steward, doctor and the 
bureau, but when the ship is in port connection will be made 
to the exchange at Liverpool or at New York, allowing busi- 
ness, &c., to be transacted up to the moment of sailing and also 
at the moment of arrival. The equipment consists of a switch. 


hoard (Fig.9) capable of operating 200 stations and 20 exchange | 


lines, the number at present fitted being 83 stations and 10 ex- 
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Fie. 9.—ExcnaNcE SWITCHBOARD. 


change lines, the central battery system having been adopted. 
There are two batteries, each of 13 accumulators, with a total 
voltage of 26. They are conveniently charged from the ship’s 
supply (110 volts) through four 32 c.p. lamps, the charging 
being regulated from a power board mounted on top of the 
switchboard. For ringing, two machines are supplied for use 
alternately, also run from the ship’s supply and operated from 
the power board. The distributing frame is vertical, and 
contains 120 pairs of fuses in the upper part and 120 pairs of 
arresters and heat coils below. It will be noticed from the 
diagrams in Fig. 8 that no relays are used ; the lines being of 
low resistance allow the 24 volt battery to light the calling 
lamp direct. Otherwise there is no special feature. 

For connection to the shore 10 pairs of wires are connected 
from the switchboard on to a box on each side of the ship, the 
boxes containing 10 pairs of platinum-tipped bronze springs on an 
ebonite slab, to which the lines are respectively joined. Several 
similar boxes are placed on the landing stages, and to couple 
them together a long cable with 10 pairs of wires is used, the 
wires being soldered on to 10 pairs of platinum-tipped studs 
carried on an ebonite slab, which is mounted on a gunmetal 
head at each end of the cable. The cable head, on being 
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pushed into the box, engages with the springs and is held in 
position by an automatic spring catch which allows good con- 
tact to be made between studs and springs. 

The telephones themselves are of handsome design and in no 
way detract from the appearance of the cabins—the bell, con- 
denser and induction coil being in a casing, placed in a position 
in which it will be unnoticed. The whole installation was 
carried out by the National Telephone Co., who also installed a 
similar equipment on the “Lusitania.” These two installa. 
tions vodi appear to be the first of the kind, and certainly 
the most complete ever fitted on liners. 


Electric Torsionmeter.— The measurement of the power 
developed in the propeller shafts is carried out by means of 


Denny & Johnson's electric torsionmeters, and, though these 


instruments are now fairly well known, a brief outline of their 
principle may be ot interest. The arrangement consists of two 


light gunmetal wheels fixed on the shaft about 70 ft. apart in 
| this case, each wheel carrying а small magnet sharpened off at 


the end to ensure a strong field at the tip, the magnet being 
clamped in a groove by small steel bands, as shown in the 
bottom position in the illustrations (Figs. 10 and 11). Under 


| neath the wheel and bored out parallel to its circumference 
is an inductor of soft iron on which are a number of very 
small but insulated windings, 6 on one inductor and 14 on 


Fic. 10. —DEeNNY & Јонмвом'в ToRSIONMETER, 


the other, arranged circumferentialy at such a distance 
apart that one winding on the опе inductor repre 
sents a peripheral length of 0 2 in. and оп the other 
of 0-02 in. The six windings on the front inductor have 
one end common, which is connected through a telephone 
to a contact arm in the instrument box, the loose enda being 
coupled to six contact studs arranged in a circle 80 that the 
arm may be moved on to either of them and thus connect 
any one of the windings to the telephone. Similarly by au 
other set of contacts any one of the 14 windings on the 
second inductor may send its current through the telephone 
but in an opposito direction since the instrument 18 аш 
tially wound. If, then, the shaft is subjected to a strain 0» 
say, lin. between the two wheels, due to the power it ! 
tranemitting, currents will be induced, not in those windings 
on the two inductors which are correspondingly placed, i 
in those which are 1 in. apart, and this position can readily 
found by noting when silence is obtained in the i 
receiver on moving the contact arm on the studs. The s 
placement of the shaft in a given length is thus obtam 
whence the power transmitted can be calculated. | 
For minor purposes the applications of electricity are ir 
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numerable, more interesting perhaps from a domestic than an 
engineering point of view. Knife cleaning and sharpening 
machines are to be found in abundance, as are boot-cleaning 
machines, ham slicers, bread-cutting machines ; in fact, every 
conceivable operation that can be mechanically carried out is 
placed beyond the intervention of the human hand by the con- 
venient aid of the electric motor. It may be stated that there 
are motors on board to a total power of about 2,000 H. P., 


Fic. 11.—Recorpinc Box ғов TorsionmereR with Macnet WHEELS 
| AND INDUCTORS, 

though, of courae, it will never be possible for more than about 

one-half to be working at the same time; nevertheless, they 

will constitute а load which for its high load factor would 

delight the hearts of many central station engincers and 

materially reduce the cost of production, 


In our description of the ventilation arrangements on the 
* Mauretania " in our last issue, p. 911, we omitted to mention 
that the fan coupled to the Laurence Scott motor was a 
* Sirocco " fan, supplied by Messrs. Davidson & Co., of Belfast, 
who, we learn, supplied 20 large fans for ventilating this ship, 
as well as a large number of smaller fans. 


LONG DISTANCE WIRELESS TELEPHONY. 
BY R. A. FESSENDEN. 


Summary.—The Author gives an account of the wireless telephone 
‘system of the National Electric Signalling Co. in operation between 
Brant Rock and New York, a distance of nearly 200 miles. The appara- 
tus, which includes a high-frequency alternator, worked at 81,700 periods, 
and telephonic relays, is described, and the commercial possibilities of 
wirelees telephony are discussed. 


Wireless telephony has now been carried on for several 
months between Brant Rock, near Boston in Massachusetts, 
and New York City. As the distance between these stations 
is nearly 200 miles and 75 per cent. of the distance is over- 
land, and as the stations have been operated almost entirely 
and regularly during daytime, some particulars of the installa- 
tion may be of interest. 

STATIONS. 


The mast at Brant Rock is the trans-Atlantic tower of the 
National Electric Signalling Co. The station at New York 
City is a wooden mast of the ordinary type, 200 ft. high. 

Generator.—The generator used is a high-frequency alter- 
nator, which has been run at a frequency of 100,000 cycles per 
second, but is normally used at а frequency of 81,700. No 
photograph has been taken of the present alternator, but it is 
similar to that shown in Fig. 1, except that there is no counter- 
shaft, and the alternator is driven direct by a De Laval gear. 
The construction of the armature and field coil is shown in 
Fig. 2. 
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The open circuit voltage of the armature shown is 150 volts 
at а frequency of 81,700 and a field current of 5 amperes. 
The resistance of the armature shown is 6 ohms and the in- 
ductance drop is approximately equal to the resistance drop, 
but this drop is, of course, neutralised by a capacity, so that 1t 
produces no effect on the output. Other armatures have been 
constructed having a resistance of 4 ohms, obtained by slightly 
shortening the wire, giving the same open circuit voltage. 
For some work double armatures are used giving an open cir- 
cuit voltage of 270 volts and having a resistance of 9 ohms, 
but so far it has not been found advisable to use these for tele- 
phony, as the present transmitters will not bandle the output. 

The construction of the field discs is shown in Fig. 8. 

The available output of the single-armature machines at 
81,700 cycles is approximately lkw. The output of the 
double-armature machine is approximately 2 kw. 

The difficulty of the narrow air-gap has been overcome by 
a simple device, so that very considerable outputs may now be 
obtained, machines of 10 kw. output being under construction 
and plans have been prepared for а machine having an output 
of 50kw. On the other hand, experiments have shown that 
it is possible to obtain outputs as high as lkw. with fre- 
quencies as high as 250,000 cycles per second, with a field 
disc only 6 in. in diameter, using а double armature, the field 
disc being driven direct by a steam turbine. Apparatus of this 
type is aleo under construction, and it is anticipated that this 
type will be found very useful on board ship. 


Fic. 1.—HIGH-FREQUENCY ALTERNATOR. 


Method of Operation.—This is shown in Fig. 4. Of course, 
ouly a portion of the apparatus shown is necessary to the actual 
telephonic operation, the majority of the apparatus here seen 
being used for making quantitative measurements. 

In operation the transmitter is generally placed directly in 
series with the antennz and the armature of the high-frequency 
alternator, as shown in the lower diagram of Fig. 5 taken from 
U.S. patent 706,747. The antenn current is generally about 
6 amperes with the transmitter short-circuited, and about 
5 amperes with the transmitter in circuit. The radiation re- 
sistance of the antennz is generally arranged so as to be about 
6 to 8 ohms.* 

When talking from a local point near Brant Rock to a local 
point near New York, speech is transmitted over a wire line to 
the wireless station and there relayed wirelessly to New York and 
there relayed again over a wire line to the receiving station. 
An early type of transmitting relay is shown in Fig. 6. "This 


* The power radiated from any given antenna at any given frequency 
can be obtained by multiplying the square of the current by a constant 
quantity which I have called the radiation resistance ’’ (American Tele- 
phone Journal, February 2, 1907, p. 69). I there point out that the effec. 
tive resistance of the carbon transmitter should be equal to the radiation 
resistance of the antenne. This concept will be found to be very useful 
for wireless work, both in considering the transmitting antenne and the 
receiving antenna, as it leads to a set of equations similar to thos» of 
ordinary wire lines and simplifies matters very much. 
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consists of a double differential magnetic circuit. This type of | То the left is shown one of the National Electric Signalling 
relay has, however, since been superseded by what is called the | Co.’s composite variable condensers. These elementa are com-. 
“trough ” relay, shown in Fig. 7. This as above consists of a | bined to form an interference preventer which is so connected 
double differential magnetic circuit with a pivoted armature, that it not only cuts out interference but also atmospheric 
to which is attached a spade of thin platinum iridium, which ; olectricity. 

Strength of Signals and Speech. — The strength of the speech 
is approximately equal to the theoretical amount. The inten. 
sity of speech received at Plymouth (one of the National 
Electric Signalling Co.’s stations) is approximately 1,200 
times andibility and that received at New York is about 


Fic. 2,— VIEW SHOWING CONSTRUCTION OF ÁBMATUBE AND FIELD. Fig, 8 —FiELDp Disc 

three times audibility. This is in daytime and without the 
use of arelay. With the use of the static and other types of 
transmitters better results can be obtained, but up to date 
these have not been completed for this installation, and practi- 
cally all the work has been done with the standard trans- 
mitters a d relays shown above. 


dips into a trough containing carbon powder, the sides of the 
troughs being formed of platinum iridium sheet. This relay 
is used both for transmitting and receiving, and is very sensi- 
tive, amplifying speech about fifteen times without loss of 
distinctness. It will amplify it as much as fifty times, but the 
speech then becomes indistinct and drummy. 

The standard transmitter is shown in Fig. 8, and carries 
5 amperes without undue heating. 

The elements of the apparatus for tuning are shown in Fig. 9. 

To the right is shown one of the National Electric Signal- 
ling Co.’s vari- Pen D 


HISTORICAL. 


Elsewhere (Electrical Review, London, February 15, 22 and 
March 1, 1907 ; The Electrician, February 15 and 22, 1907 ; and 
the American 


——ө—<————————єї. MM — — — — 


able transfor- Telephone Jour- 
mers. While nal, January 
this resembles 26th and Feb- 


ruary 2nd) 1 
have given the 
history of the 
development of 


a Wheatstone 
rheostat, its 
action is not de- 
pendent upon 
contact at all, 
as it was found 
that when wire 
is rolled on a 
metallic cylin- 
der it makes 
contact at ir- 
regular inter- 
vals. The 
metallic cylin- 
der is therefore 
formed of an 


phone. Briefly, 
I first transmit- 
ted speech over 
a distance of one 
mile in 1900, 
using a high- 
frequency 
spark. This 
was abandoned 
in favour of the 
Elihu Thomson 


undivided tube singing arc 
of pure elec- (sometimes 
trolytic copper, called by those 


unfamiliar with 


which acts as 
its history the 


the  short-cir- 
cuited secon- Duddell - Рош. 
dary of a trans- sen arc). This 
former. Where | was superseded 
it is desired Fic. 4.— View or PLANT IN OPEBATION. in 1902 by my 
not to change improved are, 
the resistance, a sheet of mica or of paper is slipped between | for the reasons eet forth in U. S. patent 730,759 (April 9, 
the wire and the cylinder, without, of course, affecting the | 1903) —i. e., the difficulty of adjustment—and the variability m 
action of the transformer. frequency and intensity of the original Elihu "Thomson form. 

Any desired ratio of primary and secondary, and any desired | A comparison of the old method of the National Electric 
inductance in the primary or secondary circuit, and any desired | Signalling Co., using the Elihu Thomson singing arcs, with 
degree of coupling, can be obtained in a few seconds. the new method, using my improved aro, has recently been 


the wireless tele 


THE ELECTRICIAN, OCTOBER 4, 1907. 


987 


made by Dr. Austin, of the Bureau of Standards, and his | absolutely free from all extraneous noises, and stations were 


resulte were reproduced in The Electrician of August 2, 1907. 

It will be noted that Dr. Austin’s results entirely confirm 
those given in my 1903 patent above referred to—i. e., he 
finds that the Elihu Thomson singing arc, both in air and 
hydrogen, is difficult to maintain in adjustment and is dis 
continuous (as was first pointed out by me in The Electrician, 
February 22, 1907, p. 710, and later confirmed by Fleming), 
and varies greatly in intensity and frequency, while, on the 
other hand, my improved arc gives but little hissing noise 
and is absolutely constant in frequency and intensity. Two 
corrections must be made to Dr. Austin’s Paper—-first, tho 
figures given by him for the damping are not correct, as 
Drude’s method of determining damping gives incorrect re- 
sults when used under such conditions, owing to the over- 
lapping of the trains of waves. The second correction is that, 
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Fia. 5.—DtAGRAM OF CONNECTIONS. 


to properly use my arc, the inductance and capacity must be 
either so proportioned to the voltage that the discharges 
succeed each other at the same period as the natural frequency, 
or else a governing tuned circuit must be used, as mentioned 
in my previous article in The Electrician, February 15 and 22, 
1907. It is, of course, not absolutely necessary to use the arc 
in this method, for, as pointed out in U.S. patents 727,330 
(March 21, 1903) and 727,753 (April 6, 1908), it is not 
always advisable to use the arc under such circumstances that 
* the discharge frequency becomes identical with that of the 
wave frequency,” and, indeed, in some cases it is preferable 
that this should not be the case. 

In 1903, 1904 and 1905 the distance of transmission had 
been increased to 25 miles, and apparatus was so far developed 
that seta were tendered to the United States Government (see 
The Electrician, February 22, 1907, p. 711). The transmis- 
sion was, however, still not perfect. By the fall of 1906, how- 
ever, perfect transmission had been achieved —i. e., transmission 


established at Plymouth and Brant Rock. In November, 1906, 
these stations were operated from and to local stations by 


means of the relays above described. This transmission has 


now been increased to a distance of nearly 200 miles—i.e., 
between the present stations at Brant Rock and New York. 


COMMERCIAL USES. 


Tho small sets above referrcd to will undoubtedly come :nto 
extensive use on shipboard, as they do not necessitate the 
employment of a skilled operator and run continuously with- 
out adjustment, and they can be used, where an operator is 
available, either for telegraphy or telephony by the mere 
throwing of a switch. 

For telephoning across large bodies of water wireless tele- 
phony will, it is believed, have an entire monopoly, as, aside 
from the question whether a Heaviside-Pupin cable can be 
commercially constructed, laid and maintained, the cost of 
such a cable is so enormous as compared with that of a wire- 
less telephone station that there would be no object in doing 
it. The fact that speech has already been successfully trans- 
mitted over a distance of 200 miles during daylight, and 
mostly overland, with an expenditure of only some 200 watts, 
proves conclusively that there is a commercial future for wire- 
less telephony in this line. 

Making all allowances for atmospheric absorption, it should 
be possible to telephone in daylight between England and 
America with an expenditure of less than 10 kw., for it must 
be remembered that the New York mast is only 200 ft. high, 
and a 600 ft. tower would be used for transatlantic telephone 
transmission. | 

As regards land work, I believe there is no doubt but that 


Fic, 6.— EARLY Form or TngANsMITTING RELAY. 


in the future the wire trunk lines of the present telephone 
systems will be superseded by wireless trunk lines. Wire 
trunk lines are very expensive to construct and maintain as 
compared with wireless stations, and, moreover, one wireless 
station can transmit and receive simultaneously a great num- 
ber of messages at the same time. 

An incidental field is the establishment of telephonic news- 
papers, such as the one at present in Buda-Pesth. There may 
not seem to be much field for this at present, but when it is 
considered that a single wireless telephone station could trans- 
mit news all over England, and that all the installation neces- 
sary for each subscriber would be a light steel pole, costing 
perhaps $75 (£15), a thermo-electric receiver, & few tuning coils 
and a loud-speaking telephone receiver, and possibly a Poulsen 
phonograph, it will be seen that even this somewhat novel 
proposition is not without possibilities. 

АП this, of course, assumes that sooner or later the various 
Governments will appreciate the injustice and inadvisability of 
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suppressing wireless communication. The question is some- 
times asked why wireless telegraphy does not come into com- 
mercial use, but those asking this question will be able to 
supply their own answer on my asking the question as to 
where they would suggest establishing the stations. It is true 
that within the last few days the National Electric Signal- 
ling Co. has had the good fortune to secure a permit from the 


Fic. 7.—'* Trovan ” RELAY. 


English Government, but, as I say, this has only been obtained 
within the last few days, and is only for direct communication 
between England and America. Upto date it has been found 
impossible to obtain any other permits, and it will readily be 
seen that, unless this state of affairs can be changed, the deve- 
lopment of wireless telephony will be stopped in the same way 
as that of wireless telegraphy. 


that when the above-mentioned apparatus is used for tele- 
graphing, by breaking the continuously generated waves into 
groups, as described in United States patent 727,330 (March 
21, 1903), the signals received at New York are 60 times 
audibility with an expenditure of 200 watts, the measurements 


Fig, 8.—STANDARD TRANSMITTER. 


being made in daylight between the hours of 10 a.m. and 
8 p.m. and during the months of July and August. 

The reason for this will be seen at once if the subject be 
examined quantitatively. The equations for the rise of current 
in а resonant circuit contain a well-known exponential term, 
and, if values of the inductance and capacity are taken such as 
are used in practice, it will be found that the presence of this 


Fig. 9.—APPARATUS FOR TUNING, 


EFFICIENCY oF HIGH-FREQUENCY ALTERNATOR WHEN USED 
FOR TELEGRAPHING. 


There has been some discussion as to whether the statements 
contained in my early patents—for example, those of 1899 and 
1901—in regard to the superior efficiency of continuously 
generated waves were correct. That the statements made 


were correct will, I think, be admitted when it is pointed out 


exponential term has a great effect. Ав a specific case: with 

the inductances and capacities used in telegraphing between 

Massachusetts and Scotland, the value of the exponential term 

is such that the resonant rise at the end of 20 complete 

periods is less than 4 per cent. of the rise with continuous oscil- 
lations and the rame amount of energy transmitted. It 18 
| obvious from this that my system of continuously-gene 
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efficiency and closeness of tuning, over spark methods. rent terminals are mounted. Potential contacts are made to 10 55 
Still another advantage will be realised later by those en.] blocks by copper straps leading to terminals which may be filled 
aa e rends unc kn yi Uc: with petroleum, and is provided with & small turbine for circulating 
: | 
are with governing circuit, it is possible to maintain the phase 
constant for a sufficiently long time to make practicable some 
very interesting and important methods of receiving. 


RESISTANCE COILS AND COMPARISONS.* 


BY C. V. DRYSDALE, D.SC. 


(Continued from page 957.) 


Summary.—The author gives & survey of resistance coils, showing 
their evolution up to the present time and the methods used in accu- 
rate measurements of resistance. Results of tests on a number of resist- 
ance-alloys are given. The desirable features and temperature compen- 
sation of resistance coils are then discussed, and the author describes 
attempts which he has made at compensation by electro-depositing films 
of suitable thickness of certain metals on the resistance wires. In сор. 
clusion, the methods of standardising coils and bridges are considered, and 
а modified form of Carey Foster bridge, due to the author, is described. 


Standards of Low Resistance.—For resistances of values less 
than 0:1 ohm, such as are required in the measurement of current 
by potentiometer methods, the use of separate current and potential 


Fic. 14 —RErcnsANsTALT, 0:0001 онм. One-sixth full size. 


the oil and a water-cooling worm. Similar forms have been made 
by Messrs. Nalder, Bros. & Co. and Messrs. Elliotts (Fig. 15). 
Resistance Alloys.—Before dealing with the general question of 
resistance standards, the properties of resistance alloys require a 
little consideration. During the work of the Electrical Standards 


Fic. 13. —REICHSANSTALT, 0:01 ouv. One-third full size. 


terminals is imperative. Such resistances have been made in the 
form of strips or sheets of manganin or other resistance alloy soldered 
to heavy copper lugs at the ends. The potential terminals are in 
some cases connected to the lugs and in others to intermediate 
points on the strips. Owing to the mode of use of such coils the 
dissipation of heat is most important, and liquid cooling is almost 
essential. Messrs. Crompton have made such resistances in the 
form of а tube enamelled on the inside, through which a continuous 
siream of water may be passed. Fig. 18 shows one of the lighter 
patterns of low resistance of the Reichsanstalt, and in the heavier 
patterns (Fig. 14),+ the resistance is made up of a number of man- 
ganin plates hard-soldered to copper strips, which are in turn soft. 


Fig. 15.— ErrL10Tr Bros. 0 0loum. One-third full size. 


committee of the British Association from 1861 to 1865 very large 
amount of work on the electrical properties of pure metals and alloys 
was done by Dr. A. Mathiessen* who came to the conclusion that 


* Paper read before the British Association at Leicester, August, 1907. 

+ ** Einzelwiderstande für Kleineré Betrage.’’ K. Feussner, Zeit. fur 
Inst., Vol. X., p. 425, 1890. Ueber die Haltbarkeit von Kleinen 
Widerstände aus Manganenblech in praktischen Gebrauch St. Lindsek.“ : | 
Zeit. fur Inst., Vol. XXIII., 1903. “Ueber eine Neurung an. Normal- * А. Mathiessen, appendices A and B, В.А. Report, 1863. Proc. R.S. XIL, 
widerstinde von niedrigen Betrage.“ О. Wolff, Zeit. fur Inst., Vol. | p.472, 1863. Вее also Tho Measurement of Electrical Resistance,” by 
XVIIL, p. 19, 1898. W. А. Price. М.А. 


oscillations possesses marked advantages, both as regards | soldered and screwed to massive copper blocks upon which the cur- 
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Table of the Electrical Properties of Resistance Materials. 
| Specific Thermo- Annealing tests. 
2 Specific resistance. pos: rid Micro. 76 Alterat'n Alterabp Ашар». Alterat’n 
Material. Moker. 2 | gravity. тоа eflicient. olts рег | coiling on jafter 10 hre. wre 1 1 of annealed 
| 5 рег са en 7. at 17°С. | °C. to | mandrel | annealing Eel alins сой after 
| | copper. |1 em. diam.| at 100°C. at 1eoc( | two years. 
Nickelin...... Suddeutsch Kabel Fabrik Mannheim 13 8:82, 39°73 4- 0:021 20°75 +0°15 + 0:265 +0°668 | 0 
Nickelin...... Basse & Lange ............ Sess» 1 8:77 40:62, 40:021 20:0 +0 04 +041 +104 — 0:038 
Nickelin...... F.A.Lange .......... „ 5 8°78, . 89:29, [+00187 19:06 – 0:54 40:271 + 0:667 40035 
Nickelin I..... , Fleitmann, Witte & Co. .......... 6 9:08, 4913, | +0°0024s 37:5 – 0°13 -0:113 | -0162 | -0015 
Nickelin O. . | C. Bchniewindt ................-- 17 | 861 (| 2692; |+0°034 19:7 0 + 0:238 +0422 | +016 
Constantan .. | Vogel ................ ТОР 11 8:99; 47 056 |-0°0012 37˙5 4-0:517 — 0:047 + 0:004 | -005 
Constantan .. | Suddeutsch Kabel Fabrik Mannheim, 12 8:97, 48 3 40:00143. | 35°75 +1:13 -0:06 +0:025 | -00335 
Softconstantan | Basse & Sel es 2 8:90, 484 — 0:00112 39°12 — 0:003 — 0:078 0 +0044 
Constantan .. | С. Schniewindt .................. 19 8°92 48-21 - 0:000732 | 57:6 +0:364 — 0:119 +0400 | -004 
Manganin.... | Suddeutsch Kabel Fabrik Mannheim 14 | 8:61, 36°62 + 0:00175 14 :037 —017 – 0:58 0* 
Manganin.... | Isabellenhutte ............ Teer. 10 | 8-60, 39-14, 70001763 1:44 +084 - 024 – 0:52 0* 
Rheostan .... | F. A. Lange 3 | 861; 47:55 + 0:024 13:8 – 0:42 +034 +0:127 | +00167 
Extra prima. Е. A. Lange .................. ‚.| 4 8:80, 29:35 3 0:028 16:55 — 0:403 +0°298 , +0569 | -005 
Rheostatin I... | C. Schniewindi .................. 18 | 8:60 47:57, | +0°0256 20°75 +0°1955| + 0:385 + 0°91 +003 
Rheostatin II. | C. Schniewindt .................. 21 8:65 + 4843, +0:0274 209 0 + 0°45 + 1:05 4-002; 
Ger. silver II.a | Fleitmanp, Witte & Co. .......... 8 9:05, | 4288, |+0-00385 | 35:75 – 0:12 – 0:13 - 0:17 - 00311 
Eureka ...... | London Electric Wire Co. ........; 15 | 8°96 4140, 700048 40:6 + 0:6 — 0:069 – 0:95 - 0019 
Platinoid .... | London Electric Wire Co. ........ 16 8:83 83:62 +0 0224 23:5 -- 0:237 + 0:463 41:6 —0˙037 
Platinum silver Standard Сой.................... 1,168. ae + 0:0263 СЕ a - "m " 
Platinum silver Standard Соії.................... 5,657! ie Я Б + 0:02714 F РА 
New metal.... 2 26 | 896 `j 5110 |+0-0038 | 358 T CE RE к 
Superior .... | Fleitmann, Witte & Co. .......... 7 8:24; | 81:024 |+0-1148 7:44 402 - 0:165 | +0025 | +055 
Excelsior No. I. , C. Schniewindt ......... isa E 804 ' 80292 |+0-09{7 46 4 0:238 0:202 | -018 
Excelsior No. II. С. Schniewindt .......... N 22 815 | 5792 |+01411 1:56 is m ү; y 
IAK Fleitmann, Witte & Co. 9 8:97 50:7 – 0 0029 89:12 +14 - 0°15 - 0:42 - 0:021 


* The manganin coils were the only ones hard soldered and protected with varnish. 


the variation of resietance of all pure metals except iron and thallium 
was the same, and also put forward the remarkable law that the 
ratio of the temperature coefficient of an alloy to the mean tempera- 
ture coefficient of its constituents is equal to the ratio of the con- 
ductivity of the alloy to their mean conductivity for an alloy of two 
metals. It follows from these two statemen's that a low tempera- 
ture coefficient is associated with а great increase in the specific 
resistance of the alloy over that of its constituents. Mathiessen 
came to the conclusion that an alloy of one part by weight of 
platinum to two parts silver had the lowest temperature coefficient, 
and that there would be great difficulty in obtaining an alloy with 
lower temperature variation. German silver was found to be nearly 
as good, while the addition of a little tungsten has since enabled 
the temperature coefficient to be reduced to that of platinum-silver. 
As to permanency, Mathiessen concluded that lead was the best of 
the pure metals, while an alloy of gold and silver was found the 
most permanent of the alloys, He also investigated the statement 
of Schroder van der Kolk that the conductivity of copper is changed 
by the passage of even a weak current through it, but found no such 
effect. 

With the exception of Prof. Bottomley's measurements on plati- 
noid,* invented by Martino in 1885, and some tests on platinum 
silver, platinum iridium and nickel, by Klemencic, f nothing of 
importance seems to have been done on the subject until 1889, when 
Westoni found that alloys of manganese and copper, or of man- 
ganese, nickel and copper, had a very small temperature variation. 
In an article in The Electrician in 1892, Dr. St. Lindeck[ descrites 
these alloys and the researches on them made at the Reichsanstalt, 
coming to the conclusion that an alloy of 84 per cent. copper, 12 
per cent. manganese and 4 per cent. nickel was most suitable, to 
which the name manganin was given. The specific resistance was 
high, 42 microhms per cube centimetre, thermo force against copper 
only 1 to 2 microvolts per 1°C., and the temperature coefficient was 
only 0 0025 per cent. between 0°C. and 10°C., and practically nil 
between 80°С. and 40°C., after which it became negative. At the 
saine time they had found that alloys of copper and nickel also had 
а very low coefficient, an alloy of equal parts of each, which was 
termed constantan, having a temperature variation of only 0 003 to 
0:004 per degree Centigrade, but this was regarded as unsuitable for 
standards of high precision owing to its high thermo force (about 40 
microvolts) against copper. Manganin was therefore adopted for 
standard resistances, subject to the precautions of protecting it from 
the atmosphere, owing to its tendency to oxidation, and of artificial 
aging by prolonged heating to 140°C. in an air bath. 

In 1898 a further communication on the subject of resistance 


Proc. Royal Soc., May 7, 1855. The Electrician, XV., р. 129. 

t * Untersuchungen über die Verwendung des Platin Iridiumdrahtes 
und einiger anderer Legirungen zur Anfertigung von Normalwider- 
stande.” J. Klemencic. Anz. d. Wiener Akad. d. Wiss., 1888, p. 166. 

1 | 18 for Resistance Coils. St. Lindeck. T'he Electrician, XXX., 

‚ 119, 1892. 


alloys was made by the Reichsanstalt,* giving the resulta, firstly: 
of tests on copper-nickel-zinc alloys, and, secondly, of manganin. 
The effects of composition, of winding and annealing, are given, 
with the conclusion that zinc is prejudicial to permanency. Ап 
extremely interesting set of observations on the properties of copper- 
nickel and copper-manganese alloys of various proportions were 
made, showing that with nickel alloys the temperature variation was 
negative between 38 and 48 per cent. of nickel, and zero with these 
proportions. This, of course, upsets Dr. Mathiessen's conclusions. 
but it is remarkable how closely the increase and diminution of 
the conductivity of the alloy is connected with the temperature co- 
efficient. The addition of the small quantity of nickel in maganin 
is for the purpose of eliminating the small thermo force remaining 
in copper-manganese alloys (although copper-nickel alloys have 4 
very high thermo force) The composition for manganin was fixed 
at 86 per cent. Cu, 12 per cent. Mn and 2 per cent. Ni. 


Although the use of manganin has been adopted and adhered to 
in Germany, it has not found universal favour in this country, and 
even up to the present time many are sceptical as to its per- 
manence. This is doubtless due in large measure to the fact that 
the early experiences with manganin in England were unfavour 
able. Many will remember that the first consignments of manganin 
which were obtainable here had by no means а low-temperature 
coefficient, and the alloy was frequently crystalline and brittle. In 
consequence of this opinion Mr. J. H. Agar Baugh in 1903 went to 
the trouble of procuring samples of all the resistance alloys at that 
time procurable, and gave the writer a set of these samples for the 
purpose of tests. 


Recent Tests on Resistance Alloys.— Measurements have been 
made on these wires by Mr. Jolley, the senior demonstrator in the 
electrical department of the Northampton Institute, with the object 
of determining their specific resistance, temperature variation, 
thermo E. M. F. against copper, and in some cases the effect cf 
bending, annealing, &c. А few of the more important alloys have 
also been chemically analysed by Mr. S. Field, the head of the 
chemical department. 

For the resistance measurements the form of Carey Foster bridge 
devised by Mr. Hughson and the writer was employed, and the 
observations may be relied on to 1 part in 100,000. In obtain- 
ing the specific resistance the specific gravity of each specimen 
was very carefully determined by weighing in air and water, 4n 
the diameter calculated from the length and weight. Thermo forces 
were determined by the deflection on a moving coil galvanometer. 
which was calibrated in microvolts by connecting to the terminals 
of a 0:001 ohm standard resistance through which a known current 

На 

Rollo Appleyard. Electrical Review, XLII., p. 536, 1893. { 

t ** Metallegirungen fur Elektrische Widerstande," Е. Feussner АП 
St. Lindeck. Zeit. fur Inst., 1X., p. 233, 1839. 

+ It should be mentioned, however, that nearly all of these alloys con- 
tained a trace of iron or other impurity. 
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was passed. The effects of bending and annealing were determined 
by coiling the wire, which was in each case of 1 mm. diameter, round 
a mandrel 1 cm. diameter, and afterwards heating for 10 hours at 
100°C. and 10 hours at 160°C. 

The curves in Fig. 16 and the accompanying table are self-explana- 
tory and little comment is needed, except to call attention to the 
much greater curvature of the manganin curves over that of any 
other alloy, and to the fact that four alloys have negative co-efli- 
cients of from 7 to 29 millionths per 1°C. 


An inspection of the manganin curves shows that they are suffi- 
ciently nearly parabolic in form for theresistance to be represented 
by formula R. R max. (1-F G(T — £7; , where R mas, is the maximum 
value of the resistance and T the corresponding temperature. For 
the two specimens of manganin tested we have 


Manganin No. 10 р, = 89:17 (1— 8:9 x 1077(42:6 - t)?; microhms. 
No. 14 рг= 86:65 {1— 4-16 x 10-7(89 - £y) à 


The resistance of manganin coils might conveniently be stated as 
shown in the adjoining table, 
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In connection with the last column in the table, which gives the 
alteration which has taken place in two years, it should be men- 
tioned that the coils were soldered to copper lugs with ordinary 
solder and were xot protected, except in the case of manganin, 
which was both hard-soldered and varnished. Little reliance can 
therefore be placed on these figures, but they have been included 
for what they are worth. They at any rate confirm within the 
accuracy worked to, the constancy of manganin when properly 
protected. 

Mr. Baugh has recently obtained another resistance material from 
the Messingwerk Achenrain, which is made in various grades and 
is stated to have a temperature variation of only —0`001 per cent. 
per degree, combined with a thermo-E.M.F. of only 1:4 micro- volts 
per 1°C. Tests have not yet been made on these alloys, but will be 
undertaken shortly. 


(To be continued.) 
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THE CALCULATION OF CENTRIFUGAL FORCE.* 


BY EGON SIEDEK. 


The circumferential velocity is usually given in the case of high 
speed machinery, such as dynamos c:upled to turbines. But this 
is no measure of the centrifugal force, which depends on the speed 
of rotation, and might be great or small according to the circum- 
stances. Thus, if а weight of 11b. rotates with а velocity of 80 ft. 
per second over а radius of 3 in., the centrifugal force will be about 
800 Ib. ; if it rotates at the same speed over a circular path, having 
& radius of 6 ft. the centrifugal force will be only 88 lb. 

The author, therefore, proposesthat the centrifugal force acting on 
a weight of 11b. and moving with the velocity of the circumference 
of the given body shall be called the “ centrifugal factor," and be 
denoted by the letter F. The centrifugal force, acting on any part 
of the body, moving under the same conditions—z.e., at the same 
radius and with the same circumferential speed—will, therefore, be 
found by multiplying its weight by the centrifugal factor. 

The following is &n elementary exposition of the relation between 
the centrifugal factor, the velocity and the number of revolutions 
perminute, Let F be the centrifugal factcr, G te the weight of 
the body in pounds, P the centrifugal force, which is equal to СЕ; 
g ів the acceleration due to gravity, and is equal to 82; v is the cir- 
cumferential velocity in feet per second ; > is the radius of the path 
of rotation in feet, and n is the number of revolutions per minute, 
m being the mass of the body. 


Then Р =". 99° and v 277^ 
1 = 660 · 


5 It is then easy to show 
that P= чо nearly. The centrifugal factor is obtained by putting 


G equal to unity, and therefore F= 300 
U 


This formula is very simple and convenient, and the centrifugal 
force acting on any mass is at once obtained by multiplying its 
weight by the centrifugal factor. The radius ought to be calculated 
for the centre of gravity of the rotating part, and as а rough approxi- 
mation the formula gives very good results. It seems, therefore, 
desirable in describing the construction of machinery driven by 
turbines that the centrifugal factor should be given instead of the 
circumferential velocity, and it is then easy to calculate at once the 
forces acting on the different parts of the machine, 


—— ͤ— бЕр анн 
— — 


THE EFFECT OF FREQUENCY UPON THE CAPACITY 
OF ABSOLUTE CONDENSERS.: 


BY J. С. COFFIN. 


It has been proposed to construct ап absolute condenser of two 
plates of optically plane glass. In order to render the faces con- 
ducting and at the same time employ the well-known method of 
Perot and Fabry for determining their parallelism and their distance 
apart it is necessary to half-silver the opposing faces of these plates. 
If such а condenser is to be charged and discharged many times а 
second, as is usually the case in their comparison with others, & 
doubt arises as to the completeness with which they acquire their 
charges, in view of the inevitable fact that this conducting filin has 
a very high resistanco. A theoretical calculation was made of this 
effect with rather surprising results—for example, if the condenser 
be two plates of rectangular shape 10cm. long, resistance of 5,000 
ohms per linear centimetre and capacity of 100 cm. per linear centi- 
metre, it was found that at a frequency of 1,000 alternations per 
second the ordinarily assumed capacity was 1 per cent. too large, 
while if the frequency rose to 10,000 per second it was 65 per cent. 
too large. 

The mathematical method employed is one involving the imaginary 
variable, and is somewhat similar to the method used in calculations 
of the influence of frequency upon the self-inductance of coils, with 
which the writer has had a great deal to do lately. 

The two additional cases of a circular plato condenser, involving 
Bessel’s functions, and that of a circular ring condenser involving 
ordinary functions, have also been solved. The results are in 
agreement with those for the rectangular condenser mentioned 
above. 

In conclusion, it is found that condensers with plates of high re- 
sistance when used with alternating currents cannot be assumed to 
have their maximum capacity as ordinarily calculated. Their 
effective capacity decreases with increasing frequency, and 
this diminution may attain large values even under moderate 
frequencies. 

* Translated from the Elextrotechnische Zeitschrirt, April 25, 1907. 

* Abstract of а Paper presented at the New York meeting of the 
American Physical Society, March 2, 1907. 
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TELEPHONE RATES. 


During the last few weeks there has been considerable 
agitation in the provinces due to the new policy of the 
National Telephone Co. in refusing to make further con- 
tracts on a purely flat rate. This change of policy does not 
mean that existing contracts will be in any way inter- 
fered with, but new subscribers will not have the oppor- 
tunity of paying, say, £10 for an unlimited service costing 
possibly double that amount. Users of the telephone have 
become so accustomed to the flat rate that to many of 
them it appears quite irrational to suggest that any other 
rate is desirable, except for the subscriber who wishes 
to use a telephone to a comparatively small extent. 
Yet the large user would never expect to have an un- 
limited supply of gas or electricity for a fixed sum per 
annum, or if such terms were arranged the sum would 
To be fixed so high that no consumer would censent 
to accept the terms. There are very few commodities or 
services in which an unlimited supply is given for a fixed 
sum. The railway season ticket is an exception, but in that 
case it is a simple matter to estimate approximately the 
extent to which the ticket will be used. Domestic water 
supply is another case, and clectricity supply on the 
Continent and in а few of the less important towns in the 


Und Е.Е. Price 2s. 6d. nett. 
pram A „ 8$ winding and Commutators. Ву Е. M. Weymouth. 
ce 78. 
Batteriós: their Construction and Manufacture. By W. К. 
Cooper. Price 108. 6d. nett. 
The ufacture of Electric Light Carbons. Price 18. 64. 
ane Lee tion of Faults in Electric Light Cables. “By Е. ©. Raphael. 
се {8 
The > Steam-Engine 1 tor and Indicator Diagrams. Edited by 
W. W. Beaumont, M.I.C.E., M.I.M.E., &c. Price 6s. см] 
The Electric Arc. By Mrs. Ayrton, M. I. E. E. Price 12s. 6d. 
e Batteries: thoir Construction and Manufacture. By 
8 Wade. Price 10s. ба. nett. 
Way tt Tractive Effort and Power Diagram. By Arnold G. Hansard, 
I. E. E. Price 4s. 6d. net; in Tube, 6s. 
The ADAM Post mon Telephone Service. Enlarged. Price 8s. 6d. nett. 
Hull Lia cp i nquiry. Verbatim Note. Price 8s. 6d. nett. 
Portsmou тороо Inquiry. Verbatim Note. Price 1в. 6d. nett. 
International Telegraph Convention and Service Regulations 
(London Revision, 1903). Price 6s. nett. 
(Preliminary) Wireless Telegraph Conference (Berlin, 1903), Pro- 
ceedings at. Price 8s. 6d. nett. 
International Wireless Telegraph Convention and Service Regu- 
lations (Berlin, 1906). With Compite report of Proceedings. Price 91s. nett. 
Ather: A Theory of the Nature of V xm and of its Piace in the Universe. By 
Hogh Woods, M.D., В.А. Price 38. 
The. Classification of ‘Alternate Current Motors. By V. A. A. Fynn, 
LE.E. Price 8s. nett. 


The Rates for Subscriptions to “Тнв ELECTRICIAN" are as under 


YEAR. — HALF-YERAR. QUARTER.) Post free, 
United Kingdom 268. 08. .. 188.64.  .. 715.04. payable 
Postal Union . . 808, 0d. .. 16а. 0d. .. 88,00, Jinadvanc 


(This charge includes all Supplements.) 
Ало Volumes of “Тнв ELECTRICIAN" commence in April and October. 
Vols I. to LVIII. can now be supplied. Price on application, 


M Uv — — — — гист Е CU . 


THE ELECTRICIAN, OCTOBER 4, 1907. 


993 


Colonies is also, to some extent, an exception to the general 
rule; for in the case of systems generating electrical energy 
by means of water-power it is not unusual to accept certain 
small consumers at a fixed price per lamp per annum in 
order to avoid the cost of a meter. 

A telephone service, however, is a somewhat different 
matter. Originally telephones were used simply as private 
lines in order to connect the different sections of a business 
together, or to put an oftice into communication with a 
warehouse or works, and in such cases as these the 
service was an unlimited service as a matter of course. 
When, however, these users of the telephone were gradually 
connected together by means of an exchange, additional 
costs of another kind arose. The capital costs increased 
rapidly, as large switchboards were put down and the neces- 
sary exchange premises and wayleaves were obtained. The 
result of this change from a private to a public system із 
that the subscription has now to cover a much larger 
number of items. At the present time the capital cost per 
subscriber amounts to something approaching £35. In any 
case, therefore, the capital charges on this amount must be 
met; but, apart from this, there are the running charges, 
consisting of maintenance of the lines, instruments and 
exchanges, and the item of labour for handling the calls. 
The extent to which subscribers vary in the use of their 
telephones is enormous, and the cost of labour and of a 
great deal of the plant is in direct proportion to the 
number of calls. Moreover, the extension of a telephone 
system is a serious business. If the number of subscribers is 
doubled, this does not mean that the capital expenditure is 
merely doubled, for the capital increases very much more 
rapidly. This fact is forgotten by those who compare the 
telephone system of London with that of Stockholm, and 
always to the disadvantage of the former. 

The result of the tlat rate has been that if a subscriber 
does not feel it is worth his while to pay a comparatively 
heavy annual sum he changes to the toll system, but 
where he reaches the opposite conclusion he retains the 
flat rate, and probably works his liue very much more 
heavily than it should be worked with any regard to 
efficiency. Consequently, other subscribers are apt to ring 
up and find the number of this particular subscriber con- 
tinually engaged, until they come to the conclusion that 
the telephone service is very bad, that it is hopeless to ring 
up this subseriber in future, and the subscriber in question 
may thus lose a good deal of business which he might 
otherwise secure. 

To those who are accustomed to deal with problems of 
power supply and the rates which should be charged, it 
will appear only reasonable that the National Telephone 
Co. should abandon the flat rate, as has been done in many 
other countries already, and should adopt the message rate 
exclusively. By the proposed system of charge a subscriber 
can contract for any number of calls per annum, the rate for 
which decreases as the number of calls increases, until a 
limit of something less than 2d. per call is reached. Con- 
sidering that а subscriber is generally called up as fre- 
quently as he calls other subscribers, this means that he 
will pay at the rate of about 1d. per call if he is a very 
large user. А rational basis of this kind enables all classes 
of subscribers to be treated fairly, whereas, if a subscriber 
who uses his telephone toa large extent is given a rate 


which is unremunerative to the Company, the small user is 
simply penalised to make up the difference. Naturally the 
large user objects to any movement that may tend to 
increase his payments. This is only what must be 
expected, but it is certainly strange that Chambers of Com- 
merce, Which are supposed to have the welfare of the small 
as well as the large trader at heart, should engage in agita- 
tion against the introduction of sound business principles. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blec‘rician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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A Handbook of Wireless Telegraphy. By James Евѕкіме.Мовват, 
(London: Crosby Lockwood & Son.) 10s. 6d. net. 


This very lucidly written volume is attractive and readable 
to a degreo that few works on technological subjects can ever 
claim or hope to be. It would seem to have been put together 
with the idea in mind of pleasing the greatest possible number 
of people. In the first place, the dilettante of wireless telo- 
graphy will here be able to obtain at a single reading, with 
judicious omissions, a bright picture of the possibilities and 
the actual accomplishments of wireless telegraphy. In the 
second place, the “heavy” electrical engineer will appreciate 
the broadly descriptive style of the book ава whole. And 
lastly, those who may call themselves experts or engineers in 
wireless telegraphy will find much interesting information not 
to be met with in other text-books on wirelesstelegraphy. Of 
this seldom-seen information just referred to, there are two 
kinds. One kind is purely and solidly scientific ; the other 
kind consists of a résumé of the somewhat sensational promises 
which have been at times poured forth by boastful inventors. 
The purely scientific kind of information is, for the most part, 
provided in the shape of long extracts from published memoirs. 
The quotations from memoirs are in the main appropriate and 
well chosen, and will give many very practical people, for the 
first time, a clear notion of the bearing of some of the major 
researches into details of wireless telegraphy ; but the other 
kind of information, what we have called the sensational 
matter, is of doubtful utility. For instance, itis scarcely proper 
to devote a whole chapter of a technical work, a work pro- 
posing to deal with facts, to the scheme of ''world-wave" 
wireless telegraphy excogitated by Nikola Tesla, even though 
the scheme's fantastic character does make it delightful reading. 

One of the principal and commendable features of the book 
is that an attempt is made, for the first time we believe, to set 
forth fully and connectedly the problems of the laws governing 
transmission of signals to long distances and of the losses that 
occur through atmospheric absorption or other causes. The 
subject is an important one, one that is demanding more 
attention every year. Its discussion in the present work is, 
unfortunately, greatly hindered by the scarcity at the present 
time of available quantitativo data; but the author carries 
matters as far as published results allow him. Another 
principal feature of the book is that the various sensitive 
devices for detecting the oscillations produced in the receiving 
circuits by electric waves are more carefully discussed than 
usual, both as regards their practical performance and their 
scientific basis. Here, we think, the author is at his best ; and 
some of his remarks on the processes taking place in the 
receiving circuits are acute and noteworthy. 

The sending apparatus is not treated with the same strength 
and sympathy as is the apparatus at the receiving end. Yor 
example, the very important distinctions between direct 
coupling and inductive coupling, between loose coupling and 
close coupling, are not explained adequately ; nor are the con- 
sequences of alterations in degree of coupling on the emitted 
wave-length expounded. The measurement of the damping 
factor of the oscillations generated is treated badly ; and even 
the important measurement of the wave-length is somewhat 
neglected, only one particular form of wave-meter being men- 
tioned. Most noticeable of all is the scant attention given to 
really modern methods of generating waves—the common in- 
duction coil takes up nearly all the space granted to this 
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subject, while the methods of producing oscillations by the 
electric arc are passed over with bare mention. While grum- 
bling at these things, it may be observed that it is unfortunate 
that in a book of this calibre so much space as is actually given 
should be devoted in Chapters IX., X. and XL, especially X, 
to long reprints, virtually commercial in character. 

Precision Grinding. By Н. Dannvsumr. (Lcndon: 

Constable & Co.) 162 pp. бз. net. 

The writer considers that ‘on practical and economic 
grounds increased knowledge of the craft will lead to general 
adoption of grinding processes in workshops." He has found 
from long experience that the use of a suitable grinding wheel, 
combined with other essential conditions, produces better 
results than the older method of finishing details with file and 
emery cloth. The scope of the book includes the manufac- 
ture and re-setting of grinding wheels, cylindrical, plane and 
conical grinding, lapping of various kinds, and the relation of 
the grinder to machine design. The general rule is given that 
the softer the material the harder the grinding wheel to be 
used, the sceming paradox being explained by the fact that 
in grinding a hard surface the bond should readily give up 
particles of grit, and ғо quickly expose new cutting grit edges 
as the old ones become rounded and useless. Then again, 
stress is laid on the necessity of the wheel ‘always cutting 
freely even with the lightest depth of cut, for any pressure in 
the last finishing cuts will either overheat and so distort the 
work or else disturb the method of holding." The residual 
particles scraped from the surface by the grinding wheel are 
seen under the microscope to consist of shavings very like 
those obtained in any machinery process. All these shavings 
are coloured, showing intense heat, and in the case of cast iron 
they are rounded as if due to fusion. A liberal supply of 
water at the grinding point is essential for plane and cylin- 
drical grinding, except in certain cases, of which cast iron is 
given as an instance. 

A considerable space is given to such details as the truc and 
rigid packing of the work on the machine, and to considera- 
tion of temperature changes as producing fina) irregular work 
and "chatter" marks. Minute details are given as to the 
technicalities of lapping, the best bond substance for which is 
* soft close-grained and well-annealed cast iron." But for an 
extra fine finish thick glass is used; it is first lapped with 
cast iron, and then it will grind without further charging. 

Much useful information is compressed into the volume. 
The descriptions are clear, but the material used might be 
more systematically arranged and grouped. The drawings 
are good but not very plentiful. 


Archibald 


SOME FACTS AND PROBLEMS BEARING ON 
ELECTRIC TRONK-LINE OPERATION.“ 


BY F. J. SPRAGUE, 
(Continued from page 949.) 


Summary.—1n this Paper the author makes a vigorous and detailed 
attack upon single-phase traction for trunk railways. The various parts 
of tho electrical equipment are considered in turn. Conductors, when 
used for alternate currents, suffer loss of current capacity through im- 
pedance. Single-phase motors, although effective, are much heavier 
than continuous-current motors of the same capacity when considered on 
a thermal basis, and the weight of the complete single-phase equipment 
for a locomotive comes out (o be about double. The differences between 
tingle-phase and continuous-current motors are given in some detail. Poly- 
phase motors also are considered by the author to be unsuitable. After 
considering the pros and cons of electric braking, the author discusses 
the various systems of working conductors at present available, and 
describes an improved form of under-contact third-rail, designed by Mr. 
Wilgus and himeelf. Recent suggestions to use 15 cycles instead of 25 
cycles show some advantages, but the total weight of single-phase appa- 
ratus on a car will remain much the same, After describing recent 
examples of locomotives, and considering some minor points, the author 
concludes that tha field of the single-phase system is on roads with sparse 
traffic, and that where the traffic is dense а comparatively high-pressure 
continuous-current system is to be preferred. 


Motor and Locomotive Construciions.— Locomotive designs. in- 
fluenced in part by the type of motor adopted, show a great variety 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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of constructions, and may be very gencrally classed as rigid frame 
with all weight on the driving axles and without leading trucks, 
rigid frame with either single axle or bogie leading trucks at each 
end, and bogie-truck locomotives, the bogies being pivoted under 
the cab, and sometimes linked together. 

On all multiple-unit trains, except such as are designed for very 
high speed, in which case there is a possibility of a gearless motor 
development, the standard method of motor mounting introduced 
on the Manhattan Elevated Railway in 1886, and which has been 
in vogue ever since, bids fair to continue, It provides for cen'ring 
the motor and carrying a part of its weight upon tho driven axle, to 
which it is connected by any required ratio of gearing, the other 
end being flexibly suspended from the truck above the side springs. 


Up to capacities of 250 f. p., about the limit required and permissible 
for motor-car equipment, single driving on one end can be used, 
but when this type of motor is built for larger sizes, in connection 
with locomotives, it seems almost necessary {o provide for gear 
driving at each end, which presents some difficulties in construction. 
To overcome these, the introduction of a spring has been proposed, 
but the use of an adjustable gear rim seems preferable. To reduce 
the dead weight on the axle, one of the French railways some years 
ago centred the motor on a quill which surrounded but was sup. 
ported clear from the axle, connection being made from the quills 
to the drivers through springs. 

An analysis of the action of a locomotive demonstrates beyond 
question that this general type of machine, that is, one having a 
rigid frame and no guiding trucks, is limited to moderate speeds. 
and would be unsafe if operated at high speed on a road with much 
curvature and special work. Notwithstanding the fact that it has 
been strenuously advocated, even recently, I think this particular 
type will not find favour among the railroad men, and it is already 
practically abandoned in the proposals of the manufacturers in 
favour of & bogie-truck type, or an articulated type composed oí 
two rigid frames with single.axle leading trucks at each end of the 
complete unit. It is also proposed to carry the geared motors. 
centred on а spring-connected quill, directly over the main driving- 
axles, and to support the entire motor by springs from the locomo- 
tive frame. 

Particular interest naturally centres upon the distinctive types of 
locomotives installed on four important railway systems, the Val- 
tellina and the Simplon Tunnel in Switzerland, the New York 
Central, and the New York and New Haven, which well illustrate 
three of the principal methods of construction developed to шее 
the demands of different electrical systems. І will briefly describe 
each, as well as make some comment upon a few of the many other 
types recently proposed. 


As illustrating a high order of electrical and mechanical engi- 
neering, the work of the Ganz Company merits special mention, for 
it is undoubtedly true that the present status of the polyphase 
system, which stands on a favoured plane with many Italian eng- 
neers, is owing almost entirely to the efforts of this company. The 
polyphase motor locomotives built for the Valtellina Railway and 
for the Simplon Tunnel are strikingly individual in their construc- 
tion. The axle mounting of motors is abandoned, the motors being 
entirely separate units mounted on the locomotive frame and 
coupled to each other and the 62 in. driving wheels through an m- 
genious combination of connecting and side rods. Of the three pairsof 
main drivers, the middle only is journaled in the main frame, each 
end · pair being journaled at one end of a pivoted guiding truck. & 
the outer end of which are guiding wheols about one-half t" 
diameter of the driving wheels. The end drivers have a limited єг: 
play, and one king bolt has a similar freedom of movement, while i 
other is fixed, resulting altogether in great freedom of adjustment 
track curvature. The two motors, spring supported through tt 
locomotive frame, are each quarter-cranked, and connected to si}? 
rods having downwardly projecting jaws which loosely engage t3: 
driving pins of the middle drivers, the centres of which are some 
what below the centres of the motors. On each side of the jaxs of 
the side rod are coupled the connecting rods of the outer drivers. 
provision being made in all bearings for the necessary freedom c 
movement and adjustment. In an earlier type, the locomotives 
were equipped with two sets of twin motors for high and low tc 
sion, the low tension to be operated in cascade relation to get elu 
speed in starting and for running on grades, then to be cut out 3:1 
the regular running to be with the high-tension motors alone. l: 
the latest machines the twin motor construction has been abst: 
doned, and the locomotives are equipped with two 15 cycle bigb- 
tension polyphase motors, one having 8 and the other 12 poles. 
and an arrangement of field circuits in the latter machine s 
that it can be temporarily made а low-tension motor opersurz -- 
cascade relation with the other. This combination perms d 
three regular operating speeds of about 10, 26, and 40 nules 
hour. At the lowest speed the motors are in cascade rel.t-- 
with high draw-bar pull, at middle speed the 12 pole motor ^ · 
operation alone on high tension, and at the highest speed! 
З pole motor is uscd alone, likewise on high tension. Of course. 1 
physical connection of the two motors together and to all dre? 
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makes this method of operation possible. The rated capacity of the 
motors, as given by Valatin, is extraordinarily high, that with the 
12 poles being stated as 1, 200 н.р. and that with 8 poles 1,500 H. P., 
based upon the one-hour rise of temperature of 75 deg. The motors 
average about 18 tons each. The use of connecting rods in this 
locomotive is not as objectionable as the use of the driving and 
connecting rods in а steam locomotive, because the strains are very 
different and the rotative weights can be far more perfectly balanced. 
It can be fairly said to have the advantage that with the minimum 
possible weight of locomotive there is no such thing as slipping an 
individual wheel, а trouble which will occur at times with all loco- 
motives having independently driven axlesif equipped with powerful 
enough motors, because of variation in motor characteristics, track 
and wheel conditions, and unequal wheel pressure caused by the 
draw-bar pull. Almost the entire weight of the locomotive is spring- 
borne, and the behaviour of the machine on curves even at high speeds 
ought to be very satisfactory. Тһе вате general construction would 
lend itself very effectively to the application of high-tension inter- 
pole direct-current motors, and may be very seriously considered in 
this connection. 

The New York Central type of locomotive, the Batchelor machine 
as developed by the General Electric Co., consists essentially of а 
heavy steel framein which are journaled four main axles, and which 
is terminated by pivoted single-axle ponies provided with spring 
resistance against deflection from the central position. The motors 
are the gearless type, the armatures being mounted directly on the 
axles, and the bipolar field-magnets forming an integral part of the 


BiPoLAn Direct-cURRENT MOTOR. 


Fic. 9.—TRANSVERSE SECTION. 


main frame; they are, therefore, carried with it by the equalising 
springs, and have free motion relative to the armatures. In addi- 
tion to the regular truck frame, an additional path is provided for 
the magnetic flux, which passes through all the armatures and field 
poles in series, by a heavy bar extending the length of the frame 
and carried above the motors. Being of the two pole type (Fig. 9), 
and with a quadrant winding, the motors are extraordinarily free 
from sparking tendencies; in fact, they are, structurally, natural 
1,200 volt machines, although only wound for present operation at 
750. So marked is this characteristic that the brushes, which are 
180 deg. apart, instead of being carried on yokes concentrically 
with the commutator, are carried on arms attached to the field- 
magnet frame (Fig. 10), and although moving with it operate per- 
fectly. The electrical and mechanical construction is, therefore, 
reduced to an acme of simplicity never hitherto attained in electric 
locomotives, for not only are there no gears, but there are no arma- 
ture or field bearings, quills, driving spiders or special spring con- 
nections, although all the weight of the motors except the armature 
їз spring-supported. The air-gap is very large, and as the pole 
pieces are very nearly flat a complete axle unit with its arma- 
ture can be readily dropped out, and replaced without disturbing 
the balance of the motor equipment. This type of machine, 
of course, cannot be used with any form of alternating current 
directly, no matter what the frequency. Experimental trials 
extending over two years, with 67,000 miles of operation, amply 
demonstrated its remarkable reliability and etticiency, quali- 
ties confirmed by the operation of 35 of these locomotives now 
delivered and in regular service. The total weight of the locomo- 
tive, without heating equipment, is about 95 tons, of which 70 tons 
is on the drivers. The nominal capacity, with 75 deg. rise and 


natural ventilation, is 2,200 н.р., at which output with 600 volts the 
machines run at 300 revolutions, corresponding to 40 miles an hour. 
The rigid wheel-base is 13 ft., the total wheel-base 27 ft. and the 
length over all 87#. The individual control is the series-parallel 
bridge method, with resistance variation, the grouping of motors 
varying from four in series to four in multiple, and current is taken 
from the under-contact rail by side-extending slipper-shoes. Although 
the electric service of the New York Central was inaugurated only 
as recently as December 22nd last, already 305 train movements, 
representing 86 per cent. of the present total of the New York 
Central and Harlem trains, both locomotive-drawn and multiple- 
unit, are operated electrically. The aggregate delay has been less 
than with the old steam service, a fact particularly noticeable in 
times of snowstorms. 

The New Haven alternating-current.-direct-current locomotives* 
are built by the Westinghouse Electric & Mfg.Co. The first of these 
machines, pulling a short train, made entry into the Grand Central 
station on May 11, 1907, and in a short time the operation of the 
equipment should be under service test. Some question has been 
raised as to whether trucks with drivers of so large a diameter as 
62in., on which are concentrated 15 tons of motors in a limited 
wheel-base, will track properly under all conditions of rail. Expe- 
rience, however, is the final criterion. 

In order to combine the possibility of single-phase alternating- 
current transmission at high voltage by overhead trolley and the 
unquestioned advantages of the direct-current motor, it has several 
times been proposed to introduce between the line supply and the 
motors a motor-generator set, comprising an induction motor taking 
current directly from the line, and driving a continuous-current 
generator to supply the motors, this converting set being carried in 
the main cab, with provision made for the extra weight by bogie 
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Fic. 10.—LoxwciTUDINAL SECTION. BIPOLAR DiRECT-CURRENT MOTOR. 


trucks at cach end, or in an independent tender taking the place of 
the steam tender in existing steam practice. Of course this is the 
introduction of а moving sub station individual to the locomotive 
which is operated by it, and makes the latter subject to all the idio- 
synerasies of the intermediate apparatus, besides laying up an enor- 
mously expensive machine in case of any special trouble. Where 
the motor-generator set is carried in & separate tender this disable- 
ment only cuts out а part of tho equipment, which can be replaced 
by another like part, but in any case it is debatable whether such a 
moving sub-station offers any advantage over the stationary one. 


Sometime since I made a very careful investigation of the possi. 
bilities of direct-current gearless and geared motors, the former of 
the bipolar type, for identically the same service, a very severe one. 
Both machines were of the four-axle bogie-truck type, the trucks 
being linked together. The geared locomotive weighed 93 tons and 
the gearless 126 tons, but the weight per axle was well within the 
usual allowance. On each truck were four motors, connected two 
in series, to be operated at а maximum line potential of 1,500 
volts. The geared motor construction was of the usual standard, 
but fitted with commutating poles, while the gearless machine 
had modified bipolar motors of the New York Central type. 
A comparison of the efficiency curves of the two machines 
showed for each from 87 to 88 per cent. on a five-hour load, 
and falling only to 83 per cent. with 50 per cent. increase, while at 
half this load the efficiency of the gearless machine was much 
higher than that of the geared. Some adequate idea of the capacity 
of the gearless machine may be gathered from a statement that it 
would maintain a drawbar pull of nearly 25,000 lb. at a good rate 


* We hope to describe these locomotives in our next issue. —Ebp, E. 
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of speed for several hours continuously, and with natural ventilation. 
These extraordinary characteristics would, for the class of service 
for which these machines were considered, amply warrant the addi- 
tional weight becauso of the simplicity of the gearless machine. 

A very promising type of machine, embodying many of the good 
features of those which had preceded it, is now under construction 
by the General Electric Co., for use either on direct current, or with 
а motor-generator set supplied from an alternating-current trolley. 
This machine is of the four-axle free bogie type, the drawbar pull 
being taken through the main frame. On each truck, and forming 
an integral part of it, are two bipolar gearless motors driving the 
middle pair of axles, and at either end of each truck is a pair of 
leading wheels of smaller diameter, which have a limited, spring- 
resisted side play. The normal wheel-base of each truck is 12 ft., 
the total wheel-base 82ft. and the length over all 86 ft. This 
machine should be capable of an almost unmatched speed and 
freedom in following irregular curvatures, and with special ease of 
track approach. | Ж ; 

The various locomotives thus briefly described are but a fraction 
of those proposed by various makers to fit particular conditions and 
types of apparatus. Their construction does not, in many par- 
ticulars, meet the preconceived ideas of some steam locomotive 
builders, with whom a high eentre of gravity and a'l the weight 
possible carried on springs is a cardinal principle, and avery correct 
one when we consider the necessities of the steam locomotive. The 
electric locomotive has a lower centre of gravity, that of the New 
York Central machine being about 44 in., the New Haven 51 in., 
and the Ganz probably somewhat higher, while that of the steam 
locomotive is sometimes as high as 78 in. The electric machine, 
therefore, will have less tendency to topple over, but a greater 
resultant side pressure in case of irregularity of track when entering 
а curve, Or running on an irregular track, than its rival, a larger 
portion of whose weight heels over and increases the vertical ргез- 
sure on the rail. Careful investigation, however, carried on through 
many sources, and inaugurated by reason of the recent derailment 
on the New York Central road, seems to indicate that with electric 
motors properly guided any increased tendency to side-thrust is 
more than compensated for by certain other advantages. 


Train Control and Operation.—Ten years ago I inaugurated on 
the South Side Elevated of Chicago a new system of train 
control, now known the world over as the multiple unit," and 
generally recognised and adopted as the best method of handling 
trains wherever service ia crowded and high schedules are required. 
The essential result accomplished by this system is increase of 
capacity, by providing high power equipments proportional to the 
length of the train, increased schedules and density of train move- 
ment, the lowest maximum speeds for any given schedule, simi- 
larity of equipment, reduced switching and signal movements, 
increased safety, and generally the utmost independence and facility 
of operation. I believe that it is inevitable that all local and 
suburban passenger service on electrically equipped railways will 
be eventually conducted on the multiple-unit plan. 

The use of steel car-bodies, heavier trucks and addition of motor 
equipment means increased weight, and increase of schedule means 
increased capacity of motors, and it is, therefore, of the utmost 
importance that capacity be got with a minimum of weight, and 
likewise with restricted armature speeds, especially where stops are 
frequent. According to all present developments, as I have already 
indicated, the direct-current equipment has in this service an 
enormous advantage over any single-phase alternating-current 
motor equipment with its car transformer. | 

Irrespective of the benefits to passengers, and the influence in 
building up suburban service by providing a high schedule train 
system which can be absolutely adjusted to the neede of traffic, the 
influence on the capacity of the terminal facilities of a railway is 
of the utmost importance. It has been declared by а competent 
English authority that the use of multiple-unit trains in the subur- 
ban service of a congested station at least doubles the capacity of 
that station in the matter of track movements and the dispatch of 
trains. Again, the use of electricity makes it possible to double- 
deck a terminal, bringing through trains in on one level and subur- 
ban trains on another, and using both for storage. As a net result, 
it may be safely stated that, so far as train movements are concerned, 
the capacity of a yard, over and above that required for the storage 
of cars alone, can be trebled as compared with steain-locomotive- 
drawn trains. In addition, the yards can be roofed over, and the 
space utilised for streets, parks or buildings. 

The remarkable extension of the multiple-unit system and its 
recent application to locomotive practice, as, for cx ample, on the 
New York Central Railroad, have led to the suggestion that freight 
trains shall be equipped with secondary controllirg lines, and that 
a number of locomotives, not only at the head of the train but dis- 
tributed throughout it, shall be handled by а single operator on the 
leading engine. 1 do not hesitate to pronounce this an impractic- 
able scheme for general application. Quite aside from tho cost of 
equipping the hundreds of thousands of rapidly deteriorating freight 
cars, it would bo against public policy, and contrary to the most 


ordinary safety of train operation, to leave such an extended and 
high-powered train in charge ofasingleman. While double headers 
under a common control will undoubtedly be used when necessary 
on both freight and passenger trains, when one considers all the 
varying conditions of trunk-line operation, neither public policy, 
safe railroad operation, nor labour conditions would permit the 
handling of a train with two or more locomotives so coupled up 
with only one man in the cab. 


(To be concluded.) 


ENGINEERING EXHIBITION AT OLYMPIA.—III. 


There are naturally many exhibits of machinery and apparatus 
accessory to engineering matters proper. Among these we may 
mention the constantly increasing devi¢es—the products of the 
laboratory and the chemist rather than of the -engineer—for the 
scientific control of combustion in raising steam and its subsequent 
utilisation in power plants of every description. M 
Central station engineers and steam users generally will be inte- 
rested in the exhibit of Sarco” specialities made by Sanpers, 
'REHDERS & Co., who have an attractive stand in the body of the 
hall. The construction of the “ Sarco” steam meter is based on 
the standard formule of Zeuner-Napier and others, relating to the 
flow of steam from one vessel to another and the.drop in pressure 
which is thereby occasioned, and which has a certain relationship 
to the quantity of steam passing. In the application of this prin- 
ciple to the Sarco " meter а disc with a bore slightly smaller than 


Fic. 5. —CiRevcrLAER Diar PATTERN “Sarco” STEAM METER. 


the diameter of the pipe is placed between two existing flanges at a 
point where it is desired to ascertain the volume of steam flowing. 
A slight drop in the pressure takes place behind the throttle, sud 
the difference in pressure on the two sides is the medium through 
which the volume of steam is measured on the Sarco instrument. 

The simplest form of indicator consists of a wrought-iron casing 
carrying a mercury gauge glass, and a circular drum upon which is 
a printed interchangeable diagram. The pressure on the boiler side 
of the throttle disc is transmitted to the base of the gauge glass 
through a tube on the right-hand side of the casing, whereas the 
smaller pressure behind the throttle is communicated to the top of 
the glass through the tube on the left. The glass is filled with 
mercury to the zofo line on the diagram, and when the indicator 13 
connected to the throttle dise by copper tubing tho position of the 
mercury shows on the diagram, in pounds per sccond, the exact 
volume of steam flowing at that instant. For fine measurements, 
as, for instance, the checking of the working of steam engines, tur- 
binos, &c., a steam dial indicator is recommended. A hand ona 
large and clear dial takes the place of the gauge glass. The dial is 
interchangeable, and so arranged that pounds of steam per second 
nre indicated diroctly, also at varying pressures (Fig. 5). The con 
struction is similar to that of the recording instrument which vill 
now be described. 

The “Sarco” steam recorder, shown open in Fig. 6, is made for 
steady or varying pressures, fitted with charts or aggregating indexes 
for 24 hours. Its construction is as follows: A reservoir, А (Tig. (^ 
containing a quantity of mercury, is in communication, on the one 
hand, with the two tubes which connect to the throttle disc. and, 
on the other hand, through two tubes, D and C, with a vesscl, 
of special shape and suspended on two finely balanced and care 
fully tempered springs, E. These connections are so arranged that 
tho higher steam pressure tends to force the mercury out of rc 
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ceptacle A, along tube B and into vessel D, whereas the lower 
pressure is communicated to the top of vessel D through tube C. 
Thus the difference in pressure again determines the height of the 
mercury and also the position taken up by vessel D. The motions 
of this vessel are communicated to the chart H by lever F and 
penG; or they may be transmitted to an index of special construc- 
tion. The drawing also shows at K-L a special arrangement by 


which the action of the pen is automatically controlled to conform 
to the fluctuation in the steam pressure. | 


Fic. 6.-- INTERIOR ОЕ STFAM RECORDER. 


The recording chart is arranged for 24 hours, and is calibrated in 
pounds of steam per second. The instruments are designed for all 
sizes of pipes and any pressure. Only the throttle dises and 
diagrams, dials or charts vary, and are supplied to suit each par- 
ticular case. The instruments may be erected in any desired posi- 
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Ез. 7. —SECTION THROUGH STEAM RECORDER SHOWING WORKING P. RTS 


tion, and the connection between throttle and meter is made of 4 in. 
copper tubing. "This is kept fullof water, so that the instruments 
are always cool, and they do notcomeindirect contact with the steam. 

Another interesting instrument shown is the Sarco feed water 
meter, which consists of the strainer box А (Fig. В), containing а 
cylindrical copper sieve, and the meter proper. The type having a 
capacity of 2,000 gallons per hour measures 18 in. in length without 
the strainer. The iron casing D has a phosphor bronze lining C, 
and the two covers are lined with the same material. The moving 
mechanism is an alloy of nickel steel, which is said not to be affected 
by sudden and wide fluctuations in temperature. It consists of the 
drum D (mounted on the spindle E), and the wings F, G, H, I, the 
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latter having attached to them, both at the top and bottom, studs 
К. The water flows in at L, апа falling on wing F causes the drum 
to rotate. This brings the studs K on this wing in contact with cam 
M (а similar cam is also attached to the top lid), and, on moving on 
further, the latter forces the outside rim of the wing tightly against 
the casing, making a water-tight joint, as shown in the position of 
wing G. Simultaneously, wing H has moved round towards the 
water outlet N, and, after having passed this, is gradually closed and 
pressed against the drum by the guide-block О. In the course of 
this movement all the water between that wing and the drum is 
forced out at N. 

As a certain small amount of force is required to effect this injec: 
tion of water, and as it musi be removed before the wing can pass 


Fic. 8. INTERIOR View or Feep-WaTEeR METER. 


the block O, the meter is not subject to inaccuracy on account 
of centrifugal force, which causes some rotary meters to revolve 
after the water supply has been interrupted. Before it can be 
released, the wing must pass the two blades P and Q, which are 
held open by the pressure of the water, and make a good joint 
between the inlet and outlet sides of the meter. "These blades act 
at the same time as brushes, cleaning the wings of any scale that 
may have collected on them. The meter is designed to make about 
80 revs. per min., and the motion of the mechanism is transmitted 
to the index, fixed on the upper lid (and isolated from the water) 
by & small spindle, the flat end of which engages in the small slot It 
at the top end of the main axle. The meter is suitable for the 
suction or delivery side of the pump, and is made for all pressures. 


- 


| Yu { | 
b ў å | { i t ©- " 
ete NE ge | 
se УА: | 


У 


ЕУ, 
ЕФ è N 
СЫ 


> p 


~ 


Fic. 9.—Banrow ELECTRIC LIFT GEAR. 


It works horizontally, vertically, or in an inclined position, and is 
placed direct in the feed pipo without special foundations or sup- 
ports. These meters can be supplied fitted with thermometer pocket 
and thermometer. 

BARLOw's patent lift gear, which is exhibited in its application to 
service lifts, is shown in the annexe to the main hall at Olympia. 
This gear possesses many good points. As will be seen by the 
illustrations (Figs. 9, 10, 11), the novel idea of an extensible rope 
has been adopted, in conjunction with sets of fixed and revolving 
pulley wheels. The moving wheels are pivoted on a pin near the 
rim of a large spur-wheel, and in moving towards or away from the 
fixed pulleys cause the rope to lower or raise the cage which is 
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attached to the free end of the rope. The other end of the rope | up to jin. are well designed and constructed, though they weigh 
is attached to the moving pin carrying the revolving pulleys. ! only 61b. These little tools are also made for alternate-current 
No reversing of the driving motor is needed as the spur wheel makes | circuits, but as this is not available for power purposes at the stand 
a half-turn for the up and down journeys of the liftrespectively, re- | only the parts of the drill are shown. A feature of the tools, both 
drills and grinders, is the neat manner in which the switch for 
starting and reversing is housed within the motor casing. 


Fic. 10.—Ахотнкв FORM oF BARLOW LITT GEAR. 


maining on the horizontal dead centre line at the end of each run. 
Suitable switch gear attached to the spur wheel causes the stoppage 
of the motor at these particular points. The arrangement is at 
present applied to two point lifts and starting is effected by push 


е 


Fic. 13.—BERGTHEIL & Youre Motor PUNKAH Fa. 


The switch is, in addition, within easy reach of the workman's 
= finger. Among the oxhibits is a number of small motors, 
ij on trolleys or in slings, fitted with flexible shafts for drilling 
Fic. 11.—BARLOW LIFT GEAR rog SINGLE-PHASE MOTORS, or grinding at a distance. We give an illustration (Fig. 12) 
5 | | of various methods of applying these drills in the prepara- 
buttons at the upper and lower lift doors, A single-phase motor is | tion of dynamo and motor parts in electrical manufacturing shops. 
shown in operation, the drive in this case being with double spur On this stand is also shown a two-volt system of ignition for motor 
wheels as shown in line drawing (Fig. 11). We are informed that cars and cycles. This is made from trembler 
any desired speed may be arranged for with these lifts. апа non-trembler coils, and, judging by the 
experiments shown, gives а satisfactory 
spark. The current consumption is said 
to be reduced, and we were informed that 
a run of 5,000 miles had been made with 
а motor cycle on one charge of a 2 volt 
accumulator. 

At the stand of Messrs. ВЕВСТНЕП, & 
YounG а novel form of electric punkah is 
shown in operation. This is stated to re- 
produce exactly the motion of the hand 


NV = punkah common to Indian towns and 
| е cities. As will be seen by the illustration 
d 7 (Fig. 13), the arrangement consiste of а 

rw 0. rigidly suspended motor with conical 


Я I. pulley on the underside, and & swinging 
j r №; it frame to which a short curtain of fabric із 
A. Р N | T 8 loosely hung. Attached to the upper side 
„ © of the frame is a padded quadrant pivoted 
q а”. v ae on a bearing рїп and controlled by a spring. 
m. 2 4 EN This quadrant is pressed either to one side 
or the other of the coned pulley of the 
motor with which it engages, When the 
motor is started, the pulley rolls against 
the quadrant and carries it away from the 
vertical position. In fact, there is & 
sufficiently strong pull given to the 
quadrant to take it and the punkah clesr 
of the pulley to a point from which it tends 
to swing back again by gravity. On the 
- 74. return stroke, however, the motor is still 
running, and as the quadrant now strikes 
the opposite side of the pulley the punkah 
t is swung in the opposite direction. This 
Эр А A | — cycle of operations is repeated while the 
72 oe RUM, м "as SS "аы а T s | 7! motor continues to run. The effect on 
— ——— | Ы the air is to produce a cooling and pleasant 
brcezo. * | 
Fic, 12.- -PORTABLE ELECTRIC TOOLS IN USE ON ELECTRICAL. MACHINERY, uc .' Inour reference to the exhibit of Messrs. 
| Stirk& Sons last weekwe mentioned that the 
We have already referred briefly to the electric tool exhibit of | сп of the lathe was. 15 in. by4 in. This should. have read 4 in. to tin. 
Messrs. S. Wolr & Co. This appears to be one of the most com. | The last sentence of this description also obviously referred to the dril- 
pleto of its kind in the Exnibition. The very light агі for work | ling machine and net to the lathe, iti so far as tapping was concerned, 
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CHOKE-COILS YERSUS EXTRA INSULATION ON 
THE END-WINDINGS OF TRANSFORMERS.* 


BY S. M. KINTNER. 


Summary. —In this Paper the author discusses the advantages and dis- 
advantages of choke-coils used instead of extra insulation on parts of 
the transformer windings so as to withstand surges, and considers that 
for a given expenditure better results can be obtained by their use. 


Surges along a transmission line are stopped and thrown back by 
choke-coils in a manner analogous to the reflection of water waves 
by a breakwater at the entrance to a harbour. 

А choke-ocoil will be effective in reflecting and shielding all behind 
it according to its strength, which is measured by its inductance 
and its insulation. If the former is small, but little reflection will 
take place, the surge passing through the coil and continuing 
beyond it. If the insulation of the coil is weak and the inductance 
is of sufficient value to retard the oncoming wave and throw it 
back on to the line, the rise of voltage will cause a discharge over 
the coil face and the wave will continue past the coil. 

There is no relation between the coil and the apparatus being 
protected that will make the coil more or less effective in its opera- 
tion of throwing back surges that come in from the line. The 
choke-coil will produce the same percentage of reflection regardless 
of what it is protecting, and consequently can be said to be afford- 
ing the same protection. 

Tests indicate that the same percentage of protection will be 
afforded by the same coil for all parts of the same transformer— 
that is, measurements made over 200 turns of the winding of a 
transformer which was being subjected to static surges from a dis- 
charging condenser, first, when the transformer was unprotected, 
secondly, when it was protected by a choke-coil, showed practically 
the same percentage of protection afforded by the choke-coil when 
the measurements were repeated over only 20 turns of the trans- 
former, A long series of tests, the results of a part of which have 
been recently made known to the Institute by Mr. R. P. Jackson, f 
have convinced the writer of the truth of the above statements. 

In choosing а choke-coil for a particular installation the matter 
resolves itself into a consideration of: (1) the possible surge the ap- 
paratus can withstand safely; (2) the probable surge that can be 
tranemitted over the proposed line, the line insulation indicating 
the maximum voltage that the surge can have during transmission ; 
(8) the maximum allowable inductance that will not seriously affect 
the line regulation if an external choke-coil is used; (4) а con- 
sideration of the amount of money to be expended for choke-coils as 
insurance against interruption; (5) the selection of a choke coil 
which will most nearly meet the above conditions, the se'ection 
being guided by the above, combined with the results of tests and 
curves similar to those shown in Mr. Jackson's Paper. 

The question of whether part of the transformer winding should 
be made strong enough to withstand the surges—and thus have 
within its own windings & choke-coil that protects the rest of the 
apparatus—or whether an extra coil should be used, will be dis- 
cussed below. 

The following is а list of the advantages and disadvantages of 
separate choke-coils. 


Advantages: (1) On а choke.coil there is normally no voltage 
between turns, and consequently no tendency to hold а short- 
circuit in the event of a momentary surface discharge. (2) The 
choke-coil permits the construction of a transformer with uniform 
insulation throughout. This permits the safe working of such 
& transformer with several methods of connection to the line. 
(8) The ehoke-coil allows the safe use of a cheaper transformer. 
(4) The choke-coil can be insulated much more strongly than a 
transformer. 


Disadvantages.—(5) Increase in the number of pieces of appa- 
ratus. (6) Increase in complication of station wiring when external 
choke coils are used. 

1. One of the greatest advantages of choke-coils over extra 
insulation on the transformer windings lies in the fact that the 
choke-coil does not normally have a voltage between turns. In the 
event of a choke-coil insulation failing between turns, nothing in 
the nature of a short-circuit results, as there is no voltage difference 
to maintain an arc. On the other hand, a failure between turns in 
the insulation of a transformer is vital, and it is almost certain to 
result in a transformer burn-out. A part of the choke-coil will be 
cut out and will be inoperative, and consequently the coil less 
effective as a whole is the worst that can result from such a failure 
in the coil insolation. | 

2. The second point of superiority of the choke-coil—allowing 
the use of a transformer which is uniformly insulated—is of great 


* Abstract of a Paper read at the Convention of the American Insti- 


tute of Electrical Engineers, at Niagara, June, 1907, . 
T The Electrician, Mareh 15, 1007, p. 856,. a, ae 


advantage {о the builder as well as to the operator. 


In the 
majority of specifications for power transmission transformers, it 
is required that the transformer be capable of operating at one-half 
voltage at full rated capacity. In general, it is expected also that 
occasion may arise when the transformer may be operated either 
in star or delta connection. It is evident that to meet all the above 
conditions with certain parts of the transformer specially insulated 
involves some very complicated insulation arrangements aud 
requires extra insulation on a large part of the whole transformer. 

3. In consideration of the third point, that of cost of transformer, 
it should be remembered that the better grade of power transmis- 
sion transformers of 1,000 kw. and upward are wound with copper 
ribbon one turn per layer. These coils are insulated uniformly 
throughout, so as to stand momentary voltages of from 5,000 to 
9,000 between turns. In order to get this result, only about 8 to 
10 per cent. of the available winding space can be used for copper, 
the rest being given up to solid insulation and oil-ventilating 
ducts. An increase in insulation over the above is not desirable 
with the insulating materials in use at this time, for two 
reasons: first, the coils cannot be made strong enough mecha- 
nically to stay in place under the shocks to which they are 
subjected; secondly, the extra insulation retains the heat from the 
copper and thus either burns out or necessitates a much lower 
rating of the transformer. It is very difficult for workmen to 
handle large coils with extra heavy insulation without injury to the 
insulation. It is therefore evident that a cheaper transformer can 
be ar eho when a protecting choke-coil is used. 

4. The fourth advantage of the choke-coil is that much better 
insulation van be obtained in it than in a transformer. This is due 
to the fact that more material can be used between turns, and it 
can be disposed to better advantage by allowing more extension 
beyond the copper than could be employed economically in a trans- 
former coil; also the shape of the coil is much simpler than that of 
the average transformer coil and thus more readily lends itself to 
better insulation. 

5-6. Both of these disadvantages are very materially reduced 
when it is permissible to mount the choke-coils inside of the trans- 
former tank. It is thus possible to make the choke-coil a part of 
the transformer terminal, the coil being connected on the inner end 
of the terminal. For some installations it is possible to use choke- 
coils mounted out in the air and thus made & part of the station 
wiring, but in general the oil-insulated coil is to be preferred. Past 

ractice has been to have each oil-insulated choke-coil mounted 
in its own tank, but there seems to be no good reason why they 
cannot be placed inside the transformer tank and thus save con- 
siderable floor space as well as outside wiring. 

After & thorough consideration of what is involved in the above 
points, it is the writer's opinion that for a given expenditure to 
provide protection against surges, more can be obtained by the use 
of choke-coils than by extra insulation on the transformer. 


MEASUREMENT OF INSULATION RESISTANCE AND 
CAPACITY OF INDIVIDUAL CONDUCTORS OF 
AN ALTERNATE-CURRENT NETWORK DURING 
WORKING.* 


BY DR. J. SAHULKA. 


In the case of continuous-current networks, the potentials to earth 
of the individual conductors are determined solely by the insulation 
resistances of the conductors, generators and consuming devices. 
In alternating-current networks two additional factors come into 
play : the capacities to earth of the conductors, generators and con- 
suming devices, and the dielectric hysteresis losses in the insu- 
lating materials, in so far as these losses arise by reason of a 
Р.Р. between а conductor and earth. The capacities of the 
conductors relatively to each other, and the dielectric hysteresis 
losses arising therefrom, do not come into consideration in this con- 
nection, since a capacity between conductors is equivalent to a 
consuming device. Since the dielectric hysteresis loss varies as the 
square of the voltage, we may suppose it imitated by the loss in a 
certain equivalent constant resistance connected between the con- 
ductor and earth. This equivalent resistance may be conveniently 
termed the hysteretic resistance of the conductor, and the insulation 
resistance may be thought of as connected in parallel with the 
hysteretic resistance, The joint resistance of the two may be termed 
the loss resistance to earth of the conductor. The generators and 
consuming devices likewise possess a definite loss resistance. In 
what follows it will be assumed—as is usual when dealing with 
continuous-current networks—that all insulation and hysteretic 
resistances and capacities of the system are transferred to the main 
conductors. The methods described below for measuring the loss 
resistances and capacities to earth of the various members of an 
alternate-current system are based on the assumption that none of 


* Abstracted from the Elektrotechnische Zeitschrift. 
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the conductors are earthed, and, in the case of a three-phase system, 
that the neutral point is not earthed. A suitable measuring instru- 
ment is an electrostatic voltmeter. The only other pieces of appa- 
ratus required for the purposes of the test are resistances whose 
values are of the same order as the loss resistances. 


Single-phase Systems.—Fig. 1 is the diagram of a single-phase 
system; L, and L, denote the two conductors, C, and C, their 
capacities to earth, f, and f, their loss resistances to earth (the earth 
connection being represented by 0). The working voltage is repre- 
sented by е, the potentials relatively to earth of the two conductors 
by ei and ez, R. M. S. values being understood in each case. The 
currents flowing through the loss resistances are denoted by ù and 
12, the capacity currents by ?' and 4". Fig. 2 is a vector diagram of 
the voltages and currents. 


Fi0. 1. 


Although several methods of measurement are available in the 
case of a single-phase system, the author's experience has led him to 
the conclusion that the following method is the only satisfactory one. 

The voltages ғу, ғ, having been measured under normal conditions 
of working, their new values ғу’, ғ, are determined when a known 
resistance, r,, is connected between Li and earth, their values є”, ғ,” 
when a different resistance, ri“, is substituted for 71, and, lastly, their 
values e“, ғ; when a resistance, 7,, is introduced between L, and 
earth. The ratio of the voltages to earth of the two conductors 
may always be put equal to the ratio of their impedances to earth 
(since the same current flows through both impedances). The above 
measurements thus yield four equations. It will be convenient to 
choose for our variables the following: 21 = 1/1; z,—-1[f;; y,=pC, 


X 


We thus have the 


(1) 
(2) 


and y,—pC;, where p stands for 27 x frequency. 
following four equations:— 


[+01] nth y?) . 
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The most convenient method of dealing with these equations is as 
follows: On substituting numerical values for the known quantities 
the equations (I), (2) and (3) are divided respectively by e, c," and 
e ; equation (2) is next subtracted from (1), and (8) from (1). Two 
equations are thus obtained not containing the variables x, and y}. 
Between these the quantity 212 + у, is eliminated, and an equation 
obtained which is linear as regards 71, so that the value of x, is 
easily determined. The value of y is next found by substituting 
the known value of ., into the equation previously obtained by 
subtracting the modified (2) from the modified (1). Equation (1) 
then yields the value of z,*-- y,?, and on substituting this in (4) we 
obtain a linear equation in , on solving which y, is finally obtained 
by means of the known value of r; +y,’ 


Three-phase Systems.—Fig. 3 is the diagram of a three-phase 
system, Fig. 4 giving the relative magnitudes апа phase relations 
of the various voltages and currents. 'The method of measurement 
is as follows: The three line voltages ej, e, ез, аз well as the 
voltages to earth ei, ez, є, of the conductors, are first measured 
under normal conditions (only two of the three voltages ei, enc 
need be measured). The values so obtained yield the voltage 
triangle of Fig. 4, and the angles G1, Gz, фз. A resistance, r, is next 
connected between one of the conductors—say L,—and earth, and 
the new values є”, ez, e, of the voltages to earth are determined. 


L. ei 
Fra. 3. 


The corresponding vector diagram is constructed and the angles 
Pis Gz Py are measured. The resistance ri must be so chosen 
that the neutral point O falls within the triangle, and should be of 
the same order as the loss resistance of the conductors. If the 
conductors of the system are not arranged symmetrically, an 
additional set of values, e,“, e, e“, must be determined by connect. 
ing a resistance, ",, between L, and earth; the corresponding vector 
diagram gives the values of $,", O:“, CGI. In each case, the line 
voltages ei, e, ез should be measured, as these may vary slightly 
from one measurement to another. 

Each vector diagram yields two equations for the determination 
of the unknown quantities 7, 1/f,, r, — //, z,—1]fs, and y,=pC,, 
y,=pC,, y;—-pC, These equations are obtained from the considera. 


Xx 
Fia. 4. 


tion that the sum of the instantaneous values of tho six currents 
flowing to earth (ii, 4, ig, i“, 7, 1“ in Fig. 8) is zero, and hence 
that the sum of the components of the current vectors along any 
two mutually perpendicular directions must vanish. We may con- 
veniently choose for one of these directions that of ei (see Fig. 4). 
The six equations are :— 
€ xi 0+ ет cos ,4- / сов (Gg + 90°) + єх, cos Фф, 
+ / сов (ф,—90°)=0. . . (9 


O+ ey, + сс, сов (G — 90^) + ey, сов ф, + сут, cos (D, + 90 ) 


+e,y,cosg,=0.. . . (0) 
z ( vy F A +0 + ул, cos G + єз Vy сов (Ф; + 90°) 
| + e, £3008 Py +€3'y, сов (Gz 90) =0. . . (7) 
O tc, y, + сг, cos (фу —90°) + e; y, eos фу 
+ єт, сов (ф +90°) +еу'узсовф„=0. . . (8 
1 7110 «T 75+ 1) сов фу + е; у; сов (фз + 90) 
2 


+ c 1, eos , + еу сов (G: --90) 20. . - (9) 
Otanta ( 75+ | ) cos (фу - 90°) e / cos Gs” 
2 
Ter COB (p, +90°) + єз Y3 соз $a =0. 
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On substituting in the above the numerical values of the known 
quantities, we obtain six linear equations, from which the variables 
are easily determined by successive elimination. Inthe commonly 
occurring case of a system having symmetrically arranged con- 
ductors, only two sets of measurements are necessary, and only the 
first four equations are required, since in this саве y, = у= уз. 

Insulation Tests during Working.—For the purpose of keeping a 
record of the state of the insulation of a system, an electrostatic 
voltmeter may be connected between one of the conductors and 
earth, and the voltage «, measured. A resistance, 7, is next con- 
nected in parallel with the voltmeter, the value of r being so chosen 
as to lower the potential of the conductor to the value ei“, which is 
less by a definite amount, say 10 per cent. The worse the insulation 
of the conductor, the less must r be made in order to bring about 
this result. In the case of a bad earth, the distribution of potential 
will be altered considerably. The position of the point 0 of zero 
potential is, in the case of a single-phase system, determined by a 
single measurement, ei, and in the case of a three-phase system by 
two measurements, ei and . The point of zero potential roughly 
coinciding with the position of the fault, it becomes possible to 
determine whether the fault has occurred in a conductor or in а 
consuming device. In the former саве, ғ is equal to the working 
voltage between the faulty conductor and that to which the volt- 
meter is connected. If now a low-reading voltmeter be connected 
between the earth and the faulty conductor, the drop of potential 
to the fault may be measured, and by taking into account the 
current the position of the fault may be roughly determined. The 
fault resistance х may also (independently of the position of the 
fault) be found approximately, provided the effect of the fault 
greatly exceeds that of the 1 insulation resistances and capa- 


cities. In that case we have 
7 T 
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CORRESPONDENCE. 


Sn 
MUNICIPAL AND COMPANY TRAMWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Mr. McElroy, in his presidential address to the Muni- 
cipal Tramways Association, complains that most of the critics 
on municipal trading have failed to present their case free from 
bias, and so I assume that we have now presented to us by the 
mouth of the manager of one of the most important municipal 
undertakings the case for municipal trading closely reasoned 
and free from the taint which he rightly condemns. 

We cannot blame him on account of his youth ; on the con- 
trary, we congratulate him that, like some of us, he has nevor 
had cause to learn what we should like to forget. 

It is, therefore, unfortunate, that he goes back 40 years to 
find a tramway act which is put forward as “ап act which was 
framed for the purpose of imposing proper conditions safe- 
guarding the public interest in every possible way,” because, 
beyond probably taking exception to the terms of purchase, no 
one has ever doubted its reasonableness applied to the methods 
of traction known when it was passed, as now defined by 
numerous legal decisions. 

Many of us have, however, frequently protested against addi- 
tional protective clauses beyond what the Legislature thought 
necessary, which have becn inserted by amateur law-makers 
with the assistance of sec. 22 of the Standing Orders, which 
has been illegimately used so frequently for purposes akin to 
blackmail—a section which Mr. McElroy considers a most 
obstructive onc, now that Ле wishes as a tramway promoter to 
invade other people’s territory for the purposes of profit, as 
well as the establishment of a huge monopoly such as he 
condemns in others. | 

What particularly strikes me in tho address is the complete 
absence of any generous spirit. There is no reference or any 
tribute given to the enterprise of those who laid the founda- 
tion stone of the splendid system of tramways now managed 
by Mr. MeElroy—on the contrary, we have somewhat con- 
temptuous remarks on selfish interests, speculators, and watered 
capital. Few, if any, municipal authorities entered into the 
field of gas, water or tramways until they had been induced 
by the results of private enterprise to covet Naboth's Vineyard, 
and they appear to grudge the inadequate prices ‘‘ with no 


allowance for goodwill” at which they acquired the tramway 
companies’ properties. The success of the Manchester under- 
taking does not appear to have been much affected by the 
existing law. | | 

When local authorities acquired private tramway under- 
takings they knew what they were buying and the income 
that could be expected, a very different condition of things 
from that prevailing when the promoter and the capitalist 
took the risk of success or failure. If you took a North 
Eastern Railway director to Darlington he would not ridicule 
Stephenson’s first ongine ; on the contrary, he would say that 
was the foundation of their enormous business. This is the 
difference between common broad-minded justice and generosity 
and the fanatic who thinks no good thing can come out of 
Nazareth. 

Being dependent for my living on the professional assistance 
I render to both municipal bodies and private companies, [ 
can have no bias. It is pleasant to be able to think that one's 
exertions, before Mr. McElroy was heard of, have assisted in 
the development of an industry which presents many examples 
of useful and prosperous undertakings in the hands of both 
private and municipal owners. Many of these municipal under- 
takings are well and ably managed by men whom I am glad to 
mention as friends—men brought up and trained in the field of 
private enterprise, whose services have been sought by themuni- 
cipaltrader. They know both sides ; they know the senscless 
clauses devised by the fertile brain of Parliamentary agents 
for the protection of everything and the hampering of tramway 
companies on all hands, which are conspicuous by their absence 
in Municipal Acts. They are able to appreciate the difficulties 
met with in the past and the energy and industry of those 
they formerly served ; they know how much they are indebted 
to the past, and my sympathy is extended to them for having 
to listen to much that would not appeal to their common 
sense, with the deference due to a presidential address. 

If a town chooses to have a tramway all to itself, why not ? 
Parliament says it may. I am not going to enter into the 
controversy of municipal trading. But if a town prefers to 
leave the problem of traction enterprise to private enterprise, 
rather than add to the number of those whose tramway 
undertakings are to-day a burden on the rates, then why 
should Mr. McElroy interfere by attributing selfish or corrupt 
motives to those who endeavour to remove what they feel to 
be unjust conditions obstructing the development of private 
enterprise in these cases? A tramway service is one for the 
public benefit, whoever owns it, and deserves justice, even if 
it belongs to shareholders. Let Mr. McElroy stick to the 
management of his tramway system, for which we give him 
full credit, and leave the question of public policy to men who 
are judicially minded and trained.—I am, &c., 

London, Sept. 30. STEPHEN SELLON. 


ATLANTIC WIRELESS TELEGRAPHY., 
TO THE EDITOR OF THE ELEOTRICIAN, 


Str: The statement made in your last issue that ‘the 
annual meeting of the Marconi Company will be held in a 
fortnight's time " is quite incorrect, and no notice has been 
sent out by the company for the next general meeting. 

It is also incorrect to state that the Post Office takes no 
responsibility with regard to our wireless messages. 

If a message is handed in, in accordance with the intimation 
supplied in the time table of ship-to-shore communications 
prepared by the Marconi Company and issued by the Post 
Office to their telegraph offices, the money paid for transmis- 
sion will, in the event of non-delivery of the messag», be 
refunded in full (the Post, Office foregoing its portion of the 
charge). The only cases in which the money will not be 
refunded are :— 

(a) If the sender hands in a message after the time specified 
in the time table of communications, or 

(o) If the sender hands in the message before the time, but 
во close to it that the Post Office official accepting the message 
has considered it desirable to warn the sender, and has 
actually warned the sender, that there is a risk of поп. 
delivery. | 
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If the Post Office official does not warn the sender the money 
is refunded. 

The conditions regulating this service are fully stated in the 
Post Office Circular of 1904, No. 1,641. 

The delivery of messages to ships is dependent both upon 
the efficiency of the wireless service and upon the ships being 
within range of the shore stations. Ships do not move with 
clockwork regularity, and they are sometimes within and some- 
times out of range. When we guarantee communication 
refunds are made if the messages are not delivered. A 
guarantee of communication is always given unless a request 
is made for transmission of a message to a vessel at a time 
when the vessel by ordinary calculation is out of range. It 
should be remembered that vessels steaming from 20 to 25 
knots may move out of range in a very short space of time. In 
accepting messages at the inland telegraph offices it is there- 
fore necessary to limit the period during which a guarantee of 
communication can be given.—I am, &c., 

MARCONI WIRELESS TELEGRAPH Co. (LTD.) 

London, Oct. 1. H. Cuthbert Hall, Managing Director, 


[As to the meeting of the Marconi Company, we have the 
authority of an article, apparently inspired, in the Daily Mail 
for our statement. It was positively asserted that the meet- 
ing would take place in a few days, and as this announcement 
appeared in a journal which was devoting leading and other 
articles to the subject of the Marconi Company’s business, 
we felt fully justified in accepting the statement as official. 
Moreover, as recently as Oct. 1 inst. the Marconi Company has 
informed the public that the shareholders’ moeting should have 
been held in June, “but the directors decided not to hold 
the meeting until the intentions of the Government with re- 
gard to the Radio-telegraphic Convention became known.” It 
is perfectly well known that the Government intends to ratify 
the Convention, and we have the authority of the Postmaster- 
General’s report for this statement. This is confirmed by the 
Prime Minister’s announcement early in August. 

With regard to the Post Office and its relations with the 
Marconi Company, it is, we think, the assumed association 
between the company and the Post Office that is accountable 
for the fall in the price of telegraph securities and the conse- 
quent injury to an Important branch of the electrical industry. 

But our main point, after all, is that, in the event of the 
threatened competition between one branch of international 
telegraphy and another, the Post Office shall not associate its 
name and prestige with the wireless service until such time 
as this long-promised service has been demonstrated to be 
reliable, iu the same manner as the service rendered by the 
cable companies is reliable.— Ep. E.] 


BOOKS RECEIVED. 
(Copies of the undérmentioned works can be had from The Electrician office, 
free, on receipt of published price, Add 5 per cent. for abroad or for foreign boo 

„A Treatise on Hydraulics.” By Wm. Cawthorne Unwin, F.R.S. 
(London: Adam & Charles Black.) 12s. 6d. net. 

"Some Practical Notes on the Commercial Development of 
Electricity Supply Undertakings.” By R. Borlase Matthews. 
(London: H. Alabaster, Gatehouse & Co.) Reprinted from the 
“ Electrical Review." 

‘ Proceeding of the Incorporated Municipal Electrical Association, 
1907." (London: Wyman & Sons.) 6s. 

“ Proceedings of the Royal Society." Vol. LXXIX. Series A. 
No. A584. Mathematical and Physical Sciences. (London: Har- 
rison & Sons.) Is. 6d. 


‘Matriculation Directory.” No. XLVII., Sept., 1907. 
bridge and London: University Correspondence College.) 

„Les Industries Electrochimiques.“ By Jean Escard. (Paris: 
Ch. Béranger.) 25fr. 

„ Müller-Pouillets Lehrbuch de Physik.’ By Leop. Pfaundler. 
Vol. III. (Brunswick: Friedrich Vieweg & Sohn.) 16m. 

Konstruktionen und Schaltungen aus dem Gebiete der Elek. 
trischen Bahnen.“ Edited by О. S. Bragstad. (Berlin: Julius 
Springer. 6m. 

“ Die Elektrischen Bahnen und Ihre Betriebsmittal.“ Ву Нег. 
bert Kyser. Part 9 of Elektrotechnik in Einsel- Darstellungen.“ 
pr G. Denischke. (Brunswick: Friedrich Vieweg und Sohn.) 
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MUNICIPAL, FOREIGN & GENERAL NOTES, 
APPOINTMENTS VACANT AND FILLED. 


Ап assistant lecturer and demonstrator in the physics and elec. 
irical engineering department, and an assistant lecturer and demon. 
strator in the mechanical and civil engineering department of the 
Municipal Technical Institute, Portsmouth, are required. Salary 
£125 to £150 per annum in each case. Particulars and forms of 
application from the secretary. See also an advertisement. 

The chief engineer of Ipswich electric supply and tramways 
departments has а vacancy for а premium pupil. Бөө an adver. 
tisement. 

An assistant is wanted in the calculating department of an engi- 
neering works, accustomed to the design of continuous and three 
phase current machinery. See an advertisement. 

A competent draughtsman is required for lt. switchboards and 
another for d.c. machines. Knowledge of German essential. Appli- 
cations to Elektrotechnische Abteilung, Norddeutsche Maschinen 
und Armaturen Fabrik, Bremen, Germany. See an advertisement. 

Armature winders are wanted at once at the Westinghouse 
Works, Trafford Park, Manchester. See an advertisement. 

A chief lecturer in mechanical engineering is required for the 
Auckland (New Zealand) Technical College. Candidates must 
have had good workshop experience, and, if possible, possess a 
diploma or degree in engineering. Salary £300 per annum. 
Particulars from the director of technical education and manual 
training (Mr. Geo. George, F. I. C., F. C. S.), с/о the High Commis 
sioner for New Zealand, 18, Victoria-street, London, S.W. Appli- 
cations by Oct. 8. 


Mr. Claughton has been appointed by Brighton Corporation 
superintendent of the Southwick power station at £294, nsing to 
£260 per annum. 

Mr. J. H. Hodgson has been appointed chief assistant engineer to 
the Wycombe (Borough) Electric Light & Power Co. 


Mr. 8. С. Marston, senior charge engineer at renes has been 
promoted to mains superintendent; and Mr. J. E. Bridgman, 
charge engineer at Stalybridge, has been appointed charge engineer 
at the Hanley electricity works. 

Mr. J. R. Wilson, of the Heston and Isleworth electricity works, 
has been оло second engineer-in-charge at Ilford electricity 
works at £120, rising to £150, per annum. 


Mr. C. E. Vormeister has been appointed lecturer in electric 
wiring, &c., atthe Royal Technical Institute, Salford. 


Mr. E. Ford, accounts and correspondence clerk in Hanley elec- 
tricity department, has been appointed to a similar position in the 
West Ham Corporation electricity offices. 


Bacup.—The Council decided on Wednesday to offer £5,200 to 
the Rossendale Valley Steam Tramways Co. for the portion of their 
undertaking in the borough. 


Barking.—The Council have asked the Board of Trade to inter. 
vene and settle the terms upon which inter-running with the Ilford 
tramcars may be arranged. 


Bolton.—Powers are to be obtained for constructing a length of 
tramway from the centre of the town to the Darcy Lever Ward. 


Bray (Ireland).—A sub-committee has been appointed to inter- 
view Mr. G. M. Harriss in regard to а proposal for the purchase of 
the electricity works. Mr. Harriss was tormerly resident үс чен 
at Dray and is now chiof engineer at Alexander's Electric Works 
Carlow. 


Bristol.—The adjourned inquiry into the application of the Cor 
poration to borrow £84,000 for the Avonmouth electric extension 
scheme was held on Tuesday. TP 

The chairman of the Electrical committee (Ald. Pzarson) said an im- 
pression seemed to have got abroad that, owing to the fact that they 
could not give certain figures at the last sitting, the opinion they 
formed as а committee had been jumped at, and was not the result of 
careful examination of figures. The matter had really been before the 
committee since March, 1905. As early as 1906 their engineer (Mr. 
H. Faraday Proctor) reported upon five зе schemes by which they 
might supply Avonmouth. After considering those five schemes the 
committee arrived at the conclusion that the first (generation by 3,000kv. 
units at Avonbank) was the one they would recommend, and cor 
respondence with the Docks committee then ensued. Mr. Proctor 
reported fully upon the prices at which they could give А mn 
Mr. Proctor’s figures were gone into. The Docks committee 
asked them to make only a comparatively small supply (800,000 
units). Their engineer had satisfied them that for any 
work at Avonmouth the supply as suggested was the best and on 

That scheme had been before Ш 
tical unanimity 


scheme they could recommend. 

Council and had been accepted by the Council with prac sed 

They considered that the Council, having, as they had, spent 0607! 

£3,000,000 in. eqnipping the dock at Avonmouth, and having mede °F 
they would equip that dock electrically, the question 
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to whether they spent £20,000 or £30,000, and whether they lost £1 or 
£1,000 for the first year of their work, was a comparatively small matter 
against the convenience to the public of а cheap and efficient supply of 
electricity at Avonmouth. They regarded the electrical equipment at 
Avonmouth as an essential in the equipment of the docks, and, that 
being so, they considered the Electrical committee were the authority to 
do the work. 

The Town Clerk (Mr. E. J. Taylor) gave details of the indebtedness of 
the city, &c. 

Мг. Н. Farapay Proctor supplied detailed figures in respect of the 
several echemes for giving a supply to Avonmouth. The first scheme 
which it was proposed to adopt would cost in capital expenditure £31,900. 
The original figure was reduced from £38,000 to £31,900 because at the 
outset the estimate was a general one and the details had not been worked 
out. It was prepared on a very liberal basis, The annual charge for interest 
and redemption would be £1,914, and the total annual cost would be £5,167. 
The revenue was estimated at £4,316, so that the loss on the supply of 
500,000 units would be £851. Although the capital cost of No. 1 scheme 
was slightly in excess of the others, it would be more economical in work- 
ing. The work would be carried out by contract. 
to the dock would be 1:806d. per unit, and although there was no 
agreement between the Electrical and the Dock committees, there 
was an understanding that the charge should be 2d. per unit. 
The cost of generating electricity by the Docks committee was not quite 

-2d. at present. It would be cheaper to supply the Docks committee with 
alternating than direct current, and he believed quite as satisfactory, and 
the capital expenditure would be about £7,000 less and the working ex- 
penses 25 per cent. less, but the Docks committee were not willing to 
accept the latter. He should, therefore, like to consider the matter 
before he made & statement as to whether the cost and revenue would 
about balance if the alternating current were supplied. 'The Docks com- 
mittee would like his committee to be in & position to augment their 
supply by 400 kw. by the end of this year, and another 200 to 400 kw. 
by the beginning of April. 

Major P. Carpgw gave evidence in support of Mr. Proctor’s views, He 
considered the decision of the Electrical committee a wise one. He 
thought the works would be carried out for the amounts mentioned in the 
estimates. He did not regard the scheme as unduly speculative, and he 
held the opinion that, though, basing their figures on 500,000 units, the 
Electrical committee would be losers, the scheme was the best for the 
mutual interests of the two committees and the ratepayers generally. 

Mr. W. W. Squire, docks engineer, gave particulars of the generating 
station at Avonmouth, which he said had been provided at a cost of 
£5,200. He estimated that the gas plant and dynamos would realise 

.£1,000. He thought, from a Docks committee point of view, that it would 
be very desirable to havecurrent from the Electrical committee. Electricity 
would be utilised at the docks for driving the cranes and grain conveying 
and elevating machinery, wagon and capstans, and for lighting and other 
purposes. Не thought in the long run it would be cheaper to purchase 
current for 2d. than it would be to generate their own. There was a large 
estate at Avonmouth on which it was hoped factories would be erected 
needing a supply of current. It was difficult to attract manufacturers 
unless current was available. That fact had influenced the Docks com. 
mittee very largely in their action. 


Carlisle.—At the meeting of the Electricity committee last week 
it was reported that the resignations of the engineer (Mr. Charles 
D. Burnet) and of the assistant engineer (Mr. G. G. Scurfield) had 
been tendered. The committee resolved to accept the resignations, 
that of Mr. Burnet to take effect on March 31, 1908. 


China.—At Swatow early in 1906 а native company was formed 
with & capital of $100,000 in $10 shares to supply electrical energy 
for lighting the city. The capital of this company has to be held 
exclusively by Chinese. A contract was signed a few months later 
for the necessary plant and apparatus, which was to be delivered, 
in the terms of the contract, within six months, but it is announced 
that, owing to disputes with the contractors, this electricity supply 
undertaking has not yet commenced working. 


E dinburgh.— The Electric Lighting committee recommend that 

for one Leur & charge of 2d. per unit be made to consumers who 
undertake not to use their light between 4 p.m. and 7 p.m. during 
November, December, January and February. 


Electricity Works Valuation.—At the Coatbridge Valuation 
Appeal Court last week, Bailie Lavell presiding, the Airdrie and 
Coatbridge Electric Supply Co. appealed against their works being 
valued at £638. Mr. J. H. Russell, for the company, intimated 
that his clients did not intend to press the appeal, but wished to argue 
that the known increased expenditure should be taken into account 
when fixing the valuation. Owing to the increase in the price of 
fuel the company’s expenditure would be £2,000 higher this year, 
The Council refused to take this point into consideration, and agreed 
to abide by the system of imposing the assessment upon the closed 
accounts. The amount was, therefore, fixed at £083. 

The Greenock Valuation Appeal Court considered the valuation of 
the burgh electricity works jm week. Mr. Hamilton (assessor) 
stated that the figure last year was £5,440, and it was proposed to 
increase it to 45, 770. As a resuit of negotiations it had been 
decided, subject to the approval of the Court, to fix the amount at 
£5,250. The Court agreed to the valuation being entered at that 
amount. КОО Ес КОТЫР р 


— 
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The cost of a service 


Factory and Workshop Regulations of the Home Office. — 
At а recent meeting of the Associated Municipal Electrical Engineers 
of Greater London the draft regulations which the Home Secre- 
tary proposes to make in pursuance of sec. 79 of the Factory and 
Workshops Act, 1901, for the generation, transformation, distribu- 
tion and use of electrical energy in premises under that Act were 
considered. The regulations were printed in full in our issue for 
Aug. 23. 

The following resolution was passed: This Association is generally 
in accord with the proposed regulations, with the exception of the points 
referred to below, so far as regards new work, if reasonably enforced ; 
but they consider that the regulations should not be made retrospective 
with regard to existing generating stations, on account of the large and 
unnecessary expense which would be incurred. They also consider that 
there should be a power of appeal, and suggest that a deputation of the 
Association be allowed an interview with the technical officers of the 
Home Office.“ 

The regulations to which exception is taken aro as follow, the 
specific objections being placed in parentheses :— 

3. Every switch, circuit-breaker, and isolating link shall be: . . . 
(c) Provided with an efficient handle or other means of working, insulated 
from the system. (The Association consider that this should not apply 
{о isolating links in generating stations.) 

4, Every switch and circuit-breaker shall be so constructed as to be 
incapable of remaining in partial contaet or of maintaining an are on 
breaking circuit, (This should not apply to main switchboards, as in 
many cases these switches are only used to switch off feeders when not 
in use, and are only handled by competent рүш) 

5. Every fuse and automatic circuit-breaker used instead thereof shall 
be so constructed and arranged as effectively to interrupt the current 
before it so exceeds the working rate as to involve danger. It shall be of 
such construction or be so guarded or placed as to prevent danger from 
overheating or from arcing or the scattering of hot metal or other sub- 
stance when it comes into operation. Every fuse shall be of such con- 
struction or be so protected by a switch that the fusible metal may be 
readily renewed without danger. (This regulation should not apply to 
house service cut-outs.) 

9. Where one point of a system is connected to earth no single pole- 
switch other than a link for testing purposes shall be placed in any cable 
connected thereto. (This should not apply to double-pole main switches 
on consumers’ premises. ) 

11. Every motor, converter and transformer shall be protected by a 
switch or switches suitably placed, and so connected that all pressure 
may thereby be cut off therefrom and from any apparatus in connection 
therewith. (It should be made clear that ‘‘switch-fuses’’ will be 
allowed.) 

19. Every electrical motor rated at more than 3 н.р. shall be further 
protected by a release that will automatically break the circuit if the 
current is interrupted, unless the motor is incapable of re-starting auto- 
matically on the current being restored. In every place in which machi- 
nery is being driven by any electric motor there shall be means at hand 
for quickly stopping the motor. (This should not apply to polyphase 
motors.) 3 

18. . . . . Adequat? precautions shall be taken against shook, 
due to leakage or other caue, in all cases where the person handling the 
portable apparatus is not insulated from earth. In such places, and in 
any place where the pressure exceeds low. pressure, the switch shall be so 
constructed as to break the circuit on each pole. (Last sentence: In 
cases where the neutral is connected to earth а single-pole switch on the 
live side should be sufficient.) 

14. The general arrangement of switchboards shall, so far as reason- 
ably practicable, be such that: (a) All paris which may have to be 
adjusted or handled are readily accessible. (b) The course of every cable 
may be readily traced. (This could not apply to cables run in tubing or 
barrel) (c) Conductors connected to different systems are kept apart 
and can be readily distinguished. (Same objection as to b.) 

15. Every switchboard having conductors normally so exposed that 
they may be touched shall be located in an area or areas set apart for 
the purposes thereof and suitably fenced or enclosed. No person, except 
an authorised person or а person acting under his immediate supervision, 
shall have access to any part of such area. (This should not apply in 
small sub.stations. The terms area and “authorised person " should 
be defined.) ; 2 | 

17. At the working platform of every switchboard and in every switch- 
board passage-way, if there be bare conductors exposed, or arranged to 
be exposed when live so that they may be touched, there shall be a clear 
and unobstructed passage of ample width aud height with a firm and 
even floor. Forlow pressure and medium pressure the clear height shall 
not be less than 7 ft. and the clear width not less than 3 ft., and for high 
pressure andextra-high pressure8 ft. and 4ft. respectively. Bare conductors 
shall not be exposed on both sides of a switchboard passage-way unless 
the clear width of the passage is double that otherwise required, or the 
conductors on one side аге во guarded that they cannot be accidentally 
touched. Adequate means of access, free from danger, shall be provided 
for every switchboard passage-way. (Existing switchboards in gene- 
rating stations should be exempt.) 

18. In every switchboard for high pressure or extra high. pressure 
(b) The metal cases of all instruments shall be either earthed or com- 
pletely enclosed with insulating covers. (It would not be possible to 
effectually separate dead sections from live by removable screens in many 
existing boards.) (4) Every switchboard in continuous use shall be so 
arranged that the conductors thereof can be made dead in sections, and no 
work shall be doneat any section unless that section be (а) made dead and 


(b) во separated by permanent or removable divisions or screens from all 
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adjoining sections of which the conductors are live that the work may be 
carried out without danger. (Same objection as to b.) 

24. Portable insulating stands and єсгеепв, boots and gloves shall be 
provided and used when necessary to prevent danger, and shall be peri- 
odically examined by an authorised person. (This should not apply to 
“low” or medium pressures, such '*safeguards" having proved to be а 
source of danger in the past.) 

31, Every sub-station shall be of ample dimensions and substantially 
constructed of fire-resisting material, and shall be so arranged that no 
person can obtain access thereto otherwise than by the proper entrance, 
or can interfere with the apparatus or conductors therein from outside ; 
and shall be provided with efficient means of ventilation and be kept dry. 
(It has in several cases been found to be impossible to keep underground 
sub-stations dry, although every care has been taken, and the words as 
far as practicable ” should be inserted.) 

It may be mentioned that all objections have to reach the Home 
Office by the end of October. 


Fatality.—An accident occurred on Friday last at the Old Park 
Works of the Patent Shaft & Axletree Co., Wednesbury. John 
Brennan, blacksmith (assisted by Thomas Costello, labourer, and a 
youth named Watts), was cutting a piece of iron with'an electrically- 
driven saw when the machinery became, by some means, ‘ alive,” 
and Brennan was killed. 


Holland.—The “ Nieuwe Roiterdamsche Courant " states that 
the construction of an electric tramway between Middleburg and 
Flushing is contemplated. 

The “ Vaderland ” states that negotiations are in progress for 
the conversion to electric trac ion of tbe Goosche Stoomtra m, a 
steam tramway 24 miles in length to the south of Amsterdam. 


Hungarian Exhibition.—Steps are being taken to organisa a 
Hungarian Exhibition at Earl’s Court next year, and the Lord 
Mayor of London and the Lord Mayor Elect have both accepted 
positions on an influential honorary advisory committee which has 
been formed in London to carry to success an exhibition of the 
arts, products, industries and manufactures of Hungary. e 


Kent Collieries (Ltd.).—In the directors' report it is stated that 
an electrical plant has been installed with the requisite capstans and 
gear for lowering the electric pumps, and heavy expenditure has 
been incurred in the supply of fuel for steam power. Water heaters, 
economisers and patent stokers have also been fixed with а view to 
reducing coal consumption to a minimum. 


Leeds.— On Wednesday the City Council decided to apply for 
sanction to borrow £42,813 for the construction of three tramway 
routes. 


Leith.—In & preliminary report on the construction of four 
additional tramway routes (about 9} miles) the cost of construction 
is put at £76,817. 


Light Railways.—The Light Railway Commissioners have issued 
the Tottenham and Walthamstow Light Railways order. The lines 
will be constructed by the Middlesex Electric Tramways (Ltd ). 


Manchester and Salford Tramways.—A series of meetings of 
representatives of Manchester and Salford Tramways committees 
has been held to consider the question of mutual running powers 
on the tramway sysiems of the two corporations. Failing a general 
arrangement for through running, the experiment was tried of run- 
ning the Salford cars from Swinton to Belle Vue. This has, how- 
ever, been dropped, and for the present negotiations have been 
broken off. 


Mansion Lighting.—The Earl of Mansfield has entered into a 


contract with Hampstead (London) Council for the supply of elec- 
tr.city for lighting his mansion at Ken Wood, adjoining Hampstead 
Heath. The work of wiring and fitting is being proceeded with. 
In this case electric light is to supersede wax candles, as the succes- 
sive Earls of Mansfield have refused to use gas lighting, which 
accounts for the excellent preservation of the many art treasures in 
the mansion. 


Middlesex Tramwaya.— Middlesex Council are negotiating with 
the L.C.C. with regard to obtaining running powers for construct- 
ing а tramway from Cricklewood to Harrow-road. 


Monmouth.— On Tuesday the Council referred to the Electric 
Light committee а statement prepared by Mr. Sambrook, which 
shows that during the past six years the deficit on the working of 
the electricity department was £4,663, and in last year’s account 
the deficit was £884. 


Northfleet.—The Council have now considered the legal opinion 
obtained on the position created by the refusal of Gravesend Council 
to extend the electric lighting mains to this district. 

, On Tuesday it was stated as counsel’s opinion that Northfleet would be 
Justified in taking action for specific performance of the agreement to give 
a supply of electricity, The matter was discussed in camera. 


Paddington (London).—On Tuesday the Works committee re- 


commend that а portion of the Harrow-road be illuminated by arc 
lamps at an estimated cost of 4264, which was statod to be equiva- 


lent to 14d. per unit for current. The committee were, however, 
instructed to consider further the question of improving the lighting 
by incandescent gas. 


Personal.—Mr. John Shaw, who has heretofore combined the 
duties of textile expert to the British Thomson-Houston Co. with 
those of manager of their Manchester office, has been appointed mill 
engineer of the power and mining department of the company, 
owing to the rapid and extensive development of their textile busi- 
ness, necessitating the organisation of a special staff for dealin 
with it. Mr. Shaw's headquarters will continue to be at the Мап. 
chester office of the company, although his duties will extend tothe 
whole of the United Kingdom. Mr. W. J. Cusack, of the B.T.-H. 
head office staff, has been appointed manager of the Manchester 
office, vice Mr. Shaw. Both appointments date from Oct. 1. 

Mr. Donald Robertson has been appointed secretary of the 
Department of Posts and Telegraphs of New Zealand, in place of 
Mr. Wm. Gray deceased. | 


Peterborough.—The Council have received sanction to a loan of 
£2,880 for extensions of the electricity undertaking. 


Presentation.—The staff of the High Wycombe Electric Light 
Co. have presented a solid brass rolling parallel and an illuminated 
address to Mr. W. B. Turner, chief assistant engineer, who is 
leaving to join the staff of Mr. Fippard, consulting engineer, 
Westminster, London. 


Ravensthorpe.—The Council have ordered their seal to be affixed 
to the agreement with the Yorkshire Electric Power Co. for supply 
of electricity in the district. The company undertake to supply 
current for lighting at 41d. per unit and for power or heating at 2d. 
with reductions for consumption in excess of a certain quantity in 
а given period. 

Reinstatement of Streets in London.—For some time past 
Camberwell Borough Council have carried out the work of rein- 
stating streets for various public authorities and companies who 
have the right of breaking up the surface of roads for laying mains, 
&c. It appears that this work has to be done at net cost, as the 
Council cannot legally make a profit on it. The Council also under- 
take certain responsibilities in connection with this reinstatement 
work, and it has now been decided to give notice to all companies 
and authorities for whom the reinstatement work has hitherto been 
executed, that, after April 1 next, the Council will cease to perform 
such work, and will not undertake any responsibility in connection 
with any trench work or openings, unless they agree to such an 
addition upon the net cost of reinstatement as shall cover or 
indemnify the Council from the risk involved. 


Rotherham.—On Wednesday the Electric Light and Tramways 
committee reported that they had considered the application of the 
borough electrical engineer and tramways manager (Mr. E. Cross) 
for an increase of salary, but they made no recommendation. 

Ald. CLARK moved an amendment that an increase of £50 а year (from 
£350 to £400) be granted. In the discussion which ensued it was gene- 
rally conceded that Mr. Cross had done his work well, and that he 
thoroughly deserved an increase of salary. 

The amendment was carried. 


Safety Devices for Petrol Tanks.—As the explosive nature 
of petrol is the cause of frequent accidents of a more or less violent 
nature, it is satisfactory to note that inventors are turning their 
attention to the reduction of its dangers. To overcome the draw- 
backs to its use by unskilled persons a device has recently been 
patented in Germany, the English rights of which are in the hands 
of the Safety Non-Explosive Reservoir Co. 

The essential characteristics of the device are a “ safety plug" ands 
" safety tube." The former consists of a metal plug fixed in one or more 
of the screwed stopper openings of the vessel by means of fusible solder, 
which is of such composition that it will melt when the temperatare of 
the surrounding air would cause the pressure inside the tank to become 
dangerous. The tube is composed of wire gauze surrounded by s 
perforated metal cover, which is fitted to each opening of the reservoir, 
and which acts on the same principle as the gauze of a Davy lamp. 
Some demonstrations, carried out by the company at the British Fire 
Prevention committee's testing station at St. John's Wood, London, last 
week, proved that the claims made by the owners of this patent are 
not without foundation and that the device has a protective effect. 
The most striking test showed the effect of fire on (1) an iron eylinder 
with welded joints and screwed stopper, but not protected with safety 
devices ; (2) a can protected with safety devices; and (3) a filling can not 
protected with safety devices. All three of these were about half filled 
with petrol and placed in a large bonfire. The explosion caused by the 
two unprotected cans and the damage done to them was very great, while 
the can protected with the safety device was uninjured. 


Southampton.—The Corporation have decided to obtain powers 
to wire premises on the hire-purchase system and to let motors aD 
fittings on hire. 


Southwark (London).—The accountants called in by the Council 
(Messrs. Price, Waterhouse & Co.) have sent in another report on 
the electric lighting accounts. 

The firm state that Mr. Carson Roberts approached the matter from 5 
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different point of view from that adopted by them, for whereas they con 
cerned themselves with the question of the provision of a cash fund to 
be available for renewals as and when they might be estimated to fall 
due, Mr. Roberts was evidently concerned rather with the equalisation of 
the charge for renewals over a largely extended term of years. The 
two objects are incompatible with one another under the system by 
which the capital expenditure of the Council had been financed, and Mr. 
Carson Roberta’ calculation of the result which would be achieved by an 
accumulation extending over 42 years, and which was, of course, per- 
fectly correct, only tended to show that, under the system of finance 
which had had to be adopted, a heavier burden than a fair share must 
fall on the earlier years’ revenue if a cash fund was to be provided to 
cover all renewals as the necessity for them arose. Revenue moneys 
applied in partial repayment of Joans are not available for the execution 
of renewals, so that where moneys had been borrowed repayable over 42 
years for the purchase of plant, a large portion of which was estimated 
to require renewal in less than half that period, it was clear that the 
earlier years’ revenue must not only bear their full share of the first 
general renewal of the plant, but also their share of the repayment of the 
oans. They (the accountants) had not contemplated the continuance of 
the special contributions to a renewal fund after full provision for re- 
newals had once been made either by means of such contributions or 
through borrowing powers becoming available to provide the necessary 
cash. Therefore, there would be no danger of such a fund being accumu- 
lated as that indicated by Mr. Carson Roberts if the principles outlined 
in their report were acted upon. What Mr. Carson Roberts described as 
a double discharge of capital—though they did not agree with his descrip- 
tion — was inevitable under existing circumstances if they were toattain the 
desired object, namely, the provision of a cash fund for renewals as and 
when required. After carefully considering Mr. Carson Roberts’ letter they 
adhere to the main principles upon which their report was based. They 
recognised, аз was indicated in that report, that the figure suggested as 
the necessary contribution to the renewal fund for 1905-6 was susceptible 
of revision on the framing of the estimates of the life of the different units 
of plant of the undertaking, and they agreed that a deduction should be 
made as Mr. Carson Roberts suggested for the interest likely to be earned 
on the renewal fund pending its application. They were given to under- 
stand that the estimates since prepared by the borough electrical engineer 
indicated the expectancy of greater terms of years for the useful life of 
the pe of the undertaking than those upon which their calculations 
were based. 


Stratton and Bude.—The Council have entered into an agree- 
ment with Christy Bros. & Co., Chelmsford, for public lighting. 

The contract is for five years, commencing March 1, 1908 ; the company 
to provide and maintain 101 lamps (to be placed as the Council may 
require), and also to provide poles and brackets. The price and conditions 
of lighting to be the same as the present contracts with oil lamps; over- 
head cables to be erected in certain streets and underground cables across 
the links and under the canal. 


‘Technical Literature.”—Messrs. Archibald Constable & Co. 
have accepted the sole representation in this country of & new 
American journal with the above title. The matter of the new 
paper is carefully selected and well arranged, and, if sufficient 
readers can be obtained for this specialist type of publication, the 
excellent get-up of “ Technical Literature " should ensure its success. 


Telephone Charges.—At the annual meeting of the Executive 
Council of the National Chamber of Trade, at Blackpool last week, 
the question of the recent changes in telephone rates was discussed 
and a letter was read from the Postmaster-General stating 
that the fact that at present the accounts of Hull Corporation showed а 
balance of profit after payment of working expenses was not in his view а 
cocclusive proof as to the normal cost of a permanent telephone system. 
He pointed out that the Hull system was still comparatively new, and, 
therefore, the cost of its maintenance was low, but it would rise gradually 
year by year. A considerable part of the salary and wages was charged 
to capital account, and it had not been proved by experience at what 
date the plant would require renewal or reconstruction. The rates of 
wages were below those of the Post Office, and as the system was а young 
one, there was no liability for pensions and other charges incidental 
to an old-established system. Discussing the question of a flat rate as 
opposed to the measured service system, the Postmaster - General pointed 
out the anomalies arising from а flat rate system, which was unfair in its 
application to subscribers. The measured service system had been 
adopted by all the largest telephone concerns in the United States. With 
regard to charges, the Postmaster-General had no desire to secure more 
than a moderate return on the expenditure after providing for all capital 
charges and depreciation, but modification in the future must depend 
upon the results of experience. 

Ald. J. Brown (chairman of Hull Telephone committee) subsequently 
read a Paper on Future Telephone Rates and Administration.” The 
speaker urged that the only safe course to adopt with ‘regard to the tele- 
phone was for the municipalities to control the local telephone services, 
leaving to the Post Office the working of the trunk lines as at present. 
Referring to the threatened abolition of the flat rate for the telephone, 
Ald. Brown pointed out that if a subscriber under the measured service 
system had an average of only 13 calls per day, he would have to pay 
£14, 8s. per annum, whilst if he had an average of 25 calls a day for 
300 days in the year, the charge would be £22. 5s. 6d. Hull Corporation 
could give him that service and more for £6. 6s. and make a profit. He 
moved: That this Chamber is of opinion that the new rates for tẹle- 
phones are far too high, and calculated to restrict the use of the ed peer 
and place the commercial community at a disadvantage compared with 


other countries ; and that such rates are unnecessary, in view of the ex- 
perience gained in the working of municipal telephone exchanges.” 

Et G. MonkELL (Smethwick) seconded, and the resolution was 
carried. 

Ald. Brown also moved : “ That this Chamber is in favour of municipal 
telephone administration after 1911, and, to prevent hurried legislation, 
strongly urges that the future telephone policy should be settled during 
the next session of Parliament." 

This resolution was also adopted. 


Tramcar Accident.—An accident occurred on the Lodge.road 

tramway route, Birmingham, on Tuesday morning, when a car, in 
rounding а curve, was overturned and about 20 persons were 
injured, two fatally. 
_ At the time of the accident the car was in charge of an inspector. It 
is stated that Inspector Hall was informed by motorman Mountford that 
the magnetic brake on the car was defective. Hall thereupon boarded 
the car to test the brake, according to regulations. Going down a hill 
the inspector made the first test, and states that he found the magnetic 
brake did not act until he put the lever on the third notch. Then the 
car stopped suddenly. Hall made a further test when descending the 
next hill, believing that he could control the car by using the magnetic 
brake at the third notch. He found, however, that it would not hold the 
car, and, after а second attempt, used the hand brake. Ву this time the 
car had gathered such momentum that, in spite of the wheels being 
securely held by the brake, the car continued to slide down the hill. 
After a time the speed moderated, but before the car could be stopped it 
reached the bend and overturned. 


Victoria Falls Power Scheme.—Mr. Ralph D. Mershon (of New 
York), one of the consulting engineers to the Victoria Falls Power 
Co., has arrived in England from South Africa. 

To an interviewer Mr. Mershon is reported to have said that without 
doubt the project to transmit power from the Victoria Falls was one of 
the biggest things of the kind, so far as distance was concerned, that had: 
yet taken practical shape. The length of the proposed transmission line 
was unique. He also stated that there was not the smallest doubt in bis 
mind that such a transmission could be profitably effected. On his visit 
just completed to South Africa he had personally inspected the Victoria 
Falls, both above and below the Gorge, and he was satisfied that an ex 
cellent electrical development could be made up to, if need be, 300,000 R. p.; 
and if means were taken, which could probably be done very economi- 
cally, to conserve the water some little distance back from the Falls, there 
would be a further large addition to the power that would be available. 
The immediate work which the company had io concern itself with was 
the early provision of a further steam-driven electrical generating station 
on the Rand. At the moment the company with its two existing stations 
was quite unable to cope with the demand for power, and they had been 
compelled in advance of the erection of the new station to arrange for an 
extension of the existing station at Brakpan. With regard to the erection 
of the new 24,000 n.r. station, they were taking every possible means to 
expedite its completion, and that was the work which was engaging his 
attention at the moment. 


Wakefield.—The Wakefield & District Light Railways Co. have 
applied to the Board of Trade for permission to abandon the proposed 
tramway between Wakefield and East Ardsley. East and West 
Ardsley Council have decided to oppose the application. 


Walthamstow.—The Council have decided, on the recommen- 
dation of the Electric Light committee, to allow a discount to com- 
panies and clubs, as distinct from private consumers of electricity, 
provided accounts are paid within a month. 

The electrical engineer (Mr. G. R. Spurr) is to report on the lighting 
of the local hospital, and has been asked to provide means for testing the 
раган cost of light in the various blocks and the administrative 

uilding. 


West Bromwich.— Sanction has been received to a loan of £2,000 
for mains and services and £3,586 for excess expenditure. 


Wimbledon.—4A sub-committee has been appointed to report as 
to additional plant required at the generating station to meet the 
probable demand for electrical energy during the winter of 1908 9. 

Flame arc lamps are to be substituted for ordinary arcs in Hartfield- 
road, and tantalum lamps are to be erected in other thoroughfares in 
place of incandescent lamps. 

The Electric committee have approved of plans for erecting a modern 
type remote control main switchboard containing eight generator panels 
and six feeder panels in substitution for the present switchboard. The 
estimated cost of the switchboard is £2,500 and of the structural altera- 
tions £1,100. 

The total number of equivalent 3 c.p. lamps connected to the mains on 
Aug. 31 was 138,064. 


“Wireless Alarms."—The ‘ Daily News" announces that а 
wireless alarm system has recently been invented by & Chicago 
electrician. ‘‘This system will allow a policeman on his beat to be 
called up from his central office. The receiving apparatus may be 
carried in the pocket or helmet, and on the signal being given from 
the head office a bell in the pocket will ring. The inventor is now 
engaged in perfecting his apparatus, with which it i: kopel some 
tests may shortly be carried out." 


Worcester. The electrical engineor (Mr. C. M. Shaw) has been 
authorised to proce»d with the laying of а main to Messrs. McKenzi» 
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& Holland’s works, at an estimated cost of £215. It has also been 
decided, provided the G.W. Railway Co. agree to take supply of 
current for their hoist motors at Shrub Hill, to extend the direct- 
current mains. 


Wrexham.—Application has been made for sanction to a loan of 
£500 for a 60 kw. generating set. 


ELECTRICITY SUPPLY ACCOUNTS. 


Bournemouth.—The Chairman of the Tramways committee 
(Ald. Lawson) informed the Council on Tuesday that the total 
receipts of the tramways department from April to September, 
inclusive, were nearly £50,000, an increase of about £1,000 com- 
pared with last year. £850 had been saved in expenses during the 
half-year. An electric lift, giving access between the top of the 
cliffs and the sands is being erected on the East Cliff, and it is now 
proposed to erect а similar lift on the West Cliff. 


Derby.—In moving the adoption of the minutes of the Tramways 
committee at the Council meeting on Wednesday, the chairman 
(Ald. Spriggs) stated that the net profit on the past year’s working 
was £7,980. 8s. 10d., a record figure. The profit would have been 
greater but for a loss on the routes where horse traction still 
existed, and this showed the importance of substituting electric 
traction on those routes as soon as possible. 


Hampstead (London).—During the midsummer quarter the 
receipts were £7,291, including £6,019 from private lighting, against 
£6,847 in the corresponding quarter of 1906. 

During the quarter 115 new consumers, representing 4,147 8 c.p. lamps, 
were connected, against 106 consumers and 3,977 8 c.p. in 1906. At the 
end of June there were 5,966 consumers, against 5,518, and the connec- 
tions were equivalent to 294,019 8 c.p., against 278,508 8 c.p. 


Willesden.— The Electric Light committee report that there was 
& dien of £783 on the past year's working of the electricity under- 
taking. 


TRADE NOTES AND NOTICES. 


= 


TENDERS INVITED. 


The directors of the Great Western Ratlway Co. invite tenders 
for supply of stores for the 12 months ending Nov. 30, 1908, in- 
cluding telegraph instruments, telegraph apparatus (insulators, 
&c.), electrical wire and cables, telegraph ironwork and tools, electric 
light carbons, incandescent electric lamps, wire, indiarubber goods, 
&c., in group 1; and glass, acids, oils, varnishes, brasswork, zinc, 
antimony, brass, copper rivets, tools, &., in group 2. Samples and 
patterns may be seen at the general stores, Swindon, from Oct. 14 
to 19 for group 1 and from Oct. 30 to Nov. 9 for group 2. Specifi- 
cations (with forms of tender) from the Stores Superintendent, 
Swindon, for group 1 after 7th inst. and for group 2 after 28th inst. 
Tenders to the secretary (Mr. G. K. Mills), Paddington Station, 
London, W., by Oct. 22 for group 1 and by Nov. 12 for group 2. 
T'urther particulars are given in an advertisement, 


'The directors of the Metropolitan Railway Co. invite tenders for 
supply of general stores during 12 months ending Oct. 81, 1908. 
Manufacturers and others desirous of tendering should apply to the 
secretary (Mr. R. H. Selbie), 32, Westbourne-terrace, London, W., 
for forms. "The company's requirements include electric wires, 
cables, lamps, carbons, fuses, ebonite battery jars, zincs, &c. 
Patterns and samples will be on view from Sept. 80 to Oct. 5 in- 
clusive. Tenders to the Secretary by 10 a.m. Oct. 7. 


London County Council invite tenders for the manufacture, 
delivery and erection of three eléctrically-driven boiler feed pumps, 
each of 9,000 gallons per hour capacity, at the tramways electricity 
station, East Greenwich. Tenders to the clerk of the Council (Mr. 
G. L. Gomme), County Hall, Spring-gardens, S.W., by 11 a. m. Oct. 8. 


London County Council also want tenders by 11 a.m. Oct. 8 for 
erection of tramways sub-station at Lewisham. Forms of tender 
from the Architect's Department, 18, Charing cross, S.W. 


Tunbridge Wells Corporation invite tenders for the supply, de- 
livery and erection of the work in connection with the installation 
of a 500 kw. turbo-alternator, condenser and pipe work in sections : 
(а) 500kw. turbine, (b) 500 kw. alternator and exciter, (c) surface 
condenser, with air and circulating pumps and (d) pipe work. 
Tenders to the town clerk (Mr. Үү. С. Cripps), Town Hall, Tunbridge 
Wells, by 10 a.m. Nov. 1. 


Maidstone Corporation want tenders by Oct. 7 for supply and 
erection of seven electric motors and centrifugal pumps, motor- 
driven air ejectors, oranes, switchboard, starting switches, &c., and 
& complete electric-light installation, for tho sewage disposal works. 
Plans from Mr. G. К. Strachan, 9, Victoria-street, London, S.W.- 


Manchester Electricity committee require tenders by noon Oct.9 
for supply and erection of high and low pressure steam р 


valves, &c. Specifications from Mr. F. E. Hughes, Town Hall 
Manchester. 


Glasgow Corporation require tenders by Oct. 12 for supply of a 
Т ton and (or) a 5 ton electric crane for the main drainage depart. 
ment. Specifications from the resident engineer, Partick pumping 
station. 


Marylebone (London) Electricity Supply committee want tenden 
by 4 p.m., Oct, 16, for supply of flame arc lamp carbons. Specifi. 
cation from Mr. F. A. Wilkinson, 19 and 20, York-place, W. 

Grimsby Corporation want tenders by firat post Oct. 21 for sup. 
ply and erection of additional switchboard panels. Specification 
from the borough electrical engineer. 

The Deputy Postmaster-General, Melbourne, Victoria, wants 
tenders by 3 p.m. Dec. 10 for supply of 50 wall telephone sets, 
Forms of tender, &c., from the Australian Commonwealth Offices, 
72, Victoria-street, London, S .W. 


TENDERS RECEIVED AND ACCEPTED. 


On Tuesday Dundee Electricity committee considered the tenderi 
for the new electricity generating station. The electrical engineer 
(Mr. Н. Richardson) recommended for acceptance the following 
tenders :— 

Willans & Robinson, electric generating plant (including condensing 
plant) £19,200; Babcock & Wilcox, boilera, stokers, economisers and 
coal-handling plant, £14,735; and for brickwork settings for ће boilers 
and economisers, £2,125. 

The committee approved of these recommendations, but before coming 
to a decision it was resolved to inspect plant manufactured by other 
firms which had lodged schedules, With regard to the contract for 
cables, the committee were again of opinion that a combination existed 
amongst the leading British firms who had submitted tenders. Not 
withstanding the fall in the price of copper, the amounts separating tbe 
firms on so large a contract as £12,000 was very trifling, and in the cir 
cumstances the engineer was instructed to advertise afresh. 

Bermondsey (London) Council have accepted the tender of John. 
son & Phillips for 220 yds. of 7/18 flat l.c. rubber cable, £21. 8s. 51. ; 
110 yds. of 7/22 twin l.c. rubber cable, £8. 16s. 11d.; and 220 vds. 
7/16 three core l.c. paper cable, £24. 7s. (to be delivered in 17 days, 
23 per cent. discount allowed), and for 500 ft. of flexible galvanised 
steel wire rope, £1. 7s. 6d. The British Insulated & Helsby 
Cables, Callender’s Co., W. T. Glover & Co., W. T. Henley's Tele 
graph Works Co., and Siemens Bros. & Co. also tendered for rubber 
cable, and Adey & Co. and Bullivant & Co. for steel wire rope. 

Wimbledon Council have accepted the tender of Stuart & Moore 
for supplying, erecting, and maintaining for seven years six “ Реп. 
dulum " fire-alarm transmitters, type В, in their new pattern fire 
alarm posts, to be connected by separate single overhead wires и 
receiving apparatus at the central fire station, for £72 per annum. 
the alarms at the end of the term to become the property of the 
Council. 

An order has been placed with Davidson & Co., Belfast, for à 
„Sirocco induced-draught fan and engine to be installed in the 
Warrington electricity works. The fan will measure 60 in. in diameter 
and will be capable of dealing with the products of combustion o! 
11,500 lb. of coal per hour. 

Messrs. Walters & Co., Birmingham, have secured an order from 
Malvern District Council for supply and erection of two Reavel 
water-jacketed air compressors, driven by two Rhodes electr 
motors. The plant, which is thoroughly up to date and highly 
efficient, is to be used for the purpose of sewage disposal. | 

In connection with the St. Kilda tramways the Victorian hil 
ways Department have accepted the tender of the Australiar 
General Electric Co. for two car equipments, £637, and hanger. 
turnbuckles, suspension yokes and core terminals, £250. | 

Derby Corporation have accepted the tender of Johnson & Phillips 
for trunk mains at £688. 10s.; that of the Gilbert Arc Lamp Co. for 
20 arc lamps at £73; and that of Wm. Abell (Ltd.) for pensto:ks 
screens, &c., at the electric lighting station at £552. M 

Walthamstow Council have accepted the tender of the Briist 
Westinghouse Co. for annual supply of 18 in. enamelled iron shades. 
and that of the General Electric Co. for annual supply of glass jart- 

Newton’s Limited, Taunton, have secured (through the Allisn* 
Electric Co., Dublin) an order for two generators required at Clonux: 
(Ireland) district lunatic asylum. 

Bolton Corporation have accepted the tender of the Corporati: 
Electricity committee for the supply of electroliers for the Counc 
Chamber; and that of Pollitt & Co. for the erection of a sub -an 

Morrison & Roebuck, Blackpool, have secured the contract fo: 
wiring and supplying the electric lighting fittings for the АШашл 
Theatre, Brussels. | | | 
Tyrone Hospital Management cominittee have accepted ai 
en er of A. Patterson & Son for an electric lighting installato? * 
20. i . . 
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Stoke-on-Trent Council have accepted the tender of their Elec- 
tricity committee for the supply of Osram lamps for the market 
buildings. 

The Medway Motor Engineering Co. have secured the contract 
for the electric lighting and power installation at the new paper 
mills of Wiggins, Teape & Co., Dover. 


Southwark Electric Light committee have accepted the tender of 
Charrington, Sells, Dale & Co. for the supply of West Hallam nutty 
slack at 18s. 114. per ton, delivered at the electricity works. 

Poplar (London) Electricity committee have accepted the tender 
of the British Westinghouse Co. for the erection of switch panels 
and instruments at the southern sub-station. 

Norfolk County Council have accepted the tender of the Tudor 
Accumulator Co. for a storage battery for the county asylum at 
£884. 128. 6d. and £54 for maintenance. 

Gloucester Council have accepted the tender of the Sloan Elec. 
tric Co. for а year's supply of carbons at £132. 15s. 94. 

Ingleton Council have accepted the tender of the local eleotric 
lighting company for public lighting at £40 for the season. 

Burnley Guardians have accepted the tender of Thornton & Co. 
for 12 months’ electrical supplies. 

The Postmaster-General’s Department, Adelaide (S. Australia), 
have accepted the following tenders :— 

G. В. Marks, for glazed earthenware conduits; S. A. Portland Cement 
Co., for cement ; Forwood, Down & Co., for manholes, covers and frames ; 
International Electric Co., for two switchboards and two lightning 
arrester boards for metallic circuit lines and for insulated copper wire ; 
Lawrence & Hanson, for fuses for telephones ; India Rubber, Gutta Percha 
& Telegraph Works Co., for Leclanché cells, galvanometers and electro- 
magnetic transmitters; J. Bartram & Son, for mechanical registers ; 
R. B. Hungerford, for resistance boxes; Oswald Haes, for copper tapes ; 
J. A. Newton & Co., for copper binders; Gibbs, Bright & Co., for b.d. 
copper wire; Geo. Wills & Co., for copper tapes and binders; and 
Zwicker, Tod & Co., for porcelain insulators. 


BUSINESS NOTICES. 


The business of the late firm of McPhail & Simpson's Dry Steam 
Patents Co. (Ltd.) (together with the goodwill, patents, plant, ќо.) 
has been acquired by McPhail & Simpson (Ltd.), Wakefield, and will 
be conducted under the personal management of Mr. McPhail. 


Mr, R. Borlase Matthews, Wh. Ex., A.M.Inst.C.E., A.M.I.E.E., 
consulting engineer, has taken an office at 1, Victoria-street, West- 
minster, S. W., in addition to his Swansea office. 


The Adams Mfg. Co. have appointed Mr. Charles H. Holgate, 
School Close Works, Leeds, their agent in the Yorkshire district. 


BANEBRUPTOIBS8, LIQUIDATIONS, &c. 

In the bankruptcy of Albert Dickinson, electrical engineer, 
19, Upper Mill-lane, and Dixon Lane-road, Wortlev, Leeds, the 
trustee (Mr. J. Bowling, 22, Park-row, Leeds) has been released. 

A first and final dividend of 6s. 8d. is payable at 47, Full-street, 
Derby, in the failure of David Roberts, electrical engineer, &c., 
lately trading at 3 and 5, Whiston-road, Derby. 


First meeting of the creditors and contributories of Patent Exploi- 
tation (Ltd.), 8a, Lord-street, Liverpool, will be held on Oct. 10 at 
85, Victoria-street, Liverpool. 


Business for Sale.--Owing to illness of owner, a well-known 
ELE e business in London is offered for sale as а going con- 
cern. The business has a well-established connection extending over 
half а century, and the business includes electrical, general and 
marine engineering. Freehold land and buildings may be pur- 
chased or leased, and the plant and stock taken at valuation. Par- 
ticulars from the sole agents, Messrs. Wheatley Kirk, Price & Co., 
46, Watling. street, London, Е.С. See also an advertisement. 


Cable and Apparatus for Sale.—Mr. Lake, 132, Upper 
Thames-street, London, E.C., advertises for sale large quantities of 
new and old electric light cable, also searchlight lamps, h.v. main 
switches, New Radium lamps, &c. 


Plant for Sale.—Messrs. Workman, Yeames & Co., 6, Dublin- 
road, Belfast, advertise for sale two new 120 в.н.р. vertical enclosed 
two-crank compound steam engines; also a Babcock & Wilcox 
water-tube boiler. 


An E.C.C. motor-generator or booster (primary 100, secondary 
50 volts, 70 amperes) is offered for sale by Messrs. Mottershead & 
Co., 7, Exchange-street, Manchester. See an advertisement. 


Timber for Sale.— Messrs. Remer & Co. (Ltd.), timber importers, 
Mersey Saw Mills, Liverpool, advertise for sale seasoned ash planks 
and ash in the round. | 

“Gas Works Directory and Statistics.” — We have received 
from Hazell, Watson & Viney (52, Long-acre, London, W.C.) a 
copy of the 80th (1907.8) issue of the “Gas Works Directory and 
Statistics," price 10s, 6d. net. The technical and financial par- 
ticulars regarding the gas undertakings of the United Kingdom are 
reliable and accurate. The information, which has been revised to 


Guiana —Demerara, £14. 


July, 1907, includes а list of chairmen, managers, engin eers and 
necretaries, and of associations of engineers and managers. Where 
electricity supply is available in the gas undertakers’ area, the 
names of the supply authority are added. There is also a section 
devoted to foreign and colonial gas works with London offices. The 
book should prove invaluable to those having business relations of 
any kind with gas suppliers. 


CATALOGUES, &c. 


Sirocco Fans.—A handsome bulletin (No. 2,0024, superseding 
No. 2,002), dealing with the Sirocco centrifugal fan, is to hand 
from Davidson & Co., Belfast. The illustrations depict various 
types of this fan and different methods of driving it. Tables of 
outputs, standard types, overall dimensions and weights, and also 
standard arrangements of the fans, are included. The illustrations 
are tastefully produced and are well arranged in the text. Effi- 
ciency curves of the constant and variable speed fans are given. 


Fuses and Switchgear.—A comprehensive list of standard fuses 
and switchgear manufactured by Dorman & Smith, Ordsal Elec- 
trical Works, Manchester, is a handsome publication of some 100 
pages, divided into sections, which deal with fuses, small switches, 
distribution boards, grip contact” circuit-breakers and ironclad 
switching apparatus and accessories generally. A line of ship 
fittings and watertight mill fittings is also described. The publica- 
tion 18 a complete reference book on the subject of d.c. switches and 
switchgear. i 

Electric Radiators.— The season for electric radiators bids fair 
to be as erratic in its commencement as that for electric fans. In 
spite of the warm days now prevailing, interest will attach to the 
issues of radiator catalogues at present proceeding. A new list 
of luminous electric radiators has been issued by the Dowsing 
Radiant Heat Co., 24, Budge row, London, E.C. Prices, dimen- 
sions and other particulars are given of a great variety of designs 
in these radiators, which are all made under the original Dowsing 
patents. The same company is issuing a well-illustrated pamphlet 
on the advantages of electric heating, ia which numerous designs 
of electric radiators are shown. It is evident, from the long list of 
the company’s clients, that there is a considerable demand for electric 
stoves, radiators, &c., and engineers and managers of electricity 
works, electrical contractors, dealers in electrical supplies, &c., who 
wish to keep acquainted with the latest designs in electric heating 
apparatus should procure copies of this company's price list and 
pamphlets. | 

" Kalkos."—This is not the name of a new pu fuero, but the 
trade cognomen adopted by the Sun Electrical Co. for a tinned 
tube wiring system. An advance sheet of the catalogue gives pre- 
liminary particulars from which we gather that tinned brass tubes, 
tinned inside and out, dre employed with the system. The con- 
tinuity of the system is maintained by soldering, which is easily 
accomplished on account of tho tinning. Among the advantages 
clainied are absence of sweating, oxidising and corrosion, sound 
mechanical and electrical jointing, and minimum number of 
accessories required. 

Superheaters.—McPhail & Simpson (Ltd.), who are exhibiting at 
the Olympia Exhibition, have sent us a complete series of pamphlets 
dealing with their standard superheaters. The leaflets are printed 
on one side only, and may, therefore, be extracted for reference if 
required. The drawings, showing different positions for the super- 
heater in a boiler, are well reproduced and clearly illustrate the 
arrangement of the apparatus. 


Natural Ventilation.—The Boyle system of natural ventilation 
now possesses & powerful advocate in the form of an artistic booklet 
produced in а quaintly antique style. There are extracts from the 
opinions of eminent men on the subject of the Boyle system of 
Ventilation and a quantity of useful information on ventilation in 
general. The booklet is closed by a neat copper clasp. 


Paul's Instruments.—Correction.—In the description of the 
Duddell-Mather oil-insulated non-inductive resistance in our last 
issu» (p. 968), owing to a clerical error, we stated that the wire 
being immersed in oil is capable of carrying a current of «oth 
ampere.” This should have been one-szcth of an ampere. 


Exports of Electrical Goods and Apparatus.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Sept. 25 to Oct. 1, with the ports 
of destination :— 

Africa—Alexandria, £1,729; Beira, £262 (including £72 telegraph 
material); Benguella, £37; Cape Town, £256; Delagoa Bay, £70; 
Durban, £1,070 (including £400 telegraph material) ; Port Elizabeth, 
£63; Sekondi, £10. Argentina—Buenos Ayres, £4,497 (including £1,009 
telegraph material). Australasia—Adelaide, £721; Fremantle, £385; 
Lyttelton, £46 ; Melbourne, £2,010 (including £311 telegraph material) ; 
Perth, £20; Sydney, £635; Wellington, £1,962 (including £1,252 tele- 
graph wire). Belgium—Antwerp, £1,564. Borneo—Sarawak, £8. British 
Burma—Rangoon, £37. Canada—Montreal, 
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£60 ; Toronto, £65. Canary Islands, £25. Ceylon—Colombo, £173. 
Channel Islands, £20. Chiti—Punta Arenas, £65. Chtna—Shanghai, 
£1,156; Tientsin, £18. Denmark—Copenhagen, £675. Germany— 
Bremerhaven, £35. Greece —Pirwus, £18 (telegraph material). Holland 
Amsterdam, £252; Rotterdam, £105 (including £10 telegraph material). 
Hong Kong, £107. India—Bombay, £1,995; Caloutta, £812; Karachi, 
£120; Madras, £2,084. Italy—Genoa, £186. Japan—Hiogo, £288; 
Kobe, £2,078; Nagasaki, £477 (including £319 telegraph material); 
Osaka, £747; Yokohama, £1,673. Malta, £164. Mauritius, £28. 
Norway—Christiania, £543. Russia — St. Petersburg, £350 (telegraph 
material). St. Helena, £19. Straits Settlements—Penang, £1,120; 
Singapore, £338 (including £30 telegraph material). Sweden—Gothen- 
burg, £90; Stockholm, £92 (telegraph material). U.S.A.—New Plymouth, 
£25; New York, £1,640 (telegraph cable). West Indies—St. Lucia, £4 
(telegraph material). Zanzibar, £105. Total, £33,118, against £20,212 
in the corresponding week last year (Sept. 26 to Oct. 2). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked + are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


July 19, 1907. 

16,556 Moore & Powres. Telephone or other message recorder. 

16,555 GaMBRELL & GAMBRRELL. Electrical testing apparatus. 

16,571 Lucas. Electrical measuring instruments. 

16,574 LUNDBERG, LUNDBERG & LUNDBERG. Switches.* 

16,577 BucsHoiz. Supporting electric cond actors.“ 

16,582 SriEMENS-SCHUCKERT МЕККЕ G. u. B. H. Controlling switches for 
electric trains. (Date applied for, 28/7/05.)*t 

16,585 UrwaRD. Electric clock systems. 

16,586 BakTLETT. Washers and terminals for electrical w. rk. 

16,600 ScHREIBER. Electrically propelled vehicle. 

16,615 B.T.-H. Co., WEDpMoRE & HaMtLYN. Protective devices for electric 
distribution systems, 

16,616 & 16,617 В.Т..Н. Co. 


(G.E. Co, U.S.) Filaments for electri: 


lamps. 
16,618 ALLGEMEINE ELEKTRICITÄT3 Ges, Transformers and controlling 
apparatus therefor. (Date applied for, 19/7/C5.)* t 
July 20, 1907. 
16,630 к & Вотпіха & Bowr'nc. Lifeguards for tra ncars and the 
ike. 
16,642 \Үкввев. Electrica! device for automatic control of tim? signals ог 
electric light circuits. 
16,644 Hewert, Ѕміти & Foster. 
ments. 
16,675 LuxpnEnao & HOLMBERG. 
16,696 Berry. 


Electrical devices for exhibiting adver- 


Magnetic ore separator. 
Electrically heated apparatus for cooking. 


July 22, 1807. 
16,705 ELECTRIC IoxrrioN. Co. & Hate High-tension distributora for 
electric ignition systems. 
16,710 Bruce PEERBLESs & Co. and La Cour. Dynamoelectric machines. 
16,751 & 16,752 Manpgrs. Conduits particularly for electric tramways. * 
16,755 Harrison. Electrolytic or chemical deposition of metala. 
16,56 Bastian, CaLvzRT & Sax Dns. Fusing gliss or like vitreous 
material around conductors.* 
16,745 Le Manquais. Cabinets for electrical apparatus.“ 
16,765 B.T..H. Co. (С.Е, Co., U.S.) Electric heating apparatus. 
16,766 KatsEN & SCHEIDEL. Arc lamps.“ 
16,778 WnioHT. Printing telegraph receivers.“ 
16,780 METALLURGISKA PATENTAKTIEBOLAGET. Magnetic separation of ore. 
(Date applied for, 28/7/06.)* t 
16,781 ScHALLER. Regulating the electrical potential of a network sup- 
plied by a generator driven at very variable speeds. (Date ap- 
plied for, 11/8/06.)* } 
July 23, 1907. 
16,799 MoNTGOMERY. Accumulator. 
16,813 Eckstein & Heap. Switches. 
16,857 Danne. Electric automatic weigher. 
16,847 Mancowi's WIRELESS TRLEGBAPH Co. & Prevtice. Electrical 
therapeutic apparatus for giving high frequency-currents. 
16,854 TanpiEU. Telephonic apparatus. (Date applied for, 12/1/07.)*t 
16,862 Harr. Automatically operating switches at predetermined times.“ 
16,865 Brookes (Asbestos Wood Co., U.S.). Insulating materials.* 
July 24, 1907. 
16,910 Mayes. Non-arcing fuse devices 
16,911 Erxcrnic ÍGNrrIOw Co. & HALL. Electric ignition apparatus. 
16,912 ELECTRIC IGNITION Co. & HALL. Magneto-electric ignition apparatus. 
16.912 Fnosr. Electric current gencrating and motive power machine. 
16,952 KJELLBERG, Electric welding.“ 
16,956 Ахсогр & Maxim ELECTRICAL Co. Are lampa. 
16,968 MARTIN. Electrical resistance device. 
16,974 SOCIETA ANONYME WESTINGHOUSE & Brun. Direct current moto:s. 
(Date applied for, 26/7/06.)"t 
16,984 Leitner. Magnetic clutches. 
16,996 PRocwEn. Reversible «team turbines. 


1,082 FLUCKIGER. 
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July 25, 1907. 

17,012 Bevis & Krause. Wall plugs and sockets. 

17,015 MARSHALL, Crookes & Hossow. Portable electrically-driven 
machine. 

17,046 Newman & Горов. 
vegetable growth. 

17,058, 17,059 & 17,060 GnorE & Exy (trading as Fuster & Co). Are 
lamps. 

17,066 Гог & British Ever READY Ecectricat Со. Holdera or fitlings 
for incandescent lamp:.* 

17,067 LOEkRL & Britisa Ever-ReaDy EtECTRICAL Co. Electric hand-lamps.* 

17,078 Brown. Electric signals. | 

17,079 GscuwEsD. Electric instruments for medical use.“ 


July 26, 1906. 
17,097 ALLGEMEINE ErLgKTRICITAT3-GES. Swilch mechanism for elec'ric 
vehicles. (Date applied for, 26/7/06.)* t 
17,100 Mupig & Grecson. Electrical intermitters for advertising. 
17,102 TAYLOR & Hancock. Electrodes for secondary batteries. 
17,127 Poirer. Electric air-suction apparatus. 
17,145 Goop & Bgrr. Electric time-meter hour-counter and electric clock. 
17,147 SournaM. Electrically operated fountains. (Date applied for, 
4/8/06.)*+ 
17,178 Мовреү & Fricker. Prepayment electricity motera. 


July 27, 1907. 
Ar: lamps. | 
Improved elec!rolytic cell. 

17,195 Van Haaa. Magueto-electric machines. 
17,199 Barton. Globes for lamps. 
17,226 Warwick MacHiNERY Co. (G.E. Co., U.S.) 
17,245 Brows, RowELL Jun., & Коме. Conduits for electric wires. 
17,254 Le Fevre. Portable electric massaging and like apparatus. 

7,257 Sıemens BROS. & Co. and Овімзтох. Selective telegraphy or tele- 


Application of electricity for stimulating 


17,192 WiLsoN. 
17,195 HATFIELD. 


Turbines. 


phony. 
17,258 Motte X DE BRD Ts. Casing for electric conductors in buildings. 


SPECIFICATIONS PUBLISHED. 


1906 SPECIFICATIONS. 


11,772 Moore & Hirst. Safety cutout for electric motors aad the like. 

11,8534 Jonson. (Felten & Guilleaums Lahmeyerwerke A. - C.). 
Compensating load variations in electrical installations. (Da'e 
applied for, 21/5/06.) 

12,183 GARDNER. System of wireless telegraphy. 

14,163 JoHNson. Electric traction systems. 

14,420 ConxkLius & FgHN. Electrical resistance furnaces. 

16,566 AsuwonTH. Indicator for trams, trains and the like. 

16,582 BouLr. (Baron). Fittings for electric lamps. 

16,627 WHüRATLEY (Firm of C. Lorenz). Electrical harmonic signalling 
systems. 

16,893 Lake. (Electrelle Co.) Automatic pianoforte playcra. 

17,272 WALKER, Apparatus applicable to electric signalling in fire-alarm 
installations. 

18,600 Pautinc. Electrodes for treatment of gases by arc discharges. 

20,528 ZigGENBERG. Charging lead-peroxide-zinc storage batteries. 

20,435 BuncHELL. Adapting tramway rails for crossing railway rails 

21,071 Le Tatu (Cooper Hewitt Electric Co.). Vapour electric devices. 

22,807 LEITNER. Ligneous separating diaphragms for accumulators. 

25,283 AckRoYp, Best, Best & Best. Electrically igaiting miners’ sa'ety 


lamps. 

25,306 SEM ENS Bros. & Co. and DiEsgLHORST (Siemens & Halske, A.-G.) 

bles. 

26,454 Turner. Spring fuses for electrical work. 

26,537 SEFTON-JoNES (Stebbios). Regulating electric motors. 

26,981 REYNOLDs. Electric furnaces. | 

26,985 Stewens Bros. & Co. & Ferreira. Locking frames for operat.ng 
electrically controlled railway points and signals. 

27,050 DREwWELL. Operating typs-setting machines by electric currents 
controlled by register strips. 

27,938 ре Forest. Signalling by electromagnetic waves. 
for, 8/12/05.) 

27,956 Раревзех. Transmitting apparatus for wireless telegraphy. (Date 
applied for, 8/12/05.) 

28,015 ScHaLow. Vent valves for batteries. 

28,125 De Forest. Wireless telephony. (Date applied for, 22/12/05.) 

28,549 STraPLEDON. Submergible electric heaters. 

28,669 PaLous & Nataan. Electric horns. (Date applied for, 19/6/06! 

28,795 ABEL & PERVESLER. Electric switches. 

29,176 BoLT&HAUSER. Insulator for conductors. 

29,195 MaTTHIESEN. Unip lar dynamos. 

29,271 Frick. ‘Transformer furnaces. (Date applied for, 27/12/05.) 

29,276 FRIEDLÄNDER. Telephone apparatus. (Date applied for, 17/9/0.' 

29,322 WestincHouss. Turbines. (Date applied for, 25/12/05 

29,594 Janund. Arc lamps. 

29,482 Cooper. Electrically propelled railway and tramway vehicles 
(Date applied for, 5/1/06.) 

29,62) Davis. Bayonet caps for glow lamps. 


1907 SPECIFICATIONS. 


210 MaTALLURGISKA PATENTAKTIEBOLAGET. Magnetic separation of orè- 
(Date applied for, 9/1/06.) 

522 Von SONNEN THAI. Clip for fixing conductora to insulators. 

538 Korys. Slot switches for electric tramways. 

615 Marter. Electric safety lamps for use in mines. 

Electrical bell-ringing apparatus. 


(Date applied 
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1,162 Dean. Electrical influence machines. 
1,333 РоттквАт. Electric traction systems. 
1,663 May. Electricity meters. 

1,665 Koontz. Telephones, (Date applied for, 22/1/06.) 

1,071 Toures. Incandescent vapour lamps. 

2,123 SIEMENS & Hatske A.-G. Filaments of metallic thorium. 
applied for, 29/3/06.)t 

2,215 WOoEHRLE. Circuit-breakers. 

2,577 HADFIELD. Improving the magnetic qualities of a magnetic body. 
(Date applied for, 5/7/06.) 

2,515 Влкив. Moulding insulating sheaths for electric conductors from 
sheet fibrous material. (Date applied for, 21/3/06.) 

2,615 HATFIELD & Reason Mra. Co. Electrical maximum demand or 
rebate indicators. 

2,983 Rose & Crowe. Automatic electrical targets for rifle practice. 

5,008 LuHorTA, LHOoTTA & LHoTTA. Fenders for electric tramcars. 

3,082 Sremens Bros. & Co. & FERREIBA. Electrically detecting railway 
points. 

3,245 CARBONE. Arc lamps. (Date applied for, 17/3/06.) 

3,276 RawsFORD. (Soc. Anon. Electrometallurgique (procédés Paul 
Girod).) Covers of electric furnaces. 

3,522 ScHuLTZ. Indication of blowing of fuses in distribution systems. 
(Date applied for, 14/2/06.) 

5,880 EU Systems of electrical distribution. (Date applied for, 
14/3/06.) | 

5,933 EisENsTEIN. Electric wave meters. 

4,000 Jackson. Switches for circuits. (Date applied for, 3/3/06.) 

4,045 FELTEN X GUILLEAUME LAHMEYERWERKE A.-G. Compensating ог 
commutation poles of dynamo-electrio machines. (Date applied 
for, 17/2/06.) 

SIEGFRIED. Supporting electric motors on shafts. 
for. 3/3/06.) 

4,667 ArDIGIER. Electrode for sparking plugs. 

4,927 CHAPLET, & Soc. LA NEO METALLURGIE. 
applied for, 25/9/06.) 

5,025 Gnirrirus & BEDELL. Current collector fer stud-contact system. 
(Date applied for, 3/3/06.) 

5,116 McALPINE. Switches. 

5,164 Млмревв. Producing oscillatory currents from continuous cur- 
rents of electricity. 

5,654 Berry. Ventilating alternating-current transformers. 

5,865 NaLDER Bros. & THomrson, Harpis, WaLLIS-JoNES & Cox. 
Automatically breaking circuit in the event of a leakage to earth. 

5,887 Dekker. Treating minerals by electrolysis. 

5,890 FELTEN & GUILLEAUME-LAHMEYERWERKE A.-G. Electric coils hav- 
ing self-induction for shortening the time of energising and de- 
energising such coils. (Date applied for, 20/4/06), 

5,957 Lorp. Electric heating apparatus for dentist’s instruments, &c. 

6,193 GRóNWALL, LINDBLAD & SrALHAN E. Transformer furnsces, 

6,258 ARNOLD & BuMPsTEED. Electric terminals. 

6,408 EHRHABRT. Turbines. (Date applied for 19/3/06.) 

6,502 Тнвот & MaaE (called ЇЧопашкв). Regeneration of the electro- 
lyte employed iu the extraction of copper from old bronze and 
bronze waste. (Date applied for, 26/3/06.) 

6,552 Nya ACKUMULATOR AKTIBBOLAGET JUNGNER. Alloys for the 
metallic parts of accumulators with invariable electrolyte, and 
accumulators constructed with same. (Date ap plied for, 50/3/06.) 

6,822 DavEY. Turbines. 

7,055 UxTERBERG & НЕМЕ. Locking device for magneto-ele>tric 
machines for jgniting purposes. 

7,509 GLosssL & Littmann. Armatures of magnetoelectric and like 
machines. | 

7,552 CasLAk E. Pendant for electric lighting. 

7,695 Sıemens Bros. Dynamo Works. (Siemens Schuckertwe:k Ges.) 
Field windings. 

7,696 Siemens Bros. Dynamo Works & Но. мез. Reflectors. 

8,555 Soc. рез Garaces Krifcer ET Brasier. Electric current inter- 
rupters. (Date applied for, 26/4/06.) 

9,143 ISsanla ZAHLEN Werge Ges, Electricity meters. 
for, 27/4/06.) 


(Date 


4,607 (Date applied 


Electric furnace. (Date 


(Date applied 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


BRITISH THOMSON. HOUSTON co. (LTD.) — The directors’ report for the 
year ended March 31 states that the buildings and machinery at Rugby 
have been maintained in first-class condition, and the directors have 
followed their usual practice in providing for depreciation thereof. They 
have also provided for depreciation of patents and stock in hand, besides 
making reserves sufficient in their opinion to cover risks in connection 
with bad debts, depreciation of shares and for other contingencies. 
During the period under review the company has contracted to supply to 
the Metropolitan Railway Co. 10 electric locomotives, and the electrical 
equipment for several trains, most of which have since been delivered. 
The electrical equipments for heavy traction work heretofore supplied to 
various railway companies continue to give complete satisfaction, 
including the equipments used on the system of tube railways operated 
by the Underground Electric Railways Co., all trains of which are equipped 
with the company’s apparatus, The company has sold a number of Curtis 
turbo-generators during the year, the largest single contract being with 
Liverpool Corporation for three of 2,000 kw. each, and it has also 
equipped a number of textile and other mills and installed a number of 
colliery plants, all of which are operating satisf actorily, 


The directors believe the company has good value in the enterprises 
in which it has investments. During the period under review it has 
disposed of a large amount of securities, and reduced proportionately its 
liabilities. The net amount realised by the sale of securities (after taking 
into consideration some additional shares acquired during the year) was 
£136,727, and the entire proceeds were used to reduce the company’s 
indebtedness. This leaves the debentures and shares owned at March 31 
at £105,801. 12s. 3d., and also £54,600 in shares in a patent-owning 
company, or a net reduction during the year in all securities of a little 
over £111,000. 

The trading profit for the year, after deducting general and tech. 
nical expenses, discounts, debenture and other interest, amounts to 
£14,994. 11s. 2d. The amount саггіеі forward from March 31, 1906, 
was £4,124. 17s. 10d., making a total available of £19,119. 9s. The 
whole of this profit, with the exception of £1,071. 15s. carried forward, 
has been applied to various depreciations. Last year the balance of the 
excess cost of manufacturing incident to the establishment of the 
manufacturing business of the company amounted to £31,707. 17s. 8d. 
(£86,000 having been previously written off). Nothing was added to 
this account during the year, and the directors have desided to write off 
a further sum of £15,000, leaving £16,707. 17s. 8d., from which further 
sums will be written off from time to time until finally disposed of. The 
directors have resolved to depreciate apparatus, meters, supplies and 
special tools, &c., necessary for their production, by а much larger sum 
than heretofore, appropriating for the purpose £29,642. 14s. To take 
care of these heavy depreciations it has bsen decided to make use of the 
premium reserve account of £40,000. 


CLEVELAND & DURHAM ELECTRIC POWER (LTD.)—Ia the report 
to be presented to the first annual general meeting the directors state 
that during the year ander review £28,769. 18s. 7d. has been expended on 
the construction and equipment of sub-stations, &c. The net revenue 
amounted to £10,977. lls. 8d. After payment of the full 5 per cent. pre- 
ference dividend for the year, £3,226. 14s. 6d. is carried forward. 


DEVONPORT & DISTRICT TRAMWAYS CO.—At the meeting on Monday 
Mr. W. G. Bond moved the adoption of the report of the directors for the 
half-year ended June 30. The total revenue was £11,726, and after 
deducting expenses chargeable to revenue (including debenture interest) 
the profit was £443, added to £456 brought forward. This total of £900 
was carried forward. The half-year receipts increased by £160, while 
the expenses decreased by £254, compared with the first half of 1906. On 
о £566. 48. was expended, making the capital total outlay 
£162,271. 


GLASGOW DISTRICT SUBWAY CO.—At the meeting last week a share- 
holder expressed the opinion that the subway would never develop as it 
ought to do until electricity was adopted as the motive power. The Chair- 
man said they had had tenders to convert the line to electric traction varying 
from £60,000 to £250,000. He thought it would cost about £100,000, 
but if they took electric energy from the Corporation, which he thought 
would be the best way, it could be done for much less. He thought the 
Corporation were short-sighted in not taking over the whole enterprise. 


SOCIEDAD .CO.OPERATIVA TELEFONICA (BUENOS AYRES). — The 
directors’ report shows that the net profit for the past year was 
$151,047 m/n, and a dividend of 8 per cent. was declared. Subscribers 
increased from 4,701 to 5,349. In accordance with the municipal regula- 
tions a start was made in July with the work of placing the cables under- 
ground. The preliminary works for the extensions to La Plata have also 
been begun. 

WILLANS & ROBINSON (LTD.)—The report of the directors for the 
half-year ended June 30 states that, after the necessary adjustments in- 
volved in the recent reduction of capitaland after writing off £6,466. 15s. 9d, 
as depreciation (at Rugby), a profit of £18,275. 4s. 9d. is shown for Rugby, 
reducible by a loss of £2,233. 14s. 8d. at Queen's Ferry. The net profit is, 
therefore, £16,041. 10s. 1d., out of which the directors propose that divi- 
dends be paid at the rate of 6 per cent. per annum on the preference 
shares (absorbing £9,999 18з.) and 10 per cent. per annum on the ordi- 
nary shares (equal to 2 per cent. upon the original value), absorbing 
£3,333. 6s., the balance of £2,708. 68. 14. being carried forward. The 
premises and plant at Queen's Ferry baving been recently written down 
so heavily, further depreciation is for the present unnecessary. The 
remaining loss (£2,233 14s. 8d.) for the half-year is less than Queen's 
Ferry’s contribution to the two items of debenture interest and directore' 
remuneration, and there can, therefore, be no question that it is more 
profitable to keep the works open and employed, even upon the present 
inadequate scale, than to close them. 


YORKSHIRE ELECTRIC POWER CO.—At the meeting on Tuesday the 
chairman (Prof. A, G. Lupton, М.Р.) stated that during the half-year 
£3,947 had been expended on capital account, principally for mains and 
service equipments. New consumers had been connected and the installa- 
tions of old consumers increased to а total of 850 kw. which showed a 
satisfactory comparison with 445 kw. for the corresponding half-year in 
1906. Since the close of the half-year the weekly sale of energy had 
steadily increased, and each week bad shown a revenue more than 
sufficient to pay all costs of generation, distribution and management. 
The deficiency on the revenue account of £403 was largely due to the 
abnormal increase in the price of coal, and with regard to that they 
offered one important advantage to their consumers. They were prepared 
to make contracts for the supply of electrical energy for a period of years, 
taking the risk, and it was а serious one, of а possible increase in the 
cost of coal, thus entirely relieving consumers from any fear that 
the margin of profit might be absorbed by the extra price that 
might have to be paid for coal. The company had secured as 
customers a number of important textile manfacturers, and the 


‘special knowledge of the officials of the company was at the ғегтісе 
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of any manufacturer who was considering that form of drive. 
Amongst the agreements made during the half-year was one with the 
Electrical Distribution of Yorkshire (Ltd.. This company was now 
taking а supply at Gomersal, while mains were being laid at Horsforth 
for a supply during the coming winter, part of which would be used for 
public lighting. The Distribution Co. had also taken transfers of elec- 
tric lighting orders for Calverley, Castleford, Farsley and Liversedge, 
whilst arragements 'had been made to transfer the orders now held by 
the Corporation of Ossett and the District Council of Hipperholme. The 


arrangement made was for the Power Co. to give the Distribution Co. & 


supply of lighting for small power users, while large power users (25 Н.Р. 
and upwards) would be supplied direct by the Power Co. Terms had 
also been arranged ‘with Brighouse Corporation to give a supply for 
lighting, power and tramways at an early date. | 
the half-year the Power Со. had completed an agreement with 


the British Carbide Factories (Ltd.) to take a lease of part of the site at 


Thornhill. Buildings were being erected which would be ready for 
occupation by the end of the year. | 
large commercial scale for the first time in England. The carbide com- 


pany would require a night and day supply of about 1,600 kw. and had 
contracted to take a yearly supply from the company equal to three times 


the present rate of sale. With regard to the agreement with Brighouse 
Corporation, the mains would cost a large sum, but the directors antici- 
pated that that would be fully justified by the revenue derived from the 
extension. 


STATUTORY RETURNS, MORTGAGES AND CHARGES. 


— — 
STATUTORY RBTU RNZ. 


ANGLO-IBERIAN ELECTRIC LIGHT & POWER Co. (LTD.) Return to 
Jan. 14 (filed July 15) gives capital as £10,000 in EI shares, of which 
106 have been taken up. 21 per share has baen called up and paid on 
100. Nothing has been called up on 6. Mortgages and charges, nil. 

ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—Return to July 17 
gives capital as £100,000 in £1 shares, all of which have been taken up. 
£1,046 has been paid and £98,954 is considered as paid. Mortgages and 
charges £48,900. 

CROMPTON & CO. (LYD.)—The capital in return to Aug. 7 is £300,000 in 
100,000 shares of £3 each, of which 85,000 have been taken up. 
£249,000 has been paid on 83,000 shares and £6,000 is considered as paid 
on 2,000. Mortgages and charges, £100,000. 

EDMUNDSON'8 ELECTRICITY CORPN. (LTD.)— In the return to Aug. 9 
capital is £800,000 in 80,000 ordinary and 80,000 preference shares of £5 
each, all of which have been taken up. £734,000 has been paid on 146,800 
shares and £66,000 is considered as paid on 18,200. Mortgages and 
charges, £435,000. 

CHILIAN ELECTRIC TRAMWAY & LIGHT OO. (LTD.) - According to 
return to Aug. 15 capital is £1,150,000 in £1 shares (650,000 preference), 
all of which have been taken up. £650,000 has been paid on the pre- 
ference and £500,000 is considered as paid on the ordinary. Mortgages 
апа charges, £475,300. 


ELECTRIC CONSTRUCTION CO. (LTD.)-—According to the return to 
Aug. 1 eapital is £400,000 iu 50,000 preference and 150,000 ordinary 
shares of £2 each, of which 31,390 preference and 112,100 ordinary have 
been taken up. £40,690 has been paid on 18,245 preference and 2,100 
ordinary, and £246,290 is considered as paid on 13,145 preference and 
110,000 ordinary. Mortgages and charges, £250,000. 

ELECTRICAL POWER STORAGE CO. (LTD.)J—Return to July 11 gives 
capital as £100,500 in 20,000 ordinary and 100 founders' shares of £5 
each, of which 18,592 ordinary and 66 founders' have been taken up. £6 
per share has been called up on 66 founders’ and £4 per share on 3,132 
ordinary, and £13,332. 5s. 1d. has been received, including £474. 5s. 1d. 
paid on four founders’ and 405 ordinary shares forfeited, £77,300 is con- 
sidered as paid on 15,460 ordinary shares. Mortgages and charges £10,000. 


ELECIRICITY SUPPLY CO. POR SPAIN (LTD.) —The capital in return to 
July 19 is £205,000 in 40,000 preference shares of £5 each апа 19,900 
ordinary shares of 58. each and 100 founders' shares of 5s. each, of which 
84,050 preference, 19,900 ordinary and 100 founders' have been taken up. 
5s. per share has been called up on 19,900 ordinary and £4,975 has been 
received. £173,325 is considered as paid on 34,660 preference and 100 
founders’, Mortgages and charges, £189,500. 

NEW GENERAL TRACTION CO. (LTD.)—Return to July 17 gives capital 
as £370,000 in £5 shares (50,000 preference and 24,000 ordinary), all of 
which have been taken up. £250,000: has been paid on the preference 
shares and £120,000 ів considered as paid on the ordinary. Mortgages 
апа charges, £280,000. 

NEWARC LAMP SYND. (LTD.)—Statutory report dated Sept. 2 shows 
5,107 shares taken up out of a nominal capital of £6,000 in £1 shares. 
£1 per share has been called up on 1,107 and £1,107 has been received. 
4,000 shares are considered as fully paid. No mortgages or charges 
registered. 

A. W. PENROSE & CO. (LTD.)— In return to Aug. 13 capital is £40,000 
in £1 shares (10,000 preference), of which 30,000 ordinary have been 
taken up. £7 has been paid and £29,993 is considered as paid. Morte 
gages and charges, £10,000. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—In return to May 7 
capital is £600,000 in 300,000 ordinary and 300,000 preference shares of 
£1 each, of which 245,000 preference and 245,000 ordinary have been 
taken up. £1 per share has been called up on 178,340 ordinary and 
245.000 preference and £423,340 has been received. £66,660 is con. 
sidered ax paid on 60,660 ordinary. Mortgages and charges £245,000, 
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F. W. SMITH & CO. (LTD,)—According to return to July 12 capital is 
£5,000 in £5 shares, of which 600 have been taken up. £5 per share 
has been called up and £3,000 has been received. No mortgages or charges. 


SUFFOLK ELECTRICITY SUPPLY CO. (LTD,)—According to retum to 
July 8 capital is £10,000 in 980 ordinary shares of £10 each and 200 
founders’ shares of £1 each, of which 877 ordinary and 200 founders’ 
have been taken up. £10 per share has been called up on 628 ordinary 
aud £1 per share on 17 founders’, and £6,297 has been received. £2,673 
is considered as paid on 219 ordinary and 183 founders. Mortgages and 
charges £3,875. 


TOTNES ELECTRICITY SUPPLY CO. (LTD.)—The capital in return to 
Aug. 3 is £10,000 in £1 shares, all of which have been taken up, and 
£9,993 has been received. Mortgazes and charges, nil. 


VARIABLE ELECTRIC LAMP SYND. (LTD.)—Statatory report, dated 
July 30, shows 957 shares taken up, subject to payment in cash, out of a 
nominal capital of £7,500 in £1 shares. £367. 10s. had been paid up to 
the date of the report. No mortgages or charges registered. 


MORTGAGES AND CHARGES. 


CONSOLIDATED SUPPLY CO. (LTD.)—Issue on Sept. 11 of £970 5 pe 
cent. debentures, part of series oreated July 18, 1906, to secure £15,000, 
charged on company’s undertaking and property, present and futur, 
including uncalled capital. No trustees. Previously issued of same 
series, £12,725. 


MAXIM ELECTRICAL CO. (LTD.)—Issue on Sept. 11 of £2,000 5 per 
cent. debentures, part of £15,000 charged on company's undertaking and 


property, present and future, including uncalled capital, No trustees. 
reviously issued of same series £12,200. 


D. SANTONI & CO. (1906) (LTD.)—A second debenture, dated Sept. 3, 
1907, to secure £330, charged on company’s undertaking and property, 
present and future, including uncalled capital, has been registered. 
Holder, R. C. Power. 


CITY NOTES. 


ed 


MEMORANDA (Sept. 26).—Bank rate 4} per cent. (since Aug. 15, 1907). 
Price of silver 8014—8024. per ох. Consols 82 ,*, —82,,5, for money, 82,,— 
8244 for account; 24 per cent. annuities 801—803. Consols Pay Day, 
Nov. 6; Stocks and Shares Continuation Days, Oct. 9 and 28; Ticket 
Days, Oct. 10 and 29; Pay Days, Oct. 11 and 30; Mining Share Carry. 
over Day, Oct. 8. 


BRITISH ALUMINIUM СО. (LTD.)— The directors have declared an in- 
terim dividend at the rate of 7 per cent. per annum on the ordinary shares. 


BRUCE PEEBLES & CO, (LTD.)—Intimation has been issued to the 
preference shareholders that it is not intended to pay the interim 
dividend on the preference shares which is usually paid at this time. As 
the shareholders are aware, however, there is a special reserve fund 
invested out with the business for securing payment of the preference 
dividends. The fund is more than sufficient to pay the whole of the 
current year’s dividend, and the matter will fall to be dealt with when the 
year’s accounts are completed in March or April next.” 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declared an interim dividend on the paid-up share capital for the hali- 
year ended June 30 at the rate of 64 per cent., payable on Nov. 15. The 
number of units delivered to consumers during the five weeks ended 
0600 were 760,558, compared with 590,291 in the corresponding period 
of 1906. 

CALCUTTA TRAMWAYS CO. (LTD.)—The directors have declared an 
interim dividend of 8s. 6d. each on tbe ordinary shares (at the rate ol 
7 per cent. per annum, tax free) for the half-year ended June 30. 
EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH O0. 
(LTD.)—An interim dividend of 23. 6d. per share has been declared for 


the quarter ended June 30. The share register will be closed from 7th to 
14th inst. inclusive. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The directors 
recommend payment of a dividend for the year ended June 80, at the 
rate of 44 per cent. per annum, being 2s. 6d. per share on the A shares 
partly paid, and 4s. 2d. per share fully paid, each less tax. 

FOLKESTONE ELECTRICITY 8UPPLY CO. (LTD.) — An interim dividend 
of 2 per cent. on account of the year 1907 is announced. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—The directors have declared 
an interim dividend at the rate of 8 per cent. per annum for the hall. 
year ended June 30, payable 15th inst. 

METROPOLITAN RAILWAY CO.—Col. J. J. Mellor, one of the directors 
and formerly chairman of the board, has resigned, and Mr. Thoma 
Parker, consulting engineer to the company, has been elected to the vacant 
seat. 

MEXICO ELECTRIC TRAMWAYS CO.—The directors announce Psy 
ment of a dividend at the rate of 4 per cent. per annum for the quarter 
ended Sept. 80. 

REUTER'8 TELEGRAM СО. (LTD.)—The directors have declared in 


interim dividend of 4s. per share (at the rate of 5 per oent.), tax free, for 
the half-year ended June 30. | 


` STOCK EXCHANGE NOTICE.—The Stock Exchange committee bare 
been asked to appoint a special settling day in Willans & Robinson (L4... 
unding.oertificates for £84,909, 19s. 
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WHEN we come to the equipment and course provided for 
the students we find these are more elaborate, and it is, 
perhaps, for this reason that the German student generally 


CONTENTS OF THE CURRENT NUMBER 


NOTES .................... 1013 SPECIFICATIONS FOR STREET takes a course of four years, whereas the English student 
Arrangements for the Week.. 1015 |  LiaoHTING................ 1082 |. x : | . І 
On the Elementary Theory of How to Find the Diameter of is satisfied with three. One of the most interesting features 
Electric Oscillators. By J. a Cable Composed of a is the fact that the course at Carlsruhe includes political 
A. Fleming, D.Sc, F.R.S. Number of Small Wires. | ; | L 
Illustrated. Concluded .. 1016 Ву Н. Luckin............ 1034 | economy and labour problems, subjects on which the 
Pesta? Dace 1018 Resistance Coils and Com. English student is generally left in complete ignorance. It 
The Electrotechnic Institute „ a о d. is also noticeable that at Carlsruhe the subjects are divided 
Е Can abe ы Ee Continued .............. 1035 | so as to be in the hands of several professors, and there 
Stanley Р. Smith, B. Se. 8 5 is а greater tendency in Germany for the branches to be 
ee — ........ Haven 1019 | ine Operation. Ву F. J. treated by professors who are also engaged in practical 
and Hartford Railway. е ан pi qo d 1037 | engineering work. Whether, however, it is desirable for a 
| 9 eriments wi oncrete А : г 
On адаа 1023 | Telegraph Poles. By G.A. student to spend so long as four years in his technical 
Ова ары. s By 1 R. Cellar ..... •—— 1033 | studies, instead of our customary three years, is a matter 
А New Automatic Маро of pee | Stee be E M for considerable doubt. 
Starting Motors. Ву Dr. | Чаофштегз................ 1040 RS 
ар Kallmann. Ilus- 3080 CORRESPONDENCE .......... 1041 Municipal Co-operation. 
**0000900049*9»220920060 3 B lk ] » : 2 : 
А ra uer Pi ies | ‘bury W. enel] Sane GREAT inconvenience and expense to the publie has often 
M4 „ bk LEGAL INTELLIGENCE ...... 1012 | been caused by the lack of proper co-operation between 
REVIEWS mw. ee .... 1033 Municipal, Foreign & General two adjacent local authorities. One particular phase of this 
Electricity in Mining Notes ................. ‚ 1913 5 : : . à à 
[Walker]; The Applica- Trade Notes and Notices .... 1046 | question was recently noticed by us in a leading article, in 
on | y^ ced n моор Meetings апа iod which we dre w attention to the desirability of so designing 
etno e epor ооо ооае s өө . . 
Design of Structures New Companies, 0 1050 | tramway systems in adjacent towns that through-com- 
[Pullen] ; High-frequency , City Notes .......... e»... 1050 | munication could be afforded between them when desired, 
Currents [Crook]. ' Companies’ Share List .... 1052 


This principle is not only applicable to intercommunication, 
| but can also be adapted to many other matters of a similar 

r nature. A joint consideration of matters of this kind by 
NOTES. two or more adjacent local authorities would often decrease 


| T the total expenditure and give a more efficient service. A 

German Technical Education. district in which this principle would be specially advan- 
AT the present time, when our technical colleges are | tageous is that part of South Staffordshire known as the 
opening their autuinn sessions, the account given by Mr. | « Black Country." This district, whose interests are domi- 


STANLEY P. SMITH in our columns this week of the work | nated by the city of Birmingham, by Wolverhampton and 
carried on at the Electrotechnic Institute in Carlsruhe will | other largetowns, consists of many smallertowns and villages 
be read with interest. There are two main points in which | in close proximity to each other, and making together 
such an institution differs from the colleges in this country ; practically one continuous town. It is, therefore, in- 
namely, in the students themselves, and in the course provided teresting to note that a scheme of mutual co-operation 
for them. As regards student life, Mr. SMITH lays stress | has been proposed by the Mayor of Dudley, and a con- 
upon the fact that a German school has no student organi- | ference of the local authorities concerned is to be held 
sations, there is no common room, and the sociableness |.at Birmingham next Thursday for the purpose of dis- 
which is so characteristic of an English college is almost cussing it. It is proposed to form a representative 
entirely lacking. This appears to us to be a distinct dis- | body, to be known as the “Association of Midland Local 
advantage. On the other hand, students in Germany have | Authorities" which is to meet at least twice a year to 
a greater opportunity of following their own tastes, and it | discuss municipal questions affecting the Black Country as 
may come as a surprise to some of our readers to learn that | a whole. Sub-committees will be appointed to deal with 
the English student. certainly has а greater inclination for special subjects, among them such matters as intercommu- 
work. | | nication and education, i in which co-operation is specially 
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theft of current, but it has been reserved for Americans to 
carry on the business of tampering with supply meters on 
scientific lines, and to supply “regulators” for adjusting 
the readings to a nicety. The demand for such an instru- 
ment, consisting of a strong electromagnet, appears to 
have been quite brisk. By choosing a time when no 
official could enter the premises, and placing the electro- 
magnet in a suitable position, the armature was 
reversed until the reading suited the consumer.  Pre- 
sumably no consumer was sufficiently rash to obtain a 
negative quarterly account, and, owing to the state of the 
law making it necessary that the offender should be caught 
in the act, some difficulty was experienced in checking the 
career of the ingenious inventor. Although the inventor is 
now passing some time in enforced seclusion, it is doubt- 
less consoling to him that people should have been willing, 
so it is stated, to pay for regulators at the rate of £40 
each. Whetber this development will lead to a boom in 
electrolytic meters remains to be seen. 


advantageous. Control of water supply and the provision 
of gas and electricity will also come within the seope of 
the Association. A central authority of this kind should 
prevent a constant recurrence of friction on matters of 
mutual interest between adjacent municipal authorities, 
and should lead to a more co-ordinated and efficient system 
than is possible when each small community carries 
out its own ideas without reference to what is being 
done along the same lines by its immediate neighbours. 
This attempt at co-operation will, no doubt, be watched 
with great interest, and should, if successful, cause other 
similarly situated districts to adapt the idea to their 
own needs. | 


The Price of Copper. 

ТнЕ remarkably rapid drop in the price of copper from 
the unprecedented figure of £110. 10s. down to about £62 
per ton has, no doubt, come as a relief to the electrical 
industry, which is dependent upon this metal not only for 
cables but to a large extent in the general manufacture of 
electrical machinery. The effect of the high price, how- 
ever, has probably been felt more as a restrictive effect on 
the extension of mains than upon manufacturing. This 
would be particularly the case where the policy of an Elec- 
tricity Committee regarding extensions is largely dependent 
upon the prospective revenue amounting to a certain per- 
centage, say 20 per cent, of the estimated cost of the 
extensions. There is probably only one branch of the in- 
dustry which will look upon the reduction in the price of 
copper with disfavour, namelv, those manufacturers who 
are attempting the substitution of aluminium for copper. 
Recently engineers, stimulated by the high prices, con- 
sidered whether covered aluminium cables could be com- 
mercially used in place of copper, and such cables are now 
on the market ; but, since the commercial possibility of such 
& substitution depends entirely upon the relative prices of 
the two metals, it is unlikely that the aluminium cable will 
now make much headway until the American copper coin- 
bines see their way to again force the price of copper up 
to an abnormal figure. 


Rail Corrugation.—The Light Railway and Tramway Journal 
is informed by Mr. J. A. Panton that since altering the trucks 
of the cars on the Liverpool Overhead Railway the corru- 
gations, which extended from end to end of the track, have 
entirely disappeared. The total 5 took about 
nine months and no rail grinder was used to accelerate it. 


Wireless Telegraphy.— The Liverpool Daily Post” an 
nouncés that the Marconi wireless telegraph service between 
* Great Britain and Canada is to be inaugurated on Monday 
next, and that it is probable the service will begin with 
messages to the leading London newspapers. The same 
journal further states that messages by this system can be 
transmitted at an average of 25 words per minute, bnt if an 
improved apparatus were adopted and an automatic recorder 
fixed on the receiving instrument, the speed could be increased 
to 100 words per minute." We await developments. 


Telephonic Communication between Sydney and Melbourne. 
—It is announced that a telephone line between Melbourne 
and Sydney, a distance of over 600 miles, has just been com- 
pleted. Exceptionally strong and heavy copper wires, inter- 
jaced and hung for the most part on new strong poles, are 
The cost to the Australian Commonwealth has been £46,686, 
of which £33,053 has been spent in New South Wales and 
£16,628 in Victoria. The work was done by contract in New 
South Wales territory, and by Post Office departmental gangs 
in Victoria. Construction progressed simultaneously in each 
State, and the whole undertaking was completed in less than 
four months. 


Multiple Unit Control on Street Cars.—The Street Railway 
Journal gives particulars of some tests made on street cars in 
Columbus City. In order to reduce the congestion on one of 
its lines the company, instead of attaching a trailer to & motor 
саг, two motor cars coupled together, and used a multiple unit 
control on the leading car. Tests made by the Ohio State 
University's Department of Electrical Engineering showed the 
two-car combination to be more economical, as regards ?nergy. 
on the ton basis, but from the standard of energy per car mile 
and passenger, the single car showed a decided advantage. 
The conclusion arrived at was that the two-car combination 
should be operated only when traffic is dense enough to fill 
both cars. 


Cable Interruptions and ; 

Date of Interruption. Date of Вери. 

Garachico (Teneriffe)—Santa 
Cruz dela Palma ........ July 12, 1906 
Brest—Dakar .............. July 22, 1907 
Grand Canary—Lansarote .. Sept. 18. 1906 
Midway Islands—Guam .... Sept. 22, 1907 
Fort de France—Paramaribo Sept. 26, 1907 
Pernambuco—Ceara ........ Oct. 9, 1907 
Pernambuco—Para ........ Oct. 9,1907 


* Flexible" in Electric Wiring. 

SOME little time back we urged the claims of flexible 
and uncased wires for house wiring from the point of view 
of reducing the cost to the lowest possible figure. We are 
glad to note that this class of wiring has been permitted 
for some little time past at West Ham, though curiously 
enough the contractors, who might be expected to see the 
advantages of cheapness, have failed to modify their methods 
to any great extent. Mr. SEABROOK, with his usual energy, 
has, therefore, addressed a letter to the local contractors 
urging them to give their immediate attention to the 
benefits which are likely to arise from the use of such a 
system, by bringing electrical installations within the reach 
of those who might otherwise consider them too costly. 
West Ham is а district which is advancing rapidly, and is 
just of that character which should benefit largely by the 
adoption of this system. 


Electric Theft. 
THE scientific burglar is already well known, and elec- 
tricity supply authorities have occasionally suffered from 
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Manufacture of Vases in Cast Bilica.— Le Journal d' Electro- | material a shears driven by a 20H.P. compound motor and 


lyse describes a furnace whose inner surface is of the same 
shape as the exterior surface of the article to be manufactured. 


A strip of carbon, which can be brought to a white heat by a 


strong electric current, is placed in the furnace and is pierced 
with holes through which air can be blown. The furnace is 
filled with sand, and by raising the carbon to red and then 
white heat, a layer of molten sand is formed over it. When 
the molten layer is sufficiently thick the excess sand is taken 
out and by continuing the heating the molten sand is com- 
pletely vitrified. Air blown in through the carbon distends 
the vitrified layer and presses it against the side of the furnace, 
moulding it to the same shape. Objects prepared by this 
method ‘hove a shot colour caused by the innumerable air- 
bubbles enclosed in its mass. These objects, like those made 
of cast quartz, are capable of standing very great variations in 
temperature. 


Blectricity in Agriculture.— The successful application of 
electricity to agriculture and horticulture possesses a direct 


interest for the electrical industry, and, consequently, the 
experiments which are being made by Mr. B. Н. Thwaite, in 
the gardens of the Royal Botanic Society, Regent's Park, 
London, should be regarded with more than usual interest by 


the electrical profession, as well as by those who are engaged 


in horticultural pursuits. Mr. Thwaite lectured last week on 


the general subject of electricity applied to plant life, but he 


appears to have carried matters no further than Siemens, 


Lemstróm, and, more recently, Newman's experiments in this 
country. More promising results may possibly await us in 
In the meantime, others are at work in this 


the near future. 
fascmating field, and amongst these may be mentioned Mr. 
A. E. Baines, who is en 


plant life from the electrical aspect. 


method has been devised by Prof. J. von Ehrenwerth, which 


was deseribed by him before the Iron and Steel Institute at 
their recent meeting in Vienna. The data required are the 
weight of carbon contained in the gases, corresponding to unit 


weight of make and an analysis of the gas expressing the con- 
stituents usually determined in percentage volumes. 
carbon in the gases corresponds to the total carbon charged 
into the furnace less the amounts used in carburising the metal, 
and carried away by the unconsumed fuel and intercepted in 
the dust-catcher. The total volume of the gas may be com- 
puted from the heat balance-sheet, but this only gives the 
weights of the gases, and a better method is to determine the 
weight of carbon per unit of make from a volumetric analysis 
of the gas, while from the results of this analysis the calorific 
value of the gas may be deduced. The author gives a fully 
set out example showing the industrial adaptation of his 
method. 


Electric Drive in Rolling Mills.— The Elektrotechnik und 
Maschinenbau gives some details of a rolling-mill equipment 
whieh has recently been erected by Messrs. Siemens-Schuckert 
at the Burbacher-Hiitte. An existing power station, which 
eontained three Deutz engines, worked by blast furnace gas 
and coupled to 420kw. continuous-current generators, has 
been enlarged by the addition of another gas engine which 
drives a double-commutator generator supplying current at 
2x240 volts and of а 1,250H.P. steam turbine con- 
nected to two 420kw. dynamos feeding the 2x240 
three-wire network. А mill which is designed to take 
80-100 kg. iron blooms measuring up to 130 x 180 sq. mm. is 
driven by a 410-800 Н.Р. compound motor. This motor is 
coupled by a belt to а flywheel and its speed can be regulated 
between 230 and 300 revs. per min. by a shunt resistance. 
The rough rolls are connected to the flywheel shaft, while the 
finishing rolls are belt-driven direct from the motor. The mill 
can handle from 20 to 50 tons per day. For cutting the finished 


ed in а series of experiments by 
which, he informs us, he hopes to advance our knowledge of 
But the electrician and 
the horticulturist must benefit by any solid advance in our 
knowledge of these matters, and both branches of industry 
will, therefore, wish Mr. Baines success with his investigations. 


Calorific Value of Blast-Purnace Gas.—The successful appli- 
cation of blast-furnace gas to the driving of gas engines makes 
it desirable to know the total quantity of gas that can be 
obtained from any given make. For this purpose a simple 


The. 


fitted with a flywheel is provided. Winches, &c., are installed 
which can be started and driven from a central position. For 
the transport of coke a 25 H.P. electric locomotive is used. 

New Electric Locomotives for the Simplon Tunnel.— Up to 
the present time electric traction in the Simplon Tunnel has 
been carried out by two Brown, Boveri locomotives and three 
locomotives belonging to the Italian State railways. In order 
to release these latter Messrs. Brown, Boveri have con- 
structed two new locomotives, which are described in the 
Elektrotechnik und Maschinenbau. The new locomotives have 
only four axles, instead of five as at present, two of which are 
trailing axles, and all four axles are coupled together, so that 
the whole weight of the locomotive can be used as adhesive 
weight. The axles are driven by two three-phase motors, which 
are fixed to the frame of the locomotive and drive through 
the wheel cranks and connecting rods. Each locomotive has 
a capacity of 650 н.р. and its weight is 67 tons, corresponding 
to a draw-bar pull of 1,675 tons. The new locomotives have 
four speeds which are obtained by changing the number of 
poles on the motors. The motors have short-circuited arma- 
tures and are started on low voltage. On each locomotive are 
two three-phase transformers whose secondary voltage can be 
varied. For collecting the current a special bow trolley, 
similar to that at present used on the locomotives, has been 
provided. The diameter of the driving wheels is 4 ft. 2 in., 
while the lowest speed is 17 and ihe highest 45 miles per hour. 

Combined A.C. and D.C. Air Brake Apparatus.—The Street 
Railway Journal, in describing an air-brake apparatus suitable 
for use on electric railways using both direct anc single-phase 
currents, gives an account of a motor suitable for this purpose. 
It ig of the four-pole commutator type with two consequent 
poles, and is designed for operation on 500 to 600 volts direct- 
current circuits, and on 280 to 340 volts alternating-current 
25 cycle single-phase circuits. The motor has two distinct 
field windings, one for alternating current and one for direct 
current. Laminated sheet-steel pole pieces are used. The 
pole faces have a compensating winding, consisting of four 
coils which are short-circuited upon themselves. The brush 
gear proper is fastened to a cast-iron yoke made in two halves, 
secured in а groove running entirely around a projection of 
the armature bearing at the commutator end of the motor. 
Two sets of brush-holders of two brushes are used. The in- 
spection of the armature, commutator and brushes is rendered 
easy by the inspection doors at the sides of the motor casing. 
The compressor is started by throwing it directly on the full 
voltage, either alternating current or direct current. A relay 
is provided for automatically making the connections for 
running the motor either on alternating or direct-current 
circuits. When the direct-current circuit 1s closed, the neces- 
sary connections for direct-current operation are made by the 
solenoids of the relay attracting plungers to which the contact 
pieces are secured. When operating on the alternating- 
current circuit these solenoids are not in circuit, and the con- 
tact carrier drops by its own weight and makes the necessary 
connections for operating on alternating current. 


—————— —ÿ— ͤ — 
ARRANGEMENTS FOR THE WEEK. 


MONDAY, October 14th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL ENGINEEBS. 

8 p.m. Meeting at Storey’s Gate. Paper on Modern Locomotive 
Practice,” by Mr. A. McKinnon. 

THURSDAY, October 17th. 
Косаву EnoiNZEBING SOCIETY. 

8 p.m. Meeting at Ketton Chambers, Regent-street, Rugby. Paper 
on Steam Turbines, with special Reference to the Willans- 
Parsons Type," by Mr. E. В. Briggs. 

PRIDAY, October 18th. 
JUNIOR INSTITUTION OF ENGINEERS. 

7 p.m. Annual General Meeting at the Westminster Palace Hotel, 
followed at 8 p.m. by a Paper on The Economic Design of 
Hollow Shafts,” by Prof. W. E. Lilly. 

IusrITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at Storey's Gate. Paper “ Ор tbe Indicated Power 
and Mechanical Efficiency of the Gas Engine," by Prof. B. 
Hopkinson. | 


CHEMICAL SOCIETY. 
9p.m. Meeting at the Royal Institution, Albemarle-street. “ Fara- 
day Lecture” on ‘Organic Synthesis and its Rz:lation to 
Biology," by Prof. Emil Fischer, F.R.S. 
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ON THE ELEMENTARY THEORY OF ELECTRIC 
OSCILLATORS, 


BY J. А. FLEMING, D.SC., F.R.S. 
(Concluded from page 979.) 


Summary.—In this series of articles the author discusses the theory 
of the electric oscillator and the production of electric waves thereby. 
The first part dealt with the action of a Hertzian oscillator, and it was 
shown how to obtain expressions for the electric and magnetic forces at 
апу point in space round it. The second part, in like manner, discussed 
the closed or magnetic oscillator, and expressions were obtained for the 
forces and radiative power. In the third part combinations of open and 
closed oscillators are discussed, and the elementary theory of the bent 
oscillator which radiates unsymmetrically is given. 


Having obtained expressions for the electric and magnetic 
forces at any point in the field of an open or a closed oscil- 
lator, we can employ the same principles to enable us to 
predetermine the operation of certain combinations of these 
two fundamental forms. A completely closed circuit in which 
oscillations are taking place is called a magnetic oscillator 
because the effects in the external space are wholly due to the 
current in the circuit. There being no free ends, there are no 
free electric charges to create electric potential in the space. 
On the other hand, an open oscillator exhibits these free 
charges alternately at each end, and these, as we have seen, 
create a static or electric potential which contributes to creating 
the electric and magnetic forces. Hence, an open oscillator is 
usually called an electric oscillator. We shall now show that 
certain forms of oscillator may be regarded as combinations of 
a magnetic and an electric oscillator. 

It is well known that a transmitting antenna as used in 
radio-telegraphy which is bent, inclined, or partly vertical and 


Hth 


Fid. 5. | Fic. 6. 


SO 
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partly horizontal, sends out its radiation unequally in different 
directions. It radiates most strongly in a direction opposite to 
that towards which the free end points. This peculiar property 
was discovered experimentally, but it can be shown that it is a 
necesary consequence of the principles explained in this article. 
Let us first consider a simple case. 

Suppose four equal dumb-bell Hertzian oscillators to be 
arranged in a square, the poles of opposite sign overlapping, 
then the free charges cancel each other, and we obtain as 
a resultant a closed circuit or magnetic oscillator. Imagine then 
that a fifth similar oscillator to be superimposed on one side of 
the square, во that its current is at any instant equal and oppo- 
site to that in the side of the square on which it is superposed. 
The result is to create an oscillator which is equivalent to one 
with a double bend in it. In other words, an oscillator such 
as that shown in Fig. 5 is the result of the superposition of a 
completely closed and an open oscillator, as in Fig. 6. 

It is easy to see what the nature of the resultant magnetic 
field will be. Imagine yourself standing in front of the square 
closed oscillator of which the plane is vertical and the current 
at that instant flowing round 1t counter-clock wise. Then the 
magnetic field outside it and transversely to the plane of the 
oscillator will be away from you on both sides (see Fig. 6). 
Next consider the open or linear oscillator placed in contiguity 
to the right-hand side of the closed and that the current in the 
open one is downwards at the instant considered. Then the 
field due to this current will be towards you on the right hand 
and from you on the left hand transversely to the plane of the 
oscillator. Hence, the field of the open oscillator weakens that 
of the closed on the right-hand side and strengthens it on the 
left-hand side, and the same in all stages of the periodic current. 


Hence, the bent oscillator as in Fig. 5 gives rise to а magnetic 
field, and therefore to a radiation which is stronger on the side 
away from which the free end points. 

Starting from this idea, we can easily obtain the equations 
for the electric and magnetic forces round a doubly-bent 
oscillator, as shown in Fig. 5. 

We may aiso consider this doubly-bent oscillator as made 
up by the superposition of three dumb-bell oscillators (se 
Fig. 7) Taking the co-ordinate axes with z vertical and y 
drawn to the right, we have shown that if an open oscillator 
of moment $ is placed with centre at the origin and aris 
along z, then the scalar potential V at any point z, y or r, 6 is 
expressed by | 


| V= -42 

И _ where Ц = віп (mr — nt) /r. 
Hence, if one oscillator of moment ф and length ôz is placed 
with axis parallel to z, and with centre at a point 28, and if 
two other oscillators of moment ¢' and length бу are placed 
with axes parallel to y and centres at distances +59: and 


— 99 we have the bent oscillator in question. 


Accordingly it is easy to see that the scalar potential V due 
to the three component oscillators is given by 
“п 1% CH 3, „ФП 


W * a? ay dz dz dy 


д2. 
dz 2 


. . (28) 


Also the components F, G, and H of the vector potential are 
given by 


Е=О 

= , PII 

d T (29) 
їп 1, d?II 

br ur 


Let фду = $!0z = M/n, where M is the magnetic moment of the 
oscillator and » —2z/T. 

To obtain the components of the electric force P, Q, R and 
of the magnetic force a, b, c, we substitute the values of V, F, 
G, H, given in (28) and (29) in equations (7) and (8), and we 
obtain the following :— 


ап M їп 
m Ts ds ? 2n d.r dy dz 
M гп Фп М dI 
VF 600 
т, M dir ФП M ёп 
We Pa oa dyda P da On qu ds 
NL ETT. 
dj at 2n ddt п 4га 
bn 6 M ап 
dx dt 2n dæ di dt (31) 
dL m. 
n dxdzdt 


In these equations we have then to substitute for II its value 
віп (jr — nt)/r and work out the differential coefficients. 

For the present purposes we need only work out the values 
of R, a and b, and these are :— 


В = §(m'r?— 1) GH -9) «x 5507) 


M ö n- 15 r) ); sin x 
+ Р С = 4 
Ju тт e G ) Dn 


+ \фтг — 6 (7) — М (inte +3) (2) | 


ta (mir + DI (2) х 


(32) 
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In the above expression u is written for n/m. 

Suppose we limit our attention to the values of the electric 
and magnetic force at right angles to a radius vector drawn 
in the plane ху bisecting the oscillator. 

Let e be the value of the electric force parallel to the axis ot 
z, and ^ that of the magnetic force at right angles both to e and 
to the radius vector r drawn in the plane of zy. Then 
h=ay/r bæ/r subject to the condition that z=0. 

Hence, if we multiply the value of a as given above by y/r 
and that of b by x/r, and subtract and put г = O we have for the 
magnetic force ^ and electric force e, 


RN 315.2 sin X ( _M 2,2 eos X 
h = {фита} V ФШ ^ud сов 0 a (35) 


M 3 )sin x 
2 22 M 91 sin x 
: ($n duc 2u mr ^ ^j P 


( M, a cos x 
mr 20 V + 3) cos 6 . 


(36) 


In the above cos 0 = r. 
The amplitudes of e and h may be called E and Н, and hence, 
remembering that the amplitude of а harmonic oscillation 


А sin В + B cos Віз YA B", we have 


Hz (gums)? + (фитт — Mera соз 6)? | (37) 
s 2 ] 
gd i3 3 M cos 6 
E = [9m dim = 
(те -Minze rU 
4 ү 2000 1° + 3) cos 0 | А (38) 


Now Е is the amplitude or maximum value of the electric 
force parallel to the axis z and perpendicular to the radius 
vector r, drawn in the plane yx. Н is the magnetic force 
perpendicular to the same radius vector and in the plane of yz. 

Since when 0 —0, cos 0—1, and when 6= 180 deg. cos 0— - 1, 
it is clear that the expressions for E and Н are both numeri- 
cally larger when 6=180 deg. than when 0 —0. 

In other words, the forces E and H are both greater at a 
given distance on that side away from which the open ends 
of the oscillator points. 

If we put M—O in the equations (30) and (31) they reduce 
to the equations given already for the Hertzian linear oscillator. 

Again, the equations (87) and (38) for E and H have mini- 
mum values corresponding to a value of 0 such that 
2¢u 1 Ipu 
M mr M` 

The above expressions are numerically small when + is large 
compared with А. For 

Ipu 20n 20 2 
M Mm d4óym móy 
Hence the condition of a minimum is 
3 
S e yb oy ey AD) 


d 
бутт 2d yr 


mr 


or cosé= „ 
т? +3 


cos 6= 


сов Ө 


There will, therefore, be a minimum value of E or H cor- 
responding to some azimuthal angle 6, rather less than 90 deg., 
reckoned from the direction in which the free end points. 

The ratio of A/8y is fixed by the geometrical form of the 
bent oscillator, and therefore the inequality between the values 
of E and H for constant value of r but varying value of 0 
depends essentially upon the ratio of A/r or of wave lengths to 


distance of point of observation, and ‘in order that the inequality 
between the values of E and Н corresponding to 0=0, 
6= 180 deg., may be as large as possible, it is necessary that 


the quantity $u shall be as nearly as possible equal to : Mmr, 


ог A? as nearly as possible equal to 2z?óyr. 

Hence, when r is large, А must be as large as possible; in 
other words, we can only secure considerable inequality at 
great distances fore and aft by using long wave lengths. 

We may write the value of cos 0, which corresponds to the 
minimum value of the radiation, in the form 

cos feck А : Ga 
2m? r oY 

If the oscillator is one with three equal branches, then its 

total length L = 3ô;. Moreover, А = 2:51, nearly; hence 


1 2:51 


cos ims - x1:5 
_ 18:75 L 
1975 r 
L 
=_ nearly. (40) 


Accordingly, when the distance of the point of observation 
is large compared with the total length of the oscillator, the 
azimuthal angle 0 of the minimum radiation will be something 
less than 90 deg., reckoning from the direction in which the 
free end of the oscillator points. 

The theoretical deductions have been fully confirmed by 
the experiments and observations of Mr. Marconi and of the 
author. Mr. Marconi employed an antenna which had a short 
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part of its length (earthed at the lower end) vertical and a 
much longer part horizontal. Such an antenna used asa trans- 
mitter creates a field which is similar to that of one half of the 
doubly-bent oscillator we have discussed. If measurements 
are made at equal but considerable distances round such an 
oscillator of the eurrent induced in a vertical receiving antenna, 
and if these currents are plotted out in a polar diagram the 
radii of which represent in direction the azimuthal angle the 
extremities of the radii delineate a closed curve which resembles 
a figure 8 with one loop larger than the other. The longest 
radius is in the direction opposite to that on which the free 
end of the antenna points and the minimum is not at 90 deg., 
but at about 105 or 110deg. reckoned from the maximum 
direction* (see Fig. 8). Referring to equation (37) we see 
that to obtain a large difference between the values of 
Н when 0—0 and when 0=180 deg., it is necessary that 


Mar should be as nearly as possible equal to фи, or, since 


u=n'm and M'n=4, that ó:mr,2 should be as nearly as pos- 
sible equal tol m. This is equivalent to saying that 6z should 
be as nearly as possible equal to 2/m?r— A?/2z?r. If then ris 
large 6z must be small. The condition of large fore and aft 
inequality is, therefore, that the antenna must have а short 
vertical part anda long horizontal part, and this was found 
to bethe case experimentally by Mr. Marconi. 


* See G. Marconi, “ Оп Methods whereby the Radiation of Electric 
Waves may be mainly confined to certain directions, and whereby the 
Receptivity of a Receiver be restricted to Electric Waves emanating from 
certain directions," Proc. Roy. Soc., Lond., Vol. LXXVII., p. 413, 1906. 
Also J. A. Fleming, * A Note on the Theory of Directive Antenna 
or Unsymmetrical Hertzian Oscillators,” Proc. Roy. Soc., Lond., 
Vol. LXXVIII., р. 1, 1906. Also J. A. Fleming, On the Electric Radia- 
tion from Bent Antenne," Phil. Mag., December, 1906. 
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It is easy to see from equation (37) that the result of 
making the antenna with a very short length vertical is ta 
diminish the absolute value of the radiation in all directions. 

The writer tested this by special experiments, employing an 
antenna of given length, which was erected vertically and then 
bent over horizontally at successive greater and greater dis- 
tances from the free end, the bent-over parts being held in a 
horizontal position. It was found that the current measured 
in a vertical receiving wires at a constant distance fore and aft 
of the direction determined by the horizontal part were more 
and more unequal but less in absolute value as the horizontal 
part of the transmitting antenna grew larger in proportion to 
the vertical parts. 

The same theory can be employed to explain the action of 
a straight-wire antenna placed slantingly to the surface of the 
earth. 

Since the surface of the earth is a zero potential surface, and 

all lines of electrostatic force terminate 

on it perpendicularly to the surface, 
we may regard the inclined wireless 
telegraph antenna as one-half of a сош- 
plete oscillator bent in the middle as 

shown in Fig 9. 

Let such a bent oscillator have the 
shortest distance between its ends 
denoted by ô: and the straight line 

joining the apex with the centre of the 
straight line joining the ends denoted 
be taken at the middle point of this 
18, Is, 
| 2 69 7t 
If the maximum charge on either end is called Q, then it is 
easy to see that the electrostatic potential of the bent 
oscillator is the same as that of a straight oscillator whose 
axis is parallel to z and electric moment is Qéy, but is shifted 


Fic. 9. 


by dy. Let the origin 
Jast line. Then the co-ordinates of either end are 


to the right of the origin by a distance ley, 


Let I be the maximum value of the current in the oscillator, 
then I=Qn. Also let M-—11óyóz be called the magnetic 
moment of the oscillator, then M/n = 1 фу. 

The static potential at any point in the field is then given 
by the expression 


_ am 1, Фп 
W 

ап М фп 

dz п dydz (41) 


The components of the vector potential at points not very 
near the oscillator are 


FO, А 
q=- ёп 
п dt dz io з (42) 
_ dm M èn 
um 2% 


If we compare these last equations, (41) and (42), with 
equations (28) and (29) for the doubly-bent oscillator, we see 
that they are practically identical. Hence, when we employ 
the expressions for V, G and H given in (41) and (42) to 
obtain the forces as previously done for the doubly- bent 
oscillator, we shall be led to the same result—viz., that at a 
given distance the radiation is strongest in the direction 
opposite to that towards which the free ends point. 

t, then, we set up a vertical Marconi antenna for wireless 
telegraphy, and gradually incline it over or place it in a slant- 
ing position, we see from the above investigations that, for 
equal distances round it, the radiation is enfeebled by such 
inclination, but is also made unsymmetrical, remaining 
strongest in the direction opposite to that towards which the 
antenna leans. 

Many observers have experimentally noted this fact, and 
some of them have stated the direction of maximum radiation 
of the inclined antenna wrongly. 

A point of some importance to notice is that electric wave 
antennie, being radiators, fulfil the laws of all other radiators, 
and in particular the law of exchanges, in that they not only 
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absorb the radiation of that wave length which they emit, 
but they absorb best on that side towards which they radiate 
best. Hanes, a bent or inclined antenna is not only an un 
symmetrical radiator ; it is also an unsymmetrical absorber. If, 
then, a bent antenna, having а smell part of its. length vertical 
and a much longer part horizontal, is emp ай a receiving 
antenna, it will receive best from the direction opposite te thet 
towards which the free end points. If, then, the horizontal 
part points north, it will receive best waves coming from the 
south. and if the horizontal part can be swivelled round, auch 
a receiving antenna can be employed to locate within certain 
narrow limits the direction of the sending station. 

Mr. Marconi employs also combined bent sending and 
receiving antennæ placed back to back, the one radiating best 
in the direction opposite to that in which the free end points, 
and the other absorbing best in a similar direction. These 
results were discovered by a laborious process of experiment 
and practical trial, but they are capable of being fully explained 
on the theory given above, that such a bent radiator is 
equivalent to the combination of a magnetic or closed oscillator 
with an electric or open oscillator. | 

The limitation which has to be imposed on the discussion to 
render the mathematical analysis not intractable is that the 
current in the oscillator has the same value at all parte of its 
length at the same instant, and that the free charges are con- 
fined to the extreme ends. Neither of these assumptions is 
strictly true for the real wire antennz used in radio-telegraphy, 
but they are approximated in the case of such a wire antenna 
with a capacity ог metal plate at the top. Experiment, how- 
ever, shows that the observed results obtained with bent or 
inclined antennę іп radio-telegraphy are in general accordance 
with the predictions of the elementary theory above given, but 
the problem of discussing mathematically the case of inclined 
or bent antenne with distributed capacity and inductance, and, 
therefore, with currents varying from point to point in it, is 
one of such extreme difficulty that no one has yet grappled 
with it successfully. 


BURTON-ON-TRENT CORPORATION ELECTRICITY 
DEPARTMENT. 


The borough electrical engineer of Burton-on-Trent is able 
to present a satisfactory report of the working of his depart- 
ment for the last 12 months. The accounts and other matters 
outlined in his report are of considerable interest, and in what 
follows we give a summary of the results. 

During the year the '*restricted-hour" system has been 
adopted for power consumers, and the results show that while 
new lighting consumers representing 30 kw. and new motor 
consumers representing 220 H.P. have been connected, the 
maximum demand on the alternating-current side of the 
station has only increased from 492 kw. to 511 kw., while the 
output in units has increased 374 percent. The revenue from 
restricted-hour consumers has amounted during the year to 
£595. The present horse-power connected under this scheme 
is 261, and it is hoped that an extra 200 H.P. will shortly be 
added, making a total of 461 H.P. on this system out of the 
total horse-power of 675 connected. | 

The general working results may be considered ав satisfac- 
tory, although the high standard reached in 1905-6 has not 
been maintained. Оп March 31, 1907, this undertaking com- 
pleted its thirteenth year of working. The total units generated 
during the year were 1,164.355, as against 969,866 in 1905-6, 
an increase of 20 per cent. "This is fully accounted for by 
the large addition to the motor load and by the units generated 
for the Burton & Ashby Light Railway. The lighting units 
used decreased from $11,772 to 310,382, while the power 
units increased from 103,100 to 260,601. It is hoped that by 
the end of this year the power units will be greater than the 
traction units, which during last year amounted to 591,559. 
The total equivalent in 8 c.p. lamps connected to the mains 5 
41,877, as against 36,662 in 1905-6. The total maximum 
load has increased from 742 kw. to 866 kw. The reduction 10 
lighting units is put down to trade depression. The increase 
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in assessment and taxes, together with increased capital charges 
represents a total of £913. This large extra sum has a good 
deal to do with the decreased surplus. The reduction in the 
current consumption by the trams has also adversely affected 
the electricity department. The works and management costs 
have decreased by a satisfactory amount and the gross profit 
has increased from £5,563 to 25.825, and represents 7:27 per 
cent. on the capital expenditure as against 7:13 per cent. 
during 1905-6. 

We give below an analysis of the principal items of expen- 
diture and income for the year. The total costs for the year 
ending March 31, 1907, are set out, together with the costs 
per unit for the years 1905-6 and 1906-7. 


1906-7 Cost per unit generated · 
Works Costs. £ s d. - 1906-7. 
Fl! 1,586 11 0 0:302d. 0:317d. 
Water, oil, &c. ............ 271 0 0 0-061d. 0-056d. 
Wages: узук ied Pi WE 1219 8 4 0:308d. 0:2514. 
Maintenance and repairs 958 10 5 0:2034. 0°1974. 
Total Works Costs ...... £3,985 9 9 0-8744. 0:821d. 
Management Costs. 
Rents, rates and taxes...... £676 17 2 0:155d. 0:140d. 
Balaries ACD 390 14 2 0:087а. 0-081d. 
Printing and stationery .... 84 13 4 0-014d. 0°0074. 
Loan and stock expenses 86 15 6 0:031d. 0:018d. 
Fuel, light and water 23 5 8 0°005d. 0:005d. 
Miscellaneous ............ 54 15 2 0:019d. 0:0114. 
Insurance ................ 35 111 0-007d. 0:0074. 
Total Management Costs 21,302 2 11 0-818d. 0-269d. 
TOTAL OPERATING СОВТВ.. i : 
(ercluding Capital Charges); £5287 12 8 .. 11024. .. 10904. 
Capital Charges, &c. 
Public lighting £8 5 1 — — 
Bank interest.............. 47 8 8 0-004d. . 0:009d. 
Interest on 3 per cent. stock 1,096 11 0 0:277d. 0:2264d. 
Repayments Е, 1,762 10 7 0:433d. 0:363d. 
Sinking fund on bills ...... 303 5 7 0-075d. 0:063d. 
Discount on bills .......... 543 17 8 0°134d. 0°112d. 
Sinking fund on loans. 623 1 9 — 0˙128d. 
Interest on loans .......... 654 5 9 0:112d. 0:185d. 
rot . £5,084 5 8 10854 10864. 
TOTAL EXPENDITURE .... 
(including Capital Charges) 210.321 18 4 .. 2227d. .. 21264. 
TOTAL RECEIPTS .......... £11,115 10 3 2:514. 2.2864. 
SurplUS .................. £793 11 11 0.2884. 0 160d. 


This surplus was carried to the renewals fund. 


THE ELECTROTECHNIC INSTITUTE OF THE TECH- 
NICAL UNIVEBSITY* IN CARLSRUHE (BADEN). 


BY STANLEY P. SMITH, B.SC. 


Summary.—aA general idea is given of the curriculum followed at the 
typical Technische Hochschule " in Carlsruhe and of the examinations 
which are there held. The general lay-out and equipment of the institute 
buildings themselves is also described. 


In the present article the writer intends to confine himself 
more especially to a description of the Electrotechnic Institute 
at Carlsruhe rather than to attempt a complete description 
of the whole university. His reason for doing so is two-fold ; 
firstly, an adequate description of all the departments would 
be much too long ; and secondly, a general introduction to the 
whole university, followed by a more particular description of 
one of its chief and most modern branches, will enable the 
reader to form a very fair idea of the college as a whole. 


THE TECHNICAL UNIVERSITY. 


The general arrangement of the several buildings is given in 
Fig. 1. It will be noticed that nearly every department is 
separately housed. The oldest building, marked А, dates back 
to 1836, and was erected in the reign of Grand Duke Leopold 
of Baden, whilst the others have been built under the present 
Grand Duke Frederic. 

The writer uses the term technical university advisedly as a trans- 
lation of technische Hochschule." The literal rendering ‘technical 
high school“ conveys an entirely wrong impression to the English mind, 
whilst “ technical college” in England implies a standard of training con- 
siderably lower than that given in the German Hochschule.” 


Instruction is given in mathematics and nearly every branch 
of technology, but more especially in architecture, civil, 
mechanical and electrical engineering, industrial chemistry, 
and forestry. Surveying and other technical sciences are also 
included in the curriculum. 

In all, there are seven departments :— 

1. General (mathematics, literature, philosophy). 

. Architecture. 

. Civil engineering. 

. Mechanical engineering. 

. Electrical engineering. 

Industrial chemistry. 

. Forestry. 

ach department is controlled by its own staff, together with 


its president—a professor elected for two years. For the 
management of the entire university there is, first, the rector, 
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I, Electrotechnic Institute ; K, Architecture, Mathematics, &c. 


FIG. 1. 


who is chosen yearly from the professors ; secondly, the senate, 
composed of the departmental presidents ; and, thirdly, the 
board of professors, which serves as the council of the univer- 
sity and is entitled to send a representative to the senate. 


THE STUDENTS. 


Probably the most interesting feature about the studente is 
their variety. In the following table a list of the students 
for the winter session 1905-6 is given. The figures in some 
cases can only be taken as approximate, but the table will 
enable one to form a very fair conception of the cosmopolitan 
appearance of a German university. 

Of course, 16 does not follow that every college has such э. 
large percentage of foreigners; moreover of late the German 
policy has been modified somewhat in regard to students from 
outside by making the conditions of entrance more difficult 
and raising the fees, the principle being this: that foreigners 
should raise the standard of education and not lower it. The 
fees are extraordinarily low, rarely amounting to more than 
£10 per annum, and even what the foreigner pays is only 
about one-fifth of his cost to the State. As regards student 
life, it is altogether different from what one sees in England. 
There are no general organisations, there is no common room, 
all clubs are cliques, and in general the virility and sociableness 
80 conspicuous in an English college are seriously lacking in a 
German Hochschule. It is certainly a pity to see how this 
aloofness, which ia often determined by nationality, religious 
belief and income, effectually prevents any general friendly 
intercourse or union amongst the students, while numerous 
opportunities of international friendships are thus lost. 

Generally speaking, the standard of technical training is 
higher at а German than at an English university. This, how- 
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Table of Students for the Winter Session 1905-6. 


ДЕЛЕЛ 
А : chi-| engi- |anical | tric ores- 
Nationality. | ral tecture’ neer- | engi- | engi- chem try. Total. 
нЕ , ing. |neer'g| neer'g istry. | | 
(a) German sub- | 
jects. | | 
Baden 19 | 125 163 83 23 56 20 489 
Other  Ger- 7| 121 66 | 187 66 | 107 | 2 556 
man States | 
Total (a) .. 1,045 
(b) Foreigners. 
America .... P- as 1 2 2 5 
Авіа ...... 8 ; l| .. 4 
Belgium „ ; 1 2 | 3 
Bulgaria ғ 1. 8 4! .. 1 | 14 
Denmark | 2 1 2 | 6 
England Я 6 2 8 
France 1 з 1 1 8 
Holland 1 2 18 2 18 
ree - XX. $e se 2 5 8 10 
Luxemburg..| .. 1 2 1 2 2 8 
Norway . 88 à 8 1 9 
Austria-Hun- 
gary...... 3 1 14 | 15 16 49 
Roumania | 2 1 2 6 11 
Russian sub- | 
jects ....| .. 27 16 88 56 | 108 290 
Sweden Zs 2 1 4 2 9 
Switzerland i 9 8 9 6 10 2 44 
Бегтіа ...... 2 1 2 3| .. 8 
Turkey . 1 i bs 2 8 
Total (a). 26 246 229 270 89 163 22 1,045 
Total (5) 1 43 45 122, 126 162 2 | 501 
Total ....| 27| 289 274 392| 215 325 24 1,546 
Occasional students ...... ere Ter CT 68 
Visitors (including 26 ladies)................ 139 


Sum total ....... РЕР ИР 1,753 


ever, is largely due to the different circumstances existing in 
the respective countries. An English student will often leave 
school before he is 16 years of age, and will spend two or 
three years in the workshops before entering college. On the 
other hand, we usually find ‘‘ middle-class ” German students 
remaining at school until they are 18 or 19, and then entering 
college directly. Further, the German’s college course extends 
over four years, whilst the former often graduates at the end 
of three years. In general, therefore, one finds considerably 
older students in Germany than in England, and the average 
time a German student stays at college is considerably longer 
than that of an English student. As to which of the two 
applies himself more assiduously to his work, it would be 
irrelevant here to discuss. It is certain, however, that students 
in Germany have greater opportunities of following their own 
tastes—whatever they may be—whereas in England students 
certainly have a greater inclination to work. 

There is no matriculation examination on entrance, but cer- 
tificates must be produced showing that a satisfactory course 
has been passed through in a German secondary school (gym- 
nasium or realgymnasium or a German ober-realschule) or, if 
a foreigner, its equivalent. 

The students are classed as follows :— 

1. Students. 

2. Occasional students. 

3. Visitors. 

Only those who can produce evidence of having passed a 
certain standard at school are allowed to enter the college as 
students. These generally take up a definite course of study 
in one of the seven departments. Occasional students gene- 
rally come to college to take special courses, whilst visitors 
include those to whom the respective professors may grant the 
privilege of attending their lectures. 

The student-year is divided into two sessions—the winter 
session, extending from October 1 to March 15, with a break 
at Christmas from December 24 to January 2, and the summer 
session, which runs from April 15 to July 31, with a break of 
а weck at Whitsuntide. During this week excursions are 
generally arranged by the professors to enable the students to 
visit power installations, factories, public works, &c. 


EXAMINATIONS AND DEGREES. 


Examinations may be taken for:—(1) Doctorate in engi- 
neering, (2) Diplomain engineering, (3) Departmental certificate. 

The full college course extends over four years, making eight 
sessions in all, at the end of which time a student is eligible 
to sit for the diploma, provided that the school standard 
attained prior to entering the college is deemed satisfactory 
by the examiners. The examination for this degree is taken 
in two parts—the preliminary examination, taken in mathe- 
matics and science after two years, and the final examina. 
tion, taken at the completion of the four years’ course. This 
latter consists of an oral examination by the respective 
examiners and a diplomarbeit, comprising examples on 
design, &c., set by the examiners, which must be completed 
within three months. If the previous training of the candi. 
date has not been sufficient to satisfy the requirements 
above mentioned, he is, nevertheless, allowed to take the 
same examination as the candidate for the Diplom Ingenieur, 
and, if successful, is awarded the departmental certificate—the 
only difference between this and the diploma being in the 
previous school training. 

There is also another examination, known as the “аса- 
demical final examination," which can be taken by those who 
do not enter on the complete course. 

The degree of Doctor of Engineering is awarded only to 
those who have already taken a diploma and have further 
carried out some definite research work. 

Before taking the diploma examination studente are required. 
to spend at least one year in the workshops. 


THE ELECTROTECHNIC INSTITUTE. 


The position of and space occupied by this building is seen 
from Fig. 1, and a photograph, taken from the south-west 
corner, is shown in Fig. 2. In 1896, building operations were 
commenced under the supervision of the present director of the 
Institute, Prof. E. Arnold. The design and construction were 
carried out under his directions, he, in 1894, being specially 
invited to come from Switzerland, where he was engaged as 
chief engineer at the Oerlikon works, for that purpose. The 
whole structure was designed exclusively for its present object, 
the teaching of electrical engineering, and such foresight, 
coupled with almost unlimited advantages, has yielded one of 
the most perfectly-equipped electrical engineering institution: 
in the world. 

Figs. 4, 5 and 6 show the basement, ground floor and first 
floor respectively (the scales are in metres). The four wings 
enclose a quadrangle 16:5 x 13:5 metres, around which there is 
a corridor 8 metres wide on the inner side of the building. 
The external measurements of the Institute are 41 x 41:8 metres. 
The plan upon which the rooms on the several floors have 
been distributed is as follows. 

Most of the laboratories in which a student, taking a 
normal course, works are situated on the ground floor (Fig. 5). 
The first floor contains the lecture theatres, drawing office, 
professors’ rooms, &c., whilst in the basement are special 
laboratories, cell rooms and store rooms. 


Ground Floor (Fig. 5). —The student, having successfully 
passed through the preliminary course (two years) enters the 
electrical laboratory in his fifth session. During this year the 
students are grouped in pairs. "ae 

They commence their work in the junior laboratories (Nos. 
30, 31 and 32. In these laboratories experiments аге per 
formed illustrative of the fundamental laws of electricity, the 
measurements of electric current, pressure, resistance, &c., and 
also the calibration of instruments. The student then passes 
on to the second series of experiments performed in laboratories 
Nos. 21, 99 and 23, which he generally reaches by his sixth 
session. There he is introduced to the various phenomena of 
induction and capacity with the magnetic properties of tron, 
and at the same time obtains an insight into the measurement 
of alternating currents. 

In the senior course (fourth year) the experiments are of а 
far less theoretical nature, whilst the groups are larger, con- 
sisting generally of four or five men. During this year 
most of the laboratory work is carried out in the machinery 
hall, the position of which is seen from Fig. 5, and a vie" 
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locking west is shown in Fig. 3. The machinery hall is on з | of a magnetic nature, whilst in this room, as in all other labora. 
somewhat lower level than the ground floor and consequently | tories on the same level, special stone slabs have been let in 
obtains a height of 6:34 metres, which allows of a crane being | the floor, which serve as firm foundations for delicate galvano- 
conveniently used. The hall has a length of 24:36 metres anda | meters. For testing the insulation of and the phenomena con- 
breadth of 10 87 metres. In this spacious laboratory, dynamo- | nected with long cables, rooms Nos. 10 and 11 have been 
electric machinery ` | specially arranged. 
of almost every de- In the former a 
scription’ is repre- large trough has 
sented, whilst most been built in which 
of the machines have cables can be im- 


been specially built mersed, whilst other 
for experimental cables are provided 
purposes. On the by running mains 


same level as the round the Institute ; 
machinery hall there also artificial cables 
is the switch room are set up in room 


(No. 27) and a No. 11, where the 
smaller laboratory measuring  instru- 
(No. 26) in which ments are placed. 
such instruments Next to the cable la- 
are kept as are used boratory comes the 
in the machinery high-pressure labor- 
hall. Itmay be men- atory (No.12). Two 
tioned herethat with transformers each of 


the exception of a = 20 kw. capacity, have 
few еш standard .. been installed here, 
instruments all the and the testing of 
apparatus in the Institute is made interchangeable. For ex- | insulation can be carried out at any pressure up to 150,000 volts. 
ample, voltmeters, ammeters, switches and field- regulating] Room No. 3 is set apart for special research work, whilst No. 2 
rheostats are all capable of being fitted to the same stand, and | serves as a photometric laboratory. In the smaller compart- 
so on. Lastly, cn the same level as the ground floor, there | ment glow lamps are tested, and in the larger arc lamps. In 


Fic. 3.—MacHinery HALL (Looxina МЗТ). 


is the workshop (No. 24), where constant employment is found | the boiler house (No. 4) there is the apparatus for heating the 
for three men and two boys. building on the low-pressure steam-heating system. The accu- 
Tue Basement (Fig. 4.).—Here we can start with room No. 9, mulator room 18 No. 8. In it there ‘ate three main batteries 
which is fitted up as a standardising laboratory. In equipping | of 60 cells each, having a capacity of 0 о 180 атареге- 
this department great саге was taken to exclude all materials | hours respectively, along with other smaller batteries. 
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Amongst the other sources of current supply may be men- 
tioned a 22kw. dynamo and 22kw. three-phase alternator 
direct coupled to а 35 H.P. gas engine; a motor-generator set 
of 20 kw., for both alternating and continuous-current ; alter- 
nating-current from the town mains and continuous-current 
from the college lighting station. 


First Floor (Fig. 6).—There are two lecture theatres (Nos. 
44 and 42), capable of seating 192 and 72 persons respectively. 


THE COURSE IN ELECTRICAL ENGINEERING. 


As an illustration of the all-round nature of the course 
through which the normal student has to pass we give on the 
next page a time-table, from which the varied nature of the 
course will be seen. 

A special feature in the time-table is the inclusion of lectures 
on social questions. 

The summer time-table differs somewhat from that for the 


The larger theatre is specially adapted for experimental and , winter, and commences one hour earlier (7 a.m.). 


lantern demonstrations. For the latter purpose the room is 
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darkened by lowering dark curtains (by means of electric 
motors) before the windows, whilst the lantern is situated 
behind the screen in room No. 45. The demonstration table is 
suitably built for receiving machines, &c., whilst an electric lift 
communicates with the machinery hall, workshop and lecture 
theatre. On the north side is the drawing office, whose floor 
dimensions are the same as those of the machinery hall under- 
neath. Benches for 52 students are provided in the drawing 
office. Before leaving this floor we may draw attention to the 
library (No. 50). Here all up-to-date electrical literature may 
be found, and although it only serves as a sub-library to the 
main library of the university where all modern periodicals 
may be seen—yet its usefulness and practicability are worthy 
of the highest praise. We shall conclude this section by ap- 
pending a few of the chief items of cost. These, of course, 
must be understood to refer solely to the initial costs, and not 
to include any additions which have been made from time to 
time to keep in touch with recent practice :— 


Chief Items of Cost. 


Вопргка. 
Cost of building ............................ £15,477 12 6 
Lighling. sss 8 555 0 0 
II!!! АКЫК week nea à 225 0 0 
СТЕПА ũ « ! S 280 0 0 
Rüniahingsgssssssss 11250 0 0 
417,787 12 6 

EQUIPMENT. 
Apparatus for electric power supply ........ .. £2,464 10 0 
Instruments and apparatus .................. 8,743 0 0 
Equipment of machinery hall ............ .. . 1,866 10 0 
Switchboards and main ns 1,686 10 0 
Telephone installation e 32 10 0 
Electric eis, 8 87 10 0 
£9,880 10 0 


Total. . £27,068. 2s. 6d. 


The above calculations have been made on the assumption that 
20 marks = £1. 
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There are four professors in the electrical engineering 
department—Prof. E. Arnold, Dr.Ing. (director of the Insti- 
tute), Prof. О. S. Bragstad, Prof A. Schleiermacher, Ph.D. 
and Prof. J. Teichmüller. Their work is divided as follows :— 

Prof. Arnold*: Continuous-current Machinery ; Alter- 


Special mention should be made of Dr. Arnold's lectures, give 
under the headings Dynamobau I. and II.” respectively, an of the 
course through which he takes the students in the design of elect 
machinery. They are wonderfully complete. 
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Third Year Time-table for Winter Session 1905-6. 


Time Monday. Tuesday. Wednesday. Thursday. Friday. Saturday. 

8— 9 Theory of Theory of alt. current. | Theory of alt. current. . Water power installations. \ Theory of 

9—10 } machines | Elec. measurements. \ Theory of machines. { — Metals. machines. 
10—11 (problems), Theory of machines. . ‚эе } Dynamo electrio machine { Steam engines 
11—12 Metals. Steam engines & boilers.) Dynamo elec. machinery Theory of machines. f 7 Е ту. and boilers. 

2— 3 2 2 „ » тое в | 

8— 4 Electrical ; : Mechanical laboratory А af Electrical laboratory. Electrical 

4— 5 | laboratory. | \ Machine drawing. \ Machine drawing laboratory. 

5— 6 Political economy. | Problems on alt. currents, | Political economy. Political economy. 

6— 7 | Eleotro-chemistry Labour problems. Electro-chemistry. Labour problems. | Political economy (problems). Dv 


nating-current Machinery; Calculation and Design for Electric 
Machinery (Drawing Office). 

Prof. Bragstad : Theory of Alternating Currents ; Electric 
Railways and Tramways; Alternating-current Commutator 
Motors. 

Prof. Schleiermacher: Theory of Electricity; Electrical 
Measurements ; Fundamental Laws of Electrical Engineering. 

Prof. Teichmüller: Electric Lighting; Electric Installa- 
tions ; Feeble Electric Currents. 

In many of the above subjects there are both lectures and 
exercise classes, The subjects are fairly well distributed over 
the third and fourth years, whilst, in addition, the student is 
required to put in twoafternoons per week in the laboratories. 

We scarcely need apologise for adding а final word about 
the director of the Institute, Prof. E. Arnold, although ARRA 
we can say can add to the great fame he has already gaine 
for himself by his assiduity and his eminent services to the 
profession of electrical engineering. He has not only been 
honoured by the Court in having the title of “ Geheimer 
Hofrat" conferred upon him, but has quite recently received 
an honorary doctorate in engineering from Hanover. Only a 
few months ago he completed his fiftieth year—an occasion 
which the students celebrated in a fitting manner. It was on 


many experiences of Prof. Arnold during his life in Russia, 
Switzerland and Germany. For many years, previous to 
studying electricity, he had been an instructor in mechanical 
engineering. It was certainly consoling for us to hear that, 
on turning his attention to electricity, he met with the same 
difficulties that are coramon to his students at the present day, 
whilst his account of his work on commutation, on the theory 
of windings and on numerous other matters showed us that 
he, no less than we, had to grope hie way through many dark 
tunnels before attaining mastery. 


THE NEW YORE, NEW HAYEN AND HARTFORD 
RAILWAY. 


(Continued from page 910.) 


Summary.—A description is here given of the overhead equipment, 
rolling stock and power station of the New York, New Haven and Hart- 
ford Railway. This railway is an interesting example of single-phase 
operation from an overhead line, in conjunction with a direot-current 
third rail over part of the route, 


In the adaptation of electric traction to this railway a number of 
features were presented by the problem which required months of 
study, and which practically fixed the system which should be 
adopted, and to a large degree decided the design of both the loco- 
motives and the line construction. Aside from the innumerable 
details which had to be considered, broadly speaking, the problem 
called for: (1) A system the first cost and maintenance of which 
would not be prohibitive ; (2) a system which would permit of large 
extensions with a high degree of efficiency at a reasonablo cost ; and 
(3) locomotive equipments which would be capable of operating over 
the direct-current lines of the New York Central Railway. 

_ After а most exhaustive study of the problem from all points, the 
single-phase alternating-current system was decided upon as being 
the only existing system which would successfully meet all of the 
conditions imposed. The alternating-current system was primarily 
selected on account of its facilities for transmission and transfor- 
mation, and single-phase was decided upon because the character- 
istics of the single-phase motor make it eminently suitable for railway 
work, and also on account of the simplicity of the line construction. 

The specifications under which the locomotives were sold require 
that each of them shall be able to handle a 200 ton train in the most 


severe schedule on the present time-table, corresponding to the local 
express, which stops about every 2:2 miles and operates on a schedule 
speed of over 26 miles per hour. This service requires a maximum 
speed of about 45 miles per hour. The locomotive is also to haul 
this weight of train at from 65 to 70 miles per hour and а 250 ton 
train at 60 miles per hour in the long runs; 300 ton, or even heavier, 
trains may be also handled on the long runs at reduced speeds. 
Heavy trains may be operated at high speeds by coupling two or 
more of the locomotives together and operating them on the multiple- 
unit system. 

The design of the locomotives was largely dictated by certain 
requirements: (a) gearless motors having a flexible drive and with 
all the weight carried on springs were desired and finally adopted as 
the most desirable form, а (b) operation on 600 volts direct 
current necessitated the use of four motors in order that they might 
be operated in the usual series-parallel relation. Having these two 
шешер in view, the mechanical design of the locomotive 
follows asa natural consequence. The bogie truck typ» was adopted 
after very careful consideration as the one best adapted to meet the 
conditions imposed. It is well known that its riding qualities are of 
ue 1555 and it offers the least resistance in taking the curves in 

ө line. : 

The mechanical parts of the locomotives, which are entirely of 
steel, were built by the Baldwin Locomotive Works from designs 
developed with the co-operation of the Westinghouse Electric & 


Manufacturing Co. and the New York, New Haven & Hartford 


this occasion also that the students learnt something of the Railway Co. engineers. The locomotive measures 86 ft. 4 in. over 


bumpers, and weighs approximately 90 tons. 

The propelling motors of the locomotives are of the compensated 
single-phase series type. For the direct purpose of improving the 
power factor, the magnetomotive force of the current in the arma- 
ture is counterbalanced by an equal magnetomotive in stationary 
coils placed in the field core structure through which the armature 
current is required to pass. 

It is noteworthy that by far the largest portion of the reactance 
of the motor circuits is found in the main field coils. As a rough 
approximation, it may be stated that at synchronous speed the tan- 
gent of the angle of lag (of which the cosine is the power factor) is 
equal to the ratio of the effective field turns to armature turns, and 
it decreases inversely with an increase in speed. Hence, with well- 
designed armature and compensating coils, the power factor can be 
rendered quite high by using a small ratio of field to armature turns 
and operating the machine at a speed which is high in comparison 
with synchronism. 

The requirements for obtaining a high power factor are well met 
when the field is made magnetically very weak and the armature 
correspondingly strong, and a large number of poles is used. The 
improvement in the power factor by using a weak field will be 
appreciated when it is remembered that for a certain field current 
the field flux varies as the first power, and the field reactance as the 
square of the field turns. The advantage of using a large number 
of poles resides in the fact that the magnetomotive force for pro- 
ducing the field flux is distributed throughout a large number of 
coils of few turns (and hence having a small reactance) rather than 
concentrated in a few coils having a much larger total reactance. 

Incidentally, when a large number of poles is used, “synchronous ” 
speed occurs at в low rotative speed. If an increase in the number 
of poles did not, from mechanical considerations, entail a corre- 
sponding decrease in the rotative speed, it would be possible to 
improve the power factor of the motor by changing the ratio of the 
operating speed to the synchronous speed. It is to be noted, how- 
ever, that, except in so far as an increase in the number of poles 
may allow a smaller pole-pitch or a higher peripheral speed to be 
used, no improvement in power factor is obtained from a change in 
the ratio of the operating speed to synchronism, because no such 
change takes place. 

The motors on the New Haven locomotive are provided with 12 
poles, so that the synchronous speed for 25 cycle current corresponds 
to 250 revs. per min. Since the locomotive drivers are 62in. in 
diameter, 250 revs. per min. corresponds to a locomotive speed of 
4,060 ft. per min., and at synchronous speed the locomotive runs 
at 46 miles per hour. 

It is instructive to note that if the motor had 14 poles and the 
drivers were 72in. in diameter, synchronous speed would again 
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correspond to 46 miles per hour with 25-cycle current; if, however 
the frequency were lowered to 15 cycles, synchronous speed would 
occur at 27-7 miles per hour. Moreover, if the same motor were 
used for 15 cycles as for 25 cycles, at synchronous speed in each 
case, the tangent of the angle of lag would be the same; at the same 
locomotive speed in each case the tangent of the angle of lag would 
be reduced in the ratio of 25 to 15, or as 1 is to 0:6. - 

It should not be inferred from the statements made above either 
that there could beany very considerable improvement made in the 
operating characteristics of а motor by changing from 95 to 15 
cycles, or that the performance at 25 cycles is unsatisfactory. The 
fact of the matter is that the power of & 25 cycle motor is so high 
that even & very great reduction in the tangent of the lag angle 
produces a relatively small effect on the operating characteristics. 
Assume, for example, that at a certain speed the power factor for 
25 cycles is 90 per cent.; the angle of lag is 26 deg. and its tangent 
is 0°488. If the same motor is operated at the same speed with 15 
cycle current, the tangent of the lag angle is 0:289, the lag angle is 
16 deg., and the cosine (the power factor) is 0:96. Thus the power 
factor has been increased by only 6:7 per cent. In any event, 
whether the motor is operated at 25 cycles or 15 cycles, its power 
factor will be better than that of а corresponding induction motor. 

It wil be noted from the facts discussed above that the prime 
object in compensating the armature magnetomotive force is to 
improve the power factor, and not to prevent sparking during alter- 
nating-current operation (as is frequently stated). At a certain 
speed and field strength the sparking depends upon the amount of 
current to be commutated, so that an improvement in the power 
factor, which results in a reduction in the current required for a 
certain power at а certain E.M.F., does to a limited extent improve 
the commutation ; but the minute reduction in sparking is of secon- 
dary consideration. During direct-current operation of the motors 
the current in the compensating coils prevents a distortion of the 
field by the armature magnetomotive force, and hence it removes 


Fic. 10.— ARMATURE AND DRIVING SPIDER. 


а portion of the cause for sparking at high speeds. To the extent 
that the alternating-current motor possesses the disadvantageous 
sparking characteristics of a direct-current motor, the compensation 
improves the commutation. Since the sparking in the alternating- 
current commutator motor is largely attributable to the transformer 
action of the field flux which is surrounded by the armature coil 
under the brush, it may be stated that in the prevention of sparking 
in such motors the compensation of the armature magnetomotive 
force plays an unimportant part. The means for the prevention of 
sparking, which are confined to the armature itself, will be discussed 
ow. 

The field core structure is divided through the middle of two 
field poles, and not between certain adjacent poles, as is done 
with the ordinary four-pole direct-current railway motor. The 
object in thus arranging the divisions is attributable to the existence 
of the compensating coils whose conductors are embedded in the 
pole faces and whose end connectors pass between the adjacent 
poles. There are 12 slots in each pole face; the conductors in six 
slots of each pole are joined directly to the conductors in the nearer 
six slots in the adjacent pole. To have divided the motor between 
adjacent poles would have necessitated the unsoldering and resol- 
dering of 24 connectors in the compensating coil circuits. By 
dividing through the centre of two poles, only a single connector of 
the compensating winding need be disturbed. The splitting of the 
field core structure through the pole face has rendered desirable a 
slight change in the arrangement of the main field winding in order 
to minimise the disturbance to this winding when the two halves of 
the field structure are separated. Only one-half of the projecting 
pole cores are surrounded by main field coils, the magnetic poles at 
the other cores being of the consequent" type. Thus only one 
connector in the main field circuit is disturbed when the field cores 
are separated. 


Such an arrangement as the one here indicated might prove 
objectionable if the magnetic density over the pole ares reached the 
saturation point of the core material. The field is magnetically 
very weak, however, and very little unbalancing of the poles takes 
place. Even when the field is strengthened for direct-current 
operation, the unbalancing is in itself of no great consequence. 


: Moreover, the armature winding is connected at various equipoten. 


tial points to “ balancing rings," such as are commonly used in 
direct-current machinery, and no detrimental effect can be pro. 
duced by а tendency to considerable unbalance in the magnetic 
fields. . 


Armature.—The most striking feature of the armature is its 
appearance of compactness and stability. Each is carried on quills, 
terminating in spiders at each end, which engage eccentrically. 
wound springs encldsed in pockets in the main drivers (Fig. 10). 
It differs from the ordinary direct-current armature in that the 
main winding is completely closed on itself, and connections to the 
commutator segments are made through resistance leads. The 
leads are tapped to the armature winding at the end of each tum, 
so that there is one armature turn per commutator segment. The 
object in inserting resistance between the armature coils and the 
commutator segments and in using only one turn per coil is to over- 
come the sparking. 

Each armature coil in the position when its commutator segments 
are under the brush is electromagnetically in the relation of the 
secondary circuit of a stationary transformer of which the primary 
circuit is the main field coil; there is generated by transformer 
action in each secondary turn an Е М.Е. proportional to the product 
of the main field flux and the frequency. The advantages of using 
a single turn per armature coil, a weak magnetic field and a low 
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frequency, will be noted at once. The E M.F. TET in the 
single armature turn under the weak magnetic field at 25 cyoles is 
low in value, but in an armature of the ordinary design it wou'd 
produce а large value of current locally in the circuit including one 
armature coil, two commutator segments and the double-brush con. 
tact. The resistance of the leads, however, serves to limit the short- 
circuit current to an allowable safe value and to prevent detrimental 
sparking at the commutator. 

As the preventive resistance leads are arranged so as to be non- 
inductive, the short-circuit current is approximately in time-phase 
with the transformer E.M.F. in the armature coil, or in time-quad- 
rature with the main armature current; moreover, the current m 
the coil undergoing commutation can be reversed most readily when 
the circuit of the coil is non-inductive. It will be seen, therefore, 
that the preventive resistance leads are well adapted to minimise 
the causes for sparking. 

Since the main line current passes through two resistance leads 
in parallel, it is evident that some loss is occasioned by the presence 
of the leads. An excess of resistance would cause an enormous loss 
due to the main current, but would reduce the short-circuit current 
to ап insignificant value; a deficiency of resistance would render 
loss due to the main line current negligible, but the short-circuit 
current loss would be excessive. The resistance of the leads used 
on the motors of the New Haven locomotives is so selected thal 
neither the loss due to the short-circuit current nor that occasioned 
by the main line current is large, while the sum of the two 1s reduced 
to а satisfactory minimum. The resistance leads are covered with 
insulating material similar to that used on the main armature 
winding and are placed in slots beneath the armature winding 

roper. 
Р Although, as stated above, the armature structure is very com- 
pact, ample provision has been made for ventilation and cooling. 
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Experience has shown that the most effective method of cooling 
dynamo-electric machinery is to embed the insulated coils snugly 
and compactly in the mass of iron and then to keep the iron cool. 
Iron is an excellent thermal conductor, and it serves to extract the 
heat from the coils through the insulating material more readily 
than is possible when air is depended upon to draw the heat from 
the coils. Advantage is taken of the knowledge of this fact in the 
arrangement of the coils and core of the motor armature. Numerous 
ducts are provided throughout the armature core structure through 
which air is forced for cooling the iron to which the heat is con- 
ducted from the armature coils and preventive leads. The air also 
passes through and around the commutator and serves to remove 
from it both the heat produced there by friction and C?R losses and 
that thermally conducted to it from the resistance leads. 

A view of the completed motor, indicating the means employed 
for cooling, is given in Fig. 11. The circular opening (А in Fig. 11) 
at the top is normally conneoted through a canvas hose to а source 
ofsupply of airunder a pressure ofseveral ounces per squareinch. In 
entering the motor structure the air is required to pass through а 
filtering screen and to the opening in the armature spider, from 
which place it flows outward around the commutator and through 
the ventilating duets of the armature and along the air-gap to the 
openings {о the outer atmosphere, shown as perforations in sheet- 
metal plates of the field core in Fig. 11. The forced-draught method 
of cooling has proved extremely effective. To guard against the 
remote possibility of clogging of the air ducts or some enforced 
stoppage, an electrical pyrometer with its thermo-elements in the 
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Fig. 12.—DIAdRAM OF Locomotive CONNECTIONS. 


motor structure and its indicating mechanism in the locomotive 

cab is used for showing continuously the temperature within the 
motor. By means of the pyrometer the motorman can ascertain 
when the service is too severe for the equipment or when the supply 
of air has been interrupted. 


Controller Circuits.—A. Pg of the motor-control circuits 
for both direct current and alternating.current operation is given 
in Fig. 12. It will be noted that the armatures of the four 
motors are arranged in two groups, the two armatures of each 
group being connected permanently in series and controlled as a 
unit. During direct-current acceleration the motor units are 
connected in series and then in parallel, while during alternating- 
current operation each motor unit receives power at variable volt- 
' age from а separate auto-transformer. Although not indicated on 
the diagram, the various switches are so interlocked that the cir- 
cuits used exclusively for alternating current cannot become active 
during direct-current working, and those intended solely for use 
during direct.current operation are inactive when alternating 
current is used. 

Direct-Current Control Cirouits.— During direot-current operation 
switches 5 and 3, 2 or 1, 4, according to direction of travel, of one 
motor unit, and switches 15 and 12, 18 or 11,14, according to direc- 
tion of travel, of the other motor unit are kept closed, so that the 
main field circuits of each motor unit are connected at all times in 
series with the respective armatures. At the moment of starting, 
switches S, M and JR areclosed, thus connecting the two complete 
motor units in series with each other and with eight sections of resist- 
ance. As the speed increases, switches Ri, R, Ra and R, of one motor 
unit, and switches RR,, RR,, RR, and RR, of the other unit are 
closed in succession, thereby increasing the voltage impressed on 
each motor unit until the two units are in series across the line 
without resistance. Switch 8 of one unit and switch 18 of the 


OCTOBER 11, 1907. 1025 


other are then closed simultaneously, thus placing а resistance in 
shunt to the field windings and thereby increasing the speed by 
weakening the magnetic fields. The motors, being of the compensated 
type, permit of an enormous weakening of the fields at the commu- 
tators. The fields are further weakened by the simultaneous closing 
of switches 9 and 19, and the becomes accelerated to con- 
siderably more than one-half of the normal running value. 

The next movement of the controller handle opens switches 8, 9, 
18 and 19 (thereby increasing the strength of the fields), closes 
switch J, opens switch JR, and closes switches G, and M,, thus 
subjecting each motor unit in series with four resistance sections 
to the full value of the supply potential. It will be noted that the 
transfer from full series to multiple connection is accomplished 
without opening any motor circuit and without short-circuiting 
either motor unit. Higher speed points are obtained by closing 
switches R,, R,, Rs and R, and switches RR, RR,, RR, and RR, 
in pairs successively until the full multiple position of the con- 
troller is reached. 


Alternating-Current Control Circuits.—During alternating-cur- 
rent acceleration no resistance whatsoever is used, the speed changes 
being obtained by impressing variable voltages obtained from auto- 
transformers directly upon the terminals of the motor units. There 
are two electrically and mechanically distinct auto-transformers, 
one for each motor unit. Referring again to Fig. 12, it is to be 
noted that when alternating current is used the main line high-ten- 
sion circuit-breaker and switches 6, 7 and 1, 4 or 8, 2, according to 
direction of travel, of one motor unit, and switches 16, 17 and 11,14 
or 12, 18, according to direetion of travel, of the other motor unit 
are kept closed during operation. It will be seen, therefore, that the 
main field circuits of the two motors of each motor unit are placed 
in parallel; thus the field magnetisin per armature ampere is less 
during alternating current operation than during direct-current 
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operation (neglecting the fact that at times the field circuits are 
shunted for extra acceleration with direct current). There are six 
running points with alternating current, each corresponding to a 
certain voltage impressed upon the motor circuits. For changing 
from one voltage point to another on each auto-transformer use is 
made of three small so-called ** preventive coils." These preventive 
coils are essentially auto-transformers, having a ratio of 2 to 1. It 
will be observed (Fig. 18) that the motor unit receives current from 
the middle connection of one preventive coil whose outer terminals 
are joined to the middle points of the two other preventive coils; 
the outer terminals of the latter preventive coils are connected to 
certain taps on the main auto transformer. In shifting from one 
running point to another, the tap (No. 1) would be opened and con- 
nection would be made at a tap four points higher (No. 5). There 
are a total of six running points with alternating current; at no 
time is the motor circuit opened or a transformer winding short- 
circuited. The current fluctuations are well limited and the accele- 
ration is extremely smooth. 


The various switches indicated in Fig. 12 and all of the switches 
in the circuits of the propelling motors and of the auxiliary equip- 
ment are operated by air under a pressure of 80 lb. per square inch, 
the supply of which to the switch valves is controlled by electro- 
magnets which receive current from a 20 volt storage battery. The 
switches are arranged in groups that are conveniently located along 
each side of the centre aisle of the locomotive. The groups on one 
side belong to one motor unit and those on the other side to the 
other unit. Moreover, the main auto-transformer, the tbree pre- 
ventive coils, and the four resistance units for each motor unit are 
placed on the side of the locomotive devoted to that particular unit. 
There are two independent sets of storage batteries, each consisting 
of 10 cells, rated at 40 ampere hours. The batteries are charged by 
an induction motor-driven direct-current generator. l 
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Fic. 14.—LONGITUDINAL SECTIONS SHOWING CONSTRUCTION AND ARRANGEMENT oF EquiPMENT oF New Haven ELECTRIC LocoMOTIVE 


KEY TO LIST OF PARTS. 

1. Headlight. land F. 49. Switch group No. 6, type 257B. [ing. 94. Truck frames. 140. Air-brake piping. 

2. Train line receptacles, type 444 D-E | 50. Motor generator set for battery charg- | 95. Magneto for speed indicator. 141. Motor armature. 

8. Instrument 51. Base for motor generator set. 96. Motor suspension springs. 142. Motor field frame. 

4. Speed indicator meter. 52. Storage battery. 97. Spring hanger. 143. No. 1 oil circuit-breaker. end. 
5. D.C. motor ammeter. 68. No. 2 set of 8 grids. 93. Elliptical springs. 144. Bus line socket heater circuit, No. 1 
6. A.C. motor ammeter. 54. A.C. integrating wattmeter. 99. Wheel pocket cover. 145. Bus line socket heater circuit, No ! 
7, Temperature indicator meter. 55. Base for D.C. trolley. 160. Main driving wheel. 146. даш. [end 
8. Equalising reservoir air brake. 56. D.C. trolley. 101. Third-rail shoe cylinder. 147. Tool box. 

9. No. 1 master controller, lvalve. 57. No. a А.С. pantograph trolley. 102. Third-rail shos fuse box. 148. Bumper block. 
10. No. 1 automatic motorman’s brake 58. Preventive coil, 100 volta, 250amperes. 103. Main casting for third-rail shoe. 149. Motor suspension cradle. 
11. No. 1 independent brake valve. 59. Preventive coil, 50 volta, 600 amperes. | 104. Third-rail shoe. 150. 8 ring hanger. 
12. Duplex gauge main resistance and 60. No. 2 transformer. 105. Bell. (circuit. | 151. Equaliser spring. 

18, Whistle handle. [train line. | 61. Main D.C. switch. 106. A.C., D.C. change-over switch heater | 152. Brake-shoe. 
14. Straight AT Oroko yange, 62. No. 2 blower motor fan casing. 107. Fuse box, heater circuit. (reservoir. | 153. Steam-heating line. 
15. Three-way snapswitch in light circuit. | 63. No. 2 blower motor. (No. 2. 108. Governor valve for emergency control | 154. Equaliser bar. 

16. No. 1 junction box, type 427. 64. Permanent D.C. field shunting grid 109. Three-way cock emergency control, 155. Series transformer for A C. ammeter 
17. Motorman’s seat. 65. Hand air-pump for unlocking A.C. reservoir. No. 8 and No. 4 motors. 

18. No. 1 A.C. pan ph trolley, 66. No. 2 air compressor. [trolley. | 110. Emergency control reservoir. 166. Preventive coil, 100 volte, 250 amperes 
19. No. 2 oil circuit-breaker. 67. No. 2 air compressor motor. 111. Slide valve, reducing valve. (back of No. 59). (No. 68. 
20. Overload trip. 68. Magnet valves, type 386D. 112. Balancing transformer (bac of S. T. 157. Field shunting resistance (back el 
21. Oil tank on circuit-breaker. 69. No. 2 fuse box. and D.T. switches). 158. Series transformer for А.С. ammelet, 
29. Insulators for pantograph trolley. 70. Canopy switch for No. 2 blower motor. | 113. Combined strainer and drain cup. No. 1 and No. 2 motors. 

23. Bupport for A.C. trolley. 71. Canopy switch for No. 2 compreesor | 114. D.T. switch No. 1 heater circuit. 159. Armature spider. 

94, «tension cable from A.C. trolleys.| 72. No. 2 motor control cut-out. [motor.| 115. S.T. switch heater circuit. 160. Air inlet to transformer. 

25. A.C. trolley shoe. 73. No. 2 A.C., D.C. change-over switch. | 116. No.1 set resistance grids. 161. Air inlet to resistance grids. 

26. A.C. trolley lock cylinder. 74. Relay box. 117. No. 1 transformer. 162. Third-rail shoe leads. 

27, Bteam-heating boiler. 75. Snap switch for cab lights. 118. Whistle. 163. Gauge—Control line pressu:e. 

98. Gauge —nir pressure on boiler. 76. Snap switch for headligbts. 119. Governor—Air brake. 164. Support for motorman's seat. 

29. Water gauge. 77. S.P., D. T. switch light circuit. 120. Distributing valve. 165. D.C. wattmeter. 

80. Drain cup. 78. Control гезе voir. 121. No. 1 blower motor fan casing. 166. Blind lights. 

81. cocks. 79. Cover for resistance grid. 122. No. 1 blower motor. 167. D.P., D.T. switch for battery. 

32. Fire door. 80. Oil tank. 128. No. 1 air compressor. 168. D.P., D.T. switch for battery. 

88. Burner. 81. Slide valve reducing valve. 194. No. 1 air compressor motor. [No. 1. 169. S. P., S. T. switch for motor geserat 
34. Gold Car Co. regulating valve. 82, No. 2 junction box, type 4:7. 125. Permanent D.C. field shunting grid 170. Snap switch for motor generator sec 
85. Maron regulating valve. 53. Signal valve. 196, No. 1 fuse box. [motor. 171. Insulators supporting A.C. trolley 
36. Steam line from boiler. 84. Sand box. 127. Oanopy switch for No, 1 blower cable. (1 and No. 
87. Air inlet to fire-box. 85. Klectru-pneumatic sander. 188. Canopy switch for No. 1 compressor 172. Shunt for D.C. ammeter motors, No. 
38. Water feed regulator. 86. Coupler. 129. No. 1 motor-control cut-out. [motor. | 173, Lower torque rod (short). 
39. Hand brake wheel. 87. Hose couplings. 130. No.1 A.C., D.C. change-over switch. | 174. Motor suspension hanger. 

40, Steam gauge. 88. Pilot. 131. Water tank. 175. Steam-hose coupling. 
41. Bafety valve. s9. Main air reservoir. 132. Air connection to motors. 176. Brake cyliader. 
42. Stack for boiler. former. 90. Hook for safety chains. 138. Motor leads for No.l and No.2 motors. 177. Foot push-button switches. i 
43. H T. conduit from oil switch to trans- | 90A. Oable connecting A.C. trolleys. 134. Axle of maln driving wheels. 178. Air conduit. (3 and i 
44, Switch group No. 1, type 259. 905. No. 2 master controller. 135. Upper torque rod. 179. Shunt for D.C. ammeter motors, 

45. Switch group No. 2. type 251E. 900. No. 2 automatic brake valve. 186. Centre pin. 180. Motor leads for No.3 and No. motor 
46. Switch group No. 8, type 257A. 91. Third-rail shoe beams. 187. Lower torque rod (long). 181. D.T. switch, No. 2 heater circuit. 
47. Switch group No. 4, type 259. 92. Third-rai] shoe bracket. 138. Trap-doors over motors, 182. Independent brake valve No. 2. 
48. Bwitch group No. 5, type 251E. 93. Journal box. 189. Heater circuit leads, 183. Third-rail shoe unlock cylinder. 
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Unit Switch Group.—Each unit switch is of the electro-pneumatic 
type. An interesting feature is found in the means employed for 
interlocking.” The switches are interlocked electrically in such 
a manner that when one switch is closed the circuits to the electro- 
magnets of the other switches which should not be operated are 
either held open or oa closed, as the case may require, by means 
of contacts controlled by the piston of the switch valve. All of the 
motor circuits and switch wires are run in metal conduit along the 
lower portion of the locomotive, while all of the low-potential 
battery control circuits are arranged in metal conduit along the roof 
of the locomotive. 

As intimated above, only the wires of the battery and electro- 
magnet circuits pass into the controllers. These same wires are 
run overhead from each end of the locomotive, where they terminate 
in three contact plugs, taps being taken to each controller and to 
each unit switch along the route as desired. Thus the locomotive 
may be operated from either end, and two or more locomotives may 
be electrically interconnected through jumpers” and controlled 
from a single point. 

The master controller, of which there are two on each locomotive, 
is of the drum type, the drum shaft being revolvable by means of a 
handle closely resembling the throttle lever of a steam locomotive. 
The reverse lever, which is detachable, is mechanically interlocked | 
with the operating lever of the controller, so that all control circuits | 
must be dead before the reverse lever is thrown from one position | 
to another, and the main lever cannot be moved when the reverse | 
lever is in the neutral position. A row of knobs seen alongthe rear of | 
the top of the controller (Fig. 15) serve as push buttons for per- 
forming certain duties not associated with the main controller 
lever or reverse handle, such as pulling the alternating- 
current trolleys down, pushing the direct-current trolley up, 
releasing the hooks which hold the alternating-current trolley 
down and the third-rail shoes up, pushing the third.rail 
shoes down, resetting the main-line circuit-breakers, operat- 
ing the front and rear-track sanders and ringing the bell. АП 
of the above-mentioned duties are actually performed by com 
pressed air, the eight push buttons serving merely to com- 
plete the circuit from the storage battery to the proper air-valve 


magnets. 
Arrangement of Apparatus on the Locomotive.—For the purpose 


of preventing the condensation of moisture on the underside of | 
the steel roof of the locomotive the surface is covered with ground | 
cork, which is then given a coat of white paint. Fig. 15 shows | 
two views of the interior arrangemont of the apparatus on each | 


side of the locomotive, as seen from the centre aisle in each case, 

and indicates that, with the exception of such devices as are not in 

duplicate, the equipment on each locomotive is so placed that 

an interior view is the same from one end or side of the locomotiveas 

28 the other. Thus the weight is uniformly distributed over the 
vers. 


Current Collectors.—The small trolley seen over the centre of 
the locomotive in Fig. 14 is connected to the circuits of the third. 
rail shoes and is intended for used only in case the locomotive 
should come to rest at some point where the third rail had been 
omitted and an overhead conductor had been substituted therefor. 
The contact bows of the large trolley, which are made of galvanised 
steel, are 4 ft. in length. Each bow is given an upward curvature 
at the centre and is provided throughout its whole length with a 
single trough for containing the lubricating material, which consists 
of a mixture of graphite and grease. 

The design of the third-rail shoe mechanism represents a solution 
of a number of difficult problems. The shoes must be held by spring 
preesure downward against an over-running rail, or by spring pressure 
upward against an under-running rail. They must be lifted so as 
to clear any ordinary obstruction along the track when a third rail 
is not used. The shoes are hinged from a framework, which, in 
turn, is hinged from the base plate of the device. The shoe frame- 
work may be thrown outward in a horizontal plane, or drawn up- 
ward to an angle of about 45 deg. from the horizontal by means of a 
toggle-joint mechanism, which is operated electro-pneumatically. 
When the framework is in the horizontal position, each shoe is held 
in place by means of a spring which resists motion in either the up- 
ward or the downward direction. The valve-control circuits of the 
magnets for the shoe mechanism are electrically “ interlocked ” 
with those of the alternating-current trolleys, so that when the 
trolleys are up, the shoes are up also, and when the shoes are let 
down, the trolleys come down also; the trolleys can, however, be 
pulled down while the shoes are up. It is noteworthy in this con- 
nection that the “interlocking ” is not depended upon for safety to 
the motor equipment and control circuits. As a matter of fact, it 
is а physical impossibility for direct current to reach the motors 
from the third rail while alternating current exists in the auto- 
transformers, because the “ throw-over switch ” either connects the 
motor circuits directly to the third rail and disconnects them from 
the high-tension circuits, or it joins the motor circuits to the auto- 
5 and thoroughly isolates them from the third- rail 

oes. 


Performance of Locomotives.—The locomotives were subjected to 
tests duplicating in many ways actual service conditions, The track 
upon which the tests were made was equipped both with a third 
rail for the supply of direct current at 600 volts and with an over- 
head catenary trolley wire for alternating current at 11,000 volts. 
The track was 2:2 miles in length and contained several curves and 
slight grades. In one test a locomotive was required to make а 
schedule speed of 26 miles per hour with 45.second stops at each 
end, the maximum speed reaching 45 miles per hour, the total weight 
of train and locomotive being 294 tons. Watt-hour meters placed 
in the supply leads showed that during direct-current operation the 
consumption was 44 watt-hours per ton-mile, and that the con- 
sumption for alternating-current working was 42:5 watt-hours per 
ton-mile. The values given represent the total energy received 
by the locomotive, including all losses in the control apparatus. 
Although the runniog efficiency was undoubtedly somewhat less 
for alternating than for direct current, the rheostatic losses during 
acceleration with direct current were much greater than the trans- 
former losses during alternating.current acceleration, and hence the 
locomotive was operated more efficiently with alternating than with 
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direct current. It is evident, however, that for longer hauls with 
less frequent stops, the advantage with respect to the efficiency of 
the locomotive as a unit would be with the direct-current working. 


(To be concluded.) 


ON TRANSFORMER INDICATOR DIAGRAMS.* 


BY T. R. LYLE, M.A., D.SC. 


1. The term “transformer indicator diagram has been applied 
by Prof. Fleming to any series of periodic curves which gives the 
forms, relative phase-positions, and magnitudes of the waves of 
current and E.M.F. on both the primary and secondary sides of а 
transformer when working. Such diagrams have been obtained by 
many investigators in ditlerent ways, but by none of the methods 
hitherto used has it been possible to determine directly and inde- 
pendently either the wave of magnetic flux F in the core or the 
wave of magnetising-current turns usually represented by the vector 
sum n,C, 4-n4C,. | 

Both these quantities are of fundamental importance in the theory 
of the transformer. When they are known for any given load, all 
the other quantities (currents and E.M.F.s) can be determined for 
the same load when the primary and secondary turns, resistances 
and leakage coefficients are known.] 

In addition, since, as will be shown later, the integral 


J (n,C, +n,0,)dF 


‚ for one cycle is equal to the total iron loss per cycle, the advantage 


of being able to determine both n,C, T Nn. Ca and F directly and accu 
rately is apparent. " 
Theoretically, n,C,-+-7,C, can be obtained by the vector addition 
of n,C, and n,O,, but as the latter quantities are, when the trans- 
former carries а load, approximately equal in magnitude and oppo- 


* Paper read before the Physical Society. Abbreviated. 
+ See Lyle: “ Тһе Alternate-Current Transformer," Proc. Roy. Soc. 
Victoria, Vol. XVIII., part 1. 
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site in phase, their vector sum is a small quantity compared with 
either of them. Hence small errors in the magnitudes of О, and 
nC, may cause a large percentage error in the magnitude of 
n,C,-n,O, while very small errors in magnitudes and phase dif- 
ference of О, and nC, may render the phase of 7,C, + n,C, calcu- 
lated from them utterly unreliable. 

By means of the wave tracer* designed by the author not only 
can the E.M.F. and current waves be accurately determined, but 
also the wave of magnetic flux pulsating in the core of the trans- 
former, and, in addition, as will be shown in the sequel, we can 
obtain by its means the magnetising-current wave n,C; 4-n,C, with 
the same accuracy as any of the other quantities. 

Incidentally will be given new methods of comparing mutual 
inductances and of measuring both mutual and self inductances in 
terms of a resistance and a time. | 

2. In the Paper just quoted I have shown that if a periodic 
current С flows in the primary of a pair of coils whose mutual 
inductance is M, and if the secondary be joined through а suitably 
arranged commutator (running synchronously with the generator 
of the periodic current), which commutes twice per period, to a 


large resistance, r, and thence to a 5 there will be a 
с 


steady deflection, у, in the latter which is connected with the instan- 


taneous value C of the periodic current at the instant of commuta- 


tion by the relation 


ArT. 
MC= 4 75 


where ^ is the reducing factor of the galvanometer and T the 
period. 

By arranging so that the commutating brushes can be rotated 
on а divided circle round the drum of the commutator, commuta- 
tion can be effected at any desired instant of the period, and the 
corresponding galvanometer reading when multiplied by the factor 


given in the above equation gives the ordinate of the current wave | 


at that instant. 

Take now a triad (ses Fig. 1, T) of coilsof which р, and p; are to 
serve as primaries and the remaining one s placed between 
р and р, to serve as common secondary. Let s be connected as 

efore through commutator and resistance r to the galvanometer, 
and let M, be the mutual inductance of р, and s, and M, that of p, 
and ғ. Then, when a current C, circulates in pi and none in 23, the 
. galvanometer deflection y; produced is connected with the ordinate 
of C1 corresponding to the instant in the period at which commuta- 
tion takes place by the equation 


rT 
М,О, = gm 


and when a current, C,, equiperiodic with C,, circulates in p, and 
none in pi, а galvanometer deflection y, is produced which is 
similarly connected with the corresponding ordinate of C, by the 
equation : 


ArT 
М,0,= 2. 


When both C; and C, are flowing in their respective primaries at 
the same time, the galvanometer deflection y will be the sum of yi 
and y; produced by Ci and C, separately, hence 


ArT 
MIiCI T MC, 1f 


If now ni and n, are numbers such that M;/n; = Mj/n, = M, then 


АМТ. 
4m!’ 
so that if y be the galvanometer deflection for а given position of 
the commutating brushes when Ci is flowing in p: and Ca, correctly 
directed, in p,, the ordinate of the wave which is the vector sum of 
mC: and nz C at the instant of commutation is the product of y by 
ArT /4M. 

The same principle can obviously be extended to the determina- 
tion of the vector sum of any number of equiperiodic currents each 
affected by an independent numerical multiplier. 

In the Paper already quoted it is also shown that if a coil of v 
turns of wire is looped on a magnetic circuit in which a periodic 
magnetic flux of periodic T is pulsating, and if the ends of the coil 
are connected through the synchronous commutator that changes 
twice per period to.& high resistance, 7, and thence to а galvano- 
meter as before, the ordinate F of the flux wave and the correspond- 
ing galvanometer deflection f; for any position of the commutating 
brushes are connected by the relation 


О, t 40, = 


Hence any desired set of ordinates of а flux wave can be obtained. 
8. From what precedes it is obvious that in order to obtain prac- 
tically the vector sum of 7,C, and n,C,, where n, and п, are numbers 


and С, апа C, currents of equal period, it is necessary to have a 


Lyle: Wave Tracer and Analyser," Phil, May., November, 1908. 


position of the moving brushes are in t 


moving brushes so t 
maximum ordinate of the current wave. 


triad pi, Pa and в of coils such that the mutual inductance of p, 
and з is to that of p, and s as ni is to п. These can be wound in 
three grooves turned out of a circular disc of seasoned wood that 
has been well baked and then soaked in melted paraffin. A е 
approximation to the required ratio of М; to М, can be obtained by 
attention to the relative numbers of turns, and a preliminary 
adjustment can most quickly be made by the wave tracer as follows: 
Send а periodic current of suitable value through the common 
secondary в. Join together one end from each of pi and p, and 
connect the junction to one fixed brush of the commutator. Bring 
the other ends of two terminals of a two-way key, from whose от: 
ing tongue a connection is made, to the other fixed brush. Join the 
two movable brushes of the commutator through a suitable resis- 
tance r to the galvanometer. Thus, when a current C is flowing in 


| s, either p, or p, can be put in circuit with the galvanometer, and 


the deflections yı and y, due to pi and p, respectively for every 
ur D 2 М ratio of Mi to M, 
since 
С-ТА 
M. 4M,"* 
the comparison it is desirable to place the 


Obviously in makin 
at the deflections obtained are near th 


To Commutator 
Fic. 1. 


Otherwise we might put a resistance r, in the galvanometer cir- 


cuit when pi is in, and 7; when р, is in, so as to obtain equal deflec- 


tions; then we would have that 
| Ё MyJM;-rj/r;. | 
Hence the coils s and p, may be finished and their terminals 


permanently fixed, and, using the latter (equal deflection) method 


& resistance 7, found to give a large deflection when p is in circuit 
and the brushes placed so as to give approximately the maximum 
ordinate of the current wave. Now substitute r, obtained by the 
above relation, allowing for galvanometer or other appreciable 
resistance that may be in circuit, and switch p, on to the seri 
tator and galvanometer. An assistant can increase Or reduce tbe 
turns (or fractions) until the same deflection is obtained as #3? 
given by p, with ri in circuit. Spare wire should be left in case 
the further treatment of the coils causes any change in their M ratio. 

As it is necessary, if high accuracy with the wave tracer- 
desired, that the M coils used should have high insulation, the 
should now be thoroughly dried in an oven to drive off moisture 
from the cotton or silk covering and placed in an iron dish that = 
be fitted with an air-tight lid that has an exhausting tube pr 
it. A layer of solid paraffin is in the bottom of the dish, ап id 
this the coil is placed and weighted with a piece of metal. 1 
is Iuted on with melted paraffin, the air pumped out, and the s 
then heated so as to melt the paraffin it contains. The saath 
sinks in the melted paraffin, and as the air has been Г 
becomes thoroughly impregnated. We can thus obtain coils 0 
insulation and permanent mutual inductance if, in addition, propé 
attention is paid to the insulation of the terminals. should 

A final and careful adjustment of the ratio of M, to М, sho 
now be made with the wave tracer. a they 

The absolute values of M, and М, must also be known, A. ia 
can easily be obtained by either of the methods just descri 
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terms of a known standard of mutual inductance, An alternating 
current is sent through the primary of the standard, and either 
pi огр, of the triad (the one whose M is nearest in value to that of 
the standard) and the secondary of the standard and s of the triad 
arranged so that either can be switched on to the commutator and 
galvanometer. Then for any position of the commutating brushes 
the two deflections are proportional to the mutual inductances when 
the resistance in circuit is fixed, or if equal deflections be obtained 
the inductances will be proportional to the resistances. Obviously 
it will be desirable to make a number of inde- 
pendent comparisons by varying the position of 
the commutating brushes about the place at 
which the maximum ordinate of the current is 
obtained. ы 
The absolute value of a mutual inductance 
can be determined by the wave tracer in terms 
of а resistance and a time, as follows: An alter- 
nating current is sent through a Kelvin balance, 
and at the same time a number (usually 30) of 
equispaced ordinates (y) of it embracing one full 
wave is obtained by the wave tracer using the 
mutual inductance M to be measured; as о 9 o 


95 100 | 10 


the square root of the mean squares of C;, which 
ів the Kelvin, balance reading (B say), is \rT/4M 


Š 

T È 

times the square root of mean squares (y say) З : 
8 


Nux - 104 


of the galvanometer readings, hence 

MTI; 

4 B 

T is given by the chronograph attached to the 
wave tracer, and the ratio of A, the reducin 
factor of the galvanometer, to B can be obtaine 
as follows: Send a continuous current=B 
through the balance and through a standard 
resistance p (usually 0°1 ohm). From the terminals of p lead a 
shunt circuit through a resistance, R, to the galvanometer and let 
the deflection of the latter be d. 


B 
h = p— 
Then Ad Рр» 
=T? 
and hence M=pT ind 


4. The transformer, some of whose indicator dia will be 
given, was а small experimental one of the ring type of about 4 kw. 
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capacily. It was used as a stcp-up one of ratio 1 to 6 transforming 
from about 40 volts (virtual) to 240 at about 50 periods per second. 
Its details are as follows: 
Core: 144 annular lamin annealed and paper-insulated. 


Laminw : Internal diameterj...................... 15:25 cm. 
External diameter ...................... 21-15 ош. 


Thickness......... ——— T —— ТҮ. 
Primary coil: number of turns (ni) =: 100. i 
Resistance (warm) = 0:0676 ohm. 
Secondary coil: number of turns (n1) = 600. 
Resistance (warm) = 2:034 ohms. 


Before either coil was wound a single turn of well-insulated wire 
was looped on the core to serve as а search coil for the determination, 
by means of the wave tracer, of the magnetic flux pulsating in the 
core. The secondary coil was wound next the core. 


0:017 cm. 


i | Ж 
LANI INTL PTA 
ША МЛ 
і mw ize 


репор = 0:02015 Src. 


The primary current was drawn from the alternating side of a 
small rotary converter that was supplied with direct current from 
storage cells. The spindle of the commutator and that of the 
converter were in line and rigidly connected, so that perfectly 
synchronous commutation was obtained. A chronograph took 
а continuous record of the period, recording once every 200 alter- 
nations. 

The arrangement of the transformer апа the mutual inductances 
by means of which tho different waves were determined is shown in 
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Fig. 1. The primary current C, from the converter enters by the 
two leads marked C,. In one of these leads is placed a two-pole 
switch, a,, by which C, can be sent through the primary p, of the 
triad T, or deflected through an equal compensating coil, b;, leaving 
pı completely disconnected from the live circuit in case the triad is 
being used for the determination of C,. 

E, is determined by obtaining the trace of the current wave it 
sends through a non-inductive resistance of 1,220 ohms. The 
mutual inductance m, of 0°00061 henry is used for obtaining this 
trace. Е, is similarly determined, the non-inductive resistance in 
circuit being 8,660 ohms and the mutual induc- 
tance m, 0:008585 henry. | 

The secondary current С, may, by means оѓ 
the switch a,, be directed through the primary 
p, of the triad T or through the equal compen- 
sating coil bj. When ni Ci TNC is being deter- 
mined, both C, and C, flow through their res. 
pective primaries pı, pz of the triad in the proper 
relative directions, the common secondary s 
being joined as shown to the commutator and 
thence through а resistance to the galvanometer. 
When C, alone is being determined, C, is de. 
flected through its compensating coil b,; simi- 
larly when C, alone is being determined, C, is 
deflected through bı. The mutual inductance 
of р, and s was 00000485 henry, while that of 
p, and s was 0:000291 henry, which bear the 
same ratio to each other as л, to na that is, as 
1 to 6. 

The points marked F in Fig. 1 represent the 
terminals of the single loop of insulated wire 
wound round and close to the transformer core. 
When the flux wave is being obtained these are 
connected direct to the commutator, and thence 
through & suitable resistance to the galvano- 
meter. 

By means of the key K either the flux lea is or those of апу of 
the secondaries of the different mutual inductances can bo con- 
nected with the commutator s3) as to obtain the corresponding 
wave trace. 

A glance at Fig. 1 will show that the true primary current is 
less than the measured C, by the small current by which E, is 
determined. To correct for this (if correction is necessary) wo 
subtract from each galvanometer C, reading an easily determinable 
fraction of the equiphase E, galvanometer reading. A similar 


‚ correction has to be applied to the C, readings ; but in this case the 


corrections have to be added. The galvanometer readings for 
О, + n,C, have also to be similarly corrected, and in this case the 
corrections are of great importance, as the U, correction is affected 
by the factor n, and the C, correction by the factor n,, and both . 
corrections are approximately in the same phase. 


E 
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5. For the present Paper three separate sets of connected trans- 
former quantities were determined: These аге shown graphically А NEW AUTOMATIC METHOD OF STARTING 


in Figs. 2, 8 and 4 for different loads, and in the original Paper the MOTORS.* 
harmonic expressions are obtained by methods elsewhere explained.* 
In addition to the sets of related waves, there is, in each of the BY DR, MARTIN KALLMANN, 


three diagrams, an area very similar to the well-known hysteresis | 


indicator diagram. In the present case these closed curves were А Ар ; : s : 
obtained by plotting the йат as ordinate against the corresponding | resistances, similar to those used in conjunction with Nernst lamps, 
value of the magnetising current turns, i. e., n,O,--n,C,, as abscissa to the starting of motors, and describes various forms of thes 
for a complete period. resistances, as made by the Allgemeine Elektricitüts Gesellschaft. 
Thus the area enclosed (А say)is These resistances are called variators," though the properties of iron 
1 71 seem unlikely to lend themselves to the starting of motors. When 
| (n,C, +n,C,)dF iron is heated to a dull red heat, its resistance is about eight times 
s ad ibat which it has when cold. At BE sight it would almost в 
. : uo if this property were the reverse of that required in a material for а 
where T is the period, and this integral can be shown to be equal to ede : я 8 : ian an aniiahle 
(Ше total oore loss par cyclo duc о do ili hvstérosis and eddy 1 (s | Starting resistance; but this is not the case if tho design is suitably 
as follows :— 
Neglecting rc? losses, the energy entering the transformer on the 
primary side in any element of time dt is eC,dt, where e is the back 
E.M.F. due to variation of the flux ; and as 


US 
n 465 
dF 


this energy is equal to nC 4746 


Similarly, the energy leaving the transformer on the secondary 
side in the same element of time dt is equal to 


аЕ 


The present Paper contains an account of the appheation of iron 


hence in the time @{ the transformer absorbs energy to the amount 
l dF 
NC +n, C,) dt 
(Git mes dt^ Fia. 1. Fid. 2. 
so that in one cycle, of duration T, the energy absorbed is equal to | DIAGRAM SHOWING CONNECTIONS or CONNECTIONS OF MOTOR AND 
г+т dF REsISTANCE To MOTOR BY MEANS RESISTANCE TO STARTING 
| (n,C, nC) % dt = area A. OF A STARTING SWITCH. SWITCH. 
; | 


"V It is easy to show that when n. Ci T n3Cs and Е are expressed in arranged, for the rate at which the iron heats can be made to be 

топоз О very great, and as soon as it is hot it cools again automatically, 

nC, + 1202 mj sin (wt - uj) +m, sin 8(w£ — из) +m, sin 6(wt — us) + &., | owing to the reduction of current which is caused by the gradual 

F=f, sin (ut — Gi) +f, sin 8(ut — Ge) +f, sin 5(ut — G5) + Ke increase of the back E.M.F. of the motor. Two methods are, there- 

1 17 *73 3775 5 Шш fore, available, the first of which consists in giving the resistance 

the integral or area A, and therefore the total core loss, in ergs, per | a preliminary heating before switching on the motor, and the second 

cycle is equal to mr: um an arrangement E the design that the time required 
: ; : to heat the resistance is very short. 

xim fi вір (hi ш) + 8m;f z sin B(Ps — py) + 5т, 7, sin 5(P,; — us) + Ao.], A start was made on 885 such as are used in Nernst lamps, 

which, when divided by 10’T, where T is the period, gives the total | and they were made of a size to carry as much as 5 amperes. For 

power lost in the core in watts. heavier currents several were put in parallel, and this has the obvious 

This form of expression has the advantage of giving separately | advantage of allowing a resistance of any required amount to be 


built up out of 5 units. It is и 

: to use a heavier form of construction by em- 
TATTA PI 
TAN WA NEN 
an 


ploying stouter wire or iron strip; but this leeds 
to serious sluggishness, which is fatal to success. 

Fig. 1 shows the simplest arrangement with 
an ordinary starting switch. The resistance 
7 is placed in series with the armature of the 
motor and is controlled by a double-pole 
switch. In the first position, when the switch 
rests on the contacts 1, 4, the motor is out of 
circuit; in the second position, 5, 2, the 
resistance or variator is put in circuit, and, 
being able to withstand 220 volts, it instantly 
reaches а red heat. When the switch rests 
on the contacts 8, 5, the armature of the 
motor is switched into the circuit in series 
with the variator, the temperature of which 


50 


p 
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TIN I è Р | B 
ZA A (ЖУ Bw ee age gradually falls as the motor gets р 
y 5 е The switch is then placed on contac 

ur \ м | | A] Ny WIEN E and the motor receives the whole applied volt- 

T age, the resistance being cut out. Fig. 2 shows 
| | | tT 


a very similar arrangement without any pre 

liminary heating of the resistance, and in 

Fia. 4,—Transrormer Ртлавлм. FuLL Inpuctive Loan: Power Facron = 0773, many cases this works perfectly. equi 
Perion = 001835 Src. this scheme is capable of all sorts of variation 
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Current-turns (abe ) 
Flux = 101 


Obviously 
and extensions ; the resistances can be 
| in groups, either in series or in parallel 
the power absorbed by the iron by means of the harmonies of The device adopted for the purpose of making these resistance: 
different orders, and from the analytic expressions for E.M.F.s and | work automatically may be described as follows. А constant ji 
currents we can also obtain for the different orders of harmonics | sistance is placed in series with the variators, and this serves 


the input, output and copper losses. keep the rush within proper limits. The variators themselves u 

„Wave T j relay which сш 
Wave Tracer and Analyser,” Phil. Mag., Nov., 1903. *' Variation | them out in two steps. This is explained ig. 3, whe 

of Magnetic Hysteresis wit Frequency,” Phil. Mag., Jan., 1905. Expe- | — ——- р p y Fig. 8, where 


ditious l'ractical Method of Harmonic Analysis," Phil. Mag., Jan., 1900. * Abstracted from the Klektrotechnische Zeitschrift. 
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moment of starting all the variators from 2 to 9 are in series with 
the motor. The coil: of the relay receive so much current that the 
eore, 11, is raised until the contact-piece, 18, touches the contact- 

14. ‘This cuts out the variators from a to b. As the voltage 
on the motor rises still further, the core, 11, pushes up the movable 
contact piece, 14, until the lower armature, 19, makes contact with 
16 and 17. This has the effect of cutting out tho variators entirely. 
The arrangement here shown can be varied in many ways, and 
the device has been placed upon the market in different forms, 
adapted to meet the circumstances of particular cases; but 
the general principle, shown in Fig. 8, is incorporated in all 
of them in some shape or another. The resistances are usually 
mounted in glass bulbs filled with hydrogen; a single resistance 
will carry as much as 6 amperes and 100 volts. A small one, 
very similar to those used with Nernst lamps, will carry about 
1 ampere at 50 volts, and has the advantage of low heat capacity ; 
but for & 2 kw. motor, 40 would be required, and this makes them 
too small for the general run of practical work. Larger wires have 
therefore been used up to a diameter of 0:5 mm., and resistances have 
also been made of iron strip. Other forms have been designed to 
carry heavier loads. In this case bundles of iron wires are wound 
on a very light triangular framework of incombustible material, as 
many as nine wires being in parallel with one another; they are 
fastened to the support by a kind of cement. In this way it has 
been possible to make а variator taking а load of 1 kw., but, of course, 
it was only possible to carry this for a few seconds. Still, with re- 
sistances of this type, a bright red heat is possible for several hundred 
hours, and no kind of disintegration is noticeable in an atmosphere 
of hydrogen. In fact, it seems that the effect of this temperature on 
an iron wire is less than that produced on a carbon filament run at 
its normal temperature. Curves have been made showing the 
current taken by a motor when started by one of these devices. The 
motor settles down to its normal state at full load within five seconds 
of the start, and the rush of current at the moment of switching on 
the pressure is easily kept within suitable limits. It is possible to 
determine the magnitude of the rushes of current during the initial 


Fic. 3.— AUTOMATIC ACTION or A RELAY CUTTING OUT THE RESISTANCE 
IN Two STAGEs. 


stages by carefully watching the ammeter; but the best method 
would undoubtedly be to employ the oscillograph. Quite apart from 
these accurate methods, however, it may be said that such rushes have 
no effect on the apparatus and that the steadiness of the lights in 
the immediate neighbourhood is practically unaffected by the start- 
ing of the motor. 

The present plan is to use a constant resistance in series with the 
motor and variators for the purpose of stopping the rush until the 
variator has had time to heat. The constant resistance need be 
only of comparatively small size, whereas the variators will do the 
main part of the work. An advantage of this method lies in the 
easy adap'ability of the system to different cases; the separate 
elements composing а resistance would probably merely require to 
be rearranged in order to be able to deal with the requirements of a 
totally different case, and by grouping them either in series or in 
parallel, or partly in series and partly in parallel, it is evident that 
the adaptability of the method is very great and the whole cost very 
small. 

Iron has, moreover, a high specific resistance, even at low tem- 
peratures. It is twice that of constantan or manganin. Butiron is 
used in these resistances at а red heat, and has in this state а re- 
sistance which is 8or 10 times that which it has when cold. Ап iron 
wire having & cross-section of 1 sq. mm. and 1 metre long will 
have а resistance of more than an ohm when red hot; this is about 
the same as the resistance of mercury and more than twice that of 
rheotan. In so far as economy of material is concerned, iron would 
geem to be about the best tbat can be had. It might be thought that 
if iron were frequently heated to & red heat it would be gradually 
disintegrated ; but this is not the case if the heating is done under & 
vacuum, or, better still, in an atmosphere of hydrogen. Under 


these conditions it will outlive the life of а feebly glowing carbon 


filament. 


A GENERATOR FOR SPARK TELEGRAPHY.* 
BY P. VILLARD. 


The sparks used in wireless telegraphy are usually obtained 
either by an inductorium or by an alternating-current transformer. 
The former method is of very limited power output, and the second 
has the inconvenience of giving too many sparks and thus wasting 
energy. A method to reduce the sparks in number from, say, 80 or 
100 per second to 10 or less per second, has recently been described 
by M. Blondel.t It consists in having the secondary circuit of the 
transformer slightly out of resonance with the alternating current, 
so that beats are produced ; and thus the sparks may be reduced in 
number till there is, say, only one every 10 alternations. In this 
method the regulation must be very precise. The same problem 
may be solved in an easier way, however, which renders the dis- 
charges of a rarity mechanically determinable. 

- The method consists in the use of a special alternator. The 
armature is fixed and carries two bobbins, and the field-magnot 
rotates inside it. This field-magnet is shaped somewhat like the 
letter H, and presents four poles of alternate sign arranged in two 
close pairs, one pair diametrically opposite the other.. During 
nearly a half-turn these poles do not pass in front of either bobbin 
and the losses reduce to those in tho sheet iron of the stator. All 
the driving power is spent ір a small fraction of а turn. Tirst one 
pole passes before a bobbin and produces therein an E. M. F. of, say, 
+E, then a second pole replacing the first produces an E.M.F. of 


— 2E, and finally this latter pole in leaving the coil induces +E. 
Thus each period is composed of three alternations, of which one is 
double either of the others. In the figure, U, is the oscillograph of 
the tension in open circuit or of the current through ohmic resistance. 
By aid of а transformer it is easy to arrange that each period gives 
one spark, and each spark is always in the same sense. If a con- 
denser is in the secondary of the transformer, discharging itself 
through a spark-gap, the current and potential curves are as shown 
at I, and Ui. 

Measurements made by the oscillograph show that the maximum 
voltage is three times the effective voltage—double that which 
occurs with ordinary alternating current. The experiments in tho 
laboratory, as well as those in the field, have shown that the 
machine described is much more efficient, especially in the indirect 
method of coupling to the antenna, than the induction coil. 


A —————— ——————— €" "ÀJ 
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Electric Power Tariffs.— In a recent issue of Cassier's Maga- 
zine there appears an article on this subject by Mr. C. S. 
Vesey-Brown. Tables are given showing the comparative 
rates charged for motor power, under varying load factors, by 
various electric power supply authorities in several countries. 
In the case of a 15 H.P. motor, and 30 per cent. load factor, 
the average of the prices given is for Switzerland 0°955d., 
Canada 1:22d., India 1:29d., Africa 2°4d., Great Britain 1:144. 
An analysis is also made of the methods of charging for power 
in Great Britain. 


* Abstracted from the Comptes Rendus. 
+ The Electrician, August 2, 1907, р. 642. 
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SPECIFICATIONS FOR STREET LIGHTING. 


IN this country little trouble has been taken in regard to 
specifications for street lighting, because, generally speaking, 
street lighting is carried out by local authorities themselves 
and where а company has been responsible some general 
agreement has been reached that lighting by a certain clas 
of arc lamp, with lamps spaced a certain distance apti. 
gives the required result. In America, however, matters 
have been chiefly in the hands of companies, aud specifica 
tions have been more in evidence; and, since requirement: 
have hy no means been always clearly stated, there has he 
a certain amount of trouble. Not so very long ag" there 
was a controversy in an American town because à contrart 
for public lighting specified that arc lamps of standarl 
2000 c.p. were to be used. Originally open-type a. 
lamps were installed in this town, but later оп these wele 
replaced by enclosed are lamps giving a candle-powe! d 
something like 300. After a time the officials sudden! 
awakened to the fact that the illumination was not > 
good as it should be, with the result that, after consultins 


the contract, they claimed a candle-power of 2,000 from 
each lamp. When the case went to arbitration the fallacy 
of 2,000 c.p. from a 10-ampere lamp was soon demolished; 
but the case served to show that the subject of street light- 
ing, a8 between electric lighting companies and consumers, 
was in a rather chaotic state. 

It is a little difficult for any really satisfactory basis to 
be arrived at on which an electricity supply authority 
can supply light for street lamps. The old basis of 
supplying energy is insufficient. A simple course, no 
doubt, is for the consumer to select the type of lamp and to 
test a certain number of the lamps in a laboratory to see 
if the photometric result, judged by candle-power in certain 
directions, comes within the guarantee; but this method 
gives no check on the subsequent working of the lamps, or 
upon the efficiency with which they are trimmed and gener- 
ally looked after. What is really required is a definite illumi- 
nation in the streets, and that such illumination shall not 
fall belowa certain minimum ata point midway between any 
two lamps, and, therefore, that the variation of illumination 
from maximum to minimum shall not be excessive. The last 
point is, of course, fixed once for all by the type of lamp 
and the distance at which the lamps are spaced. The actual 


minimum may be made subject to measurement. There is, 


however, some difficulty in making satisfactory measure- 
ments of low illuminations, such as are likely to occur as 
minima. If illumination measurements are to be adopted, 
it will probably be better to. make such measurements 
coinparatively near to the lamp under test, the minimum 
illumination being deduced if required. In any case, a 
good deal of care is necessary in such measurements, 
because an arc lamp is by no means a very steady source 
of illumination, and, therefore, measurements, if not fairly 
numerous, might give results considerably above or below 
the actual time average. | 

As Streets Committees are likely to be more stringent in 
iheir requirements as to street lighting in the future, the 
recommendations recently made by the National Electric 
Light Association (U.S.A.) are of some interest. The 
Association specifies that, with lamps spaced 200 ft. up to 
the somewhat unusual distance of 600 ft. apart, the mean 
illumination of an individual lamp should be measured at 
the height of the observer's eye and perpendicular to the 
rays at some point not less than 200 ft. nor more than 
300 ft. from the lamp, this distance being correspondingly 
less with smaller units of light. The lamp under test is to 
give a mean normal illumination at the test point not less 
than the illumination given by a stationary standard incan- 
descent lamp of 16 с.р. at one-tenth the distance, and the 
unobstructed mean normal illumination must not be less 
at shorter distances than at the point of test. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, poet 
free, ^p receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
yes 


Electricity in Mining. By Sypxry F. WALKER. (London: Harper & 
Bros.) 9s. net. 


This book has been written with the object, we understand, 
of giving the mining engineer and those connected with mines 
a practical view of the application of electricity, and with this 
object in view the author has collected together an amount of 
useful information in a very general way which may prove of 
service if properly applied. 
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The first chapter of the book is devoted to explaining what 
electricity is. The whole of this chapter, as regards its prac- 
tical value, might as well have been left out, as it only tends 
to create confusion in the mind of the reader. The following 
chapters dealing with definitions, units, &c., are useful to some 
extent, but a certain amount of subject matter is introduced 
which again would have been better left out from a merely 
elementary book, which this evidently is. As an example, on 
page 15 the author, in describing the effective value of pres- 
sure or current, makes the following statement: ‘Stated 
accurately the effective or virtual pressure or current is the 
square root of the mean of all the values of pressure or current 
for а half-period," whereas the mean squares are, of course, 
what is intended. 

On page 191 the author gives the square root of 3 as 1:71 
instead of 1:732, and it would have been very much better if 
he had worked out examples of calculations embodying those 
formule, во that the engineer could have seen at a glance how 
to apply the information given. 

A number of diagrams of connections of various types of 
continuous-current and alternating-current generators are given. 
These are very liable to confuse the ordinary reader, and it 
would have been better if the author had used proper outline 
drawings of the generators showing the positions of the wind- 
ings and the method of coupling up. No doubt the author's 
idea throughout his book has been to explain various phe- 
nomena in a popular manner, which may account for the popular 
description, 1n dealing with the relative advantages of copper 
and carbon brushes, of the “© current being poured through the 
coils of the armature." Similarly, the general notes re com- 
mutation, whilst of value to some extent, could be better 
understood by reference to a standard text-book on the sub- 
ject. Taking the book generally, it would have been far botter 
if & great deal of the introductory matter had been very 
greatly condensed, or omitted altogether, reference being given 
to standard text-books on the subject, and if the author had 
devoted himself to describing in a practical way the best 
methods of applying the different classes of machinery, both 
underground and on the surface. 

With regard to switchboards, there із a great deal of 
information given, but after reading through the whole 
chapter one is left entirely in doubt as to which is really the 
best type of switchboard to adopt, and the same general 
remarks apply to starting gear. ‘be mining engineer wishes 
to know whether he should use open switches, at what voltage 
open switches should not be used, and the relative advantages 
of oil-filled switches ; also fuses against an overload, and also 
time relays. But whilst a scanty description is given of these 
different classes of apparatus no definite advice is given as to 
which should be adopted under varying circumstances. 

Dealing with cables, there are several well-known methods 
of suspension of cable in shaft and underground, but there 
again the reader is left without advice as to the class of cable 
to be used. The author proposes that main shaft cables should 
be unarmoured. This advice could not possibly be adopted 
where heavy cables have to be used in the shaft, as the mere 
weight of the cable without the armouring would necessarily 
ruin it, and the proposal to use wood boxing from top to bottom 
of the shaft is a method of fixing which is strongly objected to 
by some colliery owners on account of the risk of fire, and all 
those acquainted with colliery work must know how very 
serious a fire in the shaft would be, particularly a shaft which 
is timbered. 

A table giving the carrying capacities of cables, both in am- 
peres and horse-power, for continuous and three-phase currents, 
would have been of great practical value, but this has been 
omitted, and the formule with regard to heating—whilst they 
might be applied by some people—are not of a sufficiently 
practical nature to be of sorvice to the ordinary mining engineer. 

Dealing with gencrating machinery, the reader is also left 
in hopeless confusion as to what class of machinery to put 
down, or the number of units to be adopted. Several illus- 
trations are given of high-speed engines and a very casual 
reference is made to slow-speed engines. The author then 
deals with petroleum engines, the Diesel engine and other 
types which are very little known. 
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The chapter devoted to pumping machinery has evidently 
been written without a recent knowledge of the subject. 
Three types of pumps are described—viz., the three-throw 
ram pump, which is stated to have a maximum efficiency of 
66 per cent.; the centrifugal pump, stated to have an effi- 
ciency varying from 70 to 86 per cent.; and then the high 
speed differential буре of pump is described, which is also 
supposed to have an efficiency of 90 per cent. Anyone con- 
versant with the efficiencies would know that there is no typo 
of pumping machinery so efficient as the slow-speed three- 
throw pump if properly constructed, and there are many work- 
ing instances of well designed three-throw pumps and motors 
for high lift having a combined efficiency between the input 
into motor terminals апа the water horse-power of over 80 per 
cent. and with a volumetric efficiency of 97 per cent. In deal- 
ing with centrifugal pumps, the author should have explained 
that the efficiency varies greatly with the head and quantity of 
water which the pumps have to deliver. Pumps for small 
capacities and high heads are necessarily uneconomical, whereas 
with large capacities and smaller heads the efficiency rises very 
greatly. Itis a pity that the author did not put himself in 
communication with the leading firms manufacturing pumping 
machinery before compiling these chapters. | 

The information in connection with haulage is also equally 
vague, and the illustrations given of haulage gears, particu- 
larly of the friction clutches—of which only one example is 
shown, and that very badly—are misleading. The formula 
given for calculating the horse powers required for main and 
tail and endless rope haulages is approximately right under 
certain circumstances, but the author should have explained 
how this formula would be greatly varied by uneven roads, 
small tub wheels, and also crooked roads. Generally, this 
part of the book-—which certainly deals with a subject of the 
greatest interest to the mining engineer—requires very careful 
revision and extension to be of real practical value. 

The chapter dealing with coal-cutting is also very much 
condensed, The author should have given some actual results 
obtained from coal-cutting machinery in different classes of 
seams, and under different conditions, with the savings. Many 
examples of this could be obtained from the leading builders 
and users of coal-cutting machinery. 

А chapter is devoted to winding, but the illustration which 
is given of the Zollern winding gear represents the gear with 
the accumulator switches, which have now been discarded in 
favour of the motor-generator, so that this illustration is out 
of date. Generally, this cbapter requires considerable exten. 
sion, and many more illustrations of modern winding gears 
included, to be of practical use, and, in addition, the author 
would be well advised if he regarded electric winding not only 
from a scientific standpoint, but also from the commercial 
possibilities. 

Taken generally, the book has merits, as it is an honest 
attempt to collect together as much information as possible, 
but in a very condensed form, and the book will be found of 
use to à good many readers. 


The Application of Graphic and other Methods to the Design 
of Structures. By WILLIAM W. F.PurLEN. 2nd edition. (Man- 
chester : Technical Publishing Co.) 5s. 


After a short introductory chapter on the graphic solution 
of equations and some useful hints on drawing, the author 
expounds at length the theory of bending, and shows its prac- 
tical application in a great variety of well-chosen examples, 
many worked out numerically. Other chapters deal with the 
theory of counterbracing, maximum bending moment with 
moving loads, design of a plate girder, stability of masonry 
structures, masonry and metal arches, the theory of structures 
containing redundant members, effect of wind pressure, &c. 
The work is an admirable example of clear and concise writing, 
and as it is, moreover, thoroughly practical throughout, it can 
be confidently recommended. 
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High-Frequency Currente. Ву H. EvzixN Crook. 
Bailliere, Tindall & Cox.) 78. 6d. net. Pp. xx., 206. 
This book gives a useful résumé of the methods of produc- 
tion of the high-frequency currents uscd in medical practice, 
with an account of their physiological effects and therapeutic 
uses. Works on high-frequency currents in English have 


(London : 
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been few in number, and for the most part they have been 
vague and unsatisfying upon practical points. The effects of 
high-frequency currents upon the human body in health and 
in disease are difficult to understand, and although these 
currents have been extensively employed it is still not easy 
to form a clear estimate of their value. In general their 
application has been found useful in various conditions of 
general debility, and it appears that they have a selective 
influence upon the heart and the blood-vessels, tending to 
strengthen the circulation when carefully employed. The 
spark discharges of the high-frequency apparatus are also 
useful where a mild cauterising effect upon the surfaces of the 
body is required, and this cauterising effect can be very finely 
graduated to suit different classes of cases. The book may be 
read with advantage by those who are interested in the sub- 
ject, for it gives a good account of the instruments and appa- 
ratus used in producing high-frequency currents. The latter 
part of the work, dealing with their therapeutic action, is 
largely а compilation from the writings of others. 


HOW TO FIND THE DIAMETER OF А CABLE COM- 
POSED OF А NUMBER OF SMALL WIBES. 


BY H. LUCKIN. 


When reading through specifications for electrical contracts 
one often finds that the motor or switchboard terminals or 
sweating sockets are to be arranged to suit certain cables which 
are not quoted in the usual pocket-books and cable lists, and 
consequently it is a matter of some difficulty to find the dia- 
meter of the cable over the bare copper, and, as this has to 
be found before the terminals can be drilled, it is as well to 
have an easy method of determining this diameter. 

The writer has found the following formula very useful in 
solving the difficulty :— 


p- 
Therefore D=d Inc, 


where D = diameter of cable over tare copper, d = diameter of 
one wire, n=the number of wires, c=constant to allow for 
clearances between wires owing to wires being round 21:33. 

Take, for example, a 61/14 S. W. G. cable. This, as everyone 
knows, means a cable composed of 61 strands of No. 14 S. W. G. 
wire. Then, by making use of a wire-gauge table (to be found 
in almost any pocket-book), it is found that the diameter of a 
No. 14 S.W.G. wire is 0:080 in., therefore the formula will 
then read D —0:080 in. /61 х 1:33 

г. 0 = 0:080 in. /81 

г. 0 = 0:080 in. x 920 72in. 
Therefore the diameter of а 61/14 S W.G. cable over the 
bare copper is 0 72 in. 

In this case it will be seen that the writer has taken a cable 
which can casily be checked up to any cable list. 

As nearly all cables are composed of either 8, 7, 19, 37, 61 
or 91 wires, tho formula can easily be carried a step further, 
for J/nx1:38— 2 for 3, 3 for 7, 5 for 19, 7 for 37, 9 for 6l 
and 11 tor 91 wires per cable. Then if we tako a 37/14 S. M. G. 
cable all we have to do is to multiply the diameter of s 
No. 14 S. W. G. wire by 7 (as there are 87 wires) to get the 
diameter of cable over the bare copper—t.e., 0 080 in. х! 
— 0:56 in. 

This cable, again, is a size that can Le easily checked to any 
cable list, such as Messrs. Glover's, as the writer is well aware 
that it does not do to take any and every formula on trust, and 
one likes to check the said formulie before making use of them. 


P MEUS 20 
d^? х xnxc-.. 
4 4 
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RESISTANCE COILS AND COMPARISONS.* 


BY С. V. DRYSDALE, P. sc. 
(Continued from page 991.) 


Summary.—The author gives & survey of resistance coils, showing 
their evolution up to the present time and the methods used in accu- 
rate measurements of resistance. Results of tests on a number of resist. 
ance-alloys are given. The desirable features and temperature compen- 
sation of resistance coils are then discussed, and the author describes 
attempts which he has made at compensation by electro-depositing films 
of suitable thickness of certain metals on the resistance wires. In con- 
clusion, the methods of standardising coils and bridges are considered, and 
a modified form of Carey Foster bridge, due to the author, is described. 


Desirable Features of Standard Coils.— The ideal standard resis- 
tance coil should have, in as high degree as possible, the following 
characteristics, which are arranged roughly in order of decreasing 
importance :— 

1. Permanence. 

2. Freedom from, or protection from, corrosion. 

8. Low and uniform temperature variajion. 

4. High and constant insulation. 

5. Independence of atmospheric humidity, &c. 

6. Large current-carrying capacity. 

7. Easily maintained at constant temperature. 

8. Admit of exact determination of temperature simultaneously 
with the resistance determination. 

9. Freedom from external thermo forces. 

10. Freedom from appreciable inductance or capacity. 

11. Terminals of definite aud convenient form and equally suited 
for bridge or potentiometer work. 

12. Simple and robust in construction and easily adjusted. 

If we examine oach of the forms which have been above described 
with these criteria in view we find that most of them fulfil con- 
ditions 1, 2, 4 and 5 very well, but the remainder only partially or 
imperfectly. In no case is condition 8 well satisfied from the point 
of view of an accurate standard. With the exception of manganin 
standards, the temperature coefficient of most other coils is of the 
order of 0'025 per cent., or 250 parts in a million for 1°C. Hence, 
for measurements to an accuracy of one part in a million, which is 
fairly easily attained in the electrical measurement, the tempera- 
ture must be known to one 250th of a degree, and ought to be 
kept constant over the whole coil for some minutes at least to 
within thisamount. Manganin coils have, of course, a much lower 
temperature variation, but this is offset by the fact that the law is by 
no means linear, and the inconvenience of this, coupled with the 
fact that the standardisation is usually only carried out at two 
temperatures and thus does not define the curve, largely discounts 
the advantage. The temperature coefficient of manganin wire is as 
a rule about 0:0085 per cent. at zero, 0:002 per cent. at 15°C, and 
falls to zero about 85° to 40°C. 

Few of the British patterns of standard coils are satisfactory from 
the point of view of carrying capacity and dissipation of heat. An 
exception to this is Prof. Burstall's coil, but this has employed 
platinum silver withits high temperature variation. The manganin 
coils of the Reichsanstalt are certainly the best from the point of 
view of carrying capacity combined with low temperature variation, 
but Dr. Rosa and Mr. Babcock} have just found them to be some- 
what seriously affected by variations in the humidity of the air, 
owing to the expansion of the shellac coating when damp. 

The determination of the temperature can rarely be made with 
sufficient accuracy, in fact, in all but manganin coils the determina- 
tion of the temperature is the most troublesome and unsatisfactory 
part of the work, T and greatly increases the length of time necessary 
for standardisation. This is due both to the want of uniformity of 
temperature at various parts of the coil, and to the difficulty of 
getting sufficiently accurate thermometers. Where accurate tem- 
perature measurement is required, it is undoubtedly best to measure 
it electrically by the resistance of а platinum or other wire wound 
close to the working wire over its whole length, as has been done by 
the writer and by Prof. Burstall. 

The design of the terminals has rarely recived sufficient attention. 
Not only should they be of sufficient section for their temperature 
variation to have negligible influence, but they should be such that 
the contact with the bridge blocks is always of the same definite 
character. Again, in order to provide for both bridge and poten- 
tiometer measurements of the highest accuracy, each terminal 
should have three contacts, one serving as an electrode for the 
passage of the current, and the other two (which should be 
symmetrically placed with respect to the first) being employed 


* Paper read before the British Association at Leicester, August, 1907. 

t“ The Variation of Manganin Resistances with Atmospheric Humidity,” 
by E. B. Rosa and H. D. Babcock, Am. Phys. Soc., Washington, April, 
1907 ; The Electrician, L1X., p. 339, 1907. 

+ See also Dr. В. T. Glazebrook, Phil. Mag., pp. 410-416, Oct., 1900. 


alternatively as potential contacts. Of these two one should have 
а terminal of definite form for the reception of а potential wire, 
while the other should be а mercury contact. Care should be taken 
in the shaping of the terminals and lugs so that the points of entrance 
and exit of the current, and between which the P.D. is derived, are 
always the same, and so that the stream lines or equipotential sur- 
faces are unaffected by small variations in the connection of the 
leads. The resistance of the potential contact must also be less than 
one millionth of the bridge ratio coils, and a small current taken 
from them should not appreciably distort the equipotential surfaces. 
Lastly, no therrao forces should be introduced by them. 

The only coils in which this question has been studied are those 
of the Reichsanstalt, but in none of them have all the conditions 
been fulfilled. In coils of 1 ohm and upwards three patterns are 
made by the Reichsanstalt, one with plain mercury contacts, the 
second with two screw terminals and one mercury contact on each 
side, and the third form which is considered the best, in which there 
are mercury and screw main contacts, and separate potential 
terminals, The two main contacts are in quite different positions 
and would give a different stream line distribution, while in bridge 
working the only convenient way is to use the potential terminals 
as current terminals and vice versa. Of course the variations due 
to these causes are extremely small іп a 1 ohm coil, and there is the 
well-known reciprocal relation between the current and potential 
terminals in a network, but in the coils of lower resistance such as 
the 0°01 ohm standards we have the anomaly that the current 
terminals are the right gauge for the bridge, while the potential 
terminals cannot be connected to it without the use of wires 
clamped in terminals, while if the current and potential terminals 
are interchanged the latter are unsuitable for carrying a large cur- 
rent. The diagram Fig. 164 shows the connections used at the 
Reichsanstalt for such coils, and that this construction of coil is 


Fic. 164.—CoNNECTIONS OF REICHSANSTALT BRIDGE FOR Cois 
WITH SEPARATE CURRENT AND POTENTIAL TERMINALS. 


both inconvenient for connection and productive of many possible 
errors. In all bridge measurements the ratios should be connected 
to the potential terminals, and these should therefore be made of 
the correct gauge for the bridge. 

The question of thermo forces is also of some importance, princi- 
pally on account of convenience rather than of accuracy in testing. 
From this point of view manganin is undoubtedly by far the most 
perfect material, as its thermo E.M.F. against copper is only about 
1:4 microvolts per degree. Especially troublesome from this stand- 
point are the nickel alloys, such as constantan. Fortunately the 
thermo forces which come into play in testing are only differential 
ones and are due to temperature differences between the junctions. 
These may be set up by Peltier effects, but are principally due to 
conduction of heat across the bridge from the hot tank to the cold 
tank when testing temperature coefficients. 

The greater number of the above requirements will probably be 
met by an open wound coil of incorrodible or suitably protected 
alloy, with as low a temperature variation as possible, which may be 
secured by suitable compensation ; while thermo forces must be 
kept down, either by selecting an alloy of low thermal force against 
copper, or by making provision for keeping both junctions at the 
same temperature. This is in accordance with the opinion of Kir- 
choff in his letter to the B.A. Committee (1862) in which he says 
*In choosing the metal or alloy of which the normal standard 
and the copies are io be made, care must undoubtedly first be taken 
that the resistance is as unalterablo as possible for one temperature. 
It is undoubtedly desirable that the resistance shall not vary rapidly 
with the temperature. Thisis, however, not very important provided 
that the temperature of the wire can be accurately observed at any 
moment. To satisfy this condition the wires must not be coiled 
upon cylinders, but fastened so that for the greater part of their 
extent they lieclear, and hence rapidly assume the temperature of 
the surrounding air, or of the non-conducting liquid in which they 
may have been immersed." 
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The convenience, however, of very low temperature variation is 
so great that the writer has felt it worth while to give special 
attention to it, and has experimented with three methods of com- 
pensation, which may be described as series, shunt or compound 
compensation respectively. In the first of these, due originally to 
Prof. G. Forbes,* who made use of the negative coefficient of car- 
bon, two wires of positive and negative coefficients are joined in 
series with suitable proportions. The shunting method has already 
been described, and has the advantage of having no joint in the 
centre of the coil, In both these methods, however, unless special 
precautions are taken to bring the two wires close together over 
their whole length, trouble may be experienced owing to stratifica- 
tion of the liquid, and hence the idea has been conceived of simply 
electroplating a wire of negative temperature coefficient with a pure 
insoluble metal, thus protecting the wire, compensating its coefficient, 
and eliminating stratification at one operation. 

Theory of Compensation.—The temperature variation of a metal 
or alloy may be represented by the expression r=7, (1+at+ bt); 
or, more conveniently, in the form r=r, {1+ a(t—6)-+-b(¢ - 6)*}, 
where 0 is the mean working temperature at which it is desired to 
adjust. Hence, the rate of change of resistance at any temperature is 


e rila--3b(— 0) and бт ire. 


Consequently for two coils in series we have 
9+7 9 = Re, И 
{а + 2b(t - 0)} ro + fa + 2b'(t = 0) ra= 17 55 


2516 4 20 79 e 
When k is very nearly equal to 0 
70 + 7'9 = Re, 
arg Hr ©, 
1 &R 
2 o0 
èR 


ГА 
For d to be zero 92 =, from which 
ot 79 а, 


bro cbr о 


Onder these conditions the coil will have no temperature coefficient 
at the point considered. 


If in addition 1 the third equation will be simultaneously 


satisfied andthe compensation will be perfect for all temperatures. 
The theory of compensation of a coil is very similar to that of 
achromatic lenses, except that the dispersion which is analogous to 
the temperature coefficient is here negative for one of the compo- 
nents. In lens combinations we may achromatise for two lines in 
the spectrum which is somewhat similar to satisfying our first 
conditions, and this gives us what is called an achromatic com- 
bination. If, however, we select our glasses so that the variation 
of refractive index is of similar form in both components we obtain 
an achromatism of a higher order, and the combination is termed 
apochromatic. Coils may be termed compensated or hyper- com- 
pensated according to whether the one or both equations аге fulfilled. 
For shunt compensation we have 


LI .1.1 
Ror?’ 
and 1 éR_1 R, 1 eR 
R? ot r & ri bt’ 
from which we find that for compensation 
r а b V 
=-- and =, 
T а а a 
as before. 


The compensation by deposition is of course equivalent to shunt- 
ing, and the amount of metal required can be easily calculated from 
the formula 


m ap A’ 
where a, p and & are the temperature coeflicient, specific resistance 
and specific gravity of the material respectively. This enables us 
to calculate the number of coulombs required to give the necessary 
deposit. The coil is adjusted high by the calculated amount and 
the metal deposited until the correct resistance is reached when the 
temperature variation is automatically corrected. 

Experiments were first made with gold and platinum оп а wire of 
I, 1, having a negative temperature соећісіепі of 0:0029 percent. On 
calculating it was found that the weight of gold required was only 
1/1,400th of that of the wire, which was insufficient to cover it. 


* Compensated Resistances.“ G. Forbes, Jour. Soc, Tel. Eng. and 
Elec, Vol. XIII., p. 185, 1884. * 


Of course, this was of no importance as far as compensation was 
concerned, but the protective effect was done away with. In the 
case of platinum the weight should be 1/240th, which is ample for 
covering, but although a plina bath on one of the most approved 


formule was made up by Mr. Field it was found difficult to get a 
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Ета. 17.— NRW Stanparp Сои, One-third full size. 


sufficiently thick oovering, and the platinum in the bath soon went 
into the colloidal form and refused to deposit. On looking at the 
results of Messrs. Dewar and Fleming, nickel appeared to be suit- 
able on account of its high specific resistance, permanency, and the 
fact of its temperature variation has an upward bend tending to 


Current 
Terminal. 


Nickel Alloy 


Fio. 17A.—ALTE NATIVE Desian or Соп, TERMINALS. 


compensate for the downward bend in the curve II II. Experiments 
made with nickel.plated wire indicate that a very good compensi- 
tion can be secured. 

As the correction for temperature variation has, therefore, been 
carried out to such an extent, it has not been thought necessary in 
the later form of coil to provide for temperature measurement 
beyond the use of an ordinary thermometer. As seen in Fig. 17, the 
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compensated wire is wound round corrugated porcelain pillars 
sufliciently tightly to avoid slipping out of the grooves, while at the 
same time permitting a small amount of expansion and contraction. 

The terminals are of solid.drawn copper bars, into which long 
copper rods 10mm. diameter are screwed апа hard soldered, the 
lower ends of these rods being tapered and drilled up to receive the 
wire. No soft solder whatever is employed. On each of the bars 
there are three terminals, one projecting from the extreme end, 
which serves for the introduction of the current, and two others 
symmetrically above and below the bar as potentiometers and 
bridge terminals respectively. The current and potentiometer ter- 
minals each have holes in them, so that the point of contact is 
always the same, and the bar is grooved top and bottom, between the 
current and potential terminals, so as to produce а narrow isthmus 
апа keep the equipotential surfaces to a definite form. Similar 
grooves may also be made at the base of the potential contacts. By 
making the hole in the upper potential terminal the same distance 
from the centre of the bar as tho bottom of the mercury contact the 
almost perfect equivalence of these two terminals is ensured. Ав 


Terminal above,and 
Wercury Contact below 


ime (е) 


Fig. 18. —ABRANGEMENT OF TERMINALS FUR Low RESISTANCES. 


the copper terminals are brought down to the bottom of the case, 
and are thus for 8in. or so under the liquid, their temperature is 
very closely that of the coil, and no trouble has been experienced 
with thermo effects with the nickel alloys. 

As an alternative to the previous design, that shown in Fig. 17a 
may be employed. Here the whole of the potential terminals are 
of the same metal, and there is the additional advantage that the 
potential at all parts of the potential contacts will be more nearly 
equal than in Fig. 17. This form is, however, more complicated to 
construct, and has in addition the defects of thermo-junctions between 
the potential contacts and the bridge bars, and of somewhat high 
resistance in the potential leads. The former design is, therefore, 
considered preferable. 

Low Resistance Standards. The low resistance standards of the 
Reichsanstalt can hardly be improved upon, except in the design of 
the potential terminals. These most certainly ought to be in the 
form of bars projecting from the top and with mercury contacts of 
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Fic, 19.—ABBANGEMENT OF BUILT-UP STANDARD. 
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such a gauge ав to drop into the mercury cups. Potential terminals 
symmetrical with the mercury contacts should also be provided as 
is diagrammatically shown in Fig. 18. Fig. 19 also shows diagram- 
matically the arrangement of a build-up low resistance standard in 
which each section can be checked against a preceding one, and in 
which all values from 1 up to 10 units can be obtained without diffi- 
culties with contacts. Such an arrangement would often be useful. 


(To be continued.) 


Electrical Development in Munich.—The hydro-electric 
station at Moosberg, on the Iser, which feeds Munich, is, with 
the single exception of the station at Kykelsruth, in Norway, 
the only one in Europe with three-phase transmission at 
50,000 volts. This station, which was recently opened, trans- 
mits power a distance of about 80 miles, 6 per cent. being lost 
in the line. Two feeders erected on poles, and each consisting 
of three copper wires 16 sq. mm. in section, transmit the 
required 4,200 kw. The usual lightning protectors are pro- 
vided. At present the station is working at only about three- 
quarters of its output, as the current consumption is least in 
the summer. In spring and autumn the station will be fully 
loaded, while in winter it will require help from the existing 
steam station. Next year, when the hydro-electric station to 
the south of the town will also be opened, Munich will possess 
two cheap sources of power, and great savings in coal and oil 
will be éffected. 


SOME FACTS AND PROBLEMS BEARING ON 
ELECTRIC TRUNK-LINE OPERATION.* 


BY F. J. SPRAGUE. 
(Concluded from page 996.) 


Summary.—In this Paper the author makes a vigorous and detailed 
attack upon single-phase traction for trunk railways. The various parts 
of tho electrical equipment are considered in turn. Conductors, when 
used for alternate currents, suffer loss of current capacity through im- 
pedance. Single-phase motors, although effective, are much heavier 
than continuous-current motors of the same capacity when considered on 
& thermal basis, and the weight of the complete single-phase equipment 
for a locomotive comes out to be about double. The differences between 
tingle-phase and continuous-current motors are given in some detail. Poly. 
phase motors also are considered by the author to be unsuitable. After 
considering the pros and cons of eleotric braking, the author discusses 
the various systems of working conductors at present available, and 
describes an improved form of under-contact third-rail, designed by Mr. 
Wilgus and himself. Recent suggestions to use 15 cycles instead of 25 
cycles show some advantages, but the total weight of single-phase appa- 
ratus оп a car will remain much the same. After describing recent 
examples of locomotives, and considering some minor points, the author 
concludes that the field of the single-phase system is on roads with sparse 
traffic, and that where the traffic is dense a comparatively high-pressure 
continuous-current system is to be preferred. 


Storage Batleries.—'The storage battery in connection with elec- 
tric railway operation is being used successfully in connection with 
direct-current equipment of moderate potential, and it has been 
stated that it is equally available for alternating-current installations. 
The latter claim is misleading. On direct-current systems the 
principal function of a battery is that of an equaliser. With an 
alternating-current system the battery at a sub-station plays an 
entirely different róle. It must be charged by a direct-current 
generator driven by an alternating-current motor, and in discharg- 
ing drives the alternating-current motor as a dynamo through the 
direct-current generator acting as a motor. In addition to the 
introduction of moving machinery in an alternating current sub- 
station, its watt capacity must be equal to that of the full discharge 
of the battery, and the latter can have no function in supplying 
current to the working conductor except through the medium of 
two rotating machines of large capacity. 


Use of Step-up and Step-down Transformers.—Where the dis- 
tance is not great, as on the present proposed limited operation of 
the New Haven road, both step-up and step-down transformers have 
been omitted, and the 11,000 volt trolley line is supplied from the 
station switchboard. This means direct connection between an 
extended system of overhead working conductors and generators 
operated at high potential with one side earthed, with, of course, 
whatever protection lightning arresters can provide. Such are the 
vagaries of lightning and the uncertainty of the very best arresters 
that I cannot but feel that this practice, which subjects costly 
generating equipments to direct lightning attack and special 
earthing stress, will not obtain to any great extent; for the possi- 
bility of laying up a complete unit of great capacity, steam engine 
as well as generator, because of a lightning flash or accidental earth 
is too great a penalty to pay for eliminating transformers, and is a 
special handicap upon the possibilities of transmission. 

It is certain that standardisation should be directed to the con 
struction of generators. Any material increase of potential above 
that now common means reduced capacity and efficiency, increased 
danger of breakdown, and greatly increases individual cost, to say 
nothing of the capitalised risk of failure. Quite aside from the 
question of cost and efficiency, air-cooling, the only possible method 
for generators, manifestly canuot be safely carried above that which 
is tolerable for static transformers, which, when wound for the 
higher potentials, are invariably oil cooled. Therefore, I expect to 
see standardisation of generator potentials, the pressure being 
stepped up by transformers to whatever transmission potential is 
necessary, and then stepped down to the working pressure on the 
trolley wire if alternating current be used, or to a lower pressure 
and converted if direct current be used. 

The tranformer, per se, is the simplest and most flexible device 
for changing alternating.current volume and pressure, and its 
moderate cost and bigh efficiency, taken in connection with the 
like elements of moderately high-potential generators, will leave the 
total cost and efficiency of generating equipment roughly the same. 
There will be the additional very great practical advantage that 
the generators not only work at lower potentials, but on closed 
metallic circuits are removed from direct contact with working 
conduetors and earth, and have interposed between them and tho 
line at least one set of static transformers, which practical expori- 
ence has shown to be one of the best generator safeguards against 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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lightning, and which, if broken down, do not involve large and 
costly units nor wholesale sacrifice of capacity. 


General Cost Comparison of Direct- current and Single-phase 
Alternating. current Systenis.— Summarising briefly, the alternating- 
current—direct-current and the single-phase alternating.current 
systems have certain features in common, and others differing, 
which may be briefly stated as follows: Each must have a central 
station, which in the former will generate three-phase currents 
delivered to step-up transformers to raise the voltage of the trans- 
mission lines to any required degree, while in the latter single- 
phase currents will be generated, and likewise stepped-up for 
transmission. Assuming equal kilowatt outputs, the generating 
part of the three-phase system will be cheaper than that of the 
single-phase, because of the higher weight efficiency of the poly- 
phase apparatus; but the switching devices will be somewhat 
more costly, while the transformers will cost about the same, with 
the net result that the cost of installation per kilowatt, and with 
equal conditions in the matter of speed, reliability and efficiency, 
will be somewhat less for the polyphase than for the single-phase 
equipment. The transmission lines, especially where provision is 
made for duplicate or reserve circuits, may for the purpose of this 
general comparison be roughly considered as of equal cost. Sub- 
station transformers must be provided on each system to lower the 
transmission to the operating or transforming voltages. There will 
be approximately an equality in these features. There is a line of 
departure, the transformed current in the alternating.current- 
direct-current system being passed through synchronous converters, 
and delivered to either an overhead trolley or а third rail, assuming 
for this purpose the latter, while in the single-phase system it is 
delivered to an overhead trolley. The converters and the necessary 
housing and switching apparatus is ап excess cost chargeable to tho 
older system. 

We come now to the working conductors of the two systems. The 
third rail, which is prohibitive to the alternating-current system, 
cannot be put in except on what may be fairly called a permanent 
basis, at a certain approximate cost per mile of track equipped. 
The overhead trolley for the alternating-current system can be putin 
on either of two plans, one more or less tentative and temporary, 
using wooden poles and wire suspensions; the other, which is 
practically the only way affording reasonable permanence, with steel 
poles or bridge supports. Under this latter condition of permanence, 
the cost of such an overhead system per mile of track will run fully 
as high as, and in many cases higher than, the cost of the third rail 
installation. The costs of section houses, circuit-breakers and 
automatic apparatus will be quite as much with an overhead system 
as with the third rail. Tracks in either case must be bonded more 
heavily, and hence at greater expense, for the direct current than for 
the alternating, but the difference will often be met by features 
connected with the overhead system, such as extra cost of piers, 
pull-off columns, changes necessary in telegraph and telephone 
circuits and clearing the right of way from trees. 

The remaining element is the locomotive and motor-car equip- 
ment, the motors for the direct-current system being operated on 
the series-multiple plan, with resistance variation and possibly with 
field shunta, those for the single-phase alternating-current system, 
except where there is the intermediary of а motor generator set, 
through а secondary or auto-transformer carried on the car. Accord- 
ing to present developments, there is here very great difference in 
the weight and cost of apparatus and in the number of motors 
necessary to perform any given service. Judged from every stan- 
dard which I have been able to compare, the cost of this part of 
equipment with 25 cycle alternating-current motors is so much 
higher than that with direct. current motor equipments that, assuming 
a reasonable operating potential on the third rail, it is certainly a 
debatable question whether the increased cost and cost of operation 
of the motor-car equipments will not fully offset the cost of the 
synchronous converters and the losses in their operation. 

I have made many comparative analyses, involving millions of 
dollars, and I have found that where equal permanence of installa- 
tion is provided for, and equal ultimate as well as average duty, there 
Е not оп demonstrated facts a wide variation in the initial cost of 
plant. 

Ordinarily, the signal systems used on railroads will have to be 
changed at considerable cost. Fortunately, methods have been 
developed which permit the use of all the rails for the main return- 
circuit by using a special alternating-current circuit for operating 
the signals, Where the tracks are used for direct.current return, 
reactance bonds are inserted which permit the flow of the direct 
current, but resist that of the alternating signal current. Where 
the tracks are used for alternating-current operation, and are liko. 
wiso subject to the flow of direct currents, the signals must be 
operated by alternating currents of high frequency through appa- 
ratus which is inoperative to currents of low frequency or continuous 
currents. 

Field of the Single-phase Atternating-currené Motor.—No one 
can deny that if the single-phase motor be developed to a high state 
of weight. efficiency, unhandicapped by excessive weight of the col- 


lateral apparatus necessary on a car to utilise it, and if the capacity 
of conductors, especially steel conductors, for alternating currents 
can by any discovery be raised, the elimination of moving machinery 
in and the simplification of sub-stations would open up a very ex. 
tended and important field for the use of this type of apparatus. 
But with developments as they are at present, what is the actual 
field? As there is no general agreement as to methods of construc. 
tion, во, too, I find no fixed conclusions as to the field of commercial 
usefulness; rather, on the contrary, the sharpest differences of 
opinion. Some, with enthusiastic catholicity, make it all-embracing 
for steam roads, quite irrespective of well known limitations. 
Others, although at times seemingly contradictory, are even more 
elastic in their claims. It has even been stated that for such ser. 
vices as that on our elevated and underground rapid-transit roads, 
with their congested train movements, quick accelerations, high 
schedules and limited clearances, the single-phase alternating-cur- 
rent motor would find a fruitful field. 

It seems to me that the present principal field of usefulness of 
the single-phase system is on roads of considerable extent which 
operate an irregular and sparse traffic, and where only a mode. 


; rately expensive, or what may be called a second-class overhead 


construction, which will keep down the ratio of line investment to 
that of the balance of equipment, is tolerable. As one departs from 
this condition, adopts more permanent construction, and faces the 
problems of denser traffics and higher capacities, any advantages of 
the single-phase system will disappear, and a superiority of the 
direct-current equipment, with such improvements as are in sight, 
becomes manifest. But whatever may be the future of single-phase 
operation under the conditions stated, any present claim for it as 
the preferable equipment for congested service demanding high 
schedules and great capacity is not worth a moment's thought, for 
in this field, at least, it cannot touch the direct-current system. 

In conclusion, I see no practical necessity to formulate conclusions 
by averaging conditions, and I cannot conceive the responsible 
officers of any trunk.line road being guided in their determination 
of what seems best for their own requirements by consideration of 
what some road thousands of miles removed in location and 
enormously removed in operating conditions may do. In any case, 
the most satisfactory system will be that one which will permit of 
continuous all-round operation under such conditions as will utilise 
to the utmost all the beneficial features of electric application. If 
any one system can be demonstrated to meet these conditions 
better than ell others, then that system will become pre-eminont, no 
matter what standards may have been adopted or recommended, 
and no matter what our proconceived prejudices may bo. 


DISCUSSION. 


Mr. W. J. WILGUS urged that electrical engineers should avoid a 
partisan spirit in discussing these matters, as heated claims and 
counterclaims only confused railroad men who should look to the elec- 
trical profession for guidance. Facts should be clearly stated. For 
example, the ordinances of the City of New York absolutely precluded 
the use of overhead construction for the New York Central terminal, 
and therefore it was absurd to state that a great mistake had beeu 
made in using continuous current in that cuse. А most important 
point was reliability, and so important was this felt to be in the 
case of the New York Central that storage batteries were in use and 
duplicate power stations had been put down. In a particular instal- 
lation with which he was concerned he had found that the continuous- 
current system was the cheapest in both first cost and maiatenanee 
to the extent of 20 to 25 per cent. Concealment of bonds beneath fish- 
plates was desirable, so as to avoid theft. The cost of clectric sigual- 
ling was sometimes a deterrent factor in electritication. 

Mr. L. B. STILLWELL thought that the author had failed t» 
grasp the position taken up by himself (Mr. Stillweil) and Mr. 
Putnam in their Paper read before the Institute last January, 
as they had said nothing to exclude the threc-phage or other alter- 
nating-current systems from consideration, nor had they oppesed 
direct-current motors except for trunk.line service, for which the 
speaker still considered the 15 cycle alternating-current single plia- 
system possessed the greatest advantages. The only data given by 
the author was a comparison of the relative outputs, speeds and 
weights of 240 н.р. direct-current and 125 m.r. alternating-cur- 
rent 25 cycle motor. This comparison was misleading, for if two 
motors of equal outputs instead of weights were taken the figun- 
would have been more favourable to the alternating current. Als: 
the figures given were not at all representative of the two types, aud 
15 cycles would have given better results. Some figures which he hed 
recently obtained from one of the large manufacturing companies wor 
practically identical for 200 n.r. motors of 15 cycle single-phase and 
600 volt direct-current types. The author implied the use of 1.29! 
volt. direct, current motors, although he only used the 2250 volt inet « 
for comparative duta. Ascregards auxiliary car equipment and «nt 
the alternating current system had considerable advantage, 

Mr. W. B. POTTER said that tinanciad advantages ov local requie 
ments were often sutlicient to determine the choice of system. Conc 
mutation difficult ies had been. overcome in direet-current railway 
motors by the nse of commutating poles, but inferior commuted 
had still to be overcome in the single-phase alternating current mot © 
He suggested 1,200 volts ах the next higher standard above 600 volts. 
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Mr. C. F. SCOTT thought that Mr. Sprague had made a number of 
his comparisons on a particular basis, instead of considering thedifferent 
methods or conditions under which the two motors might operate. 

Мг. М. W. STORER gave the following table showing that the 
efficiency of the single-phase motor was not as low as might be inferred 
from the Paper, 


Per cent. of | Direct-cur- |Alternat’g-cur-| Direct-cur- ‘Alterna’g-cur- 
full-load rent 90 н.р. | rent 25 cycle rent 200 н.р. rent 15 cycle 
torque. . motor.  'I00 н.р. motor. motor. 200 H. P. motor. 

125 86°25 82-0 88:8 87:3 
100 86:8 85:0 89-0 88'0 
80 87:0 86:0 89:2 88:3 
60 86:5 86:8 88:8 877 
40 85:0 86:0 87:0 85-0 
25 82:0 82:5 84:0 | 82:0 


Mr. W. McCLELLAN said that, for trunk-line operation, opinion 
favoured the single-phase motor. А high voltage seemed necessary, 
and therefore an overhead structure. 

Mr. A. Н. ARMSTRONG mentioned a 50 per cent. overload test 
which he had recently witnessed on a 125 n.r. 25 cycle series-com- 
pensated alternating-current motor, the commutation belg excellent. 
Owing to the almost universal adoption of 25 cycles in and around 
large cities, the use of a lower frequency would be unwise and unncces- 
sary, as shown by the above test. 

Mr. C. P. STEINMETZ considered it was not yet time to standar- 
dise one ty pe of railway motor or one particular system. Alternating- 
current motors were necessary for a long railway with infrequent and 
irregular service —i. e., where synchronous converter sub-stations would 
show a poor lond factor. On the other hand, with a four or six- 
track railway with heavy traffic, the distance between the trains being 
ony limited by the safe headway, the high load factor, and necessarily 
high acceleration and motor capacity, made the direct-current system 
the most advantageous. What was to be guarded against was the 
adoptior of one system which precluded the possibility ot afterwards 
changing to any other system. For example, 15 cycles at the present 
time would be most unsuitable, considering that all the heavy power 
of the country was transmitted at 25 cycles, and, if this latter frequency 
was adhered to. it would not be such a serious matter to eventually 
change to the direct-current system or vice verea. He considered the 
commutation of the 1,200 volt direct-current motor was infinitely 
superior to all alternating-current motors, excepting the one men- 
tioned by Mr. Armstrong, which might even be better than the 
standard direct-current motor. 

Mr. L. B. STILLWELL (in a written communication) considered 
that the author's conclusions had been based upon a misconception 
of the facts regarding the comparative figures of weight and perfor- 
mance of direct-current and single-phase alternating-current motors. 
The author had also ignored the consideration that a third rail inter- 
fered with the rolling stock equipment; for example, on the New 
York Central the largesteel coal cars could not now be operated, and this 
constituted a strong argument in favcur of the overhead construction. 

Mr. F. J. SPRAGUE (in reply) stated that he had considered it neces- 
sary to utter a warning against the present oxcessive confidence 
regarding railway electrification. Mr. Stillwell laid too much stresa 
upon the conditions of average steam railway service in the United 
States," and he (the speaker) had endeavoured to show that these 
conditions, measured financially, did not permit of electrification. 
The motors for which the comparative figures were given in the 
Paper were of the General Electric Co.’s manufacture, for which 
Mr. Stillwell was largely responsible. Mr. Stillwell had also said 
that sufficient attention was not paid in the Paper to the cost 
of the intermediate link between the generating station aud the 
locomotives. The following additional information bore оп this 
point: The New Haven сеге] equipment comprised 35 loco- 
motives weighing 93:3 tons each, or a total of 3,266 tons, with an 
aggregate capacity of 35,000 i. v. on the one hour rating. Cousidering 
the individual capacity, the number of machines which would be under 
repairs, the time in the shop and other lay-overs, not more than 23 of the 
New York Central machines would be required to do the work of 
the 35 New York, New Haven and Hartford ones. The New York 
Central locomotive weighed 95 tons, which would make a total of 
2,185 tons, with an aggregate capacity of 50,600 u.r. The difference 
in total weight was 1,081 tons. and on an assumption of an average 
duty of even 200 miles per day there would be an excess of 
216,200 daily locomotive ton-miles on the New Haven system. The 
difference in the cost of the above locomotives would ordinarily 
be about £80,000. The total distance from Stamford to the Grand 
Central Station was 33 48 miles, 21 45 miles comprising the single-phase 
section. As pointed out in the Paper, the direct supply t» the 
overhead line from the main station was but a special provision ; it 
did not mark any wide application, for step-up and step-down trans- 
formers would be absolutely necessary аз a general rule. Therefore, 
for comparison, the presence of those transformers on the New York, 
New Haven and Hartford linc might be assemed. The introduction of 
synchronous converters in addition, assuming the same number of sub- 
stations, would add about £3 per kilowatt of normal eapaeity.so that the 
£80,000 difference in locomotive costs would provide for a synchronous 
converter addition of 26,667 kw., which would have a temporary excess 
capacity of anywhere from 100 to 200 per cent., according to the 
specifications of the engineer and the zeal of the manufacturers. In 
a letter addressed to Mr. W. H. Newman, president of the New York 


Central, under date of October 27, 1905, and published in the technical 
press in December of that year, in which the abandonment of the sys- 
tem then being introduced and the adoption of the single-phase 
alternating-current system were urged, one of the principal reasons 
given was a great saving in cost of the working conductor system, 
which it was claimed would aggregate £1,800,000 between New York 
and Buffalo on the Central’s line alone. The actual difference in the 
number and cost of сүр which would be required was ignored. 
The estimate per mile of road of a four-track line, with catenary 
construction from bridges over the tracks, and with operation 
at 6,000 volts, exclusive of transformers, was given as £2,487. 
Some time afterwards an estimate was published purporting to 
give the cost of the New Haven installation, whieh, with addi- 
tional provision for an extension of the bridges to cover six tracks 
instead of four, but not including the additional overhead work, 
was stated to be £5,400 per mile of road, although with operation 
at 11,000 volts. A careful analysis of actual construction made this 
po over £10,009 per mile, which probably was exclusive of any 
owering of tracks, clearing of right-of-way from trecs or work in con- 
nection v.ith tele ma or telephone circuits. Thecost of the working 
conductors of a third-rail system for four tracks, the protected under- 
contact ra'| being used, supplemented by a main conductor so that 
any of the tracks could be cut out, was much less than this. It would 
thus seem that in the first really comparative examples ona large scale, 
the cost of the working-conductor construction of the alternating- 
current system as actually erected was considerably higher than that 
of the third-rail construction, when installed on a trunk-line railroad 
in operation, and also that the cost of equipment to do equal work was 
much higher, this latter difference alone being enough to pay for a great 
abundance of synchronous converter apparatus. The lower efficiency 
quoted for the аеро motor, as compared with the direct-current . 
motor, was given by Mr. Mordey, a well-known advocate of single-phase 

apparatus. 
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EXPERIMENTS WITH CONCRETE TELEGRAPH 
POLES.* 


BY G. A. CELLAR, 


So far as the writer has ascertained, the preservation of steel im: 
bedded in properly constructed concrete is perfect. Concrete not 
only does not disintegrate, but hardens and improves with age. 
Therefore, a structure of reinforced concrete has a life that is practi- 
cally unlimited, and a telegraph pole made of reinforced concrete 
ought for many generations to endure and answer the purpose for 
which it is erected. 

The use of concrete for the manufacture of telegraph poles is not 
new. As nearly as I have been able to ascertain, the first concrete 
poles were designed by Col. G. M. Totten, obief engineer of the 
Panama Railroad Co., at a date uncertain, but probably about 1856, 
the road having been put into operation in that year. These 
poles were cone-shaped, 12 ft. long, with a diameter of from 
19 in. to 15 in. at the base and from Gin. to 8 in. at the top. The 
wires were supported by iron brackets, which were fastened to the 
poles by wrought-iron bands passing around them and around the 
poles near the top. The proportions of the ingredients used in the 
manufacture of these poles are not obtainable, but the strength to 
resist strains was во inadequate that means were sought to over- 
come this fault, and the poles were a few years later replaced from 
time to time by the first reinforced concrete poles of which record is 
known, the reinforcement consisting of3 in. by 8 in. pine cores, extend- 
ing throughout the length of the poles. The concrete poles, it is under: 
stood, were used because the available wooden poles were very short- 
lived, by reason of the ravages of insects. The poles with wooden 
reinforcement evidently were not attacked by the ants soon enough to 
prevent the cores from swelling and cracking the concrete, so that 
the first pattern of reinforced poles was not an appreciable improve- 
ment over the solid pole. After being used for a few years, the 
disruption of both classes of poles was such that they were prac- 
tically abandoned, they having beon replaced as occasion required 
by other patterns until, in 1888, there were only about 20 of the 
original poles standing, one or two of which still remain erect on 
the line of that road. 

A method of re-stumping wooden poles by means of cement bases 
has met with considerable success. In installing this concrete base, 
the rotten pole is sawed off, the lower end swung a little to one side, 
the cement base put in the place of the rotten stump, and the pole 
is then swung into the socket formed by the iron strips and securely 
bolted. The pole, when thus equipped, is alleged to be better than 
new. Іа re-stumping in the manner just outlined, no wiring пееі 
be touched nor telegraph communication interfered with in the 
least. Another feature of the use of these cement butts ie that when 
в pole has deteriorated beyond the point of usefulness, and has to 
be replaced, a pole 5 ft. shorter can be furnished, thus materially 
reducing the cost. 


— — 


E From an abstract in the Electrical Review, New York, of a Paper read 
before the Convention of the Association of Railway Telegraph Superin- 
tendents, 
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The experience of late years on all lines of railroad is that the 
expansion of track and other improvements have made it 
necessary to move so many telegraph poles that, in planning 
for a pole of ibfinite life, it would be better, if possible, to 
procuro a type which would be secure without the foundation 
which would render its location when once set up & permanent 
fixture, and this type would be preferable to the fixed type because 
(a) of its smaller cost to construct, (b) of its smaller cost to set up 
in the lino, and (c) it will be easily removable to & new location. 
The procedure to be followed would then preferably be to manu- 
facture the poles in а yard апа have them thoroughly seasoned 
there before moving. We proceeded to make experiments, first 
in design ара later in various and many patterns. In the 
working out of the plans for the requisite strength with the 
minimum of weight, the two hollow poles referred to in 
detail hereafter were made. The results of the tests are given in 
this Paper as an example of progress and are not to be taken 
as the best form for adoption, but quite the сопітагу. One of 
the patterns was square in section, with the corners chamfered 
off; the other octagonal in section an: a hollow space extend- 
ing from the base for about two-thirds of the length of the pole, the 
upper third being solid and the walls of the lower two-thirds being 
from 1ўїп. to 3in. thick. These poles weighed approximately 
8,500 lb. and were calculated to withstand any stress in any direc- 
tion that could possibly be imposed upon them by a line of 50 wires, 
each wire coated with sufficient ice to make it lin. in diameter. 
The test was made in connection with two carefully selected cedar 

oles of the same length (30 ft.), and all were set in concrete, the 
ases being З ft. by 3 ft. by 5 ft. deep. 

Just within the outer surface the walls of the concrete poles were 
reinforced with iron rods, which consisted of four ў in round bars, 
each 24 fc. long, and four £ in. round bars of the same length. The 
poles were 8 in, in diameter at the top and 13 in. at the base, having 
a taper of lin. to each 5ft. Galvanised iron steps were screwed 
into wooden blocks moulded into the concrete, and holes were left 
for through bolts for supporting the cross-arms. The cross-arm 
braces were attached to the arms by through bolts in the same 
manner and fastened to the poles with ordinary lag bolts driven 
into wooden plugs which were placed in the concrete at the proper 
places. The concrete poles were set to a depth of 5 ft. in concrete 
with the two white cedar poles of practically the same dimensions, 
and, after standing long enough to permit the cement to become 
solid, they were tested in turn in the following manner :— 

An iron clevis was placed around the pole to be tested 10 in. from 
the top, to which a wire rope was attached, leading over a pulley 
placed at the same height and at an equal distance from the pole 
во ав to form a right angle, and fastened to a differential pulley 
block which was attached to a laboratory weighing machine. 

The results are fully shown in the accompanying tables. 

After the cement poles had been broken the reinforcement so 
held them that it required almost the breaking pressure to further 
deflect them from their slightly inclined position. The wooden 
poles, under strain, presented the form of an arch before breaking, 
and when they gave way were fractured completely ; but these 
features were lacking in the cement poles, which were very firm 
and did not give until they began to crush at the ground line. 

The mixture used in these cement poles was 1 to 8. They 
were constructed in cold weather, and, through some mischance, 
at the last moment we were unable to get suitable gravel. Pole 
No. 1 was found to have a defect in the casting, which is believed 
to be the cause of its early rupture. Pole No. 2 gave a very much 
better result. 

The consensus of opinion seems to be that a 1 2-4 mixture is the 
best for use in this class of construction, and, while the experiments 
related above were entirely satisfactory in the development of the 
problem, the hollow pattern is not considered to be the highest type 
desirable—that is, to combine sufficient strength with the least 
possible weight, in order to obtain ease in handling, and that the 
removal from place to place may be readily feasible. 

The argument has been advanced that the reinforced cement pole 
would be very liable to damage or disruption by shock, but the fact 
that concrete piles, both of hollow and solid designs, are driven by 
pile drivers, and especially with the knowledge of the experiments 
made, which showed that the poles, even after they had been frac- 
tured at the surface of the foundations, required an extremely 
heavy pressure to produce further deflection from the positions at 
the time of the fractures—in other words, that they were almost as 
stiff as when they stood upright, and continued to be so through- 
out the entire test] feel that any alarm at the prospect of damage 
by collision between the pole and anything less than a movable 
object that would destroy any pole of natural or manufactured 
composition is unfounded. 

As to the insulating qualities of the concrete pole, it is hardly 
necessary to mention that they are superior to those demonstrated 
in any other pole mannfactured in this country. 

Tt їз expected that within a few weeks some steel polos with just 
enough concrete to serve as a preservative, and other steel poles 
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Particulars of Poles. 


Base To Distance from 
— Length. aim. dt tot folerum 
to point of load. 
Pole No. 1 30 ft. 14 in 8 in 24 fl. 2 in 
Do. 2 Do. 13 in 7 in Do. 
Do. 3 Do. 14ір 8 in Do. 
Do. 4| Do Do. Do. Do. 


Pole 1, concrete (octagonal); Pole 2, concrete (square); Poles 3 and 4, 
white cedar. 


—— —— 


А Deflection 
Pole and Бача Load. | 12 іп. above 
Test No. Р. | Pounds. ground line. Remarks, 
Inches. I 
| nches. | 
Test No 1 33 1,980 E 
Do. 54 2,230 ты 
Test No. 2 à 50 tr 
Do. 8 2,630 i 3 
Do. 118 3,030 $ Cracks. 
A Test No. 3 1} 50 “т 88 
| Do, 14} 3,430 i Cracks. 
Do. 18 3,210 à Crack and crushed bolt. 
U Do. 254 3,150 4 Pole broke at gr'nd. level. 
(Test No. 1 F 50 p гай 
Ро. 24 1,880 К aig 
Do. 84 2,230 
Test No. 2 i 50 1 
* Do. 416 2,630 
. Do. bi 3,030 E , 
A Test No. 3 31 50 e 
Do. 81 8,290 та 
Ро. 342 3.430 т Crack. 
Test No. 4 21} 50 22 . . . (еп. lev. 
Do. | 39 3,690 ; Pole crushed, crack at 
[ 
ч s 14 172 A 
$3 . 87 2,930 n 
Ay Я 47 2,530 Pole broke. 
dE 20 1,830 : 
vs 221 2,230 “л 
| А 29 2,630 $: — 
pi а | 35 2,870 as First crack. 
S2 36 2,950 ЭСЕ 
Ar, 38 3,030 
| с 50 3,370 i 
gs 56 8,430 iuda 
Uo oa 66 3,494 Pole broke. 


covered experimentally with a cement paint, will be set in the line 
along the Fort Wayne Road. Experiments have also been made 
with several sizes of reinforced concrete cross-arms with very satis. 
factory results, 


TRAINING THE YOUNG IDEA—A SUGGESTION 
FOR MANUFACTURERS. 


_ We have received the following from a member of the electrical 
industry who has had considerable publication department” expen- 
ence, and is entitled to claim success for his methods of working: 


There are very few manufacturers who recognise the fact that the 
student of to-day is the potential buyer of to-morrow, and a still 
smaller number appreciate the value of this. In these days, when it 
is necessary for business men to be constantly in search of new fields 
for prospective business, it is somewhat surprising that there does nt 
appear to be much in the nature of a coherent and organised attem|s 
to reach young fellows attending engineering classes at some technical 
college or school. It may be that many manufacturers look for quicker 
results than can be obtained from an outlay devoted to making the 
student conversant with the salient features of his goods, but if this 1 
so it is a short-sighted policy, which says little for the manufacture: ~ 
enterprise. That the present-day engineering undergraduate will form 
the nucleus of the industry a few years hence may be taken for grantet. 
and for the benefit of those manufacturers who are sufficiently far- 
sccing to devote a small proportion of their yearly advertising expe! 
diture to this branch, 1 propose to roughly outline a scheme for rv l 
ing this field with best results. 

have now for the last two or three years conducted а plan of ein 
paign in this direction, with resulta, as far as can be ascertained att! 
so short a period, eminently satisfactory to the firm on whore tel- 
it was carried out. There are two ways in which one can go to wv 
to reuch the student—viz., direct, by means of circulars, disp" 
advertisements in tho college magazine, and so on, or, indirecth. 
through his lecturer. The former method is the one which first prevent 
itself to the business house about to take up this matter, but frot 
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experience I feel convinced that this procedure is both expensive and 
unsatisfactory. Some years ago a prominent firm of engineers sent 
out expensive publications relating to their manufactures, costing 2d. 
to 3d. each for postage, addressed to all the students at the leading 
technical schools: 18 months later this firm failed. So much for 
results obtained from the direct attack." 

Ав to the second method, dealings are almost exclusively with the 
college professor and lecturer, and, as these are invariably gentlemen 
in the true sense of the word, relations between them and the manu- 
facturer are of the pleasantest, especially as they keenly appreciate 
any effort to assist them in their work. Some professors, onea. 
regard trading concerns with a certain amount of suspicion, and it is 
therefore advisable for the manufacturer to approach them without 
conveying any idca of commercial advantage being derived. 

The basis of the proposed scheme is to bring prominently before 
the notice of students samples of the manufacturer’s goods. I am 
aware that there is nothing absolutely original or new in this idea, 
but in the way of carrying it out, simple as it may seem, from experi- 
ence I can say that Шол ш have something to learn. Ninety- 
nine times out of a hundred makers wait until they receive a specific 
request from principals of colleges before supplying samples to engi- 
Пр classes. On receipt of а request, а meagre selection is usually 
sent which are relegated to a glass-frontcd case in a lecture room and 
labelled ** iron-clad switch,” trolley wire insulator,” as the case may 
be. The maker does not usually attempt to provide that his name is 
brought before the student, and so the samples are left for all time to 
gather rust and dust until scrapped to make room for somebody else’s 
goods. They are rarely seen or handled by the student, and never 
explained by the lecturer. 

his surely proves that the task of reaching the student must be 
the subject of a well-planned scheme, and that to proceed haphazard 
is а waste of time and money. 

Supposing it is desired to push some make of electrical goods, the 
first. step is to compile a list of electrical engineering lecturers through- 
out the kingdom. This can best be obtained from ‘‘ The Electrician ” 
Electrical Trades’ Directory, where an exhaustive list appears, al- 
though it is well to keep an eye on the Personal" columns of the 
technical papers, ns changes are constantly taking placo, and it is of 
importance that the gentlemen interested should be addressed person- 
ally on the matter. Yoon this list an idea can be obtained as to what 
will be required as regards quantity of samples. The list is most con- 
veniently kept on the card file system, each lecturer having a card on 
which his name is written and every communication entered thereon. 
It will also be found advantageous to cross-index the file with the 
names of the iustitutions. 

As to sending out samples, I wish to point out at the commencement 
that the ordinary form of ** show-board" is useless. The samples, 
since they are permanently fixed in position, cannot be properly ex- 
plained by the lecturer or critically examined by the student, and the 
whole arrangement is cumbersome. It will be found that soms form 
of box or cabinet in which the samples can be laid loose is the most 
satisfactory. These boxes can take various forms which the maker 
must dcsign for himself according to his class of manufactures, but for 
his guidance I will briefly describe those I have found most satisfactory 
for electric lighting accessories such asswitches, ceiling roses and во on. 

The first type adopted was a box about 2 ft. 6 in. by 2 ft. by I ft. 6 in. 
This contained four loose trays resting one on the other, divided up 
into a number of partitions so that samples could be laid in with little 
packing necessary for transit. It will be seen that a box of this 
description can be carried into any lecture room when required, and 
the trays lifted out and placed on the lecture table so that all the 
samples can be seen and examined by the students. 

А second cabinet of а more portable description was of a design 
similar to the ordinary portmanteau, size 2 ft. 6 in. by 1ft. 6 in. by 
8 in., opening flat and with two leather handles. The space available 
for samples was again partitioned, but in this case cach division was 
provided with a cover to keep the samples in place when travelling, 
so that the cabinet really consisted of a number of small boxes. This 
was designed for those lecturers who did not require so large a selec- 
соп of samples as contained in the box described above. 

Another form which 


iss: popular was also of box form, but ot 
smaller dimensions, an 


so arranged that the sides, front and lid 
PA ers until they are in the same plane as the bottom, and thus 
can laid flat on the table or any other place convenient. The 
samples аге, of course, fastened in position on the insides ; but, to 
fncilitate removal, a spring clip ia adopted similar to those used for 
holding tools on a carpenter's bench. The cost of these cabinets 
varies, of course, with the quantity ordered at one time - for instance, 
those first described, in quantities of half-a-dozen, in deal, planed in- 
side and out, stained on the outside only, can be obtained from 18s. 
to £1 each. Тһе smaller cases, size 2 ft. by 1 ft. 6 in. by 1 ft. 6in., cost 
8s. each. They will be made up to any design by the ordinary pack- 
ing case maker. 

So much for the actual arrangement of the samples; the method of 
disposing of the cabinets when completed is that each institution re- 
tains one for two or three weeks, during which time it is exhibited and 
dealt with by the lecturer whenever he is discussing the branch of 
engineering in which goods of the description as the samples form a 
part. The cabinet is then sent on to another college for a similar 
period : if desired, of course, it can be despatched direct from one to 
the other, but since it can be overhauled if returned to the issuing firm 
this is not advisable. 

When the cabinets are completed ready for distribution, the next 
step is to ascertain which technical schools desire to receive and make 
use of them. A suitably worded letter should be sent to all on the file 


previously mentioned, and it will be found that practically all who can 
make use of a cabinet, will reply, and a further letter can be sent to 
those who have not replied after a short interval. Some idea of the 
warm response obtained will be gathered from the fact that on the 
oceasion of my last circular sent to 60 institutions I received 920 
favourable replies in two or three days. To deal efficiently with all 
requests during the session, во that no delay occurs, at a rough esti- 
mate a dozen cabinets are sufficient. 
It will be found advantageous to enclose with the letter a printed 
leaflet descriptive of the cabinet, so that the recipient can tell without 
entering into correspondence whether the set is likely to be of use to 
him. On later occasions such a leaflet is useful for recalling them to 
his memory. 
"The above outline gives what, in my experience, is the most suc- 
cessful manner of reaching the technical student, who hy this method 
has brought under his notice each session samples made by a certain 
firm on which he is lectured and which he has full opportunities to 
examine. His interest in that maker's goods is much inore lively and 
keen than it is in those of а manufacturer whose samples are locked 
up in a glass сазе, or exposed high on the wall of the class room out of 
reach and often invisible. Each of the samples in the cabinet should 
bear the maker's name and description which becomes impressed on 
the student's mind so that in after years when in a position to place 
orders he remembers that such and such a firm make such and such 
goods—and this is the firm which gets the business. 
The scheme outlined above can, of course, be amplified in many 
ways, to fit any particular business. When despatching the boxes it 
is advisable to enclose the manufacturer’s latest catalogue and descrip- 
tive booklet addressed personally to the lecturer for bis special use, 
together with catalogue literature (an obsolete edition of a catalogue 
will serve admirably if it is not too ancient) for distribution to the 
class. From students I have met and also from what I remember of 
my own college days such literature is eagerly perused and frequently 
kept for reference, while the cost to the manufacturer is trivial. 
Incidentally, I may mention that I have gone во far as to draft a 
few notes for the lecturer to use when dealing with my firm's samples, 
and it has acted as an incentive in many instances for him to dwell 
longer on and deal more fully with the subject than would otherwise 
have been the case. 
See that cabinets are carefully advised on their outward journey, 
with a schedule of their contents for reference ; send an addressed 
label with instructions for despatching, route, &c., when it is due to 
be returned, and pay carriage both ways. 
А few small sets of lantern slides showing details of machines, 
photos of the manufacturer's goods in actual use will also be useful to 
instructors, at the same tiine acting as a good advertisement for the 
manufacturer. Carefully carried out and supervised the cost of keep- 
ing a dozen of these cabinets in constant circulation, together with 
samples, need not much exceed £50 per annum. September is the 
month to commence negotiations with locturers, as most schools and 
colleges open for the winter session at the end of that month or early 
in October, and the greatest demand will be experienced from Novem- 
ber to the end of March. 


CORRESPONDENCE. 


oe 


BULK SUPPLY AT WEDNESBURY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Your issue of October 4th has been handed to me by 
the town clerk, to whom you sent it, presumably because it con- 
tained a reference to the Wednesbury Corporation in your 
Editorial Notes. 

I would point out that you have made several mistakes in 
the data on which you base your somewhat hasty conclusions, 
and that this question cannot be settled in such an off hand 
manner as that adopted by you. 

In the first place, Wednesbury can hardly be called a small 
town ; if so, it is rather difficult to seo why it was, as recently 
as 1886, granted a charter of incorporation. Its rateable value 
is £100,000 approximately, and it contains within its boundary 
some very large works indeed. 

In the second place, I would point out that tho development 
of large power companies is not the most important point to 
consider. The power companies are, or should be, well able 
to take care of themselves, and it is the duty, I should think, 
of municipalities to see that the companies do not take care of 
themselves to such an extent as to damage the municipality 
and to deprive the ratepayers of cheap electricity. At any 
rato, in Wednesbury the Council has done its best to work 
with the power company, and for that reason it deserves the 
credit for having tried bulk supply. I should say that the 
result shows the futility of pushing the bulk-supply idea too far. 
We have had 34 years’ experience of it on a fairly large scale, 
and we are in a position to judge of its defects and advantages 


(if any). 
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The Wednesbury Corporation allowed the Midland Corpora- 
tion (which is not really a “ power company,” but a company 
owning several orders and dealing retail in every case, except 
in Wednesbury) to obtain an order for the district; but the 
company did not carry out that order, and the Corporation 
itself then obtained an order and made arrangements with the 
company fora bulk supply, the Corporation bearing the expense 
of laying the mains and of providing a sub-station in which 
tho alternating current is transformed to continuous current 
for distribution. 

The supply started about 31 years ago, since when the 
charges have been reduced by the power company to all its 
consumers in the neighbouring districts, and, as you are quite 
aware, charges have fallen for electricity supply throughout 
the whole country. The power company has not reduced 
the charges to the Wednesbury Corporation, and as a result 
the retail charges in Wednesbury for electricity remain 
practically what they were 31 years ago, and the development 
of the undertaking is seriously hindered. Further, even at 
these higher prices, the Corporation cannot make the concern 
pay (although its plant is loaded up), and there is no prospect 
of its ever doing so on the present lines ; as, even continuin 
the bulk supply, further heavy capital expenditure would 
be necessary. The Corporation now pays to the company 
practically 1:94. for every unit sold to the consumer, and in 
an industrial district like Wednesbury we have been compelled 
to see the power load which we might have had being absorbed 
by suction gas, private plants and other forms of motive 
power, simply because we could not supply electricity for power 
purposes at & reasonable rate. Further, in evidence given at 
the Local Government Board inquiry, the power company's 
supply to the Corporation was shown to have failed since April, 
1906, some 14 times, the fluctuations of voltage and periodicity 
have been so great on 43 occasions as to cause serious varia- 
tions of pressure on the Corporation mains, and on 12 occa- 
sions this has caused the Corporation to shut down its motor- 
generators, and fall back on the battery. You say that the 
power company naturally opposed the Corporation's application. 
I have no doubt that the power company would be very pleased 
indeed if the Local Government Board refused the loan, and 
compelled the Corporation to continue indefinitely to pay the 
exorbitant price for its bulk supply. You say also that the Mond 
Gas Company has power to supply electricity in the borough, but 
this is not a fact, and your statement seems to me to show 
an ignorance of the conditions existing in the Black Country. 
Although Wednesbury may offer a poor field for lighting in 
shops, there is a large field for works lighting, and a large field 
for motive power. One works alone in the district has a private 
plant of some 3,000 to 4,000 kw. equal to the total output of 
mauy large town supply where you would no doubt approve of 
a municipal power station. Whatever the result of the Local 
Government Board inquiry which was held here recently, there 
is no doubt that the Corporation of Wednesbury cannot be ex- 
pected to put its hands into its pockets for ever to make up the 
deficit on the bulk supply, in order to develop an outside 
company, and further than that, it isextremely doubtful if the 
said power company can deliver electricity in Wednesbury at 
as low figure per unit as we can generate it on the spot, taking 
Into account the losses in transmission and in conversion, 
‘and also taking into account the interest on capital 
for mains, sub-stations and transforming plant in con- 
nection with the bulk supply, and the item of profit 
expected by the company. It is my opinion that we can 
generate in Wednesbury with the plant we propose at a lower 
price per unit than this company can deliver and sell to us at 
& profit in Wednesbury. At any rate one is forced to that 
conclusion when considering the fact that the company has 
continually refused to reduce the charge for the bulk supply 
to & price which will enable the Corporation to supply power 
consumers at the same rates as those charged by the company 
in adjoining districts. —I am, &c., W. FENNELL, 

Wednesbury, Oct. 9. Engineer and Manager. 

[We have no wish to be unfair to municipalities or to sug- 
gest that Wednesbury is a smaller town than it really їз. In 
fact, we said nothing about the size of Wednesbury at all, 
though certainly we should not term it a large town from the 


punt of view of electrical enterprise. Towns of similar size 
ave found it worth while to take a bulk supply ; for example, 
Swinton and Pendlebury and Brighouse, and the latter is even 
going so far as to discard its own generating station. We are 
still inclined to the view, more or less supported by Mr. Fennell, 
that Wednesbury is not a good field for lighting, and evidently 
the Midland Electric Corporation were not favourably im. 
pressed with the prospects of the district as one for a general 
supply. If the charge by the Midland Corporation is too high, 
that is a good argument for a municipal supply, but it is 
noticeable that the output is small and of low load factor. 
Moreover we are not acquainted with the terms of the agree- 
ment under which power is supplied. Finally, we hope that Mr. 
Fennell will be fortunate enough to secure the large power load 
to which he refers if a municipal station is put down, but private 
works are apt to require as an inducement to discard their plant 
a much lower price than can be offered by asmallstation—E». E. 


LEGAL INTELLIGENCE. 


— — 


Tramcars and the Right to the Road. 

At Manchester County Court on Wednesday, Messrs. Walker & Hom- 
fray sued Manchester Corporation for £47. 6s. damages sustained bys 
pony and float and a horse and dray in a collision with one of the Corpo- 
ration electric tramcars. 

After hearing the evidence, which was of a contradictory character, 
Mr. RHODES (for Manchester Corporation) contended that, even assuming 
there was negligence on the part of the driver of the tramcar, there was 
contributory negligence on the part of the drivera for plaintiffs. He con. 
tended also that before crossing the road in front of other vehicles it was 
necessary for drivers to take precautions. 

Judge PARRY : Why? Because the tramoars never will stop for апу. 
body? Hasn’t а man a right to cross the road ! 

Mr. RHODES: Yes, but in crossing over the track of any vehicle a 
driver should give а warning, во that he should not be run into. 

His HONOUR: Do you contend that carters must stop on one side of 
the road until your cars pass | 

Mr. RHODES: I submit it is а rule of the road for slow-moving 
vehicles to give way to the faster. | 

His HONOUR: I don’t agree with you at all. There is no law in 
England that I am aware of in support of your contention. 

His HONOUR decided that the evidence was conclusive as to the neg- 
ligence of the servant of the Corporation. As to the speed, his own expe- 
rience of the cars was that, if driven at a reasonable speed under proper 
control, a car ought not to run 20 or 30 yards beyond the point of a collision. 
He had often seen drivers of cars, on finding other drivers about to cross 
the road, whistle and attempt to pass in front of them. He did not agree 
with Mr, Rhodes that other traffic ought to wait until the cars passed. 
Both had a right to the road, and there must be a certain amount of give- 
and-take, The public were entitled to expect that the tramcars were kept 
under sach control that they could be slowed down and pulled up in time 
to prevent accidents. Plaintiffs were entitled to succeed, but as they had 
not made every item clear he would give jadgment for £40, with costs oa 
the C scale, as the case had been one of importance and lengtb, and also 
& certificate for plan. 


The Influence of Steam and Smoke on Overhead Wires of 
Electric Railways.—Le Genie Civil gives an account of some 
tests which have been made for the purpose of determining 
whether when steam locomotives work on high-tension electrk 
railways the exhaust steam and smoke is likely to cause а 
“flashover.” Researches were carried out on two metal 
balls, between which a very high P.D. was set up. Dif 
ferent length spark-gaps were used, first in clean atmo 
spheric air, and secondly in a stream of wet steam. It was 
found that up to a voltage of 55,000 the spark-gap 1n steam 
was wider than that in air, but less with higher voltages 
No difference could be found between wet and dry steam. 
A slightly wider spark-gap was obtained with black coal 
smoke containing no steam. Sufficient safety against sparking 
to earth is obtained if the distance to the nearest part of the 
locomotive is made five or six times as great as the spark gap. 
The corroding effect of exhaust steam on overhead networks 
is shown in the following case: A 500 volt direct-current net 
work which crossed the lines of a steam railway showed, after 
five years’ working, that the copper wires on the end insulators 
had been so corroded by clectrolysis that the iasulators had 
become conducting and arcing was caused. Sufficient insula- 
tion could only be obtained by the use of several insulators, 
although on the parts which were not touched by the smoke 
from the locomotive this phenomenon was not noticed. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


The chief engineer of Ipswich electric supply and tramways 
departments has a vacancy for a premium pupil. See an adver- 
tisement. 

An assistant is wanted in the calculating department of an engi- 
neering works, accustomed to the design of continuous and three- 
phase current machinery. See an advertisement. 

A competent lecturer is required to give 10 populir lectures on 
“ Practical Electricity as Applied to Collieries,” each lecture to be 
delivered three times—namely, on Monday, Tuesday and Wednes- 
day evenings—and to be illustrated by practical experiments. Appli- 
cations to Messrs. Barber, Walker & Co., Eastwood Collieries, near 
Nottingham. See an advertisement. 


A junior assistant is wanted for electrical laboratory in steel 
works. Experience with magnetic and electrical testing instruments 
and pyrometers necessary. Applications to Hadfield's Steel Foundry 
Co. (Ltd.), Sheffield. See an advertisement. 


An engineer is required for a central station of an electric supply 
company to take charge of generation and distribution, must be ex- 
perienced in а c. and c.c. systems, and also in dealing with power 
consumers from a commercial and technical point of view. See an 
advertisement, 


An assistant lecturer and demonstrator in the physics and elec- 
trical engineering department, and an assistant lecturer and demon- 
strator in the mechanical and civil engineering department of the 
Municipal Technical Institute, Portsmouth, are required. Salary 
£125 to £150 per annum in each case. Particulars and forms of 
application from the secretary. 

Limerick Electric Lighting committee require a borough elec- 


trical engineer. Salary £160 per annum. Applications to Town 
Clerk by 2 p.m. Oct. 15. | 


Mr. W. G. Griffiths, B.Sc., has been appointed lecturer in elec- 


trical engineering at Bradford Municipal Technical College at £200 
per annum. 


Accrington Council have appointed Messrs. F.C. Whitchead, John 
Scott and E. G. Hodgkinson as shift engineers at the electricity works. 


Mr. R. M. Prescott, town clerk of Fulham (Londonf, has been 
appointed town clerk of Sheffield at £1,250 per annum. 


Mr. J. Р. Gallinagh, having obtained an appointment at Singa- 
pore, has resigned the position of city electrical engineer at Limerick. 

Mr. G. H. Broom, B.Sc, A. R. C. S., of the Technical College, 
Huddersfield, has been appointed lecturer and demonstrator in 
physics at the Derby Technical College. 


Mr. Whittington, Norwich, has been appointed assistant electrical 
engin:er at Kilmarnock. 


Mr. С. Н. Klyne having resigned his position as chief assistant 
engineer at Lynn, Mr, C. Jackson has been promoted to the 
vacancy, at а commencing salary of 40s.. increasing to 45s. per 
week. Mr. Adam Brown, of Lincoln, has been appointed to 
succeed Mr. Jackson. 


Civil Service Appointments.— Notice is given of a forthcoming 
examination for assistant examiners in the Patent Office (20-25). 
Nov. 6 is the latest date at which applications can be received. Forms 
from the Secretary, Civil Service Commission, Burlington House, 
London, W. See an advertisement. 


— — — 


Aberdeen.— After Dec 1 the manager of the tramways (Mr N. S. 
Pilcher) is to have charge of the whole of the Corporation tramway 
undertaking, with the exception of the permanent way, the over- 
head electrical equipment and the feeder cables. 

The special committee of the County Council appointed to con- 
sider whether the option conferred by the Aberdeen Electricity Act 
of 1907 to acquire the Cults electricity works should be exercised, 
unanimously recommend, after consideration of а report by the 
consulting engineer (Sir Alexander Kennedy), against the purchase 
by the County Council of the undertaking. 


Abertillery.—An inquiry was held here last week into the appli- 
eation of the Council for sanction to a loan of £10,000 for the electric 
lighting of the south ward. The inquiry was adjourned for further 
evidence. 

Accrington .— The formal inauguration of the recent extensions 
of the plant at the electricity works took place on Monday. 

On Friday last the new electric tramway route from Accrington 
to Clayton le-Moors was opened for truffic. 


. Argentina.— The “ Review of the River Plate" saysthe machinery 
for the electric lighting of Pcsadas, Misiones Territcry, is to be 
exempt from import duty. 


Buenos Ayres Public Works Department recommend the 
Municipal Council to grant exemption from fines for non-fulfilment 
of time conditions in connection with the concession held by Mr. 
V. Rissotto for the construction of tramways, as the Department 
recognises that the delay has not been caused by the concessionnaire. 


Ascot.—Current from the new electricity works of the Ascot Gas 
& Electricity Co. was switched on to the mains on Saturday, but the 
formal opening, which will be performed by Sir Walter Palmer, will 
not take place until about the 24th inst. 


Australasia —A deputation of electrical manufacturer waited upon 
the Minister of Customs last month to ask that, under the new tariff 
of import duties, electrical machinery and apparatus should be 
grouped together and not scattered over the metal items in the 
tariff asthey are at present. It was requested that on dynamos 
* which can be, or soon will be, made in Australia," an adequate 
protectionist duty should be put. 

It was stated in the House of Representatives of the Common: 
wealth Parliament on Sept. 5 that the Government had been unsuc- 
cessful in their efforts to obtain telephone insulators in the Com- 
monwealth. They had, however, given instructions for tenders to 
be invited for 50,000 insulators mado in Australia. 

Award.—The Electric & Ordnance Accessories Co. inform us that 
they have been awarded a gold medal for their exhibit ( Stellite ” 
telephones and telephone accessories, electrical apparatus, &c.), at the 
1907 New Zealand International Exhibition. The exhibit was in 
the hands of the company's sole agents for New Zealand, Messrs. 
C. А. Hamlin & Co., Auckland. 


Belfast.—From April 1 next the following scale of pay for motor- 
men and conductors of the electric tramways department will apply : 
First year, 44d. per hour; second year, 5d. ; third year, 54d. ; after 
three years, 84d. It is estimated that the change will entail an 
additional cost of about £1,300 a year. 


Blackburn.—The Corporation propose to promote an omnibus 
bill for additional electricity supply and tramway powers. 

Bradford.—The Electricity committee report: d on Tuesday that 
they had entered into an agreement for the supply of electricity in 
bulk to the Dradford Dyers' Association. 

The new tramway from Little Horton to Wibsey, via Brownroyd 
Hill, was inspected on behalf of the Board of Trade and opened for 
traffic on Wednesday. 


Canada.—It is reported that a representative of a British syndi - 
cate is at Edmonton, the capital of Alberta, is investigating the tram- 
way situation. If successful in the negotiations for «he purchase of 
the local franchises, the syndicate will develop the tramways in 
other parts of Western Canada. 

Colchester.— The Corporation have rejected a proposal to unite 
the electricity and tramways undertakings under one committee. 


Dewsbury District Tramways.—Soothill Nether Council have 
sealed the agreement with the National Electric Construction Co. 
for constructing the portion of the Dawsbury to Ossett tramway 
system in Soothill Nether. The work is to be commenced within а 
month and will be finished by Whitsuntide next year. 


Doncaster.—On Wednesday the Council authorised the Tram. 
ways and Electricity committee to construct three new passing 
places on the tramways at a cost of £1,020. 

Dover.—The Council have applied for sanction to a further loan of 
£1,000 for free" wiring work. 


Edinburgh.—On Tuesday the Council adopted the recommenda. 
tion of the Electric Light committee to reduce the charge for current 
for lighting to 24, per unit to consumers who do not use the light 
between 4 and 7 p.m. during November, December, January and 
February. | 

A communication from Mr. Norman A. Thomson, consulting engineer, 
submitting termg for converting the tramways to electric traction was 
remitted toa committee. Mr. Thomson asked if the Council would con- 
sider selling the present tramways to a new company and grant a con- 
cession for working the same for 60 years, and, if so, what sum in cash 
down would the Council require? The new company would convert the 
present lines to electric traction and construct extensions (aggregating some 
9 miles of double track) on the overhead system. All capital required 
would be found by the company. The existing tramway company were 
approached on the matter ssvcral months ago, and stated that they did 
not wish to stand in the way of the schem» provided the terms were satis- 
factory to themselves. 

Electrical Legislation.—The Associated Municipal Electrical 
Enginecrs of Greater London are esking the borough councils and 
other authorities to support them in urging the re-introduction next 
session of the Supply of Electricity Bill, 1906.* 


Electrical Equipment of the ss. ‘‘ Mauretania.’’—In the issues 
of Lhe Electrician for Sept. 27 (p. 939) and Oct. 4 (p. 982) a descrip. 
tion was given of the electrical equipment of the вв. ** Mauretania," 
and we are asked to add that the vessel is fitted with the Pearson 
fire alarm system. Messrs. Alfred Graham & Co., Crofton Park- 


* The text of thia bill is given in full in ‘‘ The Electrician " Electrical 
Trades’ Directory and Handbook for 1907, pp. 381-384 
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road, London, S.E., also inform us that a system of loud-speaking 
telephones was provided for the vessel by them in connection with 
the navigating positions. For this purpose large and loud-speaking 
instruments are used, and the system is, of course, quite indepen- 
dent of the passengers’ equipment. In the navigating room are 
three separate telephones. The first is connected to the engine 
room, which contains three telephones, one for the starting plat- 
form, controlling the low-pressure and astern turbines, and one each 
for the high-pressure turbine rooms, port and starbeard—the navi- 
gating officer, by means of three switches, can speak to either of 
these at will, independently of the others. Тһе second telephone is 
to the steering gear, and the third is connected to the forecastle, 
the crow's nest and the after bridge by means of three switches. 


Electricity in Mining.—At the meeting of the Kent Collieries 
(Ltd.) on Tuesday Sir Owen Slacke referred to the electric power 
plant recently extended, and said that their power house contained 
four engines, five electrical generators (two of which were capable of 
producing about 700 H. p.), two switchboards, &c. An overhead 
travelling crane for lifting any part of the machinery had been fixed. 
The winding-engine house contained a pair of large engines for No. 
2 pit, fitted with all the latest economical appliances and capable of 
raising 1,200 to 1,500 tons of coal per day. The headgear stood 84 ft. 
above the level of the sidings and was fitted with all necessary 
appliances for drawing the coal. An almost infinite amount of work 
had been executed in connection with the equipment of the electrical 
pumping plant and adapting No. 8 headgear and three powerful 
capstans. 


Electricity Meter-testing Fees.— Woolwich Council have been 
informed by the Board of Trade that, as the report of the Engi- 
neering Standards Committee will be published early in November, 
it is proposed to adjourn until after that time the consideration of 
the proposed alteration in rules and scales of fees in regard to elec- 
tricity meters. 


Engineering Trade Agreement.—It is officially announced that 
the agreement between the Employers’ Federation and the Amal- 
gamated Society of Engineers, the Steam Eagine Makers’ Society 
and the Machine Workers' Association, which was provisionally 
agreed to some time ago, has been ratified by a vote of the members 
of tbe unions. 


Factory and Workshop Regulations of the Home Office.— 
In our last issue (p. 1,003) we set out various objections to the draft 
regulations recently issued by the Home Secretary and a resolution 
recently passed on the subject by the Associated Municipal Eleo- 
trical Engineers of Greater London. At а meeting on Monday the 
Association approved the action of the Executive in asking the 
engineers of electricity works to support the objections referred to. 
No replv, beyond а formal acknowledgment, has yet reached the 
secretary to the request that a deputation from the Association 
should be received by the technical officers of the Home Office. 


Falmouth.—In view of the increase of gas lighting the Council 
are to consider the advisability of providing electricity supply. The 
Parish Church is being wired for the electric light. 


Fire.—We are informed that the fire which occurred on the pre- 
mises of Messrs. J, G. White & Co., College-hill, London, E.C., last 
Week, although it caused considerable inconvenience at the time, will 
not in the least affect the company's facilities for carrying out orders. 
The fire took place in the telephone room. which was completely 
gutted, but a temporary switchboard has been installed and com- 
munication restored. 


Hull.—Application has been made for sanction to a further loan 
of £31,200 to meet the probable requirements of the electricity 
department for the next three years. 


India.—It is expected that construction work under the electri- 
city supply licence granted to D. J. & R. J. Tata, for the generation 
of electrical enery at the Ghats and the supply of current in the 
city and island of Bombay, will be commenced within a year. 

It is stated that the Bengal and North Western Railway Co. are 
about to spend a further R90,000 (£6,000) on electric train lighting. 

The material for electric lighting installations at the Bengal- 
Nagpur Railway Co.'s head offices at Kidderpore and their premises 
at Khargpur, and for telephone materials for the latter place and 
Garden Reach, has been ordered from England. 


Inquests.—At Wednesbury last week an inquest was held into the 
death of the man Rrennan who was recently killed at the Old Park 
` Works of the Patent Shaft & Axletree Co. 

Deceased was employed in the '' bogey department, and had occasion 
to use an electrical saw for sawing hot metal. The saw had previously 
been used by another blacksmith named Corbett, who stated that it 
appeared in perfect order when he left it. Brennan was assisted by a 
man pamed Costello (who was unable to attend the inquiry) and a 
youth named Watts. 
the saw and was just drawing back, when Costello pulled the switch out 
to cut off the current. Immediately he did so there was a flame from the 
sheet-iron flooring. 


The latter stated that Brennan had finished using | 


Cornett, who was near, said he felt a shock through his legs which 
knocked him over, and deceased reeled and fell. Watts attempted to save 
him, but immediately he stepped on to the iron plates near the motor he 
was thrown. Costello eventually pulled him off. 

Mr. J. L. Anprews, electrical engineer to the Patent Shaft & Axleiree 
Co., said he examined the machinery after the accident and found tbat 
the spring of the switch which controlled the current working the motor 
bad broken. When pulled back it caused a contact with the iron box 
which formed a cover for the switch. In view of such an escape of 
current there was a cable attached to the iron box, the sheath being 
attached to the iron frame of the motor. As that was on a bed of con- 
crete it was regarded as forming a good earth connection. Another end 
of the cable’ was earthed by being attached to an iron column support. 
ing the roof. Witness was of opinion that the motor was not in reality 
perfectly earthed, and that the current passing into the frame through 
the sheath was not carried to earth as it should have been, but deceased. 
who was also on conorete, formed a connection to earth. The switch and 
motor were fixed in accordance with Home Oflice requirements. 

The electrical inspector of factories (Mr. G. Всотт Ram) said the only 
explanation he could give for the iron column not proving conductive was 
that there was paint on it. He had examined the column and could see 
no clean metal. With regard to the failure of the current to pass throngh 
the saw into the foundations, he was of opinion that the explanation was 
that, while the ground was well watered on the surface, it was probably 
dry beneath, as there was a furnace iu close proximity. In that cvent 
the earth would be non-conductive. He had known similar cases else- 
where. In his opinion the company had taken all reasonable precau- 
tions. At present there were no Home Office regulations applying to 
electrica] machinery of that kind, though some rules were now being 
drawn ор. The accident would not have happened if there bad been а 
wood cover, but there were objections to wood covers, and iron covers were 
almost universally used. He agreed that a switch was always liable to 
get out of order. The usual precaution was to put an earth wire on. 

The jury returned a verdict of accidental death from electric shock, 
adding that they did not think anyone was to blame and that all reason. 
able precautions appeared to have been taken. 


An inquest was held on Friday into the deaths of two men who 
succumbed to injuries caused in the tramcar accident at Birmingham 
on 1st inst. 

The manager of the tramways (Mr. Aurren Baker) explained that the 
Warstone-lane hill (where the accident oocurred) was 300 yds. long 
The incline varied from 1 in 43 to 1 in 17. The Board of Trade regu- 
lations allowed the corners to be turned at 4 miles an hour, but the 
motormen had instructions to approach curves, points and crossings at а 
speed not exceeding 3 miles per hour. With regard to the cara there 
was a rule that when they were returned to the depot at night the 
motorman should report any defect that had come to his notice while 
the car was in his charge. On Monday night a motorman reported that 
the car was in good order. Similar entries appeared in the book for the last 
fortnight. He produced a diagram showing the notches on the con- 
troller. There were seven power notches. The first was used to start the 
саг and the fourth for ordinary ranning. A separate handle on the ооп. 
troller was used for starting or reversing the motor. There were seven 
notches for the magnetic brake. An ordinary hand brake was used for 
regulating the speed of the car on the level, but the magnetic brake was 
more effective. The first notch was sufficient, under ordinary circum- 
stances, to retard the car, and the second or third to stop it. The cars 
pena coasted down Warstonc-lane on the second notch of the magnetic 
brake. 

The Coroner: Does the Board of Trade call for a magnetic brake ?—No. 
On severe gradients, such as 1 in 15, the Board of Trade usually required 
a slipper brake to be used, but did not stipulate what kind of slipper brake 
it should be. The magnetic brake had, however, the strong approval of 
the Board of Trade inspectors. Every Corporation car in Birmingham 
had a magnetic brake. The Board of Trade recommended the magneti: 
brake as a result of exhaustive tests made in London, and the whole 
of the cara belonging to London County Council were fitted with that 
kind of brake. With the current full on the cars could travel at 14 or 15 
miles an hour on the level. The hand brake would, on a moderate gradient 
pull up the car, but would not do it so quickly as the magnetic brake. 

A Juror : If the car was going at full speed down hill, and the mag: 
netic brake failed, the hand brake would be useless t —It would check the 
8 , but it would take time to stop it. The hand brake only checked 
the speed of the wheels, and if the wheels were locked the car would 
skid. The magnetic brake did not admit of skidding. 

Mr. Baker explained the duties of the motormen in regard to testing 
the brakes. That could not be done at the depot, but as soon as he got 
bis car on the road it was the duty of the motorman to make an emer- 
gency stop to test his magnetic brake. If he discovered any defect it 
was his duty to report it to the first inspector he met. He was instructed 
not to take the risk of running a car that was not under complete control. 
If there was no inspector available the motorman would uss his owa dis 
cretion and take the car back to the depot. 

Wa ter Fenn, assistant brakesman at the Rosebery-street depot, ssid 
he examined the car on Monday night and adjusted the brakes. There 
was no breakage or defect apparent. 

After hearing further evidence, the jary returned a verdict of accidental 
death. They added a rider to the effeot that there was an error of jadg- 
ment on the t of the motorman in not returning the car to the depot 
immediately he found the magnetic brake defective ; and also an error of 
judgment on the part of the inspector in depending upon a brake which 
he knew was defective, especially on a decline. 


International Exhibitions. Tho committee appointed in October 
1906, by the Board of Trade to report up^n the advisability of Great 
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Britain participating in international exhibitions has issued its 
report. 

The committee find that great international exhibitions are not 
universally regarded with favour by manufacturers in this country. 
Textile manufacturers show great unwillingness to take part in exhibi- 
tions and generally the evidence went to show that they are of little use, 
as а rule, to the great staple industries of the country. On ths other 
hand, the report states that it seems probable that, except in the case of 
striking novelties, from the exhibition of which satisfactory returns may 
be obtained in almost every class of goods, the trades which have 
derived the most direct benefit from exhibiting are the furniture, 
china, earthenware, glass, goldsmiths’ and silversmiths’, jewellers’, gun, 
ammunition, and, to some extent, the machinery and engineering trades. 
Individual firms have also obtained good results by exhibiting such articles 
as photographs, special kinds of paper, books and bookbinding, scientific 
instruments, flexible metallic tubing, brass and copper tubes and metals, 
&c. In the case of the machinery and engineering trades, the diroot re- 
sults obtained by exhibiting have occasionally been of considerable impor- 
tance; but this remark does not apply to specialities for which there is a 
very limited demand, or to very heavy goods, such as large marine engines, 
locomotive engines, or certain classes of mashine tools. To a large 
extent, it would appear, the amount of direct benefit which may be derived 
from exhibiting by any particular firm is dependent on whether that firm 
is represented at the exhibition by an efficient agent. 

Although firms do not, as a rule, gain much in the way of increased 
orders from taking part in exhibitions, the committee favour the continued 
participation of this country in all really important exhibitions, owing to 
the indirect advantages resulting from them. 

The committee are of opinion that the causes which render it necessary 
for individual firms to spend large suma on advertisements, in order to 
maintain their position in a particular trade, aleo render it imperative 
that every effort should be made to maintain and improve the reputation 
oi British manufactures as a whole. Experience has shown that even 
in the case of firms with an established reputation and world-wide con- 
nections, attempts to discontinue advertising have usually been followed 
by а diminution in sales, and the committee think that the neglect by 
Great Britain of one of the most important forms of national advertise- 
ment would be equally detrimental to her interests as a manufacturing 
country. Another aspect of exhibitions to which considerable importance 
should bo attached is the effect which they have in encouraging national 
emulation and in stimulating individual exhibitors to improve their pro- 
ductions. 

The committee state that, in their opinion, it is of the first importance 
that improved machinery should be set up which will secure, firat, a more 
prompt consideration of invitations to participate in exhibitions; and, 
second, a more effective representation of tbis country at any exhibition 
in which H.M. Government may decide to take part. To obtain these 
objects it is essential that, before everything else, the Government should 
provide in future for continuity of organisation from. exhibition to exhi- 
bition, and to effect this continuity of organisation it is necessary to ар. 
point a permanent official whose duty it should be to collect full informa- 
tion respectiog past exhibitions and to evolve a proper system for 
application in the future. The committee recommend that a special 
officer —ої approximately the rank known as principal clerk—should be 
attached to one of the departments of the Board of Trade as the officer 
specially concerned with exhibition work, aud that he should be pri- 
marily responsible for the proper organisation, conduct and winding up 
of all exhibitione. 

Suggestions are also made as to the method on which the new plan 
should be worked. 


Light Railways.—Clayton le-Moors Council have acceded to the 
request of Mr. Chadwell for an extension of 18 months for com- 
pleting the Blackburn, Padiham & Whalley Light Railway. 


London County Council.—At the first sitting of the Council 
after the summer recess on Tuesday it was agreed to lend £1,755 
to Woolwich for electric lighting and £7,337 to Fulham. 

Contracts and Retention Money. —The following proposal of the Finance 
committee for the amendment of Standing Order No. B 222 in reference 
to the retention of money under contract was agreed to: (4) In the 
case of contracts for machinery or electric lighting installation payments 
Bhall be made as follows: In contracts for machinery, 50 per cent. of 
contract price (less provision money for extras) on delivery of machinery ; 
25 per cent. after erection; 15 per cent. after trial or test of machinery ; 
and the balance after the expiration of prescribed period of mainten- 
ance. 

In contracts for electric lighting installations, 80 per cent. of contract 
price (less provision money for extras) on completion of work; balance 
&fter expiration of prescribed period of maintenance." 

Proposed New Tramways.—The Highways committee brought up their 
adjourned report recommending that application be made to Parliament 
for power to construct new lines (1) between Gray's Inn-road and Cale- 
donian-road, (2) from King's Cross-road to Gray's Inn-road, (3) from 
Essex-road to Kingsland-road, (4) from Mitcham-road to Tooting High- 
street, (5) from West Norwood to Crystal Palace. The total capital 
expenditure involved in these schemes is estimated at £351,000, of which 
£229,000 represents the cost of constructing and equippiag the proposed 
tramways and £122,000 the gross cost of street widenings. The tramways 
to the Crystal Palace are proposed to be constructed on the overhead 
trolley system.—The recommendations were agreed to. 

Greenwich Generating Station and the Royal Observatory.—It was agreed 
to accept the report of the Special committee appointed to inquire into 
the working of the Council's generating station at Greenwich in its rela- 
tion to the Royal Observatory as the basis of a working agreement 
between the Courcil and the Admiralty. This report was given in 


February of this year and contains recommendations chiefly in regard o 
the nse of machinery so perfectly balanced as not to cause vibration. 

Future Electrification of Tramways.—Auswering questions, Mr. Whit- 
taker Thompson (chairman of the Highways committee) said that if the 
local Councils of St. Pancras and Hackney would assist them in agreeing 
to the overhead trolley system he felt he could promise a speedy electrifi- 
cation of the system in those districts. The Council had not yet received 
the consent of the Board of Trade to the use of the surface-contact system 
in Mile End. 

Lowestoft —The L.G. Board have sanctioned the borrowing 
of the following sums: For feeders, distributors, services and oil 
filter, £11,250 (to be repaid in 20 years), meters £1,500 (5 years). 
publie lighting £1,200 (10 years), &nd motors £8,000 (10 years). 
The question of loans for free wiring is under consideration. 


Metropolitan Ássociation of Electric Tramways Managers.— 
The quarterly meeting of this Association was held on Friday last, 
when а visit was paid to Croydon. 

The members attending were: Messra. H. E. Blain (West Ham), T. B. 
Goodyer (Croydon), W. E. Hammond (Metropolitan Electric Tramways), 
G. Ratcliffe Hulme (South Metropolitan Tramways), H. L. Howard (Bark- 
ing), C. Mittelhausen (Bexley Heath), F. Schofield (Leyton), A. Н. Shaw 
(Ilford), W. C. Ullmann (East Ham). 

Sir J. Clifton Robinson (London United tramways) and Меввтв. А. L. C. 
Fell (chief officer) and J. K. Bruce (traffio manager) of the L.C.C. tram- 
ways, А. Coveney (Erith), and W. Murray and G. R. Spurr (Walthamstow) 
were prevented from attending. 

Mr. T. B. Goodyer, tramways manager to Croydon Corporation, met 
the viaitors at East Croydon station, and placed a special car at their dis- 
posal and took them for a run over a part of the system. The Thornton 
Heath depot, workshops and stores were inspected, and subsequently а 
meeting was held in Mr. Goodyer's office, when business was discussed. 
Mr. H. E. Blain (West Ham) was unanimcusly elected chairman in suc- 
cession to Mr. Fell, whilst Mr. Goodyer succeeded Mr. Blain as hon. sec. 
At the conclusion of the business the members were entertained toa knife 
and fork tea by Ald. Trumble, J.P., chairman of the Croydon Tramways 
committee, whose hospitality was greatly appreciated. 


Motor’ Buses and Cabs.—In the report of the Commissioner of 
Police for the Metropolis for 1906 it is stated that mechanical trac- 
tion is rapidly replacing horse traction for public carriages. 

Whereas the total number of mechanically-propelled vehicles in 1902 
was 345, it had risen іп 1905 to 1,384, and in 1906 to 2,275. Hansom 
cabs continue to rapidly decrease, while four-wheeled cabs decrease less 
rapidly. The number of motor 'buses licensed in 1906 was 783. 3,752 
were reported unfit, 2,036 unduly noisy and 1,716 suffering from other 
defects. Makers were induced to make greater efforts to produce а more 
satisfactory vehicle in respect of noise, and the motor omnibuses since 
licensed are reported as showing marked improvement, 


Newcastle-under-Lyme.— The salary of the electrical engineer 
(Mr. A. J. de Rienzi) has been increased. 


Newport (Mon.).—On Tuesday the Council rejected (by 25 votes 
to 16) a resolution that the lighting of the town should be placed 
under a committee other than the Electricity committee. 


„Noisy Tramcars."— Middlesbrough Council have decided to 
make & contribution not exceeding 10 guineas towards the cost of 
the proceedings which are to be taken by Ealing and the adjoining 
localauthorities against the London United Tramways with regard 
to the alleged nuisance caused by noisy tramcars. 


Northallerton (Yorks).— The Northallerton Electric Light & 
Power Co. havo declined to open negotiations for the sale of their 
undertaking to the Council. 


Presentation.—The employes of Norwich Tramways have pre- 
sented a pair of silver vegetable dishes and a case of silver and ivory 
fish knives and forks to Mr. Alan N. Banister, engineer and manager, 
on his marriage. | 


Richmond (Surrey).—A special report was presented to the 
Council on Tuesday by the General Purposes committee on the 
subject of tramways. A P 

After dealing with the position of the London United Tram ways, the 
committee recommended the Council to approve the general principle of 
powers being sought for the construction and working of tramways, 
either for the borough only or jointly with Barnes Council. The Council 
were àlso recommended to authorise inquiries and negotiations being 
continued and such expert advice (both engineering and legal) being 
obtained as may be necessary, and generally to take such steps as they 
may be advised to prepare and to promote, jointly with Barnes or other- 
wise, а bill next session to authorise the construction and working of а 
system of tramways. It was also reported that the Richmond (Surrey) 
Electric Light & Power Co. had offered to lease the powers when obtained. 

After discussion it was decided, by 16 votes to 15, to adjourn con- 
sideration of the matter until 21st inst. 

Barnes Council have appointed a special committee to discuss with 
Richmond Council the question of the construction of tram ways. 


Sheffield.— On Wednesday the Council approved the proposal of 
the Tramways committee to lease 6,750 yds of land from the Duke 
of Norfolk, for 200 years, at an annual rent of 1s. 6d per yard, as а 
site for a tramway car ehed. 


Southwark (London).—In our last issue (p. 1004) it was stated 
that the accountants called in by the Council (Messrs. Price, Water- 
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house & Co.) had sent in a further report on the electric lighting 
accounts. 

We are informed that this statement is not strictly accurate, as no 
accountants have been, called in by the Council, but Messrs, Price, Water- 
house & Co. have reported on the subject on behalf of a ratepayer. The 
original report by the firm was sent to the district auditor (Mr. Carson 
Roberts) for perusal, to which he replied, and it is in reply to Mr. Carson 
Roberts’ observations that Messrs. Price, Waterhouse & Co. have pre- 
sented the further report referred to in our last issue. Beyond this, no 
firm of accountants has been approached by the Council with regard to 
the electric lighting accounts, and no change has been made in the 
financial policy of the undertaking. 

Sowerby Bridge.—The Council have decided to transfer their 
provisional order (1900) to the Electrical Distribution of Yorkshire 
(Ltd.) for 21 years. 


Stepney (London).—On Wednesday the Electric Lighting com. 
mittee reported that the borough electrical engineer (Mr. W. C. P. 
Tapper) had prepared plans, &c., for the new generating station at 
Dlyth's Wharf, and it was decided to advertise for tenders for tho 
plant (the advertisement of this contract appears in another column). 
The total cost of the scheme is estimated at about £57,000. 


Stockport.—In future consumers of electric current for lighting 
will be supplied at 84d. per uni*, less 5 per cent. 

Sanction to & loan of £15,478 for tramway extensions has been ap- 
plied for by the Council. 

Submarine Telegraphy.— At the exhibition at Olympia on Tues- 
day evening Mr. Chas. Bright gave a lecture on Submarine Tele- 
graphy,” describing the methods of transmitting electric signals 
through cables and the speeds with which this work can be done 
under varying conditions. The various stages of construction of a 
submarine cable were explained, as well as the methods of survey- 
ing the ocean bed, laying the cable, providing for irregularities of 
the sea-bottom, landing shore-ends, picking up and repairing a 
cable, localising faults, &c. An instructive résumé of submarine 
chronology was given, and some interesting statistics. The audience 
was both large and appreciative. 


Swansea.—After March next the Council have decided to adopt 
а flat rate of 44d. per unit for electric current for lighting. 

An electrical equipment to cost £70,000 for the treatment of 
zinc ores, &c., is being laid down at the Hafod and Upper Bank 
works of Williams, Foster & Co. 


Theft of Cable.—At Marylebone (London) Police Court on 
Monday, two men (Brooker and Messer) were sentenced to 28 days' 
hard labour for stealing a quantity of electric cable from the Mary- 
lebone electricity department. Tons of electric cable,it was said, had 
been stolen from the storeroom during the past 12 months. Watch 
was kept, and on the 8rd inst., shortly before booking.on time, 
Brooker was seen to hand two pieces of cable and some fittings to 
Messer, who placed them in his truck, which he subsequently took 
away. 


Tramways over Southwark Bridge. — Mr. J. D. Gilbert has 
given notice that he will move the following resolution at an early 
meeting of London County Council :— 

That, as the City Corporation are considering the rebuilding of South- 
wark Bridge, it be referred to the Highwaya committee to negotiate with 
the Corporation and report on what terms London County Council tram- 
ways will be allowed to cross the reconstructed bridge to a terminus on 
the City side. 


Tunbridge Wells.—An inquiry was held on Tuesday into the ap- 
plication of the Council for sanction to borrow £9,600 for extensions 
of the electricity works. 

The town clerk (Mr. W. C. Свіррз) said the electricity undertaking had 
been continually progressive. The works were started in 1891, and the total 
cost had been £81,475, of which £22,941 had been redeemed. There were 812 
consumers. There had been no new loans applied for for 64 years. There 
was no need to enlarge the buildings. There had been a considerable saving 
in regard to the erection of a new chimney, which cost less than the 
original estimates by over £2,000. The balance of the amount had been 
spent in other ways on the works, as shown in the accounts. There had 
also been a considerable saving on the machinery. The accountsfor each 
department were now kept separate for convenience and reference. 

The electrical engineer (Mr. H. L. Р. Boot) said they had saved on the 
new chimney shaft, but the present loan was for quite different purposes 
for electric plant. 


Watford. —Sanction has been received to a further loan for ex- 
tensions of the electricity undertaking. The Council have decided 
to light new streets by electricity. 


Wednesbury.—Sanction to a loan of £2,819. 10s. 2d. for cables 
and services has been applied for by the Council. 


West Ham. Тһе borough electrical engineer and manager (Mr. 
A. Hugh Seabrook) has asked to be allowed to quote for any heat- 
ing required by the Corporation in any of their premises. 

The department can supply heating on a large ecale to private firms to 
their satisfaction, and Mr. Seabrook is certain they could give satisfac- 
tory prices to the Council. 

In accordance with the requirements of the electrical inspector to the 
Home Office (Mr. G. Scott Ham), the sub-stations at ihe Technical 


Institute and the Public Hall, Canning Town, have recently been re. 
modelled. During the three months ended September 117 are lamps 
have been supplied to consumers under the new arc-lamp hire scheme, 
bringing in a yearly sum of £960. Mr. Seabrook has submitted a simila 
scheme in regard to Osram lamps. 

The Board of Trade have written that in regard to the proposal of th: 
L.C.C. to use the “ G.B." surface-contact system on the tramway between 
Bow Bridge and Commercial-road, they were advised that the equipment 
of cars for working on the ‘‘G.B.” system in addition to the overhead and 
(should that also be necessary) the conduit system would not seem to 
present any serious practical difficulties. Under the circumstances, it 
did not appear to the Board that they would be justified in declining ta 
approve the proposal of the County Oounoil. 

In regard to the through running arrangements between East Ham and 
West Ham, both undertakings having completed a further year's running, 
the figures for the year ended August, 1907, are to be included in the 
agreement, such figures being: East Ham car-mile earnings 10 29d. and 
West Ham running costs 4:894d., instead of 9 78d. and 4°937d. respectively, 

The Lighting and Tramways committee have decided, on the recom. 
mendation of the tramways manager (Мг, Н. E. Blair), not to accede t 
a demand for a double-shift system on the tramways on Sunday. 


Whitby.—The Council have acquired premises in Baxtergate for 
fitting up as show rooms for electric light fittings, &c. 

Wigan.—The Board of Trade and the L.G. Board were recently 
approached with a view to obtaining inquiries into the, working and 
financial position of the tramways and electricity supply under. 
takings, but both departments have now replied that they have no 
statutory power to hold such inquiries. 


Willesden.— The capital expenditure on the electricity departmen: 
at March 31 was £169,937, an increase of £5,467 on the year. 

Revenue was £20,229, and expenditure £13,567, including cost of car- 
rentsupplied in bulk by the North Metropolitan Electric Power Supply (2. 
£9,286. The gross profit was £6,662. Interest and instalment of loans 
amounted to £6,744, and the net result of the year's working was a del 
ciency of £16. 15s. 5d., by which amount the gross profit and interest o: 
bank balances (£66) fall short of the capital charges. It will thus з seen 
that the statement in our last issue that there was a profit of £783 on tie 
(ө working was incorrect, that amount being the profit on publ 

ighting only. 

We are informed that 66 additional flame arc lamps are being erected. 
making the total 206 lamps, and as these are to be lighted and maintained 
for the amount hitherto paid for 140 lamps, it is estimated that the publi 
lighting will thus be reduced to cost price. There аге 1,703 consamess 
with 83,198 equivalent 8 c.p. lamps connected (compared with 1.370 and 
65,051 last year). The motors connected total 5844 н.р. (333 н.р.). 1,4413 
(1,111,268) units were sold. The total maximum supply demanded и 
1,108 kw. (833 kw.). 

Wolverhampton.—The Council are recommended to increase th: 
salary of the borough electrical engineer (Mr. C. E. Shawfield) b, 
£75 per annum, with a further similar increase in 12 months. | 

Woodbridge (Suffolk).—A special committee has been formed >: 
the Council for considering two proposed schemes of electricity »ip 
ply in the district. | 

Workhouse Lighting.—Burnley Guardians propose to wire thet 
workhouse. 

Yarmouth.—The Council have notified Gorleston Gas Со. of 
their intention to discontinue gas lighting. 10 electric arc lanp: 
are to be erected on Gorleston-parade, and 11 additional electric 
lamps in other thoroughfares. е 

Cricket League.—The St. James’ & Pall Mall Electric Cries“ 
Club are the winners of the affiliated centre cup this season. 12 
following are the points scored by the clubs :— 


St. James’ & Pall Mall.. 17 points | St. Marylebone ........ t рат? 
St. Pancras......... nas 18 „ Central .......... каза боо» 
Kensington & Knights. Chelsea .............. 0. 


bridge "me MET | 
The hon. secretary (Mr. A. W. Seabright) will be pleased to furnis: 
electric supply cricket clubs with information regarding the leg 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Electric Lighting committee of the Metropolitan boro-5 · 
Stepney invite tenders for the carrying out of the following * i : 
connection with the Council's projected new generating PA e 
Dlyth's Wharf, Limehouse, and the sub-station at Osborn c А 
Whitechapel: (а) complete equipment of the steam-ralsns f. 
tion of the station plant, including condensing water PIT: 
wells and coal-handling plant; (6) complete equipment ~ 
electrical generating portion of the station plant, including is 
generator, high and low-tension switch gear and о 
machinery. The contract will also include the removal o! * ' 
tion of the plant already erected at Osborn-street and its re: =" 
at Blyth's Wharf. Copies ot general conditions, specification | 
from the borough electrical engineer and manager (Mr. Vm. 
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Tenders, addressed to Chairman of the Electric Light- 


Tapper). 
See 


ing committee, 27, Osborn-street, Whitechapel, by Nov. 11. 
also an advertisement. 


Londun County Council invite tenders for the electric wiring of 
tramways sub-stations at Holloway, Hackney and Clapton, and of 
a car shed at Holloway. Tenders, on official forms to be obtained 
from the Clerk of the Council (Mr. G. L. Gomme), County Hall, 
Spring-gurdens, S. W., by lla.m. Oct. 29. See also an advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for supply of stores for the 12 months ending Nov. 30, 1908, in- 
cluding telegraph instruments, telegraph apparatus (insulators, 
&c.), electrical wire and cables, telegraph ironwork and tools, electric 
light carbons, incandescent electric lamps, wire, indiarubber goods, 
&c.,in group 1; and glass, acids, oils, varnishes, brasswork, zinc, 
antimony, brass, copper rivets, tools, &c.,ingroup2. Samples and 
patterns may be seen at the general stores, Swindon, from Oct. 14 
to 19 for group 1 and from Oct. 30 to Nov. 9 for group 2. Specifi- 
cations (with forms of tender) from the Stores Superintendent, 
Swindon, for group 1 after 7th inst. and for group 2 after 28th inst. 
Tenders to the secretary (Mr. G. K. Mills), Paddington Station, 
London, W., by Oct. 22 for group 1 and by Nov. 12 for group 2. 


Tunbridge Wells Corporation invite tenders for the supply, de- 
livery and erection of the work in connection with the installation 
of а 500 kw. turbo-alternator, condenser апа pipe work in sections : 
(a) 500kw. turbine, (b) 500 kw. alternator and exciter, (c) surface 
condenser, with air and circulating pumps and (d) pipe work. 
Tenders to the town clerk (Mr, W. C. Cripps), Town Hall, Tunbridge 
Wells, by 10 a.m. Nov. 1. 


Lewisham (London) Guardians want tenders by 8 p.m. Oct. 14 
for supply and fixing of а cable 600 ft. in length from the Guardians' 
meter to а motor at the laundry. Particulars from the Master of 
the Workhouse. Tenders to 394, High- street, Lewisham, S.E. 


Salford Corporation want tenders by 9 a.m. Oct. 17 for wiring a 
portion of Broughton Town Hall. Specifications, &c., from th» 
Borough Electrical ngincer. 


Birmingham Corporation want tenders by Oct. 12 for one year's 
supply of coal for the electricity stations. Particulars from the City 
Electrical Engineer. 


Portrush (Co. Antrim) Council want tenders by 8 p.m. Nov. 2 for 
lighting by electricity or gas. Specifications of Mr. John Wood- 
side, Ocean-buildings, Belfast. 


Leyton District Council want tenders by 7 p.m. Oct. 29 for supply 
of а lathe and other machine tools for the electricity department. 
Specifications from the Electrical Engineer. 


Limerick Electric Lighting committee require tenders by 2 p.m. 
Oct. 15 for switchboard extensions. Specification from tbe Engineer. 


The Municipal Tramways Trust, Adelaide, S. Australia, want 
tenders by noon Nov. 9 for supply of steel rails and fishplates. 
Specifications from the Agent-General for S. Australia, London. 


The Ayuntamiento Constitucional, Toro, invite tenders, which will 
be opened simultaneously at the Casa consistorial of Toro and at the 
Direccion general de Administracion, Madrid, for the electric light- 
ing of the town of Toro for 10 years. А deposit of about £25 is 
required to qualify a tender and local representation is necessary. 
Tenders to either of the above addresses before Oct. 29. 


An adjudication will take place in the Palacio Municipal, Ponte- 
vedra and in the Direccion general de Administracion local, Madrid, 
for the electric lighting of the former town for 20 years at the 
upset price of 20,000 pesetas (about £714) per year. A deposit of 
about £36 is required to qualify a tender and local representation is 
necessary. Tenders to the Secretaria del Ayuntamiento, Ponte- 
vedra, by Oct. 28. 

A copy of the Madrid Gazette” for Sept. 21, containing the notices 
9 185 CU can be sean at the Board of Trade, 73, Basinghall-strest, 

ondon, E.C. 


TENDERS RECEIVED AND ACOEPTED. 


Sheffield Tramways committee have accepted the tender of the 
United States Steel Products Co. for supply of copper bonds for next 
12 months, the estimated value being £1,101. 

In reply to questions why these goods could not be obtained from an 
English firm, Councillor Fenton replied that nearly the whole of the 
copper bonds used on the system came from the United States. If an 
order were given to an English firm the result would be the same, except 
that the Corporation had to pay the English firm's profits. A emall 
quantity was recently required and as the tender of the United States Co. 
was the lowest, it was decided to ask if they could supply the whole of the 
requirements of the year at the same rate. The price of copper was at 
present very low. 


Beckenham Council have accepted the following tenders :— 

W.Lucy & Co., lead service boxes, 8s. each; Cable Accessories Co., h.t. 
three-way boxes £4. 10s., h.t. straight-through boxes £2. 15s. ; Johnson & 
Phillips, frames and covers 88. 3d., 6s. 3d. and 5s. 3d., three-way boxes £3, 
four-way ditto £3. 19s, 3d., three-way boxes with frames and covers 


£5. 10s. 6d., four-way ditto £6. бв. 9d., double disconnecting service boxes 
£1. 1s., two-wire house-service cutouts 7s. 6d. per set; Bishop & Austin, 
non-disconnecting service boxes, 123. 


Yarmouth Tramways committee have accepted the following 
tenders: Crompton & Co, for 10 н.р. motor, with side rails, 
switches and starters, £35. 18s. 6d. ; Miller & Co., for wheel press, 
£88; Geo. Hatch, for forge and emery machines, £30. 5s.; and 
Brown & Colby, for shafting, 11s. per cwt., and pulleys. 


Woolwich Council received tenders for building alterations at the 
Globe-lane electricity works in connection with the installation of 
three new Davey- Paxman boilers, and the lowest, that of W. Neil & 
Co. (at £485. 183.) was accepted. The work is to b3 completed in 
two months, 


Marylebone (London) Council have accepted the tender of William 
Cory & Son for six months’ coal at following prices, delivered by 
barge: High hazel double-screened nuts 14s. 114., Nuneaton 
14s. 11d., Shipley 14s. 11d., Griff peas (for limited quantity to be 
agreed) 13s. 8d. 


Thetenderof Smith & Coventry hasbeen acceptedby London County 
Council for two high-speed vertical tyre boring mills at £800, and 
that of Buck & Hickman for one high-speed vertical milling machine 
at £292. 10s. for the central car-repair depot of the tramway depart- 
ment. 

London County Council have accepted the tender of Geo. Munday 
& Sons (at £4,153. 18s. 3d.) for the erection of Tooting tramways 
sub-station. There were eight tenders, varying in amount from the 
accepted to £4,715. 


Stepney (London) Council have accepted the tender of W. Badger 
for a coal bunker and conveyor at £253. 10s. Five tenders, 
ranging in amount from that of the accepted tender to £325, were 
submitted. 


West Han Guardians have placed orders with the following for 
annual supply of electrical fittings : General Electric Co., Neville, 
Williams & Co., Pryke & Palmer, Risdon, Lock & Co. and Troup, 
Curtis & Co. 


The British Thomson-Houston Co. are to supply two 20 н.р. 
motors with starters (to substitute the two present 10 н.р. motors) 
at Battersea public washhouses at £196, and to allow £100 for 
the existing motors. 


Aldershot Council have accepted the tender of Callender's Co. 
for cable, troughing and insulators at £444. 18s. 9d. The list of 
tenders appeared in our issue for Sept. 20. 


West Ham Corporation have accepted the tender of the Vulcan 
Electric Co. at £19. 5s. per annum for maintaining certain public 
lamps, fans and motors. 


The British Westinghouse Co. have received (through their Cal. 
cutta agents, Jessop & Co.) the contract for switchboard panels and 
accessories for the East Indian Railway. 


East Ham Council have accepted the tender of Callender's Co 
for the supply and laying of an additional feeder cable at £303. 


City of London Guardians have accepted the quotation of 
W. Palmer to maintain the internal telephones for a year at £10. 10s. 


Kettering Guardians have accepted the tender of Barnett & Soans 
for a 6 н.р. motor for the laundry at £33. 10s. 


Woolwich Council have accepted the tender of W. Neil & Co. for 
extensions tothe boiler house at the electricity works at £195. 183. 6d. 


Colchester Council have accepted the tender of E. В. Gray for 
electric motors for working the mechanical stokers at £79. 


Halifax Guardians have accepted the tender of J. Hamer for six 
months' supply of electrical fittings. 


Lynton Council have entered into an agreement with the local 
electric supply company for public lighting for 14 years. 


Clacton Council have accepted the tender of Venner & Co. for 
ordinary and prepayment electricity meters. 


Dundee Council have accepted the amended tender of the British 
Insulated & Helsby Cables for the supply of cables at £10,000. 


The Postmaster General's department (Brisbane) has accepted 
the tenders of the Brisbane Electrical Co. for brass plates for cross. 
overs and single and double protectors; Sargeant & Co. for c.i. 
potheads; Geo. Wills & Co. for g.i. pole roofs; Smith & Atkinson 
for making (only) of coppers for batteries, copper pockets and leads; 
Paul & Gray for c.i. manhole frames and covers and c.i. potheads ; 
and Perry Bros. for funnels and nipples for call receivers. 


Melbourne (Victoria) City Couneil have accepted the tenders of 
E. Carse for gunmetal castings; Royle, Rankin & Co. for roller- 
bearing sheaves; J. A. Newton & Co. for electricity meters; 
Australian General Electric Co. for two pedestals for h.t. switch- 
board; Veritys Limited for 69 arc lamps; T. Larmuth & Co. for 
tape-lapping machine; Geo. Weymouth & Co. for re-winding 20 
ou апа Sloan Electrical Co. and M. Seeck for flame arc lamp 
carbons, 
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BUSINESS NOTIOBS. 

Messrs. Ward & Goldstone, Springfield-lane, Salford, Manchester, 
have been appointed-by Creightons Limited, Carlisle, as their sole 
selling agents for wood casing and troughing south of Carlisle. 
Among recent contracts secured by Messrs. Ward & Goldstone is 
that for the casing for the Manchester new Royal Infirmary, which 
is claimed to be the largest institution in the world wired with 
casing (many miles being used on the job), the cost running into 
four figures. 


G. Straus & Co., 211, Upper Thames-street, London, Е.С, have 
been appointed by the United Electrical Co. sole agents in the U.K. 
for their carbon filament and Wolfram" metal filament lamps. 

Mr. Brinley Rees has opened offices at Albert Chambers, High- 
strect, Cardiff, as an electrical and mechanical engineer. 


John Lawson and Frank Stobbart, electric light and power ongi- 
neers, 24, High-road, Darlington, have dissolved partnership. Debts 
by Mr. Lawson, who continues. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 


А first and final dividend of 2s. 41d. in the bankruptcy of George 
and John Sampson Robson (trading as Robson, Robson & Co ), elec- 
trical engineers, Empire- buildings, Newgate-street, Newcastle-on- 
Tyne, and a first and final dividend sf 7s, 9d. in respect of the 
separate estate of George Robson, are payable at 1, St. Peter's 
Church- walk, Nottingham. 


The examination of W. A. Roderick, electrical engineer, Swansea 
(formerly of Bridgend) was opened and adjourned at Cardiff Bank. 
ruptcy Court on Tuesday. Liabilities £282. 11s. 5d., deficiency 
£225. 19s. 10d. Debtor said he had had losses through difficulties 
in the supply of electric power. He undertook to provide an 
amended statement of affairs. 


An application for the discharge of Carl Theodore Von Bach, elce- 
trical engineer, 4, Sun-court, Cornhill, London, E.C., will bo heard 
at Bankruptcy-buildings, London, on Oct. 29. 


The estate of Wm. Duke Palmer, electrical and mechanical engi- 
neer, Glasgow, has been sequestrated. 


Claims against the Electrical Ore Finding Co. (Ltd.) by Nov. 19 to 
Mr. J. e À. Norris, Suffolk House, Laurence Pountney-hill, Lon- 
don, E.C. 

Claims against the English Electric Carbon Co. (Ltd.) by Oct. 19 
to Mr. J. S. Wynne, 6, Coedyfelin road, Brymbo, near Wrexham. 


Claims against the ;Capilliform Telegraph Instrument Co. by 
Nov. 10 to Mr. Н. Clough, 54, Gresham-street, London, Е.С. 

At a meeting of shareholders of the Conduit & Insulation Co. (Ltd.) 
on Sept. 80 it was decided to wind up the concern voluntarily. Mr. 
Charles J. March, 23, Queen Victoria-street, London, E.C., was ap- 
pointed liquidator. The statement of accounts shows a surplus of 
assets over liabilities of £2,860. 2s. 


Sale by Tender.— The Cheshire Lines committee are prepar. d to 
receive tenders for the purchase of second-hand plant and material, 
including three Lancashire boilers, one pair horizontal Robey steam 
engines, two pairs compound horizontal Mather & Platt steam 
engines, including steel shafting, &c., one Davey. Paxman vertical 
steam engine, 10 Edison-Hopkinson dynamos (three compound and 
seven series-wound), a quantity of electric light cable, &c. Forms 
of tender and particulars can be obtained from the engineer of the 
Cheshire Lines committee (Mr. Н. Blundell), Central Station, 
Liverpool, after 14th inst. Tenders must be sent in to the secre- 
tary (Mr. Glegge Thomas), Great Northern Board Room, King's 
Cross Station, London, N., by 9 a.m. of Tuesday, Nov. 5. See ап 
advertisement. 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey’s-gate, Westminster, S.W., will sell by public auction at the 
Royal Arsenal, Woolwich, on Oct. 24, some unserviceable and obso: 
lete stores, including cast and wrought iron and steel, brass, copper, 
gunmetal, lead, zinc, aluminium, phosphor bronze, tin, &c , two 6 ton 
overhead travelling cranes, 8) tons of electric cable, electric lamps, 
lathes, drawing instruments, lathes and tools, &c. Catalogues at 
the War Office, Whitehall; the Ordnance Office, Tower, and the 
Ordnance Office, Royal Arsenal, Woolwich. See also an advertise- 
ment. 

Business for Sale.—Owing to illness of owner, & well-knowa 
engineering business in London is offered for sale as а going con- 
cern. The business has a well-established connection extending over 
half а century, and the business includes electrical, general and 
marine engineering. Freehold land and buildings may be pur- 
chased or leased, and the plant and stock taken at valuation. Раг- 
ticulars from the sole agents, Messrs. Wheatley Kirk, Price & Co., 
46, Watling street, London, Е.О. See also an advertisement. 

Plant for Sale.—Messrs. Workman, Yeames & Co., 6, Dublin. 
road, Belfast, advertise for sale two new 1920 в.н.р. vertical enclosed 
two-crank compound steam engines; also a Babcock & Wilcox 
water-tube boiler. 

Cable and Apparatus for Sale.— Mr. Lake, 132, Upper 
Thames street, London, E.C., advertises for sale large quantities of 
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new and old electric light cable, also searchlight lamps, h. v. main 
switches, New Radium” lamps, «е. 


Map of Railways and Electric Tramways in London and its 
Environs.— Mr. Edward Stanford has just issued а special map of 
the railways and electric tramways in London and its environs at 
the present time. The map is clearly printed and is bound in а 
manner which makes it а useful pocket companion. The published 
price is 18. 

Robertson Lamps — The General Electric Co. announce in an 
advertisement an ingenious scheme for pushing the sale of Robert- 
son" lamps. Any electric light consumer who returns incandes- 
cent electric lamps of any make to his local dealer and purchases an 
equivalent number of Robertson lamps is entitled to receive 9d. 
per dozen for all lamps returned, quite irrespective of make or cou: 
dition. There are other points of interest and the off»r holds good 
for two months from date. 


CATALOGUES, &c. 

Pocket Catalogue.—Crompton & Co.'s latest publication is a very 
useful production which will easily go into the pocket. It 
seems rather а tall order, but by the aid of this abbreviated price 
list“ particulars of all the Crompton productions can be got into the 
pocket. Dynamos, motors, arc lamps, projectors, instrumenta, fans, 
switches—in fact, all the electrical machinery and apparatus which 
Messrs. Crompton manufacture are described and priced in this 
compact list. It is a handy guide to modern electrical products. 

Ediswan Instruments.—A quite up-to-date method of post- card 
advertising is that adopted by the Edison & Swan Co. in bringing 
their instruments to the notice of buyers. 


Electrical Signalling.— Messrs. Siemens Bros. & Co. are issuing 
а pamphlet (No. 4) describing the Siemens electric system for work- 
ing railway points and signals. The system was described in The 
Electrician of June 23, 1905, and the drawings reproduced in ths 
pamphlet are representative of the apparatus which is being msnu- 
factured by the firm to the order of the G.W. Rly. Co. for the new 
Snow Hill station, Birmingham. Massrs. Siemens Bros. & Co. at: 
also issuing a pamphlet (No. 3.) giving illustrated particulars of and 
instructions for installing the Siemens mercury contact treadle for 
railway signalling. A description of this apparatus has also appeared 
in The Electrician. 

Coal Cutters, Pumps, £:.—Messra. Mavor & Coulson have ready 
for distribution a number of illustrated sheets dealing with elec. 
trically-driven pumps, Pick-Q jick ” coal cutters, &c. 

Photometers —Messrs. Elliott Bros., Centary Works, Lewisham. 
S.E., have ready a pamphlet (T.S.964) which gives particulars and 
an illustration of the double.standard pattern Harrison universal 
photometer. Itis claimed for this photometer that in the hands of 
an intelligent operator it can be relied on to measure within 5 per 
cent. either the illumination derived from or the candle-power of s 
lamp of any nature under a variety of conditions, such as in tle 
test room, in an ordinary room, or in the street. This photometer 
may be used not only for ascert:ining the illumination of high-power 
lamps in streets and large spaces, but also when erected in confined 
spaces. 


“ Stellite” Switchgear.—A well-produced catalogue is issued by 
the Electric and Ordnance Accessories Co., which illu-trates snd 
describes their ironclad switchgear for motor starting and other 
purposes. A new form of d.p. quick-break ironclad switch fuse 15 
the main feature of the publication, this being fitted with a 109 
handle device which makes the switch action quite free of the 
operator. 


Frequency Meters. Details of Hartmann & Braun frequency in- 
dicators of the resonance typo are given in а new pamphlet iss 
by the Union Electric Co. 


Imports.—The following are official values of electrical machinery. 
material and apparatus imported into this country (a) during бер 
tember, 1907, and (b) during the current year from Jan. 1 to Sept. 30, 
with the increases or decreases compared with the corresponding 
periods of 1906 :— | 

Electrical machinery, (a) £53,297 (increase £8,154), (0) £446,641 (ig. 
crease £11,489); telegraph and telephone cables (a) £16,189 (decreas 
£4,271), (b) £202,052 (increase £68,430) ; telegraph;and telephone appè- 
ratus, (а) £30,057 (decrease £1,214), (b) £205,682 (decrease £71.05: 
other electrical wires and cables: rubber insulated, (а) £6,517 (increase 
£49), (b) £57,762 (increase £7,089) ; with other insulations, (а) £27 
(decrease £896), (L) £57,592 (increase £7,851); other electrical goods 
and apparatus, (а) £37,995 (increase £4,953), (b) £414,445 (increas 
£66,832). Total of electrical goods and apparatus, other than machinery 
and telegraph and telephone wire, (a) £93,147 (increase £1,379), 
£937,533 (iacrease £73,167). 

Exports of Electrical Goods and Apparatus.—The followin: 
list gives official particulars of the exports of British manufsct 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, whic 
is not separately specified) from Oct. 2 to 8, with the роги 
destination :— " 

Africa—Beira, £5; Cape Town, £11; Delagoa Bay, £23 еуин 
material); Durban, £241; East London, £138; Kilindini, £170 (“* 
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graph material) ; Natal, 341,193 (including £340,000 telegraph ра 
Port Elizabeth, £128; Quilimane, £147 (telegraph material) ; Sekondi, 
£12 (telegraph material); Tangiers, £16,500 (telegraph cable). Argentina 
—Buenos Ayres, £2,912 (including £647 telegraph material) ; Rosario, 
£756. Australasia—Adelaide, £320 (including £190 telegraph material); 
Auckland, £3,885 (telegraph cable); Brisbane, £24; Fremantle, E220; 
Lyttelton, £10; Melbourne, £407; Napier, £59; Perth, £21; Sydney, 
£1,298. Belgium—Antwerp, £60; Brussels, £229; Ostend, £16. Brazil — 
Para, £445; Rio Janeiro, £14. Burma—Rangoon, £545. Canada—Mon- 
treal, £90; Ceylon—Colombo, £45. Chili—Valparaiso, £89 (including 
£15 telegraph material).  China—Hong Kong, £16 (telegraph material); 
Shanghai, £11,038 (including £10,703 telegraph cable); Tientsin, £29. 
Germany—Hamburg, £53. Gibraltar, £28. Holland Amsterdam, £208 ; 
Rotterdam, £27. India—Bombay, £380; Calcutta, £855; Karachi, £14 ; 
Madras, £1,123. Japan—Yokohama, £568. North Atlantic, £9,400 tele- 
graph cable. Norway Christiania, £22. Portugal—Lisbon, £114 Siam 
—Bangkok, £23. Straits Settlements—Penang, £22; Singapore,'£97 (in- 
cluding £22 telegraph material) U/ruguay—Monte Video, £32. Zanzi- 
bar, £107 (telegraph material). Total, £494,169, against £24,430 in the 
corresponding week last year (Oct. 3 to 9). 


The exports of electrical machinery, material, &c., (a) during 
September, 1907, and (b) during the current year from Jan. 1 to 
Sept. 30, and the increases or decreases compared with the cor- 
responding periods of 1906, are as follows: 

Electrical machinery (а) £88,243 (increase £36,302), (b) £733,958 (in- 
crease £122,283) ; telegraph and telephone cables, (a) £180,330 (increase 
£142,221), (b) £829,178 (decrease £334,394); telegraph and telephone 
apparatus, (a) £12,307 (decrease £2,615), (b) £130,945 (decrease £6,249) ; 
other electrical wires and cables, rubber insulated, (a) £16,355 (increase 
£4,965), (b) £195,864 (increase £72,047); with other insulations, (a) 
£28,148 (increase £9,272), (b) £177,986 (increase £61,536) ; other elec- 
trical goods and apparatus, (a) £39,436 (increase £623), (b) £369,057 
decrease £26,700). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire, (а) £276,576 (increase 
(£154,466), (b) £1,703,030 (decrease £233,760). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specifications. 
Those marked 't are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 

July 29, 1907. 

17,300 BuckroN. Combined electric connection plug, socket and switch. 

17,505 Calxk. Electrical variable-speed device. 

17,308 WaPPLER X Farer. Interrupters for electric circuits." 

17,509 BoNNELLA X BoNELLA. Electric lamp fittings. 

17,526 Braun & Bockmann. Construction of iusulation for magneto- 
electric apparatus. (Date applied for, 26/3/07.)*t 

17,332 Muapek & Мглрек. Electric transmission at a distance. 

17,346 Preston & Tu&goBALps. Electric lamps. 

17,848 CaRUs-WiLsoN. Tramway wheels. 

17,555 BEHR & THomson. Plug element for effecting temporary elec- 
trical connections. 

17,560 Соолрак. Filaments for electric lamps or other apparatus. (Date 
applied for, 1/8/06.)*t 

July 50, 1907. 

17,361 ALLGEMEINE ELRKTRICITATS-Ges. Controllers for electric motors 
and the like. (Date applied for, 30/7/06.)* t 

17,406 Кечмерү X Davis. Galvanic tock. 

17,409 MEDLEY. Storage battery. 

17,410 SiEMENS-SCHUCKERTWERKE, G. M. B. H. Switches. 
for, 24/9/06.)* t 

17,455 DeorscHe TELEPHONWERKE G. M. B. H. Electric signalling appa- 
ratus. (Date applied for, 24/8/06.)* 

17,456 DewHurst. Parallel break change-over switch. 

17,457 Hickey. Electrolytic alternating-current rectifiers, * 

17,458 Hickey. Electrolytic cells.“ 

17,463 PosTANS. Electrical ignition devices. 

17,472 HasLAM, RAND & SMITH. Attachment for the mouthpieces of 
telephone instrumente. 

17,474 B.T.-H. Co. (G.E. Co., U.S.) Alternatiog-current motors of the 
commutator type and operating the same. 

14,475 B.T.-H. Co, WEDMORE & HaAMLYN. Circuit breakers. 


July 51, 1907. 

Klectrodes for storage batteries. 

Thermo-electric generators. 

Electrical apparatus such aa storage batteries. 

17,526 Trainor. Electric vehicles, boats, and the like. 

17,552 MITCHELL. Surface contact electric traction systems, 

17,539 GirsTRAr. Elevated electric railways. (Date applied for, 31/7/06.)* 

17,548 Mitton. Inductor generators for ignition and like purposes. 

August 1, 1907. 

17,554 NicHoLs & Le Maitre. Winches for electric arc lamps and other 
purposes. | 

17,555 NicHoLs & LE Maitre. Gearing. 

17,557 Veritys LiMiTED & WonsLEy. Cutouts for arc lamp and other 
circuits, 

17,565 WARD, GOLDSTONE & GOLDSTONE. 


(Date applied 


17,489 FENNELL & Perry. 
17,490 FENNELL & PERRY. 
17,515 TERRELL. 


Switches combined with fuses. 


Switches for electric bells. 

Coin controlled pay station for telephones.* 

Inductor generators.* 
August 2, 1907. 

17,655 Heys. (Scott Electrical Co., U.S.) Arc lamps.“ 

17,658 Bexon & Bexon. Prepayment electric meters. 

17,659 THomeson & Davis. Adapter for incandescent electric lamps. 

17,661 Dowstnc. Switch for series lighting. 

17,686, 17,690 & 17,695 Stone. Space telegraphy. (Date applied for, 
8/06. )* | 


17,584 HaBDiING. 
17,617 CARTER. 
11,655 Милтон. 


17,698 KRIÉGER & Cie PARISIENNE DES VOITURES ÉLECIRIQUES. Com- 
mutators and brush carriers of electric machines. (Date applied 


for, 29/1/07).*t TM 

17,700 ManRzr. Loud-speaking telephone apparatus. (Date applied for, 
25/4/07.)*t 

17,707 Honter & WanRBN, Switches.“ 


SPECIFICATIONS PUBLISHED. 
1906 SPECIFICATIONS. 


14,935 ALLGEMEINE ELEKTRICITÄTS Ов. Dynamo-electric machines. 
(Date applied for, 30/6/05.) 

17,256 ВовмАнр. Regulation of multi-speed electric motors. 

18,509 THoMsoN. Reversible seats for trains, tramcars, &c. 

18,466 CHaABONNE. Vapour lamps and burners. 

18,622 Justice. (Deutsche Gasglühlicht A.-G., Auerges.) Metallic incan- 
descence bodies for glow lamps. 

18,739 MENDELSON. Electric motors. 

19,560 GA DSB V. Tramway rails. 

20,942 KNOwLES. Current collectors for electric vehicles. 

21,043 Van Raven & Rosinson. Batteries. 

21,206 VENNER X GnRiESBACH. Electrical time-s witches. 

22,000 SokAL, BtooMFIELD, WoLr & WoLrF. Storage batteries. 

23,810 Ayton. Electric ignition devices. 

24,651 ЈАаЕв. Fire escape with alarm device, 

28,406 GRAT ZZ. Plates for secondary and storage cells. 

29,642 DakE. Turbines. (Date applied for, 1/10/06.) 


1907 SPECIFICATIONS. 

2,877 Котев. Galvanic cells. (Date applied for, 6/2/06. ) 

5,899 Bout. (Macquaire.) Sparking- plugs. 

6,568 SouTHALL. Base for tramway poles. 

6,809 Moy, Basrig X E. Е. Mov. Starting switches for motors. 

7.791 GRONWALL, LINDBLAD & SATLHANE. Electric transformer furnaces. 

7,829 arin ia power transmission apparatus, (Date applied for, 

4/4/06. 

8,829 Warsa & Dunne. Outdoor seats for tramcars and the like. 
10,556 8свмгрт, Electricalcommutator machines. (Dateapplied for, 3/5/06.) 
10,452 ALLGEMEINE ECEKTRICITATS Ges. Electric traction. (Date applied 

for, 4/5/06.) 
12,458 Varney. Trolley line construction. (Date applied for, 4/6/06.) 
12,795 Frost. Earth anchor for telegraph and telephone poles. 
25,071 Ges. Siemens & Co. Е есігоде for search-lighte. Date applied 
for, 8/6/06.) 


COMPANIES' MEETINGS AND REPORTS. 


— 


Willans & Robinson (Ltd.) 


The ordinary general meeting was held on Wednesday, under the presi- 
dency of Mr. Marx RoniNsos, M. Inst. C. E. 

The SECRETARY (Mr. C. S. Essex) having read the notice convening 
the meeting, 

The CHAIRMAN said gentlemen, I would begin by pointing out 
that the marked improvement in the final results, as compared 
with last half-year, is primarily due to the late reduction of capital, 
which not only permits of the distribution of profit when made, 
but, by removing for the present the necessity for further writing- 
down from the reduced valuation of Queen’s Ferry, has added very sub- 
stantially to the net profit. I will revert to Queen’s Ferry figures, but 
will deal first with the subject of Rugby, and the new business there 
which is taking the place of the old business which failed us. It is no 
small thing to be able to say that for the year—that is, for the two half- 
years—ending last June, the Rugby profits exceeded £41,000. You may 
remember that we aesumed the normal Rugby profits, on present 
working capital, to be £40,000 per annum. As you know, it is only for the 
second half of this period that we are permitted to pay a dividend, and, 
unluckily, the latter of the two half-years, that ending in June, has been 
(as it nearly always is) less profitable than that which preceded it. Allow- 
ance must also be made for merely accidental fluctuations resulting from the 
very short period of our accounts—six months, instead of the 12 months 
usual with industrial companies. Moreover, the prices of all materials 
used in engineering have continued very higb. I am not saying that any 
of these causes fully account for the falling off in the half-year’s profit at 
Rugby, which is now £18,275, against £22,977 in the previous half-year. 
Competition in the engineering trade has greatly increased and continues 
to cut down prices and profits with growing harm to the trade and little 
gain to anyone else. e have avoided reckless tendering, and it is, 
therefore, the more gratifyingthat we have carried off by far the greater share 
of the publicly-adverticed contracts for steam turbines, though our 
prices are rarely the lowest; we get this preference on the ground 
of reputation, and 1 am happy to believe that the preference increases 
rather than diminishes as time goes on. The dividend we propose on the 
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ordinary ‘shares is a small one viewed in relation to the old nominal 
value of the shares. But we have never suggested to the shareholders 
that the restoration of the company’s position could be other than 
gradual, and the payment of 10 per cent. on the reduced value, 
with another 8 per cent. carried forward, is at least a promising 
beginning. In future half-years, we must remember, there will be £1,750 
to provide for interest on and redemption of the funding certificates 
issued in settlement of the arrears of preference dividends. It will be 
seen that at Queen’s Ferry there is a loss of £2,223, againat a loss of 
£12,204 last time. This great reduction is not wholly, though it is 
mainly, due to the absence of depreciation, and the improvement is, 
therefore, real and substantial, and as stated in the report, the loss which 
still remains is less than the amount charged against Queen's Ferry as 
its contribution to debenture interest and directora! remuneration. The 
question whether those works should be developed with a view to real 
profit-making is one upon which some of us hold strong opinions, but we 
are all agreed that, since development implies additional outlay, this 
company cannot itself undertake it. In connection with the develop- 
ment of our foreign trade, you will remember that Mr. Lazenby has been 
for some time in Japan. He has had much American competition to 
overcome, but he has secured for us one order of great importance, 
because it introduces our turbines into one of the prominent lighting 
schemes in Japan, and we hope this may be the forerunner of much 
future work there. Similarly we are engaged in developing our business 
on the Continent, where those already in possession are too strong to be 
dispossessed immediately, but our efforts may bear fruit later. In regard 
to the recent growth of our business, disregarding everything but steam 
turbines and the accessories immediately connected with them, in the 
first half of this year, the half-year whose accounts we are discussing, 
the horse-power of the turbines ordered from us was approximately two- 
thirds of that ordered in the whole of 1906, and the orders in the first 
three months of the current half-year fall not greatly short of those for 
the six months preceding. We are also developing an important business 
in separate condenser plants, and of these more were ordered from us in 
the first half of 1907 than in the whole of 1906. This gives ground for 
believing that even with the present low prices we shall continue to im- 
prove our position in the future. I now move the adoption of the report 
and accounts. 

Capt. BECKFORD seconded the motion, which was oarried with four 
dissentients. 

A resolution approving the dividends on the preference and ordinary 
shares was agreed to with two dissentients, and a vote of thanks to the 
chairman brought the meeting io a close. 


` CLEVELAND & DURHAM ELECTRIC POWER (LTD.)—Mr. Chas. Emmot 
stated at the meeting on Wednesday that when the statutory com- 
panies’ undertaking was taken over in July of last year, the business 
secured by it was only equivalent to 1,000 н.р. Now the contracts closed 
amounted to 12,000 н.р., and negotiations were proceeding with prospec- 
tive consumers, whose requirements were equivalent to 25,000 н.р, The 
total requirements in the company's area reached about 225,000 H. P., the 
whole of which could in the couse of time be dealt with on terms which 
would both be profitable to the company and show substantial 
savings to the various power users. No power, user in the area 
would find it profitable to put down independent plant. The company's 
relations with local authorities in its area were satisfactory. 
Middlesbrough Corporation had taken a large proportion of its supply 
from the company in bulk. An agreement was approaching completion 
with Hartlepool Corporation which would enable the company for 42 
years to actively develop power and lighting business in Hartlepool. The 
company was willing to negotiate with Stockton, West Hartlepool and Dar- 
lington Corporations. A matter of great importance was the application 
of electricity to rolling mills. Recent advances in that direction 
represented the most important development in the application of 
electricity to power purposes that had taken place in the last five years, 
lt now appeared certain that electricity would replace‘steam for all rolling 
mill work in the couse of the next few years. As the Cleveland district 
produced between one-third and one-half of the iron of the United King- 
dom, that development would have extensive and very favourable bearings 
on their company’s progress, They hoped before next year to have con- 
nected with the company’s system two large rolling mills, cach of over 
1,000 н.р. 

EDISON & SWAN UNITED ELECTRIC LI3HT CO. (LTD.) — The directors’ 
twenty-fourth annual report for the year ended June 30 last states that 
£54,236. 15s. 6d. was brought forward from profit and loss account. In. 
terest on debenture stocks absorbed £16,390; £11,000 was set aside as 
depreciation on freehold and leasehold property, plant, machinery and 
tools; £1,476. 15s. 10d. applied in writing down values of stocks; 
£1,355. 38, 3d. reserved on account of bad and doubtful debts ; and £7,500 
added to reserve. The result is a credit balance of £16,514. 16s. 5d., 
added to £9,006. 178, 11d. brought forward, making £25,521. 143, 4d. Out 
of this the directors recommend payment of а dividend for the year on the 
A shares at the rate of 41 per cent. (being 4s. 2d. per fully-paid A share 
and 2s. 6d. per part paid A share), amounting to £15,978. 5s., and leaving 
£9,543. 9s. 4d. to be carried forward. During the year £6,100 of the 
company's debenture stocks have been purchased and cancelled, resulting 
in a profit of £582. 4s. in addition to that shown previously. ‘This has 
been appropriated as reserve against stock depreciation. Cost of estab- 
lishing the business, goodwill, «е, (£390,432. 8s. 1d.), and the freehold 
and leasehold property, plant and machinery have been brought forward 
at the values stated in the last balance sheet, with the addition of the 
amount expended to June 30, less depreciation charged in net revenue 
account. ‘There has been expended on capital during the past year, 
47.057. 138. 1d. The shares of the Altrincham Electric Supply (Ltd.) have 
been taken at раг, as in previous years, This concern continues to show 


satisfactory progress and has paid a 5 per cent. dividend for 1906. Its 
indebtedness to this company has been reduced during the year by 
£341. 8s. 3d, Mr. H. Wolfenden, jun., has been elected a director, 


HOBART ELECTRIC TRAMWAY CO. (LTD.)—At the meeting on Friday 
the chairman (Dr. A. Mattei) congratulated the shareholders upon having 
at last reached the dividend stage. They were now able to declare a diri. 
dend of 5 per cent. Traffic receipts had increased so satisfactorily since 
the closing of the accounts that he thought he was justified in saying 
that they might look forward to a better dividend in the future. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


eee 


NEW COMPANIES. 


ST. ALBANS & LUTON MOTOR CO. (LTD.) ({5,056.)—Reg. Sept. 9, 
capital £5,000 in £1 shares, to acquire the business carried on at St. 
Albans and Luton by Tilley, Giffen & Co., and to carry on the business 
of motor-car, electrical and mechanical engineers, manufacturers of 
motor.cars, & “. Regis tered office, London-road, St. Albans, Herts. 

SIMMS MFG. CO. (LTD.) (95,109.)—Reg. Oct. 3, capital £60,000 in 
£1 shares, to acquire the business of the Simms Mfg. Co. (Ltd.) in con. 
nection with motors, motor vehicles and accessories, magnetos, &c., and 
to carry on the business of manufacturers of and dealers in magnetos, 
magneto parts and accessories, motors, carriages, &c., electricians, sup- 
pliers of electricity, &c. First directors : F. Б. Simms, H. J. Donkin and 


J. W. P. Peters. 
STATUTORY RETURNS. 

CHILI TELEPHONE CO. (LTD.)—In the return to Aug. 1 capital is given 
as £250,000 in £5 shares, 44,000 of which have been taken up. £5 per 
share has been called up and £220,000 has been received. Mortgages 
and charges, £12,000 bonds to bearer. 

LONDON ELECTRICAL FITTINGS 00. (LTD.)—Relurn to Aug. 25 gives 
capital as £3,000 in £1 shares, of which 2,999 have been taken up. 
£1,299 has been received and £1,7CO is considered as paid. Mortgages 
and charges, nil. 

THOMAS PARKER (LTD.)—The return to Aug. 14 gives capital as 
£75,000 in £10 shares, all of which have been taken up. £10 per share has 
been called up on 5,750, and £57,500 has been received. £17,500 is 
considered as paid on 1,750 shares. Mortgages and charges, £65,000. 


MORTGAGES AND CHARGES. 

ELECTRICAL PUBLISHING CO. (LTD.)—Issue оп Sept. 25 of a £25 6 per 
cent, debenture, part of a series created Jan. 21, 1907, to secure £1,500, 
charged on company's undertaking and property, present and future, in- 
cluding uncalled capital. No trustees, Previously issued of same series, 
£600. 

WRIGHT & WOOD (LTD.)—Particulars of £300 debentures, created by 
resolution of Sept. 25, 1907, have been filed. Property charged: Cəm- 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees, 


CITY NOTES. 


— 

MEMORANDA (Oct. 10).— Bank rate 4} per cent. (since Aug. 15, 1907). 
Price of silver 291, —29 1; d. per os. Consols 82} 4—-82} à for money, 825 — 
83 for account; 24 per cent. annuities 811—814. Consols Pay Day, 
Nov. 6; Stocks and Shares Continuation Days, Oct. 28 and Nov. 12; 
Ticket Day, Oct. 29; Pay Days, Oct. 11 and 30; Mining Share Сату. 
over Day, Oct, 25. 


ANGLO.AMERICAN TELEGRAPH CO.(LTD.)—The directors have declare] 
an interim dividend for the quarter ended Sept. 30 of 153. per cent. ou 
the ordinary and £1. 10s. per cent. on the preferred stock (less tas, 
payable Nov. 1. 

COMPANIES STRUCK OFF THE REGISTER.—The following were struck 
off the Register of Joint Stock Companies on Nov. 4: Brighton & Shore- 
ham Tramways Co., Britannia Electric Carriage Synd., Electric Heat.ng 
Corpn., Mfg. Electric Co., Suspended Electric Railway Co. and Zea Are 
Lamp Со. 

CONSOLIDATED SIGNAL CO. (LTD.)— The directors recommend a йол! 
dividend on the ordinary shares of 2s. per share, making 3s. per sbare 
for the year, tax free. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The board have resolved 
upon the payment of an interim dividend of 4s. per share (tax {ree}, beiog 
at the rate of 4 per cent. per annum for the quarter ended 30th ult., pay: 
able 26th inst. 

PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BUENOS AIRES LTD | 
—An interim dividend of 2s. Gd. per share has been declared on the 
ordinary shares. 

STOCK EXCHANGE NOTICES.— The Stock Exchange committee lave 
appointed Oct. 16 а epecial settling day in funding certificates f. 
£34,999. 13s. of Willans d: Robinson (Ltd.), and have ordered $131, 11.4 
$100 capital stock of tho lm rican Telephone & Telegraph (° Wi 
quoted. The committee have been asked to grant a quotation to 10,0" 
£5 fully paid 6 per cent. cumulative preference shares of the J/ustiag: | 
District Electric Tramways Co. (Ltd.) (renewed special application 

SUBMARINE CABLES TRUST.— The coupon due on 15th inst. will be pad 
on that date by Messrs. Glyn, Mills & Co., 67, Lombard-street. London. 5 ©. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ee 
2 
Inc. AGGREGATE. 
RECEIPTS. - wou | 3 | lat, 
P ` 8 (а) No. id Amount. | Inc. or 
k g Inc. AGGREGATE. weeks. Des. (a) 
L (a) No. e Amount, | Inc. or Southampton eee вовне eee ose m eee one ove M 
weeks. Dec. (а) Bouthend Corporation .. e| Oct. 2 451 + 44: 27 , 12,787 |- 51 
„„ ; £ £ £ | South Metropolitan .........| Sept. 27 918 + 466| 38 31,885 + 7,168 
Aberdeen бороон Oct 2 1411 - 693 | 18 1133005 — 1.666 | Southport Tramways......... » 47 361 | + 14 38 12,079 (T 619 
Airdrie . .. Sept. 27 228 — 12] 38 8,31 |- 623 South Staffs... „ 27 932 5| 38 31,519 4 2,201 
Anglo- Argentine ..| Oct. 7 | 12,376 | + 1,658 | 40 | 661,144 |+ 64,633 Btalyb'dge, Hyde,&c.,Jt. Bd. ase - is sss - x 
Ashton-under- -Lyne Corp Su. 5 398 | + 25 | 38 11,287 ＋ 1,107 Btockport Corporation л TM n -— xs "ia 
Ayr Oorporation .. | c 8 323 | + 95 | 21 8,469 |- 198 Sunderland 5 ..! Oct. 6 1,357 | - 57 37 39,342 — 550 
Baker St. & Waterloo Ry. wel oa 5] 2,15| + 870 14 31,960 |+ 19,495 | Sunderland and рин, » 2 458 | + С 2 nus + 2.037 
Barnsley.... ..| Sept. 27 168 | + 5 | 38 6,443 |+ 74 Swansea Trams eer Sept. 27 1.018 ＋ 11 51 + 3,408 
Barrow ewe ӨТ 278 | - 11 | 38 10,097 |- 170 Swindon Corporation NE Oct. 2 184 | + Ol) suus э: 
Bath Electric Trams, Ltd... Oct. 2 841 | - 68 | 40 82,486 |- 1,383 Taunton ... ‚| Sept. 27 46 | - 1 38 1.707 — 113 
ї 1,113 | - 4 1 1,113 |- Tynemouth and District . „ 247 | + 27 | 38 9,999 |- 731 
Birkenhead Corporation ,, 6 , ; 4 
Birmingham Corporation... » 5 6,301 Ж 27 | 164,474 : Tyneside Trams Co...... . oct. 2 448 | + 8 40 18,642 |+ 737 
Birmingham & Mid. ......... Sept. 20 863 y ? 30,435 К Victoria, Elec. RD Sept. 1, = 726 | + i 2: EA — 85 
Blackburn Corporation . ЖЧК MS ay 2 к i Wallasey District Council...) Oct. 5 es + 20/1 a en + 565 
Blackpool Corporation ...... Oct. 3 1,425 | + 197] 26 42,252 — 1685 Walsall Corporation .........| „, - ч + i | 3 = 51 
Blackpool and d Fleetwood .. 35 5 784 | + 40 1 784 |+ 40 Warrington Corporation.... " 3 2 + „ + 407 
Blackp'iSt Anno’a&Lytham ee " Ja 3 West Ham Corporation. . .. BU re а + 1,403 
Bolton Corporation... „ 6 2.276 + 131 | 27 63,070 |+ 3,683 Weston-super-Mare ......... Sept. n + HE cM in 51 
Bournemouth Corporation. „ 2| 1,713 | + 88 |%6 50.834 |. 979 Wolverhampton Co. .........| „„ 27 1 + E 92718 + 1,066 
Bradford Corporation..... „ 54.787 + 236| 27 | 198,854 | 1614 OM MODI Согра... — | Oct. E 2 t EE. S + 91 
Brighton Oorporation » 6 923| - 6427 27,401 |- 9747 | Worcester .. Ds UL п in t ES EHI s 219 
Bristol Trama & С Carrage.. „ 4| 5337 - 110] 13 | 66157 |- 881 S E R. Trams ... Oct. 6 | 1,214 i S | 40 | acer T n 0 
Burnley Corporation ......... 5 Di 3378 + 6| 1 1,378 |+ g | Yorkshire Woollen District. Sept. 27 999. —- 1842. 88 5 86,819 B 944 
Burton Corporation.... , 6 316 — 26 27 8,105 |- 398 (a) These comparisons are with the corresponding period last year.  * Partly 
Bury Corporation ............| Sept. 29 | 1,222 T 26 29, 800 " electrical. 
Calcutta Tram ways Oo. Oct. 5 |п52,526 |+ R11,940 13 | %621,912 ＋ 40,8644 kü ĩ ĩ⅛[2u’u—T ——— —— — 
pane ee длу » 5 ; 976 + 2 9 155 + 113 
Oardiff Corporation ......... $5 5 i - 4 Ё + 1,609 
Oavebill...... Sort. 2 lu | - 19| 38 | a397 |- ив COLONIAL AND FOREIGN INVESTMENTS. 
Central London ‘Railway .. Oct. 5 | 5,318 | - 1,014 4 67,581 |- 10,597 | = Тавр | Price | RATE T DIvi- | BUSINESS 
Oharing О. Euston & E'stead n 5 2,610 ; 14 35,195 - 2 eed NAME Wane е 3 IS 
Chatham & Dist, Lt. Rys... Е 791 | — 12|439 | 39,206 | "1549 | Z орм : Oct. 8 ED. | Doe | cr б, 
City & South London ly... s 6 8,000 | + 360 | 14 42,360 | 7,076 А — ———— ĩðͤ — . КЕ нс ы , osse ER LO d 
City of Birmingham . . Scpt. 27 2,958 m 38 | 107,167 " ru RAILWAYS, High-| Low- 
Colchester Co ration ...... A ves wee PE 60 я WAYS. Ke: £ в. d. est. est 
Oork Electric в Со. ..| Oct. 3 530 | + 22 40 | 18,909 |- 727 5 4/0 TE Nono rd. Shares 71-8. , 5 0 9 Ap, Oct 8 | 78 
Oroydon Corporation » „ 1.503 — 2) 37 | 39,885 |- 1,844! 6|.. | Do. 53] per Cent. Cum Pref. . 512—0. 4 8 8|Ja,Jul| €x,| 514 
Devonport & Dist. Trams. . Sept. 27 456 + 12 38 17,851 |- 154 | St. 6% | Uo. Permanent 6% Deb. Stock. . 181 —131 4 9 9 Ju, Dee 
Dover Corporation ... | Oct. 5 244) — 1327 6,861 |— 931 | St.) 5% | Auckland Elec. Trame. 5% Deb. 
Dublin & Lucan Railway ... » 4 138 | + 13) 14 2,184 |+ 179 (red.) 102 —105 4 15 0 Ja, Jul. 
Dublin United .. РЕ 4 6,761 + 1,578 114 103,199 T 24,280 b 2/0 Brisbane Eloctrio Trams. Тауен. 
Dudley Stourbridge .. Sept. 27 923 | - 109 38 83,323 — 952 Ord. . . . 802—381; 2 16 0 | May..| -| .. 
Dundee Corporation Oct. 2 1, 180 + 13 20 23,308 |+ 484 5 2/6 | Do. 5 per Cent. Cum. Pref, ..... 48—54 4 18 6|My, Nv | 43 
East Ham Council.... ,, 5 941 + 9| 37 | 25,879 |- 208 St. 449 | Do. 4} per Cent. Db. Prov. Сегіз. 98 —100 4 10 0 |Ja, Jul | .. | -- 
Exeter Corporation.... „, 4 327 — 23 27 9,187 |+ 686 St. 7% | British Columbia El. Ry. Df, Ord. | 130 —185 4 16 O|Mr,Spt| -.| - 
Falkirk and District. . .. » 2 317 - - aes т Bt.| tZ Do. Pref. Ord. Stock 113 —117 ; 4 6 8|My, Nv| -| œ 
Gateshead & Dist. Trams...| Sept. 27 1,009 | + 12 | 38 38,600 |+ 909 | St. 5% | Do. 5% Cum. Ferp. Pref. Stock..| 104 —107 | 4 13 6 Ja, Jul |106} | .. 
Glasgow Corporation......... Oct. 5 | 19,689 | + 1,838 | 18 | 3:0,997 |4- 6,373 | 40 447 Do. 43 рег Cent. Ist Mort. Debs. 100 —103 | 4 7 3 Ap, Осе о — 
Glossop .. cate eee 8 129 | -- 17 40 5,459 |- 3 | 100| 447 | Do. Vancouver Power Debs. ..... 102 —104 | 4 6 6|Ja, Jul 4 E 
Gloucester "Corporation . ees ve - ET un Б| 8/0 | Buenos Ayres & Belgrano Ord... .. 44-412 | 8 9 З | Ар, Осі . vs 
Gravesend—Northficet...... Sept. 27 271 | + 19| 388 4,568 |- 51 5| 3/0 |} Do. 6 per Cent. A iid Pref| 41—5 514 0 Ab, Het 
Great Northern & City Rly. Oct. 6 1.709 - 97 14 22,313 |- 304 5 8/0 t Do. “В” — —h— 4—5 514 0 April. 
Gt. Northern, Piccadilly, &c.. ,, 5 | 4,340 14 54,745 б St. 57 | Do. 5 per Cent. Debs. . wee 105 —115 4 7 0 Ja, Jul 
Greenock & Port Glasgow... Sept. 27 692 | — 161 | 38 25,656 |- 1,000 | ВЕ. | 5% Do. 6 рег Cent, 2nd Debs. (red. ) 102 —105 4 15 3 Ja, Jul ee 
Halifax Corporation .. ...... TE - - ids d > St. 6% Buenos Ayres Elec. Trams. (1901) 
Hartlepool Tramways ...... „ 27 312 + 11| 88 11,856 |- 628 Ltd. 92-97 |5 8 O Ja, Ju! 
Hastings Elec. аш Oct. 3 1,211 | + 334 | 14 18,862 |+ 927 | 10 53% | Buenos “Ayres "Grand National 55 | 
Hong Kong .. „ 5 | $8,011 | + $190 25 $310,288 |+ $39,615 тег Cent, Pref. Debs. ....... 99 —103 |Б 7 0 Ja, Jul 
Huddersfield _.................. „ 5] 1,557 | - 23 | 27 11,196 | 1,986 | 100 6% t Do. 6 per Cent. Ist Deb. Bonds.| 98 —103 | 5 17 6/|ApO0ct : oe 
Hall Corporation... uus m 5 2,436 | + 51 27 64,950 ＋ 3,308 5 4/6 | Calcutta Pians (1 to 137,610)... 7 —74 5 6 9 Mr, Spt 7А ee 
Ilford District Council ...... » 5 463 | + 26 | 27 13,294 |- E45 | 100 9/6 Do. Б per Cent. Cum. Pref. ...... 6 —54 | 411 0 Ja, Jul e 
Ilkeston District Council. „ 2 102 | + 9| 27 3,988 |+ 31! 1 4% Do. 4{% lst Deb. Stock (red.) .. 102 —108 | 4 5 0 Ja, Jul 1034 — 
Ipswich Corporation .. n 5 416) — 19 27 11,968 |- 91118. Cape Electric Tram Shares. ......... 4-8 "T ‘ia 
Jsle of Thanet Co. ............ - - e. T os e. 1 BY Colombo Tr. & Ltg. 5% lst Mt. Db. 91 —98 5 2 0 My, "Ny ee 
Jarrow ...... es Sept, 27 118 . 38 4,736 ; 1 6% күзе Elec. Ry. Con. Mt. 5% 
Keighley Corporation. evans Oct. 3 170 | + 13 14 2,376 164 $1,000 50 year Coup. Bds. 82 —87 5 15 0|Fb,Aug, .. А 
Kidderminster & District...| Sept. 27 132 | + 18 | 38 4,111 147 | 19€ | 6% | Kalgoorlie Мес. Trams. b per Cent. 
&ilmarnock Corporation. Oct. б 167 | - 6 20 3,380 !- 92 “А” Deb. Stock. as 89 —93 |5 6 8 Ja, Jul oo 
Kirkcaldy Corporation — T - — - - ess L| 6% Do. 6 per Cent. "B" Ditto . 77—81 |7 8 0 Ja, Jul] œ ve 
Lanarkshire Trams CO. „ 3 1,906 | + 516 | 40 47,458 |+ 12,123 5 1/0 | Lisbon Elec. Trams. Ord, “ы 1—11 |4 0 O July = oe 
Lancashire United.. ..... . ., — 2| 1,440! + 21 | 40 | 51,026 j+ 12,687 | 100 0,7; | Do. 6 per Cent. Cum. Pref. .... 1—1} 416 0 Ja, Ju- 
Teamington ...... Sept. d . ue + 155 8 eas E 220 St. 6% Do. 6 per Cent. Reg. SN Deb; (£2-9/ |6 2 6 Ja, Jul x 
ion - " о, ? ‚3 720 St. 57 | Madras Elec. Trams. 57 Deb. 5:К. 96 —19 5 1 0 Ja, Jul T 
nee . (| Oct. 5 | 6,635 | + 206 1 6,635 |+ 206 | Bt. 477 Montreal St. Ky. Prerling 4 per. 
Leicester Corporation . „ 5 2,228 — 181 | 14 30,767 536 TCent. Debs. (1922) .| 101 —103 4 7 6 | Fb, Aug oe 
Leith Corporation . . „ 5 558 + 1321 11,312 |- 55 | St.) tz | Perth E. Trams, 1st Mt. Db. Block 101 —15 4 15 0 ! Ja, Jul „ 
Lincoln Corporation ......... » 5 111 - 4 27 8,313 |+ 78 .. | $2 {Sao Paulo Tramw ay, Light & Pow er 
Liverpool Overhead Rly, ... œ 6 1,452 | + 59 | 14 22,933 |+ 1,361 Co. $100 Stock . 103—113,7 1 0 TM ES : 
Liverpool Corporation ...... кере 28 , 11,120 | ＋ 243 | 39 426,868 |+ 7,48 — 5% | Do. 5 per Cent. Ist Mt $500 ym $34—£54| 5 5 0 Ju, Dec, 943 : 
*London County Council . „ 28 | 32,958 | + 7,054 | 96 | 819,096 |+ 134,738 : ° 
сон „о See ee eee Oct 24 6,579 | + 558 | #40 265,003 |+ 11,515 | 
westoft e 297 | + 4 1 227 |+ 4 
Maidstone Corporation... bs 5 141 + 13 27 3,161 |- 254 ELECTRICITY SUPPLY. 
Manchester Corporation . vs » 515,423 + 551 27 406,785 |+ 30,409 | 
Mersey Railway .. „ 8 1.77 $ 168 1a | 25529 + 1868 | Б 8/0 | Adelaide Elec. S'ply Oo. f. Cu. Pr. 44-5 16 0 0 Ur, Spt. 
Merthyr... Sept. 27 229; + 18| 38 | 8,085 |+ 415 | 10 4/e2| Bombay E. S. & T. 67 Cm. Ff. S pd.“ 74-8 6 0 0! .. 7% es 
Metropolitan Dist. Railway) Oct. 6 | 8,000 | — 173 14 | 102489 l|- 918 | 8t. 427 Do. 4} рег Cent. Deb. StK.(red.)) 94 —93 | 413 9 Ja, Jul . 
Mop dubie Trama Sept. 27 5,456 + 1.820 38 | 179,699 |+ 45,133 bi 6/3 — Calcutta Klee. Bupply-Ord. (1 to _ 
Middleton. xui „ 27] 389 + 3038 13,837 |- 141 | 5 90 TTT (4-74 |5 6 9 Ap. Oct| .. alo 
Nelson Corporation.... Oct. 5 139 , - 18 | #27 4,124 |— 9 5, 9/3 Do. (80,001 to 100,000) . — 64—74 is 2 IN 
Newcastle-on-Tyne Corp. m 5 4,089, - 30 | 27 113,462 | + 308 50 5% City of Wellington Elec. Lt. and 
Newport (Mon.) . 5 667 + 13 | 27 19,458 |+ 1,655 Power 5 per Cent. Reg. 1st Debs. 50 —53 |411 3 Ja, Jul sA 1 
Northampton Corporation . » 1 448 | - 29 | $27 12,184 |- 556 5! . Elec. Ltg. & Trac. Co. of Aust. 6 . 
Oldham, Ashton & Hyde. Sept. 27 651 '-F 61 | 38 23,380 |+ 1, 108 | per Cent. Cum, Pref. . .. . 31- 2j S0 d Fb, Aug 
Oldham Corporation . Oct. 6 1,941, + 4128 55,168 |+ 3,393 st. 5% | Шо. 6 per Сеш, Deb Stcck......... 8 — vb 5 11 6,Ja,Jul | .. | .. 
erth (N. B.) Corporation. „ 2 182; + 20 20 3,520 |- 20 | St. 57 | Elec. Supply Co. of Victoria 5 per 
Perth(W,A.) Elec. Trams...) „ 4 1,343 | — 20 | 40 55,986 |- 1,995 Cent. Ist Mort. Deb. St. | 04-06 5 4 0 Ja, Jul.. 
Peterborough . . Sept, 27 lil | + 16 38 4,944 |- 240 | St. 6% | Indian Elec. Sup. & Trac. Co. Deb. 
Pontypridd District Coun.. bss Е zie 855 та T St. Rd. Prov. Certs, . .] 101 —1(4 5 15 6 Ja, Jul 
Portsmouth Corporation . . Oct. 51 2.018] — 13 | 27 68,958 |- 2,060 1/0/32 , Kalgoorlie Elec. Power & Lig. 6 | 
Potteries ......... sess] Sept. 2 1,956] + 112 38 71,9501 |+ 7,186 | per Cent. Cum, Pref. ...... ne as og aN, el ы 
Preston Corporation ......... Ot 2 782 |+ эр. ji е St. 6% | Madras E. S. Corp. 5 рег Сеш. 
Rochdale Corporation ist А T ыз sag м | Constn. Deb. St.. 94—97 5 3 0 Ap, Vel 
Rotherliam Corporation wp ose. c4 622 | + 119 | 427 16.01 [fL 2,620 ] 0/6 | River Plate Electricity Co. Ord. sca |8 6 9 abril. 
Rothesay ...... мөөн Sept. 27 234| - 123] 38 9,624 |- 120 112g Do. 6 per Cent. non-Cum. Pref.. 1—1 6 0 0 May ..| „ 
Salford Corporation аа Oct. 7 4,725 + 115 27 129,013 |+ 3,480 | Bt; 5 Do. 5 per Cent. Deb. Stock .. . .. 5 —98 5 2 0 Ja, Jul | .. | .. 
Bheerness .. ess] Sept. 25 66 | + 5 38 2,258 |- 67 5| 3/0 |t Rosario Elec. Co. 6% Pref. (1- 20.000) 55—54 5 11 6 tag Oct - 
Sheftield Corporation... ТРИЯ Oct. б 5,720 | + 211) 28 156,569 i+ 6,983 5,7% \ Shawinigan Water & Power 5 per 
Singapore Traing . . ...... „, 89, 415 + 8691 1 89.115 |+ — $591. i Cent. Bd F See 90 —1017! 4 19 0 Ja, Jul 150 10) 
(a) These comparisons t аге with the ка е period last усат. q Plus 3 days. * In calculating: the giela allowance has been made for accrued intere st but not 
* Partly electrical. $ Minus 3 days. f Minus 2 days. for redemption. { Ex Dividend, 
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ы | LAST Price | RATE; BUSINESS LAST|' Pri г n 
94 DIVI- NAME. Wed., VIII. D YIDEND WIE то 8 IDIVI- NAME, Wed. | : Мулк Wie 
m IDEND Oct. 9. FD. | Ocr.9. (| DERD Oct. 9. ED. |: ж 
| Bigh- Low- i * 
ELECTRICITY SUPPLY. 2 . d. ei eet ELECTRIC MANUFACTURING, &c. Baal High 
10 5/0 Bournemouth & Poole Есе. Sup. Ога...) .. 3-103 6 10 0 Mar, Sept, 104, .. || J|. Aron Electricity Meter а ——— Á— e T * 
0 48 Do. 43 per Cent. Cum. Pref. ns. 799-103 4 8 0 Feb, Aug. J 07] Do. 67 cum. Pf.. „ ae { 812 4 fl. Ooet 
10 6/0 Do. 6 per Cent. Cum. Second Pref. . 9ł}- 104 | 5 17 0 | Feb, Aug as P 1 1/1 Bal cock & Wilcox Ord... 5 2 3. 
St. 206 Do. 4} рег Cent. eb. Stock (red.) 2] “69 -1(2 | 4 8 0 Jan. July | .. a 10/7} t Do. Fref... =| 1 е, 816 9 TEN 
5,9 itBromley (Kent) Е). Lt. & Power Ebares 48-4 | 5 7 O April, Oct! . ee ft 8) 4/0 | Pritish Imeulated & Helsby Cabies Ord. 6—7 73 0 July, Feb n^ 
8t. 4 Do. Do. lst Debs. 98 —100 4 10 0 | May, "Nov 99 524 i 5| 3/0 Do. 6 per Cent. Pref... | - 6 418 ^ Jan. Jul x 
5| 4/6 | Brompton & Kensington Elec. Sup. Ord. pu 6 6 0 March. .. e . St.] 492 Do. 43 per Cent. Ist Mort. Deb. (red.) 101 --104 4 6 6 Jan, July : 
5 3/6 | Do. 7 per Cent. Ргеѓ,.................:...... 4 5 0, Маг, Еерё | .. e+ || Bt.) 444, British Tl cme'n-Houst’n 44 Ist Mt.Db. 86 —&9 | 5 1 0 Mar, Sep ES 
st. 4Y | Central Elec. Sup. Co. 45 Guar.Db.Stock T —112 818 0. June, Dee 5| .. British Westinghouse 6 per Cent. Pref... 1 —14 — Feb. Auß 
Б 9/6 | Charing Croes ( „Епа & City)RI. low с 84—44 55 13.9 Feb, Aug | 4 .. || Bt.| 4X Do. 4 per Cent. Mort. Deb. Stock ... 62 —67 5 19 0 | Jar. Jus 27 
5 2/8 | Tc. 43 per Cent. Pref. .....:..... Р} - 4 5 12 6 Feb, Aug | 312 33 2} .. | Brush hlectrical Engineering m —} - arch . T. xim 
St. 4X Do. 4 per Cent. Deb. Stock (red. s .96-99 4 1.0 Jan, July | .. ES 2, .. To. 6 per Cent. Pref. non-Cum.. —18 5 7 0 Mar Бер MES 
Б 9/3 , Do. City Undertaking 44% Cm. Pref. . S17 |6 2 6. Jan,July | .. .. [| Б. 49° | Do. 44 per Cent. Perp. 1st Deb. 800 88 —86 5 4 6 Маг NE 
5 2/0 Chelsea Electric Supply Ord. . 31—44 5 6 0 | March ..| ..| .. || Bt. 1955 Do. Perpetual 2nd Deb. Stock ......... 67 —70 6 9 6 Jan, 4 „ 
St. 44% Do. 44 per Cent. е. Stock (red.) .. 102 105 4 5 9 | June, Dec |101 ВИ 5| 10/0 Callender's € able Con. Ord.. — | 9 = | 619 0 Jan. 10 10 
10 5/0 City of Iondon Electric Ligtiting Ord.. 9-99 |6 6 0 Feb, Aug | 9 918 Б 2/6 | Do. Б рег Cent. Cum. Pref. . 53 4.7 0 Jan July S 
`10 60 Do. 6 per Cert. Cum. Pref... .. 164—114 | 6 4 6 | Jan, July 101 st. 44 Do. 4j per Cent. 1st Mort Debs. (red.) 1064—1074 4 S 6 Nor, Мау . ^ 
St. 57 | Ро. ö per Cent. Deb. Stock (red, 5 e 122 - 125 4 0.0 June, Dee aia Ji 0/93 c einer ellner Alkali Co . .... l—ljg 5 12 6 Ma ' No. — „ 
St. 44% Do. 4 per Cent. 2nd Deb. Stock (red.) 97 — 100 4 10 0 | Jan, July | 99 | {8 St. 444 4j per Cent. Ist Mort. Deb. (red.). 97 18 48 0 Feb. Au Abo 
5 5% | County of Durbam Elec. P.D. Ord.......... 1—4 | 5 6 8 April, Cet - J! 3/2; . Cbaabufn в (Ship) Telegraph Ord. ...... ljó-1A 7 12 0 March : 1 
5j 5% Do. 5 per Cent. non Cum. Pref. ......... 48-94 | 5 411| April, Осі | .. | .. 1 07 t Do. 6 per Cent. Cum. Pref. . .... lgl 5 1 0 April ba ^| 
10 4/0 County of Jondon Elec. Fupply Ord. Mos 64-72 |6 9 0 Feb, Aug x: .. ||| 8| ¥/) |* Crompton & Co. (Nos. 1 to $5,000) ess 13-2 | 7 10 0 Jan, Ju! ў 
10 6.0 Do. 6 per Cent. Cum. Prof. 10—11 |5 8 6 Nar, Sept 164 | .. 100 57 Do. 5 per Cent. Ist Mort. реш. (тей), £6 —69 | 510 Jan. July 8 
St. 43% Do. 427 Deb. Stock (all aid) (еду 17 —10 1419 | Jan, July 169 js 5 2/0 Diek, Kerr & Co. Ord. ‚ж 12-14 6 18 0 Бері d 11 g 
St. 447 | Do. Ёссопа Deb. Stock Prov. Сегів.... 26 – 19 |411 0 May, Nov | 99 | 97 5 0/7} t Do. 6 per Cent. Cum. Pref.. enl c1 2] | 416 0 |Pept ... * 
Б 9/0 1Folkestone Electricity Supply Co. Ord. 49 -I Б Б April, Осі | .. e. || St; 437 Do. 44 рег Cent. Deb. Stock . 101—1 | 466 | Jab Jux 
5 2/6 t 55 5 рег Cent. Cum. Pref. ............... i 418 0 Mar, Sept n | b 2/6 Edison & Swan United (“A! sb. j (£3 pd.) a 4-14, 212 0 Feb, A A cs 
St. 447 3} 1st Deb. Stock (red) c6 - 99 | 411 0 | Feb, Aug ee | 65 4/2 Do. (£5 paid) —2 411 6 Feb. Aus Mx 
5 5/0 Hove ectric Lighting Ord. ПОШО 69-76 6 4 O|ApriOct| .. | .. || st) 4X | Do. 4 per Cent. Mort. рер. Stock (rd.) 83 —£5 | 4M 0ifmeDe« . 
5 6/0 Kensington & Knightsbridge Ord. ы 1—91 5 8 0 Feb, Aug] .. .. || St.) 5% t Do. 5 J er Cent. 2nd Deb. Stock .. 7—90 5 11 0; Маг Set. 
5 6% Do. 6 per Cent. Ist Pref.. 0i- 7 4 5 0| Jan, July Sa 998 5| .. | Edmundecn’s Elec. Corp. Оға. ........... 4—1 110 0 0 Jan,J S 
St. 47 Do. 4 per Cent. Deb. Stock (тей у 94-97 |4 1 0 ча 5 — k 3/0 | Do. 6 per Cent. Cum. Pref. . 1 — 12 А Мау No m " 
St. 47 | Kensingtn. & Kngthg. Co. & Notting Hill : Е St. 44% Do. 44 per cent. Ist Mort. Deb. (red. ) 76 - #1 5 11 6 Jan "July с. 1 
_ Co. (Joint Station) 47 Deb. Stock e) 99 - 102 | 318 0 April. Oct | .. ss 2| .. | Electric Construction Co.... bs -8 zs Jan, Jay . m 
3 2/44 London Fleotric Supply Ord. ......... --]3—)3 -| 6 8 0 Mar, Bept| .. s 2) .. d : per Cent. Cum. Pref. .... 1 кү July e Arm 
5, 3/0 Do. 6 per Cent. Pref......................-.. 41-43 |6 6 0 Mer, бер! M . St. % er Cent. Perp. lst Mort. Debs. 17 —81 418 9 Я n 
Bt.| 4% Do. 4 per Cent. 1st Mort. Deb E - 98 4 6 0 Jan, July = .. 1 10| 5/0 coat 1 Biectrie (1900) 5% Cum. Pref... 8 —t*à 517 9 JuneDe & TL 
5 3/0 | Metropolitan Electric Sup. Ord. .......| 53-53 6 1 6, April, Oct| .. .. ИВЕ. 6% t Do. 4 per Cent. Ist Mort. Debs.......... 00-03 4 6 0 Mar Sept ч 
5 9/39 | Do. 44 рег Cent. Cum. Pref. ............ 43—11 |4 5 6 JanJuly| 5 t| 6/0 | Henley's Telegraph Works Ord............. 11 —12 6 5 0 Feb, Aug. " 
St. 44%, D 5 per Cent. Deb. Stock Ist Mort. 174 —107 4 4 0. June, Dec| .. ws | b, 2/3 | Do. 4% per Cent. Pref. .......... 5 —53 4 2 0. Feb, Aug bos 
St. 347 er Cent. Mrt. Deb, Stock(red.) 18 -91 | 317 0 Jen, July.  .. St. 43% Шо. 4 per Cent. Ist Mort. Deb. Stock 1057107; 4 8 6 | Mar Sept . < 
100 447, Midland lec. Corp. for P. D. iet Mort. D. 95 — 87 411 9 June, Dec| .. .. | 1G) 5/0 | India Rubber, Gutta Percha, &c., Wrks. Um !6 9 0 Feb, Aug 14 i 
10 6% | Newcastle & Dist Elec. Ltg. O:a (29 paid) 85—94 5 0 0 Feb, Aug „ 110 4% Do. 4 per Cent. Debs. red.). 96 —18 4 £ 0 April. Oct ND: 
100 43% Do 43 per Cent. Deb. | 99-99 4 11 4 Jan, July] .. .. || 1 1/9; Richardsons, West ai с Co., Ltd. Ord. 23-42 7 13 6 Nov. ix 
5 8| Newcastle Elec. Supply Ord. .. | 88-68 6 3 0| Feb ug || 3/0/73 Do. ы Cent. Саш. Pref. .. siae | 25—54 6 4 0, May Nor. . 
5 6% По. 5 per Cent. non Cum. Pref.. FX—55:415 8 | Feb, Aug 85 .. 4| БЕ. 432 er Cent. erp: Deb. Stock — 98 —96 4 14 0. Јав, J Jay . E 
100 2j | ое por oa к ros red. 1907. 97 —f 8 4 2 0 Tan, oM - e || J.. e Conduite Ord Ord. ew «is 1 a3 px — x 
‚ 8% 55 y^ ounties Elec. Sup. ....... — n ar, Àu 26 „ 5 Le. € per Cent. Cum. Pref. — m 8 
100 447 4} per Cent. Deb. ...... UR 97 —f9 411 10 Jan, July is js 12, 12/0 1elegreph Construction & Maintenance — 3í LM 611 6 Mar, July X» > 
20 5 конон, 11 Шеше Ord. eis ; | 335 0 Berne e. | 100 ax | ae Mes Cent Deb. xg d gen! 1e 105 318 0 Jan, day E | 
į xfor ectric UE ГЕ) 64— 5 17 0 arch .. = К J! 1/0 'ickers, Sons & Maxim, Ltd., Ord. ...... — 9c 
St. 4% | Do. 4per Cent. Deb. Stock .. ‚ (5—97 4 2 6 Jan, July 1] uo Do. b per Cent. non- Cum. Preference р 4 à 0 | . TE: 
Б 5:0, St. James’ & Pall Mall Elec. Ord. ......... 73—73 6 9 0 Feb, Aug | .. | .. || Bt. 5x Do. Ве Cent. non-Cum. Preferred 107 —110 4 10 0 Z 
b. 3/6 ,. Do. он Cent. Pref, .. .. 65—74 417 6 Feb, Aug e 42 St. 4z Do. 4 per Cent. 1st Mort. Db. Sk. (red), 1095—1044! 816 6 | June, Dec 2 
St. 33% Do. er Cent. Deb. Stock (red. ras t6-f1 317 0 Jan, July .. 1/10) 44% Do. 4i per Cent. 2nd Mort. Deb. tred.) 106 — 103 4 5 8 | June, Dee E 
b 11 Markets Electric Sup. Ord. à-14 | T Feb .... s 2 10 &0 . J. G. White & Co. 6 per Cent. Cum. Pf. 88—94 6 6 0 Jan, July E 
Bt. 76 Do. 4 per Cent. Deb. Rtock............... 1—75 f 6 0 | Feb, Avg . b. ` Willans & Robinson Ord.. 23—13 | és ‚Ос 
b South J oncon Electric Supply Ord....... 22-28 6 6 0 April. Vi s b Do. 6 per Cent. Cum. Pref. ex 710/6 i in | Ё 
1 00 South Ld de Elec. Lt. & Power оз. i-3 38 6 9 Р Su ЙИ m Funding Certs. for arrears............... 81—41 | n Apr, Oet dj u 
10% 8 3 Го. 7 per Cent. Cum. Pref..........., 1 —]} 5 12 0 Feb, “Aug E „. [106 45 Do. 4 per Cent. Ist Mort. Debs.......... 74 —15 | 6 6 | May, Nov i 4 
St. 44% t Do. 4} Ist Db. Stk. Red.. ee. | £8 —102 4 8 0 April, Oct | .. e 
5 9/6 Urban Electric Supply Ord. e 18—2 9 8 0 April, Oct| .. x | TELEGRAPHS. 
5 9; '8 4 Do. 5 per Cent. Cum. Pref. 55 | Jim? | 814 0 April, Oct ee ee 10 Amazon Telegraph ... PTUS 8 —34 e dnne Dec е 
St. 44% t Do. 4% per Cent. 1st Mort. Debate: DN 087—5 414 9 April, Ot .. | |, i100 5 Ро. 5 per Cent. Debs (тей) ш... 85 —t8 Б £ 0 | June De - - 
b 5,0 | Westminster Elec. Sup. Ord. .. ..| 88-84 6 9 6 | Маг, Sept 855) .. St. 16/0, Апд1о-Ашегїсап................................. 64 —57 616 O!FMyagh + - 
bi 2/8 | Do, 4j per Cent. Cum. Pref. .. 46-08 4 8 6 Jan, July) .. | St. 80/0 po Preferred . 98 —100 6 0 0| FMPAEN к U 
St. 19% 0 eferred ....... 154-16 8 15 0 N 2 
| ELECTRIC RAILWAYS JRAMWATS AC, St 4V. tCommercial Cable 4 per беш. Dci Bi 20 —22 4 еа Ж 
St. 4% | Baker St. & Waterloo 47 Бер. р St. FR-f3 |4 6 0 | Jan, July | e | 10! 10 po шы er Cent... AL geese 613 2 Feb s = 
1, 1/0 | Bath Elec. Trams Pref. Ord. .............. 1-1} 5 7 0 | April.. "OMS 90) Direct Spanish Ord... р о 3 Р 19 6 | Feb, Aug ~ = 
1 0/6 Го. Брег Cent. Cum. Pref... 4-1 5 0 0 Jan, July ZEUMMEEJ 2/0 | р көө 22—86 13 0 April, Ot · „ 
с i ? 5: 5,0 it Po. 10 per Cent. Cum. Pref, ... 9 —94 5 Б 6 April, Ot 
Bt. 447 f Do. 43 Ist Mort. Deb. Stock (red.) .. 91 -95 414 9 April, O t! 433 Do. 43 per Cent. Deb. | 100-103 | 7 р j | 
St. 44% B'ham & Midland Trams 4} Ist Db. Stk.] 54 7. 413 0 | Jan, July | -- | .. [| 56 0/6 Direct United States Саг 1 4 Ч 8 Jan, July „ „ 
10 A | Bristo) Tramways & са Ord. ..... 14—144 6 8 0, Feb Aug s 223 2050/0. Зе ыюнес кїатек UAD O sissien dede. 3 17 2 8 Ja, Ap. Ју0 $ 
10 4X Po. Cum. Pref (fully pai2). 12-98 4 6 6 ’ B 100 44x Direct West India Cable 44% Bg. Db. (rd.) 100 —102 4 5 ! June, = 
„ Dela pee Cant ы ß ß ср шыл. 180 —128 5 5 6 % 0 
10 Pritish Electric 1 Ога... m 7 91 А June, Dec | 27% Jap St. 17/6 о. 26 рег Cent, Pref. Stock . .. 86 — 3 19 6 Ја,АрЈу,0 $ 
10 57 Do. 6 per Cem. Cum. Pref... . .. H-6 1000 Feb. aug n 513 St. 49 ve 4 per Cent. Mort. Deb. ge k. (red) 10) U 817 May, Aot a 
St. bz t Do. Брег Cent. Perpetual Debs. ..... f7 —100, 6 0 O0 | April, Oct | 98 | 17 1° 1 ст сомоне b. Stock . te E e 21 |5612 0 Ja Áp Jy0 1: u 
BU 441. Do 43 тег Cent. 2nd Deb, Stock . 8—81 | 811 0 | May, Nor . . . | 55 12 Fastern & B. African dY tock... Ко өн че ee 
Bt. 8Z | Central Lindon Ordinary Stack... (3-66 5 8 9 Feb, Aug 68,068 }М (2 Do. 47 М nS EE xir To 6 | Feb, A b" 
St. 4x Do. 4 per Cent. Pref. Stock ш... 83—00 |4 9 0! Feb Aug #8 | .. | 28) 44 GN. (el ererbte wilt Р ECA 758. 18 0 | Мау, Nov Ш „ 
St. Do. Deferred Stock . . .. . ..... 6 —48 8 7 0 Feb .... 45 „10-90 Halina & Bern Y M1 Db (red. 100 * 619 0|JanJuy > - 
100 4X | Do. 4 рег Cent. Debs. ... 102-106 816 0 Jan July | | .. 1100 % Indo е i da r Dee o e 
St. 4Y | Charing X. Euston& Hmpstd Fer. Db Stk. El —84 |415 3 Jan, July . 28 и Macka A rege СООК uin cis. — ne К 
6 9/6 | City of Birmingham Trams. 57 Cm. Pref. 42-43 5 2 6 April, Oct [1G A ES 1 le DEDE Rida! РӘН diy yan * —6 619 0 Jan, July * 
100 4% Do. 4 per Cent. 1st Mort. Debs. . 68 —101 3 19 0 April. Oet .. | 199 t M pl. Wirel, els. ба, Qu ir gw. 50 1 
St. 24% | City & South London Ely. Сов. Оға. 46-48 ! 5 4 0 Tel, Aug 47 443 161, Facite E ire ce eleg. C. E Sayeed ya — Арті.... a S 
, M 
. Do. (1890) коЛ ОЛУС = Feb, Aug .. Du d: Saca Made Haasan чай 1222 пе, "зө 
81 82 |; De. be d ES 118 —116|4 6 0| Fe; Avg | |,% 4% ро. Com tof Sn „ 
St. 4% er Cent, "Perpetual ‘Debs. ...... 12-106 316 0 | May,Nov, ·. | . 100, 4% У 4 d & Р Ears eke a an E 53—100 4 0 0 | Јан Juy > · 
10, 6/0 Dublin “United Trams. (1896) Pn Ord... 13 —14 |4 5 9 Feb, Aug : 10 % "Do. ober = аст PO sateen) Qa May, Nov . 
10 6/0 | Do. 6 per Cent. Pref... 13-13 4 7 0 Feb, Aug | . . || 10 99 | Ро. 6 Per Cent ЫН | aon [OO DD е 
1060/14 Gt. Northern & City Bly. P 14-12 SQ s Feb, Aug Jy! . 10 7 T E p CERCTD n танылыр Mr a. P - TA. M e 
10 4/0 G. Noitbern Piccadilly & Brompton Өл. 6—7 514 0. Feb, Aux Ss * pt 57 ow m 1405 i Е. ebs. . 0 102 118 0 Jan, Ju 5 á 
Bt. 42 Do. 4per Cent. Deb. Stock .. . . . t0 —83 416 6 Jun. July 82 10; 3/0 lo eroga {йөрт iets аренат), а з 5 8 0 - Jp. UD | 
dt. 402 tHastings & Dist. керле vm и n 97—10 41! 0 April, Oct > St. 44, о. 4 fer Cent, Deb. Stock (гса.)...... 100 —103 318 0 Ju ne, De > > | 
10 97 Imperial Tramways Ord...................... 11-12 7 4 0 Mar, Sept, -- | | TELEPHONES. 
10 6z : Do. брег Cent. Tref. ... 7045—11 |5 9 1| Mar, Sepbft | E рык RT, 
St. 4$i : Do, 43 рег Cent. Debs. . . . . . 36-6 4 11 10 Jan, Jun | 4% | Amer. Telephn, & Telega Com, Arum) o os d a 
b MS Ed of Thanet E. T. & Lt. 5 per Cent. Pret. i-1B . " Mar, Sept s | | б ЖИЫ. $1,C00 4 per Cent. Bonds 8 90 - 92 4 7 0 Jen, July А 
bi. 4% Do. 4 per Cent. Deb. Stock... es 71 612 6 Jan July. .. | 7 | St 5% | Anglo-Portug’se Tel. 6% Ist Mt. Db. ВІК. 19 —102 |4 13 2 Man бен ~ = 
St. 53. . lancs. tid. Trams 5 Prior Lien Db. St. 94 —97 5 3 0 Jun, quly amd -. l a eo Chili Telephone — “ҮГЕТ. oi- 4 5 10 6 iugust.. 
]C .. Liverpool Overhead Варта" Ота. ......... )4-9 | ЕЎ Keb, Aug 2 |) 9 55 Моше У ideo Teleph ne Ord: zie, 5—14 4 14 0 N Zu = 
10 57 Do. Я per Cent. Pref. . „„ 1-8 6 6 O Feb. Aug | "i : P C/G Do, 5 per Cent. 1 re f. ; ee él 5 0 0 May. Nev 15 ч 
ft. 47 Do. ber Се nt. Deb. ee " £5 - N 4 19 0 Jon, July | a. | ү St. 6 Майопп! Со. Pref. Bt CE 1 ФТ ; А 107 - 105 11 0 feb, Aug 
106 50 о nited Trams. 57 Cum. Pret. ТА 1-51 614 3 Jan. July | ue 4 м. 6} Po. Def. Stock. .. F "t 107 ! 611 611 » Aug 
St. 4% Do. 4 per Cent. Ist Mort. Deb. Stock 2-86 4 13 0 Jun July | . ju % Lo, брег Cent. Cum. Ist Prel vee) 104—134 |416 QuANS лш ^ 
Stl. ә Мегвеу Con. Ord. Stock. 2 —4 EN Feb, Aug. .. i 10 d | Do. 6 рег Cent. Cum. 2nd Pret N б 2 Web, Ave 5 
м... Do. В per Cent. Perp. Pre... 0-6 | = 4 ate ‚б 2/6 | „ре. 5 per Cent. pon-Cul i. 3rd ] JA 5i - Cs 413 0 Feb, Ang K t 
~ Metro] olitan Elec, Tramways Def. Mens d Е | Ani. | - MER 545% | Do. Deb. Stock 34 per Cent red.) 90 —t 1 E (A 
1 0/6 Do. 5 рег Cent. Cum. Pref сто р 5 3 0 Feb, Aug B * $C 47 Do. 4re 1 Cent. Deb. Stock (red.) 101 -103 317 6) Јар, uly i 
St. 4л Do. 4j fer Cent. Deb. Stock. „i 418 0 | Јар, July 201 %% Criental .. . | 10-15 5 6 6) Am. e 
„ „% New Gen, Tract. 6 per Cent, Cum. Pret. i-1; " Muy 5 UG . lo. 6er Cent Cum. Pret | ] (10 0 Arni («t E 
poses Potteries Electric Fraction Ord. .. ... 1.) s 0 April, Oct 2 NES UU ae Do. sper Cent. Red. Deb. DUOCR . 91 5 i 
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Genus, TERMINALS 


TRY THE e 


AUTOMATIC STANDARD Screw Co, 
HA LI FA X. 


Tue STIRLING BOILER Co, In 


MOTHERWELL, N.B. 
— See Illustrated Advertisement last week. — 


JULES RICHAR (rm 


Electric Measuring 


Instruments. Beaumont's RAPID | 
AMMETERS 
s [ ; CENTRIFUGAL Р 
| T MATERIE TERE. nend, pump any thick, б, iL ог UMP 


Is very reliable in action. 


It will suck from 13ft. to 25ft. and deliver from It. 
to 75ft. according to size of 


We can quote for Turbine ci lift up to l. t. 
It is noted for ye capacity, 
ful suction F 


Section ant aand mow spat 
Suction and Dee oe 20 T slex E | 


SELF-REOCORDING & INDICATING 


Self-Recording and other Instru- | 
ments for all Scientific and Indus- а 


trial Purposes. 


Samples and Stock at 


JOSEPH LEVI & CO. 


(Branch of HOUGHTON’S LIMITED) 
WHOLESALE AGENTS, 


Pump with 2 Pulleys4 106 0610 
Pump with 1 Pulley 4 0,5 106 


* 
Extra for 2 Bearings 0 5/0 503901071593 
Capacity in Galions | 17 | 30 40| 30 | 150) 15 


95, Hatton Garden, LONDON, E.C BrAuMoNIs L^ Зтоекрокт. BEAUMONTS LT? Pump works, Stockport 
Telegraphic Address: Leviathan London. 4 Tel ms; PUMPS STOCKPO 
Telephone No.: 1001 Holborn. ——— — т ыраны ⁵ ˙ů.LV a Л 0 


h55L 1050. 
— LEN 


E X A 
* 


Telegraph & India Rubber Works, Ltd. 


31, LOMBARD ST, E. C. MILLWALL DOCKS, 
(Established 1860. ) A TE Я бм 


s О LONDON, E. 
PUR E TAPE | HOOPER S Vulcanised India Rubber 


| дА Vi i Cables for Electrical Work main- — 
AND STI RI Р, Eu Dp hig lest quality, and t their , 
o Son KG. lote © 


EL Pantie 
urability has s been proved; Hw түй 
Telegrams: LINEAR ea — . : 1169. — HE 


SEVERI e vus —— 


! | — r == ^ | 
Е READER & к SONS, Ltd, [to de SES ii ; 
NOTTINGHAM, 75 roti E we Soy: ea 2n || р - > 
anes: ew London Street, LONDON, 60. : 79. = d i Е a 
у | B. Qo ee 
ІСН SPEED, ENGINES. | ‘ara 5 Же ee ST FOR FIXING INSULATORS. 
ras 


2-5. © 
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- (EGNER: S PATENT.) 


Higher Insulation, | No Breakage. Cheaper to Mount. 
‘Insulators е entirely Concentrical with Support. 


— a i i 


Partic шага оп п application to 


J. BURNS, Ltd.. » 189, Central Street LONDON, EG 


ized. by Goi )q (> 
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-CYLINDER OILS 


dii c | tor High and Low Pressures, also for 
"ef AE | be \\\ || Superheated Steam. . 


ДИ ШУ ШИ 
* а ©) CRANK CHAMBER OILS 
UA, ү ч! н | | | | 


ert P | We " for Splash System and Forced Lübri- 
TO” @ ^. o cation. 


e eee ost ee. he Е — 
== | | Ju | 
= SELE Ee? 7 erp 10 1 0118 for all purposes. 


| 
Сын A Шао. Our Oils are specially adopted and recommended by 


| E i POWER Ө]. ' ) | the makers of high-speed engines. They are specially 
2 X CNN 1 ta i! GUTE pou ih Ht n jl І refined and fulfil the requirements of electrical engineers 
sd M Шы, nsta a Патіот >| 00 a 00 0 in regard to suitable specific gravity, Hash-point, &c. 
MN ШШШ ШШШ ТЇ | We shall be pleased to quote for lubricants for particular 
purposes. 

к ————— ——  —À 

W.H. WILLCOX & C.. Lo. T um 

9 ENGINEERS and 
„ 28, 84 and 86, Southwark Street, ELEOTRIO INSTALLATIONS. 
phone i 787 or 740 HOP. LORD © ASK FOR CATALOGUE. 

ы ————  —————————M—————M—————ÁÁÓ——À— 


)994996000000000000000000000000000000000000 0004 


1 fr ff 
W ИТ DAVIES MOTOR CO., 
= SS. SOUTHWARK WORKS, DEVERELL STREET, LONDON, 8.E. 


Tele Telephone :— 
Damaphon, London." . No. 277 


COMPANY 


Fon TRAMWAYS, 
ELECTRIC LIGHT 


WESTERN ELECTRIC 


o CABLES 


TELEPHONES. 
LONDON OFFICES: JUNCTION BOXES AND ALL ACCESSORIES. 
NORFOLK HOUSE, VICTORIA EMBANKMENT, W.C. Works : NORTH WOOLWICH, E. 
Telephone No. 65848 GERRARD and 2389 CENTRAL, Telegrams: RELAY LONDON. Telephone No. 1400 EAST. 


And at SYDNEY, N.S.W.: 163, PITT STREET; and JOHANNESBURG, S.A.: 42, LONDON HOUSE, LOVEDAY STREET. 


PHOSPHOR BRONZE CO, Ltd. 


8T, Sumner Street, З Southwark, LONDON, S.E. 
Specialists in Metallic Alloys. Contractors to the War Office, Admiralty, India Office, Ёс. 
SOLE MAKERS OF 


, 06 PHOSPHOR BRONZE”? (“Cog Wheel Brand”) INGOTS, OAST- 
INGS, STRIP, SHEET and BARS. 


66 WHITE ANT ** METAL, а Cheap and Efficient ANTI-FRIOTION 


WHITE METAL equal "4 Magnolia. 
BEST QUALITY PLASTIC WHITE METAL. ^ “VULCAN” Brand BABBITTS, in 9 grades. 


CASTINGS in Bronze, Brass, Gun Metal al & Aluminium Alloys. 
B 
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HART ACCUMULATOR: 


STRATFORD, LONDON, 


STORAGE 3 
_ BATTERIES BATTERIES 


— FOR — — FOR — 


CENTRAL STATIONS. ELECTRIC LOCOMOTIVES. 
PRIVATE INSTALLATIONS. ELECTROMOBILES. 

= ELECTRIC LAUNCHES. 
BUS LIGHTING. 


PORTABLE and TESTING 
WORK of all Descriptions. 


907 Amp. Hr. Efficiency. 


PATENT NON-CORROSIVE 
TERMINALS. 


Write for Illustra ted Catalogue. 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


Niere Lande, Offices Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. Works: LEYTON, Е. xo. nz: Wat. 


MANUFACTURERS :—C ABLES of Light, Medium and High Insulation. 
COVERED WIRES; STRIPS, CABLES, ао., fo» Dynamo Machines. 
PRICE LIST SILK COVERED WIRES for instruments. | 
| LINE WIRES, CABLES AND CORDS for Telephones, Belis, &c. 
ON FLEXIBLE CORDS AND CABLES. · 
PLATINOID, EUREKA and other RESISTANCE WIRES: 
APPLICATION GAUZE BRUSHES and Sundry Appliances. | 


Engineers Specifications Carefully Worked to. 


XS. PAEGE & CO., 


The Leading Varnish and Colour Worke for Electrical Purposes, ` 
BERLIN; N. W. 5. 


IVI INSULATING VARNISHES. нен. 


Transformer-Lack. Chin-Chin. 
Draht-Emaillon. Plaston. 


PROSPECTUS ON DEMAND TRADE MARKS REGISTERED, 
A. F. AMMON, Sole Agent for Great Britain, B, Cross Street, Manchester: 
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Dick. KERR, & Co., 


LIMITED. 


Head Office: Works: 


Abchurch Yard, Cannon Street, London, E.C. Preston, Lancs,, and Kilmarnock, N.B. 


Industrial 
Application „ғ 
Electric Motors. 


* 


This interesting application 
of a double rope drive is in- 
stalled in a Cotton Spinning 
Mill in Scotland, where we 
have supplied Motors with 
a total capacity of over 


1,145 h.p. 


* 
Write for 
INDUSTRIAL MOTOR PAMPHLET. 
"m : | ; STATIONARY MOTOR PAMPHLET. 
Motor Rope Driving in Cotton Spinning Mills. MONTHLY STOCK LIST. 


— CTS LORD KELVIN’S 


BATTERY HINTS FOR 
ELECTRICAL ENGINEERS RECORDING итими 


Voltmeters, 
Wattmeters 


For Direct or Alternating 
Circuits, 


TRACTION 
wo LIGHTING 


APPROVED by the BOARD of TRADE 


" LUMFORD STATION” CELLS 


—ſ—  — ö'ʒũ . ———b-..ſ —ũ —— . DEAD-BEAT, 
Use a Battery that will. allow heavy discharges—that LARGE OPEN SOALES, 


will stand hard usage—that has purest metallic lead. 
these points are embodied in the 


D.P. BATTERY 


MANUFACTURED BY 


AOOURATE. 


Movement to Change Record 
also Winds Clock. 


— . — 


PEN 


THE D. P. BATTERY СО. L™ ^P CANNOT BE ЗАМАдЕР. 


SOLE MaKERS— 


EARLY oes BAKEWELL, DERBYSHIRE || KELVIN & JAMES WHITE, Ltd., 


18, Cambridge St., GLASGOW, and LONDON, 66, Victoria St. | 
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NERNST LAMP 


FOR 


STREET LIGHTING. 


Price | of Price of 
vertical | vertical 
B burner, B burner, 
1/9 1/9 
each. each. 


The vertical burner is now supplied for B type (4 amp.) D type (i атр.), and 
A type (1 amp.) for direct and alternating current. This burner is а great 
improvement on the older type. 


The A.E.G. ENGLISH MNFG. CO., Ltd., 


Patentees of Nernst Lamps for the U.K, 


4, New Compton St., Charing Cross Rd., London, W.C. 
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ANGHOR 
GABLES 


RUBBER WIRES AND CABLES 


FOR 
LIGHTING, POWER — | 
AND 
TELEPHONE WORK UNION MOTORS 
Of all Descriptions. — are constructed on the standard, inter- 
——— changeable modern factory system by 


the most skilled engineers with up-to- 
date machinery. 


UNION MOTORS 


are therefore the Cheapest, Best, most 
Efficient & Durable Motors obtainable. 


WAR OFFICE 
LISTS. 


ON ADMIRALTY 
AND 


TRADE MARE. 


Leather-Sheathed Trail Cables a Speciality. 
THE ANCHOR CABLE CO., LTD., 


HAMILTON HOUSE, . WORKS: PARK SI. 
VICTORIA EMBANKMENT, LONDON. LEIGH, LANCASHIRE. NEWCASTLE and GLASGOW. 
Telephone : 1911 Holborn. а Telephone: 61 Leigh. 


CLARKE, CHAPMAN & CO., q 


ELECTRICAL ENGINEERS, 


LONDON Office: 50, FENCHURCH ST., Е.С. 
OYOLOPS LONDON. 
TELEGRAMS | CY OLOPS GATESHEAD. a 


Electrically-Driven WINCHES, CAPSTANS 
and HAULAGE GEARS for Yard and 
Ship Work a SPECIALITY. 

i) 


Direct-Coupled GENERATING PLANTS for 
Ship Lighting, &c. 

SEARCHLIGHT PROJECTORS of all sizes 
Hand Operated and Motor Controlled Types. 


Makers of Projector Mirrors and Lenses. 


HIGH- SPEED VERTICAL ENGINES. 


and FOREIGN GOVERNMENTS 


ELECTRICALLY-DRIVEN ANCHOR CAPSTAN. 


Contractors to ADMIRALTY, WAR OFFICE, INDIA OFFICE 


JOSEPH KAYE & SONS, LD Lock works, LEEDS, 


THE UNITED ELECTRIC GAR 00. Ltd., 2:879" 
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——— Heaton Works, NEWCASTLE-0M-TYNE. 
0 66, Victoria Street. LONDON, 8. +. 
TURBO LEEDS. 13, Peacock’s порока, Park Row, LEEDS, _ 
Turso CARDIFF. өй, ерат 98 58: "GLASGOW. treet. = 
aledonian Chambers, ary 
SMOOTHLY GLASGOW e 3145 75 | 


Є STEAM TURBINES 


LATEST TYPE of PATENT BLADE with THINNED TIPS. 


› MARK. 


TURBINE PLANTS for utilisation of Exhaust Steam. CONDENSERS. AIR PUMPS. 


TURBO-DYNAMOS о! largest size for Direct or Alternating Current with all the Latest Improvements. 


— „ 
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Two 1,500 kw. Three-Phase Turbo-Alternators, 11,000 volts, 50 periods, complete with Condeasing Plant and Vacuum Augmentor. 
Installed at the Kent Electric Power So s Station, Strood, Kent. 


SILENT RUNNING. FREEDOM from VIBRATION. LOW CONSUMPTION of STEAM and OIL’: 


Contractors to H.M. Navy, War Department, Home Office, 


| 9 
KKA YES ма! indian State allways 
LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN, 


Fitted with New Patent Thumb Button, Seamless Spout, and Slide Feed Hole. 
When the Lid of the Oi! Can is raised it mechanically opens the Slide Feed Hole,) 


3 im COPPER or BRASS for ELECTRICAL PURPOSES. 


Telegrams ; “WEDGE,” LEEDS. “ LOCKENCAN,’ " LORDOR; And 93, HICH HOLBORN, LONDON, W.C, — Teieynones: LEEDS 506. LONDON, HOLBORN 1847 


E 


Manufacturers RAILWAY CARRIAGES, TRAMCARS for Electric Traction, MOTOR BUS BODIES. 


AND ALL KINDS OF 
Office and Werks: 


» ROLLING STOCK tor Light Railways. erz AA ROAD, PRESTON ына 


—— — — — ae 
D 


а С) С) Im; 
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SOME or our STANDARD 
FUSE BOXES 
LOW PRICES 


DELIVERED 


WORKMANSHIP 
FROM STOCK 


GUARANTEED 


MANUFACTURING CO. un 


LEWES ROAD, 1 


BRIGHTON. 
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CALLENDER'S|META ay 


CABLE & CONSTRUCTION СО. Ltd 
SPEOIALISTS IN - J. J. B. GA GARNHA HAM. 
CABLE JUNCTION BOXES 8 | 


LONDON, Е.0., Enc. 


Telegraphic and Cable Address: 
| “GARNHAM,” London. 
', A.B.C. Code, 4th and 5th Edition, and Lieber's Code. 
| Telephone No. 5726 Bank. 


OF ALL KINDS FOR ALL PURPOSES. 


DrsicN No. 23616 Tyree. 


| 


SELLER ОР... 
BRASS and COPPER TUBES, SHEETS, 
WIRE RODS, BOTTOMS, PANS, FIRE Box 
PLATES, ALUMINIUM, TIN, LEAD, ZINC, 
IRON, &c. 


BUYER OF . . . 
Every Description of BRASS, COPPER, 
ZINC, LEAD, BATTERY PLATES, ASHES, 
BORINGS, and REFUSES containing 
Metals of any kind, also OLD CABLES, 
BOILERS, DYNAMOS, &c., &c. Also any 
Description of PLANT for DISMANTLING. 


ENQUIRIES SOLICITED 


SOLID SERVICE BOX 


(Married Joints). 


HAMILTON HOUSE, VICTORIA EMBANKMENT, 
Telephone: LONDON, E.C 


М Telegrams: 
1911 HOLBORN. CALLENDER LONDON. 


Protection 
ot 

English 

FOR Trade. 
ELECTRICAL WORKERS. All goods made by Members of the China Furniture 
j = j and Electrical Fittings Manufacturers’ Association are 
Orgy MOREEN SY PURE FINE p marked with above Trade Mark, WHICH IS A 

Хетт Насте eri Sable for AN Climates ours eron ceri |} GUARANTEE OF ENGLISH MANUFACTURE. 


rk pr 
Good Glove ud Ni QUE. eris ish ED. Therefore 


J. MACINTYRE & OO., LTD., 


YOU MUST HAVE MOSELEY 8 “BULLERS, LTD, - 


— 3; Laurence Pountney Hill, Cannon Street, London, E.C. 
DAVID MOSELEY & SONS, Ltd., GASKELL & GROOOTT, 


ARDWICK, MANCHESTER. Whitehall Works, Longport, Stoke-on-Trent. 


9999999999999 994 


NALDER BROS. & THOMPSON, Lti. 


THE VERY LATEST THING IN INSULATION TESTING SETS. ALL IN ONE Вох. 


THE: “OHMER” _ f THE "OHMER" 


Latest, Lightest, Best and 


4 
d Latest, Lightest, Best and 


Cheapest. Cheapest. 
(Free Wheel Generator.) (Free Wheel Generator.) 
БОО volts, 20 megohms, БОО volts, SO megohm=«, 
618 O O list £19 oo 


THE ELECTRICIAN, 
WHEATLEY KIRK, PRICE & CO., 


LONDON, MANCHESTER AND 
NEWCASTLE-ON-TYNE. 


Electrical $ Mechanical 


VALUERS, | 
AUCTIONEERS ano 
ARBITRATORS. 


46, Watling Street, London, E.C. 


16, ALBERT SQUARE, 26, COLLINGWOOD STREET, 
MANCHESTER. NEWCASTLE-ON-TYNE. 


Telegrams: Indices London ; Indicator Manchester ; Indicator Newcastle-on-Tyne. 
Telephones : 5077 Bank London: 3218 Central Manchester; 8999 Central Newcastle/Tyne 


(ESTABLISHED 1850.) 


SALE BY AUOTION. 


2 


ESSRS. HORNE & CO., 8, Delahay- street, S torey's 


Gate, Westminster, S. W., will SELL by PUBLIC AUCTION, at the Royal Arsenal, 


Woolwich, on THURSDAY, 24th October, 1907, by order of the Secretary of State for 
War. at Eleven o'clock in the forenoon precisely, the following UNSERVICEABLE 
AND O LETE STO „ viz.:—44 tons Ashes (Lead); 6 
Orucibles ; 638 tons Iron (Cast, Wrought and Steel); 1014 tons Brass (C.M.G. Cartridge 
Cases, &o.); 14 tons Copper ; 7 tons Gunmetal ; 60 tons Mixed Metals ; 5 tons Lead Ingots ; 
85 tons Lead and Antimony ; 64 tons Cupro Nickeland Lead (White Metal) ; 544 tons Zinc 
(Linings, Cylinders, &c.); Aluminium; Phosphor Bronze; Tin; 100 Wagon Axletrees ; 
53 Railway Carriage Axletrees ; 300 Iron Bedsteads ; 6 tons Steel Chains ; 200 Iron Drums; 
l-ton Hand Crab; 1 Sailing Sloop, tonnage 60 tons dead weight; 2 6-ton Overhead 
Travelling Cranes; 2 Lathes; 6 Machines; 1 Steam Fire Engine; 8.Condensers; Dis- 
tilling Apparatus; 5 Pumps ; Forced Draught Apparatus ; Surface Plate ; 5j tons Electric 
Cable; Theodolites ; Lanips.and Lanterns (Electric, Ship and Hospital); 173 Billiard 
Balls; 370 Blocks with Wood Sheaves; 43 cases Drawing Instruments; Iron Beam 
Weighing Scales; 1,000 Pewter Spoons; 400 Gimlets; 500 Augers; Stocks and Dies; 
1,166 Wire Cutters and parts: 600 yards Electric Wire; 92 Well Buckets; 186 Coir Beds; 
Bedstead Sackings; Filters; Luting ; Musical Instruments; Electric Cells; Harness; 
Dermatine; Guttapercha ; Paper; Rope; Resin; Silk Cloth; Beeswax; Varnish and 
Composition (Antifouling); Horsehair; Felt; Jute; Blanket Pieces; Woollen Rags; 
Canvas ; Waterproof Bags and Sheeting ; Leather ; Hose Pipes ; Clogs; 4 Carts ; 1 Wagon ; 
46 Wheels; Wagon Poles and Shafts; 31 Windlasses; 70 Skylights; 12 Gyns; Casks ; 
Kegs; 1,200 Oak Barrels; Cases; Boxes; Oak Staves; Hoops; Wood; &c., &c., &c. 
The Lots may be viewed at the Royal Arsenal. Woolwich, from 10 to 1 o’clock and from 
2 to 4.30 o’clock on the Monday, Tuesday and Wednesday previous to and on the morning 
of the Sale. Oatalogues may be obtained at the War Office, Whitehall; at the Ordnance 
Office, Tower; dnd at the Ordnance Office, Royal Arsenal, Woolwich. 


SALE BY TENDER. 


HE CHESHIRE LINES COMMITTEE are prepared to 


receive TENDERS for the PURCHASE of the undermentioned SECOND- 
. HAND PLANT AND MATERIALS .— 


THREE LANCASHIRE BOILERS, 20 ft. long by 6 ft. diameter, Galloway's make. 
ONE PAIR HORIZONTAL STEAM ENGINES, Robey make. 
TWO PAIRS COMPOUND HORIZONTAL STEAM ENGINES, Mather & Platt's 
make, including Steel Shafting, Driving Pulleys, &c.. 
ONE VERTICAL STEAM ENGINE, Davey Paxman make. 
THREE 110 volt, 150 ampere Edison Hopkinson COMPOUND WOUND DYNAMOS. 
SEVEN 500 volt, 20 ampere Edison Hopkinson SERIES WOUND DYNAMOS. 
ea 960 yds. 61/12 Copper Wire covered ELECTRIO LIGHT OABLE, 5,000 megolims 
grade. 
Form of Tender and full particulars can be obtained upon application to Mr. H. 
BLUNDELL, Engineer, Cheshire Lines Committee, Central Station, Liverpool, on and 
after October 14th, 1907. 
Sealed Tenders endorsed “ Tenders for Second-Hand Plant and Materials“ must be sent 
addressed to the undersigned, Great Northern Board Room, King's Cross Station, London, 
£0 as to be received not later than 9 a.m. on TUESDAY, November 5th, 1907. 


; GLEGGE THOMAS, Secretary. 
Central Station, Liverpool. 


BUSINESS FOR DISPOSAL. 


OLD-ESTABLISHED ENGINEERING CONCERN IN LONDON. 


OR SALE.—Owing to illness of owner, a well-known 
ENGINEERING BUSINKSS in London is FOR SALE as a GOING CONCERN 
on exceptionally reasonable terms. The Firm hasa good name and established connection 
extending over half a century., It includes General, Marine and Electrical Enzineering. 
Employs 50 to 100 hands. Well equipped with plant and machinery. Turnover averages 
£15,000 per annum. Freehold Land aud Buildings may be purchased or leused, and Plant 
. and Stock taken at valuation. 
Full particulars to bona fide parties on application to the Sole Agents, WHEATLEY 
KIRK, PRIcE & CO., 46, Watling-street, London, E.C. 


MISCELLANEOUS PLANT, &c., WANTED. | 


NEW and OLD ELECTRICAL STOCKS, CABLE, &c., 


BOUGHT for CASH ; also Scrap Cable, Metal Cells, Dynamos, &с. Best prices. — 
LAKE, 132, Upper Thames-street, London, Е.С. з, Ру , est prices, 


WANTED, LAMP TOPS, with Platinum, 


.- BD ET & Oo., 29, Ludgate-hill, London, E. O. 


Sorap Platinum, 


tons Broken 


OCTOBER 11, 1907. Ti. 


— 
— — 


MISCELLANEOUS PLANT, &c., FOR SALE. 


]jEECTRIC LIGHT CABLE (New); 3/22, £6. 15s. per 
mile: . 1/16. £6. 15a, : 3/20, £9; 3/18, £12; 7/22, £8, 15e. ; 7/214, £9, 158. ; 7/20, £16 ; 
7/18, £28 ; 7/14, £60; 87/16, £180. —ÉLAEE, 132, Upper Thames-street, London, Е.О. 


— M — — —————————————M———————M—————— ————— OC a 


SEARCHLIGHT LAMPS (New), cost £12, price 70s. each. 


LAKE, 132, Upper Thames-street, London, B.C. 


NEW (latest pattern) High Voltage MAIN SWITCHES, 


from 20 to 100 amperes, to be cleared out very cheap; also New Electric Light 
Fittings and Sundries.—LAKE, 132, Upper Thames-street, London, Е.О. 


“NEW RADIUM” LAMPS.—Best Lamp without ex- 


ception on the market.— Uses only abont half usual current and gives nearly 
double the light. About 2,000 to be cleared at half price: 100,8, 200/8, 220/16, 110/16, 
240/16, 210/16, 12s. per dozeh.—LAKE, 132, Upper Thames-street, London, E.C. 


OR SALE. TWO New 120 в.н.р. Vertical Enclosed Two- 


crank Compound STEAM ENGINES; forced lubrication, h.p. cylinder 9 in., 
Lp. 15 in., stroke 7 in., 530 revs. ; at present supplying the light at Dublin Exhibition.— 
Apply WORKMAN, YEAMES & CO., LTD., 6, Dublin-road, Belfast. 


OR SALE.—Babeock & Wilcox Water-tube STEAM 


BOILER, to evaporate 3.2001b. per hour, working pressure 250 Ib.; all fittings and 
mountings complete.—Apply WORKMAN, YEAMES & Co., LTD., 6, Dublin-rodd, Belfast. 


QGEASONED. ASH PLANKS and.Ash.in the Round for 


· Bale.—Apply REMER & O0., LTD., Timber Importers, Mersey Saw Mills, Liverpool. 


КОЕ SALE or HIRE, high-class Dynamos, Motors, Switches. 


Cable and Arc Lamps.—PERCY HUDDLESTON & O0., 72, Finsbury-pavement, Е.О 


TENDERS INVITED. 


ETROPOLITAN BOROUGH OF STEPNEY. 


ELEOTRICITY SUPPLY. 


BLYTH’S WHARF GENERATING STATION AND SUB-STATION 
EQUIPMENT. 


The Electric Lighting Committee of the Metropolitan Borough of Stepney invite 
TENDERS from responsible contractors for the carrying out of the following work in 
connection with the Council's projected new generating station on the riverside at Blyth's 
Wharf, Limehouse, and sub-station at Osborn Street, Whitechapel :— 


(a) The Complete Equipment of the Steam Raising Portion of the Station Plant, 
including Condensing Water Pipes, River Wells and Coal Handling Plant. 
(b) The Complete Equipment of the Electrical Generation Portion of the Station 
Plant, including Turbo-Generator, High and Low Tension Switchgear and 
Converting Machinery. 


The Contract will also include the removal of a portion of the plant already erected at 
Osborn-street and its re-erection at Blyth's Wharf. 

Copies of Generul Conditions, Specification, Form of Tender and Drawings may be 
obtained from the undersigned on the receipt of a deposit of Five Guineas for each section. 
Deposits will be returned to bona-fide tenderers after the tenders have been cousidered by 
the Council. Additional copies may be obtained on payment of a sum of One Guinea, 
which will not be returned. 

Copies of the Specification and Drawings may be inspected at the office of the under- 
signed by appointment. 

Tenders on the form supplied, endorsed ** Tender of Section A " or “ Tender for Section В,’ 
as the case may be, must be delivered, signed, sealed and addressei to the Chairman of 
the Electric Lighting Committee at 27, Osborn-street, Whitechapel, E., not later than 
11th NOVEMBER, 1907. 

The Council do. not bind themselves to accept the lowest or any Tender, and the 
acceptance of any Tender is subject to the sanction of the London County Council to the 


necessary loans being obtained. 
WM. С. P. TAPPER, A. M. I. E. E, 


Electricity Works. 27, Oaborn-street, Borough Electrical Engineer and Manager. 


Whitechapel, E. 


TENDERS INVITED continued on next page 


‘Roval Doulton Potteries. 


| INSULATORS 


AND ALL KINDS OF 


POTTERY FOR ELECTRICAL PURPOSES. 


| DOULTON & CO., 


LIMITED, 
LONDON, 


Lambeth, S.E. 


єч 
v 
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TENDERS INVITED—continued. 


QUBMARINE CABLES TRUST. РА 
a 
i ; NOTIOE is Hereby Given that on TUESDAY, the 15th. October instant, the OOUPO 
C O U NT Y O F L О ND O N. due on that date will be paid by Messrs. GLYN, MILLS & CO., of 67, 9 
between the hours of 10 a. m. and 2 p. m. 
The London County Council invites TENDERS for the ELECTRIC WIRING The Coupons.should be left with the Bankers FOUR clear days before payment. 
OF TRAMWAYS UB-STATIONS at Holloway, Hackney and Olapton, and of By order of the Trustees, 
а Car-shed at Holloway. SIDNEY COLLETT, Secretary. 
Full particulars, and also information as to the conditious to be observed by tenderers, Electra House, Finsbury Pavement, 
will be given in the Zondon County Council Gazette of 14th October, 1907. ‘The Gazette, London, E.C., 5th October, 1907. 


which is published weekly, contains particulars of all the Tenders invited by the Council, 
and can be obtained from Messrs. Р. 8. King and Sons, 2 and 4, Great Smith Street, West- — — kt... 6 a 


scripti f 6s. 6d. T i 
scription of Connell Tenders utet ins ardens. S.W., upon payment to the Onshier of ELECTRICAL PATENTS 


the Council of the sum of £2 for each Specification, &c., and no Tender will be received @ LORRAIN M. Inst. E. K., M.Inst.M.E., Fellow Chartered 
K Е аг оп . 29th October, 1907. The Council does not bind itself to accept r. d. &. 0 "Institute of Patent Agents, duos 
the lov or any Tender, and it will not accept the Tender of any person or firm who H RFO STREET TRAND, LONDON 
shall on any previous occasion have withdrawn a Tender after the same had been opened, "p N , ДЕ " ve fiee — Ls. dv S Aor Вол 
unless the reasons for the withdrawal were satisfactory to the Council. to Inventore and upon all the chief points of the Patent Law T T 
| / G. L. GOMME, : Lorrain London. 
County Hall, Spring Gardens, S. W., Clerk of the London County Council. 


9th October, 1907. 


UC R CO.—CHIMNEY John E. Raworth, 


mical Patent System), CHIMNEY 0 2 Р 
{те System), ELECTRIC Tes 1 Жени Anne ERR, Landon, Spy, CHARTERED PATENT AGENT. 


10 CARBON 


PERBECK CH Y CON 
SHAFTS in any part of the 

TANKS, LIGHT TOWERS, W 
and all other FURNA or KILNS, ARC an 
PLANTS, &c.—Fix Т Pavement Hovse, Іохрох, Е.С. 


— — ——— ——— 


— GENUINE 
онЕАР PREPAID ADVERTISEMENTS fF vucauzep rient 


STR 


Three Lines and under Minimum) ... e .. 18. 6d. 68, CHISWELL STREET 
Per Line after ... ^ d „ xb ww UB MOSSES & MITCHELL, tonnen r.c. 
Ten Words to the Line. 


Situations Wanted. , NTI-SU LPHURIG ENAME 


Sixpence per Line of Ten Words, minimum One Shilling. Should be used in all ACCUMULATOR ROOMS 
for Protection from Acid Fumes.' 


So " 
Where answers to апу of the above Advertisements are to be sent to the Publishing | г Зи CRIFF ITHS BROS. &C W BON: "La 


Offices to be forwarded, the sum of 3d, must be sent with the order to pay for postage of 
these replies. Six Words must be allowed for the address of the Publishing Offices. 


BEST FOR 


STEAM 


ENGINEER REQUIRED for central station of electric 
THE SAFEST - MOST CONVENIENT - MOST J Ol NTS 
* 


SITUATIONS, &c., VACANT. | | 


supply company to take charge of generation and distribution. Must be experi- E 
enced in both A.O. and О.С. systems. and also in dealing with power consumews from а ew rrr MOST LASTINC AND RESISTING 
commercia: and technical point of view.— Address. giving full particulars of previous “FOR STEAM WATER AND GAS JOINTS | 


experience and training and salary required, to CENTRAL STATION, care of Streets, МАМ С АМЕ б! ТЕ JOHN HUDSON & €0.'$ SUCCES. 
WALKER & Co, Eastwood Collieries, Notts. ; 
| аё au Durham House, North Side, NSTRUME 


30, Cornhill, London, E.C. MANSELL STREET, LONDON, E 
ASSISTANT WANTED in Calculating Department of qa" Common, London, 8. W. CATALOGUE ON APPLICATION. 


Engineering Works, accustomed to the designing of continuous and three-phase — 


— 


AMBRELL 


ä —— — — — 


— — see 
W ANTED.— A competent LECTURER to give ten popular 


Lectures on “ Practical Electricity as applied to Oollieries.” 
Each Lecture to be delivered three times, namely, on Monday, Tuesday and Wednesday 
evenings, and to be illustrated by practical experiments. 
Apply, stating qualifications, terms and apparatus required for experiments, to BARBER, 


ROS. or 
ELECTRICAL TESTING 
I NTS. 


current machinery.—Apply, stating age and full particulars, to D. M, G., Electrician — à 


Offices, 1, 2 and 8, Salisbury-court, Fleet-street, London. Manufacturer of 

pr 1 | — ee Т с ELEGTRIGAL AND PHYSICAL 

uN IOR ASSISTANT WANTED for Electrical Laboratory INSTRU — 
in Steel Works. Experience with magnetic and electrical testing instruments and Newton Avenue Works, Now 


pyrometers necessary.—H A DFIELD's STEEL FOUNDRY 00., LTD., Sheffield. 


LONDON, N. 
CATALOGUES FESS. 


(COMPETENT DRAUGHTSMAN REQUIRED for low —— — —— Bn" 


tension switchboard ; another for direct-current machines. Knowledge of German 


essential.—Apply, with full particulars, ELEKTROTECHNISCHE ABTEILUNG, Nord- D 
deutsche Maschinen und Armaturenfabrik, Bremen. x y T 1j 


ꝶ6ß.ß[jd . —„T— ET nc ddU 
WACAN CY for PREMIUM PUPIL. Experience to be Bedminster Smelting Works, 
gained in power station, repair shops, running shed, traffic, track, mains, installa- SELLERS ОЕ 


ion and testing work.—Apply, ENGINEER, Electric Supply and Tramways Departments, 


пені ANTIMONIAL LEAD OF ALL GRADES: 


BUYERS OF 


SITUATIONS WANTED. LEAD ASHES AND LEAD RESIDUES FROM ACCUMULATOSS 


Telegrams: PASS BRISTOL. Telephone, 475. 


AMERICAN ELECTRICAL ENGINEER, College | — — — 
ДА. тайшы, with lunge werdende in the States, denies 10 engineer of эша CH EAP PREPAID ADVERT ISEMENTS 


POSITION in Europe, preferably in London.—Address AMERICAN, 6,460, Electrician 
Offices, 1, 2 and 3, Salisbury-court, Fleet-street, London. Miscellaneous Plant, &c Wanted, for sale or for 
Мт ы ше aa als AE a nae Ee CAE PRI RID SSE ES — Ld | 
ELECTRICAL AND MECHANICAL ENGINEER with Exchange. 
і theoretical апі practical training, experienced in high and low tension central Three Lines and under (Minimum) WU ЕЗ 1s. й. 
station working, and with several years manufacturing and erecting experience, estimat- Per Line after 6d. 
ing. interviewing, &c. is desirous of obtaining A POSITION with Manufacturing or Var Kc aoe a а 
Supply Сошрапу.--6,461, Electrician Offices, 1, 2 and 3, Salisbury-court, Fleet-street, Loudon. Ten Words to the Line. 


——— MM — — — — Where answers to алу 2 the оте, Advertisements vM a be snt re — 
: . Offices to be forwarded, the sum о must be sent w ео à 
SITUATIONS WANTED continued on page XIV. | these replies. Six words must be allowed for the address of the Publishing 


EL. PE Е 11, 1907. ХШ. 


HARPER & BROTHERS’ Standard Works on | Electrical Engineering! 
ELEMENTS OF ELECTRIC TRACTION. By L. W. GANT, of the Leeds Technical School. 


Demy 8vo. Profusely Illustrated. 58. net; Ss. 4d. post free. 


А For Motormen, Depót Foremen, Inspectors, Apprentices, and others employed on electric tramway systems, to serve also as an elementary text- 


book for students beginning the study of electric traction. 


“ There ів no other book of the kind and on the lines of this one, in that the prevailing central idea is the mechanism whereby electric traction is utilised. . . . We have 
considered velocity, acceleration, load, friction gearing, and such like probleme, all of which bear a most important part in traction. From the motorman's point of view, and for 
immediate application, the information given on the Application of Motors to Traction will be most interesting, although that about Brakes will be most equally welcomed. 
Altogether the book is full of good things and ought to be extensively read and its contents studied. The illustrative examples or proofs to drive home the lessons are of a 
practical kind.”— Electrical Engineer. 


ELEOTRICITY IN MINING. By Sr Е. Warrer, M. I. E. E., LABORATORY WORK IN ELECTRICAL ENGINEERING. 


M.LMin.E. Demy svo. Profusely Illustrated. 98. net: 98. 8d. post free. | Ву: pyle d ee бе В) 1 Technical School. Demy 8vo. 

NG NG net; ; 

haga rrr arde akoe rg MLE E. geen erage ALTERNATING OURRENTS. Ву ALFRED Har, D. Se., M. I. E. E. 
kusely Illustrated. 68. Demy 8vo. Profusely Ilinstrated. 68. net ; 66. 54, post free. 

THE DISEASES OF ELEOTRIO MACHINERY. By С. | PRAOTIOAL ELEOTRIC WIRING for Lighting instal- 

KINZBRUNNER, A.M.LR.E. Limp cloth. 14, 6d. net: 18. 8d. post free. lations. By OHARLES C. METCALFE, A. M. IE. E., Electrical Engineer to. the 
TESTING OF OONTINUOUS-OURRENT MACHINES. By M to LIN MEX a Алары араш шш 
post fre. k. Demy 8vo. Profusely Ilustrated. ба. net; 68.54. | OONTINUOUS-OURRENT ARMATURES. Ву С. Kmz- 
коо TRAOTION. By Бовевт H. Saren, Assoc. MICE, — A.M.LE.E. Demy 8 vo. Profusely Illustrated. 38. 6d. net; 38. 9d. 

с е vo. Profusely ra ne post free 

TESTING OF ALTERNATING-OURRENT MACHINES. ALTERNATING CURRENT WINDINGS: By C: Kiiza iti, 
et O 48. 18d. pet sg Demy 8уо. Profmely Шиа. 46. 6d. | STARTERS AND REGULATORS for Electric Motors 
OONSTRUOTIONS OF ELECTRIO MACHINES AND and N. WEST. Demy Зуо. Profusely Illustrated. da. Od. wer; 4a. 10d. post free. 
ANLE RA Be Gd. net: 28. Өй pect tree. Notes by C. KINZBRUNNER, | ELEOTRIO ARO LAMPS: Their Principie, Construc- 
AMMONIA AND ITS COMPOUNDS. By J. GROSSMANN, M NORTE Aaa i Abe Manchester сыы то Weer Be 
M.A., Ph.D., F. I. C., &c. Illustratel. 98. 6d. net: 2g. 94. post free. | Profusely Illustrated. Se. net; 58. 4d. post free. (Shortly.) 


GERMAN SCIENTIFIC AND TECHNOLOGICAL READER. BOOKS I. and IL By 
| E. CLASSEN, B.A., of the University, Upsala, with the assistance of J. LUSTGARTEN, M.Sc., of the Municipal School 
Technology, Manchester. 28. each net: 28. 3d. post free. 


This work will enable students to readily become familiar with German scientific terms and German Technological literature by means of 
brief articles in German on Chemistry, Physics, Engineering, &c., and an adequate vocabulary. The subject is of the utmost importance to the · 


| present-day student, to whom such knowledge is now almost indispensable. 


For further particulars write for list to— 


HARPER & BROTHERS, 45, Albemarle Street, LONDON, W. 


VICKERS, SONS & MAXIM, Ltd. 


Та Ок ів SHEFFIELD. SHEFFIELD. 


ON 3 LIS 
ON WAE OFFIOE LIST. 


MAKERS OF 
GENERATORS 
and MOTORS 
FOR 
CONTINUOUS and 
ALTERNATING 
CURRENTS. 


VICKERS' 
VARIABLE SPEED 
MOTORS. 


SPEED RANGE, 


up To 6 : 1. 


— —— 


BT SHUNT 


COMPLETE | REGULATION ONLY 


EQUIPMENTS 


FOR | 
— DRIVING FULL POWER at 


FACTORIES. ALL SPEEDS. 


700-Kilowatt GENERATOR. 100 r. u. m 


c 2 


хїў. м 
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CROSBY LOCKWOOD & SON'S 
NEW BOOKS. 


Fcap. 8vo, leather. 466 pages. 272 Illustrations. 216 Tables. 7g, Gd. net. 


A Pocket-Book cf Electric Lighting & Heating 


Comprisitig Useful Formule. Tables, Data, and Particulars of Apparatus and 
Appliances. For the Use of Central Station Engineers. Contractors апа Engineers- 
in-Charge. By SYDNEY F. WALKER, R-N. M. I. E. E., XI. Inst. C. E., &c. 

“The Electrical Engineer's vade mecum for apparatus and appliances their 
sizes, weights, efficiencies, dimensions, &c.“ 


Demy 8vo, cloth. 338 pages. 136 Illustrations, 10s. бз. net. 


A Handbook of Wireless Teiegraphy : н. Theory 


and Praotioe, For the Use of Electrical Engineers, Students and Operators. 
By JAMES ERSKINE-MURRAY, D.Sc., F.R.S.E., M. I. E. E. 


Large Orown 8vo, cloth. 328 pages. 233 Illustrations. 1s. Od. net. 


Construction of Dynamos atternating and 
Direct Current). A Text-Book for Students, Engineer-Constructors and 
Electricians-in-Uharge. By TYSON SEWELL, A. A. I. E. E., Lecturer and 
Demonstrator in Electrical Engineering at the Polytechnic, Regent Street, 
London: Author of “Elements of Electrical Engineering.” 


The 


The ABOVE BOOKS can be seen at 
STAND No. 114 


ENGINEERING EXHIBITION«OLYMPIA 


where CROSBY LOCKWOOD & SON 


are Exhibiting an extensive selection of their NEW and STANDARD 
BOOKS relating to CIVIL, MECHANICAL and MARINE 
ENGINEERING ; ELECTRICITY and ELECTRICAL ENGI- 
NEERING ; and the INDUSTRIAL ARTS. 


A Complete Set of the ENGINEERING STANDARDS COM- 
MITTEE’S Publications is also on view, together with Sets of the 
Rail Templates as authorised by the Committee. 


Illustrated, Catalogue on application to 
CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, London, E.C. 


SITUATIONS WANTED continued. 


A DVERTISER (29), businesslike, energetic, reliable, with 

London Technical Training (diploma) offers FREE SERVICES (till efficient) in 
power or lighting station, manufacturer's office or works. or other capacity where somd 
practical experience is obtaiuable.— 6.471, Llectrician Offices, 1, 2 and 3, Salisbury-court, 
Fleet-street, London, E.C. 


W ANTED.— POSITION OF TRUST, by Englishman, 


home or abrond ; 15 years’ experience in Colonies, tramway and ęleetric lighting 
accountancy and secretarial duties. Highest testimonials and references. — Address 
P. P. Z., 6.462, Electrician Offices, 1, 2 aud 3, Salisbury court, Fleet-street, London. 


NGINEER (Frenchman) speaking English and a little 

Portuguese, having a good experience in cable works and chiefly in construction 

and maintenance of telegraph lines, sceka SITUATION for the Colonies in a telegraph 
company.—H.C., 23, Poste restante bureau No. 1, Paris. | 


- Ы e / 0 . 
LECTRICIAN, age 27, with experience in continuous- 
d current dynamos and motors generally, seeks SITUATION to gain wider know- 
ledge. Could introduce small capitaL—Address, 6, 164. Electrician Offices, 1,2 and 3, Salis- 
bury-court, Fleet-street . London. 


Т\ҮРЇБТ, well up in electrical terms, undertakes copying 
specifications, estimates, tenders, Фс. Duplicates. Shorthand. Excellent testi- 
monials.—6,470, Electrician. Offices, 1, 2 and 8, Salisbury-court, Flect-street, London, Е.С. 


d 
JFIRST-CLASS WIREMAN seeks SITUATION, 15 years’ 
practical experience (guaranteed) in erecting complete lightiog and power installa- 
tions, or would take charge of private installation. —ELECTRICIAN, 1, George Yard, 
Barrack-street, Norwich. s | 


INSTRUMENTS AND. PLANT TESTED. 


THE ELECTRICAL STANDARDISING, TESTING 
AND TRAINING INSTITUTION. 


FARADAY HOUSE, 62-70, Southampton Row, London, W.C. 


Teiephone No. 9999 Central. Telegraphic Address: Standardising, London.“ 


TESTS EVERY KIND OF ELECTRICAL INSTRUMENT, 
APPARATUS AND MATERIAL. 


A Scale of Fees will be sent on application to the SEcRETaLrY, 


РА 


IX ST. C. E. and all Stages MECHANICAL and ЕГЕС. 
TRICAL ENGINEERING SCIENCE TAUGHT by Correspondence for 

Promotions, &c.— Write Prof. JAMIESON, M.Inst.C.E, F. R. S. R., Kelvihside, Glasgow, 
with stamped addressed envelope for reply. 


7 


(vin SERVICE COMMISSION.—FORTHCOMING 
EXAMINATION. 
ASSISTANT EXAMINERS in the PATENT OFFICE (20-25) 6th NOVEMBER. 


The date specified is the latest at which Applications can be received. They must be 
made on Forms to be obtained, with particulara, from the SECRETART, Civil Serrice 
Commission, Burlington Gardens, London, W. 


PARTNERSHIPS, AGENOIES, &с. 


AGENCY WANTED by two practical Engineers in Glas 

gow, who have an extensive connection with collieries, iron and steel works арі 
consulting engineers, The Sole Agency for Scotland for all classes of electrical gen» 
rating plant, mining pumps and other mining machinery.—Reply, 6,165, Eledricies 
Offices, 1, 2 and 3, Salisbury-court, Fleet-street, London. 


‘THE NATIONAL 


SLATE 


TELEPHONE JOURNAL 


A JOURNAL DEVOTED TO TELEPHONY. 


ыч ч a — 
Principal Contents of October Namber И 


Telephone Меп. XVII.— 
JOSEPH CHARLES CHAMBERs. 
Team Work. Precept and Practice. By . 


| The Development of the Telephone in tb? 
English Countries, Geographically Con- 
sidered. By W. H. Gunston. 


А. E. Coombe. Telephone Women— 

Some Measured Rate Points. By W. F. III. - BARBARA MARGARET PETER. 
Taylor. IV.—HELEN SCOTT. 

The Training of Outside Staff.—Gang Boy 
to Foreman. Br J. W. Price. Editorials: 

The Engaging of Clerical Staff. By P.H.C. . On Saying the Same Thing Trice. 
Prentice. | The Humorist and the Operators. 


Jd. Monthly. Annual Subscription, 4s. post free. 3d. Monthly. 


TELEPHONE HOUSE, ҮІОТОВІА EMBANKMENT, LONDON, ЕС. 


INIGO JONES & C0., 


Tudor Slate Works, 
GROESLON, R.8.0., NORTH WALES. 
SLATES DRILLED & SHAPED 

TO SPECIFICATION. 
Manufacturers of Every Description of 


SLATE WORK FOR ELECTRICAL ENGINEERS 


SLATE MASONS, TURNERS a ENAMELLERS. 


NOW READY. 258 pages, 13 in. by Shin. 
———— IES 
i OFFICIALLY ACCEPTED TRANSLATION INTO ENGLISH 


OF THE 


Proceedings at the И! 
Radio-Telegraphic ШИ 


HELD IN BERLIN, OCTOBER-NOVEMBER, 1906, 


With the International Radio-Telegraphic Convention, Addition 
Undertaking, Final Protocol and Service Regulations iD 
French and English. 

Postage per сору: 
hoe 6d. Abroad | 


Strongly báund in Cloth - 21/- nett. 
Leather 25/- nett. 


9? 9? 


R. Nemsos. H 


published under the authority of H. B. . Postmaster- General. and i: 


accepted as official by the 


“THE ELECTRICIAN” PRINTING & PUBLISHING СО, Limited 
Salisbury - court. Fleet-street London 
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à good reason 


| 


for giving up what is known as the “new” publicity, with its indiscriminately- 
issued pamphlets, files, booklets, &c., is the fact that all and sundry in the business 
make use of these methods. Why beat the air? What is the value of an 
advertising scheme which everybody utilises, thinking they secure 524с20/ repre- 
sentation? ‘The end of the “new” publicity is the w. p. b. Why? Because 
there are too many special pamphlets and booklets for the buyer to look at. 
He reads periodical technical publications.. “ The Electrician” INDUSTRIAL 
SUPPLEMENT, for example. This aflords excellent opportunities for special publicity. 
Don’t waste any more money on “new” methods worn very old. Try something 


consistently good. 


SIMPLEX 


THOROUGHLY 
WATERTIGHT RECOMMENDED 
FITTINGS. FOR ALL 
> fa & =; L FOSED 
” & F $5 С k <a ** EN 
Wee eee 455 rou eee SITUATION . i| 


C WE 
| J. BU iS. LTO N 
HARD. EAS. d а e E 57 FLEXIBLE... MANUFACTURE | 

— ,,, ELLLLLECLELELLHLOCLECLHUOLULIEEHCRÁCOÁCEEACLOLAGA A LARGE AND TM NO | 
VARIED 7. CONTRACTOR | 
ASSORTMENT I 5 | SHOULD BE 
OF WATERTIGHT Nw WITHOUT OUR 
FITTINGS. “ы LATEST LISTS. 


APPLY AT ONCE TO 


SIMPLEX CONDUITS LIMITED, 
GARRISON LANE, BIRMINGHAM. | 
And at London, Manchester, Glasgow, &c. 


WINCHES 


FOR ARC LAMPS THEATRE BATTENS WAREHOUSES ETC 


FCC o» BB ас Me ... с чї ES ре ж лы ))))“, кщ с, жос жет «0O—keͤ:ęò¾ ) сые сл Ое р I4 29 ß pp, èͤ а ay а е 


‚ post free 2з. Od. 


A First-Year. Course of Practical 
Magnetism and Electricity. 


_ Ву Р. Е. SHAW, B.A., D.Sc., 
Senior Lecturer and Demonstrator in Physics at University College, Nottingham. 


06 5666606666000 х ) x 
Fully Illustrated. Price 2s. 6d 


жы ae opr жо 5s 2000 
. 


net 


EXTRACT FROM PREFACE.—There are many small books on Elementary On the one hand, mere qualitative experiments are of little use to these (or any other 
actical Physics suitable for schools or for university intermediate students. These all | studenta; on the other hand, mathematical expressions are stumbling-blocks to them. 


sume in tue student а knowledge of at least the rudimenta of algebra, geometry, trigo- In attempting, in this book, to avoid both these evils, I ha sought to make the 
ometry and mechanics. ats "a experimental work as quantitative as ible, yet to avoid mathematics. 
There is, however, а large and growing class of technical students who have not even As novelties in such a work as this the ammeter and voltmeter are freely introduced, 


this primitive mathematical training, and who cannot, or will not, acquire it as a founda- | also some simple applications of the subject—e.g., the telephone, telegraph, &c. There are 
tion for physical science. Their training as boys in a primary school has not beensupple- | three introductory exercises, six exercises on magnetism, twenty on electricity and six on 
mented or maintained until, as skilled or unskilled artisans, they find they require some | the applications. Nothing is done on statical electricity or alternating currents, for the 
knowledge of electricity in their daily work. They enter the laboratory and ask for an | reason that in a simple course like this they are considered relatively unimportant as well 
atroduction to such fundamentals of the subject as most affect the arts and crafta, as difficult, 


'"THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LTD., SALISBURY COURT, FLEET STREET, LONDON 


TRICIAN, OCTOBER 11, 1997, - 


NEARbY READY. 
ADDITIONS TÒ DR J. A. FLEMING S 


ectrical Laboratory Notes and Forms, 


This important Series of NOTES AND Forms for the use of Students in University and other Electro-technical Classes has a world-wide circulation, 
and many thousands of copies have been sold. From time to time, as considered desirable, the NoTES AND Fokus have been corrected or 
re-written, but the original divisions of the forty Forms into ** Elementary " and ** Advanced” has been observed. 


The object of this arbitrary division has now been fully served, and it has been decided that in future only the numerical order, shall be retained. 
At the same time it is recognised that the time has come for additions to be made to the Set, and Dr. Fleming has written five additional Notes 
‘and Forms (Nos. 41, 42, 43, 44 and 45), which will shortly be ready for issue. The Subjects treated are :— 


No. SuBJECT. No. SUBJECT. 
41. Determination of Dynamo Efficiency by Rontin's | A. Measurement of the Efficiency and Power Factor 
Method. of a Polyphase Induction Motor by the Watt- 
542. Separation of Hysteresis and Eddy Current Losses | meter Method. ; 
in Continuous-Current Dynamo Armatures. 545. Determination of the Characteristic Curves of 


43. Etlficie Test of Two Equal Transformers by Dynamo Machines. 


the Differential (Sumpner’s) Method. 

These ** LABORATORY NOTES AND FORMS” have been prepared to assist Teachers, Demonstrators and Students in Electrical Laboratories, and to 
enable the Teacher to economise time. They now consist of a series of 45 Exercises in Practical Electrical Measurements and Testing. For each of 
these Exercises a four-page Report Sheet has been prepared, two and sometimes more pages of which are occupied with a condensed-account of the 
theory and practical instructions for performing the particular Experiment, the other pages being ruled up in lettered columns, to be filled in by 
the Student with the observed and calculated quantities. Where simple diagrams will assist the Student, these have been supplied. These Exercises are 
perfectly general, and can be put into practice in any Laboratory. 


Each Form is supplied either singly at 4d. net, or at 38. 6d. per dozen net (assorted or otherwise as required); in Sets of any Three at 18. net; or 
the Complete Set of 45 Exercises price 128. 6d. net, or in a handy Portfolio, 148. net, or bound in strong Cloth Case, price 16s. net. Spare Tabulated 
Sheets for Observations, price 14. each net. Strong Portfolios, price 1s. 6d. each. 


The best quality Foolscap Sectional Paper (16 in. by 13 in.) can be supplied, price 9d. per dozen sheets net. 


A Sample Copy of any one оў the NOTES AND FORMS wili be sent post free to any Teaching Establishment, or to the Professor or Demonstrator of a 
Class for Electro- Technology. 


The following 40 Exercises are READY :— 


Exploration of Magnetic Felds. ‚ 15. The Determination of the Absorptive Powers of Semi. 27. Th term erm Sample 

he Marnetle Field of & Circular Cnrren Transparent Screens. urfaces + улы тары ын Ны: тасаг 

H e . of a wengene e by the 16. The Determination of tne Reflective Power of Various 98. The Stan 3 of a High Tensfon тч... 
Water Voltameter. (Wire Bridge 17. The Determination of the Electrical Efficiency of an Electro. 90. The Examiflatiem of an Alternate Current Ammeter. 
4. The Measurement of Electrical Resistance by the Divided motor by the Cradle Method. {the Brake Method 50. The in of Alt Current Curves. 
§. The Calibration of the Ballistic Galvanometer 18. The Determination of the Efficienc ү of Electromotor by $1. The ciency Test of a Transformer. 
6. The Determination of Magnetic Field Mengen. 18. Thé Efficienc zor ofa Санет otor - Generator Plan 33. The Efficiency Test of en Alternator 
4. риш with Standard Magnetic Fi 30. Teat of a Gas ne and lant. 88. The Photometric Examination of an Are Lam 
8. Determination of the Magnetic Field 100 the Air Gap of an 21. The Determinat: on of the аот Electrical Resistivity of 84. The Measurement of Insulation and High се. 
Electro t. а Sample of Metallio Wire. 85. The Complete Efficiency Test of a Secondary Battery 


9. The Determination. of Resistance with the Post Office pacers 33. The Measurement of Low Reelstances by the Potentio-—36. The Calibration of Electric Moters. 


Whea e Bridgo. meter. The Delineation of Hysteresis C Iron. 
2 à Determb iion of Potential 5 the Potantio. 28. The "Measurement of Armature Resistances. . The Examination of a Sample of А Moeaqnetic Era 
Complete Reporton: FVV 35. The Btanderdization of a Voltmeter by" Couper Depoit зо. The Determinati Capacity of a Conosatric Cabe. 
опа m А е Standardization of a Voltmeter meter. ° erm on of t е 
18. Ans Standardization of a Voltmeter by the Potentiometer. 26. The Standardization of эп Ammeter i db the Potentiometer. 40. The Hopkinson Test of зе ар of ве 
14. А Photometric Examination of an Incandescent Lamp. 
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The great teaching value of these ELECTRICAL LABORATORY NOTES AND ForMs is becoming increasingly recognised, and we commend a perusal 
of the complete Prospectus, which will be sent to any address i in the world post free on request to— 


“THE ELECTRICIAN" PRINTING AND PUBLISHING COMPANY, LIMITED, 
I, 2 & 3, SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 


The NOTES AND FORMS сап be obtained through ali Booksellers at Home, in the Colonies and Abroad. 


NEW Merc revised and enlarged, Price 12s. Ва. neff, post free U.K. ; abroad 138. 
Motive Power and Gearing for 
Electrical Machinery. ву 


E. TREMLETT CARTER. 


S Treatise ане ео апа ае of jq ar mier Reviesd by 
quipment of Power Stations for Electric Supply, an | | 
for Electric Traction. Er Mr G. THOMAS-DAVIES. 


“THE ELECTRICIAN " PRINTING & PUBLISHING Oo., LTD., SALISBURY OOURT, FLEET STREET, LONDON. 
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IN STOCK 
READY for IMMEDIATE DESPATCH || 


D.C. Motors and Generators 
Shunt Wound Protected Туре 


MOTORS 110 VOLTS. GENERATORS 125 VOLTS. 


31 S41 4) 45| 651 pA | 101 ] 131 1 ) M 221 A | 3 33 | 36 
960, 800 | 1120 | 1340 : 1000 „1150 1338 1120 | 890| 80 5401 18801 900 680 880 515 3301560 
BY, | | 4% | Bui 2 | 841 1011015 112151 14| 15, 19; 01 2 | 30| 30! 
190011020, 100117001 1838 i150 __ ~ [148011200] 820 | 70012650 | 1150 | 860. 700] 1020 | 710 1020 700 
20 | ) | * 30 | ) | 0. 30 | 01 801 m Ui 50 m 30 | | n Je 911 B1 | 100 | 

1 21 * "81 ^ 3 1| 5 11 |] 2| 14!| 1| 3 i 1 11 81 


. 220 VOLTS. GENERATORS 250 Vorrs. 


9111 | D * 16; 1€ M | M | 2) | 29 » 7 A PA 7 

190 1540 1000 1 1120 | 1400 550 20 750 1880 900 650| 330 | 960 | 350 1050 | 350 575 | 689. 70 | 570 520 б 5265 

| |[x«wA3x« | -$1 4 l 3! 1742 Ve 10 | 11% 141 l4| 18| А Bi 46 | 15 
Gens. el UNES OY E E LIEN КЕЕ а nn ß Sos е. #4 
Sp'diis20 | 1880 | 1490 1700 11378 1680 | 1230 | 1400 | 1128 | 320 940 ı 1128 | 828 | 1020 | 7001 | 725 | 1000 | $39 | 700 | 640 | 640 
Frame No. X ' 30 | ) | ) | 7 on 0 40 & 50 80 50 60 | ‚ Da N 0 | m 01 | 15 | 120 : 120 
No. in Stock $i ^| [78 2| 4! 31 2| S! 1 | 4| 31 | ij 7 If 1! 2!| t 2! 1! 1 


MOTORS 440 VOLTS. | | 
ei 2h 21 | 5] 1X Bi 9| 111 1811416, 15| | 2 0 1 Wl Bi Mi Wi $ 
on e 950 | 1190 | 900 | 740 | 850 | 1200 650 | 9101 880 | 880 .ı 580 | 4801 1080 | 900 | 760 | - 


Oy 
ү 


Frame No | 101 101. 1901 20| 20 30: 80 zT 401 40| 80| 60; 80 501 701 601 70 10 | 80| 90| 701 801 901 


No. in stoth 8 81; 8. "1 2| 11 1 21 | | 2| 31 2 | 3 | | 1| | | 21 11 1 1 
MOTORS m VOLTS. GENERATORS 550 VOLTS. 


2| 2% | 3| 2 le | 8:4 | Е Ж ' 10 2| 18. бт 181 22| 231 82 40 4051 47| 
Motor: 1200 | 1600 | 1160 1300 1380 EU 1250 | 1040 1 1300 | UE 1080 | 780 1 1000 | 760 C 900 | = 850 


В | i | ILAE 1 | 8% TA 2 | 1415 1 | D. #1, 


Gens. Seo! | 1800 | 1700 j 13390 | Thee" 1880 с 1 1039 | T9001 920 | 1220 900 780 1150 | ns 
Frame No. | “10 | 11 10| 20) 30| W 30, Wi 71 EEE 80 | 1 50 | 


No. in Stoc 71 11 2». $81 2| t 8! 1 21 21 2| 3V 
stock sizes shewn in heavy type. 


Bedplates and Standard nd he for S.B. Motors: 


pme ; А i M : К 5 | | 
Bedplates in Stock i | | 
Воге 2 J 838 8^5 | 

i | 

| 

| 


Pulley | Face 0 14 1 14 1 1 17 | 19 | 19 
in Stock 1! 1 1^: 1 ! 1j ł i 


C. For ratings above 90 H.P., 640 R. P. u. 
`$. Series wound. 


Above we give a page from the current issue of our stock list, which 
is published weekly. Write for a copy to the 


Motor Department 
The British 
Westinghouse 

Flectric & Mfg. Co., Ltd. 


Westinghouse Works 
Tratford Park 


Manchester 
Telegrams: “ Westinghouse Manchester” Telephone No.: 5222 Central 


Branch Offices 


BIRMI NGHAM : Central House, New Street. — T.N. 2540. LONDON: 2, Norfolk Street, Strand, W.C.—T.N. 3261 Gerrard. 
CARDIFF: 102, St. Mary Street —T.N, 1370. NEWCASTLE: соп dudit Bldgs., . де N. 568 National. 
GLASGOW: 65, Renfield Street.—T.N. 1098 Argyle. SHEFFIELD: Bank Chambers, Fargate. —T.N. 


Telegrams: Multiphase (and the town). 
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WILLANS & ROBINSON, 


LIMITED. 


— SURFACE — 
CONDENSERS 


AT WORK AND UNDER 
CONSTRUCTION, 


55 Sets 


To condense over 
14 million Ibs.of Steam | 
per Hour. ! 


‘SINGLE AND DOUBLE-ACTING 


HIGH-SPEED ENGINES 


FOR TRACTION AND LIGHTING. 


PAXMAN “ECONOMIC” 
AND ALL TYPES OF 


B O I L E R. S. 
SUPERHEATERS. 


UU" COLCHESTER, 
ENGLAND. 


78, QUEEN VICTORIA STREET, E. O. 
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Appleyard Conductometer. 


A direct-reading Instrument for the 
rapid measurement of percentage-conductivity. 


Price List of Silvertown Instruments on application. 


THE : 
India Rubber, Gutta Percha Telegraph Works Co., Ltd. 
Head Offices: Works: 
155, E. S:cezt, 242, E.C. | Silvertown, London, Е. 


The Germans, so says Glovers Almanac, use 


A BLACK CAT FOR FINDING LEAKS 


But everyone else prefers 


EVERSHED’S MEGGER 


which IS BETTER (and cheaper in the end). 


j ЛА , EN | А Descriptive Catalogue free, from | B. : ' 
o ame p -A Acton Lane Works, г 
. [LV EJERSHED & VIGNOLES, Ld., wet, London, W. | 


Doulton Conduits 


Jor 
LIGHTIN 


Minimum Jeabour 


For 


TRACTION 


Minimum Space 


Sound 
Construction 


Depreciation Nil 


— 
LAM B E T H 
LONDON S. E. 


: ! 717 с 


DOULTON ё СО. 
Limited 


t 
* 
t 
t 
D 


\ 


— .— m — 


A. E. G. English 33 Со.» ie 
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CLASSIFIED TRADES’ INDEX TO ADVERTISERS 
IN “THE ELECTRICIAN." 


Advertisers are entitled to entries in this List FREE OF CHARGE according to the size and series of their Advertisements, 
: : — 2 


Additional entries are made at a low charge, particulars of which will be forwarded on application to The Publisher.” 


Бош Type aoe or b опа] тса{{ег can also be arranged for with the Publisher. 
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THE LAST WORD 


IN SWITCHES. 


a SLIPPER’. 


The Switch to setor 


Efficiency, 
Durability, 
Economy. 


= TERMINALS © 


WHITWORTH & 
B.A. SCREWS, &c., &c. 


Write for Prices to 


THE AUTOMATIC STANDARD SCREW C0., 
—— HALIFAX. 
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Yol. LVIII. of “THE ELECTRICIAN Ju 034 L9 bound in strong cloth). 


ce 17s. 6d. 
CAS ES FoR "NONO. еу на post free 2s. 34, 


« THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, LTO. 
1, 3 and 8, Salisbury Court, Fleet Street, London. 


FFP ООО 


DORMAN 
| SMITH, 


Ordsal Electrícal Works, 
SALFORD.| 


94, Oharing Cross Road, W.O. 
198A, St. Vincent Street. 


LONDON Office: 
GLASGOW Office : 


ELECTRICITY I IN MINES. 


NDER the new Rules and Regulations concerning didi use of Electricity 

in Mining Operations, it is compulsory that directions for the effective 
U ix of Cases of Apparent Death from Electric Shock be conspicuously 
placed in certain prescribed positions in the Mines. 


A Set of these DIRECTIONS, with Illustrations showing the method 
of application, accompanied by PRECAUTIONS to be Adopted to 
Prevent Danger from tbe Electric Current, and INSTRUCTIONS for 
Dealing with BROKEN ELECTRIC WIRES, can be obtained from 


"THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, LTD., 
SALISBURY OOURT, LONDON, ENGLAND. 


PRICES. 
. Ou. Paper, 17 In. by 124 in. Ad. each 38. Gd. per dozen 
On Сага, | ditto es ee es 8d. » 6s. ва, 
Carriage Paid in cach case, 
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ELECTROMOTORS Lis. 
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. ; LONDON Office: 
STANDARD 
MOTORS and 36, Queen 
DYNAMOS. : : 
a Sad ae Victoria St., 
CRANE, E.C. 
LIFT and HOIST, as 
VARIABLE 
SPEED and А Telephones: 
INTERPOLE 7094 MANCHESTER. 
MOTORS. 8525 LONDON WALL. 


Telegrams: 


WORM and — scans 
SPUR-GEARED > STANDARD ‘MANCHESTER. 
SETS. йе Sie Type ORDERS LONDON. 


OPENSHAW, MMC. 
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READY. 


Fully Illustrated. 8vo. Price Os. net. 


THE MECHANICAL DESIGN AND CONSTRUCTION 


OF COMMUTATORS. 


By R: LIVINGSTONE. 


эж 


R E AD Y. Fully Illustrated. 8vo. Price 8s. Od. post free. 


ELECTRIC BLASTING APPARATUS AND EXPLOSIVES: 
WITH SPECIAL REFERENCE TO COLLIERY PRACTICE. 


By W. MAURICE, 
Managcr of the Hucknall Torkard СоШегіев, Nottingham, and Member of the National Association of Colliery Managers, M. I. M. E., A. M. I. E. E., &e. 


FULL PROSPECTUS FREE BY POST ON REQUEST. 


READY SHORTLY. Illustrated. 


THE ELECTRIO PRODUCTION OF NITRATES FROM 
THE ATMOSPHERE. 


By Prof. S, P. THOMPSON, D. S., F.R.S. 
IN PREPARATION. 


HANDBOOK OF COMMERCIAL TELEPHONY. 


By W. AITKEN. 


IN PRE PARA TION. 


ELECTRIC CRANES AND HOISTS. 


— — — — — — — — 


OF ALL BOOKSELLERS OR DIRECT PROM 


"THE ELECTRICIAN” PRINTING AND PUBLISHING COMPANY, Lid, 


1, 2&3, SALISBURY COURT, FLEET STREET, LONDON, ENGLAND. 


se ыкы E — ЕЕРЕЕ 3 — 


THE ELECTRICIAN, OCTOBER 11, 1907. 


— K 


XXV. 


. SMITH & SON, 


MAKERS of the 


OUR I Sale dl Я —— nee INDICATOR. 


BY APP SINTMENT TO 


Н.М, THE KING, 


Our ILLUSTRATED CATALOGUE 
or “GUIDE TO THE PURCHASE 
OF A WATCH,” Book “J,” 135 
pages, 850 illustrations, Free by 
Post. 
Ditto CLOCKS, “J.” 
Ditto JEWELLERY, “J.” 


OUR “STRAND” MINUTE 
RECORDING CHRONOGRAPHS. 


Sterling Silver | 
Crystal, 60 min. 18ot. Cold Crystal 


ITN , 
recorder, р. 60 min. recorder 
£8 8s. £21 

Non- 
масі £1 le. 21 Ie. extra 


e, ae ow 
*acd en?" 


Nos. 1347 ind. 188. 
Stout 18-2. Gold Dust-Proof 
Plain Case 


£16 16s. 


Non-Magnetisable, £16 16s. 
ed Silver or Steel Cases. 


In £5 bs. No 
on-Magnetisable, £6 63. 
80-minute Recording Dial, Start, Stop and 


Fly-back Action. 


In order to meet an ever-increasing demand — : Recording. 
for a reliable instrument at a low price 


h рот мане for £lectric Lighting 
з Stations, o Rooms, Electric Railways, &c. 
er Cases made for fixing to Switchboards, Bulkheads, &c. 


we have constructed this Chrono 
which has the SAME ACTION. as our 
Popular Types. 


Sterling Silver or Oxydised Steel Cases, $3 38. 


WATCHMAKERS to the ADMIRALTY, JEWELLERS 
‘and OLOOK MAKERS, 


9, Strand, London, W.C. 


‘£: PERFECT” Speed Indicator. 


BY APPOINTMENT TO 


mis — bue | ЙЫ 17 


State 
Be ЕЕ T. revolutions 
909 1000 D required, 


[@оо#\\ ` 
зо S. SMITH A SON 
9.STRAND.LONDON |500% 


H.R.H. THE PRINCE OF WALES 


All our Watches, 
Clocks & Jewellery 
may be purchased 


by 


MONTHLY 
PAYMENTS. 


An absolutely reliable Tachometer; 
same mechanism as our Perfect’ 
Speed Indicator, showing any number 
of revolutions рег minute that may 


be required. £7 108 а 


б STRAND. 3 
Half-Chronometer 
witù Dust and 
Damp Proof Сар, 


" M 
9 / s swTH к вом “ҸҸ 
y $ STBAKO 


OUR LATEST PRODUCTION. 
Iu Solid Ki rin or Carbonised Steel Cases 
Great Strength 


ALL ENGLISH, KEYLESS. 


. Lever Escapement. 
Gold, 18-ct., Half-Hunter or Full P £16 16s. 21 1s. 
Crystal Glass, $13 1 Non-Magnetio. Guaranteed. 
Silver Cases, Crystal Glass, £5 Se. Tull Hunter, —— —— u III 
£6 6s. ; and Half- Hunter, £6 15s. 
= Non- Magnetisable, 21 s extra. NON- NON- 
MACNETIC. MAGNETIE. 
SPLIT SPLIT 

SECONDS. SECONDS, 


Action. 


Invaluable to all Engineers for timing 
Speeds of Shatting, &o., &o., and for 
intermediate observations. 

Fully Jewelled KeylessLever, Oxydised Steel or 


Nickel Cases, £4 Silver Cases, 2,4 158. 
Se ond Quality, Nickel or Steel, @3 3s, 


NON-MAGNETISABLE LEVER CLOCKS ` 


Lever Movement. Solid Brass Cases. Palladium 
Escapement, From £3 38. to £20. | 


S. SMITH & SON’S Watches, Clecks & Jewellery are the BEST QUALITY and VALUE obtainable. 


THE ELECTRICIAN, OCTOBER 11, 1907, 


WESTON neas 


чь. — ee OEE EEA TT 
— — 


Dead-Beat Moving-Coil 


NSTRIIMEN TS 


. 2 — . —Uä—ä— —— — — — tO "чь n — . me — —— —äꝓ— —— — — 
— —— — —— e T e ́ — — — Doe Mu ue ue ug ue c e a T uy C ue c us ть az ͤ!1•ʃ2ẽêÜ4ꝓ)—!'—a2——ů ů —— Ы 


STANDARDISED AND REPAIRED 
AT OUR OWN LABORATORY, 


Audrey House, Ely Place, Holborn, LONDON, Е.С. 


Telephone: 2029 HOLBORN. Telezrzams: PIVOTED LONDON. 
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|| Model 1.—Standard Portable Double Range Voltmeter. WESTON ELECTRICAL INSTRUMENT 00. 
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The Chloride Electrical 
Storage Co., Ltd. 


^ 


Clifton Junction, 
Manchester. 


RAVEN STREET Wut. 
CREOSOTE HULL. TIMBER MARTLL POC 
WORKS, { ALEXANDRA oock) YAROS SCARBRO. 


THE BRITISH 
STAOCOLE THORPE. 


L. M. ERICSSON MANUFACTURING CO, | | „ечен EL UI 


LIMITED, d Adel WADE S078 . г 


BYRON HOUSE, 82-85, „ LONDON, E.C. | , ”°°ңєо$0ТЕ) TIMES 
N HOUSE, 82-85, FLEET ST., LONDON, В.С. | | |: °°? a 11 85 


MANUFACTURERS OF | & POWER POLES 


TELEPHONE INSTRUMENTS v 
SWITCHBOARD AND TESTBOARD MATERIAL : 


OF EVERY DESCRIPTION. 


Please apply for Catalogues and Prices, and send your Trade Card 
with applicaticn. 
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ENGINEERING EXHIBITION, Olympia, Sept.19 to Oct. 19, Stand 193 


f cCoeeuGAED N N 


7 METALLIC 
PACKING. 7010 


TELEP. ge oy Ў hes 
TELEGRAP. 


— INSULATED um, | Joints Cannot LEAK 


isl WIRES & CABLES & CABLES. "м 535 


TRANSMISSION. 


d TAYLOR'S se CORRU GATED 
C A B ABLI E "mtm METALLIC PACKING. жеге 


27, EAGLE WHAE чел ROAD. LONDON, N. |! ORDERS DESPATCHED BY RETURN OF "-— 
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New Lamps for Old. 


TO THE TRADE. 


The ERAS of the 


“ROBERTSON «see LAM 


have pleasure in drawing the attentíon of the T'rade to the 
following scheme which they have just introduced :— - 
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dede i aa E IEE E E E EE A R A a E a A 


The Trade is authorised to allow their customers 
9d. per dozen for all old or new lamps, irrespective 
of make or condition, provided an equal number of 
new ‘‘ROBERTSON’’ LAMPS is ordered at the 
same time. 


Should you not have received our special letter to 
this effect, please apply for it at once. This offer 
holds good for two months from October 7th, 1907. 


The GENERAL ELECTRIC СО., Ltd., 


Head Office: 71, Queen Victoria Street, LONDON, E.C. 7 
& 
ini 


RECS TRADE MARK, Lamp Works: Hammersmith, London. 
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READY. 


“ELECTRICIAN” PRIMERS 


4 = 


Edited by Mr. W. R. COOPER, M.A., B.Sc., M. I. E. E. COPYRIGHT. 


" THE ELECTRICIAN” PRIMERS are Published Separately, or 


In ONE VOLUME, cloth, price 108. Gd. nett (*4 pests) ; е Vol. I. prio 3s. Gd. nett by post, 80. 
їп THREE VOLUMES, price 128, Gd. nett, complete (gente, ОН ver u. . Gs. Od. nett | erte per volume 


Vol. III. „ 48. Gd. nett 


* n 


NOW READY. то. r. THEORY (25 Primers). Prioe Зз. 6d.) NOW READY. 3 Мо]. III. (25 Primers.) Price 48. Gd. net. 
nett. (For price of Single Copies see below.) 


SUBJECT OF PRIMER. 


1. Effects of an Electric Current * 
2. Conductors and Insulators .„ — ste 
5. Ohm’s Law ... om e 8 — (8) 
4. Electrical Units sn om — oes 
6, Curves and Their Use .. бы A 4) 
6. Primary Batteries = s ; 7 
7. Arrangement of Batteries — (8 
8, Electrolysis... Ф? * des „ (1) 
9, Secondary Batterie e . 0 (10) 
10, Alternating Currents ... s e. (4) 
11. Lines of Force 828 ve - 4 
12, Magnetism ... — ME exi е 4 
15, Galvanometers  .. € wes .. (11) 
14, Electrical Measuring Instraments (17) 
15, Electrica] Measurements "S *. (14) 
16. Electricity Meters ve = .. (15) 
164. Ditto d Pia све .. (19) 
17, Induction Coils ... ‘in 8 .. (2) 
18, Condensers ... к му 5 — (2) 
19. Influence Machines e 5 (4) 
20. Rontgen Rays and Radiography .. (8) 
21. Lightning Protectors .. -— . (6 
22. Thermopiles d ii s — (4 
23, Arithmetic of Electricity ... — — 
24, Constants and Tables ... cus .. (3) 


NOW READY, Yol. II. (81 Primers.) 
or prioe of Single Copies see below.) 


ELECTRIG TRACTION, ELECTRIC LICHTINC and ELECTRIC POWER. 


25. 781008 and Direct-Ourrent Motors (8) 


AUTHOR, 
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‚ В. Phillips. 


Wa 


449 rf 


"LITE 


W. R. Cooper. 


Prioe 63. nett. 


A. G. Hansard. 


26. Alternators & Alternate-Ourrent Motors(12) A. G. Hansard. 


27. Transformers and Converters — (12) 
28, Testing Electrical Plant "e .. (3) 
49. Management of Dynamos and Electric 


e ids 225 PNE Sas 
30. Electric Wires and Cables бз 95 
51. Underground Mains  .. e — (7) 
52. Switchboards ЖЫ С жер, Ха .. (12) 
55. Switchboard Devices .. S .. (22) 
84. 8 ms of Electric Distribution .. (Б) 
55. Electric Transmission of Power AR 
56. Tramway Traction by Trolley. (17) 
57. Tramway Traction by Oonduit ... (Б) 
38, Tramway Traction by Surface Oontact (8) 
38. Tramway Traction by Accumulators (2) 
40. Electric Railways—Suburban Lines (6) 
41, Electric Automobiles .. (6) 
42, Electric Ignition Devices ive 
45. The Incandescent Lamp 5 es 
44, Arc Lamps... T Ve өөө — (9) 
45. Btreet Lighting .. zn © " 
46 rg for Electric Light . (7) 
47, Electric Driving in Factories and 
Electric Cranes ... s id es (2) 
48. Electric Lifts oo тя В — (8) 
49, Steam Engines ^ is ‚ 


60, Steam Boilers - ss i . (10) 
51, The Equipment of Electricity Gene- 

rating Stations Vds wee * (4) 
52, Gas and Oil Engines .. En — (14) 
55. Gas Producer Plant (11) 


54, Comparative Advantages of Steam 
anu Producer Gas jas 18 ius 
55. Estimating for Small Installations 5 


A. G. Hansard. 
A. G. Hansard. 


A. G. Hansard. 

Mervyn O’Gorman, 
Mervyn O’Gorman. 
Mervyn O'Gorman. 
Mervyn O'Gorman. 


W. Б. Cooper. 
W. R. Cooper. 
W. В. Cooper. 
W. В. Cooper. 
W. R. Cooper. 


Mervyn O'Gorman. 


W. R. Cooper. 
Anon. 

J. S. Hecht. 

J. T. Rossiter. 
Mervyn O'Gorman. 


A. В. Chatwood. 


(For pride of Single Copies see below.) 
TELECRAPHY, TELEPHONY, ELECTROLYSIS, and SOME MISCEL. 
LANEOUS APPLICATIONS OF ELECTRICITY. 


8 OF PRIMEB. AUTHOR. 


b6. Sementi 5 . and (8) Rollo Appleyard 
ireless Telegraphy ... si iw 0 e 
57. Duplex Telegraphy  .. en — (7) Е.Н. 
59 Di 6 * legraphy (9 E. H. —— 
. Diplex an plex Telegraphy ; ' 
60. Multiplex Telegraphy ... (s 25 8) Е. Н. Shaughnessey, 
61. Automatic Telegraph Apparatus 
(Wheatstone Transmitter, Auto. Ourb 
Transmission, Auto. Transmission for 
Submarine Cables) ve sas M 
62. Oable Stations: General Working 
and Electrical Adjustments aa 
63. Laying, Jointing and Repair of Sub- 
marine Cables Ва ге са ah H. G. Barwell. 
64. Testing Submarine Cables -. (1) Rollo Appleyard. 
66. 1 Land Lines  .. a .. (1) Rollo Appleyard. 
66. Aerial Telegraph Line Construction 
and Jointing... id ы .. (8) Bollo Appleyard., 
67. Wireless Telegraphs - -.. (9) J. Erskixe-Murray. 
68. The Telephone is = — (5) F. С. Raphael. 


(11) 8. G. Brown. 
98) Е. Baymond-Barke 
e Revised b 


78. Photo-Engraving Processes Е 
79. Electric Clocks ... Em = 
80. Railway Block Signalling... 


With GLOSSARY, 


(14) Е. Hope-Jones. 
(7) Ж. J. Thorrowgood. 


69. Telephone Sets as — (7) F. С, Raphael. 
70. Telephone Exchanges ... 885 (10) F. O. Raphael. 
71. Telephone Lines A: Ma .. (9) F. С, Raphael. 
72. Electric Bell Fitting and Internal 

Telephone Wiring  .. $us .. (18) Е. С. Raphael. 
75. Electric Heating and Oooking .. (18) H.J. Dowsing. 
74. Electric Welding. ТА m Б. J. Wallis-Jones. 
75. The Electric Furnace .. ee „ (8) В.В. Hutton. 
76. Electro-Deposition sae „ (2) F.M. Perkin. 
77. Industrial Electrolysis .. (8) J.B. C. Kershaw 

. (8) D. Oameron-8wan. 


| NOW READY. In One Wolume, Complete, cloth, price 


10s. Gd. nett, by post 118. 


The GLOSSARY of Electro-Technical Words, Terms and Phrases is 
f NOW READY. 


The complete set of 82 Primers (including the Glossary) comprises 
about 1,100 pages and over 5 illustrations, the greater 
portion specially drawn and made for thcse volumes, and Copyright. 

In addition to the 81 Primers comprised in the three volumes, all 
upon carefully selected subjects of both scientific and industrial interest, 
each Volume contains an ample Glossary of Hlectro-Technical 
Words, Terms and Phrases, to aid the Student, Artisan and 
General Reader in his comprehension of the subjects dealt with. he 
Glossary can be obtained separately price 6d., post free.) indi. 
vidual Primer is followed by a List of Suitable Books, &o., to be consulted 
where the study of any particular subject is desired to be extended., 


Price За. each, post free. Six copies of any one Primer post free for 
1s. 2d., 12 copies Же, 25 copies &e., 50 copies Те. 6d., 100 copies 148. 6d 
Or 50 copies of the Primers assorted (not less than 6 of any one Primer) 
for 9s.; or 100 copies of the Primers assorted (not less than 12 of any one 
Primer) for 18s. Gd. Larger numbers by arrangement 


(The figures in parentheses indicate the number of Illustration.) 


Of all Booksellers and Agents at Home and Abroad, or direct from 
"THE ELECTRICIAN" PRINTING & PUBLISHING СО., Ltd., SALISBURY COURT, FLEET BT., LONDON. 
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INDO-EUROPEAN TELEGRAPH COMPANY, L" 


+ SHORTEST AND MOST DIRECT ROUTE 
INDIA AND THE FAR EAST. 


TO 


DIRECT OVERLAND ROUTE 


CONNECTED WITH 
INDIA, CEYLON and BURMAH; PENANG, SINGAPORE and other Places in the MALAY PENINSULA; JAVA and the 
DUTCH INDIES generally; MANILA, COCHIN CHINA and SIAM; CHINA and JAPAN; AUSTRALIA, NEW 
ZEALAND and NEW CALEDONIA; PERSIA; CONSTANTINOPLE and TURKEY in EUROPE and ASIA. 


Quiokost & Most Diroot Routo to Towns in SOUTHERN RUSSIA & CONSTANTINOPLE 


А Maximum of SPEED and ACCURACY is obtained by 


DIRECT WHEATSTONE WORKING, 


without any intermediate re-transmission, between London (Manchester and Liverpool) and Teheran, in both directions, for T 
East; between London (Manchester and Liverpool) and Odessa, in both directions, for Telegrams exchanged with Sou 


the Far 


Manchester and Liverpool) and Constantinople, in both directions, viá the routes of the Indo and Bla 


urkey in Rurope and Asia. 


Telegrams are accepted 
at the 


Company's Offices : 


LONDON - - - - 


LIVERPOOL - - 
MANCHESTER 


з exchanged with India and 
Russia; and between London 
Sea Telegraph Companies, for Telegrams exchanged with 


18, Old Broad Street, E. G. Ө and 8, Lime Street Square; 
and 10 and п, мі 


African House, Ө, Water Street. 
Duchy Chambers, Clarence Street. | 


neing Lane, Е.С. 


Where receipts аге given Gratis, aud whence Telegrams are sent direct by Special Wire. And AT ANY POSTAL TELEGRAPH OFFICE in the United Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED ' VIA INDO.” 


THIS INDICATION 18 SIGNALLED FREE. 


Books of Forms and Tariff Books, containing Rules and Regulations, are forwarded Post Free on application to the 
Company's Stations, or to the Head Offices, 18, Old Broad Street, London, E. O. | 


99999999994 


HIGHEST 
AWARD 
OBTAINED 


EXHIBITIONS. 


Sole Manufacturers: 


Poa oa" o4" oa oa ТЛ. А 9 © © © © ҮҮ 
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Second Edition. Cloth Bound, 7s. 6d. net; post free, 8s. 


BEGINNER'S MANUAL OF SUBMARINE 
CABLE TESTING AND WORKING. 


By Q. M. BAINES. 


This book has been written to meet the requirements of those about to commence the 
study of Submarine Telegraphy. All subjects demanding attention have been brought 
within the scope of the volume and have been dealt with at sufficient length to enable an 
intelligible idea to be obtaiaed of them. With regard to the algebraical portion of the 
study, all the formule have been worked out step by step, and, where convenient, have 
peen supplemented by arithmetical equivalents. The book is divided into 18 chapters, 
and deals with: Batteries, Ohm’s Law, Joint Resistance, Wheatstone Bridge, Bridge 
Measurements, Insulation Test by Direct Deflection, Inductive Capacity, Internal Resis- 
tance of a Battery &c., E.M.F. of a Battery, &c., Ourrent Strength in Wheatstone 
Bridge, &c.. Tests of Broken or Faulty Oables, and Description of Apparatus, &c. 


Price 7s. 6d. post free ; abroad, 88. 
THE STUDENTS' GUIDE TO 


SUBMARINE CABLE TESTING. 


By Н. К. О. FISHER and J.O Н. DARBY. 


“THE ELECTRICIAN” PRINTING & PUBLISHING CO., Limited, 
Salisbury Court, Fleet Street, London. 


The Third (New and Enlarged) Edition of 


DECAY IN STONE ARRESTED 
ar  DROWNINGS COLOURLESS PRESERVATIVE SOLUTION. 


AS USED ON CLEOPATRA'S NEEDLE. 


CONTRACTORS TO H.M. GOVERNMENT, 


Tuc INDESTRUCTIBLE PAINT CO., LD., kio's nouse, kiwa sT., CHEAPSIDE, LONDON, Е.С. 


eee. 


OFFICIALLY ACCEPTED TRANSLATION INTO ENGLISH 
UF THE 


PROCEEDINGS AT THE INTERNATIONAL RADIO-TELEGRAPHIC CONFERENCE 


HELD IN BERLIN, OCTOBER-NOV EMBER, 1906, 
With the International Radio-Telegraphic Convention, Additional Undertaking, Fina 
Protocol and Service Regulations in French and English. 
Strongly bound in Cloth, 218. nett. Leather, 25s, nett. Postage per copy: U.K. 6d, 
Abroad 1s, 6d. 
This translation. which has been made by Mr. G. R. NELSON, is published under the 
authority of H.B.M. Postmaster-General, and is accepted as official by the British Govern} 
ment Departments concerned. 


THE 


INTERNATIONAL TELEGRAPH CONVENTION OF ST. PETERSBURG 


AND THE 


INTERNATIONAL TELEGRAPH AND TELEPHONE SERVICE REGULATIONS 
AS REVISED AT LONDON, 1903, 
With the Complete French Text and English Translation in Parallel Columna. 


The Translation is by Mr. C. E. J. TWISADAY, of the India Office, London (by permission 
of the Secretary of State for India). and Mr. GEO. R. NEILSON, of the Eastern Telegraph 
Company, London ; and is officially accepted by H. M. Postmaster-General, 


AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCE 
Bound in Strong Cloth, 68. per copy net. Post free (U.K.) 68. 6d., abroad 78. 


Or with Interleaved Ruled Paper, 8s. 6d., post free 9s. 6d. (U.K.) ; abroad 10s. 
Or with Wide Margins, for Notes, 8s. 6d., post free 9s. 64. (U. K.): abroad 10s. 


“THE ELECTRICIAN " PRINTING & PUBLISHING CO., LIMITED, 
Salisbury Court, Fleet Street, London. 
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FASTER TELEGRAPH COMPANY, urs 
EASTERN EXTENSION AUSTRALASIA г CHINA 


TELEGRAPH COMPANY, LIMITED. 
EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, имітер. 
DIRECT SPANISH TELEGRAPH COMPANY, имітер. 
BLACK SEA TELEGRAPH COMPANY, имітер. 
EUROPE & AZORES TELEGRAPH COMPANY, имітер, 
WEST AFRICAN TELEGRAPH COMPANY, Limiten. 


WESTERN TELEGRAPH COMPANY, curren 


AFRICAN DIRECT TELEGRAPH COMPANY, LiMITED. 

LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LIMITED. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, LIMITED. 

RIVER PLATE TELEGRAPH COMPANY, LIMITED. 

WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED: 


. ̃ ͤ.ß“!!]!]..... 
DIRECT TRIPLICATE CABLES to Spain, Portugal, Madeira, St. Vincent, South Аша, Gibraltar, Malta, Egypt, 
Aden, India and Australia. = = — 


DIRECT BUPLICATE CABLE ROUTES to Brazil, Argentine Republic, Uruguay, also to. Peru, Ohili and other 
8 uth Ameries ; an to n, Perim, Penang, Malacca, Singapore, Java, New Zealand, Tasmania, New Caledonia 
an na. 


ALTERNATIVE Е UABLES to Greece, Turkey, oe x een, ат Cambodia, Saigon, Tonquin, Zanzibar, Seychelles, 

ue (du кан), Lourengo ues (D y), Bathurst, Sierra Leone, Sekoudi, Accra, Ascension 
| Island. 8t. Helena, тен edi nny, St. Thomé, Principe? Loanda, Benguella, Mossamedes, Rodriguez and Cocos. 
SINGLE CABLE to Ss Azores, Tangier, Bolama, Bissao, Conakry, Grand Bassam, Kotonou, Cameroons, Gaboon, 
poli, Oyprus, Mombasa, Madagascar, and the Philippine Islands. 


The LEVANT ЖШ TEM ineludes Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Mg Syra, Candis, 
ea, Trieste, Corfu, Zante, Patras, Oorinth, Athens, Cephalonia, Santa Maura os, Andros, 
ape iid Er the Greek Islands. 


TELEGRAMS 
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List of EASTERN & ASSOOIATED TELECRAPH COMPANIES’ STATIONS 


At HOME and ABROAD 2— 


LONDON: 11, OLD BROAD STREET, E. O. 
8, LEADENHALL STREET, E.O. 
3, GREAT TOWER STREET, Б.О. 


THE BALTIO MEROANTILE AND SHIPPING 
EXCHANGE, ST. MARY AXE, E.O, 


41 лир 42, PARLIAMENT STREET S. w. 
57, HOLBORN VIADUCT, E.O. 
4, ELECTRA HOUSE, FINSBURY PAVEMENT, E. O. 
449, WEST STRAND, W.O. 
FOREIGN AUOTION HALL, COVENT GARDEN, 


6, DEN MAN STREET, BOROUGH, S.E. 


LIVHRPOOL: K13, EXCHANGE BUILDINGS. 
THE NEW COTTON EXCHANGE. 
MANGHHSTER: aa, SPRING GARDENS, 
GLASGOW : 5, ROYAL BANK PLACE. 
NHWOASTLH-ON-TYNH: К, EXOHANGE BUILDINGS, 
QUAYSIDE. 
GARDLFF: 33, MERCHANTS’ EXCHANGE, BUTE DOCKS. 


Accra: Gold Coast, West Coast Africa. , Constan le: Мае Tepe Bashec, 
Aden.: Central Bocadli. 


S Ras 0. 37 a. 
e Branch Station, Steamer Point. Coquimbo (Chili) 
e. S Camp. Corfu N ө). 
(Chill). Corinth( 
Arica ( . Coronel ali Chill) 
Ascensica Island, Dardanelles. 
Athens: Place Ludovic. Delagoa Bey (Lorenco Marques). 
„ x, Odas Dorou (General Office). Dolores (Uraguay ). 
ЫБА ГА. Bens ines). Durazno (Uragua rageay). 
7, Rua das Princesas. | Falmouth: P ce Buildings, Church 
mus Dutch Indies. Famagusta Са, tree 
{Buenos Ayres, Republic | Flinders (Victoria, Australia). 
Florida ( ragua ) 
N ed Universidad r9. Fooshow (C 7 
Batavia : Java Dutch Indies, Fray Bentos (Uruguay). 
Bathurst: „ Marine P Parade (Gambia, Town (Т 


t: ). 
West Coast Africa ). Gibraltar: Main Station, Sonth Barrack 
pesquello. s heir dr Angels). Road. 
Sub-Office, Watetport Street 


Biases: Porguele Baines, w West Africa Haiphong as). 


Bolama : Portuguese WestAfrica | Hong Kong 
Bombay: Central Telegraph OR Office. Horta (F Faal, Ало socia Islands) 
: 30, Cours National Ilo Ilo( lippine Islands). 
Bonny: Southern Nigeria, West Coast | Iquique (Chi 
уема (С rus). 
Broome : “Roebuck Bay, W. Australia. Labuan Jesh North Borneo), 
Cadis : 20, Alameda e Apodaca. Lagos (West Coast Africa) : The Marina. 
Сано (Egret) ). La Perouse (New South al es) 
Callao ( Larnasa (Cyprus). 
Caminha (Portugal). La Serena. Ses 
‘Buenos Ayres, Көр. Argentino. | Lemnos (Island of Lemnos), 
С [с E 
Canea (Crete). Limasso 


Canelones (Uruguay) Lisbon Lisbon (Portagal): R o Arsenal. 
реч =н a al) anio del Losada, Angola. 
Ceara ( : 4, Rua Floriano | Lourenco ues. See Delagoa Bay. 


ir 
Chefoo (N China M Ы (India) 
o 

Chay (U y). Malacca (Straits ements 

Keeling ‘stands Maldo (U | 
Colonial Uruguay). Malta: Central ce, St. Geo A 
Cencepcion (Chill). » N A. Reall, 

а, 


H 
ADELAIDE: NATIONAL MUTUAL oe SQUARE ; 
TOOK EXOHANGE, KING LIAM STREET. 


PURA. EQUITABLE BUILDING, ELIZABETH STREET 


PERTH (W. A MOIR’S  OHAMBERS, ST. 
EORGE’S TERRAOK. 


SYDNEY: GIBBS 3 7, MOORE STREET. 


ALEXANDRIA: BOULEVARD RAMLEH (corner of OLD 
BOURSE STREET), 


OAPHTOWHN: "T Td BANK BUILDINGS, PARLIAMENT 


DURBAN : TOWN HALL. 


NUHNOS AYRES; 287 у 291, CALLE SAN MARTIN ; 
CALLE REOONQUISTA 


MONTRWIDEO: 146, CALLE OERBITO (corner of MISIONES). 
PHRNAMBUGO:32, RUA DO COMMEROIO. 

RIO DE JANSIRO: 9, RUA DA OANDELARIA. 
WALPARAISO: CALLE PRAT 69. 


Manila (Philippine Islands): Calle Care- | Saigon: St. James, Cochin China 
2280 fade. н Salonica J ' 


(М. Brasil): бо, Rua da ее (0 , 
Marseilles: Hotel des Postes et des | Badtes Penail): эм 


gatis (Ton ort Louis : No зо, Ram- “gp d 
part eee: : Victoria, Мам. 
м (Sumatra). Shanghai (China). 
мын (Argentine): sow Necochea, | Sharp : near Feeshew, China. 
183 n/n. Sierra Leone | Water Street, 
Mercedes (U West Coast Africa. 
Mollendo r Due 28 do Julio. po» Settlement. 


er 
e . ze, Рема ц 
St. 


Nelson (New St. elon : The 
Nicosia К ] 7226 (Praia): Cape Verd. 
Papho ( yprus) San José (U: . 
ага (N Brasil): z, Travessa Campos | San Ares. 
Der Id ecd. ^ в 
ав ө). 
U : S. Pedro (Buenos Rep. Argentine. 
Pokia (chin hi . : Si. Toons (Woot delen 
enan н Settlements » Vincent erd). 
Perim Alan Suakin (Sadan Red 
Piræus (Greece): Arcos St. No. 9. Suda; Sada Bay, Crete. 
Pisngua Chili). Sues (Egypt). 
Platris ( rus). " Branch Port Tout. 
Porongos ( (Uruguay) 8 und (German S.W. Africa). 
Porthcurno rees R.S.O. Cornwall 8 SA 
Port Darwin 8 Australia). Tal uano ( 
Port Louis Q auritius). Tangier (Morecce): Т Hoes. 
Port Said {Е t) Tenedos : eti Case). Island, 
Prin " 85 ча Santo Antonio. Tieatsia Co 
os (Greece). : Palasse Pasta, 
Rhodes (Here E 
Rio Grande do Sal пш) 103, Rus Vii ‘neal: Real de S. atesi 
Marechal Floriano 2 P 
SIRE AC ap, | ns a 
osario А А : 
tine. j Zante (Greece) 
Rosario (Uruquay). 
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TARIFF per Word from all parts of the UNITED KINGDOM, on and after JANUARY tet, 1907. 
Minimum Charge - - - - 10d. per Telegram. 


OB TEE песа. : d. | Te AFRIGA (continued). s. d. Te ASIA (continued). ъ d 
ALORS. AP? HUNGARY > - 0 0 | BRITISH OENTRAL AFRICA PRO- E ii VAL = Т 
BULGARIA = .. «ww „ 07 ТЕСТОВАТЕ (NYASSALAND).. 311 FORMOSA KK — .- — 410 
СВЕТЕ .. = .. w „_ 0 0 CAPE COLONY . .. .- 3 6 INDIA INDIA.. „2 „2 = $0 
FRANOE, via MALTA — .. „ 0 9j| NATAL.  .. з 6 „ — Вовман „ .. om 8 0 
@ AR ue __ _ = 03 ORANGE RIVER COLONY AND „  Omo c . $1 
wa MAILAND AND ISLANDS =. : : 1 TE oium v us : : JAPAN... 4 10 

- d — — — ese оо PENINSULA OF KWANTOUNG— 
MALTA —~ — wm — ow 0 4 | NORTHERN п - е 8H Port Автнов акр Dany . 410 
PORTUGAL 2 - - =~ 03 PERSIA, via MALTA —~ — 38 0 
RO —2 - ws c 9 7 | West Geast and Adjaceat isiands— via Вомват 3 8 
RUSSIA, via Ob „= — . 1 0 ANGOLA— PERSIAN GULF  8TATIONS— 
SPAIN К : M — 0 3 ху GOVERNMENT STATIONS 10 1 via BoMBAY u ne . $1 
TURKEY, Магчглир AND Istanps LoawDa + 9 8 | PHILIPPINES—IsLam orLusow... 4 б 
mon Ornos 0 83 ü GOVERNMENT STATIONS — 8 9 " Отнив IsLanpes (Vi- 
TURKEY, CYPRUS, aLL Stations — 1 0 MOossAMBDES e£; 10 11 SAYAS) ). 410 
боупвнминт Stations 11 0 | RUSSIA IN ASIA аир BOKHARA, 
Te AFRIUA. | BATHURST .. — — 36 via SINGAPORE ns . „ 6 0 
Rerth— BISSAO лир BOLAMA ane — 4 8 SIAM, via SINGAPORE... ы „ 4 8 
EGYPT—' „ GOVERNMENT STATIONS . 6 8 STRAITS SETTLEMENTS— Рин ANG, 
ALEXANDRA „ „ ti tid OAMEROONS.. .. .. ~ 5 8 Singapore, Maracoa, NATIVE 
Camo, Sums, Pont fam AND CANARIES, via Олріз — — ^ 0 9 STATES AND LABUAN — — 8 6 
Oram Stations m Finer j via Br. Am. 111 TONQUIN - 45 
Region... . — . 10 CONGO FREE STATE — 5 8 TURKEY IN АВІА, via Dm» . 0 64 
ALL Stations m Ввоонр Racion.. 1 1 DAHOMEY—Koro | + oo 5 0 via EL Anion 3 8 
A BrATIONS m THIRD REGION... 1 4 FRENOH N , &с, : : ч „ via Вомвлт .. $ 11 
т 000 = cur — 99 Ar ove 1 
wou deo c ж oa o " iu 353 3 YAP (CAROLINE ISLANDS) — 41 
one ешо eee = om ў des 

i ** GERMAN SOUTH-WEST AFRICA- Е ee D dc 
Bed Sena Ports, &o.— 5 &c.... es — 28 FIJI i E 237 
ABYSSINIA ... ET EN $ 3 EM — om ae = 15 1 
ADEN ... = be = . 20 АООВА AND SREONDI „= — 48 abi ROUTE Wile E T : 0 
DJIBOUTI - 3 8 OTHER STATIONS ... — e. 4 10 NEW ZEALAND... — ~ 3 0 
ITALIAN EAST AFRIOA— IVORY COAST—Gmawp Bassax 4 6 | NORFOLK ISLAND... m . 8 9 
Aman — 3 l Т OTHER STATIONS еве 4 8 QUEENS LAND A 3 0 
Massowan лир Отнив Pran  $ $ | LAGOS. = — $$ | SOUTH amp WEST ‘AUSTRALIA з 0 
JEDDAH anp OTHER STATIONS | » _ GOVERNMENT STATIONS — — 5 TASMAN... 3 0 
IN HEDJAZ, via JEDDAH we 8 1 MADEIRA, via "твист — = 10 VICTORIA 8 0 

FERIM = = = - - ??| ern — Idi MMC 

SUAKIM =e [III om аше 1 4 em саз 

ВТ. моо vaDmact . — $ 1 Te SOUTH AMERIGA. 
ВТ. — өзө 6 8 LIVIA — = m TN 
"en Dona c Аа ncn BT. VINCENT: via Dum: Z € 22 BRAZIL— 
BRITISH EAST AFRICA PROTEO- via CAD Hi — 3 4 PERNAMBUCO = oe 8 0 
TORATE— SENEGAL дир FRENCH SOUDAN Amason BrATIONS— BREVES, COAMNTA, 
MOMBASA ... -= - — 3 6 via Cans 1 6 CHavms СовоРА, Mioara, 
Отивв Places... E — 3 10 via St. Vincenr 4 8 Монтв  ALBGBB, 'MosqURIRO, 
GERMAN EAST AFRICA— SIERRA LEONE & WATER STREET & PrwHEIROS, SAWwTABEM, Бопай 5 3 
BisMAROKBUBG AND Олл, via Cuine Town RAU war Orricers 3 6 ALEMQUER, 1ЇТАООАТТАВА, MANAOS, 
SOUTH ÁFRICA . — — 8 1 „ Org Ran war Orrices .. 8 7 Оюров, PARDMTINS wo 8 6 

MADAGASCAR a REUNION — з в T BRITISH GUIANA, via St vi “ 1 

AND — ASCENSION аир ВТ. HELENA — 1 6 ‚Ушовиз 14 

MAURITIUS, SEYCHELLES anD CHILI—PuwTA ARENAS - — 48 

RODRI GUES 2 6 Te ASIA. OTHER PLACES uw ‘m 46 9 
PORTUGUESE EAST AFRICA— ANNAM = еа E — 143 COLUMBIA .. НЕ — 710 
MozaMBIQUR, Гопашноо Marguzs 3 7 BRITISH NORTH BORNEO ee 3 10 DUTCH GUIANA... a — 6 9 
Gove, Srarioms — MOZAMBIQUE .OHINA—Hona- Kone... xs -. 45 ECUADOR— 
PROVINCE = „ 3 7 ii Macao х iss ~ 4 7 GUAYAQUIL, via Sr. Уношт . Т 8 
Nyassa COMPANY'S OFFICES — 2 8 OTHER PLACES — — 4 5 OTHER PLACES ii — 710 
Ramwav  — CoMPANI'S COCHIN CHINA  .. - — 3 10 FRENCH GUIANA .. sas „ 6 9 
Srarions 805 om = 3 0 COCOS-KEELING ISLANDS . 8 6 PARAGUAY .. om — — 4 3 
District oF тив ZAMBESI — 3 0 COREA—ALL STATIONS, via ДАРАН.„ 4 10 PERU ue ww ш 0 B 
ZANZIBAR = .. .. .. 9 6 DUTCH BORNEO .. s M. 4 & URUGUAY n — 4 2 
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COMM ERCIAL CABLE COM PAN 


5 MANILA г КС LLLA é . T ATLANTIC 
— OCEAN 


TRANS-ATLANTIC CABLEGRAMS FORWARDED TO ALL PARTS OF THE WORLD. 


FIVE DUPLEXED CABLES 


UNITED STATES, CANADA «NEWFOUNDLAND. 
THE COMPANY CONTROLS AND. OPERATES AN EXTENSIVE 
LAND-LINE SYSTEM THROUGHOUT THE UNITED STATES. 
| COMMERCIAL PACIFIC CABLES 
TO HONOLULU, GUAM, PHILIPPINES, CHINA, JAPAN, 4c. 
MOST DIRECT ATLANTIC ROUTE TO AUSTRALASIA, VIA CANADIAN PACIFIC RAILWAY TELEGRAPHS AND BRITISH PACIFIC OABLE 
CABLEGRAMS ACCEPTED AT ALL GOVERNMENT TELEGRAPH OFFICES, MARKED WITH THE FREE INDICATION :— 


Via COMMERCIAL." 


NEOTIONS ( COMMERCIAL PACIFIC CABLE CO. CANADIAN PACIFIC RAILWAY TELEGRAPHS. BRITISH PACIFIC OABL 
CONNECTIONS | NEWFOUNDLAND GOVERNMENT GABLE А TELEGRAPHS HALIFAX а BERMUDAS CABLE СО. DIRECT WEST INDIA CABLE 00. 
UNITED STATES ALASKAN CABLE. 


OFFICES IN GREAT BRITAIN: 


Telephone Telephone 
LONDON: 23, Royal Exchange, Е.С... .. . (2 lines) Avenue 1146 LIVERPOOL: F7, Exchange Buildings . „„ eee Central 496 
" 1, Shorters Court, Е.С. ... — „ (2 e Avenue 1146 Cotton Exchange, Old Hall Street see - — — 
Уе The Baltic, B.C. .. .. os - Central 7486 BRADFO RD : 8, Foster Square - „ 779 
Ve 16, Mark Lane, E.C. . Avenue 1145 BRISTOL : Cariton Chambers, Baidwin Street... ees wà Gi 
» 1, Northumberland Avenue, Charing Cross, w. с. Gerrard 5146 WESTON-SUPER-MARE: 12, Richmond Street .. „2 .. — 
" 11, Duke Street, London Bridge, S. E. „ Hop 878 NEWCASTLE-ON-TYNE: 29, Sandhill ... ec „ . 1880 
East India Avenue, Leadenhall 8t., E. C. (2 N Avenue 1146 GLASGOW : 38, Gordon Street ... es o „ 3940 
MANCHESTER: 18, Moult s Cross Street .. — 1808 EDINBURGH: 180, George Street. 4 tv „ 384 
LEITH: 5, Bernard Street .. mM ove see 589 DUNDEE: 37, Albert Square eee eee ecc soe өөө sec 554 


HEAD OFFICE, NEW YORK: “as, 8 CLARENCE H. MACKAY, President, GEO. d. WARD, Vice-President and General Manager. 
| GENERAL OFFICE, LONDON : Bishopsgate House, 55 & 56, Bishopsgate Street Within, Е.С. FREDERICK WAED, Manager in England. 


THE WESTERN p TELEGRAPH O0MPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 
ROBERT С. CLOWRY, President and Genera! Manager. | 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, to NEW YORK CITY direct. Both Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in America comprises 1,250,000 MILES of 
WIRE, and 24,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXICAN, the 
CENTRAL and SOUTH AMERICAN TELEGRAPH COMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the CUBA SUBMARINE _ 
and WEST INDIA AND PANAMA TELEGRAPH COMPANIES for 


ALL POINTS in the WEST INDIES. 


EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. — 


To ensure the Direct and Prompt Transmission of Messages from any Telegraph Office to all places in the Western Hemisphere 
they should be marked 


* Via Western Union.” meow bag. 


The Offices of the Company 252, GRESHAM HOUSE, OLD BROAD STREET, LONDON, E.C. 
RECEIVING OFFICES: 


40, MARK LANE, LONDON, E. o. | 2, NORTHUMBERLAND AVENUE, LONDON, w. o. 10, FORSTER SQUARE, BRADSORD. 
21, ROYAL EXOHANGE, LONDON, E.C. 8, ROMFORD STREET and OOTTON EXCHANGE, 1, PANMURE STREET, DUNDEE. 

109, FENCHURCH STREET, LONDON, Е.С. LIVERPOOL, 50, FREDERICK STREET, EDINBUEGE. 
THE BALTIO, ВТ. MARY AXE, LONDON, Е.О. BAOKHALL CHAMBERS, BALDWIN 8T.,BRISTOL EXOHANGS BUILDINGS, LEITH. 
HAYS WHARF, TOOLEY STREET, LONDON, В.В, 4, WATERLOO STREET and 49,GORDON STREET, 31, BROWN STREET, MANOHESTER. 
EFFINGHAM HOUSE, ARUNDEL BT., LOND.,W. GLASGOW. 


| 1, SIDB, NEWCASTLE-ON-TTNE. 


Хш] ш i юы 
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ANGLO-AMERICAN TELEGRAPH COMPANY, La 


FOUR DIRECT CABLE ROUTES ‘(Automatic Duplex System) 
FROM THE UNITED KINGDOM AND FRANCE TO 
All places in the"United States, Canada, Newfoundland, West Indies, Mexico, Central America, South America, Australla, New Zealand, Tasmania, e. 


PACIFIC 


OCEAN 


UNITED 
STATES 


RATE to NEW YORK CITY and all places in America Easterly thereof ILS. worn. 
AUSTRALIA, NEW ZEALAND AND TASMANIA  ... 3s. ^ 


THE NAME OF THE PLACE FROM WHICH TELEGRAMS ORIGINATE 18 TRANSMITTED FREE OF CHARGE. 
For other charges and particulars apply at the Company's Offices, Stations, extr or any Postal Telegraph Office, 


If using other than the forms jssued by the Company, messages should be marked * ‘vi A ANGLO.” 


— 


The Public are — a in order to save time, to hand in their Telegrams at the following STATIONS of the Company: 


LONDON ul c 71, OLD BROAD STREET, E.O, BRISTOL BACK HALL CHAMBERS, BALDWIN STREET, 
24, THROGMORTON STREET, Е.С NEWCASTLE-ON-TYNE 1, SIDE, 
109, FENCHURCH STREET, Е.С. BRADFORD. „. 10, FORSTER SQUARE. 
2, ‘NORTHUMBERLAND AVENUE, CHARING; EDINBURGH  ..  .. 50, FREDERICK STREET. 
CROSS DUNDEE  .. .. .. I, PANMURE STREET. 
48, TOOLEY STREET, В.Е, LEITH... „„ EXCHANGE BUILDINGS, 
46, MARK LANE, E.C NEW VOR.. STOCK EXCHANGE. 
BALTIC EXCHANGE CHAMBERS ST, "MARY MORRIS BUILDING, "s BROAD STREET. 
AXE. MARITIME BUILDING, 8 Амр 10, BRIDGE ВТ. 
LIVERPOOL. . Al, THE EXCHANGE, 445, BROOME STREET. 
MANCHESTER ..  .. 81, BROWN STREET, MONTREAL. . 51, BT. FRANCOIS XAVIER STREET, 
GLASGOW .. .. г. 113, HOPE STREET. 
Tariffs and other information may be obtained at the following Agencies of the Company :— 
CARDIFF .. us = we ATLANTIO BUILDINGS. БН КТРДИ: «+ 4 WEESPERZHDE 4. 
PARIS .. ss æ 87, RUE CAUMARTIN, ROME e — 49, VIA VENTI SETTEMBRE, 
HAVRE.. .. «se .4. BOULEVARD DE STRASBOURG, 118. BARCELONA .. |. 96, PASEO DE GRACIA. 
ANTWERP .. .. ... 26, RUE DES MENUISIERS. COPENHAGEN .. . CHE, WINTHERSVEJ 21. 
Casas phyogs Offices of the Company, 26, Old Broad Street, London, E.C, T. H. WELLS, Secretary 
ФНО 


‘DIRECT UNITED STATES CABLE COMPANY, : 


Direct Cable Route for Telegrams 


TO ALL PLACES IN THE 
UNITED STATES of AMERICA, CANADA, WEST INDIES, CENTRAL 
and SOUTH AMERICA, A AUSTRALIA and NEW ZEALAND. 


to many of the the principal Telegraph Stations in 1 PER 
the United States of America and Canada E» WORD. 
<> Se 


to Australia and New Zealand .. ~- ..  .. э” 


For further particulars, Books of Forms, Tariffs, &c., apply at the General Offices of the Company. 
The Name of the place 2 which Messages originate is Transmitted Free of Charge. 


HEAD STATIONS (Always Open): 
LONDON....... TT 89, MARK LANE, E.C. HALIF (Nova Scotia) .... 48, BEDFORD ROW. 
LIVERPOOL ........ D 6, EXCHANGE BUILDINGS. BOSTON .................. 27, DEVONSHIRE STREET and 
NEW YORK ..... ... 61, XEW STREET. 16, STATE STREET. 
BRANCH STATIONS IN LONDON: 
4, BISHOPSGATE STREET WITHIN, Е.С. BALTIC EXCHANGE CHAMBERS, ST. MARY AXE, E.C, 
EAST INDIA AVENUE, LEADENHALL STREET, E.C. 54 THROGMORTON STREET, E. G. 


1424, WINCHESTER HOUSE, OLD BROAD STREET, E.C. 
PROVINCIAL STATIONS: 
BRISTOL—BACK HALL CHAMBERS, BALDWIN STREET. | GLASGOW—4 WATERLOO STREET, 

To save time the Public in London, Liverpool, Bristol, Glasgow and New Work are recommended to hand 
in their Telegrams at the Company's Stations as above, where receipts are given for the amounts charged. 

Telegrams for this Company's Cables handed in at Postal Telegraph Offices must be marked " Via DIRECT CABLE,” This instruction is 
signalled Free of Charge. | 

General О сез : WINCHESTER HOUSE, 50, Old Broad Street, London, E.C T. FINNIS, General Manager and v Eten 
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AND 


| EXTRA-SEC CELLS) 


THE ELECTRICAL POWER STORAGE Co., LTD., 
beg to notify the trade generally that the 
arrangement whereby the above Cells were 
sold exclusively by the General Electric Co., 
Ltd., is now terminated. They can be 
obtained (wholesale only) direct from 


THE SOLE MAKERS: 


2,000 Pages. Price (post free): United Kingdom, I5/9; British Colonies, Ё7/=; United States, 18/6; 
other countries, 17/6. 


€ THE ELECTRICIAN ” 


LEER " ЇЙЇ ШЕТ 


AND HANDBOOK FOR 1907. THE BIG BLUE BOOK. 


“THE ELECTRICIAN " PRINTING AND PUBLISHING COMPANY, LTD., 1, 2 ann 3, SALISBURY COURT, FLEET STREET LONDON 
e EIS ISSD 
= THE = Е * 
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HELSBY" MAGNETO MINE EXPLODER 


| British Insulated and Helsby 
ae Cables, Ltd., 


ELECTRICAL CABLE MAKERS & ENGINEERS 


pm Head Office: PRESCOT, Lancashire. 
1 А ENS » ye Prescot, Helsby, and Liverpool- 
m 1 2 > к: 


g and F ublishing Offices 1 2 and B, FALISEURY COURT, Bx 
JAT, OCTOBER | 1, 1907. igitized by- 
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